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Inflammatory bowel disease and stroke
S. Savitz, USA
 
Cancer and stroke 
C. Schwarzbach, Germany

4. 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 
Room Clio/Thalie

New oral anticoagulants in secondary stroke prevention: 
whom to treat with NOACs ? when to start ? and other practical questions.
J.L. Mas, France

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

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

Scoring systems in predicting stroke risk in AF
S. Nagel, Germany

 

5. Rehabilitation after stroke 
Chairs: A. Leff, UK and T. Nyffeler, Switzerland 
Room Erato/Uranie

Mechanisms of stroke recovery and restorative stroke therapeutics 
A. Schwartz, Germany

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

Rehabilitation of language after stroke
A. Leff, UK

Current evidence for motor rehabilitation after stroke
G. Kwakkel, The Netherlands

Teaching Courses

Teaching Course 1- 5, 13:00 – 15:00 

1. Complications to stroke, an update 
Chairs: G. Andersen, Denmark and M. Dennis, UK 
Room Athena

Pain and stroke – an update
G. Andersen, Denmark

Deep venous thrombosis in acute stroke: drugs or devices? 
M. Dennis, UK 

Spasticity after stroke. How to evaluate, how to treat? 
K. Stibrandt Sunnerhagen, Sweden

Neuropsychiatric complications to stroke
M. Endres, Germany

 
2.Pediatric stroke: recent insights into aetiology and treatment
Chairs: V. Ganesan, UK and M. Steinlin, Switzerland 
Room Hermes
 
Current management of sickle cell stroke, insights from recent clinical trials
F. Kirkham, UK
 
Overlaps between young adult and paediatric arteriopathies
S. Chabrier, France

Insights from population-based studies of paediatric stroke 
M. Steinlin, Switzerland

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

3. Stroke in systemic diseases 
Chairs: S. Savitz, USA and R. Geraldes, Portugal 
Room Rhodes

Mitochondrial diseases and stroke
T. Tatlisumak, Finland
 
Stroke and connective tissue disorders
R. Geraldes, Portugal
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Teaching Course  6-10, 15:30 – 17:30
 
6. Vascular lesions of the spinal cord 
Chairs: M. Arnold, Switzerland and C. Stapf, France 
Room Athena

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

Ischemic lesions of the spinal cord: management and treatment issues
C. Stapf, France

Spinal vascular malformations – clinical aspects, diagnosis and treatment op-
tions
M. Mull, Germany

Spinal haemorrhage
D. Hänggi, Germany

7. Stroke in the young 
Chairs: J. Putaala, Finland and F.-E. deLeeuw, The Netherlands 
Room Hermes

Recent insights in stroke in the young
J. Putaala, Finland 

Prognosis after stroke in the young
F.-E. deLeeuw, The Netherlands

Cerebral venous thrombosis 
P. Canhao, Portugal
Update on CADASIL
H. Chabriat, France

8. Stroke and the heart 
Chairs: P. Pullicino, UK and C. Weimar, Germany 
Room Rhodes

Cardiomyopathy and stroke
P. Pullicino, UK 

PFO and cryptogenic stroke: to close or not to close? 
J.-L. Mas, France

Endocarditis and stroke
L. Derex, France
Stroke related to cardiac procedures
C. Weimar, Germany

9. Update on TIA 
Chairs: P. Sandercock, UK and V. Thijs, Belgium 
Room Clio/Thalie

What is a TIA? 
E. Touze, France
TIA mimics
H. Mattle, Switzerland 

Prognostic scales – useful in clinical practice? 
V. Thijs, Belgium 

Organization of TIA services 
F. Purroy, Spain

 

10. Scientific publishing in the stroke field 
Chairs: D. Leys, France and A. Alexandrov, USA 
Room Erato/Uranie

How to write a good manuscript
D. Leys, France

How to handle a rejection 
S. Davis, Australia

How to write a congress abstract
A. Alexandrov, USA

How to present an e-poster
S. Benchekroun, Germany

How to review
M. Fisher, USA
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Tuesday 28 May 2013
13:00 - 17:30
 
Welcome to the 8th Nurses/AHP‘s Day 2014 
Interdisciplinary Sessions for Nurses/AHP‘s and Physicians 
 
Tuesday 6 May 2014 
 
13.00 -14.00 Room Calliope 
Early supported discharge (ESD). The pros and cons 
Introduction V. Hoemberg, Germany 
Lecture Do we have evidence ? P. Langhorne, United King-
dom 
 
 
 
14.00-15.30 Room Calliope 
Workshop I  
Intensive care and wound healing problems 
Chair: D Boering, Germany 
 
1. The nurse´s view E. McInnes, Australia 
2. The neurologist´s view D. Boering, Germany 
3. The view of the reconstructive surgeon A. Wolter, Germa-
ny 
 
15.30-16.00 Coffee break 
 
16.00-17.30 Room Calliope 
Workshop II  
Special perceptual problems after stroke and their rehabili-
tation 
Chair: S. Clark, Switzerland 

1. Auditory S. Clark, Switzerland 
2. Visual J. Zihl, Germany 
3. Gustatory and olfactory E. Rolls, United Kingdom 
 

17:30 Networking

8. Stroke Meeting for Nurses – Physiotherapists – Speech 
and Occupational Therapists
Study/Research Assistant 



23. European Stroke Conference

8 Scientific Programme

Wednesday 7 May 2014 - Programme Overview
Apollon Auditorium Athena Hermes Rhodes Clio/Thalia Erato/Uranie Calliope Euterpe

8:30
8:30 - 10:00 

8:30 - 10:00
Mini Symposium 1
Cognition & Stroke

p.9

 
8:30 - 10:00
Oral Session

Vascular imaging
p.9

8:30 - 10:00
Oral Session

Heart and brain
p.15

 
8:30 - 10:00
Oral Session

Interventional neurology
p.20

8:30 - 10:00
Interdisciplinary 

Sessions for Nurses/
AHP’s and Physi-

cians
p.25

8:30 - 10:00
Oral Session

Meta-analysis and re-
views
p.26

9:00

9:30

10:00 10:00- 10:30  Coffee Break

10:30
 

10:30 - 11:30
Opening 

Wepfer Award Lecture
p.31

11:00

11:30
11:30 - 12:30
Oral Session

Large clinical trials 1
p.31 12:00

12:30

12:45
 

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

p.194

12:45 - 14:15
Lunch Satellite Sympo-

sium 
BMS/Pfizer

p.35

12:45 - 14:15
Lunch Satellite Sym-

posium 
Covidien

p.36

12:45 - 14:15
Lunch Satellite Sympo-

sium 
Bayer 
p.36

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

p.194
13:00

13:30

14:15

14:30
 

14:30 - 16:30
Educational Symposium 1
Management of hyperten-

sion in acute stroke
p.37

14:30 - 16:30
Mini Symposium 2

Small Vessel Disease
p.37

 

14:30 - 16:00
Oral Session

Stroke prognosis A 
p.38

14:30 - 16:00
Oral Session

Rehabilitation and 
reorganisation after 

stroke A
p.43

14:30 - 16:00
Oral Session
Translational 

stroke research
p.48

15:00

15:30

16:00 16:00- 16:30  Coffee Break
16:15

16:30 16:30 - 18:00
Joint Symposium 1 

XIV SIECV-ESC Cog-
nition and mood

p.53

16:30 - 18:00
Oral Session

Stroke prognosis B
p.53

16:30 - 18:00
Oral Session

Rehabilitation and reor-
ganisation after stroke B 

p.58

16:30 - 18:00
Oral Session

Experimental studies
p.62

16:45

17:00
17:30
18:00

18:15 18:15 - 19:45
Satellite Symposium

Boehringer Ingel-
heip.67 

18:15 - 19:45
Satellite Symposium

Strykep.68

18:15 - 19:45
Young stroke physi-

cians
p.68

18:15 - 19:45
Satellite Symposium

Medscape
p.69

18:30

19:45

Wednesday 7 May 2014
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1 Vascular imaging  
8:30 - 8:40 

Collaterals and baseline CT perfusion ASPECTS score together are reliable predictors of 
favorable outcome in acute stroke patients 
M. RADZINA1, J. SAVLOVSKIS2, A. BALODIS3,  K. KUPCS4, E. MIGLANE5,  A. MILL-
ERS6 
 
P. STRADINS CLINICAL UNIVERSITY HOSPITAL, RIGA, LATVIA1,P. STRADINS 
CLINICAL UNIVERSITY HOSPITAL, RIGA, LATVIA2, P. STRADINS CLINICAL UNI-
VERSITY HOSPITAL, RIGA, LATVIA3, P. STRADINS CLINICAL UNIVERSITY HOSPI-
TAL, RIGA, LATVIA4, P. STRADINS CLINICAL UNIVERSITY HOSPITAL, RIGA, 5, P. 
STRADINS CLINICAL UNIVERSITY HOSPITAL, RIGA, 6 

Background. The collaterals are known to be independent favorable outcome criteria, but the 
patterns of ischemic lesions and their size vary with different collateral types. Methods. The 
study analyses 306 patients of multimodal computed tomography examinations (non-enhanced 
brain CT, CT angiography, CT perfusion) during 6 hours after onset of acute ischemic stroke 
symptoms. Ischemic lesion type (core or penumbra) were evaluated by perfusion maps (CBV, 
CBF, MTT). Lesion size was evaluated by ASPECTS score at admission CTP and 24h fol-
low-up CT. Favorable outcome was defined by ASPECTS ≥7, mRS ≥2. Intracranial collaterals 
were divided into 3 subtypes: malignant, poor and good. Results. A significant correlation was 
found between the occlusion site and collateral type (r=-0.33, p<0.0001). In ACM M1 proximal 
segment occlusion about half of the patients had good collaterals and 1 of 5 patients had malig-
nant collaterals. ACM M2 segment occlusions showed good collaterals. In the case of ICA and 
MCA occlusion were generally poor and malignant collaterals , while the largest proportion of 
malignant collaterals 30% was in the cases of ACI proximal occlusion (p<0.0001). There was 
statistically significant correlation between good collaterals and smaller core lesion by baseline 
ASPECTS (rs=-0.59; p<0.0001), as well as admission NIHSS lower score in presence of good 
collaterals at admission (rs=-0.47; p<0,0001) and discharge (rs=-0,46; p<0,0001). We found 
that our logistic regression model has high diagnostic value (AUC=0.78, sensitivity 82% and 
specificity 64%, NPV=0.93 and PPV=0.38. The odds ratio for a favorable outcome is 1.3 times 
higher, if ASPECTS at admission increases per 1 unit, and with good collaterals 3.2 times high-
er. Patients with poor or malignant collaterals have 9 times higher risk of poor outcome in com-
parison with good collaterals (p<0.0001). Conclusion. Good collaterals together with baseline 
CT perfusion ASPECTS ≥7 are statistically significant parameters for a favorable outcome in 
acute stroke patients. 
 

 

Stroke and cognition – can we reduce the risk of post-stroke dementia?
Chairs: L. Pantoni, Italy and J. Wardlaw, UK

Update on post-stroke dementia and vascular risk factor modification
L. Pantoni, Italy

Assessment of cognition and aphasia in stroke patients  
O. Godefroy, France

Amyloid and post-stroke dementia
D. Werring, UK

Cognitive ability in youth and risk of stroke and post-stroke dementia in later 
life
J. Wardlaw, UK

8:30-10:00    Room Athena 
Mini Symposium 1   Stroke and cognition – can we reduce the risk of 
post-stroke dementia?

8:30-10:00   Oral Session   Room  Hermes 
Vascular imaging 
Chairs: P. Amarenco, France and R. Herzig, Czech Republic 
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2 Vascular imaging  
8:40 - 8:50 

Intraplaque haemorrhage in recently symptomatic carotid plaques 
J. Redgrave1, D. Howard2, J. Lovett3, P.M. Rothwell4 
 
University of Sheffield, Sheffield, UNITED KINGDOM1,University of Oxford, Oxford, 
UNITED KINGDOM2, University Hospital of Southampton, Southampton, UNITED KING-
DOM3, University of Oxford, Oxford, UNITED KINGDOM4

Background 
Imaging studies suggest that recent intraplaque haemorrhage (IPH) in carotid plaques on MRI 
is a marker of vulnerable or “high risk” plaque. However, histological studies of symptom-
atic carotid plaques report a variable prevalence of IPH. This may be due to small numbers 
of plaques in most histology studies, varying definitions of IPH or differences in numbers of 
plaque sections examined.  
Method 
We performed detailed histological assessments using reproducible semi-quantitative scales in 
526 symptomatic carotid plaques from consecutive patients undergoing endarterectomy. Sec-
tions were taken through the bifurcation and from 3 mm either side to capture the majority of 
features where they were to be found anywhere along the plaque length. Plaques were stained 
with H&E (for lipid core, thrombus, calcification, haemorrhage, new vessels, foam cells, cap 
rupture), EVG (fibrous tissue), CD3 (lymphocytes) and CD68 (macrophages). A “large” haem-
orrhage measured >=2 mm by >=0.5 mm. 
Results 
Large intraplaque haemorrhage (IPH) was seen in 176 (34%) plaques and was strongly associ-
ated with the presence of a ruptured fibrous cap (OR 4.8, 3.1-7.3). Of those plaques removed 
within 60 days of most recent symptoms (n=190) only 70 (37%) had large IPH. Of 350 plaques 
overall that did not contain a large IPH (including 239 ruptured plaques), 318 (92%) contained 
clusters of plaque macrophages, 255 (73%) had foam cells (lipid laden macrophages), 82 (24%) 
had surface thrombus and 328 (94%) had at least one of these three features. 
Conclusion
Haemorrhage is sometimes absent or very small in symptomatic plaques and so other mech-
anisms of plaque instability are likely in those cases. Surface thrombus and iron deposits in 
macrophages may look like haemorrhage on imaging, and these features are often present in the 
absence of large haemorrhage on histology. Plaque imaging assessments should be validated 
carefully against histology to ensure that apparent IPH actually is haemorrhage. 
 
 

Characterization of occlusion site and collateral blood supply
 
Occlusion 
site

Count (n)
Collateral blood supply subtype

Malig-
nant Poor Good

No occlu-
sion
M1 seg-
ment
M2 seg-
ment
ICA
ICA+MCA

43 - - 43 (100%)
28 6 

(21,4%)
7 (25%) 15 (53,6%)

63 2 (3,5%) 15 
(23%)

46 (73,5%)

10 3 (30%) 1 (10%) 6 (60%)
24 6 (25%) 10 

(41,7%)
8 (33,3%)

Total 168 17 
(10,1%)

35 
(19,6%)

118 (70,3%)

Figure 2.7. Radiological scoring (by ASPECTS scale) accuracy in outcome prediction.
ASPECTS 1 - baseline ASPECTS score; ASPECTS 2 - outcome ASPECTS score
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3 Vascular imaging  
8:50 - 9:00 

Symptomatic carotid artery plaques in patients with 30-69% stenosis are associated with 
plaque vulnerability but not with cerebral perfusion detected by pseudo-continuous arte-
rial spin labeling. 
F.H.B. Schreuder1, N.S. Hartkamp2, M.T.B. Truijman3,  N.P. van Orshoven4, A.H.C.M.L. 
Schreuder5,  R.J. van Oostenbrugge6, W.H. Mess7,  J. Hendrikse8, M.E. Kooi9 
 
Dept of Neurology, Radiology and Clinical Neurophysiology, Maastricht University Med-
ical Center; Cardiovascular Research Insitute Maastricht, Maastricht, THE NETHER-
LANDS1,Dept. of Radiology, University Medical Center Utrecht, Utrecht, THE NETHER-
LANDS2, Dept of Radiology and Clinical Neurophysiology, Maastricht University Medical 
Center; Cardiovascular Research Insitute Maastricht, Maastricht, THE NETHERLANDS3, 
Dept. of Neurology, Orbis Medical Center, Sittard-Geleen, THE NETHERLANDS4, Dept. 
of Neurology, Atrium Medical Center, Heerlen, THE NETHERLANDS5, Dept of Neurology, 
Maastricht University Medical Center; Cardiovascular Research Insitute Maastricht, Maas-
tricht, THE NETHERLANDS6, Dept of Clinical Neurophysiology, Maastricht University Med-
ical Center; Cardiovascular Research Insitute Maastricht, Maastricht, THE NETHERLANDS7, 
Dept. of Radiology, University Medical Center Utrecht, Utrecht, THE NETHERLANDS8, Dept 
of Radiology, Maastricht University Medical Center; Cardiovascular Research Insitute Maas-
tricht, Maastricht, THE NETHERLANDS9

Background: The present study explored if impaired cerebral perfusion and vulnerable carotid 
plaques are more commonly observed on the symptomatic side as compared to the asymptomat-
ic side. Methods: We included 44 patients (69±8 year, 30 males) with recent TIA/stroke and 30-
69% stenosis. 3T brain MRI used pseudo-continuous selective arterial spin labeling (pCASL) 
to establish hemispheric cerebral blood flow (CBF). Both carotids were simultaneously imaged 
using 3T multisequence MRI with a dedicated carotid coil.1 One observer, unaware of brain 
CBF and side of symptoms, scored plaque vulnerability (presence of intraplaque hemorrhage 
and/or thin/ruptured fibrous cap) according to previously described criteria.1 Another observer 
scored 25 symptomatic plaques; interobserver agreement (K) for vulnerable plaque was calcu-
lated. Imaging characteristics were compared between symptomatic and asymptomatic side us-
ing Chi-square and Mann Whitney U test. Results: Eight subjects were excluded (N=6: pCASL 
artifacts; N=2 poor quality carotid MRI), leaving 36 subjects. Interobserver agreement was very 
good (K 0.93 [95%-CI 0.79-1.00]). Vulnerable plaques were more often present on the symp-
tomatic side (47% vs. 22%, p=0.026). Median CBF was not different between symptomatic 
and asymptomatic hemisphere (41.8±8.9ml/100g/min vs. 42.3±11.1ml/100g/min, p=0.955). 
Median CBF did not differ between vulnerable and stable plaques (40.6±7.6ml/100g/min vs. 
42.9±11.4ml/100g/min, p=0.199) (Fig.1). Conclusion: This explorative study showed vulnera-
ble plaques to be more common in the symptomatic carotid in TIA/stroke patients with 30-69% 
stenosis, whereas cerebral perfusion is comparable between hemispheres. Thus, cerebral perfu-
sion might not play an important role in 30-69% stenosis. 
Ref: 1: Truijman e.a. Int J Stroke. 2013 Oct 21 [Epub ahead of print]. Acknowledgements: This 
research was performed within the framework of CTMM, project PARISk (grant 01C‐202), and 
supported by the Netherlands Heart Foundation. 
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5 Vascular imaging  
9:10 - 9:20 

Multidetector CT angiography for the detection of lenticulostriate and anterior choroidal 
arteries 
L. Slater1, R.V. Chandra2, M. O’Donnell3,  M. Holt4, W. Chong5,  T. Phan6 
 
Monash Health, Clayton, AUSTRALIA1,Monash Health, Monash University, Clayton, AUS-
TRALIA2, Monash University, Clayton, AUSTRALIA3, Monash Health, Clayton, AUSTRA-
LIA4, Monash Health, Monash University, Clayton, AUSTRALIA5, Monash Health, Monash 
University, Clayton, AUSTRALIA6 

Background:  
Multidetector CT angiography (MDCTA) is widely used for detection of large vessel occlusion 
in acute ischaemic stroke. This modality has not been used in the assessment of lenticulostriate 
(LSA) or anterior choroidal artery (AChA) occlusion that result in basal ganglia infarcts. Re-
cent advances in MDCTA technology enable detection of sub-millimeter vessels with targeted 
maximum intensity projection images (MIP) and source images. Our study assessed the detec-
tion rate of LSA and AChA using MDCTA.  
Method:  
Between August 2012 and December 2013, ischaemic stroke patients with admission 64 or 
128-slice MDCTA and no infarct on follow up MRI were included. Dedicated MIP reconstruc-
tions of the MDCTA in the plane of the LSA and AChA were created. Two neurointerventional 
radiologists blinded to clinical data and MRI outcome reviewed MIP and source image data. 
The LSA and/or AChA were deemed “detected” if both readers visualised the vessel and could 
trace the origin to the middle cerebral or internal carotid arteries.
Results: 
Twenty-one patients met all inclusion criteria (median age, 63; range 46–85; 11 females). The 
right LSA was detected in 14% (n=3), the left LSA in 19% (n=4), the right AChA in 14% (n=3), 
and the left AChA in 10% (n=2) cases. The mean diameter of these vessels visualized was 
0.6mm (range 0.1–1.4mm).  
Conclusion: 
The lenticulostriate and anterior choroidal arteries can only be detected in a small proportion of 
ischaemic stroke patients. Current MDCTA is unlikely to allow reliable detection of occlusion 
of these arteries in stroke patients. 
 
 

4 Vascular imaging  
9:00 - 9:10 

Juxtaluminal echodensity as an index of carotid plaque instability 
T.J. Tegos1, G. Stefanou2, A. Petrakis3,  A. Valavanis4, A. Safouris5,  K. Notas6, A. Papadimitri-
ou7,  A. Delopoulos8, A. Orologas9 
 
A Neurology Department, AHEPA Hospital, Aristotelian University of Thessaloniki, Thes-
saloniki, GREECE1,Division of Electronics & Computer Engineering, Aristotelian University 
of Thessaloniki, Thessaloniki, GREECE2, A Neurology Department, AHEPA Hospital, Aristo-
telian University of Thessaloniki, Thessaloniki, GREECE3, A Neurology Department, AHEPA 
Hospital, Aristotelian University of Thessaloniki, Thessaloniki, GREECE4, A Neurology De-
partment, AHEPA Hospital, Aristotelian University of Thessaloniki, Thessaloniki, GREECE5, A 
Neurology Department, AHEPA Hospital, Aristotelian University of Thessaloniki, Thessaloniki, 
GREECE6, A Neurology Department, AHEPA Hospital, Aristotelian University of Thessaloniki, 
Thessaloniki, GREECE7, Division of Electronics & Computer Engineering, Aristotelian Uni-
versity of Thessaloniki, Thessaloniki, GREECE8, A Neurology Department, AHEPA Hospital, 
Aristotelian University of Thessaloniki, Thessaloniki, GREECE9 

BACKGROUND: Previous studies suggested that symptomatic carotid plaques are echolucent 
on ultrasound, whereas asymptomatic ones are echogenic. The aim of this study was to deter-
mine whether juxtaluminal plaque echodensity constitutes a better discriminator of the symp-
tomatic and asymptomatic status, as compared to global plaque echodensity.  
METHODS: Analysis included imaging by duplex of 102 carotid plaques of more than 50% 
stenosis (90 patients, 51 symptomatic and 51 asymptomatic plaques), capturing, digitisation 
and normalisation in a computer. The global plaque Grey Scale Median (GSMglobal) was 
evaluated semi-automatically to distinguish dark (low GSM) from bright (high GSM) plaques. 
Subsequently, in the same software the juxtaluminal 25% plaque area GSM (GSMjl25%) was 
automatically calculated.  
RESULTS: In the group of plaques with 50-70% stenosis (n=42), the symptomatic ones were 
associated with median GSMglobal of 12.5 whereas the asymptomatic of 28.5 (p=0.07). The 
corresponding values for median GSMjl25% were: 0 for symptomatic plaques and 34 for as-
ymptomatic ones (p=0.001). ROC curves demonstrated a better ability of GSMjl25% over 
GSMglobal in separating symptomatic from asymptomatic plaques (difference between areas: 
0.152, p=0.007). In the group of plaques with 71-99% stenosis (n=60) the corresponding val-
ues were: median GSMglobal (symptomatic: 4, asymptomatic: 25), median GSMjl25% (symp-
tomatic: 2, asymptomatic: 26) (p=0.001 for both analyses). ROC curves demonstrated  a better 
ability of GSMjl25% over GSMglobal in separating symptomatic from asymptomatic plaques 
(difference between areas: 0.089, p=0.048). 
CONCLUSION: Our results suggested that juxtaluminal 25% plaque echodensity proved to be 
a more adequate index, compared with global plaque echodensity, in the separation of symp-
tomatic and asymptomatic carotid plaques. This position has to be verified in follow-up studies 
of asymptomatic individuals with carotid plaques, with stroke as an exit point.
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Association between Sirtuins Genetic Variants and Carotid Plaque Burden and Morphol-
ogy 
D. Della-Morte1, C. Dong2, D. Cabral3,  L. Wang4, S.H. Blanton5,  R.L. Sacco6, T. Rundek7 
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Background: Sirtuins (SIRTs) have been implicated in cardiovascular diseases through the 
production of reactive oxygen species. We have demonstrated a link between the SIRTs genes 
and carotid plaque. In this study, we investigated the association of SIRTs single nucleotide 
polymorphisms (SNPs) with ultrasonographic total carotid plaque area (cTPA) and morpholo-
gy (gray-scale median, GSM). Methods: We analyzed 1,356 stroke-free subjects (60% women, 
mean age=68±9yrs) from the Northern Manhattan Study. cTPA was a sum of all plaque areas 
within an individual. GSM of each plaque was expressed as mean measure. Multiple linear re-
gression were used to examine the association of SNPs in 7 SIRTs genes with cTPA and GSM, 
after controlling for socio-demographic, major vascular risk factors and population stratifica-
tion using a principal component approach. Interactions of significant SNPs with sex and vas-
cular risk factors was examined and stratified analysis was performed if the interaction terms 
had p<0.005. Results: The mean cTPA was 11.2±18.5mm2 (range, 0.0-14.8), and mean GSM 
49.5±49.3 (range, 0.0-93.5). After adjustment for demographic and vascular risk factors, SIRT6 
SNP rs107251 was significantly associated with GSM (β=8.7 per copy of T allele increase, 
p=0.003). The same SNP was also associated with cTPA (after cubic root transformation) 
(β=0.3, p=1.9x10-4). Significant interactions were found between sex, diabetes and dyslipid-
emia and SNPs in SIRT3 gene in association with both cTPA and GSM. The strongest interac-
tion was present in men with dyslipidemia (p=0.001). Conclusion: Our findings suggest that 
SIRT6 gene may be important for carotid plaque burden and density but translation of these 
findings to an individual risk of cerebrovascular events needs to be investigated. The potential 
effect modifications by sex and vascular factors in the association between SIRT3 genetic vari-
ation and these subclinical markers also deserve further investigations. 
 
 

6 Vascular imaging  
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Role of 99Tc-HMPAO SPECT in the assessment of cerebral hemodynamic parameters af-
ter superficial temporal artery- middle cerebral artery bypass in patients with severe ste-
no-occlusive disease of intracranial carotid and middle cerebral artery 
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pore, SINGAPORE11, National University of Singapore, Singapore, SINGAPORE12 

Background and Objective- Although superficial temporal artery-middle cerebral artery (STA-
MCA) bypass surgery in patients with symptomatic carotid occlusion failed to demonstrate any 
benefit, its role in symptomatic intracranial steno-occlusive disease has been evaluated scarce-
ly. We evaluated changes in hemodynamic parameters in patients with severe steno-occlusive 
disease of intracranial internal carotid (ICA) or middle cerebral artery (MCA) who underwent 
STA-MCA bypass for impaired cerebral vasodilatory reserve (CVR).  
Methods- Patients with severe steno-occlusive disease of intracranial ICA or MCA underwent 
transcranial Doppler (TCD) evaluation and CVR assessment using breath-holding index (BHI). 
Patients with impaired BHI (<0.69) were further evaluated with acetazolamide-challenged 
99Tc-HMPAO-SPECT. STA-MCA bypass surgery was offered to patients with impaired CVR 
on SPECT. TCD and SPECT were repeated in all patients at 4±1 months and they were fol-
lowed-up for cerebral ischemic events. 
Results- Of the 126 patients (80 male, mean age 56yrs; range 23-78yrs) that fulfilled our in-
clusion criteria, 84 (67%) showed impaired CVR HMPAO-SPECT. Fifty (60%) of them un-
derwent STA-MCA bypass while 34(40%) received best medical treatment. TCD and acet-
azolamide-challenged HMPAO-SPECT repeated 4±1 months after surgery showed significant 
improvement in STA-MCA bypass group. TCD BHI improved from a median (IQR) of –0.05 
to 1.1 (p<0.001). Compared to 98% patients with impaired CVR on pre-operative SPECT, only 
20% showed abnormal results on post-operative imaging (p<0.001). During follow-up (mean 
35 months; range 8 to 49months), only 6/50 (12%) patients in bypass group developed cerebral 
ischemic events as compared to15/34 (44%) cases on medical therapy (absolute risk reduction 
32%, p=0.006).  
Conclusion- 99Tc-HMPAO SPECT with acetazolamide challenge is a reliable tool for the as-
sessment of cerebral vasodilatory reserve in patients with severe steno-occlusive disease of in-
tracranial ICA or MCA. STA-MCA bypass surgery in carefully selected patients results in sig-
nificant improvement in hemodynamic parameters and reduction in stroke recurrence. 
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Use of anti-platelet agents is associated with intraplaque haemorrhage on carotid MRI 
M.I. Liem1, M.T.B. Truijman2, A.C. van Dijk3,  A.A.J. de Rotte4, M.J.A.P. Daemen5,  J. Hen-
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Background 
Intraplaque haemorrhage (IPH) is one of the hallmarks of a vulnerable atherosclerotic plaque. 
IPH can be visualised with MRI and in several studies carotid IPH has shown to predict isch-
emic stroke. Clinical characteristics, such as hypertension and diabetes, are known to be as-
sociated with progression of atherosclerosis. Associations between clinical characteristics and 
vulnerable plaque characteristics such as IPH have not been widely studied. Therefore, we 
investigated the association between clinical patient characteristics and carotid IPH visualised 
with MRI. 
Methods 
100 patients, recruited in 2011 and 2012, with a recent TIA or minor stroke in the internal ca-
rotid artery territory and an ipsilateral carotid stenosis of 30-69% underwent a 3 Tesla carotid 
MRI. Cardiovascular risk factors and medical history were documented. Patients participate in 
the PARISK (Plaque At RISK) study, a prospective, multicenter cohort study that investigates 
the predictive values for TIA and stroke of different plaque imaging methods (ClinicalTrials.
gov NCT01208025). The presence of IPH in both carotid arteries was scored by an experienced 
observer and defined as a hyperintense signal in the plaque compared to the sternocleidomas-
toid muscle on T1w-GRE sequence. 
Results 
In 44 patients (44%) IPH was observed in one or both carotid arteries. In a univariate analysis, 
use of anti-platelet agents was associated with IPH (OR 2.98; 95% CI 1.31-6.79; p=0.009). Af-
ter adjustment for age, sex, BMI and history of ischemic events, the odds ratio was 3.07 (95% 
CI 0.97-9.74). Cardiovascular risk factors such as hypertension, diabetes mellitus and smoking 
were not associated with IPH. Neither was statin use. Use of oral anticoagulants was not preva-
lent enough to be investigated. 
Conclusion 
In this cohort of 100 patients with carotid stenosis, use of anti-platelet agents is associated with 
IPH on MRI. To our knowledge, this association has not been reported before. 
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Computational Fluid Dynamics Modeling of Symptomatic Intracranial Atherosclerosis 
May Predict Risk of Stroke Recurrence 
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Background: Patients with symptomatic intracranial atherosclerosis (ICAS) of ≥70% luminal 
stenosis are at high risk of stroke recurrence. We aimed to evaluate the relationships between 
hemodynamics of ICAS revealed by computational fluid dynamics (CFD) models and risk of 
stroke recurrence in this patient subset. Methods: Patients with a 70-99% symptomatic ICAS 
were screened and enrolled in the current study. CFD models were reconstructed based on 
baseline computed tomographic angiography (CTA) source images, to reveal hemodynamics 
of the index ICAS. Change of pressures across a lesion was represented by the ratio of post- 
and pre-stenotic pressures. Change of shear strain rates (SSR) across a lesion was represented 
by the ratio of SSRs at the stenotic throat and proximal normal vessel segment, similar for the 
change of flow velocities. Patients were followed up for 1 year. Results: Overall, 32 patients 
(median age 65; 59.4% males) were recruited. The median (IQR) pressure, SSR and velocity 
ratios for the ICASs were 0.40 (−2.46-0.79), 4.5 (2.2-20.6), and 7.4 (5.2-12.5), respectively. 
SSR ratio (HR 1.027; 95% CI, 1.004-1.051; P=0.023) and velocity ratio (HR 1.029; 95% CI, 
1.002-1.056; P=0.035) were significantly related to recurrent territorial ischemic stroke within 
1 year by univariate Cox regression, respectively with the c-statistics of 0.776 (95% CI, 0.594-
0.903; P=0.014) and 0.776 (95% CI, 0.594-0.903; P=0.002) in receiver operating characteristic 
analysis. Conclusion: Hemodynamics of ICAS on CFD models reconstructed from routinely 
obtained CTA images may predict subsequent stroke recurrence in patients with a ≥70% symp-
tomatic ICAS.
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The association of cardiac function and systemic circulation with cerebral blood flow. 
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Objective: The brain is a metabolically demanding organ and depends on a constant and ade-
quate amount of blood flow. Despite stringent autoregulation, disturbances in the systemic cir-
culation have been suggested to influence cerebral blood flow. In this study we investigated the 
association with cerebral blood flow of three measures of the systemic circulation, i.e. 1) car-
diac function reflecting central output, 2) arterial stiffness reflecting large vessel disease and 3) 
renal dysfunction reflecting end-organ small vessel disease. 
Design and methods: From 2006 to 2009, we included 2951 participants (mean age 56.7 years; 
44% men) from the population-based Rotterdam Study. Cardiac function was assessed by frac-
tional shortening and left ventricular volume on echocardiography. Arterial stiffness was mea-
sured as aortic pulse wave velocity and brachial pulse pressure. Renal function was assessed by 
estimated glomerular filtration rate (eGFR) and albumin/creatinine-ratio. Phase-contrast MRI of 
the basilar and carotid arteries was performed to measure total cerebral blood flow. 
Results: In age and sex adjusted models, higher pulse pressure (difference in flow per SD -0.57 
(95%CI -0.94;-0.21)), lower eGFR (-0.50 (95%CI -0.86;-0.13)) and higher albumin/creati-
nine-ratio (-0.37 (95%CI -0.73, -0.01)) were associated with decreased cerebral blood flow. 
Further adjustments for cardiovascular factors did not change the associations. We found no as-
sociation between cardiac function and cerebral blood flow. Findings were similar between men 
and women. 
Conclusions: Brachial pulse pressure and impaired renal function, but not cardiac function or 
aortic stiffness, are associated with lower cerebral blood flow. This suggests that cerebral blood 
flow is not only auto-regulated, but is also influenced by the systemic circulation, possibly more 
by the relatively peripheral vessels. 
Dr. Ikram was funded by the Netherlands Heart Foundation 2012T008. 
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Associations of Chronic Heart Failure with Outcome in Thrombolyzed Acute Ischaemic 
Stroke Patients: Analysis from VISTA 
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Background- Because there are concerns that systemic thrombolysis might not achieve clinical-
ly important outcome among chronic heart failure (CHF) patients with acute ischemic stroke. 
We aimed to investigate the relevance of CHF on the outcome of acute stroke patients who 
were thrombolyzed. 
Methods- We conducted a non-randomized cohort analysis using data obtained from the Virtual 
International Stroke Trials Archive. We describe the association of outcome among CHF pa-
tients with thrombolysis treatment using mRS distribution at Day 90, and considered dichoto-
mized outcomes as a secondary endpoint.   
Results- We identified 5,677 patients of whom 2,366 (41.7%) were thrombolyzed. 503 (8.9%) 
patients had CHF, of whom 209 (41.6%) were thrombolyzed. The presence of CHF was asso-
ciated with negative impact on overall stroke outcome [OR:0.73 (95%CI: 0.62-0.87) p<0.001]. 
However, thrombolysis treatment was associated with favorable functional outcome across full 
scale mRS, irrespective of CHF status, after adjustment for age and baseline NIHSS [OR:1.44 
(95%CI: 1.04-2.01, p=0.029) for CHF patients vs. OR:1.50 (95%CI: 1.36-1.66, p<0.001) for 
non-CHF patients]. CHF patients had higher mortality at Day 90 than non-CHF. There was no 
significant difference for recurrent stroke or symptomatic intracerebral hemorrhage within 7 
days of the initial stroke, between CHF and thrombolysis groups. 
Conclusions- The presence of CHF reflected a poor stroke outcome. However, acute stroke pa-
tients who were thrombolyzed had more favorable outcome regardless of CHF status, compared 
to their untreated peers. Systemic thrombolysis treatment should be considered for acute stroke 
patients with CHF.
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30 days Thumb ECG and 5 day Holter monitoring are equally effective in detecting atrial 
fibrillation among stroke/TIA patients 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Background: Thumb electrocardiogram (ECG) is a new way of cardiac monitoring. It is a 
small handhold device that monitors heart rhythm by two electrodes activated by the thumbs of 
the carrier. Thus, it is self-administered and results are sent to the hospital by telecommunica-
tion. Previous studies found it more effective than both short term ECG and 24 hour continuous 
monitoring for detection of atrial fibrillation (AF) in a stroke population. We tested the hypoth-
eses (i) thumb ECG will be more effective than daily short term ECG recordings during hos-
pitalization (current procedure) in detecting AF among patients with stroke/transient ischemic 
attack (TIA); (ii) thumb ECG will be more effective than 5 day continuous monitoring (Holter 
monitoring) in detecting AF in patients with stroke/TIA. Method: This is an observational 
study. All patients included were examined by daily 10 seconds ECG, 5 day Holter monitoring, 
and 30 days of monitoring with thumb ECG two times a day for 30 seconds. Patients fulfilling 
the following four criteria were included. 1) age above 65; 2) having either a new infarct visu-
alized on CT or MR imaging or classical symptoms of stroke/TIA and old infarcts visualized 
on CT or MR; 3) no history of atrial fibrillation; 4) categorized with cryptogenic stroke/TIA.    
Results: 58 patients were included. Mean age was 79 years. In total 18 (31%) were diagnosed 
with AF. None were diagnosed with AF by daily 10 seconds ECG. Six (10 %) were diagnosed 
with AF on both thumb ECG and Holter monitoring, 5 (9%) were diagnosed by thumb ECG, 
only, and n (12%) were diagnosed by Holter monitoring, only. Compared to daily 10 seconds 
ECG, thumb ECG alone was more effective in detecting AF (p=0.0006). Holter monitoring 
was no more effective than thumb ECG (p=0.8). Conclusion: Thumb ECG was more effective 
than daily short term ECG in detecting AF in patients with stroke/TIA. Thumb ECG and 5 day 
Holter monitoring were equally effective. 
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Detection of cardiac arrhythmias in stroke unit patients. An observational study. 
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Background:Telemetric monitoring allows the detection of cardiac arrhythmias in patients 
with acute cerebrovascular events. Our objectives were to analyze the frequency, risk factors 
and course time of cardiac arrhythmias and conduction disturbances in stroke unit (SU) pa-
tients. 
Methods:Cardiac arrhythmias and conduction disturbances were prospectively assessed in 332 
patients admitted to the SU. Patients were connected to an automated multimodal monitoring 
system for at least 48 hours. Specific conditions investigated included supraventricular and 
ventricular arrhythmias, second-degree or higher atrioventricular (AV) block, and sinus arrest 
for >3 seconds or drop of heart rate <30 beats/min for >30 seconds. 
Results: A total of 98 (29.5%) of all patients showed 1 or more of the specified conditions. 
Their distribution in all patients was: atrial fibrillation 23 (6.9%); narrow-QRS tachycardia, 
18 (5.4%); ventricular arrhythmias 38 (11.4%); AV block or sinus arrest 13 (3.9%). Some 6 
(1.8%) of all patients had an indication for electrophysiological studies. Brady- and tachyar-
rhythmia showed the highest incidence within the first 24 hours after admission to the stroke 
unit. Arrhytmias were associated with older age and stroke severity (larger lesion size/higher 
NIHSS-score on admission) 
Conclusion: Continuous cardiac enables the detection of rhythm disturbances in stroke pa-
tients and helps determine if cardiological studies are necessary. Clinically important arrhyth-
mias occurred in 29.5% of stroke unit patients. Stroke severity and age were the only consis-
tent predictors of significant cardiac arrhythmias.
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Non-focal symptoms in patients with TIA or ischemic stroke: prevalence and association 
with cardiac history. 
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Introduction 
Patients with TIA and non-focal symptoms have a relatively high risk of cardiac events. The 
prevalence and etiology of non-focal symptoms in patients with TIA or ischemic stroke is still 
unclear. We therefore aimed to assess the prevalence of non-focal symptoms in patients with 
TIA or minor ischemic stroke in a neurological outpatient clinic, its clinical determinants and 
whether these symptoms are associated with a cardiac history. 
Methods 
We evaluated 952 consecutive patients with TIA and ischemic stroke who visited the outpatient 
clinic between 2007 and 2013. Non-focal symptoms included decreased consciousness, amne-
sia, positive visual phenomena, non-rotatory dizziness, paresthesias, and feelings of unwellness. 
Cardiac history was defined as atrial fibrillation found on electrocardiography on admission or 
reported in medical records or a history of myocardial infarction or cardiac surgery.  
Results 
Of the seven hundred and seventy-two patients with TIA, 213 patients experienced one or more 
non-focal symptoms (28%) and 40 of the 180 patients with minor stroke (22%) had one or 
more non-focal symptoms. Positive cardiac history was noted in 210 patients (22,1%) Non-ro-
tatory dizziness, paresthesias and feelings of unwellness were the most common (14%; 5% and 
4%, respectively). Female sex (OR 2.22, 95% CI 1.20 to 2.22), absence of large vessel disease 
(OR 2.03, 95% 1.01 to 4.12) and age < 50 (OR 2.22, 95% CI 1.04 to 4.95) were related with 
paresthesias. Patients with increased systolic blood pressure had an increased risk of non-rota-
tory dizziness (OR 1.32, 95% CI 1.01 to 1.94). Cardiac history was not associated with non-fo-
cal symptoms (OR 0.80, 95% CI 0.55 to 1.17). 
Conclusion 
Non-focal symptoms were often present in patients with TIA or ischemic stroke and not asso-
ciated with cardiac history. Further studies are needed to gain more insight in the etiology and 
prognosis of these symptoms. 
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Troponin T serum level is not associated with the location and volume of acute brain in-
farction: results from HISTORY study 
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University Hospital Olomouc, Olomouc, CZECH REPUBLIC8, Comprehensive Stroke Center, 
University Hospital Olomouc, Olomouc, CZECH REPUBLIC9

Objectives: To investigate possible correlation between location and volume of brain infarction 
and cardiac troponin T (cTnT) serum level in acute ischemic stroke (AIS). Background: cTnT 
is frequently elevated in AIS patients. However, possible relationship, between cTnT level and 
brain infarction remains unclear. Methods: 200 consecutive patients (65 males; median age 68, 
mean 67.7±14.2 years) admitted within 12 h since AIS onset were enrolled. Location and vol-
ume of acute brain infarction was assessed using magnetic resonance imaging at admission and 
after 24 h. Standard laboratory tests, including cTnT, and repeated electrocardiograms, were 
performed at admission and after 4 h. Correlations between cTnT level and location and vol-
ume of brain infarction and baseline parameters were tested with Spearman correlation coeffi-
cient. Univariate and multiple logistic regression analysis (LRA) were used to determine possi-
ble predictors of cTnT elevation. Results: Elevated cTnT was present in 71 (36%) patients. No 
correlation was found between cTnT serum levels and neither location (P>0.05) nor volume of 
brain infarction (r=0.05, P=0.48). LRA identified creatinine (OR: 1.26 per 10 μmol/L increase; 
95% CI: 1.043–1.524), NT-proBNP (OR: 1.05 per 100 μg/L increase; 95% CI: 1.018–1.093) 
and male gender (OR: 3.674; 95% CI: 1.025–13.164) as signifiant independent predictors 
of pathological elevation of cTnT. Conclusions: Although the elevation of cTnT serum lev-
el is relatively frequent in AIS patients within first 12 h since stroke onset, it is not related to 
the location and volume of brain infarction. Trial registration information: ClinicalTrials.gov 
NCT01541163. This work was supported by Ministry of Health, Czech Republic - conceptu-
al development of research organization [FNOl 00098892] and by the grants of the Internal 
Grant Agency of Ministry of Health of the Czech Republic [grant numbers NT/11046-6/2010, 
NT/14288-3/2013]. 
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8 Heart and brain  
9:40 - 9:50 

Molecular Myocardial Injury Biomarkers in Acute Stroke: Prognostic Significance of Tro-
ponin I  Changes 
S. Lorenzano1, P. Caso2, S. Giannuzzi3,  P.E. Puddu4, S. Strano5,  D. Toni6

 
Department of Neurology and Psychiatry, Policlinico Umberto I Hospital, Sapienza Uni-
versity, Rome, ITALY1,Department of Neurology and Psychiatry, Policlinico Umberto I Hos-
pital, Sapienza University, Rome, ITALY2, Department of Heart and Great Vessels “A. Reale”, 
Policlinico Umberto I Hospital, Sapienza University, Rome, ITALY3, Department of Heart and 
Great Vessels “A. Reale”, Policlinico Umberto I Hospital, Sapienza University, Rome, ITALY4, 
Department of Heart and Great Vessels “A. Reale”, Policlinico Umberto I Hospital, Sapienza 
University, Rome, ITALY5, Department of Neurology and Psychiatry, Policlinico Umberto I 
Hospital, Sapienza University, Rome, ITALY6

Background:Elevated levels of cardiac troponin I (cTnI) have been reported in patients with 
acute stroke (AS) but their clinical significance is not well defined.We sought to evaluate 
whether changes of cTnI levels independently predict poor outcome after AS. Methods:We ret-
rospectively examined prevalence and characteristics of cTnI elevation in serial measurements 
in AS patients during the first week of admission.Patients with cardiac/other diseases associ-
ated with cTnI elevation were excluded.Data on neuroimaging(e.g. insula involvement), EKG 
changes,and therapy with drugs acting on the autonomic nervous system were also collected.
We analysed associations between baseline levels(BL), peak levels (PL), changes of cTnI from 
baseline to the PL and poor outcome defined as neurological deterioration (ND) at discharge(≥4 
points on NIHSS from baseline or death) and in-hospital death. Results:Of 491 patients (mean 
[SD] age 68 (14) y, median [IQR] NIHSS 6 [3-14]), 83% had an ischemic stroke, 95% admitted 
within 24h; the median (IQR) time from onset to the first cTnI measurement was 24h (24-48). 
cTnI at baseline was higher(>0.010 µg/L) in 118 patients (98 with IS).A further increase (PL) 
was observed in 93 subjects. Neurological deterioration and in-hospital death (16% cardiac and 
84% from other causes) occurred in 59(12%) and 35(7%) patients, respectively. Higher BL, 
PL, and changes of cTnI were significantly associated with poor outcome (p<0.01).In multi-
variate analysis, PL and changes of cTnI resulted as independent predictors of ND(OR 1.28, 
95%CI 1.02-1.61, p=0.032 and 1.49, 1.07-2.08, p=0.018) and in-hospital death(1.66, 1.24-2.24, 
p=0.001 and 1.50, 1.04-2.17, p=0.030). Conclusions: PL and changes from baseline of cTnI in-
dependently predicts poor short-term outcome in AS patients. Future studies on serial measure-
ments of cTnI levels in AS might be helpful in the acute setting to stratify patients for progres-
sion and relative severity of cerebral and myocardial injury. 
 
 

7 Heart and brain  
9:30 - 9:40 

Insight into the Pathophysiological Mechanisms Underlying Heart and Brain Interaction: 
Clinical, Neuroimaging, and Pharmacological Predictors of Troponin I Elevation in Acute 
Stroke 
S. Lorenzano1, P. Caso2, S. Giannuzzi3,  P.E. Puddu4, S. Strano5,  D. Toni6

 
Department of Neurology and Psychiatry, Policlinico Umberto I Hospital, Sapienza Uni-
versity, Rome, ITALY1,Department of Neurology and Psychiatry, Policlinico Umberto I Hos-
pital, Sapienza University, Rome, ITALY2, Department of Heart and Great Vessels “A. Reale”, 
Policlinico Umberto I Hospital, Sapienza University, Rome, ITALY3, Department of Heart and 
Great Vessels “A. Reale”, Policlinico Umberto I Hospital, Sapienza University, Rome, ITALY4, 
Department of Heart and Great Vessels “A. Reale”, Policlinico Umberto I Hospital, Sapienza 
University, Rome, ITALY5, Department of Neurology and Psychiatry, Policlinico Umberto I 
Hospital, Sapienza University, Rome, ITALY6

Background:Elevated levels of cardiac troponin I (cTnI) have been reported in patients with 
acute stroke (AS), but the pathophysiological mechanisms underlying heart and brain inter-
action are unclear.We sought to individuate predictors of baseline cTnI elevation after AS. 
Methods:We retrospectively analysed associations between high baseline levels (BL) of cTnI, 
their increase during the first week (peak levels, PL),their changes from baseline to the PL, and 
clinical/neuroimaging data, stroke onset-to-blood draw time(OBDT),EKG changes, and ther-
apy with drugs acting on the autonomic nervous system (ANSD) in AS patients. Results:Of 
491 patients (mean [SD] age 68(14) y, median [IQR] NIHSS 6 [3-14]), 83% had an ischemic 
stroke(IS),95% were admitted within 24h; median (IQR) time from stroke onset to the first cTnI 
measurement was 24h (24-48).cTnI BL were higher (>0.010 µg/L) in 118 patients (98 with IS). 
A further increase (PL) was observed in 93 subjects. High BL, PL, and changes of cTnI were 
significantly associated (p<0.02) with age,OBDT,baseline NIHSS,cardiac rhythm changes, le-
sion cortico-subcortical location and volume, insula involvement, hypertension, history of coro-
nary artery disease, ANSD before and after the index stroke, and with poor outcome (neurologi-
cal deterioration or in-hospital death).There was a strong correlation between cTnI BL and cTnI 
PL and changes(Spearman’s rho=0.84 and 0.41,p<0.001).In multivariate analysis, age(OR 1.05, 
95%CI 1.03-1.07; p<0.001) and insula involvement (2.20, 1.27-3.81; p=0.005) resulted as in-
dependent predictors of high cTnI BL. Insula involvement was strongly associated with cardiac 
rhythm changes, and poor outcome (p<0.001).Conclusions:Insula involvement independently 
predicts higher BL of cTnI in patients with AS.Future studies on serial measurements of cTnI 
levels combined with serial neuroimaging and EKG in AS might be helpful to better evaluate 
the interaction between cerebral lesion progression and myocardial injury. 
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Table1
The incidence of pro-thrombotic genes’ polymorphisms in children with AIS and controls

SNPs Cases Controls OR Fisher χ2

F2: G20210А 1 3 2,24 0,439 0,486
F5: G1691A 1 2 3,38 0,349 1,062
PAI-1: -675 
5G/4G

17 83 6,96 0,024 4,488

FGB: 
G-455A

13 33 6,62 0,0001 13,455

ITGA2: 
C807T

15 65 4,00 0,021 4,986

ITGB3: 
T1565C

6 32 1,33 0,393 0,276

MTHFR: 
A1298C

6 48 0,72 0,809 0,385

МТRR: 
A66G

16 73 4,82 0,021 4,875

MTR: 
A2756G

9 35 2,34 0,079 2,865

MTHFR: 
C677T

12 37 4,32 0,005 8,285

Table 2
Polymorphic genes’ combination in children with AIS and controls

SNPs’ combinations Cas-
es

Con-
trols

OR Fisher χ2

MTHFR:C677T + MTH-
FR:A1298C+MTRR:A66G

4 3 10,86 0,006 12,262

FGB: G-455A + ITGA2: С807Т 
+PAI-1: -675 5G/4G

4 5 6,40 0,018 8,077

FGB: G-455A + ITGA2: С807Т 
+PAI-1: -675 5G/4G+ MTH-
FR:C677T

4 3 10,86 0,006 12,262

FGB: G-455A+ITGA2: С807Т+IT-
GB3: Т1565C+PAI-1: -675 5G/4G

4 1 33,14 0,001 19,970

FGB: G-455A + ITGA2: С807Т 
+ ITGB3: Т1565C+PAI-1: -675 
5G/4G+MTHFR: C677T

3 2 11,50 0,017 9,786

 

9 Heart and brain  
9:50 - 10:00 

The possible role of pro-thrombotic genes’ polymorphisms for AIS in infants with the op-
erated congenital heart diseases 
O.A. Lvova1, V.V. Gusev2, K.B. Kazantsev3,  A.U. Nesterova4, A.I. Svalov5,  E.A. Partyulova6

 
Ural State Medical University, Child Neurology and Neonatology Department, Yekater-
inburg, RUSSIAN FEDERATION1,Ural State Medical University, City Hospital 23, Neu-
rological Unit, Yekaterinburg, RUSSIAN FEDERATION2, Regional Hospital, Child Cardiac 
Surgery Unit, Yekaterinburg, RUSSIAN FEDERATION3, Regional Hospital, Child Cardiac 
Surgery Unit, Yekaterinburg, RUSSIAN FEDERATION4, Regional Hospital, Intensive Care 
Unit, Yekaterinburg, RUSSIAN FEDERATION5, Regional Hospital, Laboratory of Immunolo-
gy, Yekaterinburg, RUSSIAN FEDERATION6

Background. Congenital heart malformations and thrombophilia are described to be the most 
frequent reasons for stroke’s debut in infants. But interaction between them is not investigated 
thoroughly.   
Methods. Case-control study. 18 patients’ blood samples (9 boys and 9 girls) with acute isch-
emic stroke (AIS) were compared with 117 controls. 10 single nucleotide polymorphisms 
(SNPs) by polymerase chain reaction and homocysteine’s level were investigated. Inclusion cri-
teria: age 0-12 month; AIS developed immediately after cardiac surgery and confirmed by brain 
CT scan.  
Results. Children had 4,3+/-0,8 vs 2,36+/-0,08 thrombophilic SNPs (p<0,05) and 2,8+/-0,45 vs 
1,64+/-0,08 (p<0,05) folic acid enzymes’ SNPs in the homozygous or heterozygous state (table 
1). All patients had severe combinations of prothrombotic SNPs (table 2). 
Homocysteine’s average level was 10,7+/-1,33 umol/l and the age limit was doubled.  
There were no changes in embologenic mode on ultrasound transcranial dopplerography. 9 pa-
tients had structural features of the brain vessels (unclosed circle of Willis for example). In 9 
patients the low level of protein C or antithrombin III or plasminogen was determined. 
Conclusion. The pathogenetic mechanism of AIS in our patients included thrombotic as well 
as hemodynamic variants. We assume the combination of inherited and acquired thrombophilic 
condition to be the main reason of early life stroke’s debut: five significant candidate genes with 
OR more than 4,0 and five combinations with OR more than 6,4 were identified. The operation 
technique can be considered to be an essential risk factor for stroke in those children but throm-
bophilia and structural features of the brain vessels most likely will become “the last straw”.
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1 Interventional neurology  
8:30 - 8:40 

Blood Sampling Oxygen Extraction Fraction As Predictors Of Cerebral Hyperperfusion 
Syndrome Following Elective Carotid Artery Stenting 
T. Mori1, T. Iwata2, Y. Miyazaki3,  Y. Tanno4, S. Kasakura5,  Y. Aorangi6, K. Yoshioka7

 
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1,Shonan Kamak-
ura General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital 
Stroke Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Kamak-
ura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5, Shonan 
Kamakura General Hospital Stroke Center, Kamakura, JAPAN6, Shonan Kamakura General 
Hospital Stroke Center, Kamakura, JAPAN7

Background 
Simple way available in any institutions is required to anticipate cerebral hyperperfusion syn-
drome (CHS) following carotid artery stenting (CAS). 
Purpose 
The purpose of our retrospective study was to investigate whether or not blood sampling oxy-
gen extraction fraction (OEF) had relation to cerebral hyperperfusion syndrome (CHS) follow-
ing carotid artery stenting (CAS). 
Methods 
Included in our analysis were patients (1) who underwent elective CAS in our institution be-
tween October 2010 and June 2013, and (2) who underwent blood sampling for OEF calcu-
lation before and immediately after CAS. OEF was calculated from cerebral arteriovenous 
oxygen difference. Arterial blood was sampled from the common carotid artery and venous 
blood from the dominant-sided superior jugular bulb. CHS was defined as pulsatile headaches, 
restlessness, convulsion, and/or new neurological symptoms not due to cerebral ischemia with-
in seven days following CAS. Evaluated were baseline features in patients, pre-CAS OEF, post-
CAS OEF and CHS.  
Results 
During the study period, 136 patients matched our criteria for retrospective analysis, 116 men 
and an average age of 74.6 years. Median pre-CAS OEF was 0.41 (0.37-0.47; IQR) and median 
post-CAS OEF was 0.41 (0.38-0.47; IQR). Only six patients presented post-CAS CHS. CHS 
occurred in 4 (13.3%) of 30 patients with pre-CAS OEF more than 0.47 (the third quartile)
(p<0.01, odds ratio 8) and CHS occurred in 5 (23.8%) of 21 patients with post-CAS OEF more 
than 0.49 (p<0.0001, odds ratio 35). 
Conclusion 
Elevation of blood sampling pre-CAS and/or post-CAS OEF were related to post-CAS CHS.

2 Interventional neurology  
8:40 - 8:50 

Generalizability of imaging selection for intra-arterial therapy in ischemic stroke – up to 
30% of tPA patients are potentially eligible. 
B.C.V. Campbell1, P.J. Mitchell2, N. Yassi3,  T.J. Kleinig4, H. Dewey5,  C.F. Bladin6, P.A. Bar-
ber7,  G.A. Donnan8, S.M. Davis9for the EXTEND-IA Investigators
 
Department of Medicine and Neurology, Royal Melbourne Hospital, University of Mel-
bourne, Melbourne, AUSTRALIA1,Department of Radiology, Royal Melbourne Hospital, 
University of Melbourne, Melbourne, AUSTRALIA2, Department of Medicine and Neurology, 
Royal Melbourne Hospital, University of Melbourne, Melbourne, AUSTRALIA3, Department 
of Neurology, Royal Adelaide Hospital, University of Adelaide, Adelaide, AUSTRALIA4, De-
partment of Neurology, Austin Hospital, University of Melbourne, Melbourne, AUSTRALIA5, 
Department of Neurology, Box Hill Hospital, Monash University, Melbourne, AUSTRALIA6, 
Department of Neurology, Auckland City Hospital, University of Auckland, Auckland, NEW 
ZEALAND7, Florey Institute of Neuroscience and Mental Health, University of Melbourne, 
Melbourne, AUSTRALIA8, Department of Medicine and Neurology, Royal Melbourne Hospi-
tal, University of Melbourne, Melbourne, AUSTRALIA9

Background: Recent trials have shown no benefit of endovascular therapy over tPA. Enhanced 
selection in ongoing trials includes non-invasive angiography/perfusion imaging but the effects 
on generalizability have been controversial. We investigated the effect of imaging selection on 
potential recruitment and generalizability.
Methods: Screening data from the EXTEND-IA trial listing primary reason for exclusion were 
reviewed. Prevalence of each exclusion criteria was assessed at a single centre. Imaging eligi-
bility requires internal carotid (ICA) or proximal (M1 or M2) middle cerebral artery occlusion 
and CT perfusion (CTP) mismatch/ ischemic core volume <70mL. 
Results: Over 17 months, 350 patients received tPA at 5 centres and 37 (11%) were ran-
domized. Most exclusions were due to no vessel occlusion (30%), poor pre-morbid function 
(mRS>1, 25%) and presentation out-of-hours (23%).  Examining detailed data from the high-
est recruiting centre, 115/613(19%) of ischemic stroke patients received tPA and 14/115 (12%) 
were randomized. ICA/M1/M2 occlusion was present in 44/115 (38%). CTP mismatch criteria 
excluded 5/44 (11%) with vessel occlusion (all due to ischemic core>70mL). If trial operating 
hours were extended and premorbid mRS criteria relaxed, up to 33/115 (29%) of tPA patients 
could have been suitable for endovascular therapy. Adding patients with tPA contraindications 
made 41/236(17%) of all ischemic stroke patients presenting within 4.5hr potentially eligible 
for endovascular treatment. 
Conclusions: Approximately 38% of patients treated with tPA have a vessel occlusion amenable 
to clot retrieval with ~5% excluded due to >70mL core. Lack of 24h proceduralist availability 
and strict pre-morbid functional status criteria excluded a further 17%, leaving 12% of tPA pa-
tients randomized in EXTEND-IA. If randomized trials provide evidence and lead to improved 
resources, endovascular therapy could be applicable in a substantial proportion of patients. 
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4 Interventional neurology  
9:00 - 9:10 

Platelet reactivity monitoring in neuro-endovascular treatment: The PLANET multi-
center study 
H. Yamamagami1, N. Sakai2, Y. Matsumoto3,  R. Kondo4, S. Yoshimura5,  Y. Enomoto6, A. 
Ishii7,  C. Sakai8, Y. Matsumaru9, M. Hayakawa10, T. Takada11

 
Department of Neurology, National Cerebral and Cardiovascular Center, Suita, 
JAPAN1,Department of Neurosurgery, Kobe City Medical Center General Hospital, Kobe, JA-
PAN2, Department of Neuroendovascular Therapy, Kohnan Hospital, Sendai, JAPAN3, Depart-
ment of Neuroendovascular Therapy, Kohnan Hospital, Sendai, JAPAN4, Department of Neu-
rosurgery, Hyogo College of Medicine, Nishinomiya, JAPAN5, Department of Neurosurgery, 
Graduate School of Medicine, Gifu University, Gifu, JAPAN6, Department of Neurosurgery, 
Kyoto University Graduate School of Medicine, Kyoto, JAPAN7, Department of Neurovascular 
Therapy, Institute of Biomedical Research and Innovation, Kobe, JAPAN8, Department of En-
dovascular Neurosurgery, Toranomon Hospital, Tokyo, JAPAN9, 
Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, Suita, 
JAPAN10, Stroke Center, St. Marianna University Toyoko Hospital, Tokyo, JAPAN11

Background and Purpose: In neuro-endovascular treatment (NET), antiplatelet therapy is need-
ed to prevent thrombotic complications. However, there are poor responders of antiplatelet 
drugs. The present study was conducted to evaluate the usefulness of platelet reactivity moni-
toring for predicting thrombotic or hemorrhagic event in patients underwent NET. 
Methods: Between May 2010 and Mar 2013, we enrolled 617 patients who were planning to 
undergo carotid artery stenting or aneurysmal coil embolization in 7 Japanese centers. Anti-
platelet therapy was started at least two days before, and platelet reactivity was measured with 
Verify Now system at beginning of the procedure. Patients were followed for 1 year. Thrombot-
ic events (ischemic stroke, myocardial infarction, or systemic embolization) and hemorrhagic 
events (intracranial or major systemic hemorrhage) were examined. Here we report the interim 
analysis of peri-procedural complications within 30days. 
Results: A total of 597 patients (270 men, 63.6±11.9 years old) with sufficient data were ana-
lyzed. Thrombotic and hemorrhagic events were observed in 38 (6.4%) and 19 (3.2%) patients. 
With receiver operating characteristic analysis, optimal cut-off values for predicting thrombotic 
events were aspirin reaction units (ARU) >422 and P2Y12 reaction units (PRU) >225. High 
platelet reactivity was related to high incidence of thrombotic events (aspirin: 8.4% vs 4.3%, 
P=0.045, P2Y12: 8.6% vs 4.3%, P=0.043). In stepwise multiple regression analyses, PRU>225 
(HR 2.07, 95% CI 1.03-4.32, P=0.042) and prior cerebrovascular disease (HR 3.15, 95% CI 
1.60-6.20, P=0.001) were the predictors of thrombotic events. Low platelet reactivity on aspirin 
or P2Y12 was not associated with hemorrhagic events. 
Conclusion: High platelet reactivity on P2Y12 (PRU>225) can predict thrombotic events in 
peri-procedural period of NET. Safer drugs or tailored strategies may be needed to reduce the 
complications in patients with cerebrovascular diseases. 
 
 

3 Interventional neurology  
8:50 - 9:00 

Recanalization within 5.5 hours after intraarterial thrombolysis increases the 50 percent 
of probability of good clinical outcomes in acute ischemic stroke 
H.S. Jeong1, J. Lee2, H.-J. Kwon3, H.-J. Song4, H.-S. Koh5,  S.W. Bang6, S.H. Lee7,  J. Kim8

 
Chungnam National University Hospital, Daejeon, SOUTH KOREA1,Chungnam Nation-
al University Hospital, Daejeon, SOUTH KOREA2, Chungnam National University Hospital, 
Daejeon, SOUTH KOREA3, Chungnam National University Hospital, Daejeon, SOUTH KO-
REA4, Chungnam National University Hospital, Daejeon, SOUTH KOREA5, Seniors Hospi-
tal, Daejeon, SOUTH KOREA6, Chungnam National University, Daejeon, SOUTH KOREA7, 
Chungnam National University Hospital, , SOUTH KOREA8

Background: Intraarterial thrombolysis (IAT) is helpful to recanalize occluded vessels in acute 
ischemic stroke. However, the relationship between the rapid recanalization achieved by IAT 
and good clinical outcome has not been well known. We evaluated whether the symptom on-
set-to-recanalization time is an independent factor for the good outcome after IAT. How rapid 
the onset-to-recanalization time to increase probability of good outcome after IAT was also 
evaluated. Method: We retrospectively analyzed clinical and radiological data of 134 consec-
utive patients (age 68.3+/-11.8; M:F=82:52) who underwent IAT for terminal internal carotid 
and/or middle cerebral artery occlusions. To evaluate the dependency of onset-to-recanaliza-
tion time to good clinical outcome which was defined as 0 to 2 of modified Rankin Scale at 
discharge, we performed logistic regression analysis with explanatory variables including age, 
occlusion locations, onset-to-recanalization time, collateral presence, recanalization grade, and 
hemorrhagic complications. Also we computed the onset-to-recanalization time required for the 
good outcome above a given probability applying an inverse regression model between logit 
and the onset-to-recanalization time. Results: Among the analyzed variables, the recanalization 
time (OR 1.006, 95% CI1.001-1.102, p=0.028) and the presence of the collaterals(OR 12.7, 
95% CI 3.2-50.5, p<0.001) were independently related withthe good outcome after IAT. In the 
condition of the presence of the collaterals, 50% chance of the probability of good outcome was 
expected if an occluded vessel was recanalized within 332 minutes of the onset-to-recanaliza-
tion time (95% CI, 260-423 minutes, p<0.05).Conclusion: The present study showed the im-
portance of the rapid recanalization as an independent factor for the good clinical outcome after 
IAT. In particular, we suggested the onset-to-recanalization time required to have the specified 
probability of good clinical outcome after IAT. 
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6 Interventional neurology  
9:20 - 9:30 

The prognostic value of collateral flow in patients with acute ischemic stroke due to occlu-
sion of intracranial arteries treated by neurothrombectomy 
F. Sallustio1, S. Di Legge2, G. Koch3,  A. Meschini4, M. Panella5,  B. Rizzato6, V.C. D’Agosti-
no7,  S. Napolitano8, D. Samà9, D. Konda10, M. Stefanini11, E. Pampana12, R. Floris13, P. Stanzi-
one14, R. Gandini15 
 
Tor Vergata University, Rome, ITALY1,Tor Vergata University, Rome, ITALY2, Tor Verga-
ta University, Rome, ITALY3, Tor Vergata University, Rome, ITALY4, Tor Vergata University, 
Rome, ITALY5, Tor Vergata University, Rome, ITALY6, Tor Vergata University, Rome, ITALY7, 
Tor Vergata University, Rome, ITALY8, Tor Vergata University, Rome, ITALY9, 
Tor Vergata University, Rome, ITALY10, Tor Vergata University, Rome, ITALY11, Tor Vergata 
University, Rome, ITALY12, Tor Vergata University, Rome, ITALY13, Tor Vergata University, 
Rome, ITALY14, Tor Vergata University, Rome, ITALY15 

Background: intracranial collateral flow (ICF) has been related to functional outcome in pa-
tients with acute ischemic stroke (AIS). The aim of the study was to assess the prognostic val-
ue of ICF in patients with occlusion of intracranial arteries of anterior circulation. Methods: 
Pre-treatment non contrast CT (NCT), CT angiography (CTA), digital subtraction angiography 
(DSA) and post-treatment MRI of patients treated by neurothrombectomy (NT) were retrospec-
tively analyzed. Effectiveness of ICF was scored on both CTA and DSA sequences. ASPECTS 
was calculated on NCT, CTA and MR-DWI sequences. 3 months mRS score was evaluated. 
Results: Of 113 patients treated by NT 95/113 (84%) had anterior circulation strokes. Data 
on collaterals were available in 74/95 (78%). Based on DSA, patients were classified as good 
(1-2; n=45) or poor (3-5; n=29) ICF. Sensibility and specificity of CTA scoring system com-
pared to that of DSA were good (87% and 77% respectively). Multivariate analysis showed any 
significant differences between G and P in baseline characteristics. Patients with G-ICF had 
higher ASPECTS on CTA (6.1±1.77 vs 3.2±2.48; p<0.0001), NECT (7.53±1.19 vs 6.3±1.97; 
p=0.0001), and MR-DWI (4.62 ±2.32 vs 1.5 ±1.29; p=0.007) and significantly smaller lesion 
volume in MR-DWI (45.599±56.012 vs 132.837±60.760; p=0.0003) as compared to P-ICF. At 
discharge, patients in the G-ICF group had higher rates of favourable outcome (i.e. mRS≤2) 
(13/45 vs 1/29; p=0.006) and lower mortality rate (2/45 vs 8/29; p=0.004) as compared to 
P-ICF. Independent predictors of 3-months favourable outcome were ASPECTS CTA (6.1 vs 
3.2; 95% CI: 0.05 - 0.26; p=0.01) and NIHSS improvement between onset and discharge (-11.4 
vs 5.8; 95% CI:-0.06 - -0.02; p=0.008). Conclusion: Patients with AIS and good collaterals 
have better chance of favourable outcome and lower mortality at discharge. Important NIHSS 
improvement at discharge and good ASPECTS on CTA are independent predictors of 3-months 
favourable outcome. 
 
 

5 Interventional neurology  
9:10 - 9:20 

Clot density in large vessel acute ischemic stroke predicts clinical outcome after endovas-
cular treatment. 
H. Steglich-Arnholm1, M. Holtmannspoetter2, D.W. Krieger3

 
Department of Neurology, Rigshospitalet, Copenhagen, DENMARK1,Department of Ra-
diology, Rigshospitalet, Copenhagen, DENMARK2, Department of Neurology, Rigshospitalet, 
Copenhagen, DENMARK3

Background: It has been suggested that clot size and composition predict response to thrombo-
lytic therapy in large vessel acute ischemic stroke (AIS). Intravascular clots can be delineated 
by investigating clot density on the non-enhanced CT (NECT). This investigational study ex-
amines the value of clot density (CD) and size determination to predict clot retrieval, reperfu-
sion and clinical outcome. 
Method: Single-center study identifying patients with clinical symptoms of AIS undergoing 
EVT. Detailed clinical, radiological and treatment related information was collected. Follow-up 
was 3 months. Clot location was determined by comparing the NECT with a CT-angiography. 
CD was measured in Hounsfield units (HU) in the available PACS system and was corrected for 
hematocrit value. Clot length was dichotomized due to unavailability to measure precise length 
in most patients. Treatment duration (TD) was defined as time from start of EVT to recanaliza-
tion. Clot age (CA) was defined as stroke onset to CTA. Recanalization was measured accord-
ing to the Thrombolysis in Cerebral Infarction (TICI) grading system. 
Results: 26 patients were identified, 18(69%) male. Mean NIHSS 15 (+/-4). TICI>2 in all pa-
tients. Mean TD  74.4min (+/-47.4 min). Mean CA 99.4min (+/- 56.4). Modified ranking scale 
(mRs) =< 2 in 16(62%) patients. CD, age and stroke severity was correlated to mRs (r=-0.39, 
P=0.049, r=0.45, P=0.003, r=0.51, P<0.001). In a multiple regression analysis with stepwise 
backwards deletion of non-significant predictors only stroke severity and CD were significant 
predictors of mRs. There were no correlation between CD and TICI, TD, CA or number of 
passes with the stent retriever to achieve recanalization. Clot length was not correlated to clini-
cal outcome. 
Conclusion: CD but not length can be easily obtained on a pre-procedural NECT. Higher CD 
predicted better clinical outcome in this cohort of well recanalized patients but was not related 
to procedural complexity or success. 
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8 Interventional neurology  
9:40 - 9:50 

Endovascular treatment versus systemic thrombolysis for acute ischemic stroke: the effect 
of time to treatment on outcome in the SYNTHESIS Expansion trial 
A. Ciccone1, A. Gatti2, M.L. Dell’Acqua3,  F. Muscia4, B. Zecca5,  M. Magoni6, M. Longoni7,  
M. Balestrino8, G. Bono9, D. Inzitari10, A. Nucera11, F. Falaschi12,  13, S. Marcheselli14, M. Pacia-
roni15 
for the SYNTHESIS Expansion Investigators
 
“Carlo Poma” Hospital, Mantova, ITALY1,“Niguarda Cà Granda” Hospital, Milan, ITALY2, 
Nuovo Ospedale Civile “S.Agostino-Estense”, Modena, ITALY3, “Valduce” Hospital, Como, 
ITALY4, University Hospital “Fondazione Ca’ Granda. IRCCS. Ospedale Maggiore Policlini-
co”, Milan, ITALY5, “Spedali Civili”, Brescia, ITALY6, Hospital “A. Manzoni”, Lecco, ITA-
LY7, “S. Martino” University Hospital, Genoa, ITALY8, “AO Circolo e Fondazione Macchi” 
University Hospital, Varese, ITALY9,University Hospital “Careggi”, Florence, ITALY10, “Ar-
cispedale S. Maria Nuova” Hospital, Reggio Emilia, ITALY11, “San Matteo” Hospital, Pavia, 
ITALY12, , , 13, “Humanitas” Hospital, Rozzano, ITALY14, Perugia University Hospital, Perugia, 
ITALY15 

Background 
Early recanalization is critical for better outcomes in acute ischemic stroke. Treatment started 
about 1 hour later in endovascular treatment (ET) group as compared to iv t-PA group in the 
SYNTHESIS Expansion trial. One hypothesis to explain the lack of superiority of ET in this 
trial is the delay to initiating it. We analyzed such hypothesis.  
Methods 
SYNTHESIS Expansion was a multicenter, randomized trial, aiming to determine whether fast 
track endovascular treatment  (i.e. intra-arterial thrombolysis with rt-PA alone, associated to, 
or substituted by mechanical clot disruption and/or retrieval), compared with standard iv rt-PA, 
increases the proportion of independent survivors at 3 months. Patients had to be randomized 
within 4:h30min from stroke onset and to be treated as soon as possible. We analyzed the effect 
of time on outcomes in the two groups of treatment. 
Results 
A total of 181 patients were assigned to receive ET and 181 iv t-PA. Patients who did not re-
ceive the assigned treatment (16 in ET and 3 in iv t-PA group) were excluded from this analy-
sis. The median time from stroke onset to start of treatment was 3h:45min in ET group (inter-
quartile range 3h:14min-4h:20min) and 2h:45min (interquartile range 2h:20min-3h:20min) in 
iv t-PA group (P<0.001). The effect of treatment on primary outcome (modified Rankin scale 
0-1 at 90 days) was assessed in the subgroups of patients treated within 3h, between 3h and 
4h:30min and after 4h:30min; the corresponding odds ratios, adjusted for the main prognostic 
variables,  were 0.79 (95% CI 0.33–1.88), 0.88 (95% CI 0.40–1.92), 0.78 (95% CI 0.03–22.10) 
(P value for interaction 0.62). 
Conclusion 
Taken the due allowance of the limits of subgroup analyses, we can not confirm the hypothesis 
that the limited efficacy of ET in SYNTHESIS Expansion trial was due to the delay in initiating 
it. 
 
 

7 Interventional neurology  
9:30 - 9:40 

Impact of onset-to-puncture time on clinical outcome in acute ischemic stroke patients 
with ICA or proximal MCA occlusion
 
Y. Miyazaki1, T. Mori2, T. Iwata3,  Y. Aoyagi4, Y. Tanno5,  S. Kasakura6, K. Yoshioka7

 
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1,Shonan Kamak-
ura General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital 
Stroke Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Kamak-
ura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5, Shonan 
Kamakura General Hospital Stroke Center, Kamakura, JAPAN6, Shonan Kamakura General 
Hospital Stroke Center, Kamakura, JAPAN7

<Background> Onset-to-reperfusion time has been reported to be associated with clinical prog-
nosis in acute ischemic stroke patients treated with endovascular reperfusion therapy (ERT). 
Onset-to-puncture time (OPT) is also an important factor and needed to be shortened. The aim 
of our retrospective study was to identify the OPT cuttoff to obtain good clinical outcome in 
acute stroke patients with ICA or proximal MCA occlusion, for whom IV thrombolysis is less 
effective . 
<Methods> Included in our retrospective study were stroke patients 1) who admitted to our 
institution within 8 hours of symptom onset from January 2006 to March 2013, 2) whose arte-
rial occlusion were identified in ICA or proximal M1 segment (residural vessel length of M1 < 
5mm) of MCA on MRA, and who underwent endovascular reperfusion therapy. We evaluated 
their clinical features, NIHSS on admission, DWI-ASPECTS score, OPT, successful recanaliza-
tion (SR) defined as TICI 2a - 3, and good clinical outcome (GCO) defined as mRS of 0 - 2 at 3 
months after treatment.
<Results> A total of 67 patients were included in our analysis. Their mean age was 78 years, 35 
patinents were female, the median NIHSS score on admisson was 19 (IQR 16 - 24), the median 
DWI-ASPECTS was 7 (5 - 9), and median OPT was 211 minutes (164 - 294). SR was achieved 
in 54% of patients. GCO was found in 19%. OPT in patients with good clinical outcome was 
significantly shorter than in the others (median 167 minutes vs 226 minutes, p<0.05). Logistic 
regression analysis demonstrated OPT was an independent variable of GCO (Odds ratio 1.87 
per 60 minutes shorter, 95% CI 1.12 - 3.94, p<0.05). The area under the ROC curve for OPT to 
achieve GCO was 0.68, and 162 minutes was identified as the best cutoff to achieve GCO, with 
sensitivity of 62% and specificity of 76%. 
<Conclusion> OPT was an independent variable of GCO in acute stroke patients with ICA or 
proximal MCA occlusion undergoing ERT. The OPT cuttoff was 162 minutes to obtain GCO in 
this setting.
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Table 1

Age < 60
(n = 1534)

Age 61-70
(n = 3299)

Age 71-80
(n = 4004)

Age > 80
(n = 1818)

Mean age 
(SD)

53.9 ± 6.3 65.8 ± 2.7 75.3 ± 2.8 84.2 ± 2.9

Female (%) 43.7 38.9 38.9 41.1
Race (%)
  White
  Black
  Hispanic
  Others
  Missing

63.6
3.5
2.6
3.1
27.1

65.3
2.7
3.1
3.4
25.5

67.3
3.1
2.6
3.1
23.8

67.8
2.3
1.9
3.6
24.4

Insurance (%) 
  Medicaid
  Medicare
  Private
  Others

22.3
12.2
55.7
9.8

64.5
2.8
29.1
3.6

89.2
0.5
8.5
1.9

92.8
0.1
6.2
0.9

Risk factors 
(%)
  Hypertensi-
on
  Diabetes
  CAD
  PAD
  CLD
  CHF
  Any of above

66.9
31.1
47.8
24.1
13.7
7.5
83.2

73.9
32.9
56.3
24.9
19.9
9.4
91.1

75.1
29.8
58.2
22.9
18.6
12.0
92.1

73.4
24.0
57.7
19.7
13.6
12.2
90.9

9 Interventional neurology  
9:50 - 10:00 

Outcomes of Elective Carotid Stenting in the Octogenarians 
A. Alawi1, R. Edgell2, E. Feen3,  M. Ismail4, A. Alshekhlee5

 
Saint Louis University, Saint Louis Missouri, USA1,Saint Louis University, Saint Louis Mis-
souri, USA2, Saint Louis University, Saint Louis Missouri, USA3, AMSUL University, Saint 
Louis Missouri, USA4, Saint Louis University and SSM Neurosciences Institue, Saint Louis 
Missouri, USA5

Background: In 2005, the Center for Medicare Services (CMS) approved reimbursement for ca-
rotid artery stenting (CAS) for high-risk carotid stenosis.  We aim to assess trends of CAS out-
comes associated with age.  
Methods:  A cohort of patients with CAS is identified from the National Inpatient Sample da-
tabase using the procedure codes (00.63) for the years 2001 through 2009.  We only includ-
ed elective admissions for CAS.  Missing observations on the death status are eliminated.  
Age was stratified as follows: < 60, 61-70, 71-80, and > 80.  Trend analysis for the following 
periprocedural outcomes: post-procedure stroke, myocardial infarction ‘MI’, and death; was 
performed across different age strata.  The Cochrane-Armitage test was used for trend analysis.  
Results: Over 9 years, 10,655 CAS procedures were performed; 1818 (17.1%) were performed 
in the octogenarians.  Race and gender distribution was similar across the age strata; men and 
Whites were predominant.  The majority of the octogenarians were covered by the Medicare 
insurance plan.  In addition to age, co-morbid high risk factors were documented in 91% of the 
octogenarians compared to 83.2% of those < 60.  The overall periprocedural outcome of stroke, 
MI and death across all ages is 2.37%, (stroke 1.6%, MI 0.66% and death 0.37%).  Unfavor-
able periprocedural outcomes in different age strata are as follows: < 60 (1.1%), 61-70 (1.9%), 
71-80 (3%), and > 80 (2.75%); trend P value < 0.0001.  The risk of stroke is as follows: < 60 
(0.72%), 61-70 (1.3%), 71-80 (2.0%), and > 80 (1.9%, P value < 0.0003; and MI < 60 (0.33%), 
61-70 (0.52%), 71-80 (0.85%), and > 80 (0.77%, P value < 0.03).  Mortality remained between 
0.27 and 0.44 in different age strata; P = 0.54. 
Conclusion:  In this study, unfavorable periprocedural risks of stroke and MI is lower than what 
was reported in the CREST trial.  A slight increase in these risks is noted with age, though ap-
peared to plateau after age 70. 



Nice, France  2014

25

Predicting outcome after stroke  
Chairs: V. Hoemberg, Germany and A. Leef, UK

Predicting aphasia recovery after stroke: lesion morphology matters but age does not
A. Leff, UK

Early prediction of motor function after stroke
G. Kwakkel, The Netherlands

Predicting motor and functional outcome and quality of life: further results from the 
multi-centre CERISE study
G. Verheyden, Belgium

Early predictors of neuropsychological sequelae after stroke 
S.Filipovic, Serbia 

Table 2. Outcome stratified by age

Outcome Age < 
60

(n = 
1534)

Age 61-
70

(n = 
3299)

Age 71-
80

(n = 
4004)

Age > 80
(n = 

1818)

Trend P 
value

Primary composite 
(%) 
  (stroke, MI, and de-
ath)

17 (1.1) 65 (1.9) 120 (3.0) 50 (2.75) <0.0001

  Stroke 11 (0.72) 43 (1.3) 81 (2.02) 35 (1.93) 0.0003
  MI <10 

(0.33)
17 (0.52) 34 (0.85) 14 (0.77) 0.03

  Death <10 
(0.33)

<10 
(0.27)

17 (0.42) <10 
(0.44)

0.54

Secondary outco-
mes (%)
  ICH <10 

(0.52)
<10 

(0.15)
10 (0.25) <10 

(0.25)
0.07

  PEG placement <10 
(0.33)

<10 
(0.06)

<10 
(0.22)

<10 
(0.33)

0.68

  Tracheostomy <10 
(0.20)

<10 
(0.03)

<10 
(0.07)

<10 
(0.06)

0.10

  Discharge 
Home

Rehab

SNF

1481 
(96.5)
<10 

(0.52)
40 (2.6)

3209 
(97.3)

14 (0.42)
67 (2.03)

3824 
(95.5)

12 (0.30)
151 (3.8)

1690 
(92.9)

11 (0.6)
109 (6.0)

-

8:30 - 10:00 Room Calliope
Interdisciplinary Sessions for Nurses/AHP‘s and Physicians
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2 Meta-analysis and reviews  
8:40 - 8:50 

Effectiveness of multimodal lifestyle secondary prevention interventions following stroke 
and transient ischemic attack: results of a systematic review and meta-analysis 
M. Lawrence1, J. Pringle2, S. Kerr3, J. Booth4

 
Glasgow Caledonian University, Glasgow, UNITED KINGDOM1,Glasgow Caledonian Uni-
versity, Glasgow, UNITED KINGDOM2, Glasgow Caledonian University, Glasgow, UNITED 
KINGDOM3, Glasgow Caledonian University, Glasgow, UNITED KINGDOM4

Background: Many risk factors for stroke and recurrent stroke are related to lifestyle and there-
fore are amenable to change. Implementation of effective secondary prevention interventions is 
essential following transient ischemic attack (TIA) and stroke but little is known regarding ef-
fectiveness of multimodal lifestyle secondary prevention interventions. 
Methods: We conducted a systematic review and meta-analysis of randomized controlled trials 
(RCTs), using Cochrane Collaboration methods. A comprehensive search, combining subject 
headings and key words associated with stroke and secondary prevention, was conducted across 
14 major databases. The search was developed in Medline and adapted for use in other databas-
es. We included RCTs reporting multimodal interventions intended to help reduce recurrence 
of stroke. Primary outcomes were physiological and lifestyle behaviour factors. Two reviewers 
independently assessed studies for eligibility, extracted data and assessed study quality (risk of 
bias). Random effects meta-analyses were performed. 
Results: 13 papers reported 12 RCTs (1640 participants). Statistically significant benefits of 
intervention were found for diastolic blood pressure (-1.84mmHg, 95% confidence interval 
(CI), -3.54 to -0.14, P=0.03) and systolic blood pressure (-3.36 mmHg, 95% CI, -6.43 to -0.29, 
P=0.03). There was no significant effect of intervention on total cholesterol. In terms of life-
style behaviour, there was no significant difference post-intervention in odds of an individual 
being a current smoker in intervention group compared to control, and there was no significant 
difference in the odds of an individual complying with medication. 
Conclusion: Although there is evidence of the therapeutic benefit of multimodal secondary 
prevention interventions it is limited in scope and therefore inconclusive. Further large-scale 
studies are required to unpick the elements that determine clinical effectiveness and to evaluate 
cost-effectiveness. 
 
 

8:30-10:00   Oral Session   Room Euterpe 
Oral Session  Meta-analysis and reviews 
Chairs: J. Stam, The Netherlands and C. Sudlow, UK
1 Meta-analysis and reviews  
8:30 - 8:40 

Effects of endothelin receptor antagonists on clinically relevant outcome measures after 
experimental  subarachnoid hemorrhage: a systematic review and meta-analysis 
K.G. Laban1, M.D.I. Vergouwen2, R.M. Dijkhuizen3,  E.S. Sena4, M.R. Macleod5,  G.J.E. Rin-
kel6, H.B. van der Worp7

 
Department of Neurology and Neurosurgery, Brain Center Rudolf Magnus, University 
Medical Center Utrecht, Utrecht, THE NETHERLANDS1,Department of Neurology and 
Neurosurgery, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, THE 
NETHERLANDS2, Biomedical MR Imaging and Spectroscopy Group, Image Sciences Insti-
tute, University Medical Center Utrecht, Utrecht, THE NETHERLANDS3, Department of Clin-
ical Neurosciences, University of Edinburgh, Edinburgh, UNITED KINGDOM4, Department of 
Clinical Neurosciences, University of Edinburgh, Edinburgh, UNITED KINGDOM5, Depart-
ment of Neurology and Neurosurgery, Brain Center Rudolf Magnus, University Medical Center 
Utrecht, Utrecht, THE NETHERLANDS6, Department of Neurology and Neurosurgery, Brain 
Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, THE NETHERLANDS7

Background and purpose: Endothelin receptor antagonists (ETRAs) reduced vasospasm but 
did not improve functional outcome in clinical trials of aneurysmal subarachnoid hemorrhage 
(SAH). To investigate whether the lack of clinical benefit could have been foreseen, we system-
atically reviewed the literature on ETRA treatment in animal studies modelling SAH. We fol-
lowed a similar strategy for nimodipine, the only medical treatment for SAH of proven benefit.  
Methods: We performed a systematic review by searching PubMed, EMBASE and ISI Web of 
Knowledge for controlled animal studies of ETRA or nimodipine for the treatment of SAH. We 
used weighted mean difference random effects meta-analysis to calculate summary estimates of 
neurobehavioral outcomes and mortality as clinically relevant primary outcome measures and 
cerebral vasospasm, cerebral blood flow, and microthrombosis as surrogate, secondary outcome 
measures.  
Results: 27 ETRA studies (63 comparisons, 664 animals) and 27 nimodipine studies (62 com-
parisons, 469 animals) were eligible for analysis. Clinically relevant outcomes were reported 
for just 13 (21%) of the ETRA comparisons and 17 (27%) of the nimodipine comparisons. Nei-
ther ETRAs (pooled OR 0.65, 95% CI 0.34-1.24) nor nimodipine (pooled OR 1.10, 95% CI 
0.43-2.83) reduced mortality. The neurobehavioral score was not reported in any ETRA study 
but was improved by 41.4% (95% CI, 23.1-59.8%) in animals treated with nimodipine. Both 
ETRAs and nimodipine reduced cerebral vasospasm and improved cerebral blood flow. 
Conclusion: The decision to start clinical trials of ETRAs in patients with SAH was not sup-
ported by a positive effect on clinically relevant outcome measures in animal studies. New 
treatment strategies for SAH should have a beneficial effect on clinically relevant outcomes in 
animal models before clinical trials are started.
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4 Meta-analysis and reviews  
9:00 - 9:10 

Patient and Caregiver Health Literacy in Stroke: A Systematic Review 
Withdrawn! 

3 Meta-analysis and reviews  
8:50 - 9:00 

A Severity-Adjusted Systematic Analysis Demonstrates a 3 hour Ceiling to Improve upon 
IV rt-PA 
P. Mandava1, A.K. Sarma2, S.D. Shah3,  T.A. Kent4 
Michael E. DeBakey VA Medical Center and Baylor College of Medicine, Houston, USA1,-
Baylor College of Medicine, Houston, USA2, Baylor College of Medicine, Houston, USA3, Mi-
chael E. DeBakey VA Medical Center and Baylor College of Medicine, Houston, USA4

Background: Intravenous thrombolysis (IVT) with tPA remains the only proven effective ther-
apy for acute ischemic stroke. While smaller series suggested better outcomes for endovascular 
approaches and adjunctive therapies alone or in addition to IVT, larger randomized clinical tri-
als (RCTs) were mostly negative. Because baseline imbalances affect all but the largest trials, 
imbalances could explain the different results between small and large trials. We developed an-
alytical techniques to accommodate imbalances and applied them here to assess trials intended 
to improve upon IVT with tPA. 
Methods: We employed our previously published method (Stroke ‘09) to develop a pooled out-
come model based on 19 RCTS representing 2748 subjects that had been treated with IV tPA 
alone. A non-linear fit was employed to assess outcome compared to baseline NIHSS and age, 
with the novel feature of multi-dimensional statistical intervals to assess each study’s outcomes 
at its own baseline characteristics to the model. We analyzed early and late phase IVT add-on 
and extended window endovascular/thrombectomy trials. 
Results: The figures illustrate the resulting models comparing outcome to baseline NIHSS and 
age. The outcome model is the middle surface surrounded by +/- .05 surfaces (r2=.85, mRS 
0-2: Fig 1; r2=.55, mortality: Fig 2). Five studies: cerebrolysin+tPA, ultrasound+systemic bub-
bles+tPA (TUCSON), ultrasound+tPA (CLOTBUST), intra-arterial tPA (SYNTHESIS:3 hr), 
and CT Perfusion-guided tenecteplase were above the upper p<.05 surface suggesting improve-
ment over tPA alone. Only ATLANTIS (5 hour tPA) was above the p<.05 upper mortality sur-
face suggesting increased mortality.  
Interpretation: The time window for treatments identified as superior to tPA alone was mostly 
at 3 hours except for CT Perfusion-guided tenecteplase which had an average treatment time 
of 3.1 hours. Three hours still appears to be a ceiling, just as in the cardiac literature, for being 
able to improve upon IV tPA. 
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ICH. Multiple CMBs predict future ICH recurrence, but CMBs number associated with in-
creased recurrent ICH risk differs according to the presumed underlying microangiopathy. MRI 
is useful in defining prognosis in ICH subtypes, with implications for clinical practice and ICH 
prevention trials.

5 Meta-analysis and reviews  
9:10 - 9:20 

Cerebral microbleeds, MRI-defined microangiopathy subtype and recurrent spontaneous 
intracerebral haemorrhage risk: systematic review and meta-analysis 
A. Charidimou1, T. Imaizumi2, A. Biffi3, D.W. Kang4, A. Peeters5,  J-C. Baron6, M. Hernan-
dez7,  J. Montaner8, J.S. Kim9, H. Naka10, E.E. Smith11, Y. Vandermeeren12, A. Viswanathan13, 
M.S. Greenberg14, D.J. Werring15 
Also on behalf of our collaborators: M. Burnell Y. Yakushiji P. Laloux H.R. Jäger 

Stroke Research Group, UCL Institute of Neurology and The National Hospital for Neu-
rology and Neurosurgery, Queen Square, London, UNITED KINGDOM1,Department of 
Neurosurgery, Kushiro City General Hospital, Hokkaido, JAPAN2, Hemorrhagic Stroke Re-
search Program, Massachusetts General Hospital Stroke Research Center, Harvard Medical 
School, 175 Cambridge Street, Suite 300, Boston, USA3, Departments of Neurology, Asian 
Medical Center,Center, University of Ulsan College of Medicine, Seoul, SOUTH KOREA4, 
Department of Neurology, Cliniques Universitaires UCL Saint Luc, Avenue Hippocrate, Brus-
sels, BELGIUM5, Department of Clinical Neurosciences, University of Cambridge, Adden-
brooke’s Hospital, Cambridge, UNITED KINGDOM6, Neurovascular Research Laboratory and 
Neurovascular Unit, Neurology and Medicine Departments, Universitat Autònoma de Barcelo-
na, Barcelona, SPAIN7, Neurovascular Research Laboratory and Neurovascular Unit, Neurolo-
gy and Medicine Departments, Universitat Autònoma de Barcelona, Barcelona, SPAIN8, Dept. 
of Neurology, Asan Medical Center, University of Ulsan, College of Medicine, Song Pa, Seoul, 
SOUTH KOREA9, 
Departments of Neurology, Suiseikai Kajikawa Hospital, Hiroshima University, Graduate 
School of Biomedical Sciences, Hiroshima, JAPAN10, Calgary Stroke Program, Department of 
Clinical Neurosciences, University of Calgary, Calgary, CANADA11, Department of Neurol-
ogy, CHU Mont-Godinne, Université Catholique de Louvain, Avenue Dr G. Therasse, Yvoir, 
Brussels, BELGIUM12, Hemorrhagic Stroke Research Program, Massachusetts General Hos-
pital Stroke Research Center, Harvard Medical School, 175 Cambridge Street, Suite 300, Bos-
ton, USA13, Hemorrhagic Stroke Research Program, Massachusetts General Hospital Stroke 
Research Center, Harvard Medical School, 175 Cambridge Street, Suite 300, Boston, USA14, 
Stroke Research Group, Department of Brain Repair and Rehabilitation, UCL Institute of Neu-
rology and The National Hospital for Neurology and Neurosurg, London, UNITED KING-
DOM15 

Background: We evaluated cerebral microbleeds (CMBs) and recurrent intracerebral haemor-
rhage (ICH) and ischaemic stroke risk in spontaneous ICH survivors, stratified by the presumed 
underlying microangiopathy–i.e. cerebral amyloid angiopathy (CAA) vs. non-CAA related 
ICH-defined by MRI findings according to the Boston CAA criteria. 
Methods: Meta-analysis of prospective cohorts with recent spontaneous ICH and gradient-echo 
T2*-weighted MRI. We pooled odds ratios of recurrent ICH and ischaemic stroke across CMBs 
groups (i.e. 1, 2-4, 5-10 and >10 CMBs), using a random effects model. 
Results: We pooled data from 8 published hospital-based studies including 981 patients: 3 
CAA-related (n=248) and 6 non-CAA related ICH cohorts (n=733) (one study included both 
CAA and non-CAA cases). The annual recurrent ICH risk of was higher in CAA-related ICH 
compared with non-CAA related ICH patients (9.96%; 95%CI: 5.08-14.84 vs. 1.31%; 95%CI: 
0.51-2.11 respectively, p=0.012). In non-CAA related ICH cohorts, only patients with >10 
CMBs had an increased risk of recurrent ICH (OR: 5.63; 95%CI: 1.79-17.72; p=0.003), espe-
cially with mixed deep and lobar CMBs (OR: 4.01; 95%CI: 1.47-10.94; p=0.007). By contrast, 
in CAA-related ICH cohorts all categories of multiple CMBs predicted increased recurrent ICH 
risk: the OR was 3.32 (95%CI: 1.41-7.81; p=0.006), 4.43 (95%CI: 1.76-11.14; p=0.002) and 
3.03 (95%CI: 1.19-7.74; p=0.02) for 2-4, 5-10 and >10 CMBs respectively. A single CMB did 
not predict future ICH risk in any of the cohorts. CMBs were not associated with ischaemic 
stroke risk in any of the cohorts. 
Conclusions: MRI-defined CAA-ICH has a higher recurrent ICH risk than non-CAA related 
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7 Meta-analysis and reviews  
9:30 - 9:40 

HDL-C , triglycerides and common carotid Intima Media Thickness : An individual data 
meta-analysis of 21000 patients 
P.-J. Touboul1, J. Labreuche2, E. Bruckert3,  H. Schargrodsky4, P. Prati5,  A. Tosetto6, R. Her-
nandez Hernandez7,  K.S. Woo8, H. Silva9, E. Vicaut10, P. Amarenco11 
On behalf of CARMELA , PARC , PARC-AALA , PI2 , VITA and REMEMBER Investigators 

INSERM U698 Paris France-Department of Neurology and Stroke Center, Paris, 
FRANCE1,INSERM U698 Paris France-Department of Neurology and Stroke Center, Paris, 
FRANCE2, Department of Endocrinology, Pitié Salpêtrière university Hospital , Pierre et Marie 
Curie University, Paris, FRANCE3, Department of Cardiology Buenos Aires Italian Hospital 
, Argentina., Buenos Aires, ARGENTINA4, Department of Neurology, Gervasutta  Hospital 
ASS4, Udine, ITALY5, Department of Hematology S Bortolo Hospital, Vicenza, ITALY6, Hy-
pertension and cardio vascular risk factors Clinic School of Medicine, Barquisimeto, VENE-
ZUELA7, School of Science , Chinese University of Hong Kong, Hong Kong, CHINA8, inter 
American Foundation for Clinical research, New York, USA9, Department of Biostatistics Fer-
nand Widal Hospital, Paris, FRANCE10, INSERM U698 Paris France-Department of Neurolo-
gy and Stroke Center, Paris, FRANCE11

Background : Low-density lipoprotein cholesterol (LDL-C), and high-density lipoprotein cho-
lesterol (HDL-C), but not triglyceride levels, are markers of future cardiovascular events. Com-
mon carotid artery (CCA) intima-media thickness (IMT) is associated to an increased incidence 
of stroke and myocardial infarction.However there is a lack of information on the association 
between HDL-C and/or triglycerides plasma levels and carotid intima media thickness.  
Methods: From a systematic collection of all database , we included six large observational 
studies that comply with the following conditions : used the same harmonized, B-mode ultra-
sound protocol, the same  IMTmeasurement by automatic edge detection on CCA in a plaque-
free region, following the Mannheim consensus, and certification of all monographers . Using 
the best view of the CCA, the sonographer had to confirm their acquisition with a quality index 
was >/= 0.5 on a measurement performed on 10 mm length. We used individual data meta-anal-
ysis to estimate the cross-sectional associations of lipids with CCA-IMT. 
Results: Overall, 21,587 patients with complete information on lipids and CCA-IMT were 
available. Age- and sex-adjusted CCA-IMT differed by -7.8 µm(95% CI -9.1 to -6.5 µm, P < 
0.001) per 1 SD higher HDL-C level.After further adjustment for other atherosclerosis risk fac-
tors, the relationshipwas attenuated, but remained significant (regression coefficient, -3.7 µm; 
P < 0.001). This was found regardless of LDL-C levels (P for heterogeneity . 0.70). After ad-
justment for age and sex, triglycerides were positively associated with CCAIMT,overall and in 
each LDL-C subgroup, but not after further adjustments for other risk factors. 
Conclusion :Relationships between HDL-C and triglyceride levels and CCA-IMT were consis-
tent with that previously observed with clinical events by the Emergency Risk Collaboration 
group, including at low LDL-C levels. These results reinforces the need to verify whether rais-
ing HDL-C levels decreases not only CCA-IMT but also future clinical events. 
 
 

6 Meta-analysis and reviews  
9:20 - 9:30 

Endovascular interventions for acute ischaemic stroke: A systematic review 
J.H. Kristensen1, C.K. Hansen2, A. Christensen3,  C. Gluud4, H. Christensen5

 
Department of Neurology, Bispebjerg Hospital, Copenhagen University Hospital, Copen-
hagen, DENMARK1,Department of Neurology, Bispebjerg Hospital, Copenhagen University 
Hospital, Copenhagen, DENMARK2, Department of Radiology, Bispebjerg Hospital, Copen-
hagen University Hospital, Copenhagen, DENMARK3, The Copenhagen Trial Unit, Centre for 
Clinical Intervention Research, Department 7812, Rigshospitalet, Copenhagen University Hos-
pital, Copenhagen, DENMARK4, Department of Neurology, Bispebjerg Hospital, Copenhagen 
University Hospital, Copenhagen, DENMARK5

Background: Intravenous thrombolysis is the recommended treatment for acute ischaemic 
stroke. Not all patients benefit from it and others may have contraindications. Therefore, new 
treatments must be identified. We examined the effects of endovascular devices used as a sole 
intervention or after thrombolysis.  
Methods: We performed a systematic review in accordance with The Cochrane Collaboration 
recommendations and included trial sequential analysis (TSA; www.ctu.dk/tsa). All randomised 
trials, evaluating endovascular interventions versus no intervention, sham, or thrombolysis for 
acute ischaemic stroke were included. We also included other study designs for assessment of 
harms. Medline, Embase, CENTRAL, World Health Library, ICTRP, Clinicaltrials.gov, and 3 
minor registries were searched until December 2013. Two review authors individually applied 
the inclusion criteria, extracted data, and assessed the risks of bias.  
Results: 6 trials were identified and 4 provided data. 1 trial compared endovascular interven-
tions (n=64) versus no intervention (n=54). After 90 days, no differences were found on mod-
ified Rankin Scale (mRS) score 0-2 (risk ratio (RR) 0.92, 95% CI 0.44-1.92, P= 0.82) or on 
all-cause mortality (RR 0.78, 95% CI 0.39-1.56, P=0.48). 3 trials compared endovascular inter-
ventions (n=643) versus intravenous thrombolysis (n=436). After 90 days, no differences were 
found on mRS score 0-2 (RR 1.02, 95% CI 0.88-1.19, P= 0.76) or on all-cause mortality (RR 
1.07, 95% CI 0.75-1.50, P=0.72). TSA demonstrated paucity of data in all comparisons and the 
areas of futility were not reached in any of the analyses. Results on harms will be presented. 
Conclusions: We did not find beneficial effects of endovascular interventions. More randomised 
clinical trials are needed due to paucity of data and as newer generation devices are developed. 
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9 Meta-analysis and reviews  
9:50 - 10:00 

Treatment of cerebral cavernous malformations: a systematic review and meta-regression 
analysis 
M.H.F. Poorthuis1, C.J.M. Klijn2, A. Algra3,  G.J.E. Rinkel4, R. Al-Shahi Salman5 
 
Department of Neurology and Neurosurgery, Brain Center Rudolf Magnus, University 
Medical Center Utrecht, Utrecht, THE NETHERLANDS1,Department of Neurology and 
Neurosurgery, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, THE 
NETHERLANDS2, Julius Center for Health Sciences and Primary Care, University Medical 
Center Utrecht, Utrecht, THE NETHERLANDS3, Department of Neurology and Neurosurgery, 
Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, THE NETHER-
LANDS4, Division of Clinical Neurosciences, Centre for Clinical Brain Sciences, University of 
Edinburgh, Edinburgh, UNITED KINGDOM5 

Background – The reported effects of treating cerebral cavernous malformations (CCMs) by 
neurosurgical excision or stereotactic radiosurgery are imprecise and vary between studies. 
Methods – We searched Ovid Medline, EMBASE and The Cochrane Library for peer-reviewed 
publications of cohort studies describing outcomes of treating 20 or more patients with CCM 
with at least 80% completeness of follow-up. Two reviewers extracted data to quantify the in-
cidence of a composite outcome (death, non-fatal intracranial haemorrhage, or new/worse per-
sistent focal neurological deficit) after CCM treatment. We explored associations between sum-
mary measures of study characteristics and outcome using Poisson meta-regression analyses. 
Results – We included 63 cohorts, involving 3,424 patients. The incidence of the composite 
outcome was 6.6 (95% confidence interval [CI] 5.7-7.5) per 100 person-years after neurosurgi-
cal excision (median follow-up 3.3 years) and 5.4 (95% CI 4.5-6.4) after stereotactic radiosur-
gery (median follow-up 4.1 years). After neurosurgical excision the incidence of the composite 
outcome increased with every percent point increase in patients with brainstem CCM (risk ratio 
[RR] 1.03, 95%CI 1.01-1.05), and decreased with each more recent study mid-year (RR 0.91, 
95% CI 0.85-0.98) and each percent point increase in patients presenting with haemorrhage 
(RR 0.98, 95% CI 0.96-1.00). We did not find significant associations in studies of stereotactic 
radiosurgery. 
Conclusion – The reported risks of CCM treatment (and the lower risks of neurosurgical exci-
sion over time, from recently bled CCMs, and for CCM outside the brainstem) compare favour-
ably with the risks of recurrent haemorrhage from CCM. Long-term effects, especially import-
ant for stereotactic radiosurgery, are unknown. 
 
 

8 Meta-analysis and reviews  
9:40 - 9:50 

Physical treatment is effective in the promotion of functional recovery after stroke: results 
of a Cochrane systematic review 
A. Pollock1, G. Baer2, P. Campbell3,  P.L. Choo4, P. Langhorne5,  J. Morris6, V. Pomeroy7,  A. 
Forster8 
 
Glasgow Caledonian University, Glasgow, UNITED KINGDOM1,Queen Margaret Univer-
sity, Edinburgh, UNITED KINGDOM2, Glasgow Caledonian University, Glasgow, UNITED 
KINGDOM3, Glasgow Caledonian University, Glasgow, UNITED KINGDOM4, University of 
Glasgow, Glasgow, UNITED KINGDOM5, University of Dundee, Dundee, UNITED KING-
DOM6, University of East Anglia, Norwich, UNITED KINGDOM7, University of Leeds, 
Leeds, UNITED KINGDOM8

Introduction  
Physical treatment interventions are used to promote functional recovery after stroke. We aimed 
to determine effectiveness of physical treatment interventions in the recovery of function and 
mobility.   
Methods 
We searched Cochrane Stroke Group Trials Register, CENTRAL, AMED, MEDLINE, EM-
BASE and CINAHL (to December 2012); hand-searched reference lists and contacted experts.  
We included randomised controlled trials (RCTs) of physical treatment interventions in adult 
stroke survivors.  Interventions comprised a range of philosophically different approaches to 
promote recovery of function or mobility. RCTs of single specific treatments were excluded.   
Outcomes analysed were independence in activities of daily living (ADL), motor function, bal-
ance, gait and length of stay.  Two reviewers independently applied selection criteria, assessed 
risk of bias and extracted data.  We calculated standardised mean differences (SMD) using a 
random effects model. 
Results  
We identified 96 RCTs (n=10401); 55 compared intervention with no treatment. Physical treat-
ment interventions were beneficial, as compared to no treatment, to functional recovery after 
stroke (27 RCTs, 3423 participants; SMD 0.78, 95%CI 0.58 to 0.97, for ADL), and that this 
effect persisted beyond the length of the intervention period (9 RCTs; 540 participants; SMD 
0.58, 95%CI 0.11 to 1.04). Subgroup analysis demonstrated a significant difference based on 
dose of intervention (p<0.0001 for ADL), indicating that a dose of 30-60 minutes/day, delivered 
5-7 days/week is effective.  
Conclusions 
Evidence of effectiveness of physical treatment has been established, although conclusions are 
limited by heterogeneous trials with poor reporting. Evidence principally arose from China, but 
interventions incorporated treatment components that are used, and have relevance, internation-
ally. The evidence relating to dose of physical therapy is limited by substantial heterogeneity 
and does not support robust conclusions. 
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10:15-11:10  Auditorium Apollon 
Opening/ Wepfer Award/Lecture

11:10 - 12:30   Oral Session   Auditorium  Apollon 
Large clinical trials 1
Chairs: M. Fisher, USA and G. Hankey, Australia
1 Large clinical trials (RCTs) 1 
11:10 - 11:20 

Baseline characteristics and One-year outcome in 4789 patients included in the TIAregis-
try.org 
P. AMARENCO1, P.C. LAVALLÉE2, J. Labreuche3,  G.W. Albers4, N. Bornstein5,  L.R. Ca-
plan6, G.A. Donnan7,  J. Ferro8, M.G. Hennerici9, C. Molina10, P.M. Rothwell11, P.G. Steg12, S. 
Uchiyama13, .K.S.L. WONG14 
TIAregisty.org Investigators 

Paris-Diderot Sorbonne University-Bichat Stroke Center, Paris, FRANCE1,Paris-Did-
erot Sorbonne University-Bichat Stroke Center, Paris, FRANCE2, Bichat Stroke Center, Paris, 
FRANCE3, Stanford Stroke Center, Palo Alto, USA4, Sackler Faculty of Medicine, Tel-Aviv 
University, Tel-Aviv, ISRAEL5, Harvard University-Beth Israel Hospital, Boston, USA6, Flo-
rey Institute of Neuroscience and Mental Health, University of Melbourne, Melbourne, AUS-
TRALIA7, Hospital Santa Maria, Lisbon, PORTUGAL8, University of Heidelberg, Mannheim, 
GERMANY9, 
Val d’Ebron University, Barcelona, SPAIN10, Oxford University, Oxford, UNITED KING-
DOM11, Paris-Diderot University-Cardiology Departement Bichat hospital, Paris, FRANCE12, 
Tokyo Women University, Tokyo, JAPAN13, Chinese University of Hong Kong-Prince of Wales 
Hospital, Hong Kong, HONG-KONG14 

Background and Purpose- 3-month vascular risk in TIA patients, and scoring system have 
been reported based on cohorts accrued before implementation of modern stroke prevention 
strategies. The TIAregistry.org was designed to evaluate the short and long-term outcome in 
patients with TIA or minor ischemic stroke, and to refine risk evaluation/stratification in the 
context of modern stroke prevention and new diagnostic tools. Methods- Patients >18 year-old 
were eligible for enrolment if they had a TIA or minor stroke (Rankin 0-1) occurred within 7 
days of symptom onset, defined as focal retinal or brain ischemia. Sites were selected based on 
the existence of a dedicated care for patients with TIA (e.g., in emergency department, stroke 
unit, day-hospitalization and outpatient clinic), by stroke specialists. Primary endpoint was a 
composite of cardiovascular death, non-fatal stroke and non-fatal acute coronary syndrome. 
Results- Between June 2009 and December 2011, a total of 4789 patients were enrolled at 61 
sites in 21 countries, across Europe (n=3523), South America, Middle East and Asia (n=1139). 
Of 4581 patients included in the analysis, 87.6% seek medical attention within 24 hours after 
symptom onset, and 90.0% of them (n=3591) were examined by stroke specialist within 24 
hours. 96.4% of patients had ≥1 brain imaging performed at time of first assessment and before 
any stroke recurrence (DWI, n=2680), 87.9% had ≥1 extracranial and 79.9% had ≥1 intracrani-
al arterial imaging (angiography, n=1605 and 2387 respectively), 90.6% had electrocardiogram 
(holter, n=1542), 58.7% had cardiac echography (TEE, n=1173). Overall 33.2% of patients 
had an acute infarct, 23.2% had ≥ 1 extra-or intracranial stenosis ≥50% or occlusion, 10.4% 
had atrial fibrillation or flutter. At 1-year, a total of 257 patients had at least 1 primary outcome 
(event rate of 6.1% [95%CI, 5.4% to 6.9%]). Conclusions- Final results and risk stratification 
will be reported according to baseline characteristics. 
 
 

2 Large clinical trials (RCTs) 1 
11:20 - 11:30 

Early intensive BP lowering treatment reduces perihaematomal oedema in intracerebral 
haemorrhage: pooled analysis of INTERACT studies 
C.S. Anderson1, G. Wu2, H. Arima3,  J. Yang4, E. Heeley5,  C. Delcourt6, X. Wang7,  C. Stapf8, 
M. Parsons9, P. Lavados10, T Robinson11, Y. Huang12, J. Wang13, J. Chalmers14 
The INTERACT2 Investigators 

The George Institute for Global Health, Royal Prince Alfred Hospital and University of 
Sydney, Sydey, AUSTRALIA1,, Hebei, CHINA2, he George Institute for Global Health, Royal 
Prince Alfred Hospital and University of Sydney, Sydney, AUSTRALIA3, Nanjing First Hos-
pital an Najing Medical University, Nanjing, CHINA4, he George Institute for Global Health, 
Royal Prince Alfred Hospital and University of Sydney, Sydney, AUSTRALIA5, he George 
Institute for Global Health, Royal Prince Alfred Hospital and University of Sydney, Sydney, 
AUSTRALIA6, he George Institute for Global Health, Royal Prince Alfred Hospital and Uni-
versity of Sydney, Sydney, AUSTRALIA7, Lariboisiere Hospital, Paris, FRANCE8, John Hunt-
er Hospital, Newcastle, AUSTRALIA9, 
Clinica Alemana, Santiago, CHILE10, University of Leicester, Leicester, UNITED KING-
DOM11, Peking University First Hospital, Beijing, CHINA12, Shanghai Institute of Hyperten-
sion, Shanghai, CHINA13, he George Institute for Global Health, Royal Prince Alfred Hospital 
and University of Sydney, Sydney, AUSTRALIA14 

Background: As uncertainty exists over a treatment for cerebral oedema in intracerebral hae-
morrhage (ICH), we assessed the effects of early intensive blood pressure (BP) lowering on 
perihaematomal oedema in a representative subset of participants of the INTERACT (1 and 
2) studies. Methods: Pooled analyses of the INTERACT CT substudies - international, pro-
spective, open, blinded endpoint, randomised controlled trials of patients with ICH (<6 hr) 
and elevated systolic BP (SBP) randomly assigned to intensive (target SBP <140 mmHg) or 
guideline-based (SBP <180 mmHg) BP management. Substudy participants (n=1310; 346 IN-
TERACT1, 964 INTERACT2) had blinded central analysis of digital images from standardised 
baseline and 24 hr CTs. Outcome of absolute volume increase in perihaematomal oedema at 24 
hrs was assessed in logistic regression models. Results: A total of 1156 (88%) patients (591 in 
intensive and 565 in guideline groups) had 2 CTs (baseline and 24 hr) available for analyses. 
During 1–24 hr, mean SBP was 143 and 156 mmHg in intensive and guideline groups, respec-
tively (∆13 mmHg, 95%CI 12–15 mmHg; p<0.0001). Absolute growth in perihaematomal oe-
dema was 4.77 mL (95%CI 3.91-5.63) in the intensive group and 5.65 mL (95%CI 4.81-6.48) 
in the guideline group (∆0.88 mL, 95%CI 0.03–1.71 mL; p=0.04), after adjusting for baseline 
haematoma location and volume, and time from ICH onset to first CT. The effect was reduced 
when either absolute growth or volume of haematoma at 24 hrs were included in the model. 
Conclusion: Early intensive BP lowering treatment attenuates perihaematomal oedema in acute 
ICH, in part due to reduced haematoma growth. These data provide a mechanism underlying 
the observed beneficial effects on clinical outcomes. 
 
 



23. European Stroke Conference

32 Scientific Programme

4 Large clinical trials (RCTs) 1 
11:40 - 11:50 

Continue or stop pre-stroke antihypertensive therapy in acute stroke: Main results from 
the Efficacy of Nitric Oxide in Stroke (ENOS) Trial 
P.M.W. Bath1, L. Woodhouse2, S. Utton3, N. Sprigg4

 
University of Nottingham, Stroke Trials Unit, Division of Clinical Neuroscience, Not-
tingham, UNITED KINGDOM1,University of Nottingham, Stroke Trials Unit, Division of 
Clinical Neuroscience, Nottingham, UNITED KINGDOM2, University of Nottingham, Stroke 
Trials Unit, Division of Clinical Neuroscience, Nottingham, UNITED KINGDOM3, University 
of Nottingham, Stroke Trials Unit, Division of Clinical Neuroscience, Nottingham, UNITED 
KINGDOM4

Background: A majority of patients are taking antihypertensive medication before their stroke.  
However the management of such treatment(s) remains unclear and is the subject of the ENOS 
trial. 
Methods: ENOS is an international multicentre prospective randomised open-label blind-
ed-endpoint trial.  Patients with acute ischaemic stroke (IS) or intracerebral haemorrhage (ICH), 
systolic BP 140-220 mmHg, and taking antihypertensive therapy immediately before their 
stroke were randomised to continue or stop this for 7 days; all patients were also randomised to 
transdermal glyceryl trinitrate (GTN) or no GTN (single-blind, results reported separately). The 
primary outcome is shift in modified Rankin Scale at 3 months. Patients or relatives gave writ-
ten informed consent and all sites had research ethics approval. Analysis is by intention-to-treat. 
Results: 2,097 patients were enrolled from 152 sites in 23 countries across 5 continents between 
July 2001 and October 2013 (with 82% patients recruited from start of 2007).  At baseline: 
age 73 (SD 11); male 51%; recruitment from Asia 10%, Europe 19%, UK 65%; number of BP 
drugs before stroke, 1: 44%, 2: 35%, 3: 16%, 4: 4%, >4: 1% (median 2); angiotensin modifier’ 
64%, beta-blocker 39%, calcium channel blocker 35%, diuretic 35%, alpha-blocker 7%,; prior 
stroke 20%; diabetes 23%; atrial fibrillation 22%; mean BP 167 (19)/88 (13) mmHg; severity 
(Scandinavian Stroke Scale) 33 (13)/58; total anterior circulation syndrome 33%; IS 85%, ICH 
12%; median time to recruitment 26 (IQR 20) hoursSummary: The main results will be avail-
able for presentation in quarter 2 2014. ENOS is large enough to influence clinical practice. 
 
 

3 Large clinical trials (RCTs) 1 
11:30 - 11:40 

The Stroke Oxygen Supplementation (SO2S) study: A multi-centre, prospective, ran-
domised, open, blinded-endpoint study of routine oxygen supplementation in the first 72 
hours after stroke. 
C. Roffe1, T. Nevatte2, S. Pountain3,  J. Sim4, R. Gray5,  N. Ives6, L. Handy7,  P. Handy8, P. 
Crome9 
on behalf of all SO2S Collaborators 

North Staffordshire Combined HealthCare NHS Trust, Stoke on Trent, UNITED KING-
DOM1,Institute for Science and Technology in Medicine, Keele University, Keele, UNITED 
KINGDOM2, Heart of England NHS Foundation Trust, Birmingham, UNITED KINGDOM3, 
Health Services Research Unit, Keele University, Keele, UNITED KINGDOM4, Clinical Trial 
Service Unit, University of Oxford, Oxford, UNITED KINGDOM5, Birmingham Clinical Tri-
als Unit, University of Birmingham, Birmingham, UNITED KINGDOM6, Strokes R Us, Stoke 
on Trent, UNITED KINGDOM7, Strokes R Us, Stoke on Trent, UNITED KINGDOM8, Prima-
ry Care and Population Health, University College London, London, UNITED KINGDOM9

Background: Mild hypoxia is common in stroke patients and may lead to further brain damage. 
The Stroke Oxygen Pilot Study showed that routine oxygen supplementation (ROS) was asso-
ciated with better neurological recovery at 7 d.  Nocturnal ROS provides treatment when the 
patient is most at risk of hypoxia without affecting daytime rehabilitation and could therefore 
be a better option.  The aim of the Stroke Oxygen Study (SO2S) is to establish whether ROS 
improves long-term outcome and to determine whether this could be given at night only or is 
required throughout the 24 h.     
Methods: SO2S is a multicentre prospective randomised open blind end-point trial of ROS in 
patients within 24 h of hospital admission with acute stroke. Patients who had no definite indi-
cations for or contraindications to oxygen treatment were randomised via a web-based system 
1:1:1 to one of three arms: continuous oxygen, nocturnal oxygen from 21:00 to 07:00 h or con-
trol (room air) for 72 h.  Oxygen was given at a rate of 3 L/min if the baseline oxygen satura-
tion was ≤93% and at 2 L/min if >93%.  Patients were followed up at 7 d in person (open) and 
at 3, 6 and 12 mo via postal questionnaire (blinded).  The primary outcome of the study is the 
modified Rankin Scale Score (mRS) at 90 d.  This will be analysed using an ordinal logistic re-
gression model. SO2S is funded by NIHR HTA (project no 09/104/21).   
Results: 8003 participants were recruited from 136 hospitals in the UK from April 2008 to June 
2013 (median age: 74 range 19-100 y; 4398 (54.9%) men, median NIHSS score at baseline: 5 
range 0-34).  We will present analyses comparing the effect of ROS versus control and of con-
tinuous ROS for 72 h with nocturnal ROS on mortality, neurological recovery (NIHSS), oxygen 
saturation at 7 d and the primary outcome (mRS) at 90 d. 
Conclusions: The results of the study will be presented at the conference. They will answer the 
question whether routine oxygen supplementation after acute stroke improves outcome. 
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6 Large clinical trials (RCTs) 1 
12:00 - 12:10 

Effect of Blood Pressure Lowering on Cognition in Patients with Lacunar Stroke. The 
Secondary Prevention of Small Subcortical Strokes (SPS3) trial. 
O.R. Benavente1, L.A. Pearce2, L.A. McClure3, R. Conwit4, R.G. Hart5

 
University of British Columbia, Vancouver, CANADA1,Biostatician Consultant, Minot, 
USA2, University of Alabama at Birmingham, Birmingham, USA3, NIH-NINDS, Bethesda, 
USA4, McMaster University, Hamilton, ON, CANADA5

Background: Hypertension and lacunar strokes are both associated with cognitive impairment. 
We aimed to determine if lower vs. higher blood pressure (BP) targets reduces cognitive de-
cline in patients with recent lacunar stroke. 
Methods: SPS3 was a international randomized trial that enrolled 3020 MRI proven lacunar 
stroke patients. Primary endpoint was recurrent stroke; secondary endpoint was cognitive 
decline as measured by the Cognitive Abilities Screening Instrument (CASI). Patients were 
randomized in a factorial design to two interventions; a) antiplatelet therapy (aspirin vs. aspi-
rin plus clopidogrel) and b) two targets of systolic blood pressure control (“higher” 130-149 
mmHg vs. “lower” <130 mmHg). At study entry and annually thereafter, participants under-
went neuropsychological testing by a certified examiner including the CASI and 7 other tests. 
Scores were normalized using published age, sex, education, and region-adjusted norms. Linear 
mixed models were fit to determine whether changes over time differed by BP group. Cognitive 
testing results after a recurrent stroke were excluded.
Results: At one year, the systolic BP in the higher target group averaged 136 mmHg vs. 
125mmHg in the lower target group. On average, there were 3.3 assessments per patient 
(SD=1.83), with a range from 1-9. Average change in CASI z-score score from baseline to 1 
year was 0.11 (SD=0.84) and from baseline to 3 years was 0.15 (SD=0.97). There were no 
significant differences in the changes over time by BP group (p=0.33) or by combinations of 
AP and BP group (p=0.27).  Further, we observed no differences over time by either AP or BP 
group for any of the other cognitive tests. Analysis on stratification of cognitive outcome based 
on MRI and clinical features will be presented by treatment allocation.  
Conclusion: In this cohort of lacunar stroke patients, a mild decline in cognition was observed 
during a mean follow-up of 3.6 years. Neither aggressive BP lowering nor dual AP modified the 
rate of cognitive decline. 
 
 

5 Large clinical trials (RCTs) 1 
11:50 - 12:00 

Glyceryl trinitrate for acute stroke: Main results from the Efficacy of Nitric Oxide in 
Stroke (ENOS) Trial 
P.M.W. Bath1, L. Woodhouse2, S. Utton3,  N. Sprigg4

 
University of Nottingham, Stroke Trials Unit, Division of Clinical Neuroscience, Not-
tingham, UNITED KINGDOM1,University of Nottingham, Stroke Trials Unit, Division of 
Clinical Neuroscience, Nottingham, UNITED KINGDOM2, University of Nottingham, Stroke 
Trials Unit, Division of Clinical Neuroscience, Nottingham, UNITED KINGDOM3, University 
of Nottingham, Stroke Trials Unit, Division of Clinical Neuroscience, Nottingham, UNITED 
KINGDOM4 

Background: High blood pressure (BP) is common during the acute phase of stroke and is asso-
ciated with a poor outcome. Although small and medium-sized trials have assessed the effect of 
altering BP on outcome, the management of high BP remains unclear. We tested whether trans-
dermal glyceryl trinitrate (GTN), a nitric oxide that lowers BP, is safe and effective in improv-
ing outcome after acute stroke. 
Methods: ENOS is an international multicentre prospective randomised single-blind blind-
ed-endpoint trial.  Patients with acute ischaemic stroke (IS) or intracerebral haemorrhage (ICH) 
and systolic BP 140-220 mmHg were randomised to GTN or no GTN (and, where relevant, 
to continue or stop pre-stroke antihypertensive therapy - results reported separately). The pri-
mary outcome is shift in modified Rankin Scale at 3 months. Patients or relatives gave writ-
ten informed (proxy) consent and all sites had research ethics approval. Analysis is by inten-
tion-to-treat. 
Results: 4,011 patients were enrolled from 173 sites in 23 countries across 5 continents between 
July 2001 and October 2013 (with 79% patients recruited from start of 2008).  At baseline: 
mean age 70 (SD 12); male 57%; recruitment from Asia 14%, Europe 16%, UK 64%; prior hy-
pertension 65%; prior stroke 15%; diabetes 17%; atrial fibrillation 17%; mean BP 167 (19)/90 
(13) mmHg; severity (Scandinavian Stroke Scale) 34 (13)/58; total anterior circulation syn-
drome 30%; IS 81%, ICH 16%; stroke-recruitment time <12 hours 18%. 
Summary: The main results will be available for presentation in quarter 2 2014. ENOS is large 
enough to influence clinical practice. 
 
 



23. European Stroke Conference

34 Scientific Programme

8 Large clinical trials (RCTs) 1 
12:20 - 12:30 

IMS III:  Amendment 5 Treated Subjects As Compared to Amendments 1-4 - What 
Changed Over Time and Its Potential Impact 
J.P. Broderick1, T. A. Tomsick2, A.M. Demchuk3,  S.D. Yeatts4, P. Khatri5,  M.D. Hill6, E.C. 
Jauch7,  T.G. Jovin8, B. Yan9, R. von Kummer10, C.A. Molina11, M Goyal12, W. Schonewille13, P. 
Amarenco14, Y. Palesch15 
For the IMS III Investigators 

University of Cincinnati, Cincinnati, USA1,University of Cincinnati, Cincinnati, USA2, Uni-
versity of Calgary, Calgary, CANADA3, Medical University of South Carolina, Charleston, 
USA4, University of Cincinnati, Cincinnati, USA5, University of Calgary, Calgary, CANADA6, 
Medical University of South Carolina, Charleston, USA7, University of Pittsburgh, Pittsburgh, 
USA8, University of Sydney, Sydney, AUSTRALIA9, 
University of Dresden, Dresden, GERMANY10, Hospital Universitari Vall d’Hebron, Barcelo-
na, SPAIN11, University of Calgary, Calgary, CANADA12, University Medical Center Utrecht, 
Utrecht, 13, Bichat University Hospital, Paris, FRANCE14, Medical University of South Caroli-
na, Charleston, USA15 

Introduction:  IMS III was a Phase III trial testing the approach of endovascular therapy follow-
ing IV t-PA with IV t-PA alone in patients with moderate-severe ischemic stroke treated within 
3 hours of onset.   The trial was stopped in April of 2012 secondary to futility.   This explor-
atory, descriptive analysis compares subjects treated in Amendment 5 (N=46) as compared to 
those treated in earlier Amendments (N=610). 
Methods:  Amendment 5 differed from prior Amendments in that 0.9 mg/kg of IV t-PA was 
used prior to endovascular therapy as compared to 0.6 mg/kg, the Solitaire stent retriever was 
approved as a study device, and subjects without an occlusion on pre-treatment CTA were ex-
cluded.  
Results:  Table 1 shows that Amendment 5 subjects were older, more likely to have pre-exist-
ing disability, and less likely to have atrial fibrillation.  Pretreatment CTA was more common 
in Amendment 5.  A strong push toward quicker time to treatment during the trial led to a de-
crease of 41 minutes in the median time from stroke onset to start of endovascular therapy in 
Amendment 5.  The use of IA t-PA alone as the endovascular treatment differed substantially in 
Amendments 1-4 (51%) as compared to Amendment 5 (16%).  Mortality and sICH rates in the 
endovascular arms were similar. There was a higher procedural/complication rate in Amend-
ment 5 (27%) as compared to Amendment 1-4 (15%).  The unadjusted proportion of mRS of 
0-2 at 90 days for Amendment 1-4 was 42% for both treatment groups and in Amendment 5 
was 46% for the endovascular arm as compared to 35% in the t-PA arm. 
Conclusions:  IMS III was a pragmatic trial testing the best available endovascular approach to 
IV t-PA.  Our trial demonstrates the evolution of endovascular therapy during the trial and how 
a focus on time to treatment can improve time to IA therapy.  New embolectomy technology, 
attention to time to treatment, and limiting procedural complications are critical for the success 
of future endovascular trials.

 

7 Large clinical trials (RCTs) 1 
12:10 - 12:20 

Unblinded results of the Simvastatin in Aneurysmal Subarachnoid Haemorrhage 
(STASH) Trial 
P.J. Kirkpatrick1, C.L. Turner2, C. Smith3 
Stash Investigators
Cambridge University Hospitals NHS FoundationTrust, Cambridge, UNITED KING-
DOM1,Cambridge University Hospitals NHS FoundationTrust, Cambridge, UNITED KING-
DOM2, Cambridge University Hospitals NHS FoundationTrust, Cambridge, UNITED KING-
DOM3

Background: STASH is an international multicentre randomised controlled trial which assessed 
the effects of Simvastatin 40mg on the long and short term outcome of patients who have suf-
fered from an acute aneurysmal subarachnoid haemorrhage(SAH).  
Methods: The intended cohort was 800 patients based on pilot data of a phase 11 trial. All 
grades of SAH were eligible with a radiological proven aneurysm. Exclusion criteria included 
prior statin users, over 96hrs from time of ictus, unsalvageable patients, pregnancies, those with 
known hepatic or renal impairment, and those with concurrent conditions which either threat-
ened life expectancy, or prevented reliable follow up (history of drug abuse or alcoholism). 
Patients were randomized to receive Simvastatin 40mg or placebo for up to 21 days.  Primary 
outcome was the modified Rankin Disability Score (mRS) at 6 months. Secondary outcome 
measures included the SF-36 short form questionnaire at 6 months, the incidence and duration 
of delayed ischemic deficit (DID) and associated rescue therapy, the incidence and severity of 
sepsis, length of intensive care and total acute hospital stay, and the discharge destination.   
Primary analysis was an ordinal regression of the mRS following the intention to treat princi-
ple. Secondary analyses involved multivariate logistic regression using presenting SAH grade 
and age as the key covariates.  
Results:  803 patients (252 male, 551 female) were recruited with mean age 50 yrs (range 21 
– 65). 676 (85%) from UK centres and 127 (15%) from non-UK centres. 588 patients (73%) 
were WFNS grade 1-2 on admission and 84% had a CT scan Fisher Grade 3 or 4.  515 patients 
(64%) were coiled. DID was confirmed in 131 (16.3%), and the overall mortality was 9% (n = 
72).  Mean length of hospital stay was 20 days and ITU stay 12 days. 6 month outcome data is 
available for 782 (97%) of which 560 (72%) were mRS 0-2 at 6 months. 
Conclusions: Primary outcome, secondary outcome measures and subgroup analyses will be 
presented from the STASH results. We have high confidence that this study will provide a de-
finitive statement on the benefits of statins in this acute setting. 
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Stroke Prevention  in  non valvular atrial fibrillation : new insights on factor Xa 
inhibitors
Chair: D. Leys, France

Welcome and introduction
D. Leys, France

New insights from real world data 
S. Paaske Johnsen, Denmark

Recent advances from clinical trials   
M. Endres, Germany

Improving clinical practice: the apixaban case  
D. Leys, France

Patient’s adherence:  the corner stone  
B. Vrijens, Belgium  

Questions and panel discussion  

Summary and close  
D. Leys, France

Industry sponsered satelitte symposium. Sponsered by BMS/Pfizer

 

Amendment 1-4
N=610  (endo - 
408, t-PA 202)

Amendment 5
N=46 (endo-26, 

 t-PA-20)
Age (yr): median (range) 68 (23-89) 75 (39-84)
NIHSS score: median (range) 17 (7-40) 18 (7-25)
ASPECTS 8-10:  (%)  58% 59%
Atrial fibrillation:  (%) 35% 26%
Pretreatment Modified Rankin Scale of 0:  
(%)

89% 76%

Current statin use:  (%) 35% 48%
Time from stroke onset to IV t-PA initiati-
on (min): mean (sd)

122.2 (33.7) 118.9 (33.7)

Time from stroke onset to IA therapy ini-
tiation (min): median (range)

250 ( 135-430) 209 (152-345)

Use of IA t-PA alone for endovascular 
therapy %

51% 16%

Death within 90 days – endovascular arms 
%

19% 19%

sICH rate – endovascular arms % 6% 4%
aSICH rate – endovascular arms % 27% 39%
Device  or procedural complications % 15% 27%
mRS at 90 days (Endo/IV arms) % 42%/42% 46%/35%

 

12:45-14:15   Room Athena 
Lunch Satellite Symposium BMS/Pfizer
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Guidance and real-world-experience with oral anticoagulation in AF…What 
you need to know
Chairs: P. Amarenco, France and W. Hacke, Germany

Welcome and introduction 
P. Amarenco, France

The novel oral anticoagulants for atrial fibrillation - what do the sub-analyses 
tell us? 
K. Mahaffey, USA

From studies to real-life evidence … latest insights from the GARFIELD AF re-
gistry 
W. Hacke, Germany

Real-world experience matters…What the emerging data tell us 
P. Verhamme, Belgium

Anticoagulation with novel OACs in AF … Practical guidance and interactive 
discussion
M. Grond, Germany

Summary and closing remarks 
P. Amarenco, France

Industry sponsered satelitte symposium. Sponsered by Bayer

Advancing the treatment and rehabilitation of acute ischaemic stroke patients – 
From evidence to practice
Chair: P. Michel, Switzerland

Importance of time: when team work & organization matter 
P. Michel; J. Fiehler; A. Adeoye, Switzerland

Evidence and practice of acute recanalization treatments
H. Mattle, Switzerland

SWIFT PRIME clinical trial: an update 
H-C. Diener, Germany

Evidence-based venous thromboembolism prophylaxis and mobilisation after 
stroke 
M. Dennis, UK

How to make acute stroke treatment cost effective: a clinican’s view  
P. Michel, Switzerland

Industry sponsered satelitte symposium. Sponsered by Covidien

12:45-14:15   Room Rhodes 
Lunch Satellite Symposium Covidien 

12:45-14:15   Room Erato/Uranie 
Lunch Satellite Symposium Bayer

12:45-14:15   E-Poster Session Red
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14:30-16:30   Auditorium Apollon 
Educational Symposium 1
Management of hypertension in acute stroke

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

Therapeutic targets for the management of hypertension in acute stroke
C. Anderson, Australia

Continue or stop pre-stroke antihypertensive medications 
T. Robinson, UK

Further results from the ENOS trial
P. Bath, UK

Further results from the FAST-Mag trial
J. Saver, USA

Implications for clinical practice
C. Stapf, France

14:30-16:30   Room Athena Mini Symposium 2
Small Vessel Disease

Update on Cerebral Small Vessel Disease – challenges and opportunities
Chairs: M. Dichgans, Germany and M. G. Hennerici, Germany

Variations in risk factors and mechanisms underlying recent small subcortical 
infarcts
F. de Leeuw, The Netherlands

Basic research: Novel mechanistic insights from monogenic SVD
(The Leducq Transatlantic Network for Research on Small Vessel Disease)
M. Nelson, USA

Blood-pressure targets in patients with lacunar stroke
O. Benavente, Canada
                  
Cerebral microbleeds and superficial siderosis: are they relevant for clinical de-
cision-makin
M. Düring, Germany

Definition and assessment of endpoints in clinical trials on SVD
H. Chabriat, France
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2 Stroke prognosis A 
14:40 - 14:50 

Incidence and outcome of stroke related to marital status in Denmark 2003-2012 
T.S. Olsen1, M Steding-Jessen2, S.O. Dalton3, K.K. Andersen4

 
Frederiksberg University Hospital, Frederiksberg, DENMARK1,Danish Cancer Society 
Research Center, Copenhagen, DENMARK2, Danish Cancer Society Research Center, Copen-
hagen, DENMARK3, Danish Cancer Society Research Center, Copenhagen, DENMARK4

Background: Controversy still exists on the relation between stroke and marital status. We un-
dertook a nation-wide based study of marital status and incidence as well as outcome of all hos-
pital admissions for stroke in Denmark. 
Methods: We studied marital position (married/cohabiting, widowed, divorced, and single) in 
all patients admitted to hospital for stroke in Denmark in 2003–2012 in comparison with the 
general Danish population (23.5 million person-years). Relative risks (RR) for stroke adjust-
ing for age, sex, marital status, calendar year, household income, and length of education were 
estimated in log–linear Poisson regression models. Post stroke survival was studied using Cox 
regression adjusting also for stroke type, stroke severity (Scandinavian Stroke Scale) and car-
diovascular risk factors. 
Results: 71 609 Danes were registered as being hospitalized for stroke during the 9.5 year study 
period. Mean age was 71.9 years, 44.5% were women, 8.3% had hemorrhagic stroke. Com-
pared to married/cohabiting persons incidence of hospitalization for stroke was significantly 
higher in divorced (RR 1.34; 95% confidence interval (CI) 1.31-1.37), widowed (RR 1.21; 95% 
CI 1.19-1.24), and single living persons (RR 1.16; 95% CI 1.13-1.19). Also risk of post stroke 
death was significantly increased in divorced (RR 1.17; 95% CI 1.12-1.22), widowed (RR 1.10, 
95% CI 1.06-1.13), and single living stroke patients (RR 1.23; 95% CI 1.17-1.29). 
Conclusion: The likelihood of being hospitalized with stroke in Denmark is markedly lower 
among married and cohabiting persons. Also survival after stroke is markedly better in those 
being married or cohabiting when compared to stroke patients living alone. 

1 Stroke prognosis A 
14:30 - 14:40 

Biomarkers predict long-term risk of death after TIA and minor ischaemic stroke: popu-
lation-based study 
S. Greisenegger1, H. Segal2, A. Burgess3,  D. Poole4, Z. Mehta5,  P.M. Rothwell6 
 
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Univer-
sity 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 Pre-
vention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, 
Oxford, UNITED KINGDOM5, Stroke Prevention Research Unit, Nuffield Department of Clin-
ical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM6 

Background and purpose: Previous studies reported that biomarkers are not usefully predictive 
of recurrent vascular events after TIA and stroke, but there is some evidence of associations 
with increased mortality. To eliminate any mortality effects due to severity of the initial stroke, 
we determined the predictive value of a panel of inflammatory, thrombotic, cardiac, and neuro-
nal biomarkers on long-term risk of death after TIA or minor stroke. 
Methods: We analyzed 15 biomarkers ((interleukin-6 (IL6), CRP, neutrophil gelatinase-associ-
ated lipocalin (NGAL), soluble tumor necrosis factor receptor 1 (TNF-R1), anti-phosphorylcho-
lin (anti-PC), thrombomodulin, fibrinogen, D-dimer, von Willebrand factor (vWF), P-selectin, 
protein-Z, N-terminal pro-B-type natriuretic peptide (nt-proBNP), heart-type fatty acid binding 
protein (hFABP), neuron-specific enolase and brain-derived neurotrophic factor)) in consec-
utive eligible patients with TIA or minor ischaemic stroke (NIHSS <4) in a population-based 
study (Oxford Vascular Study). Patients were recruited from 2002 and followed-up to 2013. As-
sociations with risk of death were determined by Cox regression. 
Results: 929 patients were followed for a median of 5.4 years. During about 6000 patient years 
361 patients died. After adjustment for age, sex, previous therapy and vascular risk factors, 
IL6, CRP, NGAL, TNF-R1, vWF, hFABP and nt-proBNP were predictive of all-cause death. In 
a similarly adjusted multivariate Cox-regression, TNF-R1, vWF, hFABP and nt-proBNP were 
each independently predictive of death - hazard-ratio per 1-SD increase, 95% CI: TNF-R1 1.45, 
1.26-1.66, p=0.023; vWF 1.19, 1.04-1.36, p=0.014; hFABP 1.31,1.12-1.56, p=0.002; nt-proB-
NP 1.34, 1.11-1.62, p=0.002. 
Conclusions: Several biomarkers predict long-term mortality after TIA and minor stroke inde-
pendently of age and vascular risk factors. Further validation is required, but these biomarkers 
might indicate either occult underlying pathology or reflect “biological age”. 
 
 

14:30 - 16:00   Oral Session   Room Clio/Thalia
Stroke prognosis A
Chairs: A. Demchuk, Canada and D. McCabe, Ireland



Nice, France  2014

39

4 Stroke prognosis A 
15:00 - 15:10 

Imaging of small vessels disease predicts outcomes in ischemic stroke patients treated 
with intravenous thrombolysis 
F. Arba1, V. Palumbo2, J.M. Boulanger3,  D. Inzitari4, A.M. Buchan5,  M.D. Hill6

 
NEUROFARBA Department, University of Florence, Florence, ITALY1,Stroke Unit and 
Neurology, AOU Careggi, Florence, ITALY2, Department of Medical Imaging, University of 
Toronto, Toronto, CANADA3, NEUROFARBA Department, University of Florence, Florence, 
ITALY4, Medical Sciences Division, University of Oxford, Oxford, UNITED KINGDOM5, De-
partment of Clinical Neurosciences, Hotchkiss Brain Institute, University of Calgary, Calgary, 
CANADA6

Background- White matter changes (WMC) and lacunar infarcts (LI) are neuroimaging markers 
of small vessels disease (SVD) of the brain. SVD has been showed to predict global functional 
decline, and it is associated with cognitive impairment and dementia. However, there is scarce 
evidence regarding the effect of preexisting SVD on clinical outcome after acute ischemic 
stroke treated with intravenous thrombolysis. We aimed to analyze functional outcome and oc-
currence of symptomatic intracerebral hemorrhage (sICH) in relation to baseline CT changes 
consistent with SVD in patients treated with intravenous thrombolysis. Methods- Patients with 
anterior circulation stroke were selected from the Canadian Alteplase for Stroke Effectiveness 
Study (CASES). WMCs were assessed using Van Swieten Scale, presence and number of LI 
were recorded. SVD was dichotomized in two groups (none/mild moderate vs severe) on the 
basis of rating of WMCs and/or LI. Severity of SVD was analyzed as predictor of disability 
or death with 90 days modified Rankin Scale. Occurrence of sICH as safety outcome was ana-
lyzed. Results- Among 684 patients (55% males, mean age 70), 144 (21.1%) showed CT signs 
of mild/moderate SVD, and 92 (13.4%) of severe SVD. Patients with severe SVD had a signifi-
cantly higher proportion of cardiovascular risk factors. After multivariable adjustment for main 
confounders, presence of severe SVD proved a strong predictor of a worse functional outcome 
in the age group ≤80 years, reducing chances to independency at three months (RR=0.66; 95% 
CI=0.46-0.95). In either age group presence of SVD was associated with a four-fold increase of 
risk of sICH. Conclusions- In patients aged ≤80 years with acute ischemic stroke treated with 
i.v. thrombolysis, severe SVD detected on baseline CT scan is a predictor of worse functional 
outcome. Presence of severe SVD also increased risk of intracerebral bleeding. 
 
 

3 Stroke prognosis A 
14:50 - 15:00 

Socioeconomic position and survival from stroke in Denmark 2003–2012. A nation-wide 
hospital-based study 
K.K. Andersen1, M.S. Jessen2, S.O. Dalton3,  T.S. Olsen4

 
Danish Cancer Society, Copenhagen, DENMARK1,Danish Cancer Society, Copenhagen, 
DENMARK2, Danish Cancer Society, Copenhagen, DENMARK3, Frederiksberg Hospital, Co-
penhagen, DENMARK4 

Background: There is marked social inequality in regard to risk of stroke disfavoring persons 
with low socioeconomic position. However, it is unclear whether a similar association exists 
between socioeconomic position and survival after stroke. 
Methods: We studied survival in relation to socioeconomic position, measured as household 
income and length of education in all patients over the age of 40 years admitted to hospital 
for stroke in Denmark in 2003–2012 and registered in the Danish Stroke Register (DSR). All 
Danish hospitals are obliged to report a predefined set of data to DSR for all patients admitted 
to hospital for acute stroke, including age, sex, stroke severity on admission measured on the 
Scandinavian Stroke Scale, stroke subtype, and a predefined cardiovascular profile. Information 
on income and length of education was obtained from Statistics Denmark. We applied Cox re-
gression models to estimate survival relative to income and length of education. 
Results: 71 609 Danes were registered as being hospitalized for stroke during the 9.5 year study 
period. Mean age was 71.9 years, 44.5% were women, 8.3% had hemorrhagic stroke. There 
was a highly significant and stepwise independent relation between income and risk of death 
after stroke  being 28% higher in the lowest income group (reference) relative to the highest in-
come group (relative risk 0.72, 95% confidence limits 0.68-0.76). There was no significant dif-
ference between educational groups in regard to risk of death after stroke. 
Conclusion: Social position is related to survival after stroke. Survival is reduced in patients 
from low income groups compared to patients from high income groups. However, length of 
education is not associated with survival after stroke in Denmark. 
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15:20 - 15:30 

Predictors of enlargement of hematoma volume in primary ICH on arrival at hospital 
with quantitative formulation by metric scale. 
K. Das1, G. Aditya2, C. Nag3, M.K. Ghosh4

 
Burdwan Medical college, Burdwan, INDIA1,University of Burdwan, Burdwan, INDIA2, 
North Bengal Medical College, Darjeeling, INDIA3, Burdwan Medical college, Burdwan, IN-
DIA4

Background – The aim of the study is to formulate a metric scale score on arrival at hospital for 
prediction of hematoma volume enlargement and outcome at 7th day in primary ICH. Methods 
– Total 182 (Male =117, 24-83 years; Female=65, 39-83 years) patients with primary intra cere-
bral hemorrhage were evaluated (from January 2010 to December 2011) with subsequent mea-
surement of hematoma volumes from CT scan of brain on admission, on day 3 and on day 7. A 
metric scale was constructed based on age, blood pressure, blood sugar, history of alcoholism, 
smoking as categorical variables and Glasgow Coma Scale & hematoma volume as continuous 
variable and site. The hematoma volume of the patients is being regressed against the metric 
scale scores (score range 20 to 66). The regression equation, coefficient of correlation (r), and 
the coefficient of determination (r2) were ascertained. Differences of metric scale scores be-
tween dead and alive on 7th day was calculated using Fisher’s extract test. Results : The hema-
toma volume was increased from baseline hematoma volume by 2.93 units on 3rd day and by 
4.75 units on 7th day in a linear manner with per unit increment of metric scale score. The dif-
ference in dead and alive on 7th day against the metric scale score was significant (odd ratio of 
0.818, P≤ 0.001). Conclusion: By using the metric scale, enlargement of hematoma volume and 
outcome can be predicted for timely treatment decision, prognosis and counseling on the first 
day after admission and will be more useful in the developing and under developed countries 
globally. 
 

 

5 Stroke prognosis A 
15:10 - 15:20 

Functional Status and Patient-Reported Outcome Ten years after Stroke 
A.C. Joensson1, H. Delavaran2, B. Norrving3,  A. Lindgren4

 
Department of Health Sciences, Lund University, Lund, SWEDEN1,Department of Clinical 
Sciences, Lund University, Lund, SWEDEN2, Department of Clinical Sciences, Lund Universi-
ty, Lund, SWEDEN3, Department of Clinical Sciences, Lund University, Lund, SWEDEN4

Background and Purpose 
Population-based  long-term studies after stroke are scarce. Our aim was to study functional 
status and patient-reported outcome ten years after first-ever stroke.  
Methods 
Ten-year follow-up was conducted among the survivors from a population-based group of 416 
patients included in the Lund Stroke Register between March 1, 2001 and February 28, 2002. 
The Barthel Index was used to assess functional status and the modified Rankin Scale (mRS) 
to assess degree of disability. The EQ-5D was used for survivors’ self-reports regarding health 
outcome and the first question of the SF-36 questionnaire was used for their rating of overall 
health status. The patients also reported frequency and length of time for physical activity.   
Results 
Among all 145 survivors ten years after stroke, 73% were assessed as independent and 71 % 
had no or slight disability. Close to half (49%) reported no problem with mobility and self-care, 
61% no problem with usual activities, 57% no pain/discomfort at all, and 71% did not feel anx-
ious/depressed. Overall health outcome was reported in positive terms by 86%. Only 10% of 
the survivors rated their health status as bad.  Almost half of the sample reported the same level 
of physical activity before stroke onset and ten years later, i.e. 4 times weekly or more, in most 
cases lasting for almost one hour or more. A large majority (60%) were 75 years or older rang-
ing up to 97 years at the ten-year follow-up.  
Conclusions 
The results of our study show a good prognosis also for the elderly stroke patients, because a 
majority of the survivors had a good functional status and reported positive overall health ten 
years after stroke onset, even though a large proportion was 75 years or older. 
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15:30 - 15:40 

Increased mortality in young stroke patients with post-stroke epilepsy. The FU-
TURE-study. 
R.M. Arntz1, L.C. Rutten-Jacobs2, N.A. Maaijwee3,  H.C. Schoonderwaldt4, L.D. Dorresteijn5,  
E.J. van Dijk6, FE van Leeuw7

 
Radboud University Nijmegen Medical Centre, Donders Institute for Brain, Cognition 
and Behaviour, Nijmegen, THE NETHERLANDS1,Radboud University Nijmegen Med-
ical Centre, Donders Institute for Brain, Cognition and Behaviour, Nijmegen, THE NETH-
ERLANDS2, 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 NETH-
ERLANDS4, Medisch Spectrum Twente, Enschede, THE NETHERLANDS5, Radboud Univer-
sity Nijmegen Medical Centre, Donders Institute for Brain, Cognition and Behaviour, Nijme-
gen, THE NETHERLANDS6, Radboud University Nijmegen Medical Centre, Donders Institute 
for Brain, Cognition and Behaviour, Nijmegen, THE NETHERLANDS7

Background: Post-stroke epilepsy is a common complication after a young stroke. Whether 
post-stroke is associated with a poor prognosis in terms of mortality is unknown. We investigat-
ed the association between post-stroke epilepsy and long-term mortality after a young stroke. 
Methods: We performed a prospective cohort study among 631 patients with a first-ever TIA 
or ischemic stroke, aged 18-50 years. Post-stroke epilepsy was assessed by standardized ques-
tionnaires and verified by a neurologist. Survival analysis and Cox-proportional hazard analy-
sis were used to estimate cumulative mortality and hazard ratios in patients with and without 
epilepsy. Analysis were performed both for case fatality (death within 30 days after the index 
stroke) and long-term mortality among 30-day survivors.  
Results: 206 patients with a TIA and 425 patients with an ischemic stroke were included, 
46.6% were male and mean age at index event was 40.8 years (SD 7.7). After mean follow-up 
of 9.4 years (SD 8.2), 68 patients (10.8%) developed post-stroke epilepsy. Case fatality was 
21.4% for patients with epilepsy and 2.5% for those without. Post-stroke epilepsy was associ-
ated with a higher 30-day mortality risk after correction for age, sex and NIHSS at admission 
(HR 4.85 95%CI 1.68-12.98). Figure 1A shows cumulative case fatality for patients with and 
without epilepsy. 
Figure 1B shows long-term cumulative mortality in 30 day-survivors. The 20-years cumulative 
mortality was 29.4% for patients without epilepsy compared to 49.3% in patients with epilepsy. 
Cox proportional hazard models revealed that post-stroke epilepsy was associated with higher 
mortality adjusted for age, sex, a history of diabetes mellitus and a history of hypertension (HR 
1.95, 95%CI 1.17-3.26). There were no difference in AED treatment between those who died 
and who did not. 
Conclusion: Epilepsy is not only a common problem after a young stroke, but is also related to 
increased short-term and long-term mortality. 
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15:40 - 15:50 

Sex-specific temporal changes in cause of death and years of life lost after transient isch-
emic attack or ischemic stroke in young adults: the FUTURE study 
L.C.A. Rutten-Jacobs1, R.M. Arntz2, N.A.M. Maaijwee3,  H.C. Schoonderwaldt4, L.D. Dor-
resteijn5,  E.J. van Dijk6, F.-E. de Leeuw7

 
Radboud university medical center, Donders Institute for Brain, Cognition and Be-
haviour, Department of Neurology, Nijmegen, THE NETHERLANDS1,Radboud university 
medical center, Donders Institute for Brain, Cognition and Behaviour, Department of Neurol-
ogy, Nijmegen, THE NETHERLANDS2, Radboud university medical center, Donders Insti-
tute for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE NETH-
ERLANDS3, Radboud university medical center, Donders Institute for Brain, Cognition and 
Behaviour, Department of Neurology, Nijmegen, THE NETHERLANDS4, Medisch Spectrum 
Twente, Department of Neurology, Enschede, THE NETHERLANDS5, Radboud university 
medical center, Donders Institute for Brain, Cognition and Behaviour, Department of Neurolo-
gy, Nijmegen, THE NETHERLANDS6, Radboud university medical center, Donders Institute 
for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE NETHER-
LANDS7

Background 
Stroke in young adults is associated with substantial excess mortality compared with the gener-
al population, even decades after stroke. However, it is unclear which cause at which moment 
after stroke underlies this excess risk of death.
The aim of this study was to investigate sex-specific temporal changes in cause of death and 
years of life lost after first transient ischemic attack (TIA) or ischemic stroke in young adults, 
aged 18-50 years. 
Methods  
We included all 845 consecutive 30-day survivors, of a first-ever TIA (n=261) or ischemic 
stroke (n=584), aged 18-50 years, admitted to our hospital between 1980 and 2010. Survival 
status was assessed at April 1, 2013. Observed cause-specific mortality was compared with ex-
pected mortality, derived from cause-specific mortality rates in the general population with sim-
ilar age, sex and calendar-year characteristics.  
Results 
During a median follow-up of 9.2 years, 146 patients (17.3%) died, such that 29 years of life 
was lost by each individual. For all causes of death, observed long-term mortality exceeded 
expected mortality. The absolute excess risk of death (AER) was for 74% attributable to a vas-
cular cause (AER 2.8 per 1000 person-years (95% CI 1.8-4.1) for stroke and AER 4.3 per 1000 
person-years (95% CI 2.9-5.9) for other vascular causes). The AER was highest between 10-15 
years after stroke and this peak was most pronounced in men and mainly attributable to vascu-
lar death. 
Conclusion 
Long-term excess death after stroke in young adults results in many years of life lost, mainly 
attributable to a vascular cause and most pronounced in men. Because of the probably life-long 
high risk of vascular death, attempts to reduce the risk of vascular disease after stroke in young 
adults should extend beyond the acute phase into the long-term. 
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15:50 - 16:00 

Gender-difference in post-stroke disability may be attributable to differences in self-re-
porting between men and women 
I. Geelink1, M.I. Baharoglu2, J. van Dalen3,  P.J. Nederkoorn4, E. Richard5 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4, Academic Medical 
Centre, Amsterdam, THE NETHERLANDS5 

Background—In stroke, women have a worse functional outcome than men on the modified 
Rankin Scale (mRS). Little is known about the causes of this difference. The aim of this study 
was to assess to what extent the difference in mRS is due to disability as assessed with a linear 
disability scale, or to the influence of neuropsychiatric symptoms. 
Methods—In this cohort study, stroke patients with an mRS score <4 after 3 months were in-
cluded. Patient characteristics, stroke severity (National Institute of Health Stroke Scale (NI-
HSS)), functional outcome (mRS and AMC Linear Disability Score (ALDS)), apathy (Apa-
thy Scale (AS) and Apathy Evaluation Scale (AES)), depression (Geriatric Depression Scale 
(GDS)) and cognition (Mini-Mental State Examination (MMSE)) were collected. Functional 
outcome and its correlation with neuropsychiatric symptoms were compared between men and 
women. Multivariate logistic regression was used to adjust for differences in significant cor-
relates. 
Results—127 patients (65% male) were included. No significant gender-differences existed in 
NIHSS, GDS, or MMSE. Women scored significantly worse on both the mRS (p=0.01) and 
ALDS (p=0.001). On the self-reported AS, women had significantly more apathy than men, 
while on the informant-based AES, apathy scores were similar. In logistic regression female 
gender and higher AS scores were significantly associated with a poor outcome on mRS. After 
adjusting for the interaction between gender and AS score, only the AS score remained signifi-
cantly associated. 
Conclusion—Worse functional outcome in women was explained by apathy, but only when 
self-reported. Combined with the lack of gender-differences in post-stroke apathy in other re-
ports, this suggests that gender-differences in functional outcome may be attributable to gen-
der-differences in self-reporting rather than in disability. This could have consequences for fu-
ture stroke trials in which self-reported questionnaires are used as primary outcome. 
 
 

14:30 - 16:00   Oral Session   Room Erato/Uranie
Rehabilitation and reorganisation after stroke A
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1 Rehabilitation and reorganisation after stroke A 
14:30 - 14:40 

Effectiveness of a multi-component knowledge translation intervention in improving im-
plementation of a stroke rehabilitation guideline: a cluster randomized controlled trial 
N.M. Salbach1, S. Wood-Dauphinee2, J. Desrosiers3,  J. Eng4, I. Graham5,  S. Jaglal6, N. 
Korner-Bitensky7,  M. MacKay-Lyons8, N. Mayo9, C. Richards10, R. Teasell11, M. Zwaren-
stein12, M. Bayley13

 
University of Toronto, Toronto Rehabilitation Institute-University Health Network, To-
ronto, CANADA1,McGill University, Montreal, CANADA2, Université Sherbrooke, Sher-
brooke, CANADA3, University of British Columbia, Vancouver, CANADA4, University of 
Ottawa, Ottawa, CANADA5, University of Toronto, Toronto Rehabilitation Institute-University 
Health Network, Toronto, CANADA6, McGill University, Montreal, CANADA7, Dalhousie 
University, Halifax, CANADA8, McGill University, Montreal, CANADA9, 
Laval University, Quebec City, CANADA10, Lawson Health Research Institute, Western Uni-
versity, London, CANADA11, Centre for Studies in Family Medicine, Department of Family 
Medicine, Schulich School of Medicine and Dentistry, Western University, London, CANA-
DA12, Toronto Rehabilitation Institute-University Health Network, University of Toronto, To-
ronto, CANADA13

Background-The Stroke Canada Optimization of Rehabilitation by Evidence-Implementation 
Trial (SCORE-IT) evaluated the effectiveness of a multi-component intervention to promote 
uptake of a stroke rehabilitation guideline comprised of 18 treatment recommendations (TRs) 
aimed at improving upper and lower limb function by inpatient stroke rehabilitation teams. 
Methods-In a cluster randomized trial, 20 rehabilitation hospitals in Canada were stratified by 
language and allocated to an experimental (EXP) or control (CTL) group. In the EXP group, 
2 clinician facilitators per hospital attended a 2-day workshop to receive training to apply TRs 
and identify barriers to and strategies for implementation. They also received copies of TRs, 
treatment protocols, presentation slides, pocket cards and protected time weekly to facilitate 
implementation over a 10-month period. Hospitals in the CTL group received copies of the 
TRs, and a video and handbook on using outcome measures. Stroke team members, blinded to 
study hypotheses, recorded which TRs were implemented for each patient treatment session on 
a checklist for two weeks pre- and post-intervention. Logistic regression with random effects 
modeling was performed in an intention-to-treat analysis. Results-Eighteen hospitals (9 per 
group) provided implementation data. For 2 of the 18 TRs, the rate of implementation improved 
to a significantly greater extent in the EXP than in the CTL group after adjusting for cluster-
ing at the patient and provider level. The 2 TRs were sit-to-stand training and walking practice 
and between-group difference in change, from baseline to post-intervention, in the percentage 
of forms indicating the TR was implemented was 22% (95% CI 1%-42%) and 20% (95% CI 
3%-37%), respectively. For these TRs, 931 and 482 forms were completed in the EXP and CTL 
group, respectively. Conclusion-An active knowledge translation strategy improved the imple-
mentation of select guideline TRs targeting lower limb function. 
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14:50 - 15:00 

Quality and outcome of stroke rehabilitation in Germany: the Berlin Stroke Alliance 
A. Quilitzsch1, C. Dohle2, A. Meisel3,  K. Eichstaedt4, C. Brenneis5,  U. Dietz-Fricke6, D. 
Djouchadar7,  M. Joebges8, T. Kulka9, M. Ochs10, P. Rech11, B. Schoenherr12, D. Steube13, P.U. 
Heuschmann14 
 
Institute of Clinical Epidemiology and Biometry (ICE-B), Wuerzburg, GERMANY1,ME-
DIAN Klinik Berlin-Kladow, Berlin, GERMANY2, Klinik für Neurologie - Charité, Berlin, 
GERMANY3, Institute of Clinical Epidemiology and Biometry (ICE-B), Wuerzburg, GERMA-
NY4, Dominikus-Krankenhaus, Berlin, GERMANY5, Vivantes Auguste-Viktoria-Klinikum, 
Berlin, GERMANY6, Vivantes Rehabilitation GmbH, Berlin, GERMANY7, Brandenburg Kli-
nik, Berlin, GERMANY8, Neurologische Rehabilitationsklinik Beelitz-Heilstaetten, Berlin, 
GERMANY9, 
Reha-Tagesklinik im Forum Pankow, Berlin, GERMANY10, MEDIAN Klinik Berlin-Mitte, 
Berlin, GERMANY11, MEDIAN Klinik Gruenheide, Berlin, GERMANY12, ZAR Berlin Zent-
rum für ambulante Rehabilitation, Berlin, GERMANY13, Institute of Clinical Epidemiology and 
Biometry (ICE-B), Wuerzburg, GERMANY14 

Background: Data on quality of care provided as well on outcome of rehabilitation of stroke 
patients in Germany are lacking. We investigated delivery of appropriate rehabilitation care as 
well as factors being associated with good rehabilitation outcome within a network of in-patient 
and outpatient rehabilitation facilities in a defined German region.  
Methods: Data were collected within 10 dedicated in-patient and outpatient rehabilitation fa-
cilities serving for stroke rehabilitation in the greater Berlin area and participating within the 
Berlin Stroke Alliance. 18 indicators of quality of stroke rehabilitation developed by a multidis-
ciplinary consensus group were predefined. Improvement in Barthel-Index between admission 
and discharge was defined as good rehabilitation outcome. Factors influencing good rehabilita-
tion outcome were identified by multivariate logistic regression analysis. 
Results: Between Jan 2012 and Sept 2013, data from 2283 consecutive patients after ischemic 
or hemorrhagic stroke patients admitted to one of the participating 10 rehabilitation facilities 
were included. Median age was 71 years, 42.6% were females, median stay in rehabilitation fa-
cility was 4 week. Overall adherence rates to predefined quality indicators for eligible patients 
ranged from 22% for long-term ECG for completion of diagnostics to 89% for evaluation by 
speech and language therapists. 85% of patients improved during rehabilitation. Good rehabil-
itation outcome was associated with younger age, male sex, independency pre stroke, shorter 
delay between acute treatment and admission to rehabilitation facility, BMI <= 30, no history of 
hypertension, and longer duration of rehabilitation.  
Conclusion: The documentation of a standardized set of quality indicators within different re-
habilitation settings were shown to be feasible in our study. Factors being associated with good 
rehabilitation outcome might improve delivery of appropriate rehabilitation to patients with 
specific needs. 

2 Rehabilitation and reorganisation after stroke A 
14:40 - 14:50 

Randomized Controlled Trial Timing it Right Stroke Family Support Program 
J.I. Cameron1, G. Naglie2, M.A.M Gignac3,  M. Bayley4, G. Warner5,  T. Green6, A. Czerwon-
ka7,  M. Huijbregts8, F.L. Silver9, S. Phillips10, A.M. Cheung11 
 
University of Toronto, Toronto, CANADA1,University of Toronto, Toronto, CANADA2, Uni-
versity of Toronto, Toronto, CANADA3, UHN Toronto Rehabiltiation Institute, Toronto, CAN-
ADA4, Dalhousie University, Halifax, CANADA5, University of Calgary, Calgary, CANADA6, 
University of Toronto, Toronto, CANADA7, University of Toronto, Toronto, CANADA8, UHN 
Toronto Western Hospital, Toronto, CANADA9, 
Dalhousie University, Halifax, CANADA10, UHN Toronto General Hospital, Toronto, CANA-
DA11 

BACKGROUND: We developed the Timing it Right Stroke Family Support Program (TIRSF-
SP) to support families transitioning home. The objective of this trial was to determine if re-
ceiving the TIRSFSP improves caregivers’ sense of being supported and emotional well-being.  
METHODS: We conducted a single blind randomized controlled trial. Family caregivers of 
stroke patients from 12 acute care hospitals across Canada. Participants completed standardized 
assessments prior to randomization and at 3, 6, and 12-months post-stroke.  We analyzed the 
data using mixed effects modeling. INTERVENTION:  The TIRSFSP provides family caregiv-
ers with information, emotional support, guidance about the use of health care resources, and 
feedback on their care-giving activities. The intervention is: 1) delivered by a SSP in person 
and by telephone for approximately the first 6 months post-stroke; or 2) self-directed by the 
caregiver after an introduction by the SSP. The accompanying guidebook is organized by the 
phases of the stroke survivors’ recovery. RESULTS:  We randomized 310 caregivers who were 
58 (14.4) years of age, 74% female, and caring for a spouse (63%). Patients were 69 (12.3) 
years of age, male (61%), and had an average Canadian Neurological Scale score of 8.6 (2.39). 
There was no significant impact of the intervention on perceived support, depression, or psy-
chological well-being. Caregivers reported more depression when they were younger, more 
fatigued, had less mastery, and providing care affected their everyday life. Caregivers with a 
higher sense of mastery reported more psychological well-being. No variables were related to 
perceived support. IMPLICATIONS: The quantitative analyses did not demonstrate any statis-
tically significant benefits of the intervention to caregivers’ experiences of depression, psycho-
logical well-being, or social support. Further analyses of the quantitative and qualitative data 
may identify caregivers more likely to benefit from the intervention. 
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15:10 - 15:20 

Prevalence of cognitive impairment and mood disorder six months post ischaemic stroke. 
A. Hickey1, L. Mellon2, F. Horgan3,  L. Brewer4, P. Hall5,  E. Dolan6, E. Shelley7,  H. McGee8, 
P. Kelly9, R. Conroy10, D. Williams11

 
Royal College of Surgeons in Ireland, Dublin, IRELAND1,Royal College of Surgeons in 
Ireland, Dublin, IRELAND2, Royal College of Surgeons in Ireland, Dublin, IRELAND3, Beau-
mont Hospital, Dublin, IRELAND4, Beaumont Hospital, Dublin, IRELAND5, Connolly Hos-
pital, Dublin, IRELAND6, Royal College of Surgeons in Ireland, Dublin, IRELAND7, Royal 
College of Surgeons in Ireland, Dublin, IRELAND8, Mater Misericordiae Hospital, Dublin, 
IRELAND9, 
Royal College of Surgeons in Ireland, Dublin, IRELAND10, Beaumont Hospital, Dublin, IRE-
LAND11

Background: Psychological problems are common post-stroke and include emotional distress, 
behavioural change and cognitive impairment.  Stroke rehabilitation typically focuses on resto-
ration of physical and language function, and rarely rehabilitation of cognitive impairment, or 
mood disorders. Thus, addressing psychological problems post-stroke can be described as the 
“lost dimension” of stroke rehabilitation. 
Methods: The ASPIRE-S (Action on Secondary Prevention Interventions and Rehabilitation in 
Stroke) study assessed secondary prevention, rehabilitation and stroke outcomes in a cohort of 
patients admitted with acute ischaemic stroke over one year from October 2011. Assessments 
were conducted at six months post stroke, including assessments of psychological distress 
(Hospital Anxiety & Depressions Scale (HADS)) and cognition (Montreal Cognitive Assess-
ment (MoCA)). 
Results: 302 patients (58% male) consented to participate, of whom 256 (85%) were fol-
lowed-up at six months. Mean age at stroke onset was 69 years (range 22-95). Almost one-third 
of patients (32%) had elevated levels of anxiety at six months, almost a quarter had elevated 
depression levels (22%), 15% having both. Over half (52%) of patients reported being emotion-
ally distressed by the stroke. Over half of patients (57%) scored below the cut-off for cognitive 
impairment, with those over 65 years, those with history of TIA/stroke, and females inde-
pendently at significantly greater risk for cognitive impairment. Of those needing support from 
psychological services, a majority (63%) did not receive any.  
Conclusion: A profile of significant levels of emotional challenges post-stroke is evident from 
the ASPIRE-S cohort, with cognitive impairment evident in over half of the cohort at six 
months. Cognitive rehabilitation is not provided as part of standard stroke rehabilitation. Pro-
vision of psychological services post-stroke is identified as a significant unmet rehabilitative 
need. 
 
 

4 Rehabilitation and reorganisation after stroke A 
15:00 - 15:10 

In-hospital risk prediction for post-stroke depression after discharge: development and 
validation of the Post-Stroke Depression Prediction Scale 
J.M. de Man-van Ginkel1, T.B. Háfsteinsdóttir2, E. Lindeman3,  R.G.A. Ettema4, D.E. Grob-
bee5,  M.J. SChuurmans6

 
University Medical Centre Utrecht, Utrecht, THE NETHERLANDS1,University Medical 
Centre Utrecht, Utrecht, THE NETHERLANDS2, University Medical Centre Utrecht, Utrecht, 
THE NETHERLANDS3, University of Applied Sciences Utrecht, Utrecht, THE NETHER-
LANDS4, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS5, University 
Medical Centre Utrecht, Utrecht, THE NETHERLANDS6 

Objective.  
Post-stroke depression (PSD), a serious and common complications after stroke, has a negative 
impact on rehabilitation outcome and quality of life. The timely detection of Post-Stroke De-
pression, however, is complicated by a decreasing length of hospital stay. Therefore, the Post-
Stroke Depression Prediction Scale (DePreS) was developed and validated. The DePreS is a 
clinical prediction model for the early identification of stroke patients at increased risk for PSD 
using predictors available to clinicians in the first week after a stroke.  
Methods.  
The study included 410 consecutive stroke patients who were able to communicate adequately. 
Predictors were collected within the first week after stroke. Between 6-8 weeks after stroke, de-
pression was diagnosed using the Composite International Diagnostic Interview. Multivariable 
logistic regression models were fitted. A bootstrap-backward selection process resulted in a re-
duced model. Performance of the model was expressed by discrimination, calibration and accu-
racy. To enhance the clinical utility, the regression model was converted into a score table, the 
Post-Stroke Depression Prediction Scale (DePreS), which can be used as a clinical prediction 
model.  
Results.  
The model included a medical history of depression or other psychiatric disorders, hyperten-
sion, angina pectoris and the Barthel Index-item ‘dressing’. The model had acceptable dis-
crimination, based on an area under the receiver operating characteristic curve (AUC) of 0.78 
(0.72-0.85), and calibration (p-value of the U-Statistic = 0.96). Transforming the model to an 
easy-to-use risk assessment table, the lowest risk category (sum score <-10) showed a 2% risk 
of depression, which increased to 82% in the highest category (sum score >21). 
Conclusions.  
The clinical prediction model, showing good predictive performance, enables clinicians to 
estimate the degree of the depression risk for an individual patient within the first week after 
stroke.
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15:30 - 15:40 

Post-exercise brain network connectivity modulations in motor stroke 
P.E. Rinne1, D. Soto2, P. Sharma3, R. Leech4, P. Bentley5

 
Imperial College London, London, UNITED KINGDOM1,Imperial College London, Lon-
don, UNITED KINGDOM2, Imperial College London, London, UNITED KINGDOM3, Im-
perial College London, London, UNITED KINGDOM4, Imperial College London, London, 
UNITED KINGDOM5

Background 
Functional recovery from stroke is likely to involve neural mechanisms similar to those of nor-
mal skill-learning, suggesting that there may be functional imaging signatures common to both. 
Here we question whether network-specific changes in brain connectivity seen immediately af-
ter learning in healthy humans are also observed following exercise in motor stroke.  
Methods 
15 arm-paretic stroke patients and 10 healthy controls performed a visuo-motor tracking task, 
with stroke patients using their paretic arm. The task was calibrated so that motor effort was 
matched between groups. Functional MRI assessed connectivity before, during and after the 
task, in 6, 6 and 12 minute epochs respectively. Resting-state networks were identified with in-
dependent components analysis across the whole group, and characterised by spatial correlation 
with a validated set of healthy canonical networks. Connectivity was assessed as the mean cor-
relation between nodes, and the top 0.1% component-loaded voxels, for each network. 
Results 
Sensorimotor cortex connectivity across all epochs was closely matched between patients and 
controls, consistent with similar motor effort. By contrast, visuo-spatial and cerebellar net-
works differed between stroke patients and controls, albeit with differing profiles. Within the 
visuo-spatial network, controls showed progressively increasing connectivity post-task, which 
was not seen in patients. Conversely, within the cerebellar network, patients showed a greater 
progressive increase in connectivity post-task, than controls.  
Conclusion 
Compared to learning-specific fMRI paradigms in health, the post-exercise connectivity pro-
files observed here suggest that the cerebellum is an important network for post-exercise motor 
gains in stroke, albeit potentially at the expense of post-exercise connectivity enhancements in 
other brain regions. 
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Microstructural white matter abnormalities in Stroke Survivors in the absence of paren-
chymal gliosis and encephalomalacia at the primary infarct site: A quantitative DTI-based 
3D Tractographic Analysis 
V.A. Lioutas1, P. Dubey2, R. Bhadelia3,  B. Manor4, D. Alsop5,  P. Novak6, M. Selim7,  V. No-
vak8

 
Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, USA1,Universi-
ty of Massachusetts Memorial Medical Center, University of Massachusetts Medical School, 
Worcester, USA2, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, 
USA3, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, USA4, Beth Is-
rael Deaconess Medical Center, Harvard Medical School, Boston, USA5, Beth Israel Deaconess 
Medical Center, Harvard Medical School, Boston, USA6, Beth Israel Deaconess Medical Cen-
ter, Harvard Medical School, Boston, USA7, Beth Israel Deaconess Medical Center, Harvard 
Medical School, Boston, USA8

Background: The impact of acute ischemic stroke on global structural integrity of white matter 
and its relation to functional outcome are poorly understood. There is significant heterogeneity 
in functional recovery amongst stroke survivors not entirely predicted by baseline clinical or 
conventional imaging parameters. We used quantitative diffusion tensor (DTI) based 3D tracto-
graphic approach to assess the integrity of large cerebral white matter bundles in stroke survi-
vors in the chronic phase (> 6 months post stroke) and its relation to functional outcome. 
Methods:  Stroke survivors (NIHSS<2) without significant gliosis or encephalomalacia in the 
infarct territory were compared with healthy age and gender-matched controls [Age (yrs): SS, 
66±9 (n=11) versus controls, 63±7 (n=8), p=0.5]. DTI was performed on a 3T MRI. Large 
white matter bundles including genu and splenium of corpus callosum, and corticospinal tracts 
(CSTs) were 3 dimensionally generated. Diffusion parameters (Trace and Fractinoal Anisotro-
py) constrained by individual tracts were compared across groups. Walking speed (m/s) was 
used for assessment of functional status. 
Results: 11 Stroke patients and 8 controls were analyzed. Significant differences in the Trace of 
the genu of the corpus callosum and bilateral CSTs were found between stroke survivors and 
controls. No significant difference was seen in the splenium of the corpus callosum. Patients 
with right-sided infarcts (n=7) had abnormalities in both CSTs (p<0.01). Patients with left-sid-
ed infarcts (n=4) demonstrated significant abnormalities in the left CST (p=0.02) and a trend of 
abnormality in the right CST, (p=0.1). The average CST FA demonstrated a trend of correlation 
with average walking speed, r=0.43, p=0.07.  
Conclusions:  Our study revealed significant bilateral CST integrity disruption in the chronic 
phase of small ischemic strokes, despite the absence of significant post-stroke encephalomala-
cia and gliosis. This loss of integrity is possibly associated with worse functional decline. Val-
idation of our results in a larger patient sample is likely to shed more light in the complex pro-
cess of neurologic recovery after ischemic stroke.
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Baseline demographics and evaluation of health utility in adult patients receiving onabot-
ulinumtoxinA (BOTOX®) therapy for post-stroke spasticity in a prospective observation-
al cohort study: MOBILITY® 
T. Wein1, F. Ismail2, M. Bhogal3,  G. Trentin4

 
McGill University, Montreal, CANADA1,Westpark Healthcare Centre, Toronto, CANADA2, 
Allergan, Inc., Markham, CANADA3, Allergan, Inc., Markham, CANADA4

Background: OnabotulinumtoxinA (onabotA)  injections are an important treatment option for 
adult focal spasticity (AFS) following stroke.  While many studies have reported on the clinical 
efficacy of onabotA, data from patient-reported outcomes (PRO) is limited.  MOBILITY® is 
designed to collect demographic and treatment pattern information, in addition to evaluating 
health utility (HU) related to the clinical use of onabotA across several indications (movement 
disorders, hyperhidrosis, AFS, and cerebral palsy).   
Methods:  This was a Canadian, multi-center, observational study collecting PRO data in pa-
tients initiating (naïve) or receiving ongoing (maintenance) onabotA treatment.  HU was the 
primary outcome measure obtained from the SF-12® Health Survey using the SF-6D, collected 
at baseline, week 4 post-treatment and up to 5 subsequent injection visits.  Mean and 95% Con-
fidence Interval for baseline and change from baseline HU scores were calculated.  The safety 
cohort included enrolled patients who received at least one treatment. Results:  A total of 220 
stroke patients with AFS between 14 and 94 years of age (mean=59.3, SD=0.99) were enrolled. 
Eighty-three percent (83%) were Caucasian and 51% female.  83 patients (37.7%) were naïve 
and 137 (62.3%) were on maintenance therapy.  The mean baseline HU score in naïve stroke 
patients was slightly higher than in maintenance patients (0.635 vs. 0.633).  Improvements in 
mean HU scores from baseline were seen in both cohorts at select timepoints, and were gener-
ally increased and/or were maintained over time.  The AFS stroke safety cohort reported 18 ad-
verse events (AEs) in 10 patients; 10 were serious in 5 patients and 11 (55.5%) were considered 
unrelated to treatment.   
Conclusions: The majority of stroke patients with AFS enrolled in the study were female, Cau-
casian, and on maintenance onabotA treatment.  Data indicates that onabotA treatment can im-
prove and/or maintain HU in AFS patients over time. 
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A MULTI-SENSORY STIMULATING SCANNING METHOD FOR TRAINING 
STROKE PATIENTS WITH SEVERE CHRONIC NEGLECT BY USING VIRTUAL 
REALITY, 
H. Fordell1, K. Bodin2, A. Eklund3,  J. Malm4

 
Department of Pharmacology and Clinical Neuroscience, Umea University, Umea, SWE-
DEN1,Departement of Computerscience, HPC2N, Umea University, Umea, SWEDEN2, De-
partment of Pharmacology and Clinical Neuroscience, Umea University, Umea, SWEDEN3, 
Department of Pharmacology and Clinical Neuroscience, Umea University, Umea, SWEDEN4

Background. There is a lack of effective rehabilitation methods for visuo-spatial neglect (VSN). 
By using virtual technology, a new method (VR method) has been created  which focuses on 
stimulating attention networks: top down scanning training in a 3D game, combined with in-
tense visual, audio and tactile bottom-up stimulation, also including visuo-motor training.  
Objective. To evaluate clinical and functional improvement in stroke patients with VSN, before 
and after training with the new VR method.  
Methods. The VR method consists of an interactive 3D environment: a desktop computer, a 
monitor, 3D glasses and a robotic pen (Phantom Omni). The in-house developed software was 
based on the Tetris game and includes visuo-spatial scanning tasks with sound, visual cues and 
feedback. Fifteen patients (median 71 yrs) with chronic VSN due to a previous right-sided isch-
emia (mean duration 3.5 years) were included.  Training protocol amounted to 15 hours (3x1 h 
for 5 weeks). To assess the VSN at baseline and to establish the chronic state, a VR-based test 
battery* and a Posner task were repeated three times with one-week in-between before training 
started. The same assessment was again repeated after training.  
Results Repeated measurements showed no difference between tests at the repeated baseline 
assessments, establishing the chronic state of VSN. In the Posner-type task, reaction time to 
left-sided stimuli and total reaction time were significantly improved. Traditional VSN tests like 
extinction, Baking Tray task and Star Cancellation tests all showed significant improvement. 
Assessments of activities in daily life were made using the Catherine Bergego scale and a sig-
nificant improvement was noted.  
Conclusion. We present a new VR method for training patients with VSN that has been shown 
to be effective in a small sample of chronic stroke patients. 
* Fordell H et al. A virtual reality test battery for assessment and screening of spatial neglect. 
Acta Neurol Scand. 2011;123:167.
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1 Translational stroke research  
14:30 - 14:40 

Functional Connectivity after Autologous Bone Marrow derived  Stem cell  Transplanta-
tion in Stroke patients through Diffusion Tensor Imaging 
A. Bhasin1, M.V.P. Srivastava2, R. Bhatia3,  S. KUMARAN4, S. MOHANTY5 
 
ALL INDIA INSTITUTE OF MEDICAL SCIENCE, NEW DELHI, INDIA1,ALL INDIA 
INSTITUTE OF MEDICAL SCIENCE, NEW DELHI, INDIA2, ALL INDIA INSTITUTE OF 
MEDICAL SCIENCE, NEW DELHI, INDIA3, ALL INDIA INSTITUTE, NEW DELHI, IN-
DIA4, ALL INDIA INSTITUTE OF MEDICAL SCIENCE, NEW DELHI, INDIA5

Background: Diffusion tensor imaging (DTI) has opened up new challenges and possibilities 
of imaging fiber tracts in the brain. Motor skill recovery is well correlated with microstructural 
properties of corticospinal tracts (CST) forming the basis of neurophysiological recovery af-
ter stroke. The objectives were to study the diffusion tensor parameters after autologous stem 
cell transplantation and correlate with functional recovery in Stroke patients. Methods:For-
ty stroke patients (n=40) were recruited from neurology clinics of which twenty (n=20) were 
transplanted with autologous bone marrow derived stem cells and rest served as controls. All 
patients were evaluated clinically and radiologically at baseline and at 12 months (one year). 
DTI parameters were as :TE=76ms, TR=10,726 ms, 128x128 matrix, FOV 230 mm and 4mm 
slice thickness. Results: Modified Barthel Index (mBI) was statistically significant in stem cell 
group, p=0.05). Significant improvement (p<0.05) was observed in mean FA ratio in the stem 
cell group as compared to controls. An increase of 17.1% in FL ratio and 28% in the FN ratio 
was found between baseline and one year follow up (95% CI- 12.3 – 3.4, p=0.06) in all stem 
cell patients as compared to the controls. The mean axial diffusivity (λװ) in the affected hemi-
sphere was 0.30 and radial diffusivity (λ┴) was 0.40 indicating wallerian degeneration to axo-
nal damage (table 1) (fig 1). Conclusion: Cell transplantation was safe and feasible. Temporal 
association of rFA, % signal intensity and CST involvement was observed with the clinical 
scores in all patients. Stem cell group showed a trend of improvement with an increase in FA 
ratio at one year follow up indicating axonal remodelling and sprouting of fibers facilitating 
motor recovery 
 

 

Table 1. DTI parameters at baseline and one year follow up in stem cell group

Baseline 8 weeks 48 weeks
Trace D 3.73 3.68 3.1
Radial dif-
fusivity

0.40 0.35 0.30

Axial dif-
fusivity

0.30 o.28 0.25

FA 0.47 0.53 0.78
FL 0.22 0.24 0.27
FN 0.27 0.33 0.41

FA; fractional anisotropy; FL: Fiber length; FN: Fiber number
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14:50 - 15:00 

Dabigatran decreases hemorrhage by inhibiting thrombin-mediated microvessel matrix 
degradation 
G.J. del Zoppo1, Y.H Gu2, B.T. Hawkins3, Y. Izawa4

 
University of Washington, Seattle, USA1,University of Washington, Seattle, USA2, University 
of Washington, Seattle, USA3, University of Washington, Seattle, USA4

Background: New oral anticoagulants significantly reduce intracerebral hemorrhagic risk in the 
setting of atrial fibrillation (AF) compared to warfarin, by unknown mechanisms. Thrombin 
generated in the cerebral microvessel wall during focal ischemia is associated with increased 
blood-brain barrier permeability and hemorrhage. We hypothesized that the direct anti-throm-
bin dabigatran decreases the risk of hemorrhage by blocking degradation of the microvessel 
matrix by the proteolytic activity of thrombin. Methods: Primary murine brain endothelial 
cells (mBEC), without or with astrocytes, or cerebral tissues, were exposed to purified mu-
rine α-thrombin (0-10U/ml) with and without clinically-relevant concentrations of dabigatran 
(100nM-1µM) to determine the fate of microvessel matrix integrity. A novel immunoblot-based 
matrix degradation assay using purified collagen IV or mouse brain cortex was developed. Re-
sults: Thrombin significantly degraded collagen IV and murine cerebral cortex in a concentra-
tion-dependent manner (e.g. 4.4 ± 1.7-fold increase in degradation with 3U/ml thrombin) at pH 
7.4 and at concentrations previously shown to increase permeability. Dabigatran significantly 
abrogated the loss of collagen IV (overall, p<0.0001 by ANOVA, n=24; and 68.2 ± 15.3% re-
duction with 1µM dabigatran), but not perlecan, from cerebral vascular matrix in a concentra-
tion-dependent manner. Studies of the impact of dabigatran on thrombin’s effect on collagen/
perlecan within the matrix have been undertaken. Conclusion: Dabigatran significantly blocks 
thrombin-induced microvessel basal lamina matrix protein degradation. These findings suggest 
that thrombin increases microvessel permeability by degradation of microvessel matrix struc-
ture. The inhibitory effects of dabigatran would be expected to decrease thrombin-associated 
hemorrhage and edema formation in vivo. Ongoing studies further detail the mechanisms by 
which dabigatran decreases cerebral hemorrhagic risk during AF. 
 
 

2 Translational stroke research  
14:40 - 14:50 

PISCES – A Phase I Trial of CTX0E03 Human Neural Stem Cells in Ischaemic Stroke: In-
terim Results 
D. Kalladka1, J. Sinden2, K. Pollock3,  W. Smith4, J. McLean5,  L. Dunn6, C. Santosh7,  K. 
Muir8

 
Stroke Research Group, Southern General Hospital, Glasgow, UK 
University of Glasgow, Glasgow, UNITED KINGDOM1,ReNeuron Ltd., Surrey, UNITED 
KINGDOM2, ReNeuron Ltd., Surrey, UNITED KINGDOM3, University of Glasgow, Glasgow, 
UNITED KINGDOM4, Dept. of Neuroradiology, Institute of Neurological Sciences, Southern 
General Hospital, Glasgow, UNITED KINGDOM5, Dept. of Neurosurgery, Institute of Neuro-
logical Sciences, Southern General Hospital, Glasgow, UNITED KINGDOM6, Dept. of Neu-
roradiology, Institute of Neurological Sciences, Southern General Hospital, Glasgow, UNITED 
KINGDOM7, University of Glasgow, Glasgow, UNITED KINGDOM8

Background: CTX0E03 is a conditionally immortalized human neural stem cell line, developed 
as GMP manufactured, allogeneic, Advanced Therapy Medicinal Product. Four weeks after rat 
MCAo stroke, intra-cerebral implantation showed dose-dependent improved functional out-
come, with increased host striatal angiogenesis & neurogenesis. We undertook a clinical study 
to investigate the safety of intra-cerebral implantation of CTX0E03. Methods: Open label, 
single site, ascending dose trial in male patients (≥60 years) with stable disability (NIHSS≥6, 
mRS>2) after ischaemic stroke 6-60 months previously. Sequential groups received single im-
plantation of 2, 5, 10 & 20 million cells by stereotaxic injection to the ipsilateral putamen. Clin-
ical (NIHSS, mRS, BI, Ashworth, QoL) & radiological (MRI, fMRI, DTI) data were collected 
over 2 years. The primary endpoint was safety, including adverse events, neurological change 
& mortality with secondary functional endpoints. Results: By 1stJan2014, 11 patients (mean 
age 69 years) had received CTX0E03. Follow-up was between 9 & 24 months. Median pre-im-
plantation NIHSS was 7±1.3 & mean time from stroke 29±14.3 months. Three had sub-corti-
cal-only & 7 had right hemisphere infarcts. Post-implantation, no immunological or cell-related 
adverse events were observed. Adverse events included only those related to the procedure or 
underlying comorbidities. NIHSS improved by median 1 point at 1 month post cell implanta-
tion (n=11) & 3 points at 1 year (n=9). Barthel Index improved by median 1 & 2 points at 3 
(n=11) & 12 (n=9) months, respectively. Summated Ashworth scores for affected limbs im-
proved by mean 5 (-5to14) at day 90 (n=11) & 7 (-5to13) at 1 year (n=9). Conclusion: Up to a 
dose of 20 million cells, no cell related adverse events were observed with follow-up between 
9 & 24 months. Neurological impairment & functional measures were improved at 1 month & 
sustained at 1 year. Observations support further clinical evaluation of CTX0E03 in stroke. 
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DIAGNOSTIC POTENTIAL OF NR2 PEPTIDE FOR ACUTE AND DELAYED CERE-
BRAL ISCHEMIA 
S.A. Dambinova1, J.D. Weissman2 
 
DeKalb Medical, Decatur, USA1,DeKalb Medical, Decatur, USA2

Background: Feasibility studies of NR2 peptide, a cleavage product of NMDA neuroreceptors 
that released into the bloodstream due to cerebral ischemia were conducted. The diagnostic po-
tential of NR2 peptide in different clinical settings is summarized.  
Methods: Pilot studies at 8 hospitals in USA, Germany, and UK were performed. The total of 
380 patients with stroke/TIA defined by MRI, 356 with mild TBI and 367 controls were en-
rolled. Blood samples were assayed by rapid MP-ELISA and univariate/multivariate statistical 
analyses of results were performed. 
Results: In hyper-acute IS (0.5-4.5 h of onset), NR2 peptide showed sensitivity of 88% and 
specificity of 99% (0.5 ng/mL cut off). A sensitivity of 92% and a specificity of 96% of NR2 
peptide biomarker to detect acute IS within 24 h of onset was established at 1.0 ng/mL cut off. 
A correlation (rs=0.73) between the biomarker values and acute cortical lesions (<200 mL) was 
found. In patients with neurological adverse events after carotid revascularization (p=0.005) 
and high risk of TIA (p<0.001) the biomarker concentrations were drastically elevated as well.  
In 10% of mild TBI followed with DCI abnormal peptide values (2.0-12.0 ng/mL) compared to 
controls (p<0.001) were detected. MRI/DWI defined areas of ICH surrounded with ischemic le-
sions and accompanied with increased GFAP & NR2 peptide values. 
Conclusions: The statistical significance of NR2 peptide in acute IS has been demonstrated with 
timely corresponding cut off value. The assay might be used in conjunction with neurological 
assessment and neuroimaging in ruling-in patients with acute or delayed cerebral ischemia. 
 
 

4 Translational stroke research  
15:00 - 15:10 

Distinction between ischemic and haemorrhagic strokes: an emerging role for blood hu-
man neutrophil alpha defensins (HNP) 1-3 
N. Turck1, V. Fetaud2, N Tiberti3,  A Penalba4, V. LIombart5,  P. Burkhard6, J. Montaner7,  J.C. 
Sanchez8

 
Faculty of Medicine, University of Geneva, Geneva, SWITZERLAND1,Faculty of Med-
icine, University of Geneva, Geneva, SWITZERLAND2, Faculty of Medicine, University of 
Geneva, Geneva, SWITZERLAND3, Vall d’Hebron Institute of Research (VHIR), Universitat 
Autònoma de Barcelona, Barcelona, SPAIN4, Vall d’Hebron Institute of Research (VHIR), Uni-
versitat Autònoma de Barcelona,, Barcelona, SPAIN5, Geneva University Hospitals and Faculty 
of Medicine, Geneva, SWITZERLAND6, Vall d’Hebron Institute of Research (VHIR), Univer-
sitat Autònoma de Barcelona, Barcelona, SPAIN7, Faculty of Medicine, University of Geneva, 
Geneva, SWITZERLAND8

Background: Early clinical differentiation of stroke subtypes (ischemia vs. haemorrhage) is 
highly challenging. This distinction is however crucial for allowing a rapid triage of patients 
in view of the limited therapeutic time window during which thrombolytic therapies can safely 
and effectively be used for ischemic strokes. In practice, brain imaging (computed tomographic 
(CT) and/or magnetic resonance imaging (MRI)) is currently the main clinical tool for discrim-
inating haemorrhagic and ischemic patients. Nevertheless, important limitations such as brain 
imaging facilities not immediately available or geographically distant, costs of this diagnosis 
and medical or neuroimaging contraindications persist. In this context, biomarkers able to dis-
tinguish stroke subtypes could be highly useful for improving patient management. 
Methods: Consecutive patients with a final diagnosis of ischemic stroke and intracerebral hae-
morrhage from two different centers (swiss, N= 31 and spanish, N=71) were included in our 
study. Age and sex matched control patients were also enrolled. 
An isobaric quantitative (tandem mass tag, TMT) proteomic discovery strategy was carried 
out to compare the serum protein content of ischemic (N=2) and haemorrhagic stroke (N=2) 
patients. Protein verification was performed using a commercial human neutrophil alpha defen-
sins (HNP) 1-3 ELISA kit on the two cohorts. The predictive performance of these biomarkers 
was established using Mann-Whitney U tests and ROC curves. 
Results: Proteomics experiment revealed HNP 1-3 as overexpressed in haemorrhagic patients 
(TMT ratio: 2.2, 3 unique quantified peptides). This result was confirmed by ELISA in the 2 in-
dependent cohorts. HNP 1-3 was significantly higher in the blood samples obtained whithin 4.5 
hours from stroke onset of  hemorhagic strokes as compared to ischemic strokes (p=0.014) and 
also significantly higher than HNP1-3 levels of healthy controls (p<0.05). 
Conclusions: In our study,HNP 1-3, known so far for their immune activities, emerged as po-
tential new marker for stroke diagnosis and more specifically for subtype’s distinction. 
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ADC heterogeneities within acute ischemic lesion predicted better functional outcome in 
experimental stroke 
I. HENRIQUES1, M. GUTIERREZ-FERNANDEZ2, B. RODRIGUEZ-FRUTOS3, J RAMOS4, 
L. ORTEGA5,  T. NAVARRO6, S. CERDAN7,  J. FERRO8, E. DIEZ-TEJEDOR9

 
Neurosciences and Cerebrovascular Research Lab IdiPAZ, Faculdade de Medicina da 
Universidade de Li, LISBOA, PORTUGAL1,Neurosciences and Cerebrovascular Research 
Lab IdiPAZ, Neurology Department Hospital Universitario la Paz, MADRID, SPAIN2, Neuro-
sciences and Cerebrovascular Research Lab IdiPAZ, Neurology Department Hospital Univer-
sitario la Paz, MADRID, SPAIN3, Neurosciences and Cerebrovascular Research Lab IdiPAZ, 
Neurology Department Hospital Universitario la Paz, MADRID, SPAIN4, Neurosciences and 
Cerebrovascular Research Lab IdiPAZ, Neurology Department Hospital Universitario la Paz, 
MADRID, SPAIN5, SIERMAC Universidad Autónoma de Madrid, MADRID, SPAIN6, SIER-
MAC Universidad Autónoma de Madrid, MADRID, SPAIN7, Faculdade de Medicina da Uni-
versidade de Lisboa, LISBOA, PORTUGAL8, Neurosciences and Cerebrovascular Research 
Lab IdiPAZ, Neurology Department Hospital Universitario la Paz, MADRID, SPAIN9 

BACKGROUND   
After acute ischemia, viable tissue at risk of infarction can be detectable by perfusion weight-
ed imaging/diffusion weighted imaging (PWI/DWI) mismatch, but the time needed to process 
PWI limits its use in the clinical setting. As DWI is highly sensitive to acute tissue damage, we 
hypothesized that heterogeneities inside ischemic DWI ADC maps represent areas with a dif-
ferent potential for recovery and may relate to different immunohistochemical patterns of isch-
emic tissue damage. 
METHODS 
We studied a permanent model of middle cerebral artery occlusion (pMCAO) in Sprague-Daw-
ley rats, randomly distributed to pMCAO (group1 ) and sham surgery (group 2). We analyzed 
lesion size 24h after surgery in vivo by T2 sequence MRI and post mortem (HE stain). We per-
formed DWI with ADC maps and PWI (CBF, CBV and MTT). Functional outcome was eval-
uated by Modified Roger Scale and Rotarod test, cell dead expression by TUNEL, and brain 
protection markers including reactive oxygen species (ROS)-producing enzyme NOX-4.  
RESULTS 
Ischemic lesion size was similar in pMCAO rats. No lesion was present in group 2. Rats with 
heterogeneities in ADC maps in more than 2/3 of the ischemic lesion showed better functional 
outcome both in Rotarod test (p=0.039) and Rogers scale ( p=0.04) if compared to rats with ho-
mogeneous non patchy lesions on ADC . There was less expression of NOX-4 in rats with het-
erogeneous ADC image (p=0.089). Heterogeneities related with areas of higher CBF (p=0.038).  
CONCLUSION 
In our rodent model of pMCAO, intralesional heterogeneity in ADC maps at 24 h predicted 
better functional outcome in lesions of similar size. Applied to the clinical setting, early identi-
fication of tissue at increased risk of irreversible infarction through DWI with ADC maps may 
assist decision making regarding reperfusion therapy. 

6 Translational stroke research  
15:20 - 15:30 

Neuro-therapeutic potency of recombinant heat shock protein Hsp70 in experimental 
ischemic stroke 
M.A. Shevtsov1, B.P. Nikolaev2, L.Y. Yakovleva3,  A.V. Dobrodumov4, A.S. Dayneko5,  A.A. 
Shmonin6, T.D. Vlasov7,  E.V. Melnikova8, I.V. Guzhova9, A.M. Ischenko10, A.L. Mikhrina11, 
B.A. Margulis12 
 
Institute of Cytology of the Russian Academy of Sciences (RAS), St Petersburg, RUSSIAN 
FEDERATION1,Research Institute of Highly Pure Biopreparations, St Petersburg, RUSSIAN 
FEDERATION2, Research Institute of Highly Pure Biopreparations, St Petersburg, RUSSIAN 
FEDERATION3, Institute of Macromolecular Compounds of the Russian Academy of Sciences 
(RAS), St Petersburg, RUSSIAN FEDERATION4, First St.Petersburg I.P.Pavlov State Medical 
University, St Petersburg, RUSSIAN FEDERATION5, First St.Petersburg I.P.Pavlov State Med-
ical University, St Petersburg, RUSSIAN FEDERATION6, First St.Petersburg I.P.Pavlov State 
Medical University, St Petersburg, RUSSIAN FEDERATION7, First St.Petersburg I.P.Pavlov 
State Medical University, St Petersburg, RUSSIAN FEDERATION8, Institute of Cytology of 
the Russian Academy of Sciences (RAS), St Petersburg, RUSSIAN FEDERATION9, 
Research Institute of Highly Pure Biopreparations, St Petersburg, RUSSIAN FEDERATION10, 
I.M. Sechenov institute of evolutionary physiology and biochemistry of the Russian Academy 
of Sciences (RAS), St Petersburg, RUSSIAN FEDERATION11, Institute of Cytology of the 
Russian Academy of Sciences (RAS), St Petersburg, RUSSIAN FEDERATION12 

Background  
70-kDa heat shock protein Hsp70 is well known for its cell protective functions and thus could 
be applied as therapeutic agent for management of patients with acute ischemic stroke. Neuro-
protective and neurotherapeutic activity of the recombinant Hsp70 was explored in the model 
of experimental ischemia in rats.  
Methods 
Ischemia was produced by the occlusion of the middle cerebral artery (MCA) for 45 minutes. 
For assessment of neuroprotection 20 min prior to ischemia Hsp70 at various concentrations 
was intravenously injected. 48 hours after ischemia rats were sacrificed and brain sections were 
stained with 2% triphenyl tetrazolium chloride (TTC) to assess the infarction volume. For con-
sidering Hsp70 neurotherapeutic activity following 2 hours after reperfusion (2¾ hours after 
ischemia) we intravenously administered Hsp70. Rats were subjected for 72 hours to survive. 
Ischemic region was analyzed using high-field MR scanner (7.1 T). In separate set of exper-
iments we analyzed the efficacy of prolonged delivery of Hsp70 loaded into alginate micro-
spheres. Results Preliminary treatment with Hsp70 significantly reduced the ischemic zone in 
animals (optimal response at 2.5 mg/kg). Administration of the Hsp70 following onset of isch-
emia led to nearly 3-fold decrease of the infarction zone in the animals in the dose-dependent 
manner with an optimal therapeutic response at 5 mg/kg (P<0.001). Subsequent staining of 
brain sections for the presence of Annexiv V demonstrated the reduction of the apoptotic area 
in the Hsp70-treated animals in comparison to control rats. Long-term treatment of the isch-
emiс rats by Hsp70 encapsulated into alginate granules with retarded release of protein further 
reduced the infarct volume in the brain thus proving the necessity of sustained delivery of chap-
erone.  
Conclusion  
Hsp70 due to its high cerebroprotective potential can be applied in management of the acute 
ischemic stroke. 
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Treating experimental stroke with adult neural progenitor cells – an analysis of optimal 
intravenous cell delivery time points and their underlying mechanisms 
D.M. Hermann1, B. Kaltwasser2, M.K. Teli3,  T.R. Doeppner4  
 
University of Duisburg-Essen Medical School, Dept. of Neurology, Essen, GER-
MANY1,University of Duisburg-Essen Medical School, Dept. of Neurology, Essen, GERMA-
NY2, National Institute of Technology Calicut, Calicut, INDIA3, University of Duisburg-Essen 
Medical School, Dept. of Neurology, Essen, GERMANY4

Introduction: Neural progenitor cells (NPCs) induce histological/functional recovery after 
stroke, albeit grafted cells are not integrated into the residing neural network. Although the 
most ideal NPC delivery route remains elusive, intravenous cell delivery is not inferior to intra-
cerebral cell transplantation. However, systematic analyses of optimal time points for intrave-
nous NPC delivery and their long-term consequences do not exist. 
Methods: Male C57BL6 mice were exposed to cerebral ischemia for 30 min and NPCs were 
grafted via cannulation of the femoral vein during reperfusion, on day 1 or on day 28 post-
stroke. Animals were allowed to survive for up 84 days post-stroke, followed by behavioral 
tests and immunohistochemical analyses. 
Results: Numbers of grafted NPCs within the ischemic hemisphere were increased on days 56 
and 84 after transplantation on day 28 post-stroke. Likewise, transplantation on day 28 yield-
ed enhanced neuronal differentiation rates of grafted cells. However, reduced post-ischemic 
brain injury was only found after acute NPC delivery for as long as 56 days post-stroke. On the 
contrary, late NPC transplantation on day 28 resulted in reduced functional deficits on day 84, 
albeit tissue injury was not affected. Reduced brain injury after acute NPC transplantation was 
associated with enhanced blood-brain-barrier (BBB) stabilization and reduced microglial acti-
vation. On the other hand, late NPC transplantation stimulates neural regeneration via enhanced 
angioneurogenesis within the lesion site. 
Conclusions: Acute NPC delivery yields long-term but not stable reduction of brain injury via 
stabilization of the BBB, whereas late NPC delivery enhances post-ischemic neuroregeneration 
via mechanisms involving increased angioneurogenesis. 
 
 

8 Translational stroke research  
15:40 - 15:50 

Anti-ischemic Efficacy and Safety of a Synthetic Multi-target-directed Ligand LMT-356 
C. Ju1, A.M.A. Anthony Jalin2, Y. Choi3, W-.K. Kim4 
Department of Neuroscience, College of Medicine, Korea University, Seoul, SOUTH KO-
REA1,Department of Neuroscience, College of Medicine, Korea University, Seoul, SOUTH 
KOREA2, Department of Biotechnology, School of Life Sciences and Biotechnology, Korea 
University, Seoul, SOUTH KOREA3, Department of Neuroscience, College of Medicine, Korea 
University, Seoul, SOUTH KOREA4

Backgrounds: 
Multi-target directed ligand (MTDL) is emerging as a powerful approach to treat cerebral isch-
emic stroke involving multiple cytotoxic mechanisms. From this perspective, we recently syn-
thesized a series of enhanced MTDL derivatives by introducing additional anti-oxidant and an-
ti-excitotoxic moieties to a known anti-inflammatory agent, (1S)-(-)-verbenone.  
Methods:  
The efficacy and safety were assessed by oxygen-glucose deprivation (OGD, 90 min) and sub-
sequent reoxygenation (R, 9 h) in cultured rat cortical neurons and in rat in vivo transient isch-
emic models [i.e., middle cerebral artery occlusion (MCAO, 1.5 h) followed by reperfusion].  
Results: 
Of synthesized MTDLs, LMT-356 most effectively reduced OGD/R-induced neuronal injury 
(IC50 = 6.14 microM). Post-ischemic treatment of LMT-356 (50 mg/kg, i.p.; twice at 2 and 
7 h after the onset of MCAO) significantly reduced not only infarct volumes and edema (by 
68.0 and 59.4%, respectively), but also neurological deficits (P<0.001). Furthermore, treatment 
of MCAO rats with LMT-356 improved survival and functional recovery even 21 days later 
(n=20). Cell-free antioxidant capacity assays showed that LMT-356 has direct scavenging ac-
tivities against peroxyl and nitrogen radicals. LMT-356 decreased nitrotyrosine formation, an 
indicator of nitrosative stress in ischemic penumbra (P=0.014). Moreover, LMT-356 attenuated 
infiltration of ED-1 and MPO-positive inflammatory cells (P=0.016), and decreased produc-
tion of inflammatory cytokines (i.e., IL-1alpha, IL-1beta, and TNF-alpha) in ischemic lesions 
(P<0.05). In safety assessments in mice, LMT-356 did not exhibit apparent toxicity (LD50 > 
2g/kg). Moreover, LMT-356 did not aggravate whole blood injection-induced brain damage and 
tPA-induced hemorrhage. 
Conclusions:  
Due to its multiple anti-ischemic properties and safety, a novel MTDL, LMT-356 would have a 
great therapeutic potential for the therapy of cerebral ischemic stroke.
(* CJ and AMAAJ equally contributed.) 
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Cognitive decline, mood disorders and subcortical damage in stroke outcome
Chairs: E. Díez-Tejedor, Spain and J. Ferro, Portugal
                                                                      

Pathogenic mechanisms of postroke cognitive decline and mood disorders. Rele-
vance of connectivity dysfunction
L. Pantoni, Italy 

Neuroimaging of subcortical lesion in poststroke cognitive disease. 
F. Fazekas, Austria

The burden of post-stroke cognitive decline in stroke outcome. Possible thera-
peutic strategies. 
G. Román, USA

Poststroke mood disorders. The relevance and management of these sequelae in 
stroke patients.
J. Ferro, Portugal
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Stroke prognosis B
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1 Stroke prognosis B 
16:30 - 16:40 

Balance between Metalloproteinases and Tissue inhibitors of Metalloproteinases Predicts 
Poor Outcomes in Ischemic Stroke Patients Treated with Thrombolysis: Results from the 
MAGIC Study 
B. Piccardi1, P. Tonelli2, A.M. Gori3, E. Innocenti4, P. Nencini5,  B. Giusti6, M. Nesi7,  V. Pa-
lumbo8, A. Armillis9, G. Pracucci10, R. Abbate11, D. Inzitari12 
on behalf of the Biological Markers Associated with Acute Ischemic Stroke (MAGIC) Study 
Group
 
Univ of Florence, Florence, ITALY1,NEUROFARBA Department, Univ of Florence, Flor-
ence, ITALY2, Department of Experimental  and Clinical Medicine, Thrombosis Centre, Uni-
versity of Florence, Florence, ITALY3, NEUROFARBA Department, University of Florence, 
Florence, ITALY4, Stroke and Neurology Unit, Careggi University Hospital, Florence, ITALY5, 
Department of Experimental  and Clinical Medicine, Thrombosis Centre, University of Flor-
ence, Florence, ITALY6, Stroke and Neurology Unit, Careggi University Hospital, Florence, IT-
ALY7, Stroke and Neurology Unit, Careggi University Hospital, Florence, ITALY8, Department 
of Experimental  and Clinical Medicine, Thrombosis Centre, University of Florence, Florence, 
ITALY9, 
NEUROFARBA Department, University of Florence, Florence, ITALY10, Department of Exper-
imental  and Clinical Medicine, Thrombosis Centre, University of Florence, Florence, ITALY11, 
NEUROFARBA Department, University of Florence, Florence, ITALY12,  

Background: Experimentally, metalloproteinases (MMPs) play a detrimental role related to 
severity of ischemic brain lesions. Both MMPs activity and function in tissues reflect the bal-
ance between MMPs and tissue inhibitors of metalloproteinases (TIMPs). Circulating level 
variations of MMP9 have been recently proved associated  with poor outcomes in stroke pa-
tients treated with tissue plasminogen activator (tPA). We aimed to evaluate the role of MMPs/
TIMPs ratios in the setting of tPA treated stroke patients. Methods: Blood was taken before and 
24-hours after tPA from 327 patients (mean age 68 years, median NIHSS 11) with acute isch-
emic stroke. Delta median values of each MMP/TIMP ratio [(post tPA MMP/TIMP-baseline 
MMP/TIMP)/(baseline MMP/TIMP)] were analyzed related to symptomatic intracerebral hem-
orrhage (sICH), significant hemorrhagic transformation (defined as hemorrhagic infarction type 
2 or any parenchimal hemorrhage), stroke subtypes (defined according to Oxfordshire Commu-
nity Stroke Project) and 3-month death. The net effect of each MMP/TIMP ratio was estimated 
by a logistic regression model including major clinical determinants of outcomes. Results: 1) 
sICH vs no-sICH: significant for deltaMMP9/TIMP1, and deltaMMP9/TIMP2 [OR (95%CI): 
MMP9/TIMP1 1.27 (1.01–1.59); MMP9/TIMP2 1.56 (1.20-2.02), respectively]. 2) Significant 
HT vs no-significant HT: significant for deltaMMP9/TIMP2 [OR (95%CI): 1.31 (1.04–1.65)]. 
3) Total Anterior Circulation Syndrome vs Partial Anterior Circulation Syndrome: significant 
for delta MMP9/TIMP2 [OR (95%CI): 1.42 (1.11–1.82)]. 4) Death vs survival: significant for 
deltaMMP9/TIMP2 [OR (95%CI): 1.31 (1.01-1.73)]. Conclusion: Our data add substantial 
clinical evidence about the role of MMPs/TIMPs balance in tPA treated stroke patients. These 
results may prompt clinical trial on MMPs inhibitors to be administered together with tPA in or-
der to counteract its deleterious effect. 
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Application of stroke severity and comorbidity index to prediction of mortality: from Vis-
ta archives 
T. Phan1, B. Clissold2, J. Ly3, H. Ma4, V. Srikanth5

 
Monash Health and Stroke and Aging Research Group, Clayton, AUSTRALIA1,Monash 
Health and Stroke and Aging Research Group, Clayton, AUSTRALIA2, Monash Health and 
Stroke and Aging Research Group, Clayton, AUSTRALIA3, Monash Health and Stroke and 
Aging Research Group, Clayton, AUSTRALIA4, Monash Health and Stroke and Aging Re-
search Group, Clayton, AUSTRALIA5

Background and Purpose:  
The availability of administrative data incorporating a comorbidity index, has led to the idea 
of measurement and comparison of stroke mortality across hospitals. Recently, it has been sug-
gested that the addition of stroke severity score (National Institute of Health Stroke Score/NI-
HSS) improves prediction of mortality. In this study we explore the role of NIHSS at different 
time points as well as the extent of ischemia on CT scan in prediction of mortality at the bed-
side. 
Methods:  
The Virtual International Stroke Trials Archive (VISTA) was searched for patients who had 
baseline CT scan reading of ASPECTS (measure of extent of ischemia), stroke severity score 
(NIHSS at 24 hours) and disability (modified Rankin score/mRS). The Charlson comorbidity 
index was also calculated using clinical information in VISTA. Logistic regression was used to 
derive different models predicting mortality at 90 days. The area under the receiver operating 
characteristics curve (AUC) was used to assess the discrimination ability of these regression 
models for mortality. 
Results: The demographic data among 4743 patients were: mean age 68.6±12.5, comorbidi-
ty score 3.3±0.9, NIHSS at baseline 12.8±5.4, NIHSS at 24 hour 10.4±7.2. Death occurred in 
n (15%) subjects. The model incorporating age and comorbidity index had an AUC of 0.69 
(95%CI 0.67-0.71). The addition of baseline NIHSS improved AUC to 0.77 (95%CI 0.75-
0.79), whereas the use of NIHSS at 24 hour resulted in substantial improvement in AUC to 0.83 
(95%CI 0.81-0.84). Adding ASPECTS score and NIHSS at 24 hour resulted only in a small fur-
ther improvement 0.84 (95%CI 0.82-0.86).   
Conclusion: Excellent discrimination for 90 days mortality was achieved with addition of 24 
hour NIHSS stroke severity score to age and comorbidity, compared with the latter two only.

2 Stroke prognosis B 
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Brachial-ankle pulse wave velocity for functional outcome in acute stroke 
J. Kim1, T.J. Song2, E.H. Kim3,  K.J. Lee4, D.B. Song5,  H. S. Nam6, Y.D. Kim7,  J. H. Heo8 
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SOUTH KOREA1,Department of Neurology, Ewha Womans University, Seoul, SOUTH 
KOREA2, Department of Neurology, Yonsei University College of Medicine, Seoul, SOUTH 
KOREA3, Department of Neurology, Yonsei University College of Medicine, Seoul, SOUTH 
KOREA4, Department of Neurology, Yonsei University College of Medicine, Seoul, SOUTH 
KOREA5, Department of Neurology, Yonsei University College of Medicine, Seoul, SOUTH 
KOREA6, Department of Neurology, Yonsei University College of Medicine, Seoul, SOUTH 
KOREA7, Department of Neurology, Yonsei University College of Medicine, Seoul, SOUTH 
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Background: Arterial stiffness increases with aging and has been suggested as a surrogate 
marker of atherosclerosis and an independent vascular risk factor. Brachial-ankle pulse wave 
velocity (baPWV) is a recently developed noninvasive method for arterial stiffness. The aims of 
this study were to evaluate whether baPWV measured in acute phase of cerebral infarction has 
a prognostic value for long-term functional outcome and whether the prognostic value differs 
between stroke subtypes. 
Methods: We included 1091 consecutive patients with first-ever acute cerebral infarction. Mea-
surement of baPWV was done using an automated device (VP-1000; Colin Co. Ltd, Komaki, 
Japan) within 7 days after admission. Patients were subdivided into tertile groups (T1–T3) ac-
cording to the level of baPWV. Stroke subtypes were classified using the Trial of Org 10172 in 
Acute Stroke Treatment classification. Poor functional outcome was defined as modified Rankin 
Scale >2 measured at 3 months after stroke onset. 
Results and Conclusion: Mean age of the 1091 included patients was 65.00 ± 12.30 year and 
male was 63.5 %. Mean value of baPWV was 20.82 +/- 6.29 m/sec. At 3 months from stroke 
onset, there were 181 (16.6 %) patients with poor functional outcome. In multivariate logistic 
regression, patients in the highest tertile of baPWV (T3; >22.25 m/sec) were at increased risk 
for poor functional outcome [adjusted OR, 1.88; 95% CI, 1.06–3.40] compared to the lowest 
tertile (T1; <17.55 m/sec). When we treated baPWV as a continuous variable, adjusted OR was 
1.53 [95% CI, 1.12-2.09] for 10 m/sec increase in baPWV. There was no significant interaction 
effect between the value of baPWV and stroke subtypes, which suggested that the predictive 
value of baPWV did not differ between stroke subtypes. In conclusion, our study demonstrated 
that baPWV, a simple non-invasive method for arterial stiffness, has a prognostic value for pre-
dicting long-term functional outcome in patients with acute cerebral infarction. 
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Long-term follow-up of children and young adults with acute ischemic stroke 
B. Goeggel Simonetti1, A. Cavelti2, M. Arnold3,  S. Bigi4, M. Regenyi5,  H.P. Mattle6, Th. 
Heinks Maldonado7,  M. Studer8, J. Gralla9, M. Steinlin10, U. Fischer11 
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Inselspital, University Hospital Bern and University of Bern, Bern, SWITZERLAND2, Depart-
ment of Neurology, Inselspital, University Hospital Bern and University of Bern, Bern, SWIT-
ZERLAND3, Division of Pediatric Neurology, University Children’s Hospital, Inselspital, Uni-
versity Hospital Bern and University of Bern, Bern, SWITZERLAND4, Division of Pediatric 
Neurology, University Children’s Hospital, Inselspital, University Hospital Bern and University 
of Bern, Bern, SWITZERLAND5, Department of Neurology, Inselspital, University Hospital 
Bern and University of Bern, Bern, SWITZERLAND6, Division of Pediatric Neurology, Uni-
versity Children’s Hospital, Inselspital, University Hospital Bern and University of Bern, Bern, 
SWITZERLAND7, Division of Pediatric Neurology, University Children’s Hospital, Inselspi-
tal, University Hospital Bern and University of Bern, Bern, SWITZERLAND8, Department of 
Neuroradiology, Inselspital, University Hospital Bern and University of Bern, Bern, SWIT-
ZERLAND9, 
Division of Pediatric Neurology, University Children’s Hospital, Inselspital, University Hospi-
tal Bern and University of Bern, Bern, SWITZERLAND10, Department of Neurology, Inselspi-
tal, University Hospital Bern and University of Bern, Bern, SWITZERLAND11

Background: We previously compared short-term outcome of children and young adults with 
acute ischemic stroke (AIS) in two large registries and found no difference. The aim of this 
study was to assess long-term follow-up (FU) in the same cohort.  
Methods: We compared functional and psychosocial long-term outcome (>/=2 years after AIS) 
in children (1 month-16 years) and young adults (16.1-45 years) who suffered an AIS between 
01/2000 to 12/2008 and consented for FU. Data of children were collected prospectively in the 
Swiss Neuropediatric Stroke Registry, young adults in the Bernese stroke database.  
Results: Information on long-term FU was available in 95/116 children and 154/187 young 
adults. Median FU was 7.2 years (range 2.4-13.0) and did not differ between children and 
young adults (p=0.122). Long-term functional outcome was similar in both groups (p=0.896): 
favorable outcome (mRS 0-1) was achieved in 53 children (56%) and 84 young adults (55%). 
Mortality in children was 14% (13/95) and in young adults 7% (11/154) (p=0.121). Children 
were more likely to receive non-pharmacological treatment (29%/14%, p=0.002) and to suffer 
from behavioral problems (13%/5%, p=0.040), whereas adults more commonly reported an im-
pact of AIS on everyday life (27%/64%, p<0.001), and were more likely to receive antiplatelets 
(33%/62%, p<0.001) on long-term. In a multivariate regression analysis, low (Ped-)NIHSS was 
the most important predictor of favorable outcome (p<0.001).  
Conclusion: Mortality and disability during long-term FU after acute ischemic stroke did not 
differ between children and young adults. However, there were significant differences in behav-
ior and everyday life activities.
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Effects of anticoagulant treatment on acute ischemic stroke severity and outcome in pa-
tients with atrial fibrillation 
K. Tziomalos1, S.D. Bouziana2, M. Spanou3,  M. Papadopoulou4, V. Giampatzis5,  V. Dourliou6, 
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Aristotle University of Thessaloniki, AHEPA University Hospital, Thessaloniki, GREECE4, 
First Propedeutic Department of Internal Medicine, Medical School, Aristotle University of 
Thessaloniki, AHEPA University Hospital, Thessaloniki, GREECE5, First Propedeutic Depart-
ment of Internal Medicine, Medical School, Aristotle University of Thessaloniki, AHEPA Uni-
versity Hospital, Thessaloniki, GREECE6, First Propedeutic Department of Internal Medicine, 
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AHEPA University Hospital, Thessaloniki, GREECE9, 
First Propedeutic Department of Internal Medicine, Medical School, Aristotle University of 
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Background: It is unclear whether anticoagulant treatment in patients with atrial fibrillation 
(AF) affects acute ischemic stroke severity and outcome. Methods: We prospectively studied 
539 consecutive patients (41.2% males, age 78.9+/-6.6 years) who were hospitalized for acute 
ischemic stroke. Stroke severity was assessed with the National Institutes of Health Stroke 
Scale (NIHSS) score on admission. The outcome was assessed with dependency rate at dis-
charge (i.e. modified Rankin scale 2-5) and in-hospital mortality rate. Results: On admission, 
171 patients (31.7%) had a history of AF and were on acenocoumarol (n=51), single (n=62) or 
dual antiplatelet treatment (n=12), dabigatran (n=4) or low-molecular weight heparin (n=7); 35 
patients were not on any anticoagulant or antiplatelet agent. Among the 51 patients on aceno-
coumarol, INR on admission was <2, 2-3 and >3 in 35, 14 and 2, respectively. The NIHSS 
score was lowest in patients on acenocoumarol with INR 2-3 or on dual antiplatelet treatment, 
intermediate in those on single antiplatelet or on no treatment, and highest in those on aceno-
coumarol with INR<2 (8.3+/-9.9, 8.3+/-8.7, 11.1+/-10.0, 10.4+/-9.8 and 13.7+/-11.7, respec-
tively; p=NS). Dependency rates were lowest in patients on acenocoumarol with INR 2-3 or on 
dual antiplatelet treatment and were significantly higher in patients on single antiplatelet treat-
ment, on acenocoumarol with INR<2 or on no treatment (20.0, 22.2, 58.7, 61.5 and 66.7%, re-
spectively; p<0.05). In-hospital mortality rates were lowest in patients on acenocoumarol with 
INR 2-3, intermediate in those on single or dual antiplatelet treatment or on acenocoumarol 
with INR<2, and highest in those on no treatment (7.7, 16.1, 16.7, 15.6 and 22.9%, respective-
ly; p=NS). Conclusions: Well-controlled anticoagulant treatment improves the outcome of pa-
tients with ischemic stroke and AF whereas not-at-target anticoagulation does not provide any 
benefit compared with single antiplatelet or no treatment. 
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Ischemic stroke is associated with increased cardiovascular risk irrespective of the 
TOAST type 
G. Ntaios1, V. Papavasileiou2, K. Makaritsis3,  H. Milionis4, P. Michel5,  K. Vemmos6 
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Objective: Aim was to investigate whether all ischemic stroke types are associated with high 
cardiovascular risk irrespective of the underlying etiologic mechanism. 
Methods: All consecutive patients with ischemic stroke registered in Athens Stroke Registry be-
tween 1-1-1993 and 31-12-2010 were categorized according to TOAST classification and were 
followed-up for up to 10 years. Outcomes assessed were cardiovascular and all-cause mortal-
ity, myocardial infarction (MI), stroke recurrence, and a composite cardiovascular outcome 
consisting of MI, angina pectoris, acute heart failure, sudden cardiac death, stroke recurrence 
and aortic aneurysm rupture. The Kaplan–Meier product limit method was used to estimate the 
probability of each endpoint in each patient group. Cox-Proportional-hazard models were used 
to determine the independent covariates of each endpoint.  
Results: 2730 patients were followed-up for 48.1+/-41.9 months. Compared to patients with 
large-artery atherosclerotic stroke (LAA) (28.7%, 95%CI:22.4-35.0), the cumulative proba-
bilities of 10-year cardiovascular mortality and composite cardiovascular outcome were either 
similar or higher in patients with cardioembolic (46.6%, 95%CI:40.6-52.8), lacunar (22.1%, 
95%CI:16.2-28.0) or undetermined (35.2%, 95%CI:27.8-42.6) stroke. Compared to LAA, all 
other TOAST types had higher probability of 10-year stroke recurrence, but patients with LAA 
had the highest probability of 10-year MI (25.3%, 95%CI:19.0-31.6). In cox-proportional-haz-
ard analysis, compared to patients with LAA, patients with any other stroke type were associ-
ated with similar or higher risk for the outcomes of overall mortality, cardiovascular mortality, 
stroke recurrence and composite cardiovascular outcome.  
Conclusions: All pathophysiologic types of ischemic stroke are associated with high-risk for fu-
ture cardiovascular events irrespective of the underlying etiology.

6 Stroke prognosis B 
17:20 - 17:30 

Clinical predictors of late clinical responders after intravenous fibrinolysis 
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Background: The clinical response to recanalization after intravenous fibrinolysis (IVtPA) in 
ischemic stroke (IS) is markedly heterogeneous, and the pathophysiology of a late clinical re-
sponse (LCR) has not yet been studied. We aimed to identify predictors of LCR in IVtPA-treat-
ed patients with early recanalization. Methods: We included consecutive patients with IS treated 
with tPA. Early recanalization was defined as a Thrombolysis in Brian Ischemia (TIBI) score 
equal or superior to 4 by transcranial color-coded Doppler, and/or angioCT, in exams performed 
within 6 hours of symptoms onset. We excluded patients that underwent intra-arterial therapies 
after IVtPA; with a previous modified Rankin scale (mRS) superior to 2; and early responders, 
classified as improvement by ≥ 4 points in NIHSS within the first two hours after treatment. 
Good clinical outcome was defined as mRS 0 to 2 at 3 months. Statistical analysis included 
multivariate analysis with logistic regression to identify independent predictors of LCR. Re-
sults: From a total of 351 patients treated with IVtPA, we included 103 patients with recanali-
zation without early clinical response, mean age 70.8 years (SD: 11.8), 55 (53,4%) male. LCR 
was observed in 52 patients (50.5%) and associated with the following independent predictors: 
pre-treatment NIHSS (OR:0.76; 95%CI:0.67-0.87; p<0.001), age (OR:0.92; 95%CI:0.85-0.98; 
p=0.015) and initial blood glucose level (OR:0.99; 95%CI:0.97-1.00; p=0.016). Conclusion: 
Pre-treatment NIHSS, age and initial glycemia were identified as independent predictors of 
LCR in patients with IS without early clinical response despite recanalization. No immediate 
clinical improvement may indicate a “stunned” brain, concept already described in the myo-
cardium. Pathophysiological factors such as age and glycemia may be correlated with this im-
provement after an initial phase, leading to less cerebral resistance to hypoxia. 
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The prognostic value of CT perfusion and CT angiography for prediction of outcome in 
patients with a suspected acute ischaemic stroke 
T. van Seeters1, B.K. Velthuis2 
on behalf of the DUST investigators 
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Background The value of CT angiography (CTA) and CT perfusion (CTP) in outcome pre-
diction after ischaemic stroke is unknown. The purpose of this study is to assess the prognos-
tic value of CTA and CTP in addition to patient characteristics and non-contrast CT (NCCT). 
Methods The Dutch acute stroke trial (DUST) is a prospective multi-centre cohort study in 
1374 patients. All underwent NCCT, CTP and CTA within 9 hours after symptom onset. Other 
inclusion criteria were age >18 years and NIHSS ≥2. Three logistic regression models were de-
veloped based on patient characteristics and NCCT (model A) with addition of CTA (model B) 
and CTP parameters (model C). Primary outcome was poor clinical outcome at 90 days (mRS 
3-6). Patient characteristics included age, NIHSS, symptom duration, mRS prior to symptoms, 
glucose and rtPA treatment. NCCT parameters were hyperdense vessel sign, and ASPECTS 
or posterior circulation (pc)ASPECTS. CTA parameters were (pc)ASPECTS, proximal occlu-
sion, poor collaterals and significant carotid or vertebrobasilar stenosis. CTP parameters were 
presence of anterior circulation perfusion deficit, penumbra/infarct core index, cerebral blood 
volume and mean transit time (pc)ASPECTS. Model derivation was done in 60% of the study 
population, and validation in the remaining 40%. Results  Poor outcome occurred in 501 
patients (36.5%). In the derivation cohort the AUC of model A was 0.84 (0.81-0.87), compared 
to 0.85 (0.82-0.88) for model B and 0.85 (0.83-0.88) for model C. In the validation cohort AUC 
values were 0.77 (0.73-0.81), 0.79 (0.75-0.83) and 0.79 (0.75-0.83), respectively. Models B and 
C predicted poor outcome significantly better than model A (p<0.001).  
Conclusion We developed and validated prediction models for outcome after ischaemic stroke. 
Patient characteristics and NCCT have good prognostic value for outcome at 90 days. Although 
statistically significant, there appears to be no clinically relevant improvement in prognostic 
value for both CTA and CTP.

8 Stroke prognosis B 
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Predictors for Poor clinical outcome of Young Stroke Patients: A Subgroup analysis of 
The ChinaQUEST study
 
L.J. Wang1, W.H. Lin2, X.Y. Chen3, J.C. Feng4, Y.N. Huang5,  C.S. ANDERSON6, J.-G. 
WANG7,  E. L. HEELEY8, L.K.S. WONG9

FOR THE CHINAQUEST INVESTIGATORS 
The Chinese University of Hong Kong, Sha Tin, HONG-KONG1

Background and Purposes: We analyzed data of young patients in the ChinaQUEST (Quality 
Evaluation of Stroke Care and Treatment) study and noticed the incidence of poor stroke out-
come of these patients was relatively high. We aimed to investigate the predictors for poor out-
come of young stroke. 
Methods: The ChinaQUEST was a prospective and multicentre study in China, which recruited 
over 6,500 consecutive patients with acute stroke in 2006. We analyzed data of patients aged 15 
to 49 and assessed their stroke outcome at discharge and at 3 and 12 months of follow-up using 
mRS (modified Rankin Scale). Young patients were divided into two outcome groups (poor out-
come mRS>2). The differences of clinical characteristics between two groups at 3 timepoints 
were separately analyzed. Multivariate logistics regression was used to find the independent 
predictors for poor outcome of young stroke.  
Results: There were 825 young stroke patients in ChinaQUEST with median age 44 and 65.7% 
male. Poor clinical outcome was found in 39.3% of them upon discharge (26.8% at 3 months 
and 22.1% at 12 months). After multivariate logistics regression, the independent predictors for 
poor outcome upon discharge were Glasgow Coma Scale at admission>8, hemorrhagic stroke 
type and total anterior circulation stroke in the Oxford Community Stroke Project classifica-
tion. Predictors of 3 and 12 months poor outcome were those three predictors above plus AF 
(atrial fibrillation, 3-month outcome OR 6.02, 95%CI 2.41~15.06; 12-month: OR 5.39, 95%CI 
2.13~13.63) and hypertension (3-month: OR 2.68, 95%CI 1.71~4.21; 12-month: OR 2.50, 
95%CI 1.55~4.04).  
Conclusion: For young stroke patients in China, clinical outcome at discharge mainly depends 
on the type and severity of stroke. At 3 and 12 months after stroke, risk factors of AF and hy-
pertension are also critical predictors for poor outcome. The screening and control of AF and 
hypertension have a great impact for stroke prognosis in young stroke patients. 
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ICONS: Identifying Continence OptioNs after Stroke: findings from a cluster randomised 
feasibility trial. 
C.L. Watkins1, L.H. Thomas2, B. French3, C. Sutton4, D. Forshaw5,  M.J. Leathley6, C. Burton7,  
F. Cheater8, B. Roe9, D. Britt10, E. McColl11, J. Booth12, B. Carter13, K. Brittain14 
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Background: 
Urinary incontinence following stroke affects half of hospitalised patients. Despite the avail-
ability of clinical guidelines, it is often poorly managed. Cochrane systematic reviews have 
shown some positive impact of conservative interventions (e.g. bladder training and prompted 
voiding) but the effectiveness of these has not been demonstrated with stroke patients.  
Methods: 
A feasibility cluster randomised controlled trial designed to inform a full trial exploring the 
effectiveness of a systematic voiding programme (SVP) for the management of continence 
after stroke. The SVP comprised a comprehensive continence assessment followed by prompt-
ed voiding for cognitively impaired and bladder training for cognitively able patients. Stroke 
services were randomised to receive the SVP (n=4), the SVP plus Supported Implementation 
(SVP+, n=4), or Usual Care (UC, n=4). 
Outcome was presence/absence of incontinence measured at 12 weeks post-stroke. The effect 
of the intervention on different types of incontinence was also explored. 
Results: 
It was possible to recruit patients (413 in total; 164 SVP, 125 SVP+ and 124 UC), and retention 
was acceptable (response rate 88% at 12 weeks post-stroke). 
There was no suggestion of a beneficial effect of the intervention on outcome (SVP versus UC: 
OR 1.02, 95% CI 0.54-1.93; SVP+ versus UC: OR 1.06, 95% CI 0.54-2.09). However, both 
intervention arms had higher estimated odds of continence for patients with urge incontinence 
than UC (SVP: OR 1.58, 95% CI 0.83-2.99; SVP+: OR 1.73, 95% CI 0.88-3.43). There was 
a similar increase in the estimated odds of continence for patients with stress incontinence in 
SVP+ (OR 1.82, 95% CI 0.82-4.01) but this was not as marked in SVP (OR 1.04, 95% CI 0.45-
1.82). 
Conclusion:  
The feasibility trial demonstrated it was possible to recruit and retain patients and findings sug-
gest a potential reduction in the odds of specific types of incontinence. A full trial should now 
be considered. 
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Motor task performance under vibratory feedback early poststroke: single center, cross-
over, randomized clinical trial 
L. Fontão1, VT. Cruz2, V. Bento3,  L. Ruano4, D.D. Ribeiro5,  C. Mateus6, R. Barreto7,  M. Col-
unas8, A. Alves9, B. Cruz10, C. Branco11, N.P. Rocha12, P. Coutinho13 
http://clinicaltrials.gov. Unique identifier: NCT01967290. 
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Background  
Stroke rehabilitation is far from meeting the needs of patients in due time, intensity and quality.  
Objective 
Our aim was to evaluate an innovative technological tool, combining 3D motion analysis with 
targeted vibratory feedback, on upper-limb task performance early poststroke. 
Methods 
The setting was a stroke-unit between May and October 2013. Major enrolment criteria were: 
>18 years old; medial cerebral artery ischemia <4 weeks; upper-limb motor deficit (non-ple-
gic). The design was a cross-over trial, non-blind, with participants randomized (1:1) to receive 
either the experimental session first (repetitive motor task session under vibratory feedback 
and 3D motor characterization) or the active comparator (3D motor characterization only). It 
intended to compare the efficacy (intensity and quality of movement) and safety of vibratory 
feedback, delivered through the SWORD system. The primary outcome was the number of cor-
rect movements per minute on a hand-to-mouth task, measured independently by the device.  
Results 
A total of 44 participants were enrolled, 22 randomized to each group. For the primary out-
come, 43 were included in the analysis (mean age 66.5 years, SD=13.1; average time from 
stroke onset 6.8 days, SD=7.3). Within each subject, the number of correct movements in-
creased an average of 7.2/min (95%CI [4.9;9.4]; P<0.001) or 2.8 times (95%CI [1.2;4.4]; 
P<0.001) under vibratory feedback and 93% (40/43) showed improvement. No adverse events 
were reported.  
Conclusions 
Vibratory feedback was able to significantly increase the intensity of movement and simulta-
neously its overall quality early poststroke. The clinical effect of modulated intensive training 
deserves further attention in a long-term outpatient randomized trial. 
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Time spent in motor activity early after stroke. Results from a Norwegian multisite study. 
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wegian University of Science and Technology and  Stroke  Unit, St. Olavs Hospital, Trond-
heim, NORWAY2, Florey Institue of Neuroscience and Mental Health, Melbourne, AUSTRA-
LIA3, Department of Neuroscience, Faculty of Medicine, Norwegian University of Science and 
Technology, Trondheim, NORWAY4

Background: Early rehabilitation which includes increased amount of motor activity is hy-
pothesised to be one of the most important factors contributing to the beneficial effect of com-
prehensive stroke unit treatment, while too much bed rest is hypothesised to be harmful. The 
purpose of the present study was to compare the activity levels in acute stroke patient admitted 
to multiple Norwegian stroke units. Methods: Patients were recruited from 11 hospitals. Eligi-
ble patients were those <14 days post-stroke, not receiving palliative care. Stroke severity was 
determined by National Institutes of Health Stroke Scale (NIHSS). Time spent in bed, sitting 
support out of bed and in higher motor activities was recorded by use of a standard method of 
observation between 08 a.m. and 5 p.m. A one-way ANOVA followed by Bonferroni’s post-hoc 
comparisons tests were performed in the statistical analyses for comparison between hospitals. 
Results: A total of 393 patients were included. Mean(SD) age was 76.8(11.2) years, NIHSS 
score was 7.9(7.7) points, and days from stroke were 5.2(2.9), 48.1% were men. The over-
all proportion of time spent in bed was 44.1(26.7)%, sitting support out of bed 32(23)%, and 
higher motor activities 19.5(19.3)%. There were no significant differences between the hospi-
tals regarding age, stroke severity, days from stroke or time spent in bed. However, we found 
significant differences in time spent in sitting support out of bed (15.1% vs. 46.1%, p=0.000) 
and higher motor activities (12.9% vs 36.0%, p=0.000). Conclusion: This study confirms that 
the majority of patients admitted to Norwegian stroke units spend most of the day out of bed. 
However, there were significant differences in time sitting support out of bed and time spent 
on higher motor activities between the hospitals. This might be due to different mobilisation 
strategies. The associations between these activity levels and outcome should be investigated in 
future research. 
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16:50 - 17:00 

Combining non-invasive brain stimulation with unilateral and three-dimensional robot 
therapy for the impaired upper limb in stroke rehabilitation 
L. Tedesco Triccas1, J. Burridge2, A.M. Hughes3,  G. Verheyden4, M. Desikan5,  J. Rothwell6 
 
Faculty of Health Sciences, University of Southampton, Southampton, UNITED KING-
DOM1,Faculty of Health Sciences, University of Southampton, Southampton, UNITED KING-
DOM2, Faculty of Health Sciences, University of Southampton, Southampton, UNITED KING-
DOM3, Department of Rehabilitation Sciences, KU Leuven, Leuven, BELGIUM4, Institute 
of Neurology, UCL, London, UNITED KINGDOM5, Institute of Neurology, UCL, London, 
UNITED KINGDOM6

Background: 
About 65% of stroke survivors experience upper limb (UL) impairment which affect their daily 
activities. Rehabilitation technologies can promote UL motor recovery after stroke. The aim of 
this research was to explore the feasibility and effect of combining the method of non-invasive 
brain stimulation called transcranial Direct Current Stimulation (tDCS) with Robot Therapy 
(RT) for the impaired UL in stroke. 
Methods: 
A pilot double-blinded randomised controlled trial was conducted. Sub-acute and chronic stroke 
participants underwent 18 x one hour sessions of RT (Armeo®) over 8 weeks during which 
they received 20 minutes anodal or sham tDCS. Changes in UL impairments and function were 
assessed at baseline, post-intervention and at three-month follow-up. Participants’ experiences 
of the trial were explored using semi-structured interviews. 
Results:  
22 participants (12 sub-acute and 10 chronic) completed the trial. Participants adhered well to 
the treatment. One participant dropped out of the trial due to painful sensations and skin prob-
lems. All participants improved their UL impairment scores (Figure 1) and 17 participants had 
improved UL dexterity at post-intervention. The intervention effect of the whole group on UL 
impairments and dexterity was significant (p=0.000) at post-intervention and follow-up. There 
was no difference in the effects of sham and anodal tDCS. Participants found the treatment ben-
eficial and also gave suggestions how to improve future research.  
Conclusion: 
The results indicate that robot therapy may be of benefit in sub-acute and chronic stroke howev-
er, adding tDCS my not result in an additive effect on upper limb impairments and dexterity. 
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17:20 - 17:30 

Providing augmented visual feedback of goal-oriented motor movements reverses learned 
paralysis in hemiparetic stroke patients 
B. Rubio1, J. Nirme2, E. Duarte3,  A. Cuxart4, S. Rodriguez5,  A. Duff6, P. M. J. F. Verschure7 
 
Laboratory of Synthetic Perceptive, Emotive and Cognitive Systems, Center of Autono-
mous Systems and Neurorobotics, Pompeu Fabra University., Barcelona, SPAIN1,Labo-
ratory of Synthetic Perceptive, Emotive and Cognitive Systems, Center of Autonomous Sys-
tems and Neurorobotics, Pompeu Fabra University., Barcelona, SPAIN2, Servei de Medicina 
Fi&#769;sica i Rehabilitació, Hospitals del Mar i l’Esperança, Institut Hospital del Mar d’In-
vestigacions Me&#768;diques,, Barcelona, SPAIN3, Hospital Universitario de Traumatología 
y Rehabilitación. Vall d’Hebron Hospitals, Barcelona, SPAIN4, Hospital Universitario de 
Traumatología y Rehabilitación. Vall d’Hebron Hospitals., Barcelona, SPAIN5, Laboratory of 
Synthetic Perceptive, Emotive and Cognitive Systems, Center of Autonomous Systems and 
Neurorobotics, Pompeu Fabra University., Barcelona, SPAIN6, ICREA - Institució Catalana de 
Recerca i Estudis Avançats., Barcelona, SPAIN7

Stroke patients often under utilize their paretic limb despite sufficient residual motor function. 
This so called “learned non-use” can lead to reversible loss of neural function. Constraint In-
duced Movement Therapy (CIMT) has shown to be effective in mitigating these effects, how-
ever the specific benefits of CIMT when compared to bimanual functional rehabilitation still 
remain unclear. We hypothesize that learned non-use  is linked to the additional cost of per-
forming ADLs with the paretic limb. New rehabilitation technologies based on virtual reality 
(VR), such as the Rehabilitation Gaming System (RGS), allow to overcome this additional cost. 
Based on RGS we propose a new rehabilitation paradigm that promotes spontaneous use of the 
paretic limb by providing amplified visuomotor feedback of goal-oriented motor movements 
and eases the task for the paretic limb while maintaining bimanual training. 
Hemiparetic stroke patients (n=20, 12 male,11 right-sided hemiparesis) were asked to reach tar-
gets appearing in real word (RW) and in VR environments. Sessions were divided in 3 blocks:  
baseline, intervention and washout. During the intervention the movement of the virtual repre-
sentation of the patients’ paretic limb was amplified towards the target.  
Results revealed that the probability of using the paretic limb during intervention was signifi-
cantly higher  in comparison to baseline (p<0.01 Wilcoxon paired test) and that this difference 
was maintained during washout (p<0.05, Wilcoxon paired test). Patients showed wider ROM in 
RW performance compared to a pre assessment (p<0.05, repeated measures ANOVA). Gains in 
RW correlated with changes in effector selection probability in VR (r=0.56, p<0.01, Pearson’s 
test). 
Amplifying the movement of the paretic limb in VR counteracts learned non-use and induces 
motor gains in RW, without restraining the non paretic limb of the patient.  Thus representing a 
promising approach for long-term motor recovery. 
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ASPIRE-S: A survey of the adequacy of rehabilitation interventions at six months post-
stroke 
P. Hall1, D. Williams2, A. Hickey3,  L. Brewer4, L. Mellon5,  P. Kelly6, E. Shelley7,  E. Dolan8, 
N.F. Horgan9

 
Royal College of Surgeons in Ireland, Dublin, IRELAND1,Royal College of Surgeons in 
Ireland, Dublin, IRELAND2, Royal College of Surgeons in Ireland, Dublin, IRELAND3, Beau-
mont Hospital, Dublin, IRELAND4, Royal College of Surgeons in Ireland, Dublin, IRELAND5, 
Mater Hospital, Dublin, IRELAND6, Royal College of Surgeons in Ireland, Dublin, IRE-
LAND7, Connolly Hospital, Dublin, IRELAND8, Royal College of Surgeons in Ireland, Dublin, 
IRELAND9

Background: Stroke is the third leading cause of death and leading cause of disability in Ire-
land. Few studies have assessed the profile and adequacy of access to rehabilitation services af-
ter ischaemic stroke both in the inpatient and community setting.  
Methods: The aim of the ASPIRE-S (Action on Secondary Prevention interventions and Reha-
bilitation in Stroke) study was to assess the secondary prevention and rehabilitation profile of 
patients six months following hospital admission for stroke. A Rehabilitation Prescription was 
also completed before hospital discharge for each participant, and a Rehabilitation Prescription 
Adherence form, completed at six month follow-up to assess whether patients received their 
recommended rehabilitation needs.  
Results: 256 patients were recruited to ASPIRE-S. The average age was 69 years (sd 12.8). The 
majority (n=221, 86%) were referred to the hospital multidisciplinary team, 59% (n=132) were 
referred to all services (physiotherapy [PT], occupational therapy [OT], speech and language 
therapy [SLT]). 66% (n=119) of patients (discharged directly home) were referred for further 
rehabilitation in the community on discharge. Of these 119 patients 95 (80%) received commu-
nity rehabilitation services. However, while most (68%) patients were referred for several disci-
plines (PT OT SLT),  the most commonly (55%) received therapy was from a single discipline. 
The most commonly recommended frequency of therapy required was on a weekly basis. 61 
patients (51%) reported a delay in services, with some still awaiting services at six months. 
Conclusion: Results from this cross-sectional study revealed that there was a significant number 
of patients (57%) did not receive their recommended therapy on discharge. Future initiatives 
should include the development of policies, which support more effective, equitable multidisci-
plinary rehabilitation for stroke patients in the community.
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17:40 - 17:50 

Use of Anticholinergic and Sedative Medications Associated with Impaired Clinical and 
Functional Outcomes During Post-Stroke Rehabilitation
 
R.P. Ruberu1, L. Grzeskowiak2, S. Manchanda3,  L. Whennan4, D. Lecamwasam5 
 
The University of Adelaide, Adelaide, AUSTRALIA1,The University of Adelaide, Adelaide, 
AUSTRALIA2, Royal Adelaide Hospital, Adelaide, AUSTRALIA3, Lyell McEwin Hospital, 
Elizabeth, AUSTRALIA4, Royal Adelaide Hospital, Adelaide, AUSTRALIA5

Background 
Medications with sedative and anticholinergic properties are known to be associated with sig-
nificant morbidity and mortality in the elderly.  The aim was to investigate associations be-
tween use of medications with sedative and anticholinergic properties and clinical and func-
tional outcomes of patients undergoing hospitalised post stroke rehabilitation. 
Method 
Retrospective cohort of 496 patient’s admitted to a large rehabilitation facility (Adelaide, Aus-
tralia) between July 2007 and July 2012 following  ischemic or haemorrhagic stroke.  Clinical 
(e.g. falls, urinary tract infection[UTI]) and functional outcome data (Functional Independence 
Measures [FIM]) at admission and discharge, were obtained from case notes and data on medi-
cations from hospital discharge summaries.   
Medications with anticholinergic and sedative effects were used to calculate a drug burden in-
dex (DBI) score.  Relative improvement achieved during rehabilitation was calculated using 
Montebello Rehabilitation Factor Score (MRFS).  Outcomes were evaluated using multivariate 
linear and logistic regression, adjusting for potential confounders. 
Results 
The mean ( +/- standard deviation) age of the population was 70 (+/-13), 287 (58%) were male, 
12 (2%) had impaired cognitive function and 7 (1%) were in residential care prior to admission. 
Increased DBI score was associated with an increased likelihood of impaired clinical outcomes 
including UTI (adjusted OR [aOR] 1.61, 95%CI 1.10-2.35), falls (aOR 1.71, 1.01-2.89) and 
admission to residential care (aOR 1.68, 1.03-2.75). Furthermore, increased DBI score was as-
sociated with a reduction in relative functional improvement during rehabilitation, according to 
MRFS (adjusted beta -6.13, 95%CI -10.76, -1.49). 
Conclusion 
While causality cannot be established, these results suggest that interventions targeted at re-
ducing DBI scores may be of significant benefit in improving clinical and functional outcomes 
during post-stroke rehabilitation. 
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17:30 - 17:40 

System level factors influencing the implementation of family caregiver education and 
support programs in the Ontario Stroke System 
V. Tseung1, S. Jaglal2, N. Salbach3,  J.I. Cameron4

 
University of Toronto, Toronto, CANADA1,University of Toronto, Toronto, CANADA2, Uni-
versity of Toronto, Toronto, CANADA3, University of Toronto, Toronto, CANADA4

Background: Family caregivers are essential to ensuring a successful transition home for stroke 
survivors. However, caregivers are often unprepared to take on this important role. Despite lit-
erature showing that caregiver education and support programs help to improve caregiver skill 
and well-being, these programs have not been formally implemented in the Canadian healthcare 
system. This study aims to identify organizational/systemic factors which influence the imple-
mentation of caregiver education and support programs in the Ontario Stroke System (OSS) 
in Ontario, Canada.  Methods: Focus groups were conducted with the following stakehold-
er groups within the OSS: Regional/District Program Directors, Community and Long-Term 
Care Specialists, Regional Education Coordinators, and Regional Rehabilitation Specialists. 
Semi-structured interviews were conducted with Regional Medical Directors. Participants 
were asked to discuss the key factors influencing caregiver program implementation. The focus 
groups and interviews were audiotaped, professionally transcribed and reviewed for accuracy. 
Transcripts were coded, data were analyzed using a constant comparison approach and themes 
were identified. Results: Four focus groups (n = 16, 7, 7, 11; duration = 42-78 minutes) and two 
interviews (duration = 23, 32 minutes) were conducted. Data analysis yielded four themes: 1) 
Delineate ownership and responsibility for program implementation; 2) Build flexibility into 
program implementation to address caregiver readiness; 3) Embed caregiver education and sup-
port into the navigator role and/or organizational processes; and 4) Ensure there is expertise to 
address caregivers’ psychosocial needs. Conclusions: The results of this study can inform the 
development of strategies to implement caregiver programs to ensure that family caregivers are 
adequately prepared and supported to take on this role. 
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16:30 - 16:40 

Isolated hypoxic synaptic failure in a model system of the ischemic penumbra 
J. Hofmeijer1, M.J.A.M. van Putten2, J. le Feber3

 
University of Twente, Enschede, THE NETHERLANDS1,University of Twente, Enschede, 
THE NETHERLANDS2, University of Twente, Enschede, THE NETHERLANDS3

Background 
Complete cerebral ischemia leads to loss of function in seconds and irreversible damage in 
minutes. Partial ischemia in the penumbra may lead to functional failure, without initial struc-
tural injury. Without restoration of blood flow, irreversible injury may evolve over hours to 
days. Synaptic failure is assumed to play a role in the initial functional failure, but the nature 
of hours-lasting functional damage in the penumbra is uncertain. Also, there is limited under-
standing of dynamics leading to secondary irreversible damage. 
Methods  
As a model system we used 8 cultured networks of cortical neurons from new born rats, grown 
over a multi-electrode array (Figure 1), exposed to partial hypoxia (partial O2 pressure from 
150 to 40 Torr) during six hours. Synaptic functioning was assessed before, during, and af-
ter hypoxia as functional connectivity and synaptically driven network responses to electrical 
stimulation. Action potential heights and shapes and non-synaptic responses were used as mea-
sures of individual neuronal integrity.  
Results 
During hypoxia, there was a significant decrease of functional connectivity and synaptically 
driven network responses, whereas direct responses and action potentials remained unchanged 
(Figure 2). Changes were largely reversible, but recovery was incomplete for functional con-
nectivity (64 ± 10%, P=0.06).  
Conclusion 
We show hypoxia induced synaptic failure during partial hypoxia may persist for at least six 
hours, in the absence of injury of individual neurons’ membrane properties and ability to gener-
ate action potentials. Furthermore, we show that secondary irreversible damage may be limited 
to synaptic neurotransmission. In future experiments we aim to address the relation between 
depth and duration of hypoxia and reversibility, the location of the primary synaptic deficits 
(pre- or postsynaptically), and selective vulnerability (excitatory vs. inhibitory synapses). 
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Care provision for post stroke visual impairment. 
F.J. Rowe1, M. Walker2, J. Rockliffe3,  A. Pollock4, C.P. Noonan5,  C. Howard6, L. Hepworth7,  
R. Glendinning8, J. Currie9

 
University of Liverpool, Liverpool, UNITED KINGDOM1,University of Nottingham, Not-
tingham, UNITED KINGDOM2, Speakability, Kendal, UNITED KINGDOM3, Glasgow Cale-
donian University, Glasgow, UNITED KINGDOM4, Aintree University Hospitals NHS Trust, 
Liverpool, UNITED KINGDOM5, Salford Royal NHS Foundation Trust, Manchester, UNITED 
KINGDOM6, University of Liverpool, Liverpool, UNITED KINGDOM7, GfK NOP, London, 
UNITED KINGDOM8, Different Strokes, Sidcup, UNITED KINGDOM9

Background: Visual impairment is a common consequence of stroke. We sought to determine 
the extent of care provision for post stroke visual impairment. 
Methods: Survey questions were first developed and piloted with clinicians, academics and us-
ers. Pre-coded questions addressed the types of visual problems seen, how these are identified, 
how these are treated and follow-up, what care pathways are used, links with other professions 
and referral options. The sample included multi-professional members of ophthalmic and stroke 
teams who were contacted through UK professional organisations. Data were analysed using 
descriptive statistics. 
Results: Completed electronic surveys were obtained from 548 individuals.  Around half 
(49.5%) of respondents represented stroke teams, 42.5% eye teams and 8% from other teams, 
e.g. emergency care. The majority of respondents (41%) saw patients within one week of 
stroke. 19% did not personally test vision in any way: 11% had a visiting clinician to test vi-
sion. Screening tools were used by 22%. A common range of vision tests were used for visu-
al acuity, visual field, eye movement and visual function by 36-58.5% of respondents. Visual 
problems detected by family or other professionals were high at 88.5%. The typical overall 
follow-up period was less than 3 months. A designated care pathway for stroke survivors with 
visual problems was used by 46% of respondents. 33.5% of respondents did not provide visual 
information sheets related to patient’s visual problems. 
Conclusions: Across the UK there is inequality in care provision for stroke survivors who have 
visual problems. There are variances in how vision screening is undertaken, in which vision 
tests are used, in how stroke survivors with visual problems are referred to eye care services, in 
how the visual problems are managed and in what vision information is provided to stroke sur-
vivors and their carers. Further work is required to ensure equality and effective care. 
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2 Experimental studies  
16:40 - 16:50 

Influence of age and co-morbidities on the safety and efficacy of novel platelet inhibitors 
in acute ischemic stroke in mice 
M.K. Schuhmann1, P. Kraft2, G. Stoll3,  B. Nieswandt4, A. Zernecke5,  C. Kleinschnitz6

 
University of Würzburg, Dept. of Neurology, Würzburg, GERMANY1,University of Würz-
burg, Dept. of Neurology, Würzburg, GERMANY2, University of Würzburg, Dept. of Neurol-
ogy, Würzburg, GERMANY3, University of Würzburg, Rufolf Virchow Center, DFG Research 
Center for Experimental Biomedicine, Würzburg, GERMANY4, University of Würzburg, Ru-
folf Virchow Center, DFG Research Center for Experimental Biomedicine, Würzburg, GER-
MANY5, University of Würzburg, Dept. of Neurology, Würzburg, GERMANY6

BACKGROUND: One key reason for the previous failure of translational stroke research is the 
routine use of young and healthy animals, i.e. without relevant comorbidities in most preclini-
cal studies. This approach does not reflect the situation in stroke patients who are usually elder-
ly and suffer from multiple cardiovascular risk factors. We could recently show that blocking 
of early platelet activation steps protects young and otherwise healthy mice from focal cerebral 
ischemia without increasing the risk of intracerebral bleeding (Kleinschnitz et al., Circulation 
2007). The present study aimed to validate these findings in aged and co-morbid animals. 
METHODS: Transient middle cerebral artery occlusion (tMCAO) was induced in wild-type 
(C57BL/6), diabetic (STZ treated C57BL/6) and atherosclerotic (LDLR-/-) -mice of different 
age. Animals were treated with monoclonal antibodies or Fab against the platelet surface mole-
cules GPIb (p0p/B Fab), GPVI (JAQ1) and GPIIb/IIIa (JON/A F(ab)2 IV). Stroke outcome was 
assessed 24 hours later. 
RESULTS: Blocking of platelet adhesion and activation via the GPIb and GPVI pathway re-
duced stroke size and improved the neurological status both in healthy, aged wild-type mice as 
well as in comorbid, aged wild-type mice on day 1 after tMCAO without increasing the risk of 
intracranial hemorrhage. In contrast, treatment with anti-GPIIb/IIIa Fab was ineffective. 
CONCLUSION: By implementing experimental conditions which closely resemble the clinical 
situation we could confirm that interfering with the early steps of platelet adhesion and activa-
tion is an effective and safe approach to treat acute ischemic stroke.
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17:00 - 17:10 

Recovery and white matter repair markers expression after stem cell administration in an 
experimental subcortical stroke model 
M. Gutiérrez Fernández1, L. Otero Ortega2, J. Ramos Cejudo3,  B. Rodríguez Frutos4, B. 
Fuentes5,  T. Navarro Hernanz6, S. Cerdán7,  E. Díez Tejedor8 
 
1Department of Neurology and Stroke Centre, Neuroscience and Cerebrovascular Re-
search Laboratory, La Paz University Hospital, IdiPAZ, Madrid, SPAIN1,1Department of 
Neurology and Stroke Centre, Neuroscience and Cerebrovascular Research Laboratory, La Paz 
University Hospital, IdiPAZ, Madrid, SPAIN2, 1Department of Neurology and Stroke Centre, 
Neuroscience and Cerebrovascular Research Laboratory, La Paz University Hospital, IdiPAZ, 
Madrid, SPAIN3, 1Department of Neurology and Stroke Centre, Neuroscience and Cerebrovas-
cular Research Laboratory, La Paz University Hospital, IdiPAZ, Madrid, SPAIN4, 1Department 
of Neurology and Stroke Centre, Neuroscience and Cerebrovascular Research Laboratory, La 
Paz University Hospital, IdiPAZ, Madrid, SPAIN5, Laboratory for Imaging and Spectroscopy 
by Magnetic Resonance LISMAR, Institute of Biomedical Research Alberto Sols, CSIC-UAM, 
Madrid, SPAIN6, Laboratory for Imaging and Spectroscopy by Magnetic Resonance LISMAR, 
Institute of Biomedical Research Alberto Sols, CSIC-UAM, Madrid, SPAIN7, 1Department of 
Neurology and Stroke Centre, Neuroscience and Cerebrovascular Research Laboratory, La Paz 
University Hospital, IdiPAZ, Madrid, SPAIN8 

Background: White matter injury and mechanisms of neural fiber (axon and myelin) repair 
have been almost forgotten in translational investigation of stroke. The purpose of this study 
was to examine the white matter repair mechanisms after adipose tissue-derived stem cells 
(ADMSC) administration in an experimental subcortical stroke model.  
Methods: Subcortical infarction in rats was induced by injection of Endothelin-1. At 24h, 
2x106 ADMSC were administered (iv) in treatment group. Functional evaluation (Walk-
ing-beam, Rotarod, Rogers), lesion size by magnetic resonance image (MRI), anatomical study 
by Luxol fast blue and tractography to analyze fiber tracts integrity were made. Histological 
studies of proliferation (Ki-67), cell death (TUNEL), white matter repair marker (Oligodendro-
cyte Transcription factor (Olig-2) and Myelin basic protein (MBP) by inmunofluorescence and 
western blot, were performed after sacrifice at 28d. 
Results: ADMSC treated animals showed a functional deficit reduction until 28d after treat-
ment (p <0,05). Also, lesion area was reduced compared to the control animals (p <0.05), 
showing a decrease in cell death (p <0.05) and increased proliferation (p <0.05) including oli-
godendrocite progenitors. Besides, we observed an increase in the levels of white matter re-
pair-associated markers as Olig-2 and MBP in the injured area after ADMSC administration. 
Conclusion: White matter integrity is in part restored after treatment with ADMSC by enhanc-
ing specific white matter repair mechanisms (Oligo-2, MBP, oligodendrocite proliferation) after 
subcortical stroke, which contributes to functional recovery improvement.

3 Experimental studies  
16:50 - 17:00 

Mdivi-1 protects against ischemic brain injury: Elevation of extracellular adenosine level 
through cAMP/CREB regulated CD39 expression 
Y. Zhao1 
 
Department of Neurology, Shanghai Tongji University Affiliated Tenth People’s Hospital, 
Shanghai, CHINA1

BACKGROUND:  
Excessive fission of mitochondria is implicated in ischemic brain injury and blocking mito-
chondrial fission was proved to be neuroprotective in acute ischemic stroke model. In the pres-
ent study, we provide evidence that Mdivi-1, a specific inhibitor of the mitochondrial fission 
protein GTPase dynamin-related protein-1 (Drp1) is protective against ischemic neuronal dam-
age by improving extracellular adenosine level. 
METHODS: 
In this study, Mdivi-1 was administered prior to or post middle cerebral artery occlusion 
(MCAO) based on its pharmacokinetics. We measured the extracellular adenosine level by in 
vivo microdialysis and High Pressure Liquid Chromatography (HPLC) in the MCAO mouse 
model. By using western blotting we determined the influence of Mdivi-1 on the expression 
of CD39 and CREB phosphorylation both in vivo and in the cultured astrocytes. Intracellular 
cAMP level and protein kinase A (PKA) activity were also been detected in primary cultured 
astrocytes.  
RESULTS: 
We demonstrated that Mdivi-1 significantly attenuated the infarct volume and neurological 
scores when administered to mice either prior to or post MCAO. Interestingly, pretreatment 
of MCAO mice with Mdivi-1 resulted in marked increase of extracellular adenosine level and 
concomitant decrease of ATP level. The expression of CD39 but not CD73 was upregulated by 
Mdivi-1. This was associated with an elevation of phosphorylated cAMP response elementary 
binding protein (CREB), a transcription factor potentially regulating CD39 expression. In pri-
mary astrocyte culture, treatment with Mdivi-1 induced increase of intracellular cAMP level, 
protein kinase A (PKA) activity and CREB phosphorylation. The specific PKA inhibitor totally 
reversed Mdivi-1-induced CD39 expression. 
CONCLUSION: 
The present results demonstrate that Mdivi-1 protects against ischemic brain injury through 
increasing extracellular adenosine, a process involving elevated CD39 expression that is likely 
modulated by the cAMP/PKA/CREB cascades. 
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17:20 - 17:30 

A comparative study of three independent inhibitors of the NMDA receptor-PSD 95-
nNOS axis as neuroprotective agents after tMCAO in mice 
S. Mencl1, P. Kleikers2, H.H.H.W. Schmidt3, C. Kleinschnitz4

 
Department of Neurology, University of Würzburg, Würzburg, GERMANY1,Department 
of Pharmacology, University of Maastricht, Maastricht, BELGIUM2, Department of Pharmacol-
ogy, University of Maastricht, Maastricht, BELGIUM3, Department of Neurology, University 
of Würzburg, Würzburg, GERMANY4 

Background 
Neuronal excitotoxicity after ischemic stroke leads to a massive, often delayed cell death in the 
penumbra. One of the suggested mechanisms in this scenario is the N-methyl-D-aspartate re-
ceptor (NMDAR)-dependent activation of neuronal NO synthase (NOS1). In this pathway the 
scaffolding protein postsynaptic density-95 (PSD-95) is central by binding to both the NMDAR 
and nNOS and thereby facilitating NO formation. Direct inhibition of the NMDAR was clin-
ically unsuccessful. However, novel substances were developed blocking specifically the 
NMDAR-PSD 95-nNOS interaction and NO formation whilst leaving vital NMDAR functions 
intact. These include the most investigated PSD-95 blocking peptide (Tat-NR2B9c), its dimeric 
form (Tat-N-dimer) and a small molecule inhibitor (ZL006), all of which were shown to be 
protective against ischemic stroke. The reported relative efficacies of neuroprotection differed 
however. We therefore aimed to compare the protective effects of Tat-NR2B9c, Tat-N-dimer 
and Zl006 in parallel using both the transient (tMCAO) and the permanent (pMCAO) middle 
cerebral artery occlusion (MCAO) mouse model. 
Methods 
C57Bl/6 mice were subjected to 60min tMCAO or pMCAO and treated with 3nmol/g Tat-NR-
2B9c, Tat-N-dimer, 1.5mg/kg Zl006, a control peptide or potassium chloride. All substances 
were injected intravenously 1hour post tMCAO or pMCAO. At 24h, 48h or 72h after tMCAO 
or pMCAO behavior and infarct sizes were assessed with the Bederson score and String walk-
ing test or calculated from 2,3,5-triphenyltetrazolium chloride (TTC)-stained brain slices. 
Results 
Therapeutic treatment with the PSD-95 blocking peptides Tat-NR2B9c, Tat-N-dimer, and the 
pharmacological inhibitor Zl006 failed to improve neurological and motoric outcome after 
MCAO at all investigated time-points. Furthermore, no differences of lesion sizes in control 
and treated mice were detectable. 
Conclusion 
Unexpectedly, in mice none of the tested agents previously reported to be neuroprotective pro-
tected against ischemic stroke.

5 Experimental studies  
17:10 - 17:20 

Elevation of intracranial pressure reduces leptomeningeal collateral and watershed blood 
flow during experimental stroke 
D.J. Beard1, D.D. McLeod2, L.A. Murtha3,  N.J. Spratt4

 
University of Newcastle, Callaghan, AUSTRALIA1,University of Newcastle, Callaghan, 
AUSTRALIA2, University of Newcastle, Callaghan, AUSTRALIA3, University of Newcastle, 
Callaghan, AUSTRALIA4

Background: Leptomeningeal collateral blood flow is a powerful predictor of stroke outcome. 
However, even an initially good collateral blood supply can decline over time (collateral fail-
ure) and is associated with infarct growth. Until now there has not been a plausible explanation 
for why collateral flow should fail. Our recent data indicates there is a transient but dramatic 
elevation of intracranial pressure (ICP) 24 h after even minor experimental stroke. We hypoth-
esise that increases in ICP following stroke causes a reduction in collateral blood flow in the 
ACA-MCA watershed region.  
Methods:  Male outbred Wistar rats (300-500 g) (n=6) underwent middle cerebral artery occlu-
sion (MCAo). ICP was artificially raised in 5mmHg increments starting 30 mins after MCAo to 
a maximum 30mmHg above baseline. Leptomenigeal collateral and associated penetrating ar-
teriole blood flow was visualized using Fluorescent 1 um microspheres through a closed cranial 
window and recorded using a high-speed microscope-mounted recording camera.  
Results: Elevation of ICP to between 10 and 30mmHg above baseline significantly reduced 
collateral blood flow (1337 ± 367 ul/min at baseline vs 915 ± 261 ul/min at 10mmHg and 605 
± 503 ul/min at 30mmHg, p<0.05). Elevation of ICP > 5mmHg above baseline significantly re-
duced penetrating arteriole flow (374 ± 150 ul/min at baseline vs 40 ± 15 ul/min at 5mmHg and  
30 ± 28 ul/min at 20mmHg, p<0.05). There was a significant inverse correlation between ICP 
and both collateral blood flow and penetrating arteriole flow (r2 = 0.53 and 0.36 respectively, 
both p<0.0001).  
Conclusions: ICP elevation dramatically reduced blood flow through collateral vessels and the 
penetrating arterioles they supply during experimental stroke. Even small alterations in ICP fol-
lowing stroke caused a reduction in collateral and watershed blood flow. ICP elevation follow-
ing stroke is a possible mechanism of collateral failure leading to neurological deterioration in 
stroke patients. 
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8 Experimental studies  
17:40 - 17:50 

Blocking of plasma kallikrein protects from ischemic stroke in mice by reducing intrace-
rebral thrombo-inflammation 
E. Goeb1, S. Reymann2, F. Langhauser3, C. Kleinschnitz4

 
University of Würzburg, Deptartment of Neurology, Würzburg, GERMANY1,University 
of Würzburg, Deptartment of Neurology, Würzburg, GERMANY2, University of Würzburg, 
Deptartment of Neurology, Würzburg, GERMANY3, University of Würzburg, Deptartment of 
Neurology, Würzburg, GERMANY4

Background: Plasma kallikrein (PK) is a central constituent of the kallikrein-kinin System 
(KKS). The KKS promotes stroke pathophysiology by combined activation of both procoagu-
lant mechanisms via the intrinsic contact factor pathway and proinflammatory reactions by the 
release of kinins from their precursor kininogen. Kinins are highly inflammatory mediators that 
trigger the attraction of immune cells as well as vascular dysfunction. To expand our knowl-
edge on KKS-induced ischemic brain damage we investigated the pathophysiological role 
of PK in experimental stroke using mice either deficient for PK (Pk-/-) or pharmacologically 
treated with PK-specific antibodies. 
Methods: Focal cerebral ischemia was induced by middle cerebral artery occlusion (MCAO) in 
Pk-/- and Pk+/+ mice as well as in C57Bl/6 mice receiving PK-specific blocking antibodies. In-
farct volumes and neurologic/functional outcomes were assessed between day 1 and day 7, and 
findings were validated by magnetic resonance imaging. Blood-brain barrier (BBB) damage, 
thrombosis and local inflammatory responses were determined post stroke.  
Results: Inhibition of PK either by targeted deletion (Pk-/-) or by pharmacological blockade 
significantly reduced infarct volumes and improved neurologic/functional outcome from day 
1 on. A similar protection from stroke was also observed in female and aged (1-year old) mice 
and preserved at later stages of infarct development. Reduced BBB damage, less intracerebral 
thrombus formation and an attenuated tissue inflammation could be identified as underlying 
mechanisms.  
Conclusion: The stroke-protective effect mediated by blocking PK further corroborates the 
pathophysiologic significance of the KKS in ischemic stroke. Therefore, directed inactivation 
of specific components of the KKS represents a promising translational approach to combat 
ischemic brain damage.

7 Experimental studies  
17:30 - 17:40 

INTRAVENOUS ADMINISTRATION OF INDUCED PLURIPOTENT STEM CELLS 
REDUCES LESION VOLUME AND IMPROVES FUNCTIONAL RECOVERY IN CE-
REBRAL ISCHEMIA. 
T. Sobrino1, M. Collado2, E. López-Arias3,  A. Ferreirós4, A. Vieites-Prado5,  S. Da Silva-Álva-
rez6, E. Rodríguez-Castro7,  P. Ramos-Cabrer8, J. Castillo9, F. Campos10 
 
Department of Neurology, Neurovascular Area, Clinical Neurosciences Research Labo-
ratory, Health Research Institute of Santiago de Compostela (IDIS), Santiago de Com-
postela, SPAIN1,Laboratory of Stem Cells in Cancer and Aging, Health Research Institute of 
Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN2, Department of Neurology, 
Neurovascular Area, Clinical Neurosciences Research Laboratory, Health Research Institute of 
Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN3, Laboratory of Stem Cells 
in Cancer and Aging, Health Research Institute of Santiago de Compostela (IDIS), Santiago de 
Compostela, SPAIN4, Department of Neurology, Neurovascular Area, Clinical Neurosciences 
Research Laboratory, Health Research Institute of Santiago de Compostela (IDIS), Santiago de 
Compostela, SPAIN5, Laboratory of Stem Cells in Cancer and Aging, Health Research Institute 
of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN6, Department of Neurolo-
gy, Neurovascular Area, Clinical Neurosciences Research Laboratory, Health Research Institute 
of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN7, Department of Neurolo-
gy, Neurovascular Area, Clinical Neurosciences Research Laboratory, Health Research Institute 
of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN8, Department of Neurolo-
gy, Neurovascular Area, Clinical Neurosciences Research Laboratory, Health Research Institute 
of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN9, 
Department of Neurology, Neurovascular Area, Clinical Neurosciences Research Laboratory, 
Health Research Institute of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN10

Background:  Reprogramming of adult human somatic cells to induced pluripotent stem cells 
(iPSCs) is a novel approach to produce patient-specific cells for autologous transplantation. 
Whether such cells differentiate to functional neurons, and induce recovery in cerebral isch-
emia is unclear. Furthermore, no studies have yet tested the possible effects of intravenous ad-
ministration of these iPSCs in cerebral ischemia. Therefore, our aim was to study the protective 
and restorative effects of the intravenous administration of iPSCs in rats subjected to cerebral 
ischemia by occlusion of the middle cerebral artery (MCAO). 
Methods: We used SD rats (350-375 g) (n=16) submitted to ischemia by intraluminal transient 
(45 min) MCAO. After ischemia, rats were randomized into 2 experimental groups (each of 
n=8) treated with: 1) control group (saline); 2) iPSCs group (3x106 cells/injection). All treat-
ments were intravenously administered at 24 hours after MCAO. In order to evaluate the pro-
tective and repair effects of iPSCs treatment, we measured infarct volume by MRI at 24 hours, 
and at day 7, 14, 28 and 60 after ischemia. In addition, we did an MRI study of the whole body 
of the rat at 500 um of resolution in order to observe the formation or not of teratomas and tu-
mours at day 60. Finally, neurological and functional recovery was assessed using the Bederson 
and cylinder tests on the same time scale as the MRI studies. 
Results: We observed that infarct volume was significantly reduced at day 60 after MCAO in 
the group treated with iPSCs compared to the control group (p<0.05). Likewise, rats treated 
with iPSCs showed a significant functional improvement, measured by the cylinder test, at 60 
days after MCAO compared to the control group (p<0.05). No effects were observed in the 
neurological recovery measured by the Bederson test. On the other hand, the MRI study of the 
whole body of the rat at 500 um of resolution showed no formation of teratomas or tumours. 
Conclusion: Intravenous administration of iPSCs reduces lesion volume and improves func-
tional recovery in cerebral ischemia without formation of teratomas or tumours. 
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Acute stroke management: time is of the essence 
Chair: D. Leys, France

Welcome & introduction

Streamlining prehospital management of acute ischaemic stroke: how can we do 
better?        
Y. Lambert, France

In-hospital management of acute ischaemic stroke: how can we do better?
J. Staszewski, Poland

 “Time clock” or “tissue clock”? The role of imaging in stroke management de-
cisions
G. Thomalla, Germany

Acute ischemic stroke thrombolysis: who can benefit?
K.R. Lees, UK

General discussion with the audience and close

Industry sponsered satelitte symposium. Sponsered by Boehringer Ingelheim

9 Experimental studies  
17:50 - 18:00 

3- nitropropionic acid-induced ischemia tolerance in the rat brain is mediated by reduced 
metabolic activity and cerebral blood flow 
S. Wegener1, O. Bracko2, V. Di Pietro3,  G. Lazzarino4, A.M. Amorini5,  B. Tavazzi6, J. Art-
mann7,  E.C. Wong8, R.B. Buxton9, M. Weller10, A.R. Luft11 
 
Department of Neurology, University Hospital Zurich, Switzerland, Zurich, SWITZER-
LAND1,Department of Neurology, University Hospital Zurich, Switzerland, Zurich, SWIT-
ZERLAND2, 4Division of Neurotrauma and Neurodegeneration, School of Clinical and Ex-
perimental Medicine, University of Birmingham, Birmingham, UK., Birmingham, UNITED 
KINGDOM3, Institute of Biochemistry and Clinical Biochemistry, Catholic University of 
Rome, Rome, Italy, Rome, ITALY4, Institute of Biochemistry and Clinical Biochemistry, Cath-
olic University of Rome, Rome, Italy, Rome, ITALY5, Institute of Biochemistry and Clinical 
Biochemistry, Catholic University of Rome, Rome, Italy, Rome, ITALY6, Department of Neu-
rology, University Hospital Zurich, Switzerland, Zurich, SWITZERLAND7, Departments of 
Radiology and Psychiatry, University of California San Diego, USA, La Jolla, USA8, Depart-
ment of Radiology, University of California San Diego, USA, La Jolla, USA9, 
Department of Neurology, University Hospital Zurich, Switzerland, Zurich, SWITZERLAND10, 
Department of Neurology, University Hospital Zurich, Switzerland, Zurich, SWITZERLAND11

Background:  
Ischemia tolerance can be achieved by the oxidative chain inhibitor 3-nitropropionic acid 
(NPA). We have previously shown that rats pre-treated with a sublethal dose of NPA 72 h be-
fore transient middle cerebral artery occlusion (MCAO) have smaller infarct lesions and less 
severe functional deficits than saline-treated controls. In order to characterize mechanisms of 
NPA induced ischemia tolerance, we wanted to find out if NPA preconditioning induces vascu-
lar remodeling or long-term changes in energy metabolism. 
Methods: 
20mg/kg bw NPA or the same volume of saline was injected i.p. into adult male Wistar rats. 
Quantitative Cerebral blood flow (CBF) measurements were performed 72 h later using arteri-
al spin labeling (ASL)-MRI along with structural (T1- and T2w) imaging. After MRI, animals 
were sacrificed and brains subjected to histological analysis including the expression of the 
neuronal marker NeuN and the endothelial cell marker RECA-1. Two separate groups of ani-
mals received the same NPA/ saline treatment but were subjected to high-performance liquid 
chromatography (HPLC) analysis of brain energy phosphates. 
Results: 
While NPA preconditioning did not result in any structural damage, HPLC analysis revealed a 
change in the proportion of adenosine nucleotides suggesting a lower energy charge potential 
(ECP). Furthermore, there was a global CBF reduction of approximately 30% compared to con-
trols. Blood vessel density was not altered by NPA treatment.  
Conclusions: 
These results indicate a reduced baseline metabolic demand, and therefore a cellular mecha-
nism of neural protection as a mechanism of NPA induced ischemia tolerance.
 
 

 

18:15-19:45   Room Athena
Satellite Symposium Boehringer Ingelheim
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18:15-19:45   Room Rhodes
Satellite Symposium Stryker

Neurologist’s  approach to endovascular treatment

Why do I do mechanical thrombectomy with stent retrievers?
B. Yan, Australia

Win-Win by multidisciplinary stroke unit organization and protocolization.
Ribo, Spain

Selection of patients for mechanical thrombectomy. Montpellier’s multidiscipli-
nary agreement
C. Arquizan, France

Industry sponsered satelitte symposium. Sponsered by Stryker

18:15-19:45   Room Calliope
Young stroke physicians

Young Stroke Physicians 
Chair:  U. Fischer, Switzerland

How to plan a randomized controlled trial
P.  Sandercock, UK 

Advances in basic science on stroke: potential translations from experimental 
setting to clinical trials
A. Planas, Spain

New format for Young Stroke Physicians Session at ESC 2015
Abstract submission will be requested for the Young Stroke Physicians’ session 
at the ESC 2015. Abstracts  should present either new or ongoing research pro-
posals in  basic science or clinical studies.  
All  researchers < 40 years old are invited to participate in this concurs of 
ideas.  Abstracts will be presented in an open forum  and discussed  to  gain 
guidance from outside  and develop networks  for multi-center studies and 
collaborations. 5 proposals will be awarded and published in Cerebrovascular 
Diseases. 
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18:15-19:45   Room Euterpe
Satellite Symposium Medscape

Damage Control: Decisions for Prevention and Treatment of Acute Stroke 
Chair: G. W. Albers, USA 
 
Welcome and Introduction  
G. W. Albers, USA 
 
Recent NOAC Trials: Considerations in Acute Stroke Prevention and Treatment 
N. S. Rost, USA 
 
Acute Stroke: Decisions in the ED 
Peter D. Panagos, USA 
 
Acute Antithrombotic Therapy in Cardioembolic vs Non-cardioembolic Stroke: 
Challenging Decisions For the Neurologist 
G. W. Albers, USA 
 
Acute Cardioembolic Stroke: What Are the Risks of Thrombolysis? 
W. Hacke, Germany 
 
Faculty Discussion/Q&A Session 
 
Concluding Remarks 
G. W. Albers, USA 
 
Supported by an independent educational grant by Daiichi-Sankyo Europe 
GmbH
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8:30-10:00   Room Athena Mini Symposium 3
Biomarker

Stroke biomarkers: roadmap to the clinic
Chairs: F. Sharp, USA and J. Montaner, Spain

Proteomics to discover stroke biomarkers
J.-C. Sanchez, Switzerland

The genomic signature of stroke
F. Sharp, USA

Clinical uses for stroke biomarkers
J. Montaner, Spain

Requirements for a stroke biomarker to reach the clinical setting
M. Arnold, Switzerland

8:30 - 10:00   Oral Session   Room Hermes
Hightlights 1
Chairs: JP. Mohr, USA and K. Spengos, Greece

8:30 - 10:00   Oral Session   Room Rhodes
Management and economics
Chairs: G.J.E. Rinkel, The Netherlands and V. Thijs, Belgium

1 Management and economics  
8:30 - 8:40 

An alternative method for assessing quality of care - illustrated using data from Riks-
Stroke, the Swedish stroke register 
A. Lindmark1, B. van Rompaye2, E. Goetghebeur3,  E.-L. Glader4, M. Eriksson5 
 
Department of Statistics, Umeå School of Business and Economics, Umeå University, 
Umeå, SWEDEN1,Department of Statistics, Umeå School of Business and Economics, Umeå 
University, Umeå, SWEDEN2, Department of Applied Mathematics, Computer Science and 
Statistics, Ghent University, Ghent, BELGIUM3, Department of Public Health and Clinical 
Medicine, Umeå University, Umeå, SWEDEN4, Department of Statistics, Umeå School of 
Business and Economics, Umeå University, Umeå, SWEDEN5 

Background: In profiling hospital performance with regards to quality of care, means/propor-
tions with confidence intervals are commonly used. For large hospitals this can give statistically 
significant results even for clinically irrelevant deviations, while deviations in small hospitals 
are not discovered. Here we describe the operating characteristics of an alternative method that 
combines clinical and statistical knowledge. This is illustrated using data from Riks-Stroke, the 
Swedish stroke register, focusing on the proportion dead or dependent in ADL 3 months after 
stroke. Methods: Patients included in the study had a first time stroke in 2008-2009, were 18-80 
years old and independent in ADL before stroke. The method is based on a case-mix adjusted 
outcome measure. The benchmark value, expressed as λ times the average risk of being dead 
or dependent in the population, is decided clinically. The degree of statistical evidence required 
to label a hospital as having deviating performance is set using the parameter k. A simulation 
study based on Riks-Stroke data was performed and hospitals were classified as having either 
deviant or acceptable performance using different values of λ (1.1, 1.2 and 1.3) and k (1-99 %). 
Results: The study included 18 309 patients from 76 hospitals. The proportion dead or depen-
dent varied between 9 and 37 % in individual hospitals. The simulation results showed large 
variations in sensitivity and specificity for different choices of statistical evidence, k (shown 
for k=10-90% in the columns of Table). Variations for different values of the benchmark, λ, 
were smaller, especially for sensitivity (shown for λ=1.1-1.3 in the rows of Table). Conclusion: 
The study illustrates the importance of combining clinical relevance and statistical significance 
when choosing benchmarks for profiling hospital performance. The context in which the results 
are to be used, internal monitoring or public comparisons, is also important. 
 
Table: Sensitivity and specificity for different values of λ and k, dead or dependent in ADL 3 months after stroke. 

Sensitivity Specificity
k (%) λ=1.1 λ=1.2 λ=1.3 λ=1.1 λ=1.2 λ=1.3
10 0.952 0.964 0.927 0.557 0.657 0.789
50 0.693 0.718 0.570 0.869 0.909 0.953
75 0.464 0.484 0.313 0.954 0.968 0.984
90 0.278 0.270 0.141 0.986 0.990 0.995
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3 Management and economics  
8:50 - 9:00 

Factors associated with Inter-Observer Variability in modified Rankin Scale (mRS) As-
sessment 
K.S. McArthur1, Y.M. Shi2, R.L . Fulton3,  T.J. Quinn4, P. Higgins5,  J. Dawson6, P. Lang-
horne7,  M.R. Walters8, K.R. Lees9on behalf of the CARS investigators
 
University of Glasgow, Glasgow, UNITED KINGDOM1,University of Glasgow, Glasgow, 
UNITED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3, Universi-
ty of Glasgow, Glasgow, UNITED KINGDOM4, University of Glasgow, Glasgow, UNITED 
KINGDOM5, University of Glasgow, Glasgow, UNITED KINGDOM6, University of Glasgow, 
Glasgow, UNITED KINGDOM7, University of Glasgow, Glasgow, UNITED KINGDOM8, 
University of Glasgow, Glasgow, UNITED KINGDOM9 

Background: Inter-observer variation affects modified Rankin Scale (mRS) assessment. Iden-
tification of factors associated with disagreement could help identify “difficult” mRS assess-
ments allowing targeted intervention to improve reliability.  
Methods: Day 30 and day 90 mRS video interviews were scored by 6 independent trained and 
certified assessors. Variability in mRS scores for each clip was graded by the number of scores 
that agreed (range 2-6). Two assessors described the participant and the quality/content of the 
interview using variables identified during earlier qualitative analysis. Patient specific vari-
ables were participant age, pre stroke mRS, baseline stroke severity (NIHSS) and presence of 
language disorder. Interview specific variables were interview length (seconds), poor sound 
quality, location of interview, use of a proxy or discussion of prior disability. Each variable was 
considered as a predictor of variability in mRS scoring using proportional odds ordinal logistic 
regression (Odds ratio,95% CI) Cochrane-Mantel-Haenszel (CMH) p values conservatively es-
timated significance. The dependent variable was mRS variability grade.  
Results: 538 videos were included (Day 30:281,Day 90:257) 21% of clips at each study visit 
noted full agreement in mRS scores (59/281 30 days, 56/257 90 days).  There was no signifi-
cant difference between the two groups in the frequency with which each variable was record-
ed. No patient factor influenced agreement. Only increasing interview length was significantly 
associated with agreement [Day30:OR 1.12(1.05-1.19)p0.023. Day90:OR 1.13(1.06-1.21)
p0.001)]. Interview length (Median(IQR) [Mins:Secs]) at 30 and 90 days was 5:08(3:19-7:16) 
and 4:30(3:18-6:54).  
Conclusions: Variability in mRS grading is difficult to predict. The association of length of 
mRS interview with variability may represent cause or effect. Difficult mRS cases cannot be 
prospectively identified. Strategies to improve reliability should be applied universally. 
 
 

2 Management and economics  
8:40 - 8:50 

Factors influencing adherence to quality indicators of acute stroke care in six European 
audits: the European Implementation Score (EIS) Collaboration 
S. Wiedmann1, S. Hillmann2, S. Abilleira3,  M. Dennis4, P. Hermanek5,  M. Niewada6, B. Nor-
rving7,  A. Rudd8, C.D.A. Wolfe9,  Heuschmann10 
 
Institute of Clinical Epidemiology and Biometry, University of Wuerzburg, Wuerzburg, 
GERMANY1,Institute of Clinical Epidemiology and Biometry, University of Wuerzburg, 
Wuerzburg, GERMANY2, Stroke Programme/ Catalan Agency for Health Information, Assess-
ment and Quality,, Barcelona, SPAIN3, Department of Clinical Neurosciences, Western General 
Hospital,, Edinburgh, UNITED KINGDOM4, Bavarian Permanent Working Party for Quality 
Assurance, Munich, GERMANY5, Medical University of Warsaw, Department of Clinical and 
Experimental Pharmacology, Warsaw, POLAND6, Department of Clinical Sciences, Section of 
Neurology, Lund University,, Lund, SWEDEN7, Division of Health and Social Care Research, 
King’s College London,, London, UNITED KINGDOM8, Division of Health and Social Care 
Research, King’s College London,, London, UNITED KINGDOM9, 
Institute of Clinical Epidemiology and Biometry, University of Wuerzburg, Wuerzburg, GER-
MANY10 

Background: Several European countries have established audits for measuring quality of acute 
hospital stroke care at the population level. The present study aims to identify sociodemograph-
ic and clinical characteristics associated with delivery of appropriate care in six European au-
dits.  
Methods: Data were derived from national or regional stroke audits in Germany, Poland, Scot-
land, Catalonia (Spain), Sweden, England/Wales/Northern-Ireland participating within the 
European Implementation Score (EIS) collaboration. Predefined indicators of quality of acute 
stroke care that could be calculated in at least five of the six participating audits were analyzed, 
including thrombolytic therapy, dysphagia screening, anticoagulant therapy, antithrombotic 
therapy, and stroke unit treatment. The association between sociodemographic (age, sex, day of 
admission) and clinical (comorbidities, stroke subtype) characteristics with adherence to perfor-
mance measures were investigated by hierarchical logistic regression analyses.  
Results: Between 2007 and 2008 individual data from 329,032 patients with ischemic stroke, 
intracerebral haemorrhage or undefined stroke, treated in 1,204 centers (e.g. hospitals or trusts) 
were documented. Older age group was found to be associated with a lower probability of re-
ceiving thrombolytic therapy, anticoagulant therapy, and stroke unit treatment and a higher 
probability of being tested for dysphagia. Female patients were less likely to receive anticoag-
ulant or antithrombotic therapy. No major influence of admission on weekday or weekend was 
found on receiving appropriate therapy. Undefined stroke subtype was associated with lower 
probability of receiving dysphagia screening or stroke unit treatment.  
Conclusion: Differences in adherence to standardized quality indicators have been identified for 
several sociodemographic and clinical characteristics that might indicate population subgroups 
with specific needs for improving delivery of acute hospital care.
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5 Management and economics  
9:10 - 9:20 

It is feasible by organizational changes to reduce door-to-needle time to 20 minutes in 
acute stroke 
S.M. Henrikaen1, L.L. Jeppesen2, A.F. Christensen3,  H. Christensen4 
 
Copenhagen University Hospital, Bispebjerg, Copenhagen, DENMARK1,Copenhagen 
University Hospital, Bispebjerg, Copenhagen, DENMARK2, Copenhagen University Hospital, 
Bispebjerg, Copenhagen, DENMARK3, Copenhagen University Hospital, Bispebjerg, Copen-
hagen, DENMARK4 

Background 
Time to treatment in acute ischemic stroke is important: each 20 minutes delay in treatment in-
creases the numbers needed to treat by one. The aim of this study was to initiate a bottom-up 
project aiming to obtain median door-to-needle time (DNT) below 20 minutes in acute isch-
emic stroke treatment by simple and affordable organizational interventions, accepting no in-
crease in bleeding complications and keeping CT-angiography in the work-up. 
Methods 
With inspiration from the Helsinki stroke thrombolysis model, a new structured patient admis-
sion process was developed by an interdisciplinary team including neurologist, radiologist, 
stroke nurse, radiographer and hospital porters; all with years experience in acute stroke. Af-
ter implementation, an external person registered all cases of acute stroke evaluation during a 
3-month registration period, from March to June 2013.  
Results 
Logistic reorganization in terms of a new team structure based on trauma team principles and 
a “code stroke” alarm was implemented on the basis of the results from the team discussions. 
Patient arrival was moved to a dedicated room equipped for acute care, including resuscitation, 
and with direct access to both CT and MRI in the Radiology Department; standard work up re-
mained CT and CTA. A close collaboration and a direct telephone line with the EMS facilitated 
the process. Running costs were neutral apart from a lump sum of approximately 5000 euro for 
refurnishing. The median door-to-needle time was reduced from 48 minutes to 20 minutes and 
58 seconds in three months. 
Conclusion 
Door-to-needle time in acute stroke treatment can be reduced to 20 minutes by simple organi-
zational interventions with no apparent effect on costs or safety. Due to simple changes and low 
costs, the approaches presented in this study thereby easily can be transferred to other stroke 
centres. 
 
 

4 Management and economics  
9:00 - 9:10 

Ranking within Rankin: can disability be graded within modified Rankin Scale (mRS) 
grades? 
K.S. McArthur1, R.L. Fulton2, T.J. Quinn3,  P. Higgins4, J. Dawson5,  P. Langhorne6, M.R. Wal-
ters7,  K.R. Lees8 
 
University of Glasgow, Glasgow, UNITED KINGDOM1,University of Glasgow, Glasgow, 
UNITED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3, Universi-
ty of Glasgow, Glasgow, UNITED KINGDOM4, University of Glasgow, Glasgow, UNITED 
KINGDOM5, University of Glasgow, Glasgow, UNITED KINGDOM6, University of Glasgow, 
Glasgow, UNITED KINGDOM7, University of Glasgow, Glasgow, UNITED KINGDOM8

Background: The mRS is an ordinal, hierarchical scale. The underlying distribution of sub-
jects is possibly more uniform, some participants firmly centred within an mRS grade but 
others closer to inter-grade boundaries. We hypothesized that the latter participants contribute 
to inter-observer variability. Methods to better quantify the spectrum of disability may enrich 
outcome data. Methods: Video mRS assessments with multiple independent mRS scores from 
a prior study were divided into those with full agreement (Classified) and those with disagree-
ment/inter-observer variability (Misclassified). To determine the ability of mRS raters to identi-
fy the presence and direction of disagreement, pairs of mRS clips with equal adjudicated mRS 
scores were compared (Classified:Classified or Classified:Misclassified)Figure1. Each pair was 
scored by trained and certified mRS raters to decide which participant’s function was better 
than the counterpart in the pair. The proportion of assessments where disagreement was identi-
fied correctly was calculated. We tested for equality of the two proportions. To determine agree-
ment between assessments in each group we calculated kappa statistics(κ). Results: 40 pairs 
of clips were reviewed by 10 mRS raters. Four, blinded assessors reviewed each pair. There 
was no difference between the proportion of ratings with agreement regarding which partici-
pant was “less disabled” in the classified group [54/80(67.5%)] versus the misclassified group 
[55/80(68.75%)]p=>0.999. mRS grade and magnitude of disagreement did not affect identifi-
cation of misclassified pairs. Agreement between assessors in each group was poor and equiv-
alent. (κ(95% confidence interval); Classified pairs 0.077(-0.065–0.218), Misclassified pairs 
0.078(-0.084–0.241). Conclusions: The identification of “good” or “bad” forms of mRS grades 
is not reliable. Disagreement among raters is random. Using the mean score from several mRS 
ratings for each patient may offer statistical advantage. 
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7 Management and economics  
9:30 - 9:40 

Early supported discharge service after stroke in its natural habitat – adherence to guide-
lines, outcome, resource use and costs 
M. Tistad1, L. von Koch2

 
Karolinska Institutet, Stockholm, SWEDEN1,Karolinska Institutet, Stockholm, SWEDEN2

Background Early supported discharge (ESD) service after stroke was developed in order to re-
duce length of hospital stay (LOHS) and to provide continuity in rehabilitation in the communi-
ty. The purpose of this study was to describe to what extent ESD-service has been implemented 
in clinical practice and to describe outcome, resource use and costs during the first year under 
non-experimental conditions. 
Method Patients were recruited at the stroke units at the Karolinska University hospital, 2006-
2007. The ESD criteria were: Barthel Index (BI) >/=50 within the first week, ability to transfer 
independently between bed and chair and remaining needs for rehabilitation at discharge. Fol-
low-up using the BI was conducted at 12 months. Data regarding use of health care services 
was collected from the Stockholm County Councils computerized register. Costs were retrieved 
from the Swedish Association of Local Authorities and Regions. Comparisons between those 
who received ESD-service (the ESD-group) and those who did not receive ESD (the no-
ESD-group) were performed using Mann-Whitney U test. 
Result Of the 349 patients included, 158 met the criteria for ESD service: the ESD-group 40 
patients (25%), the the noESD-group 118 patients (75%). There were no difference in BI score 
between the groups at baseline or at 12 months. 
The ESD-group had a shorter LOHS (median 8 days) compared to the noESD group (15 days, 
p<0.036). The ESD-group had more out-patient rehabilitation contacts (median 20) compared 
to the noESD-group (median 2, p<0.001). ESD service constituted 82-83% of the out-patient 
rehabilitation contacts for the ESD group. Mean costs for all health care contacts (inpatient and 
outpatient) was 260 537 SEK per patient in the ESD-group and 282 470 in the noESD group. 
Conclusion ESD-service has only to a limited extent been implemented in clinical practice. If 
rehabilitation is organized as ESD-service, an 8% reduction of total health care costs can be 
achieved. 

6 Management and economics  
9:20 - 9:30 

The economic implications of practice gaps in stroke care: an Australian case study. 
D.A. Cadilhac1, A.G. Thrifts2

 
Monash University, Clayton, AUSTRALIA1,Monash University, Clayton, AUSTRALIA2

Background: Adherence to evidence-based practice for stroke in hospitals improves survival 
and reduces disability. Patients discharged on prevention therapies are more likely to be treated 
in the long-term. However, according to national audits adherence to many recommended treat-
ments is inadequate. 
Aim: To describe the potential economic implications of gaps in practice. 
Methods: We compared treatment in stroke units, use of thrombolysis (tPA) within 4.5 hours 
and use of prevention agents between the 2011 Australian national audit and published inter-
national benchmarks from Canada to approximate the ‘real world’ care gaps. Secondary pre-
vention therapies assessed were aspirin and lipid lowering if an ischemic stroke, use of antihy-
pertensive agents, and warfarin for atrial fibrillation (AF). A standardized economic simulation 
model that comprised attack rates and resource use estimates from the North East Melbourne 
Stroke Incidence Study was used to estimate stroke occurrence and costs (2010 reference year). 
Health outcomes were strokes prevented and Disability Adjusted Life Years (DALYs) saved. 
Results: In 2010, 44164 patients with stroke were expected to be hospitalised. If gaps in care 
were closed based on Canadian benchmarks there would be an additional 3003 Australian pa-
tients accessing stroke units, 771 receiving tPA, 7581 with AF being anticoagulated, and 923 
treated with antihypertensives and 26 with antiplatelet agents. No extra cases would have lipid 
lowering as adherence in Australia (80%) exceeded the Canadian benchmark (77%). Overall, 
627 strokes may be prevented with cost savings of AUD20.3 million, outweighing the addition-
al AUD2.5 million in providing more stroke unit care; and about 8084 DALYs could be saved. 
The most effective strategy was anticoagulation in those with AF (2420 DALYs and AUD19.6 
million saved). 
Conclusion: The economic implications of evidence-practice gaps in Australia are potentially 
large, particularly for stroke patients with AF. 
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9 Management and economics  
9:50 -10:00 

A Cost-effectiveness analysis of screening for intracranial aneurysms in persons with one 
first degree family member with subarachnoid haemorrhage 
E.M. Hopmans1, Y.M. Ruigrok2, A.S. Bor3,  H. Koffijberg4, G.J.E. Rinkel5 
 
Department of Neurology and Neurosurgery, Brain Centre Rudolf Magnus, University 
Medical Centre Utrecht, The Netherlands, Utrecht, THE NETHERLANDS1,Department 
of Neurology and Neurosurgery, Brain Centre Rudolf Magnus, University Medical Centre 
Utrecht, The Netherlands, Utrecht, THE NETHERLANDS2, Department of Neurology and 
Neurosurgery, Brain Centre Rudolf Magnus, University Medical Centre Utrecht, The Nether-
lands, Utrecht, THE NETHERLANDS3, Julius Centre for Health Sciences and Primary Care, 
University Medical Centre Utrecht, Utrecht, The Netherlands., Utrecht, 4, Department of Neu-
rology and Neurosurgery, Brain Centre Rudolf Magnus, University Medical Centre Utrecht, 
The Netherlands, Utrecht 5 

Background: Individuals with one first-degree relative with sporadic subarachnoid haemorrhage 
(SAH) have an increased risk of aneurysm formation and rupture. Screening for intracranial 
aneurysms was not beneficial in a previous study but new data call for re-assessment of cost-ef-
fectiveness of screening this population.  
Methods: With a Markov model and Monte Carlo simulations we compared screening with no 
screening in individuals with one family member with SAH. We analysed a single screening 
(at ages 30, 35, 40, 45, 50 or 55 years old) and repeated screening with varying screening age 
(starting screening at 20, 30, or 40 years old, ending screening at 60 or 70 years old) and vary-
ing screening intervals (5-, 10-, and 15-year interval). For all screening strategies we analysed 
the impact on costs and quality-adjusted life years (QALY). The threshold of a screening strate-
gy being cost-effective was set at <€20.000/QALY. 
Results: Screening individuals with one affected first degree relative with SAH is cost-effec-
tive. The strategy of screening once during life at an age between 30 to 55 years was most 
cost-effective since it resulted in the lowest costs per QALY. Most screening strategies with 
repeated screening between the age of 30 and 60 years are beneficiary too when using a cost-ef-
fectiveness threshold of €20.000 per QALY but these strategies have higher costs as compared 
to the strategies of screening once during life.  
Conclusion: This study provides evidence for recommendations to screen for intracranial an-
eurysms in individuals with one first-degree relative with sporadic SAH. Based on our model 
we recommend screening once between the age of 30 and 55 years given the lowest costs per 
QALY.

8 Management and economics  
9:40 - 9:50 

Temporal changes in the quality of acute stroke care in five national audits across Europe: 
The European Implementation Score (EIS) Collaboration 
S. Hillmann1, S. Wiedmann2, A. Fraser3,  J. Baeza4, A. Rudd5,  B. Norrving6, M. Niewada7,  M. 
Dennis8, P. Hermanek9, C.D.A Wolfe10, P.U. Heuschmann11 
 
Institute of Clinical Epidemiology and Biometry (ICE-B), University Wuerzburg, Wuer-
zburg, GERMANY1,Institute of Clinical Epidemiology and Biometry (ICE-B), University 
Wuerzburg, Wuerzburg, GERMANY2, Department of Primary Care and Public Health Sci-
ences, King’s College London, London, UNITED KINGDOM3, Department of Management, 
School of Social Science and Public Policy, King’s College London, London, UNITED KING-
DOM4, Division of Health and Social Care Research, King’s College London, London, UNIT-
ED KINGDOM5, Department of Clinical Sciences, Section of Neurology, Lund University, 
Sweden, Lund, SWEDEN6, Department of Clinical and Experimental Pharmacology, Warsaw 
Medical University, Warsaw, POLAND7, Division of Clinical Neurosciences, Western General 
Hospital, Edinburgh, Edinburgh, UNITED KINGDOM8, Bavarian Permanent Working Party 
for Quality Assurance, Munich, Germany, Munich, GERMANY9, Division of Health and Social 
Care Research, King’s College London, London, UNITED KINGDOM10, Institute of Clinical 
Epidemiology and Biometry (ICE-B), University Wuerzburg, Wuerzburg, GERMANY11 

Background: Data on potential variations in delivery of appropriate stroke care over time are 
scarce. We investigated temporal changes in the quality of acute hospital stroke care across 5 
national audits in Europe over a 3 to 6 year time period. 
Methods: Data were derived from audits participating within the European Implementation 
Score (EIS) project providing datasets on more than 2 years between 2004 and 2009 (Germany, 
Poland, Scotland, Sweden and England/Wales/N.-Ireland). We investigated temporal changes 
in the quality indicators which were available in at least four of the five audits: screening for 
swallowing problems, thrombolytic therapy, treatment on a Stroke Unit, use of antithrombotic 
and anticoagulant therapy. Multivariate logistic regression analyses were performed to estimate 
adherence to each quality indicator over time within each audit. 
Results: Between 2004 and 2009, individual data from 539,961 patients with ischemic stroke, 
intracerebral hemorrhage or undefined stroke treated in 545 centers participating continuously 
over the study period were included. In most audits, the proportions of eligible patients treated 
on a stroke unit, having a swallow screen and receiving thrombolytic treatment increased over 
time, e.g. ranging from between 2-fold to almost 4-fold increase in patients receiving  throm-
bolysis in 2009 compared to 2004. In 2 audits, a similar increase in the proportion of patients 
having a swallow screen was seen within the years following the introduction of this indicator. 
For anticoagulation and antithrombotic therapy no substantial increase over time was observed 
in 3 audits.  
Conclusions: In most of the audits, a general trend towards a better quality of stroke care de-
fined by standardized quality indicators was documented over the study period. The association 
between introduction of a specific measure and a higher adherence over time might indicate real 
improvement in quality of care or better documentation.
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1 Acute stroke: emergency management, stroke units and complications A 
8:30 - 8:40 

Remote (extra-ischemic) intracerebral hemorrhage – an uncommon complication of 
stroke thrombolysis. 
M.V. Mazya1, N. Ahmed2, G.A. Ford3, C. Hobohm4, R. Mikulik5,  A. Paiva Nunes6, N. Wahl-
gren7 
For the SITS Collaborators
 
Department of Neurology, Karolinska University Hospital, Stockholm, SWEDEN1,Kar-
olinska University Hospital, Department of Neurology, Stockholm, SWEDEN2, Newcastle 
University, Institute for Ageing and Health, Newcastle, UNITED KINGDOM3, University of 
Leipzig, Department of Neurology, Leipzig, GERMANY4, St. Anne’s Hospital, Neurology De-
partment, Brno, CZECH REPUBLIC5, Centro Hospitalar Lisboa Central, Stroke Unit, Lisbon, 
PORTUGAL6, Karolinska University Hospital, Department of Neurology, Stockholm, SWE-
DEN7

Background: Intracerebral hemorrhage (ICH) following treatment with intravenous thrombol-
ysis (IV-tPA) for ischemic stroke can occur in local relation to the infarct, as well as in brain 
areas remote from infarcted tissue. We aimed to describe risk factors, three month mortality and 
functional outcome in patients with the poorly understood complication of remote ICH, as well 
as local ICH.  
Methods: 43494 patients treated with IV-tPA, with complete imaging data, were enrolled in the 
SITS International Stroke Thrombolysis Register during 2002-2011. Baseline data were com-
pared between 970 patients (2.2%) with remote parenchymal hemorrhage (PHr), 2325 (5.3%) 
with local PH, 438 (1.0%) with both PH and PHr, and 39761 (91.4%) without PH or PHr. Inde-
pendent risk factors for all hemorrhage types were obtained by multivariate logistic regression.
Results: Previous stroke (p=0.023) and higher age (p<0.001) were independently associated 
with PHr, but not with PH. Atrial fibrillation, CT hyperdense cerebral artery sign and elevat-
ed blood glucose were associated with PH, but not PHr. Female sex had a stronger association 
with PHr than with PH. Functional independence at 3 months was more common in PHr than 
PH (34% vs 24%, p<0.001), while 3 month mortality was lower (34% vs 39%, p<0.001). 
Conclusions: Differences between risk factor profiles indicate an influence of prior vascular 
pathology in PHr, and acute large vessel occlusion in PH. Further research is needed on the im-
pact of pre-existing cerebrovascular disease on complications of recanalization therapy in acute 
ischemic stroke. 
 

14:30-16:30   Room Clio/Thalia 
Educational Symposium 2
Drugs

Alcohol, drugs and stroke
Chair: J.M. Ferro, Portugal

Alcohol and stroke
M. Hillbom, Finland

Cannabis associated stroke
V.Wolff, France

Heroin, cocaine and other drugs
C. Fonseca, Portugal

Doping and stroke
E. Lopez-Cancio, Spain

8:30 - 10:00   Oral Session   Room Erato/Uranie
Acute stroke: emergency management, stroke units and complications A
Chairs: E. Diez Tejedor, Spain and N. Venketasubramanian, Singapore
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2 Acute stroke: emergency management, stroke units and complications A 
8:40 - 8:50 

GLYCOSILATED HEMOGLOBIN A1 AND RISK OF SYMPTOMATIC INTRACERE-
BRAL HEMORRHAGE AFTER THROMBOLYSIS IN ACUTE ISCHEMIC STROKE 
L. Dorado1, E. López-Cancio2, A.M. Crespo3,  C, García-Esperón4, L, Muñoz5,  M, Hernán-
dez-Pérez6, N. Pérez de la Ossa7,  M. Gomis8, M. Millán9, A. Dávalos10 
 
University Hospital Germans Trias i Pujol., Badalona, SPAIN1,University Hospital Ger-
mans Trias i Pujol., Badalona, SPAIN2, University Hospital Germans Trias i Pujol., Badalona, 
SPAIN3, University Hospital Germans Trias i Pujol., Badalona, SPAIN4, University Hospital 
Germans Trias i Pujol., Badalona, SPAIN5, University Hospital Germans Trias i Pujol., Badalo-
na, SPAIN6, University Hospital Germans Trias i Pujol., Badalona, SPAIN7, University Hospi-
tal Germans Trias i Pujol., Badalona, SPAIN8, University Hospital Germans Trias i Pujol., Bad-
alona, SPAIN9, University Hospital Germans Trias i Pujol., Badalona, SPAIN10 

Background and purpose: Symptomatic intracerebral hemorrhage (SICH) after intravenous 
thrombolysis (IVT) in acute ischemic stroke (AIS) has been largely related to pre-bolus hyper-
glycemia. Our aim was to replicate the recently reported association of high HbA1c levels with 
increased risk of SICH and poor outcome in a single study.   
Methods: In a retrospective series of 662 consecutive patients treated with IVT in our cen-
tre (mean age 69.3±13.1 years; 57.4% males; median NIHSS 14 [8-19]) we collected data on 
baseline glycemia (mg/dl) before IVT and HbA1c determined in the first 48 hours after admis-
sion. Follow-up CT scan was performed 24-36 hours after IVT or before when neurological 
worsening occurred. SICH was defined as any hemorrhagic transformation with NIHSS score 
worsening >/=4 points (ECASS II criteria) or parenchymal hematoma type 2 with neurologic 
worsening (SITS-MOST criteria). Poor outcome was defined as modified Rankin score >2 at 3 
months.  
Results: A total of 31 patients (4.6%) had SICH per ECASS II definition and 26 (3.8%) per 
SITS-MOST definition; 47.2% of patients had poor outcome. Baseline glycemia was available 
in all patients and HbA1c in 558. In univariate analyses baseline glycemia was significantly 
associated with SICH per both definitions but this associations disappeared after adjustment 
for covariates (age, baseline NIHSS). No association was found between HbA1c levels s and 
SICH. Baseline glycemia and HbA1c levels were associated with poor outcome. In multivari-
ate analysis baseline glycemia (OR 1.008; CI 1.002-1.014; p=0.007) but not HbA1c levels re-
mained as an independent predictor of dependent outcome after adjustment for age, admission 
NIHSS, history of atrial fibrillation, hypertension and diabetes.  
Conclusions: In our series, HbA1c levels did not predict SICH or poor outcome after IVT in 
AIS.           
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4 Acute stroke: emergency management, stroke units and complications A 
9:00 - 9:10 

Accuracy of body weight estimation for thrombolysis treatment in the ENCHANTED 
study 
G. Wu1, H. Arima2, J. Wang3,  J. Yang4, C. Delcourt5,  SB. Coutts6, X. Chen7,  R. Lindley8, C. 
Anderson9 
ENCHANTED Investigators
 
The Department of Neurology, Hebei Yutian Hospital, Tangshan, CHINA1,The George 
Institute for Global Health, University of Sydney, Sydney, AUSTRALIA2, The Department of 
Neurology, Hebei Yutian Hospital, Tangshan, CHINA3, The Department of Neurology, Nanjing 
First Hospital, Nanjing Medical University, Nanjing, CHINA4, The George Institute for Global 
Health, University of Sydney and Royal Prince Alfred Hospital, Sydney, AUSTRALIA5, The 
Department of Clinical Neurosciences and Radiology, Hotchkiss Brain Institute, University of 
Calgary,, Alberta,, CANADA6, The George Institute for Global Health, University of Sydney, 
Sydney, AUSTRALIA7, The George Institute for Global Health, University of Sydney, Sydney, 
AUSTRALIA8, The George Institute for Global Health, University of Sydney and Royal Prince 
Alfred Hospital, Sydney, AUSTRALIA9 

Background:  Use of rtPA in acute ischaemic stroke (AIS) is often based on estimated body 
weight (BW), where inaccurate dosing can compromise the efficacy and safety of treatment 
both in practice and clinical trials.  We aimed to determine overall accuracy of BW estimation 
in the ENCHANTED study, and whether differences are evident across participating countries.
Methods:   The Enhanced Control of Hypertension and Thrombolysis Stroke Study (EN-
CHANTED) is a quasi-factorial, active-comparative, open, blinded endpoint trial evaluating 
‘rtPA dose’ and/or ‘BP control’ in rtPA-eligible AIS patients.  From data collected on estimat-
ed (pre-rtPA) and measured (within 7 days) BW, proportional differences were calculated and 
those deviating by >10% considered significant.  
Results:  Of 1027 participants between Mar 2012 and Nov 2013, 564 (55%; 462 measured, 1 
missing) had their body weight estimated: 163/399 (41%) in China, 249/347 (72%) in UK, and 
152/280 (54%) in other countries (p<0.0001).  There were comparable relative mean (95%CI) 
differences between estimated and measured BW across countries: China 1.1% (-1.2 to 3.5), 
UK 1.4% (-0.2 to 2.9%), and other 3.2% (-0.9 to 5.4) (P=0.35).  Absolute mean differences 
were 7.2%, 7.5% and 7.2% (p=0.936) respectively. Frequencies of over-estimation (propor-
tional difference >10%) were 9 (12%) China, 26 (14%) UK and 12 (14%) in other countries 
(P=0.84), while under-estimation (proportional differences </=10%) were 10 (13%) China, 16 
(9%) UK and 3 (4%) in other countries (P=0.09).  
Conclusion:  In this large scale, multi-national, multi-centre, clinical trial, there are reasonably 
accurate estimates of BW across major regions of recruitment. The mean and absolute differ-
ences provided no evidence of a systematic bias in BW estimation.

3 Acute stroke: emergency management, stroke units and complications A 
8:50 - 9:00 

FREQUENCY AND PREDICTORS OF HEMORRHAGIC TRANSFORMATION AF-
TER RT-PA TREATMENT ARE DIFFERENT IN ANTERIOR AND POSTERIOR CIR-
CULATION ISCHEMIC STROKE 
C. van Eendenburg1, J. Serena2, Y. Silva3,  M. Terceño4, J. Puig5,  G. Blasco6, M. Kaz-
imierczak7,  M. Castellanos8 
 
Hospital Dr. Josep Trueta, Girona, SPAIN1,Hospital Dr. Josep Trueta, Girona, SPAIN2, Hos-
pital Dr. Josep Trueta, Girona, SPAIN3, Hospital Dr. Josep Trueta, Girona, SPAIN4, Hospital Dr. 
Josep Trueta, Girona, SPAIN5, Hospital Dr. Josep Trueta, Girona, SPAIN6, Hospital Dr. Josep 
Trueta, Girona, SPAIN7, Hospital Dr. Josep Trueta, Girona, SPAIN8 

Background. The frequency and predictors of hemorrhagic transformation (HT) associated with 
rt-PA administration in patients with anterior circulation ischemic stroke (ACIS) have been well 
reported. However, data are much scarcer in patients with stroke of the posterior circulation. 
Our aim was to determine whether the frequency and predictors of HT in patients with posterior 
circulation ischemic stroke (PCIS) are similar to those reported for patients with ACIS Meth-
ods.We analyzed 737 patients treated with rt-PA in our center from 1999 to 2013 with cranial 
CT available to evaluate the presence of ischemic lesion and HT after 24-36h of rt-PA treat-
ment. The association of HT with clinical, hematological and radiological variables collected 
prospectively in our database was determined. HT was classified according to ECASS II crite-
ria. Neurological deterioration associated with HT was considered when there was an increase 
≥4 points in the NIHSS associated with bleeding. Results. 634 patients had ACIS and 73 had 
PCIS (35 in the posterior cerebral artery -PCA- territory and 38 in the vertebrobasilar -VB- 
territory). HT was more frequent in the groups with ACIS (27%) and PCA infarction (23%) 
(p=NS) than in those with VB lesion (2.6%) (p=0.003). Cardioembolic etiology, glucose levels 
and severity of stroke at admission as well as early signs of ischemia on CT scan and hypoden-
sity volume at 24h were associated with HT in patients with ACIS. However, we found no clin-
ical, laboratory or radiological variables associated with HT development in patients with PCIS. 
These results were unchanged for predictors of parenchymal hematoma. Conclusions. The fre-
quency of HT is different in patients with PCIS with it being much lower in those patients with 
VB infarction than in those with PCA infarction, whose frequency of HT is similar to patients 
with ACIS. Moreover, the classical variables associated with HT in ACIS do not seem to pre-
dict HT in patients with PCIS. 
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9:20 - 9:30 

Age-dependent effectiveness of thrombolytic therapy for acute ischemic stroke in clinical 
practice: data from the Baden-Wuerttemberg stroke registry 
B. Reuter1, C. Gumbinger2, C. Stock3,  T. Sauer4, H. Wiethölter5,  I. Bruder6, S. Rode7,  R. 
Kern8, P. Ringleb9, W. Hacke10, M.G. Hennerici11 
and “stroke working group”, Office for Quality Assurance in Hospitals, Stuttgart, Germany 

Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, 
Mannheim, GERMANY1,Department of Neurology, University of Heidelberg, Heidelberg, 
GERMANY2, Institute of Medical Biometry and Informatics, University of Heidelberg, Hei-
delberg, GERMANY3, Department of Neurology, Universitätsmedizin Mannheim, University 
of Heidelberg, Mannheim, GERMANY4, Department of Neurology, Bürgerhospital Stuttgart, 
Stuttgart, GERMANY5, Office for Quality Assurance in Hospitals, Stuttgart, GERMANY6, 
Office for Quality Assurance in Hospitals, Stuttgart, GERMANY7, Department of Neurology, 
Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY8, Depart-
ment of Neurology, University of Heidelberg, Heidelberg, GERMANY9, Department of Neu-
rology, University of Heidelberg, Heidelberg, GERMANY10, Department of Neurology, Uni-
versitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY11

Background Intravenous thrombolysis for ischemic stroke still has restricted approval for pa-
tients aged >80 years. The available evidence for an age-extended approval predominantly 
stems from expert-hospital driven international stroke registries and clinical trials which may 
not necessarily reflect routine clinical practice. We analyzed data on thrombolytic therapy from 
a consecutive and prospective stroke registry which covers 10.8 million inhabitants and rep-
resents clinical routine in southwest Germany. Methods We included 101,349 ischemic stroke 
patients hospitalized from January 2008 to December 2012. Of these, 38,575 (38%) were aged 
80y and older and 11,379 (11%) underwent thrombolysis. We used multiple logistic regression 
models stratified by age-group (<50y, 50-59y, …, 80-89y, ≥90y) to assess the relationship be-
tween thrombolytic therapy and modified Rankin Scale (mRS) at discharge. A favorable out-
come was defined as mRS ≤1 or mRS no worse than pre-stroke. Results Aged stroke patients 
were more often female, had a less favorable mRS prior to stroke, presented with a higher 
stroke severity, and had a lower chance to be treated in departments of neurology and stroke 
units (all p<0.001). The highest thrombolysis rate was 15% in patients aged <50y, the lowest 
was 8% in patients aged ≥90y. After adjustment for patient, hospital, and procedural parame-
ters, thrombolysis was statistically significantly associated with a favorable outcome in all age 
groups with an overall odds ratio (OR) of 1.94 and 95% confidence interval (CI) of 1.84 to 
2.05. Corresponding OR and CI for aged patients were 1.93, 1.74 to 2.14, in the age group 80-
89y and 1.64, 1.26 to 2.16, for patients >90y. Conclusion: The evidence from routine hospital 
care in Germany indicates that thrombolysis is an effective treatment for patients with ischemic 
stroke independent of age. This supports recent suggestions to generally recommend thrombol-
ysis also for patients aged >80y. 
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Intravenous thrombolysis induced arterial recanalization in acute ischemic stroke can 
lead to cerebral hyperperfusion syndrome 
L.L. Yeo1, A. Ahmad2, R. Rathakrishnan3,  P.R. Paliwal4, R.C. Seet5,  E.Y. Ting6, H.L. Teoh7,  
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Background and aim- Cerebral hyperperfusion syndrome (CHS) is a well described compli-
cation after surgical or endovascular revascularization of a chronically atherosclerotic carotid 
artery. However, this phenomenon is unexpected when an acutely occluded intracranial artery 
is recanalized by intravenous tissue plasminogen activator (IV-TPA) for acute ischemic stroke 
(AIS).  We describe 8 patients with CHS after IV-TPA therapy with their findings on multimod-
al hemodynamic and functional monitoring.  
Methods- Serial AIS patients between 2012 and 2013 were evaluated. Patients with occluded 
internal carotid (ICA) or middle cerebral artery (MCA) in pre-TPA CT-angiogram that recana-
lized in the day-2 CT-Angiogram were observed for any new neuropsychiatric symptoms/signs 
were included. In these selected patients further multimodal evaluation with serial transcrani-
al Doppler (TCD), quantitative electroencephalography (QEEG) and HMPAO-SPECT were 
performed. CHS was diagnosed if the unexpected neuropsychiatric signs corresponded with 
TCD flow velocity >100% of the contralateral MCA, EEG showed abnormal activity and HM-
PAO-SPECT scan showed markedly increased cerebral perfusion compared to the contralateral 
side. 
Results-  Of the 165 patients treated with IV-TPA, 8 (4.8%) fulfilled our definition of CHS.  All 
CHS patients developed the unexpected symptoms 1-3 days after IV-TPA. Abnormalities on 
TCD, QEEG and HMPAO-SPECT were consistently observed in all patients. The unexpected 
symptoms included dull-aching generalized headache (4 cases), unexplained persistent drows-
iness (3 cases), visual neglect (2 cases), aphasia (2 cases) and severe suicidal thoughts despite 
complete neurological recovery (1 case). Upright posture and aggressive blood pressure control 
resulted in rapid resolution of abnormal neurological features in all cases within a week and ex-
cellent functional outcome. None of the CHS patients developed intracranial hemorrhage.  
Conclusion- Cerebral hyperperfusion syndrome after intravenous thrombolysis in acute isch-
emic stroke should be suspected in patients that achieve arterial recanalization and develop un-
explained new neuropsychiatric manifestations. 
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The Epidemiology of Stroke Associated Pneumonia in Contemporary Stroke Care in En-
gland and Wales 
B.D. Bray1, C.J. Smith2, J. Campbell3, GC. Cloud4, A. Hoffman5,  M. James6, L. Paley7,  P.J. 
Tyrrell8, C.D.A. Wolfe9, A.G. Rudd10,  Intercollegiate Woking Party11 
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don, UNITED KINGDOM11

Background 
Data from historical cohorts estimate that approximately 10% of stroke patients experience post 
stroke pneumonia. We aimed to describe the prevalence, predictors and outcomes of pneumonia 
in a large national cohort of contemporary stroke patients. 
Methods 
Data were extracted from the Sentinel Stroke Audit Programme, the national register of stroke 
care in England and Wales. The sample included patients with acute stroke aged over 18 years 
admitted to 148 stroke units from January-September 2013. Data were collected by clinical 
teams and entered into the database using an online webtool. Pneumonia was defined as the 
occurrence of clinically diagnosed pneumonia requiring antibiotics within the first 7 days of ad-
mission. Mortality data was linked from national death records. 
Results 
Of the 33,935 patients with acute stroke, 2785 (8.2%) were diagnosed with pneumonia. Patients 
with pneumonia were older (Median age 83, IQR 75-89 versus 76, IQR 66-84, p<0.0001). 
Stroke severity on admission was higher in those who subsequently had pneumonia, with a me-
dian NIH stroke severity of 13 (IQR 6-2) versus 4 (IQR 2-8, p<0.0001). Pneumonia was more 
common in patients with primary intracerebral haemorrhage (10.9%) compared to those with 
ischaemic stroke (7.9%; p<0.0001).There was a linear relationship between pre stroke function-
al level and risk of pneumonia, with a pneumonia rate of 5.5% in those with a pre stroke modi-
fied Rankin scale (mRS) of 0, rising to a rate of 20.3% in those with a pre stroke mRS of 5.  
The 30 day mortality rate for patients with pneumonia was 35.1% compared to 8.9% in those 
without pneumonia, a crude relative risk of death of 4.0. Functional outcomes were also worse, 
with a median mRS on discharge of 4 (IQR 2-5) compared to 1 (IQR 0-3) among stroke survi-
vors. 
Conclusions 
Post stroke pneumonia remains common and has clearly identifiable risk factors. Identifying the 
patients at highest risk may in the future help to target prophylactic interventions. 
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Gender aspects of stroke unit care: results from the Austrian Stroke Unit Registry 
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Background: Gender related differences in quality of acute stroke care are an important concern 
with limited data available, specifically regarding the stroke unit (SU) setting. We used the pro-
spective nationwide Austrian SU registry to address this issue.  
Methods: Our analysis covered the time period between January 2005 and December 2012 
during which all patients with transient ischemic attack (TIA) or ischemic stroke admitted to 
one of 35 Austrian SU had been captured in the registry. These data were analyzed for age-ad-
justed preclinical and clinical characteristics and quality of acute stroke care in men and wom-
en. In addition we assessed the outcome at three months in multivariate analysis. 
Results: Over the 8-year study period 47209 individuals (47% females) had received SU care. 
Women were significantly older (median age: 77.9 vs. 70.3 years), had higher preexisting dis-
ability and more severe strokes. Correcting for age, no significant differences in quality of care 
between males and females were identified with comparable onset-to-door times, times to and 
rates of neuroimaging and neurosonography, as well as door-to needle times and rates of intra-
venous thrombolysis (14.5% for both genders). Despite equal acute stroke care and a compara-
ble rate of neurorehabilitation, women had a worse functional outcome at 3-months-follow-up 
(modified Rankin scale score 3-5: OR 1.26 (95% CI, 1.17-1.36)), but a lower mortality (OR 
0.70 (95% CI, 0.78-0.88)) after correcting for confounders. 
Conclusions: We identified no significant differences in quality of care in the acute SU setting 
between males and females. Further studies on the post-stroke period including socio-economic 
aspects are needed to clarify why female stroke patients still have a worse three-months out-
come. 
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Imaging selection in ischemic stroke trials – feasibility of automated CT perfusion analy-
sis 
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Melbourne, Melbourne, AUSTRALIA7, Royal Melbourne Hospital, University of Melbourne, 
Melbourne, AUSTRALIA8, Priority Research Centre for Brain and Mental Health Research, 
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Background: Advanced imaging has the potential to refine patient selection for ischemic stroke 
trials but the time to acquire and process the imaging has limited implementation. We exam-
ined the feasibility and relative utility of imaging selection using fully automated CT perfusion 
(CTP) and MRI perfusion-diffusion software in the EXTEND trial program. 
Methods: The EXTEND network (20 centers in Australia and New Zealand) uses advanced 
imaging to select patients for the EXTEND (tPA/placebo 4.5-9h post-stroke) and EXTEND-IA 
(tPA<4.5h +/- thrombectomy) randomized trials. CTP and perfusion-diffusion MRI data are 
processed using RAPID (Stanford University) fully-automated software to generate a yes/no 
“mismatch” classification that determines eligibility for trial therapies (ratio of estimated pen-
umbra:core volume >1.2, absolute difference>10mL, core<70mL). The technical failure/mis-
match classification error rate and time to image and treat with CT vs MR-based selection were 
examined. 
Results: In a consecutive sample of 776 patients from 5 sites over 6 months the technical failure 
rate of CTP acquisition/processing (uninterpretable maps) was 3.4% (95%CI 2.2-4.9%). The 
mismatch classification was overruled by expert review in an additional 9.0% (95% CI 7.1-
11.3%, 2 neurologists kappa 0.93) due to artefactual “perfusion lesion” (eg orbit/base of skull). 
In 154 consecutive patients at one site, median additional time to acquire CTP after non-con-
trast CT was 6.5min. Subsequent RAPID processing time (dependent on CTP protocol/hard-
ware, constant per patient) varied from 3-10min across the 20 sites (median 5min20sec). In the 
EXTEND trial, patients randomized on the basis of CTP (n=47) had significantly shorter door 
to treatment times than MRI-selected (n=16) patients (median 2hr4min vs 3hr22min, p<0.001). 
Conclusions: Automated CTP-based mismatch selection is rapid, robust in clinical practice and 
facilitates significantly faster treatment decisions than MRI.
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In-Hospital Stroke Recurrence: Frequency and Risk Factors 
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Background – Data on very early stroke recurrence (during hospital stay) is lacking. We aimed 
to identify frequency and risk factors for very early stroke recurrence in a specialized stroke 
unit setting. 
Methods – We conducted a retrospective analysis of routinely collected data of all patients 
treated for acute ischemic stroke or transient ischemic attack (TIA) in three stroke units from 
January 2010 to June 2013. Recurrent stroke was defined as a new persisting neurologic deficit 
occurring >24 hours after the index event (ischemic stroke or TIA) during hospital stay associ-
ated with proof of new infarction on repeated neuroimaging. Etiology was defined according to 
TOAST. A multivariate logistic regression analysis identified independently associated risk fac-
tors of stroke recurrence.
Results – A total of 5106 patients were included in the analysis (median age 74 years (IQR 
64–82); median National Institutes of Health Stroke Scale (NIHSS) score 3 (IQR 1–7); 49.4% 
female; median length of stay 5 days (IQR 4–8)). In-hospital stroke recurrence occurred in 40 
patients (0.8%). Stroke recurrence was independently associated with ipsilateral stenosis of the 
internal carotid artery (adjusted OR 5.64, 95% CI 2.10–15.12, p=0.001), etiology of other de-
termined causes of the index event (adjusted OR 5.94, 95% CI 2.23–15.83, p<0.001), pneumo-
nia after index but before recurrent event (adjusted OR 2.84, 95% CI 1.15–7.02, p=0.02), and 
history of previous TIAs before index event (OR 2.89, 95% CI 1.23–6.78, p=0.02). 
Conclusions – In-hospital stroke recurrence was low in our specialized stroke unit setting. Pa-
tients with stenosis of the internal carotid artery, previous TIAs, etiology of other determined 
causes of stroke, and pneumonia are at a particularly higher risk of suffering early stroke recur-
rence.

8:30 - 10:00   Oral Session   Room Calliope
Brain imaging A 
Chairs: H. Chabriat, France and A. Tuladhar, The Netherlands
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Quantitative T2 Imaging is an Important Addition to Diffusion MRI in Acute Ischemic 
Stroke 
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Background: Diffusion weighted imaging (DWI) has been a standard way to evaluate ischemic 
changes in acute stroke but it is sensitive to more than one tissue property: both diffusion and 
T2 relaxation. A quantitative apparent diffusion coefficient (ADC) map can isolate the diffusion 
effect and is commonly assessed, but quantitative T2 (qT2) may provide important complemen-
tary information about acute tissue properties not appreciated with DWI or ADC alone. 
Methods: 21 acute ischemic stroke patients were imaged within 6 hours of symptom onset 
and at 24 hours (3T MR scanner). T2 mapping was performed using a CPMG sequence with 
8 echoes (30 ms intervals) or 16 echoes (15 ms intervals). Diffusion-weighted imaging was 
also performed to provide ADC maps. Volumetric analysis was performed on DWI, FLAIR 
images, ADC maps and T2 maps using a software-assisted procedure combing manual and 
threshold-based approaches. Absolute values of ADC and T2 within these volumes were also 
assessed.
Results: Patients were scanned with MRI a median of 4.0 hours after onset, and then again a 
median of 22 hours later with lesions identified in 18 (86%) of patients. tPA and/or endovascu-
lar treatment was administered in 83% of patients who had an identifiable lesion, and in these 
cases recanalization was confirmed in 73%. Lesions were defined at baseline in 16 (89%) of 
DWI and ADC maps, in 17 (94%) of qT2 maps and 11 (61%) of FLAIR images; ADC lesions 
grew by a median of 112% (IQR=189%) while qT2 lesions grew by 54% (123%). The median 
ADC/qT2 lesion overlap grew by 16%. qT2 lesions were larger than ADC in 72% of patients at 
baseline, and 67% of patients at 24 hrs. 
Conclusion: Distinct qT2 and ADC changes occur in acute ischemic stroke. The presence of 
qT2 concurrent with reduced ADC suggests the influence of additional tissue changes besides 
cytotoxic edema. qT2 depicts a lesion size that is often larger than depicted by DWI or ADC, 
and this may be important for defining lesion extent. 
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Quantification of %-increase of lesion water-content in multimodal CT as possible surro-
gate marker of time of onset in wake-up strokes 
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Background and Purpose 
Wake-up stroke is a major focus of advanced imaging to estimate the time of symptom onset.  
Early infarct core shows unidirectional increase of %-water-content per total volume with time 
after onset of vessel occlusion. The purpose of this study was to develop novel multimodal CT-
based quantification %-water-content within early infarct core and test this physiological mark-
er for determining the time of symptom onset. 
Methods 
In CT-imaging, the product of the volume and density of a body remains constant regardless of 
any volume of water added. When water of volume VE is added to a body (volume V0, density 
D0) resulting in a new volume V1=V0+VE and density D1, then “V0xD0=V1xD1=(V0+VE)
xD1” (Eq.1). The %-increase of water content within V1 is VE/V1 which can be expressed as 
“1/(D1/(D0-D1)+1)” (Eq.2). Within the volume of ischemic brain, the quantity VE represents 
the net increase of water content. The edematous infarct due to added VE at time T1 has a vol-
ume V1 with lower density D1, and a %-edema volume of VE/V1. At admission imaging, the 
%-water-content may be quantified from Eq.2, where D1 represents the density of the early 
infarct lesion (defined as low CBV <2ml/100g), and D0 represents the density of the ischemic 
lesion at symptom onset (T0) measured in the healthy contralateral hemisphere).  In 105 acute 
proximal MCA occlusive strokes, ischemic voxels were selected in native CT with high spec-
ificity using registered perfusion maps of low CBV. CT based measurements of %-increase of 
water-content was correlated with time between symptom onset (T0) to imaging (T1). ROC 
curve analysis was performed to predict (T1-T0)<4.5h.  
Results 
The optimal cut-off value of water-content within the ischemic lesion to predict symptom onset 
<4.5h was 13.0% (94.4% sensitivity, 95.2% specificity, AUC 0.96, p<0.0001).  
Conclusion 
CT based measurement of water content within early ischemic brain is a reliable tool to identify 
patients with time of symptom onset <4.5h.
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Non-invasive measurement of brain perfusion in steno-occlusive diseases using arterial 
spin labeling: clinical evaluation 
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Background 
In chronic steno-occlusive disease of the brain, magnetic resonance imaging (MRI) using arteri-
al spin labeling (ASL) offers a non-invasive technique for cerebral blood flow (CBF) measure-
ment. There is few evidence about its clinical performance and the best technical approach to 
ASL. We evaluated two ASL sequences in comparison to dynamic susceptibility contrast (DSC) 
MRI. 
Methods  
In a prospective imaging study, patients with unilateral steno-occlusion of the ICA or MCA 
(internal or middle cerebral artery) >70% were included. CBF imaging was performed on a 
Magnetom Tim Trio 3T system (Siemens, Germany). We tested two ASL sequences in separate 
patient samples: a) PICORE Q2TIPS (single inversion time, 1800 ms); and b) 3D-GRASE (20 
inversion times; 300ms-3150ms). First, CBF images were visually rated by 2 blinded readers 
for the presence of hypoperfusion. Second, a region of interest (ROI) analysis (cortical ROIs; 
diameter 20 mm, relative values) compared pooled ASL-CBF and DSC-CBF values for each 
group (Spearman’s rho; Bland-Altman (BA) plot). In both groups, an additional grey matter 
analysis was performed. 
Results 
In 78 patients (mean age: 57 years) comparative imaging was performed. Exclusion rates due to 
poor imaging quality was lower for 3D GRASE (16% vs 40%). Both sequences showed compa-
rable sensitivity and specificity (80%/50%) for the visual identification of DSC hypoperfusion. 
However, the correlation between ASL-CBF and DSC-CBF values was clearly superior for 3D 
GRASE (rho: 0,54 vs 0,24 ; p< .0001; BA plot: mean difference of values: 0% vs 13%). The 
additional grey matter analysis did not yield substantial changes. 
Conclusion 
ASL offers a promising non-invasive approach to estimate CBF in steno-occlusive disease. 
Using an adequate sequence, we found a clinically relevant congruence to CBF values derived 
from DSC-MRI. Further studies will refine the methodological approach and will establish ASL 
based CBF measurement in clinical routine. 
 
 

4 Brain imaging A 
9:00 - 9:10 

Serial hyperacute diffusion tensor imaging (DTI) derived eigenvalues reflect tissue micro-
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Background 
Diffusion tensor imaging can define white matter tract integrity and connectivity. In acute 
stroke, DTI derived eigenvalues (lambda 1,2,3), which relate to principal direction of water 
diffusivity offer the possibility of understanding tissue microstructural changes. The purpose of 
this study was to examine serial DTI metrics in patients with acute lacunar stroke to understand 
the evolution of tissue ischaemic changes. 
Methods 
Patients with lacunar stroke were scanned at presentation, 2hrs, 24hrs, 1 week and 1 month 
with 3T Siemens Verio at all time points. Acquisition included T1, T2FLAIR and DTI (TR/TE 
9500/86, 12 dir, 3 ave, 2mm isotropic voxels, b=0 and 1000s/mm2). Lesion ROI was defined 
by 1month FLAIR registered to each image and compared to contralateral mirror. FMRIB Soft-
ware Library was used to extract MD, FA and eigenvalues for each region of interest and sum-
mary statistics calculated 
Results 
Serial data from 5 patients (21 scans) were analysed. Median time to first scan was 3hr45mins. 
While eigenvalues L1(axial), L2,3(radial) diffusivities are low to start with, L2&3 tend to reach 
towards normal value in the first few hours of stroke. L1 remains below normal. By 24hrs all 
diffusivities had dropped which then pseudonormalise by day7 and reach supranormal values at 
1month. FA is mildly perturbed hyperacutely but drops beyond 5hrs. 
Conclusion 
Eigenvalues L2,3 reflecting trans-axonal or radial diffusivity showing tendency to normalize 
within hours of stroke may suggest attempts to maintain ionic gradients by membrane-bound 
ion transporters to maintain tissue structure despite cellular swelling and restricted diffusion. 
However diffusion is still compartmentalized suggesting membrane barriers to be intact at 
5hrs(median 2nd scan time). While further studies are required these data suggest that eigenval-
ue changes may add to understand tissue status in the immediate aftermath of stroke offering 
the prospect of a treatment relevant acute imaging target. 
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Predictors and magnitude of white matter hyperintensity volume at one year follow-up af-
ter mild stroke 
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Background. White matter hyperintensities (WMH) are common in stroke or dementia and pre-
dict worse outcome. Longitudinal change in WMH is a potential surrogate measure of efficacy 
of interventions in clinical trials. We quantified predictors and size of WMH volume change 
over1 year after mild ischaemic stroke.  
Methods. We recruited patients with mild ischaemic stroke in a prospective cohort study, re-
corded demographic/clinical data, performed brain MR imaging at presentation and at 1 year. 
We measured WMH volume using validated software, blindly, excluding index and any old 
infarcts. We investigated associations between WMH volume at follow-up and at baseline, age, 
smoking (never versus current/ex-smoker), diabetes, hypertension, or hyperlipidaemia at base-
line.  
Results. We recruited 264 patients; 190 had MRI at 1yr. Of the 190, mean age was 65.3 years 
(SD 11.3), 121 had never smoked, 21 had diabetes, 99 hypertension, and 116 hyperlipidaemia. 
The median baseline WMH volume was 12,565mm3 (IQR 4004-32,695mm3), and at 1yr was 
14,818mm3, (IQR 5857 to 32,738mm3), p=0.0016. WMH volume decreased in 66 (35%) and 
increased in124 (65%) between baseline and 1yr. 
On univariable analysis, baseline WMH volume (p<0.0001), age (p<0.0001), but not diabetes 
(p=0.06), hypertension (p=0.08), smoking (p=0.11) or hyperlipidaemia (p=0.88), were associat-
ed with WMH volume increase at 1yr.  
In multivariable analyses with all predictors, only baseline WMH volume was significant: for 
each additional mm3 of WMH volume at baseline, WMH volume at 1yr increased by 0.87mm3 
(95% CI 0.82 to 0.93mm3, p<0.0001).  
Conclusion. WMH volume can both increase and decrease. Mechanisms driving changes in 
WMH are unclear, but baseline WMH volume is the strongest predictor of WMH increase at 
1yr. Clinical trials using WMH change as an outcome should consider minimisation on baseline 
WMH burden to avoid imbalance. 

6 Brain imaging A 
9:20 - 9:30 

MRI-visible white matter perivascular spaces are related to cortical superficial siderosis 
in cerebral amyloid angiopathy 
A. Charidimou1, H.R. Jäger2, A. Peeters3, Z. Fox4, Y. Vandermeeren5,  P. Laloux6, J-C. Baron7,  
D.J. Werring8

 
Stroke Research Group, UCL Institute of Neurology and The National Hospital for Neu-
rology and Neurosurgery, Queen Square, London, UNITED KINGDOM1,Lysholm Depart-
ment of Neuroradiology, UCL Institute of Neurology and National Hospital for Neurology and 
Neurosurgery, London, UNITED KINGDOM2, Department of Neurology, Cliniques Universi-
taires UCL Saint Luc, Avenue Hippocrate, Brussels, BELGIUM3, Biomedical Research Centre, 
UCL and the 6 Education Unit, UCL Institute of Neurology, Queen Square, London, UNITED 
KINGDOM4, Department of Neurology, CHU Mont-Godinne, Université Catholique de Lou-
vain, Avenue Dr G. Therasse, Yvoir, Brussels, BELGIUM5, Department of Neurology, CHU 
Mont-Godinne, Université Catholique de Louvain, Avenue Dr G. Therasse, Yvoir, Brussels, 
BELGIUM6, Department of Clinical Neurosciences, University of Cambridge, Addenbrooke’s 
Hospital, Cambridge, UNITED KINGDOM7, Stroke Research Group, UCL Institute of Neu-
rology and The National Hospital for Neurology and Neurosurgery, Queen Square, London, 
UNITED KINGDOM8

Background: MRI-visible severe centrum semiovale (cerebral white matter) perivascular spaces 
(CSO-PVS) and cortical superficial siderosis (cSS) are new imaging markers of cerebral amy-
loid angiopathy (CAA), which may reflect distinct but related aspects of pathophysiology. We 
hypothesised that progressive amyloid-&#946; deposition in small leptomeningeal or superfi-
cial cortical vessels (leading to fragility, repeated haemorrhage into the subarachnoid space and 
cSS) blocks downstream perivascular drainage pathways (from white matter to the cortical sur-
face), resulting in CSO-PVS. To test this hypothesis we investigated the relationship between 
MRI-visible CSO-PVS and cSS. 
Methods: Multicentre cohort study of CAA. PVS were rated in basal ganglia (BG-PVS) and 
CSO (CSO-PVS) on axial T2-weighted sequences, using a validated 4-point rating scale. PVS 
degree was classified as severe (score >2) or non-severe (score &#8804;2). Independent risk 
factors for severe CSO-PVS were investigated. 
Results: The final cohort consisted of 138 CAA patients according to the Boston criteria (mean 
age: 71.8; 52.2% male). Severe CSO-PVS were present in 61.2% of cases. The prevalence of 
cSS, especially disseminated cSS (involving >3 sulci), was higher in patients with severe CSO-
PVS vs. non-severe CSO-PVS (for any cSS 45.9% vs. 13.5%; p<0.00005; for disseminated 
cSS 31.8% vs. 0%; p<0.00005). cSS extent (i.e. no cSS, focal or disseminated) was strongly 
associated with CSO-PVS severity (p<0.00005 for trend). In multivariable analysis, cSS pres-
ence (OR: 4.13; 95%CI: 1.48-11.49; p=0.007) and cSS severity (OR: 3.53; 95%CI: 1.60-7.82; 
p=0.002) were independent predictors of severe CSO-PVS. We found no associations between 
BG-PVS and cSS. 
Conclusions: Severe CSO-PVS are highly prevalent in CAA, and are related to cSS. Although 
determining the causal direction of this relationship requires prospective studies, our findings 
nevertheless have implications for diagnosis and understanding disease mechanisms in CAA. 
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9 Brain imaging A 
9:50 - 10:00 

CEREBELLAR INFARCT PATTERNS AND MECHANISMS: THE SMART-MR 
STUDY 
L.J.L. De Cocker1, M.I. Geerlings2, N.S. Hartkamp3,  A.M. Grool4, W.P. Mali5,  Y. Van der 
Graaf6, R.P. Kloppenborg7,  J. Hendrikse8

 
UMC Utrecht, Utrecht, THE NETHERLANDS1,UMC Utrecht, Utrecht, THE NETH-
ERLANDS2, UMC Utrecht, Utrecht, THE NETHERLANDS3, UMC Utrecht, Utrecht, THE 
NETHERLANDS4, UMC Utrecht, Utrecht, THE NETHERLANDS5, UMC Utrecht, Utrecht, 
THE NETHERLANDS6, UMC Utrecht, Utrecht, THE NETHERLANDS7, UMC Utrecht, 
Utrecht, THE NETHERLANDS8

Background and Purpose: Small cerebellar infarcts are a common incidental finding on neuro-
imaging studies. Recent insights suggest that arterial occlusion might be a prerequisite for the 
onset of such small cerebellar infarctions, with ‘low flow’ merely as a contributing factor. In 
this respect, small cerebellar infarcts have been associated with end-arterial territories rather 
than border zones, although the precise infarct patterns and relative damage to gray and white 
matter have not been thoroughly evaluated. We postulated that knowledge of such infarcts pat-
terns could provide insights from neuroimaging into the pathogenesis of small cerebellar in-
farcts.  
Materials and Methods: We analysed the MRI of 636 patients (mean age 62 ± 9 years, 81% 
male) from the SMART-MR study. The imaging protocol included a 3D T1-weighted sequence, 
which allowed us to document the cerebellar infarct patterns in three dimensions. In addition, 
we aimed to relate these patterns to occlusion (infarcts occurring in end-arterial territories) ver-
sus ‘low flow’ without occlusion (infarcts occurring in border zones).  
Results: Hundred-thirty-eight infarcts were seen in 70 individual patients, 135 of which 
showed evidence of cavitation. Hundred-thirty-four infarcts involved the cortex: 122 in iso-
lation and 12 in combination with subcortical white matter. No infarcts were restricted to the 
subcortical spikes of white matter. Cortical infarcts involved the apex of a deep (pattern 1; 
n=63/134;45.7%) or shallow fissure (pattern 2; n=15/134;11.2%), or occurred alongside one 
(pattern 3; n=34/134;25.4%) or opposite sides of a fissure (pattern 4; n=13/134;9.7%). Nine 
cortical infarcts spanned multiple fissures (n=9/134;6.7%).  
Conclusions: Cerebellar infarcts predominantly involved the cortex with sparing of white mat-
ter. The patterns of small infarcts likely coincided with end-arterial territories and therefore pro-
vide empiric evidence for arterial/arteriolar occlusion as a prerequisite for cerebellar infarction. 
The degree to which low flow could have contributed to arterial occlusion, was not evaluated in 
this study.
 
 

8 Brain imaging A 
9:40 - 9:50 

No relationship between PWI/DWI and DWI/FLAIR mismatch: Data from the Ax200 
ischemic stroke trial 
A. Wouters1, E.B. Ringelstein2, B. Norrving3,  A. Chamorro4, M. Grond5,  R. Laage6, A. 
Schneider7,  G. Thomalla8, V. Thijs9

 
Department of Neurology, University of Leuven, leuven, BELGIUM1,Wilhems-University, 
Münster, GERMANY2, Lund University, Lund, SWEDEN3, Department of Neurology, Uni-
versity of Barcelona, barcelona, SPAIN4, Hospital Siegen, Seigen, GERMANY5, Clinical Re-
search Department, SYGNIS Bioscience GmbH, Heidelberg, GERMANY6, Clinical Research 
Department, SYGNIS Bioscience GmbH, Heidelberg, GERMANY7, Department of Neurology, 
University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY8, Department of Neu-
rology, University of Leuven, Leuven, BELGIUM9 
 

Background: 
The perfusion diffusion (PWI/DWI) mismatch and the diffusion FLAIR (DWI/FLAIR) mis-
match are magnetic resonance imaging (MRI) markers of early, evolving brain ischemia. We 
examined whether the presence of a DWI/FLAIR mismatch was associated with a PWI/DWI 
mismatch. 
Methods:  We analyzed the MRI data from the randomized, multicenter, prospective ‘AX200 
for ischemic stroke trial’ that tested intravenous GM-CSF versus placebo. MRI data were ob-
tained within 9 hours after the last time the patient was seen normal. Two independent trained 
investigators evaluated the presence of a DWI/FLAIR mismatch. PWI/DWI volume readings 
were performed using a proprietary semiautomatic reading system by 3 independent readers. A 
PWI/DWI mismatch was defined as a perfusion abnormality that was 1.8 times the volume of 
the diffusion abnormality. 
We calculated sensitivity and specificity of DWI/FLAIR mismatch and PWI/DWI mismatch to 
predict symptom-onset of less then 4.5 hours. We analysed the correlation between the presence 
of a DWI/FLAIR – and a DWI/PWI – mismatch.  
Results: A DWI/FLAIR mismatch was present in 121/281 patients (43%), and a PWI/DWI 
mismatch in 135/261 patients (52%). DWI/FLAIR-mismatch had a sensitivity of 0.63 (95% CI 
0.52-0.72) and a specificity of 0.68 (95% CI 0.61-0.75) for stroke-onset of less then 4.5 hours, 
whereas a PWI/DWI mismatch had a sensitivity of 0.59 (95% CI 0.48-0.69) and a specificity 
of 0.42 (0.35-0.50).  A PWI/DWI mismatch was present in 56 % of patients with DWI/FLAIR 
mismatch, compared to 49 % in patients without a DWI/FLAIR mismatch (OR 1.3, CI 95% 
0.79-2.3). A separate analysis for timing of stroke within 4.5h and after 4.5h and for a smaller 
PWI/DWI mismatch threshold, showed similar results.  
Conclusion: The DWI/FLAIR – and the PWI/DWI – mismatch concept reflect different patho-
physiologic aspects of brain tissue changes in acute cerebral ischemia. 
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1 Stroke prevention  
10:30 - 10:40 

LONG-TERM OUTCOMES IN ASYMPTOMATIC INTRACRANIAL ATHEROSCLE-
ROSIS (The Barcelona-AsIA study) 
E. López-Cancio1, L. Dorado2, G. Pera3,  P. Torán4, M.T. Alzamora5,  M. Hernández-Pérez6, M. 
Gomis7,  N. Pérez de la Ossa8, M. Millán9, J.F. Arenillas10, A. Dávalos11 
 
Hospital Universitario Germans Trias i Pujol, Barcelona, SPAIN1,Hospital Universitario 
Germans Trias i Pujol, Barcelona, SPAIN2, Unitat de Suport a la Recerca Metropolitana Nord, 
IDIAP Jordi Gol,, Barcelona, SPAIN3, Unitat de Suport a la Recerca Metropolitana Nord, ID-
IAP Jordi Gol,, Barcelona, SPAIN4, Unitat de Suport a la Recerca Metropolitana Nord, IDI-
AP Jordi Gol,, Barcelona, SPAIN5, Hospital Universitario Germans Trias i Pujol, Barcelona, 
SPAIN6, Hospital Universitario Germans Trias i Pujol, Barcelona, SPAIN7, Hospital Universi-
tario Germans Trias i Pujol, Barcelona, SPAIN8, Hospital Universitario Germans Trias i Pujol, 
Barcelona, SPAIN9, Hospital Clínico Valladolid, Valladolid, SPAIN10, Hospital Universitario 
Germans Trias i Pujol, Barcelona, SPAIN11

Background and purpose: Symptomatic intracranial atherosclerosis is associated with a high 
risk of stroke recurrence and other vascular events. We aimed to study the prognostic impact of 
intracranial atherosclerosis from its asymptomatic stage. 
Methods: Barcelona-Asymptomatic Intracranial Atherosclerosis (AsIA) Study is a popula-
tion-based study that included a random sample of 933 Caucasian subjects older than 50 years 
with a moderate-high vascular risk (assessed by REGICOR score which is the Framingham risk 
score validated for Spanish population) and without history of stroke or coronary disease. Ca-
rotid (ECAS) and intracranial atherosclerosis (ICAS) were screened by color-coded duplex ul-
trasound, being moderate-severe stenosis confirmed by MRA.  Subjects are being prospectively 
followed up to assess the incidence of vascular events. Primary outcome was defined as the 
occurrence of any vascular event (stroke, acute coronary syndrome and/or vascular death) and 
secondary outcome as the occurrence of stroke. 
Results:  At baseline, 80 of the 933 subjects were found to have asymptomatic intracranial 
stenosis (8.6%) and 449 had neither carotid plaques nor intracranial stenosis. Mean follow-up 
period of the entire cohort at the moment of the present analysis was 19.8 (±10.5) months. Sur-
vival curves are presented in the figure. After multivariate Cox regression analyses adjusted by 
age, sex, REGICOR score and presence of carotid plaques, intracranial stenosis was an inde-
pendent predictor for overall vascular events (HR 3.35, 95% CI [1.84-6.08], p<0.001) and also 
for stroke (HR 4.59, 95% CI [1.92-10.95], p=0.001).  
Conclusions:  Asymptomatic intracranial atherosclerosis is independently associated with the 
occurrence of future vascular events in our Caucasian population. These findings might have 
important implications in the development of primary prevention strategies.
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2 Stroke prevention  
10:40 - 10:50 

Regression of Intracranial Stenosis under Intensive Risk Factor Control 
Li WANG1, C.H. Yu2, Deyond Siu3,  O.Y. Soo4, K.S. Wong5,  Thomas W. 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

Background: Symptomatic intracranial stenoses are dynamic lesions prone to relapse. Under-
standing how these lesions evolve under medical therapy may help delineate treatment for sec-
ondary prevention.  
Methods: We recruited patients with high-grade symptomatic intracranial stenoses (>70%) for 
intensive control of cardiovascular risks. Treatment targets were: 1) abstinence from smoking, 
2) low-density lipoprotein (LDL) <70 mg/dL, 3) HbA1c <6.5%, and 4) systolic blood pressure 
<140 mmHg. Angiographic outcome by 3D-rotational angiography at baseline and 12 months 
was stratified into 1) Static disease (luminal narrowing same or +/-10% in paired angiograms); 
2) Progressive disease (stenosis increased >10%); and 3) Regressive disease (stenosis reduced 
>10%).  
Results: Among the 39 patients recruited (age 67.4+/-9.5 yrs), the cardiovascular risks were 
controlled to the pre-specified levels (table). Lesions were static in 15 patients (38.5%); pro-
gressed in 1 patient (2.6%); and regressed in 23 patients (59%). Overall, the degree of stenosis 
significantly regressed from baseline 75% (IQR 71-88%) to 63% (IQR 55-77%) at one year 
(p<0.001). No significant difference in risk factor control was found between patients with stat-
ic/progressive and regressive disease (Mann-Whitney U test).  
Conclusion: A majority of patients with symptomatic intracranial restenosis may regress under 
intensive medical therapy. Healing of ulcers may contribute to the regression. 
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4 Stroke prevention  
11:00 - 11:10 

Telemetric Bluetooth home BP-monitoring in patients with TIA and minor stroke: feasi-
bility and BP control 
N.G. Lovett1, M. Wilson2, L.E. Silver3,  F.C. Cuthbertsob4, J. Glennon5,  A.J.S. Webb6, U. 
Fischer7,  L. Tarassenko8, P.M. Rothwell9 
 
University of Oxford, Oxford, UNITED KINGDOM1,University of Oxford, Oxford, UNIT-
ED KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3, University of Oxford, 
Oxford, UNITED KINGDOM4, University of Oxford, Oxford, UNITED KINGDOM5, Univer-
sity of Oxford, Oxford, UNITED KINGDOM6, University of Oxford, Oxford, UNITED KING-
DOM7, University of Oxford, Oxford, UNITED KINGDOM8, University of Oxford, Oxford, 
UNITED KINGDOM9

BACKGROUND: Hypertension is a major modifiable risk factor for recurrent stroke, but rates 
of control in practice are low. We determined the feasibility of using Bluetooth (BT) telemetric 
home monitoring of BP to improve control after a TIA or minor stroke. METHODS: We stud-
ied consecutive eligible patients with TIA or minor stroke within the previous 30 days in a pop-
ulation-based study. After prescription of initial BP lowering therapy, if required, patients mea-
sured their BP 3 times over 10 minutes on 3 occasions each day at home with a BT-equipped 
monitor (t+ Medical, Abingdon, UK) for 1-3 months, depending on control. Measurements 
transmitted automatically in real time using mobile phone technology were checked daily on 
a secure web page. If BP was consistently above (>130/80 mmHg) or below (<90/60) guide-
line antihypertensive therapy was adjusted. BP control was assessed in clinic at three months. 
Patients’ views on were assessed by anonymised questionnaire. RESULTS: Of 845 eligible pa-
tients (mean/SD age=69/13; range=21-98yr; 23% ≥80 years), 12 (1.4%) withdrew within one 
month. Masked hypertension (BP≤140/90 at initial assessment and mean BP>135/85 across 
the first 3 days of monitoring; AHA definition) was found in 266 (32%) patients. Monitoring 
resulted in 77% of patients having changes in BP medication (72% initiated/increased dose, 
28% stopped/decreased dose). Mean BP was 143/84 at entry, 131/74 at one month and 126/72 
mmHg at the 3-month follow-up. Among the 460 (55%) patients who responded, 415 (90%) 
approved of intensive monitoring and 407 (88%) were reassured by the remote surveillance. 
CONCLUSION: Telemetric home BP monitoring is feasible and tolerated well in patients with 
TIA and minor stroke irrespective of age. Monitoring detects high levels of masked hyperten-
sion, informs titration of medication in the majority of patients, and is associated with good 
blood pressure control at three months. 
 
 

3 Stroke prevention  
10:50 - 11:00 

Left atrial appendage occlusion for stroke prevention in atrial fibrillation: multicenter ex-
perience with the Amplatzer Cardiac Plug 
A. Tzikas1, B. Meier2, H. Sievert3,  H. Omran4, S. Berti5,  G. Santoro6, J. Kefer7,  U. Landmess-
er8, I. Cruz-Gonzales9, P. Kanagaratnam10, J. Nielsen Kudsk11, M. Costa12, R. Ibrahim13, W. 
Schillinger14, J.W. Park15 
On behalf of the LAAO ACP Study Group investigators 

Interbalkan European Medical Center, Thessaloniki, GREECE1,University Hospital of 
Bern, Bern, SWITZERLAND2, CardioVascular Center Frankfurt, Frankfurt, GERMANY3, 
University Hospital of Bonn, Bonn, GERMANY4, Fondazione Toscana Gabriele Monasterio, 
Massa, ITALY5, Ospedale Careggi di Firenze, Florence, ITALY6, St-Luc University Hospital, 
Brussels, BELGIUM7, University Hospital of Zurich, Zurich, SWITZERLAND8, University 
Hospital of Salamanca, Salamanca, SPAIN9, 
Imperial College Healthcare NHS Trust, London, UNITED KINGDOM10, Aarhus University 
Hospital, Skejby, DENMARK11, Coimbra’s Hospital Center, Coimbra, PORTUGAL12, Montreal 
Heart Institute, Montreal, CANADA13, Universitätsmedizin Göttingen, Göttingen, GERMA-
NY14, Asklepios Hospital Hamburg, Hamburg, GERMANY15 

AIMS This study aimed to investigate the safety, feasibility, and efficacy of left atrial append-
age occlusion (LAAO) with the Amplatzer Cardiac Plug (ACP) for stroke prevention in patients 
with atrial fibrillation (AF). 
METHODS & RESULTS Data from consecutive patients treated in 22 centers were collect-
ed in a specially designed database. One thousand forty four patients (age 75±8 years) with 
CHA2DS2-Vasc score 4.5±1.6 and HASBLED score 3.1±1.2 were included in the study. The 
predicted annual rates of systemic thromboembolism and major bleeding were 5.65% and 
5.35%, respectively. Procedural success was 97.3%. In 272 patients (26.1%), LAAO was com-
bined with another procedure. There were 44(4.2%) peri-procedural major adverse events: 
death 8(0.7%), stroke 9(0.9%), myocardial infarction 1(0.1%), cardiac tamponade 12(1.2%), 
major bleeding 13(1.3%), and device embolization needing major intervention 1(0.1%). Fol-
low-up was complete in 998/1016(98.2%) of successfully implanted patients. Average fol-
low-up was 13 months (IQR 6-25 months), a total of 1345 patient-years. Aspirin monotherapy 
increased from 31% to 64% and warfarin monotherapy decreased from 16% to 1.6% between 
admission and last follow-up. One-year all-cause mortality was 4.2%. A total of 63 deaths were 
reported at follow-up (17 due to cardiovascular causes). None was related to the device. There 
were 9(0.9%) strokes, and 9(0.9%) transient ischemic attacks at follow-up. The annual rate of 
systemic thromboembolism was 2.3%(31/1345 patient-years), which translates into a 59.3% 
risk reduction. There were 16(1.6%) major bleedings at follow-up. The annual rate of major 
bleeding was 2.2%(29/1345 patient-years), which translates into a 59.6% risk reduction. 
CONCLUSIONS LAAO with the ACP had a high procedural success and a moderate amount 
of peri-procedural complications. It showed a favorable outcome regarding efficacy for the pre-
vention of AF-related thromboembolism and resulted in fewer than expected bleeding events.  
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6 Stroke prevention  
11:20 - 11:30 

Atrial Fibrillation in Hospitalised Patients: A Missed Opportunity in Stroke Prevention? 
I. Induruwa1, C. O’Donoghue2, I . Aziz3, K . Yip4, E. Warburton5,  K. Khadjooi6 
 
Cambridge University Hospitals Trust, Addenbrookes Hospital, Hills Road, Cambridge, 
UNITED KINGDOM1,Cambridge University Hospitals Trust, Addenbrookes Hospital, Hills 
Road, Cambridge, UNITED KINGDOM2, Cambridge University Hospitals Trust, Adden-
brookes Hospital, Hills Road, Cambridge, UNITED KINGDOM3, Cambridge University Hos-
pitals Trust, Addenbrookes Hospital, Hills Road, , UNITED KINGDOM4, Cambridge Univer-
sity Hospitals Trust, Addenbrookes Hospital, Hills Road, Cambridge, UNITED KINGDOM5, 
Cambridge University Hospitals Trust, Addenbrookes Hospital, Hills Road, Cambridge, UNIT-
ED KINGDOM6 

Background Atrial fibrillation (AF) is an important risk factor for stroke. AF related stroke 
has significant morbidity and mortality with an estimated cost of £11900 per patient in the 
first year. Current health policies place great emphasis on prevention of stroke, and key to this 
is finding cost-effective screening methods for vascular risk factors like AF. We assessed the 
prevalence of AF among admissions to a tertiary hospital. Methods Retrospective study of all 
emergency and elective admissions to us during a 30 day period (Nov 2012), who had AF as a 
main diagnosis or a comorbidity in the discharge letter. Demographic data was collated, includ-
ing CHA2DS2VASc score and the number of pre-existing AF patients already on anticoagula-
tion. New AF patients were followed up 10 months later using an electronic database. Results 
(Table 1) 433 patients with AF were identified: 404 known AF, 29 newly diagnosed AF. Of pa-
tients with known AF, 163 (40.3%) were not on anticoagulation prior to admission despite high 
CHA2DS2VASc scores. This is in keeping with UK national data on rates of anticoagulation in 
the community. Only 5 of those 163 patients were anticoagulated during their hospital stay. All 
29 newly diagnosed AF patients had a CHA2DS2VASc ≥1 but only 11 (37.9%) were anticoag-
ulated as inpatients. 2 patients were started on warfarin later in the community. Conclusion AF 
remains a major comorbidity among hospitalised patients. In our study, on average 1 new diag-
nosis of AF per day was found, with only one-third of those being anticogaulated. To decrease 
the burden of stroke, in addition to screening measures in primary care, every opportunity to 
diagnose AF and to commence anticoagulation in secondary care should be valued. Almost all 
admissions to hospitals have an ECG, which comes at no extra cost and is highly accurate. We 
recommend developing coordinated strategies between primary and secondary care to optimise 
AF screening and anticoagulation in hospitalised patients. 

5 Stroke prevention  
11:10 - 11:20 

Atherogenic Dyslipidemia and Residual Cardiovascular Risk in Statin-Treated Patients
 
G. Sirimarco1, J. Labreuche2, E. Bruckert3,  L.B. Goldstein4, K.M. Fox5,  P.M. Rothwell6, P. 
Amarenco7 
 
Department of Neurology and Stroke Center, Bichat-Claude Bernard Hospital, INSERM 
U 698 and Paris-Diderot University, Paris, FRANCE1,Neurology and Stroke Center, Bi-
chat-Claude Bernard Hospital, INSERM U 698 and Paris-Diderot University, Paris, FRANCE2, 
Department of Endocrinology, Pitié-Salpêtrière University Hospital, Paris, FRANCE3, De-
partment of Neurology, Duke Comprehensive Stroke Center, Durham, USA4, NHLI Imperial 
College, ICMS, Royal Brompton Hospital, London, UNITED KINGDOM5, Stroke Prevention 
Research Unit, NIHR Biomedical Research Centre, John Radcliffe Hospital, Oxford, UNITED 
KINGDOM6, Neurology and Stroke Center, Bichat-Claude Bernard Hospital, INSERM U 698 
and Paris-Diderot University, Paris, FRANCE7

Background: Treatment with statins reduces the incidence of cardiovascular events in high-risk 
patients, but residual risk persists. At least part of that risk may be attributable to atherogenic 
dyslipidemia (AD), characterized by low high-density lipoprotein cholesterol (HDL-C) and 
high triglyceride levels. Methods: We studied subjects with stroke or TIA in the PERFORM 
(n=19,100) and SPARCL (n=4,731) trials who were treated with a statin and who had AD 
(HDL-C ≤40 mg/dL and triglycerides ≥150 mg/dL) 3-months after randomization (n=10,498 
and 2,900 respectively). The primary outcome measure for this exploratory analysis was the 
occurrence of major cardiovascular events (MVEs; nonfatal myocardial infarction, nonfatal 
stroke or cardiovascular death). We also performed a time-varying analysis to account for all 
available HDL-C and triglyceride measures. Results: 11% of subjects in PERFORM and 9% in 
SPARCL had AD after at least 3 months on statin therapy. After a follow-up of 2.3-years (PER-
FORM) and 4.9-years (SPARCL), a MVE occurred in 1,123 and 485 patients in the two trials, 
respectively. The risk of MVEs was higher in subjects with versus those without AD in both the 
PERFORM (hazard ratio [HR]=1.36, 95% confidence interval [CI]=1.14-1.63) and SPARCL 
(HR=1.40, 95%CI=1.06-1.85) trials. The association was attenuated after multivariable adjust-
ment (HR=1.23, 95%CI=1.03-1.48 in PERFORM; HR=1.24, 95%CI= 0.93-1.65 in SPARCL). 
Time-varying analysis confirmed these findings. Secondary analyses using all available HDL-C 
and triglyceride values showed an increased risk of MI associated with AD in both unadjusted 
and adjusted analyses in the SPARCL trial (adjusted HR, 2.26; 95%CI=1.46-3.50). Conclu-
sions: The presence of atherogenic dyslipidemia was associated with higher residual cardiovas-
cular risk in PERFORM and SPARCL subjects with stroke or TIA receiving statin therapy. Spe-
cific therapeutic interventions should be evaluated to address this residual risk. 
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Already diagnosed AF
Total number 404
On anticoa-
gulation

235 
(58.2%)

Not on anti-
coagulation

169 
(41.8%)

CHA2DS2VASc = 0    6 patients
CHA2DS2VASc = 1    8 patients
CHA2DS2VASc ≥ 2    155 patients
Eligible for anticoagulation: 163 

Commenced 
on anticoag-
ulation while 
inpatient

5 Only 3% of patients with CHA2DS-

2VASc ≥ 1 who were not on antico-
agulants were anticoagulated during 
their admission

Newly diagnosed AF
Total number 29
On anticoa-
gulation

0

Not on anti-
coagulation

29 CHA2DS2VASc = 0    0 patients
CHA2DS2VASc = 1    3 patients
CHA2DS2VASc ≥ 2    26 patients
Eligible for anticoagulation: 29 
(100%)

Commenced 
on anticoag-
ulation while 
inpatient

11 
(37.9%)

Table 1: Summary of findings
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Table 1: Awareness of 
Atrial Fibrillation

Aware of AF Unaware 
of AF

p Value

Overall
n = 2,000 560 1,440 N/A
Gender
Male, n = 963
Female, n = 1,037

240
319

723
718 p < 

0.01
Age
Less than 55 years, n = 
1,440
55 years or more, n = 538

366
189

1074
349 p < 

0.01
Social Status
ABC1, n = 927
C2DE, n = 1,008

315
236

612
772 p = 0
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11:40 - 11:50 

The effect of a national awareness campaign on knowledge of atrial fibrillation in the Irish 
population. 
R. Briggs1, A. Chatharoo2, R. Dwyer3, B. Drumm4, V. Ralph5, D. O’Neill6, S. Kennelly7, T. 
Coughlan8, D.R. Collins9

 
Age-Related Health Care, Tallaght Hospital, Dublin, IRELAND1,Age-Related Health Care, 
Tallaght Hospital, Dublin, IRELAND2, Age-Related Health Care, Tallaght Hospital, Dublin, 
IRELAND3, Age-Related Health Care, Tallaght Hospital, Dublin, IRELAND4, Age-Related 
Health Care, Tallaght Hospital, Dublin, IRELAND5, Age-Related Health Care, Tallaght Hos-
pital, Dublin, IRELAND6, Age-Related Health Care, Tallaght Hospital, Dublin, IRELAND7, 
Age-Related Health Care, Tallaght Hospital, Dublin, IRELAND8, Age-Related Health Care, 
Tallaght Hospital, Dublin, IRELAND9 

Background  
Atrial Fibrillation (AF) is a common risk factor for stroke. Stroke due to AF is more likely to be 
severe , associated with longer length of stay and poorer functional outcomes.  Most stroke due 
to AF is potentially preventable with appropriate medical therapy. AF is detectable, treatable 
and  amenable to a screening programme. However any national screening programme needs 
both public understanding and engagement. The Irish Heart Foundation launched a poster and 
radio AF awareness campaign in November 2013. We examined public knowledge of AF both 
before and after this campaign. 
Methods 
An Ipsos/MRBI phone interview survey in 2013 on AF awareness in a nationally representa-
tive sample (n=1000) and by  door- to-door interview (n=1000) in a representative sample of 
the Dublin Mid-Leinster stroke network (pop. 760,000) in 2012 . Data analysis by SPSS.  Data  
collected before the awareness campaign  will be surveyed again in March 2014, 5 months after 
the beginning of the campaign. 
Results 
See Table 1. 
In addition, 25% (140/560) of patients that were aware of AF also knew it was a risk factor for 
stroke. 56% (313/560) of this group knew AF was associated with heart disease. 
Comparative results of public awareness following the campaign will be presented at the con-
ference .  
Conclusions 
This is the largest survey of AF awareness in a general population and the first study examin-
ing effect of an AF public awareness campaign. There is good congruency  between the data 
by method (in-person vs. phone) and survey area (stroke network vs. national). Our data shows 
relatively poor awareness of AF prior to the public awareness campaign. Male gender and age 
less than 50 years were associated with poorer awareness of AF. Additionally, in those that were 
aware of AF, only 25% knew that it was a risk factor for stroke. 
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11 Stroke prevention  
12:10 - 12:20 

Age-specific risk and severity of bleeding on aspirin-based secondary prevention in TIA 
and ischaemic stroke: population-based study 
L. Li1, O.C. Geraghty2, Z. Mehta3, P.M. Rothwell4On behalf of the Oxford Vascular study 

Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of Ox-
ford, Oxford, UNITED KINGDOM1,Nuffield Department of Clinical Neurosciences, John 
Radcliffe Hospital, University of Oxford, Oxford, UNITED KINGDOM2, Nuffield Department 
of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, Oxford, UNITED 
KINGDOM3, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, Univer-
sity of Oxford, Oxford, UNITED KINGDOM4

BACKGROUND: Use of aspirin in secondary prevention after TIA and ischaemic stroke is 
based on randomised trials (RCTs) done almost entirely in patients aged <75 years. However, 
patients aged ≥75 years now constitute almost half of all those with TIA or ischaemic stroke. 
Reliable data on the risk and severity of bleeds in this older age group are therefore important. 
METHODS: We prospectively determined the age-specific rates and severity (CURE trial cri-
teria) of all bleeding events necessitating medical attention during follow-up in all patients on 
aspirin-based antiplatelet treatment after TIA or ischaemic stroke from the first 10 years of a 
population-based study. We compared rates to pooled estimates of bleeding rates in all RCTs of 
aspirin for secondary prevention after TIA and ischaemic stroke. RESULTS: Of 2071 patients 
on antiplatelet treatment (1960/2071, 94.6% aspirin-based), 984 (47.5%) were <75 years and 
1087 (52.6%) ≥75 years. During 7977 patient-years of follow-up 250 first bleeding events (113 
major bleeds) presented to medical attention. At age <75 years (mean age=62), the annual rate 
of major bleeding during 3-year follow-up was 1.0% (26 events; 95%CI 0.7%-1.5%), which 
was highly comparable to the pooled rate from 15 aspirin trials (mean age=63, mean follow-up 
2.5 years, 725 major bleeds/70926 patient-years, 1.0%, 0.9%-1.2%). However, the risk of major 
bleeding was significantly higher (p<0.0001) in study patients age ≥75 (67 events; 3.1%, 2.4%-
4.0) and bleeds were more likely to be fatal (14/67 vs. 1/26, p=0.03). CONCLUSIONS: The 
absolute risk of major bleeding on aspirin-based antiplatelet treatment in patients with TIA and 
ischaemic stroke aged<75 years is consistent with the risk reported in RCTs. However, risks are 
much higher in older patients, for whom there are no data from RCTs on the overall balance of 
risk and benefit. 
 
 

10 Stroke prevention  
12:00 - 12:10 

Determinants of intention to change and actual lifestyle behavior change in patients with 
TIA or minor ischemic stroke 
D. Brouwer- Goossensen1, L. van Genugten2, H.F. Lingsma3,  D.W.J. Dippel4, P.J. Koudstaal5,  
H.M. den Hertog6

 
Erasmus MC, Rotterdam, THE NETHERLANDS1,Erasmus MC, Rotterdam, THE NETH-
ERLANDS2, Erasmus MC, Rotterdam, THE NETHERLANDS3, Erasmus MC, Rotterdam, 
THE NETHERLANDS4, Erasmus MC, Rotterdam, THE NETHERLANDS5, Medisch Spec-
trum Twente, Enschede, THE NETHERLANDS6, THE NETHERLANDS7

Background: Lifestyle behavior change may be an effective way to reduce stroke recurrence. 
However, little is known about which factors influence lifestyle behavior change after isch-
emic stroke or TIA.We aimed to assess determinants of lifestyle behavior intentions and  actual 
changes in patients with TIA or ischemic stroke, and the effects of age, sex, event type, depres-
sion and cognitive performance  on these determinants.   
Methods: We conducted a prospective cohort study in 100 patients with TIA or minor ischemic 
stroke.. Patients filled in questionnaires on behavior intention, severity, susceptibility, fear, 
response efficacy and self- efficacy at baseline. Questionnaires on physical activity, diet and 
smoking were completed at baseline and at 3 months. Univariable and multivariable linear re-
gression was performed to identify sociocognitive determinants of lifestyle behavior intention 
to change and actual change. Adjustments were made for age, sex, event type, cognitive perfor-
mance, and depression.
Results: Thirty- two patients (37%) changed their lifestyle by improving more than 30 minutes 
in physical activity a day and  9 patients (31%) stopped smoking. Only one patient (2%) im-
proved  in dietary behavior. Self- efficacy, response efficacy, and fear were independently asso-
ciated with intention to change, with self- efficacy as the strongest predictor (physical activity 
aBeta 0.40; 95% CI 1.0- 0.70, diet aBeta 0.49; 95% CI 0.23-0.75, smoking aBeta  0.51; 95% CI 
0.13- 0.88). Intention to change was weakly and not significantly associated with actual change.  
Conclusion: We found that self- efficacy, fear, response efficacy and severity were predictors of  
intention to change lifestyle behavior after TIA or ischemic stroke. However, behavior intention 
was only weakly associated with actual change. Further research should focus on interventions 
which can influence these determinants of  intention to change and how intention can result in 
actual behavior change.
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10:30 - 10:40 

To weigh or to estimate? Dose-finding for Thrombolysis in German Stroke Units 
A.K. Cassier-Woidasky1 
 
Baden-Wuerttemberg Cooperative State University, Stuttgart, GERMANY1 

Thrombolysis using rtPA is known as an effective means for treating acute ischemic stroke. Its 
safe use is associated with the exact dosage (0.9mg/kg). Both, underdosage and overdosage 
may cause higher rates of remaining impairment, due to less recanalization or to intracranial 
hemorrhage. However, the treatment is critical in terms of time; exact measurement often is 
skipped in favor of shorter door-to-needle-time (DNT). The stroke nurse is responsible for ob-
taining patient’s weight, and nurses aim to prevent disabilities. Thus the aim of the study was to 
get a view on the methods how Stroke Units obtain the weight, to find reasons that hinder exact 
measurement using scales, as well as to learn about the availability of appropriate scales.  
Method: A questionnaire was sent to the heads of all german Neurological Departments with 
certified Stroke Unit, as registered on April 1st 2013 (N=232). 119 were returned (51.3%).  
Results: 80.5% of Stroke Units do always/often estimate; 11.8% do weigh. 93.2% do ask pa-
tient or relatives, and 1.7% do use the Lorenz Nomogramm (JNNP 2007). 84.5% do not hold 
appropriate scales for lying patients, 69.1% fear prolonged DNT, 9.1% do not have any scales 
at all. In case of estimating (n=108), two (53.6%) or three (40.2%) persons get a visual body 
weight estimation. 48% of them calculate the average, 41% decide by majority. 16% out of 119 
stroke units are equipped with bed-, floor- or lifting scales, most common are bathroom scales 
(30.3%), and/or chair scales (44.5%).  
Conclusion: The results are supported by SITS-ISTR, whereupon 84.6% (n=23810) had es-
timated weight. Estimation has proven to be highly inaccurate, as well as the Lorenz Nomo-
gramm. Deviations up to 50% from measured weight are common. Chair scales are not appro-
priate to obtain weight safely. Since Thrombolysis has become standard therapy of ischemic 
stroke, data strongly recommend integrating reliable and valid equipment for measurement of 
lying patient weight. 
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12:20 - 12.30 

Assessment of Unstable Carotid Plaques using Fluorine-18-labelled fluorodeoxyglucose 
(FDG) PET 
K. Skagen1, K. Johnsrud2, M. Skjelland3,  H. Scott4, K. Krohg-sorensen5,  A. Skretting6, J.G. 
Fjeld7,  D. Russell8

 
Oslo University Hospital, Oslo, NORWAY1,Oslo University Hospital, Oslo, NORWAY2, Oslo 
University Hospital, Oslo, NORWAY3, Oslo University Hospital, Oslo, 4, Oslo University Hos-
pital, Oslo, NORWAY5, Oslo University Hospital, Oslo, NORWAY6, Oslo University Hospital, 
Oslo, NORWAY7, Oslo University Hospital, Oslo, NORWAY8

Introduction 
Thromboembolic strokes due to atherosclerotic plaques at the carotid bifurcation are effec-
tively preventable by carotid endarterectomy. In current clinical practice patient selection for 
carotid endarterectomy is mainly based on the severity of luminal stenosis. There is, however, 
increasing evidence that the degree stenosis alone may not be best predictor of risk.  Plaque in-
flammation is thought to be associated with a higher stroke risk and there is therefore interest 
in metabolic FDG PET imaging for evaluating the degree of inflammation in atherosclerotic 
plaques. The aim of this study was to assess the level of agreement between FDG PET findings, 
symptoms, plaque ultrasound echogenicity and histological assessments of plaque inflammation 
following endarterectomy. 
Methods 
Thirty-five patients with &#8805;70% carotid stenosis scheduled for carotid endarterectomy 
were prospectively included. Plaques were defined as symptomatic when associated with ip-
silateral cerebral ischemia within 30 days prior to inclusion. All patients underwent a neuro-
logical examination, Doppler ultrasound, FDG PET and blood tests less than 24 hours prior to 
endarterectomy. Plaques were assessed histologically with regard to inflammation following 
endarterectomy. The level of agreement between FDG PET uptake quantified by maximum 
standardized uptake values (SUVmax), symptoms, plaque echolucency on ultrasound, and his-
tological evidence of inflammation were assessed. 
Results 
FDG uptake showed a positive correlation with plaques that were symptomatic (r=0.39, 
p<0.018) and plaques with low echolucency on Doppler ultrasound (r=0.41, p<0.014). The 
amount of FDG uptake in plaques and amount of inflammation on histological assessment were 
also positively correlated (r=0.451, p<0.021).   
Conclusion 
This study supports the ability of FDG PET to detect inflammation in atherosclerosis and pro-
vides more evidence that inflammation plays an integral role in the destabilisation of carotid 
artery plaques. 
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10:50 - 11:00 

Unexplained early neurological deterioration (END) following thrombolysis for acute 
stroke: incidence, predictors and associated factors 
P. Seners1, G. Turc2, M. Tisserand3, L. Legrand4, M.-A. Labeyrie5, D. Calvet6, J.-F. Meder7, J.-
L. Mas8, C. Oppenheim9, J.-C. Baron10

 
Department of Neurology, Ste Anne Hospital, INSERM U894, Paris, FRANCE1,Depart-
ment of Neurology, Ste Anne Hospital, INSERM U894, Paris, FRANCE2, Department of Ra-
diology, Ste Anne Hospital, INSERM U894, Paris, FRANCE3, Department of Radiology, Ste 
Anne Hospital, INSERM U894, Paris, FRANCE4, Department of Radiology, Ste Anne Hospi-
tal, INSERM U894, Paris, FRANCE5, Department of Neurology, Ste Anne Hospital, INSERM 
U894, Paris, FRANCE6, Department of Radiology, Ste Anne Hospital, INSERM U894, Paris, 
FRANCE7, Department of Neurology, Ste Anne Hospital, INSERM U894, Paris, FRANCE8, 
Department of Radiology, Ste Anne Hospital, INSERM U894, Paris, FRANCE9, 
Department of Neurology, Ste Anne Hospital, INSERM U894, Paris, FRANCE10 

Background: END following IV t-PA for anterior circulation stroke (ACS) is associated with 
poor outcome. Although predictors of evident causes of END (e.g. intracranial hemorrhage, 
malignant edema) are well established, little is known of END without evident cause occur-
ring within 24hrs following IV t-PA (ENDunexplained), and accordingly no guidelines are 
available. Here we determined the incidence, predictors and associated factors of ENDunex-
plained . Methods: We analyzed 308 consecutive ACS patients t-PA-treated ≤4.5hrs from on-
set. ENDunexplained was defined as ≥4-point deterioration on 24hr NIHSS without evident 
cause on concomitant imaging. ENDunexplained and no-END were compared for i) pre-treat-
ment clinical and imaging (including MR DWI and DWI/PWI mismatch volumes) data; and 
ii) 24hr post-treatment clinical (including BP and glycemic changes) and imaging (24-hr reca-
nalization) data, using univariate logistic regression. Exploratory multivariate analyses were 
also performed after variable reduction. Results: Among 32 END pts, ENDunexplained was 
present in 22 (7% of whole sample). ENDunexplained was associated with poor 3-month out-
come (p<0.01). Univariate admission predictors of ENDunexplained included no prior use of 
antiplatelets (OR=0.2 [95%CI 0.1-0.9]; p=0.03), lower NIHSS (0.9 [0.8-1.0]; p=0.01), high-
er blood glucose (1.2 [1.0-1.4]; p=0.02), larger mismatch volume (1.1 [1.0-1.3]; p=0.02) and 
proximal occlusion (6.2 [1.4-27.2]; p=0.02); consistent results emerged from the exploratory 
multivariate analysis. Among factors recorded over the first 24hrs, only no recanalization was 
associated with ENDunexplained in multivariate analysis (4.2 [1.3-13.7]; p=0.02). Conclusion: 
Unexplained END is not uncommon within 24hrs after IV thrombolysis for ACS, and accounts 
for two-thirds of all ENDs. Altogether, the predictors and associated factors of ENDunex-
plained revealed by the present study point to disruption of intracranial hemodynamics as main 
underlying mechanism. 
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Cerebral microbleeds and risk of intracerebral haemorrhage after ischaemic stroke 
thrombolysis– does the number of microbleeds play a role? 
J.F. Scheitz1, S. Dannenberg2, M. Rozanski3,  H. Erdur4, P. Brunecker5,  D.J. Werring6, J.B. Fie-
bach7,  C.H. Nolte8

 
Klinik für Neurologie und Center for Stroke Research Berlin, Charité Universitätsmedi-
zin Berlin, Berlin, GERMANY1,Klinik für Neurologie, Charité Universitätsmedizin Berlin, 
Berlin, GERMANY2, Klinik für Neurologie und Center for Stroke Research Berlin, Charité 
Universitätsmedizin Berlin, Berlin, GERMANY3, linik für Neurologie und Center for Stroke 
Research Berlin, Charité Universitätsmedizin Berlin, Berlin, GERMANY4, Center for Stroke 
Research Berlin, Charité Universitätsmedizin Berlin, Berlin, GERMANY5, UCL Institute of 
Neurology and National Hospital for Neurology and Neurosurgery, London, UNITED KING-
DOM6, Center for Stroke Research Berlin, Charité Universitätsmedizin Berlin, Berlin, GER-
MANY7, Klinik für Neurologie und Center for Stroke Research Berlin, Charité Universitätsme-
dizin Berlin, Berlin, GERMANY8

Background: Cerebral microbleeds (CMBs) are frequently discovered in ischemic stroke pa-
tients eligible for intravenous thrombolysis (IVT). Their clinical significance in the setting of 
IVT remains to be elucidated. We investigated whether the number of CMBs affects the risk of 
parenchymal hemorrhage (PH) after IVT. 
Methods: All patients receiving MRI-based (3 Tesla Tim Trio Siemens) IVT between 2008 
and 2013 were identified within our prospective thrombolysis register. The number of CMBs 
was rated on the pre-thrombolysis T2*-MRI (TR 620 ms, TE 20 ms, FOV 220 mm, matrix 
256×192, 5 mm slice thickness) by a rater blinded for clinical data and follow-up images. The 
outcome of interest was occurrence of PH on follow-up imaging within 36 hours. 
Results: Among 305 patients (median age 75, 50% male, median NIHSS 8), 77 patients 
(25.2%) had one or more CMBs on pre-treatment MRI. Overall, the rate of PH was 7.5% 
(n=23). Frequency of PH was 4.1% in patients with a single CMB, 22.2% in patients with 2 
to 5 CMBs and 30.0% in patients with >5 CMBs, respectively (p for trend <0.01). The unad-
justed odds ratio (OR) for PH per additional CMB (as continuous variable) was 1.1 (95%CI 
1.0-1.2, p=0.02). Compared to patients without CMBs, the OR for PH was 0.7 (95%CI 0.1-3.0) 
in patients with a single CMB (p=0.58), 4.4 (95%CI 1.3-15.0) in patients with 2 to 5 CMBs 
(p=0.02) and 6.6 (95%CI 1.5-28.1) in patients with more than 5 CMBs (p=0.01). A significant 
association of higher number of CMBs (as both a continuous and categorical variable) with PH 
remained, after adjustment for other baseline variables significantly associated with PH.  
Conclusions: Our findings indicate a higher risk of PH after IVT with increasing number of 
CMBs. The graded increase in PH risk with CMB number and biological plausibility suggest 
that an arteriopathy related to CMBs may contribute to causing PH. Whether the overall benefit 
of IVT is attenuated in patients with multiple CMBs needs further investigation.
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A reliable dysphagia bedside examination in acute stroke patients 
P. Immovilli1, E. Rota2, N. Morelli3,  I. Iafelice4, M. Benvenuti5,  G.P. Ferrari6, D. Guidetti7 
 
Neurology Unit, Guglielmo da Saliceto Hospital, Piacenza, ITALY1,Neurology Unit, Gug-
lielmo da Saliceto Hospital, Piacenza, ITALY2, Neurology Unit, Guglielmo da Saliceto Hos-
pital, Piacenza, ITALY3, Neurology Unit, Guglielmo da Saliceto Hospital, Piacenza, ITALY4, 
Otorhinolaryngology Unit, Guglielmo da Saliceto Hospital, Piacenza, ITALY5, Otorhinolaryn-
gology Unit, Guglielmo da Saliceto Hospital, Piacenza, ITALY6, Neurology Unit, Guglielmo da 
Saliceto Hospital, Piacenza, ITALY7

Introduction 
Dysphagia complicates about 40-80% of acute ischemic stroke, whereas aspiration pneumonia 
about 20%, accounting for 40% stroke related mortality. 
At hospital admission, swallowing problems in acute stroke patients could be difficult to detect 
and a proper specialist could be unavailable.  
In a recent single centre trial, dysphagia screening was able to lower by 57% the odds of pneu-
monia (Tisworth, Stroke 2013). 
Our study was aimed at developing and validating a simple and reliable bedside screening test 
able to identify stroke patients at risk of dysphagia at admission to hospital. 
Methods
Nurses assessed dysphagia using a structured clinical examination, in which oxygen saturation 
was monitored during water deglutition.
A speech pathologist examined the patients within 72 hours using fibroscopy when appropriate. 
Descriptive variables were collected, specificity, sensibility, positive and negative predictive 
values and the Choen K concordance index between nurse and speech pathology evaluations 
were calculated. 
Results 
120 consecutive stroke patients were included, 44,2% female, mean age of 67,4 (range 45-91). 
Stroke was ischemic in 80.8% patients and fibroscopic evaluation was performed in 30,9%.  
Dysphagia prevalence was 30%, 41,7% in females, with a higher mean age in dysphagic pa-
tients (71,5 vs 65,6, p < 0,0001). 
The nurses rated dysphagic 33,3% patients, while the speech pathologist 30%: in 4 patients, 
defined dysphagic by nurses,  the diagnosis was not confirmed by speech pathologist by fibro-
scopic evaluation). 
The Choen K was 0,92, indicating an optimal concordance (>0,8), Sensitivity was 100%, speci-
ficity 95,2%, positive predictive value 90%, negative predictive value 100%. 
Conclusion 
Our screening test is a simple bedside examination that resulted in a 100% negative predictive 
value, indicating that this is a useful tool to rule out dysphagia in acute stroke patients and to 
avoid aspiration risk when oral feeding is started. 
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Stroke-induced immunodepression syndrome together with dysphagia cause pneumonia – 
the PREDICT study 
S. Hoffmann1, H. Harms2, L. Ulm3,  C. Meisel4, D. Nabavi5,  B.M. Mackert6, I. Schmehl7,  G.J. 
Jungehuelsing8, J. Montaner9, P.U. Heuschmann10, A. Meisel11 
 
NeuroCure Clinical Research Center, Charité – Universitätsmedizin Berlin, Berlin, GER-
MANY1,Department of Neurology, St.-Josefs Krankenhaus Potsdam, Potsdam, GERMANY2, 
NeuroCure Clinical Research Center, Charité – Universitätsmedizin Berlin, Berlin, GERMA-
NY3, Department of Immunology, Charité – Universitätsmedizin Berlin, Berlin, GERMANY4, 
Department of Neurology, Vivantes Klinikum Neukölln, Berlin, GERMANY5, Department of 
Neurology, Vivantes Auguste Viktoria Klinikum, Berlin, GERMANY6, Department of Neu-
rology, Unfallkrankenhaus Berlin, Berlin, GERMANY7, Department of Neurology, Jüdisches 
Krankenhaus Berlin, Berlin, GERMANY8, Department of Neurology, Hospital Vall d´Hebron 
Barcelona, Barcelona, SPAIN9, 
Institute for Clinical Epidemiology and Biometry, Universtity of Würzburg, Würzburg, GER-
MANY10, NeuroCure Clinical Research Center, Charité – Universitätsmedizin Berlin, Berlin, 
GERMANY11

Background: Stroke-associated pneumonia (SAP) is a potentially modifiable complication after 
stroke showing consistent association with poor outcome. Dysphagia is a known risk factor for 
SAP and accumulating evidence suggests that stroke is associated with a stroke-induced im-
munodepression syndrome (SIDS) which might facilitate increased susceptibility for SAP. We 
investigated the independent and cumulative predictive properties of dysphagia and markers of 
immunodepression on the occurrence of SAP. 
Methods: The PREDICT study is a prospective, multicentric, international study with 9 par-
ticipating study sites in Germany and Spain. 486 patients with ischemic stroke of any severity 
(NIHSS >/= 1) and any localization were included. Patients were screened for dysphagia after 
hospital admission and blood samples including immune (e.g. monocytic HLA-DR) and infec-
tion (e.g. IL6) markers were obtained within 36h after hospital admission. Screening for SAP 
was performed up to day 7 using CDC criteria.  
Results: Mean age was 69.7 years, 43.2% were female, mean NIHSS was 5.5 points. 5.4% of 
patients suffered from SAP. Dysphagia and decreased mHLA-DR expression were both inde-
pendent predictors for SAP. Proportion of pneumonia ranged between 0.8% in the higher mH-
LA-DR quartile (>21939 mol/cell) and 9.2% in the lower quartile (<12595). In the presence 
of dysphagia, proportion of pneumonia increased to 7.1% and 21.1% in the higher and lower 
quartile, respectively. Patients without dysphagia and normal mHLA-DR expression had no risk 
(0,0%) for pneumonia. Patients without dysphagia and low mHLA-DR expression had a mod-
erate risk of pneumonia (2.9%). A similar relationship could be shown between dysphagia and 
increased IL-6 levels. 
Conclusions: Our study proofs SIDS and dysphagia as the main causes of SAP. Early screening 
for both, dysphagia and immune markers might facilitate effective prevention of SAP thereby 
improving long-term outcome in patients at high-risk for SAP.
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Hyperglycemia management in ischemic acute stroke patients treated with reperfusion 
therapies 
A. Cervera1, L. Llull2, F. Simonelli3,  S. Amaro4, X. Urra5,  J. Codas6, V. Obach7,  A. Chamor-
ro8 
 
Functional Unit of Cerebrovascular Disorders, Hospital Clinic, Barcelona, SPAIN1,-
Functional Unit of Cerebrovascular Disorders, Hospital Clinic, Barcelona, SPAIN2, Facolta di 
Medicina, Sapienza-Universita di Roma, Roma, ITALY3, Functional Unit of Cerebrovascular 
Disorders, Hospital Clinic, Barcelona, SPAIN4, Functional Unit of Cerebrovascular Disorders, 
Hospital Clinic, Barcelona, SPAIN5, Functional Unit of Cerebrovascular Disorders, Hospital 
Clinic, Barcelona, SPAIN6, Functional Unit of Cerebrovascular Disorders, Hospital Clinic, 
Barcelona, SPAIN7, Functional Unit of Cerebrovascular Disorders, Hospital Clinic, Barcelona, 
SPAIN8 

Introduction: Hyperglycemia is an independent predictor of poor outcome in acute stroke. 
Whether intensive management of hyperglycemia with insulin can revert this association is 
not known. In this study we aimed to evaluate the effect of hyperglycemia management on the 
main outcome variables after stroke. Methods: We analyzed 494 patients admitted to our stroke 
unit and treated with reperfusion therapies. Our protocol for hyperglycemia management en-
courages starting intravenous (IV) insulin if capillary glycemia (CG) is >= 160 mg/dl, with the 
objective of maintaining glycemia between 100-140 mg/dl. Adjustments are based on hourly 
CG. However, a regime of subcutaneous (SC) insulin or not treatment is allowed. We evalu-
ated the effect of glycemia, diabetes (DM), and insulin therapy on good outcome (mRS 0 to 
2). Results: Baseline glycemia, mean glycemia during the first 24 h, and glycemia variability 
were associated to outcome. Twenty-two % of patients were DM, and their outcome was worse 
(OR 1.88; IC 95% 1.12–3.15). There were 144 (29.3%) patients with at least 1 CG >= 160 mg/
dl; 32.6% did not receive any treatment, 48.6% were treated with IV insulin, and 18.8% with 
SC insulin. In patients treated with insulin normoglycemia was achieved in the first 8 hours of 
admission. Treatment with insulin, either IV or SC, was associated to poor outcome in our sam-
ple (OR 3.61; IC95% 2.05–6.36). This association was similar in DM and non DM patients, 
and remained significant in the subgroup of patients with CG ≥ 160 mg/dl. Hypoglycemia was 
frequent (10.4%), but it did not affect outcome. Conclusion: Hyperglycemia is associated to a 
worse outcome in ischemic stroke patients treated with reperfusion therapies. Insulin treatment 
in hyperglycemic patients is not associated with a better outcome. Therefore, more evidence 
from randomised clinical trials is needed to define if insulin could be beneficial using moderate 
targets. 
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Intravenous thrombolysis of basilar artery occlusion: Thrombus length versus recanaliza-
tion success 
D. Strbian1, T. Sairanen2, H. Silvennoinen3,  O. Salonen4, P.J. Lindsberg5 
 
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 Hospi-
tal, Helsinki, FINLAND5 

Background In middle cerebral artery occlusion, probability of recanalization after intravenous 
tPA thrombolysis (IVT) was reported to drop below 1% in thrombi exceeding 8mm. We aimed 
to evaluate the impact of thrombus length and location on success of recanalization following 
IVT in basilar artery occlusion (BAO). 
Methods We evaluated 164 consecutive patients who had angiographic confirmation of BAO 
and measured thrombus length. We excluded 24 patients treated endovascularly. Those ana-
lyzed (n=140) all received IVT and heparin. Thrombolysis in myocardial infarction (TIMI) 2-3 
was considered as successful recanalization. 
Results Of the 140 patients, 37 (26.4%) lacked post-treatment angiography, mostly due to ear-
ly death. Of the remaining 103 patients, those with recanalization had shorter thrombi (me-
dian 5.5mm, mean 9.7mm) compared with non-recanalized patients (median 15.0mm, mean 
16.6mm) (p<0.001). Thrombi below 10mm had 70-80% probability of recanalization, whereas 
10-20mm, 20-30mm, and >30mm long thrombi had probabilities of 50-70%, 30-50%, and 20-
30%, respectively. Patients with thrombi <10mm (n=52) and recanalization had more frequent-
ly top-of-the basilar (92.5%) and less frequently caudal or mid-basilar (7.5%) clot location 
(p=0.01). In multivariable analysis, thrombus length was independently associated with reca-
nalization (p=0.001). However, the relationship remained linear across all lengths, and the reca-
nalization rate did not drop below 20% even for the longest thrombi. 
Conclusion This study proves that recanalization of BAO with IVT depends on thrombus 
length and location of the occlusion.  Recanalization rate even in elongated thrombi (>30mm) 
was substantially higher than the minimal rate (<1%) previously reported for long (>8mm) 
middle cerebral artery thrombi. There was no threshold length, beyond which BAO recanaliza-
tion with IVT could ad hoc be deemed hopeless. 
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11:50 - 12:00 

FREQUENCY AND REASONS OF “FUTILE” INTERHOSPITAL TRANSFER FOR  
ENDOVASCULAR RECANALIZATION TREATMENT IN ACUTE ISCHEMIC 
STROKE. THE MADRID STROKE NETWORK 
B. Fuentes1, M. Alonso de Leciñana2, A. Ximenez-Carrillo3,  P. Martínez-Sánchez4, A. 
Cruz-Culebras5,  G. Zapata6, G. Ruiz-Ares7,  A. García-Pastor8, A. Gil-Nuñez9, J. Vivancos10, J. 
Masjuan11, E. Díez-Tejedor12 
Madrid Stroke Network 

La Paz University Hospital. IdiPAZ Health Research Institute, Madrid, SPAIN1,Ramón 
y Cajal University Hospital. IRYCIS  Reasearch Institute, Madrid, SPAIN2, La Princesa Uni-
versity Hospital. IIS-Princesa Research Institute, Madrid, SPAIN3, La Paz University Hospi-
tal. IdiPAZ Health Research Institute, Madrid, SPAIN4, Ramón y Cajal University Hospital. 
IRYCIS  Reasearch Institute, Madrid, SPAIN5, La Princesa University Hospital. IIS-Princesa 
Research Institute, Madrid, SPAIN6, La Paz University Hospital. IdiPAZ Health Research In-
stitute, Madrid, SPAIN7, Gregorio Marañón University Hospital. IiSGM Health Research Insti-
tute, Madrid, SPAIN8, Gregorio Marañón University Hospital. IiSGM Health Research Insti-
tute, Madrid, SPAIN9,La Princesa University Hospital. IIS-Princesa Research Institute, Madrid, 
SPAIN10, Ramón y Cajal University Hospital. IRYCIS  Reasearch Institute, Madrid, SPAIN11, 
La Paz University Hospital. IdiPAZ Health Research Institute, Madrid, SPAIN12 

Objectives: The complexity of endovascular revascularization treatment (ERT) in acute isch-
emic stroke (IS) and the small number of patients eligible to that treatment justifies the develop-
ment of Stroke Center networks with interhospital transfers. But it is possible that this approach 
generate “futile“ transfers generating unnecessary costs. Our aim is to analyze the frequency of 
this fact, the reasons for rejection for ERT and to identify the possible associated factors. 
Methods: We analyzed a prospective registry of ERT from a Stroke Network integrated by three 
hospitals with a common stroke treatment protocol and a weekly rotatory shift with interhospi-
tal transference to the on-call center for ERT in those patients in whom this therapy is indicated. 
We analyzed: demographic data, vascular risk factors, stroke severity, frequency of prior intra-
venous thrombolysis, time from stroke onset and reasons for rejection.  
Results: ERT protocol was activated in 199 patients, receiving ERT 129 (64.8%). 120 (60.3%) 
patients required hospital transfer, of which 50 (41%) were not followed by ERT (futile trans-
fer). There were no differences in age, vascular risk factors, times from stroke onset or times of 
interhospital transfer, baseline NIHSS, baseline ASPECTS or rates of prior intravenous throm-
bolysis compared transferred patients treated with ERT. Reasons for rejection were: clinical 
improvement or arterial recanalization (42%), findings in neuroimaging (ASPECTS <7 or no 
mismatch; 38%), clinical deterioration (9%), delay in shipment (2%), and revocation of consent 
(1%). There were no complications during intrahospital transfer.  
Conclusions: 40% of shipments for ERT are “futile”. None of the baseline patient characteris-
tics predict this fact, being arterial recanalization and findings in neuroimaging test done in the 
hospital receiving the main reasons for ERT rejection.
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Thrombolytic Therapy for Stroke in Patients with Pre-existing Cognitive Impairment.
 
K. Murao1, D. Leys2, A. Jacquin3,  T. Kitazono4, R. Bordet5,  Y. Béjot6, K. Kimura7,  O. Gode-
froy8, S. Moulin9, T. Ago10, I. Sibon11, J.L. Mas12, H. Hénon13, C. Cordonnier14, Y. Okada15 
 
University Lille North of France, UDSL (EA 1046), Lille, FRANCE1,University Lille North 
of France, UDSL (EA 1046), Lille, FRANCE2, Dijon center mémoire de ressources et de re-
cherche, University Hospital of Dijon, Dijon, FRANCE3, Department of Medicine and Clinical 
Science, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN4, Univer-
sity Lille North of France, UDSL (EA 1046), Lille, FRANCE5, Dijon center mémoire de res-
sources et de recherche, University Hospital of Dijon, Dijon, FRANCE6, Department of Stroke 
Medicine, Kawasaki Medical School, Kurashiki, JAPAN7, Department of Neurology, Amiens 
University Hospital, Amiens, FRANCE8, University Lille North of France, UDSL (EA 1046), 
Lille, FRANCE9, 
Department of Medicine and Clinical Science, Graduate School of Medical Sciences, Ky-
ushu University, Fukuoka, JAPAN10, University of Bordeaux, stroke department., Bordeaux, 
FRANCE11, University Paris Descartes, Sorbonne Paris Cité, INSERM UMR S783, Depart-
ment of neurology. Stroke Center, Sainte-Anne Hospital, Paris, FRANCE12, Stroke center, Lille 
university hospital., Lille, FRANCE13, University Lille North of France, UDSL (EA 1046), 
Lille, FRANCE14, Department of Cerebrovascular Medicine and Neurology, Clinical Research 
Institute, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN15 

Objectives. We aimed at evaluating the influence of pre-stroke cognitive impairment (PSCI) on 
outcomes in stroke patients treated with intravenous (i.v.) recombinant tissue plasminogen acti-
vator (rt-PA). 
Methods. OPHELIE-COG was a prospective observational multi-center study conducted in 
French and Japanese patients treated with i.v. rt-PA for cerebral ischemia. The pre-existing 
cognitive status was evaluated by the short version of the Informant Questionnaire on Cogni-
tive decline in the Elderly. PSCI was defined as a mean score >3. The primary end-point was a 
favorable outcome (modified Rankin Scale [mRS] 0-1) after 3 months. Secondary end-points 
were symptomatic intracerebral hemorrhage (sICH), and at 3 months mRS scores 0-2, and mor-
tality. We performed a pooled analysis with Biostroke and Strokdem.  
Results. Of 205 patients, 62 (30.2%) met criteria for PSCI. They were 11 years older (p<0.001). 
Although they had more sICH and were less frequently independent after 3 months, they did 
not differ for any endpoint after adjustment on age, baseline NIHSS and onset-to-needle time: 
sICH (odds ratio [OR]: 2.78; 95% confidence interval [CI]: 0.65-11.86), mRS 0-1 (OR: 0.82; 
95%CI: 0.41-1.65), mRS 0-2 (OR: 0.62; 95%CI: 0.28-1.37), death (OR: 0.40; 95%CI: 0.08-
2.03). The pooled analysis found no association of PSCI with any endpoint.  
Conclusion. Ischemic stroke patients with PSCI should receive rt-PA if they are eligible. This 
conclusion cannot be extended to severe cognitive impairment, or severe strokes.  
Classification of Evidence. This study provides Class IV evidence that in patients with pre-
stroke cognitive impairment presenting with acute ischemic stroke i.v. rt-PA improves out-
comes.
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Every Minute Counts… an Institutional Approach to Improve Door-To-Needle Time 
E.C. Sandset1, D.F. Netteland2, L.H. Alteheld3,  K. Gran Olsen4, H. Midtgaard5,  S. Kierulf 
Brækken6 
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NORWAY3, Dept of Neurology, Oslo University Hospital, Oslo, NORWAY4, Dept of Anesthe-
siology, Oslo University Hospital, Oslo, NORWAY5, Dept of Neurology, Oslo University Hos-
pital, Oslo, NORWAY6

 

Background  
Door-to-needle (DTN) time is an important measure of stroke outcome, treatment and care. At 
our hospital we had a “Stroke Alarm” protocol with pre-notification and immediate CT and in 
2012 the mean DTN was 53 minutes. To improve DTN we implemented changes to the “Stroke 
Alarm” protocol, including a broader interdisciplinary team and reorganizing the orders of ac-
tion, and evaluated the effect on the DTN time. 
Methods 
The “Stroke Alarm” protocol was evaluated and key times of delay were identified. Changes 
were made accordingly: 1) Ambulance personnel ensures IV access. 2) Senior Neurologist on-
call, Stroke Nurse and Emergency Department (ED) nurse are included in the Stroke Alarm 
pre-notification team. 3) Necessary paraclinical parameters complimentary to patient history 
and CT to outrule contraindications to tissue plasminogen activator (tPA) are obtained prior to 
CT, i.e blood pressure, blood glucose, rapid INR in ED. 4) If indication, tPA is delivered in CT 
lab immediately after non-contrast CT (NCCT) head shows no contraindications to tPA. Figure 
1 shows the Stroke Alarm Protocol pre- and post-changes. The changes were implemented in 
March 2013.  
Results 
From January 2012 to March 2013 the Stroke Alarm code was called 565 times resulting in 
administration of tPA in 100 patients (17.7%). After the protocol change in March 2013 Stroke 
Alarm was called 386 times, resulting in tPA administration in 83 patients (21.5%). Compared 
with data from pre-change, DNT was reduced from a median 45 minutes (IQR 35 – 60) to a 
median 35 minutes (IQR 27 – 43) (p<0.001).. 
Conclusion 
Simple changes to the Stroke Alarm code, including a broader interdisciplinary team and reor-
ganizing the orders of action at our institution, lead to a significant reduction in DTN. The pro-
tocol will be re-evaluated to further reduce DTN, with an aim of an average of <30 minutes.
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12:20 - 12:30 

External validation of the MRI-DRAGON score: 
Early prediction of stroke outcome after intravenous thrombolysis
 
G. Turc1, P. Aguettaz2, N. Ponchelle-Dequatre3,  H. Henon4, O. Naggara5,  X. Leclerc6, C. Cor-
donnier7,  D. Leys8, J.-L. Mas9, C. Oppenheim10 
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1046, Lille, FRANCE2, Department of neurology, Lille University Hospital, Lille, France & 
Université Lille Nord de France, UDSL, EA 1046, Lille, FRANCE3, Department of neurology, 
Lille University Hospital, Lille, France & Université Lille Nord de France, UDSL, EA 1046, 
Lille, FRANCE4, Department of radiology, Hopital Sainte-Anne, Paris, France & Université 
Paris Descartes, Sorbonne Paris Cité, INSERM UMR S894, Paris, FRANCE5, Department of 
radiology, Lille University Hospital, Lille, France & Université Lille Nord de France, UDSL, 
EA 1046, Lille, FRANCE6, Department of neurology, Lille University Hospital, Lille, France & 
Université Lille Nord de France, UDSL, EA 1046, Lille, FRANCE7, Department of neurology, 
Lille University Hospital, Lille, France & Université Lille Nord de France, UDSL, EA 1046, 
Lille, FRANCE8, Department of neurology, Hopital Sainte-Anne, Paris, France & Université 
Paris Descartes, Sorbonne Paris Cité, INSERM UMR S894, Paris, FRANCE9, Department of 
radiology, Hopital Sainte-Anne, Paris, France & Université Paris Descartes, Sorbonne Paris 
Cité, INSERM UMR S894, Paris, FRANCE10 

Background—We aimed to validate in an independent cohort the MRI-DRAGON score, an 
adaptation of the (CT-)DRAGON score to predict 3-month outcome in acute stroke patients un-
dergoing MRI before intravenous thrombolysis (IV-tPA).  
Methods—We reviewed consecutive anterior circulation stroke patients treated within 4.5hrs 
by IV-tPA between 2009 and 2013 in the Lille stroke unit (France), where MRI is the first-line 
pretherapeutic work-up. We assessed the discrimination and calibration of the score to predict 
poor 3-month outcome, defined as modified Rankin scale>2, using respectively c-statistic with 
95% confidence interval, and the Hosmer-Lemeshow test.  
Results—230 patients were included (mean+/-SD age=70.4+/-16.0 yrs, median [interquartile 
range] baseline NIHSS=8[5-14]; poor outcome in 78 [34%] patients). The c-statistic was 0.81 
(95%CI 0.75-0.87), and the Hosmer-Lemeshow test showed no significant difference between 
the observed and predicted risks of poor outcome (Chi-square=7.0, p=0.54).  
Conclusion—The MRI-DRAGON score showed good prognostic performance in the external 
validation cohort. It can be used to inform the patient’s relatives about long-term prognosis, but 
could help identifying patients who will likely not respond to IV-tPA alone and may therefore 
be candidates for additional therapeutic strategies. 
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9 minutes time delay caused by videoconference for tPA patients in the TeleStroke Unit 
network TEMPiS 
G.J. Hubert1, N. Voelkel2, S. Boy3,  M. Ertl4, P. Mueller-Barna5,  R.L. Haberl6 
 
Staedtisches Klinikum München, Munich, GERMANY1,Staedtisches Klinikum München, 
Munich, GERMANY2, University of Regensburg, Regensburg, GERMANY3, University of Re-
gensburg, Regensburg, GERMANY4, Staedtisches Klinikum München, Munich, GERMANY5, 
Staedtisches Klinikum München, Munich, GERMANY6

Background: 
Intravenous thrombolysis (IVT) in acute ischemic stroke is beneficial in reducing disability 
with highest benefits when treatment is started very early. Therefore the aim is to reduce over-
all time delay from stroke onset to administration of IVT. TeleStroke networks have shown to 
be effective in reducing disability and in increasing IVT rate. In remote setting however, door-
to-needle time will be inevitably longer when additional videoconference has to be performed. 
The aim of this study was to analyze the extra delay caused by videoconference in patients eli-
gible for thrombolysis in the TeleStroke Unit network TEMPiS. 
Methods: 
Data on time delays caused by videoconference in patients eligible for IVT were collected by 
the teleconsultants from June - November 2013. If unexpected delay occurred, teleconsultants 
were asked to categorize into missing history, technical issues (CT scan transmission or video-
conference), concurrent teleconsultations and others. Time delays are shown as median and in-
terquartile range. 
Results:
170 patients in whom IVT was considered were documented. In 106 (62%) IVT was recom-
mended. Duration of videoconference was 9 min (6-12), overall time between first contact 
(via telephone) with teleconsultant and decision about IVT (during/after videoconference) was 
16 min (12-22). In patients with IVT recommendation delay was slightly longer than in those 
without (17 min (13-24) vs 15 (12-21) respectively, p=0.412). In 73 (43%) patients unexpected 
delay occurred. Main reasons were CT scan not transferred in time (19%, median delay 5 min), 
pending importing medical history (9%, median delay 4 min), technical problems with video-
conference (9%, median delay 5 min), additional concurrent consultations (7%, median delay 
3.5 min) and other reasons (15% median delay 5.5 min). 
Conclusion: 
Remote examination and decision on IVT via videoconference can be performed with short 
time delay in patients eligible for thrombolysis. 
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1 Brain imaging B 
10:30 - 10:40 

Impairment of Functional Integration of the Default Mode Network related to Cognitive 
Outcome in Stroke Patients at three months 
R. Dacosta-Aguayo1, M. Graña2, Y. Iturria-Medina3,  M. Fernández-Andújar4, E. López-Can-
cio5,  C. Cáceres6, N. Bargalló7,  M. Barrios8, I.C. Clemente9, M. Millan10, M. Mataró11, A. 
Dávalos12 
 
University of Barcelona, Barcelona, SPAIN1,University of the Basque Country UPV/EHU, 
San Sebastian, SPAIN2, Montreal Neurological Institute, Canada, CANADA3, University of 
Barcelona, Barcelona, SPAIN4, Department of Neurosciences, Hospital Germans Trias i Pujol, 
Badalona, SPAIN5, Department of Neurosciences, Hospital Germans Trias i Pujol, Badalona, 
SPAIN6, Diagnostic Center for Image, Clinic Hospital, Barcelona, SPAIN7, University of Bar-
celona, Barcelona, SPAIN8, University of Barcelona, Barcelona, SPAIN9, Department of Neuro-
sciences, Hospital Germans Trias i Pujol, Badalona, SPAIN10, University of Barcelona, Barcelo-
na, SPAIN11, Department of Neurosciences, Hospital Germans Trias i Pujol, Badalona, SPAIN12 

Background: Brain activity and connectivity at rest provide a unique opportunity for the in-
vestigation of brain rewiring after stroke and plasticity changes. Our aim was to study brain 
connectivity abnormalities and their relationship with cognitive outcomes at three months after 
stroke. 
Methods: Case-control study of eleven consecutive patients with right hemispheric ischemic 
stroke and seventeen age-matched healthy controls. Resting-state 3T-fMRI data were acquired 
at 3 month.  We explored (1) group differences in functional connectivity within the Default 
Mode Network (DMN) by means of probabilistic Independent Component Analysis (pICA) fol-
lowed by a dual regression approach; (2) functional connectivity between eleven DMN nodes 
by means of partial correlation interaction matrices (rij), Network Based Statistics (NBS) and 
graph analysis properties; and (3) the association of those measure with cognitive outcome.  
Results: Patients had greater DMN activity in the left middle frontal gyrus, right superior fron-
tal gyrus and left precentral gyrus compared to controls (Figure 1). This greater activity showed 
negative correlations with attentional abilities (rs= - 0.440; p = 0.019). Partial correlation analy-
sis showed a negative correlation between infarct volume and connectivity between nodes (rs= 
-0.752; p = 0.008). NBS statistics showed that stroke patients had significant impairment (p = 
0.014) in connectivity between five DMN nodes (Figure 2). Mean path length showed positive 
correlations with semantic fluency test (rs = 0.454; p = 0.023), phonetic fluency test (rs = 0.523; 
p = 0.007) and the Mini Mental State Examination (MMSE) (rs = 0.528; p = 0.007).  
Conclusions: Disruption of functional connectivity between the lesional and the contralesional 
hemisphere explained cognitive outcome in ischemic stroke patients at three months after the 
vascular event. The ability to regulate activity of the DMN appears to be a central part of nor-
mal brain function in stroke patients. 
 

10:30 - 12:30   Oral Session   Room Calliope
Brain imaging B
Chairs: F. Fazekas, Austria and K. Szabo, Germany
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10:50 - 11:00 

Matrix Metalloproteinases and Cerebral Microbleeds: The Framingham Heart Study. 
J.R. Romero1, S.R. Preis2, A.S. Beiser3,  A Shoamanesh4, E.J. Benjamin5,  C DeCarli6, P.A. 
Wolf7,  R.S. Vasan8, S Seshadri9

 
Boston University School of Medicine, Boston, USA1,Boston University School of Public 
Health, Boston, USA2, Boston University School of Public Health, Boston, USA3, Boston Uni-
versity School of Medicine, Boston, USA4, Boston University School of Medicine, Boston, 
USA5, University of California- Davis, California, USA6, Boston University School of Medi-
cine, Boston, USA7, Boston University School of Medicine, Boston, USA8, Boston University 
School of Medicine, Boston, USA9

Background: Extracellular matrix remodeling (ECM) and inflammation in cerebral vessels are 
implicated in the pathophysiology of small vessel disease. Matrix metalloproteinases (MMPs) 
may play a role in this process in general, and disruption of the brain-blood barrier represent-
ed by cerebral microbleeds (CMB) in particular. Both, MMPs and CMB have been related to 
stroke and dementia. We studied the association of MMP-9, its tissue inhibitor TIMP-1, and the 
amino-terminal propeptide of type III procollagen (PIIINP) -a marker of ECM breakdown- with 
presence of CMB in a community based cohort free of stroke and dementia. Methods: We eval-
uated 525 Framingham Offspring Study participants (mean age 56 years, 57% women) who 
had measurements of circulating MMP-9, total TIMP-1 (complexed with MMPs) and PIIINP at 
their 6th baseline examination (1995-98), and underwent brain MRI (2000-2008). Using mul-
tivariable logistic regression we related MMP-9 (detectable vs. non-detectable), TIMP-1 and 
PIIINP levels to CMB presence overall and stratified by brain location (lobar, deep or mixed). 
Results: CMB were observed in 7.1% of subjects. MMP-9 was detectable in 57 subjects; me-
dian (IQ range) TIMP-1 level was 762ng/ml (684, 846); median (IQ range) PIIINP level was 
3.1ng/mL (2.5, 4.0). Higher log TIMP-1 levels were associated with greater prevalence of any 
CMB (OR 10.4, 95% CI 1.2-91.2, p=0.04) and deep or mixed CMB (OR 240.9, 95% CI 8.6-
>999.9, p=0.001) although this association was attenuated by adjustment for blood pressure 
and APOEε4 (OR 3.6, 95% CI 0.3-39.1, p=0.29). Neither MMP-9 nor PIIINP was associated 
with CMB presence. Conclusions: We observed an association between higher blood levels of 
total TIMP-1 and deep CMB, suggesting that metalloproteinases may be implicated in hemor-
rhage prone small vessel disease related to hypertensive vasculopathy. This finding should be 
interpreted with caution given the small sample size in our study, but merits replication in other 
studies. 

2 Brain imaging B 
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Cerebral microbleeds in acute ischemic stroke: to thrombolyse or not? 
M. El-Koussy1, P.P. Gratz2, K. Hsieh3,  S. von Arx4, M-L Mono5,  M.R. Heldner6, U. Fischer7,  
H.P. Mattle8, M. Arnold9, C. Zubler10, G. Schroth11, J. Gralla12, S. Jung13 
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BACKGROUND: The question whether cerebral microbleeds (CMB) visible on MRI in acute 
stroke increase the risk for intracerebral hemorrhages (ICH) or worse outcome after thrombol-
ysis is unresolved. The aim of this study was to analyze the impact of CMB detected with pre-
treatment susceptibility-weighted MR- imaging (SWI) on ICH occurrence and outcome. 
METHODS: From 2010 to 2013 we treated 724 patients with intravenous thrombolysis (IVT), 
endovascular therapy (IAT) or bridging IVT and IAT, of whom 392 patients had a pretreatment 
SWI. CMB were rated retrospectively. Multivariable regression analysis was used to determine 
the impact of CMB on ICH and outcome.  
RESULTS: Of 392 patients, 174 were treated with IVT, 150 with IAT and 68 with bridging. 
CMB were detected in 79 (20.2%) patients. Symptomatic ICH occurred in 21 (5.4%) and as-
ymptomatic in 75 (19.1%) patients, thereof 61 (15.6%) bleedings within and 35 (8.9%) outside 
the infarct. Neither the existence of CMB, their burden, predominant location nor their pre-
sumed etiology influenced the ICH risk for symptomatic or asymptomatic ICH. A higher CMB 
burden increased the risk for ICH outside the infarct slightly (p=0.048, OR 1.004, 95% CI 
1.000-1.008).  
CONCLUSION: CMB detected on pretreatment SWI did not increase the risk for ICH or wors-
en the outcome, even when CMB burden, predominant location or presumed etiology were con-
sidered. There was only a very small increased risk for ICH outside the infarct with increasing 
CMB burden that does not advise against thrombolysis in such patients. 
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4 Brain imaging B 
11:00 - 11:10 

White matter integrity and depressive symptoms in cerebral small vessel disease: the 
RUN DMC study 
A.M. Tuladhar1, I. van Uden2, K. de Laat3,  A. van Norden4, D. Norris5,  E. van Dijk6, I. Ten-
dolkar7,  F.E. de Leeuw814,  15 
 
Radboudumc, Nijmegen, THE NETHERLANDS1,RadboudUMC, Nijmegen, THE NETH-
ERLANDS2, HagaZiekenhuis, Den Haag, THE NETHERLANDS3, Amphia Ziekenhuis, 
Breda, THE NETHERLANDS4, Radboud University, Nijmegen, THE NETHERLANDS5, 
RadboudUMC, Nijmegen, THE NETHERLANDS6, RadboudUMC, Nijmegen, THE NETHER-
LANDS7, RadboudUMC, Nijmegen, THE NETHERLANDS8

Background:  Depressive symptoms are common in elderly with cerebral small vessel disease 
(SVD). As not every individual with SVD experiences depressive symptoms, other factors 
might play a role.  We therefore investigated the white matter integrity of the white matter tracts 
in elderly with depressive symptoms, independent of global cognitive function, by applying the 
tract-based spatial statistics.  
Methods: The Radboud University Nijmegen Diffusion tensor and MRI Cohort (RUN DMC) 
study is a prospective cohort study among 438 older people with SVD aged between 50-85 
years without dementia. All patients underwent diffusion tensor imaging and depressive symp-
toms were assessed with the Center of Epidemiologic Studies Depression Scale.   
Results: Compared to non-depressed participants (n=287), those with depressive symptoms 
(n=151) had lower fractional anisotropy in the genu and body of the corpus callosum, bilateral 
inferior fronto-occipital fasciculus, uncinate fasciculus and corona radiata. These differences 
disappeared after adjustment for white matter hyperintensities (WMH) and lacunar infarcts. 
Mean-, axial- and radial diffusivity were higher in these areas in participants with depressive 
symptoms. After additional adjustment for WMH and lacunar infarcts, the changes observed in 
radial diffusivity also disappeared. See figure 1. Adding global cognition, as confounding vari-
able altered the diffusion parameters only slightly. 
Conclusions: Elderly participants with depressive symptoms showed lower structural integrity 
of the white matter, independent of global cognitive function This study support that the pres-
ence of SVD is mostly responsible, affecting the fronto-subcortical regions and hereby disrupt-
ing the neural circuitry involved in mood regulation.
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or expedite development of cognitive decline.
 
 

5 Brain imaging B 
11:10 - 11:20 

Long-term Ipsilateral Hippocampal Atrophy and Memory Dysfunction after Ischemic 
Stroke in Young Adults 
P. Schaapsmeerders1, I. van Uden2, A. Tuladhar3,  N.A.M. Maaijwee4, E.J. van Dijk5,  L.C.A. 
Rutten-Jacobs6, R.M. Arntz7,  H.C. Schoonderwaldt8, L.D.A. Dorresteijn9, R.P.C. Kessels10, F-E 
de Leeuw11 
 
Department of Neurology, Donders Institute for Brain, Cognition and Behaviour, Rad-
boud University Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS1,De-
partment of Neurology, Donders Institute for Brain, Cognition and Behaviour, Radboud Uni-
versity Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS2, Department of 
Neurology, Donders Institute for Brain, Cognition and Behaviour, Radboud University Med-
ical Centre, the Netherlands, Nijmegen, THE NETHERLANDS3, Department of Neurology, 
Donders Institute for Brain, Cognition and Behaviour, Radboud University Medical Centre, 
the Netherlands, Nijmegen, THE NETHERLANDS4, Department of Neurology, Donders Insti-
tute for Brain, Cognition and Behaviour, Radboud University Medical Centre, the Netherlands, 
Nijmegen, THE NETHERLANDS5, Department of Neurology, Donders Institute for Brain, 
Cognition and Behaviour, Radboud University Medical Centre, the Netherlands, Nijmegen, 
THE NETHERLANDS6, Department of Neurology, Donders Institute for Brain, Cognition and 
Behaviour, Radboud University Medical Centre, the Netherlands, Nijmegen, THE NETHER-
LANDS7, Department of Neurology, Donders Institute for Brain, Cognition and Behaviour, 
Radboud University Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS8, De-
partment of Neurology, Medisch Spectrum Twente, the Netherlands, Enschede, THE NETHER-
LANDS9, 
Department of Medical Psychology, Donders Institute for Brain, Cognition and Behaviour, 
Radboud University Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS10, 
Department of Neurology, Donders Institute for Brain, Cognition and Behaviour, Radboud Uni-
versity Medical Centre, the Netherlands, Nijmegen, THE NETHERLANDS11 

Background: 
Episodic memory impairment is frequently observed after stroke and is usually explained by 
coexistent neurodegenerative disease in interaction with the lesion as there is almost never a 
lesion in structures crucial for memory formation, such as the hippocampus. However, we re-
cently described similar memory deficits after stroke in young adults, those without coexisting 
neurodegeneration. We hypothesize that a stroke is associated with structural changes in remote 
brain structures on the long term. We therefore investigated the relation between memory func-
tion, hippocampal volume long after young stroke. 
Methods: 
The prospective FUTURE study includes all consecutive stroke/TIA patients, aged 18-50, ad-
mitted to our hospital between 1980-2010. First-ever ischemic stroke, without recurrent stroke/
TIA or hippocampal lesions, were used for the current study, with stroke-free controls. Episodic 
memory was assessed using the Rey auditory verbal learning test and the Rey Osterrieth Com-
plex Figure. Hippocampal volumes were determined using FSL-FIRST, with manual correc-
tion. 
Results: 
176 patients (mean follow-up:10.1yrs,SD:7.9;current age:49.7yrs,SD:9.7) and 87 controls (cur-
rent age:49.0,SD:11.7) participated. Patients had smaller ipsilateral hippocampal volumes com-
pared with controls after left-sided(5.2%) and right-sided stroke(7.5%) (Fig 1). Patients with 
left-sided stroke performed worst on memory tasks whereas right-sided stroke or infratentorial 
stroke did not. Longer follow-up duration was associated with smaller ipsilateral hippocampal 
volume in right-sided (b=-0.015,p=0.03)and left-sided stroke (b=-0.024,p=0.002). 
Conclusion: 
Supratentorial infarction in young adults seems to be associated with smaller ipsilateral hippo-
campal volumes, with an attendant worse memory performance. This may increase the risk and/
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7 Brain imaging B 
11:30 - 11:40 

How accurately can we assess longitudinal white matter changes? 
M.C. Valdés Hernández1, D. Ghandour2, X, Wang3,  E. Sakka4, S. Makin5,  F. Doubal6, K. 
Shuler7,  M. Dennis8, J.M. Wardlaw9

 
University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, Ed-
inburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, 
University of Edinburgh, Edinburgh, UNITED KINGDOM4, University of Edinburgh, Edin-
burgh, UNITED KINGDOM5, University of Edinburgh, Edinburgh, UNITED KINGDOM6, 
University of Edinburgh, Edinburgh, UNITED KINGDOM7, University of Edinburgh, Edin-
burgh, UNITED KINGDOM8, University of Edinburgh, Edinburgh, UNITED KINGDOM9

  

BACKGROUND: Volumetric assessment of white matter hyperintensities (WMH) from struc-
tural Magnetic Resonance Imaging (MRI) is challenging. We investigated the influence that 
subtle hyperintensities can have in longitudinal measurements of WMH volumes in brain MRI 
of patients with minor stroke. METHODS: We obtained WMH volumes from brain structural 
MRI from 46 mild stroke patients at baseline and 3 years later with a validated method (MC-
MxxxVI), independently and blind to previous data. In addition, we assessed longitudinal 
WMH changes by subtracting contrast adjusted (namely gamma correction) FLAIR images 
at both time points. Recent and old stroke lesions were masked from the signal analyses. We 
quantitatively and visually analysed the effect of each method on the measured WMH change. 
We then, independently, on baseline and 1 year follow-up assessed WMH change on images 
of 190 patients with mild stroke using MCMxxxVI and, in addition, subdivided the extracted 
WMH into intense and less-intense regions by a validated criterion to evaluate the influence 
that the less-intense regions have on the assessment of WMH change. RESULTS: In the set 
of 46 patients, the WMH change over 3 yrs(median= 2.9ml,IQR=8) with MCMxxxVI was 
significantly different (p<0.001) than when subtracting post-processed FLAIR images (me-
dian=7.6ml,IQR=8.5). Visually, this last method was less influenced by subtle WMH. In the 
set of 190 patients, the WMH change over 1 yr with MCMxxxVI was median=1.4ml(IQR=7, 
min=-32ml,max=29.1ml), with a decrease in 66/190 patients. In 28/66, the intense WMH in-
creased but the subtle WMH change (median=0.9ml,IQR=7.1) considerably influenced the total 
WMH change (robust correlation ρ=0.93;95%CI[0.89;0.96]). CONCLUSION: Measurement 
of WMH volume progression remains challenging. Subtracting the FLAIR images at both time 
points following gamma correction seems promising but is adversely affected by subtle WMH, 
which significantly influences the measurement of WMH change. 
 
 

6 Brain imaging B 
11:20 - 11:30 

Aphasia severity in stroke is associated with a combined disconnection in ventral and dor-
sal language fasciculi 
C. ROSSO1, A. Leger2, C. Arbizu3,  S. Lehéricy4, Y. Samson5

 
APHP, Urgences Cérébro-Vasculaires, Hôpital Pitié-Salpêtrière, Paris, FRANCE1,APHP, 
Urgences Cérébro-Vasculaires, Hôpital Pitié-Salpêtrière, Paris, FRANCE2, APHP, Urgences 
Cérébro-Vasculaires, Hôpital Pitié-Salpêtrière, Paris, FRANCE3, APHP, Service de Neurora-
diologie, Hôpital Pitié-Salpêtrière, Paris, FRANCE4, APHP, Urgences Cérébro-Vasculaires, 
Hôpital Pitié-Salpêtrière, Paris, FRANCE5

Background: To identify specific white matter (WM) areas critical for post-stroke aphasia se-
verity and to determine whether injury to specific WM areas have more impact on aphasia se-
verity than the infarct volume.  
Methods: Twenty-three aphasic patients were assessed with the Aphasia Rapid Test (ART) 
and the Boston Diagnosis Aphasia Examination (BDAE) global severity scales and underwent 
diffusion tensor and structural imaging 3-months post-stroke. Voxel-based diffusion tensor 
imaging regression analysis was used to determine in which areas fractional anisotropy (FA) 
abnormalities were correlated with ART and BDAE severity scales. The relationships between 
aphasia severity, FA values and infarct volumes were investigated using global and partial cor-
relations.  
Results: We found a critical WM area associated with aphasia severity overlapping with the 
arcuate and the inferior fronto-occipital fasciculi, resulting in a combined disconnection of the 
dorsal and ventral pathways. ART scores were inversely correlated with FA values in this re-
gion, with greater severity present with lower FA values. The proportion of variance explained 
by the FA value was higher than the proportion of variance explained by the infarct volume 
(R2: 68% vs. 27%, p: 0.01). The impact of infarct volume on aphasia severity disappeared 
when damage to this critical WM area was taken into account.  
Conclusion: Aphasia severity is related to the destruction of a strategically located WM area 
that disconnects both dorsal and ventral streams of the left language network. The assessment 
of the integrity of this region may potentially have a clinical impact in neuro-rehabilitation de-
cision-making.
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9 Brain imaging B 
11:50 - 12:00 

In vivo 7 Tesla MRI shows early cortical alterations in CADASIL 
F. De Guio1, S. Reyes2, A. Vignaud3,  M. Duering4, S. Ropele5,  E. Duchesnay6, H. Chabriat7,  
E. Jouvent8 
 
Inserm, Paris, FRANCE1,Lariboisière Hosp, Department of Neurology, Paris, FRANCE2, 
Neurospin, Gif-sur-Yvette, FRANCE3, Institute for Stroke and Dementia Research, Munich, 
GERMANY4, Medical University of Graz, Graz, AUSTRIA5, Neurospin, Gif-sur-Yvette, 
FRANCE6, Lariboisière Hosp, Department of Neurology/Inserm, Paris, FRANCE7, Lari-
boisière Hosp, Department of Neurology/Inserm, Paris, FRANCE8

Background: Cortical mantle may be altered in small vessel diseases of the brain (SVDB). The 
aim of this study was to investigate cortex alterations using high resolution T2* acquisitions 
obtained with 7 Tesla MRI in CADASIL patients at the early stage of the disease and age and 
sex-matched healthy individuals. Methods: 23 CADASIL patients with mild symptomatology 
(MMSE>24; and mRS≤1) and 29 age and sex matched controls underwent both 3 Tesla and 7 
Tesla MRI. Complete high-resolution reconstruction of the cortex was obtained in 11 patients 
(52.1 ± 13.2 years) and 24 controls (54.8 ± 11.0 years). Seven Tesla T2* cortical signal changes 
and cortical thickness obtained from 3 Tesla acquisitions were compared between CADASIL 
and controls using general linear models. Results: Seven Tesla T2* was significantly increased 
in the cortex of patients after adjustment for age, gender and level of education (0.73 ± 0.07 
vs 0.68 ± 0.13, p=0.01 for the mean cortical signal). Significantly higher T2* values were ob-
served in frontal, parietal, occipital and cingulate cortices (Fig. 1). These changes were not 
related to clinical data or to the other MRI markers of the disease. By contrast, few if any local 
differences were detected regarding cortical thickness measures obtained from 3 Tesla MRI 
(Fig. 1). Conclusion: 7 Tesla MRI reveals diffuse alterations of the cortex as soon as the ear-
ly stage of CADASIL, that remain undetected using state of the art post-processing of 3 Tesla 
acquisitions. Our results emphasize the strong and early involvement of the cerebral cortex in 
CADASIL. 
 

 

8 Brain imaging B 
11:40 - 11:50 

Pc-ASPECTS on CT Angiography Source Images is Associated with Outcome in Coma-
tose Patients of the Basilar Artery International Cooperation Study (BASICS) 
L.P. Pallesen1, E.J.R.J van der Hoeven2, A. Khomenko3,  I. Dzialowski4, A. Algra5,  L.J. Kap-
pelle6, P. Michel7,  A, Demchuk8, W.J. Schonewille9, V. Puetz10 
 
Department of Neurology, Technical University Dresden, Dresden, GERMANY1,St. An-
tonius Hospital Nieuwegein, Nieuwegein, THE NETHERLANDS2, Department of Neurology, 
University of Regensburg, Regensburg, GERMANY3, Department of Neurology, Technical 
University Dresden, Dresden, GERMANY4, Utrecht Stroke Center, Utrecht, THE NETHER-
LANDS5, Utrecht Stroke Center, Utrecht, THE NETHERLANDS6, Centre Hospitalier Univer-
sitaire Vaudois, Lausanne, SWITZERLAND7, Calgary Stroke Program, University of Calgary, 
Calgary, CANADA8, St. Antonius Hospital Nieuwegein, Nieuwegein, THE NETHERLANDS9, 
Department of Neurology, Technical University Dresden, Dresden, GERMANY10

Background: Coma is a major predictor of mortality and poor functional outcome in patients 
with acute basilar artery occlusion. We assessed whether the posterior circulation Acute Stroke 
prognosis Early CT Score (pc-ASPECTS) applied to CT angiography source images (CTA-SI) 
identified patients of the Basilar Artery International Cooperation Study (BASICS) registry 
population who were less likely to have a poor functional outcome despite clinical presentation 
with coma  
Methods: BASICS was a prospective, observational registry of consecutive patients with acute 
symptomatic basilar artery occlusion. Functional outcome was assessed at 1 month. We applied 
pc-ASPECTS to CT angiography source images of patients with CT angiography for confir-
mation of basilar artery occlusion.We calculated unadjusted risk ratios (RRs) of pc-ASPECTS 
dichotomized at >8 versus <8. Primary outcome measure was mortality. Secondary outcome 
measure was favorable outcome (modified Rankin Scale scores 0–3).  
Results: Of 592 patients in the BASICS registry, CTA-SI were available for review in 158 pa-
tients. Among these, 78 patients (49.4%) presented with coma. Patients with coma were less 
likely to have a favourable outcome (15.4% vs 35.0%, RR 0.44; 95%CI 0.24-0.80) and more 
likely to die (61.5% vs. 26.3%, RR 2.34; 95% CI 1.56-3.52). Among the comatose patients, 
15/32 patients (47%) with a pc-ASPECTS of 8-10 and 33/46 patients (72%) with a pc-AS-
PECTS of 0-7 died (RR, 0.65; 95%CI 0.43-0.99). Patients with a pc-ASPECTS of 8-10 tended 
to be more likely to have a favourable outcome (22% vs. 11%, respectively; RR, 2.01; 95%CI 
0.7-5.8) 
Conclusion: Pc-ASPECTS on CTA-SI may identify comatose patients with basilar artery occlu-
sion who are less likely to die and more likely to have a favourable outcome.
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12:10 - 12:20 

Bilateral Caudate and Contralateral Thalamic Functional Connectivity of Lesional 
Putamen Improves after Intra-cerebral Implantation of Human Neural Stem Cells 
D. Kalladka1, N. Metcalf2, S. Astafiev3,  J. Sinden4, J. McLean5,  M. Corbetta6, K. Muir7 
Stroke Research Group, Southern General Hospital, Glasgow, UK
 
University of Glasgow, Glasgow, UNITED KINGDOM1,Washington University in St.Louis, 
St. Louis, USA2, Washington University in St.Louis, St. Louis, USA3, ReNeuron Ltd., Surrey, 
UNITED KINGDOM4, Dept. of Neuroradiology, Institute of Neurological Sciences, Southern 
General Hospital, Glasgow, UNITED KINGDOM5, Washington University in St.Louis, St. 
Louis, USA6, University of Glasgow, Glasgow, UNITED KINGDOM7

Background: Stroke-related deficits can result from dysfunction of areas distal from the injury. 
Intra-cerebral implantation of human neural stem cells (hNSC) has shown improved function-
al outcome in rat MCAo stroke & is being investigated in humans1. We studied resting-state 
fMRI whole brain voxel-wise connectivity of the putamen before & after intra-cerebral implan-
tation of CTX0E03 hNSC. Methods: Eleven chronic ischaemic stroke patients [≥60 years, NI-
HSS≥6, mRS>2] received a single injection of hNSC to ipsilateral putamen. Clinical & fMRI 
data (3T GE, TE-30ms, TR-3s, 96 frames, matrix128x128, FOV240) were collected at baseline 
(1 month pre) & twice (1 & 12 months) after hNSC implantation. Seven patients with all 3 
studies were analyzed. Voxel-wise correlation maps of BOLD signal time series were computed 
from putamen ROI in both hemispheres. Paired t-tests were used between each 2 time points 
& z statistic maps generated after Monte Carlo multiple comparisons correction (thresholds 
z2.25, voxels53, p<0.05). Results: Seven patients with mean age 69±7 years & mean time since 
stroke 25±12 months had median (IQR) baseline NIHSS of 8(2). Two had subcortical only & 3 
had left hemisphere infarcts. For the normal putamen, no significant differences in correlations 
were seen between any time-points. For the implanted putamen, connectivity to bilateral cau-
date & contralateral thalamus increased and to ipsilateral parietal cortex decreased, at 1 month 
compared to baseline. Table lists mean Fisher z correlation coefficients between 6 regions at 
baseline & 1 month. At 12 months, reduced contralateral parietal cortex connectivity was seen, 
compared to baseline but no significant regions compared to 1 month. Contralateral putamen 
connectivity negatively correlated with weak arm Ashworth scores. Conclusion: Connectivity 
of the implanted putamen to bilateral caudate and contralateral thalamus increased at 1 month 
post intra-cerebral hNSC injection. 1.Cerebrovasc Dis 2013;35(3):551 
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Composite Atlas Assessment of Stroke Lesion Location Improves Prediction of Functional 
Outcome 
N. Yassi1, L. Churilov2, B. C. V. Campbell3,  R. Bammer4, G. Sharma5,  P. M. Desmond6, G. A. 
Donnan7,  G. W. Albers8, S. M. Davis9 
The EPITHET and DEFUSE Investigators
 
Departments of Medicine and Neurology, Melbourne Brain Centre @ Royal Melbourne 
Hospital, University of Melbourne, Parkville, AUSTRALIA1,The Florey Institute of Neuro-
science and Mental Health, University of Melbourne, Parkville, AUSTRALIA2, Departments 
of Medicine and Neurology, Melbourne Brain Centre @ Royal Melbourne Hospital, University 
of Melbourne, Parkville, AUSTRALIA3, Stanford Stroke Center, Stanford University School 
of Medicine, Stanford, USA4, Department of Radiology, Royal Melbourne Hospital, University 
of Melbourne, Parkville, AUSTRALIA5, Department of Radiology, Royal Melbourne Hospi-
tal, University of Melbourne, Parkville, AUSTRALIA6, The Florey Institute of Neuroscience 
and Mental Health, University of Melbourne, Parkville, AUSTRALIA7, Stanford Stroke Cen-
ter, Stanford University School of Medicine, Stanford, USA8, Departments of Medicine and 
Neurology, Melbourne Brain Centre @ Royal Melbourne Hospital, University of Melbourne, 
Parkville, AUSTRALIA9

Background: Stroke lesion location has been shown to be a useful predictor of stroke severity, 
but there has been limited study of its independent effect on stroke outcome. We studied the ef-
fect of stroke location on recovery in a pooled analysis of the EPITHET & DEFUSE trials. 
Methods: Post-treatment DWI lesions were manually segmented and transformed to standard 
space using FMRIB’s Non-linear Image Registration Tool. A composite brain atlas derived 
from the Montreal Neurological Institute, Harvard-Oxford Cortical, and Johns Hopkins Univer-
sity White-Matter Tractography Atlases, was used to segment the transformed lesion into differ-
ent brain regions, and determine percentage of each region infarcted. Classification and Regres-
sion Tree analysis was used to assess important brain regions and infarct percentage thresholds 
within these regions correlating with non-favorable outcome at day 90 (modified Rankin score 
[mRS]>1). A 10-fold cross-validation was used with total infarct volume included in the model 
to account for its potential confounding effect. 
Results: Overall 152 patients (76 male, 82 left hemisphere) were included. Mean age was 71y 
(SD 14y), median NIHSS at imaging 10 (IQR 5-17), mean DWI volume 75mL (SD 89mL), and 
median day 90 mRS 3 (IQR 1-4). There were no differences between left and right hemisphere 
patients in baseline characteristics or proportion of patients with day 90 mRS>1. 
In the left hemisphere, the strongest determinant of mRS>1 was infarction of uncinate fascicu-
lus, followed by precuneus, angular gyrus and total lesion volume. In the right hemisphere, the 
strongest determinant of mRS>1 was infarction of parietal lobe, followed by putamen. 
Conclusions: Assessment of stroke location provides information additional to total lesion vol-
ume which may improve prediction of recovery. Prognostically important lesion locations in-
clude limbic, default mode and language areas in the left hemisphere, and visuospatial and mo-
tor regions in the right hemisphere. 
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12 Brain imaging B 
12:20 - 12:30 

Googling stroke ASPECTS to determine disability: Exploratory analysis from VISTA ar-
chives 
T. Phan1, J. Chen2, R. Beare3 
 
Monash Health and Stroke and Aging Research Group, clayton, AUSTRALIA1,Stroke and 
Aging Research Group, clayton, AUSTRALIA2, Stroke and Aging Research Group, clayton, 
AUSTRALIA3

Background 
The summed Alberta Stroke Program Early CT Score (ASPECTS) for CT scan is useful for 
predicting stroke outcome. This template contains information on anatomical location which 
so far has not been used. This issue has occurred because traditional regression methods do not 
handle the issue of collinearity (relatedness) among brain regions (adjacent brain regions have 
related function and share vascular territory). While penalised logistic regression (PLR) can 
handle collinearity, this method does not provide an intuitative understanding of the interac-
tion among network structures in a way that eigenvector method such as PageRank can (used 
in Google search engine). A region has high Page Rank if that region has many incoming links 
from other important regions. In this exploratory analysis we applied graph theoretical analysis 
to explore the relationship among ASPECTS regions with respect to disability outcome. 
Materials and Method 
The Virtual International Stroke Trials Archive (VISTA) was searched for patients who had in-
farct in at least one ASPECTS region, and disability (modified Rankin score/mRS). A directed 
graph was created from a cross correlation matrix of the ASPECTS regions and demographic 
variables and disability (mRS>2). From this we determine the Page Rank of each ASPECTS 
region with respects to disability (igraph, R project). Bootstrapping was used to determine the 
confidence interval of the Page Rank calculation. 
Results 
There were 185 subjects, average age 67.5± 12.8 years (55%  Males).  The regions with the 
highest Page Rank were M2 (0.08449, 95% CI 0.084084-0.08488), and age (0.06950, 95% CI 
0.06902-0.06997) 
Conclusion 
The Page Rank method reveals complex interaction among ASPECTS regions with respects to 
disability. This approach may help to understand the network involved in stroke. 
 

Table: Mean Fisher z correlation coefficients and Effect size between 6 regions at baseline & 1 month.
Talairach co-ordinates Mean at ba-

seline SD
Mean at 1 

month SD Cohen’s d
Effect size 

r
ROI 0 to ROI 1

-5 -17 +6 to -6 -2 +8 0.143 0.250 0.479 0.265 1.306 0.547
ROI 0 to ROI 2

-5 -17 +6 to +13 +6 +1 0.155 0.424 0.213 0.233 0.170 0.084
ROI 0 to ROI 3

-5 -17 +6 to +18 -44 +40 -0.166 0.177 -0.140 0.195 0.140 0.070
ROI 0 to ROI 4

-5 -17 +6 to +19 -53 +51 -0.065 0.162 -0.182 0.176 -0.692 -0.327
ROI 0 to ROI 5

-5 -17 +6 to +25 -8 -3 0.352 0.251 0.325 0.220 -0.114 -0.057
ROI 1 to ROI 2

-6 -2 +8 to +13 +6 +1 0.201 0.225 0.350 0.148 0.782 0.364
ROI 1 to ROI 3

-6 -2 +8 to +18 -44 +40 -0.088 0.159 -0.185 0.111 -0.707 -0.333
ROI 1 to ROI 4

-6 -2 +8 to +19 -53 +51 -0.078 0.156 -0.165 0.126 -0.614 -0.293
ROI 1 to ROI 5

-6 -2 +8 to +25 -8 -3 0.032 0.205 0.249 0.229 0.998 0.447
ROI 2 to ROI 3

+13 +6 +1 to +18 -44 +40 -0.075 0.236 -0.157 0.106 -0.448 -0.219
ROI 2 to ROI 4

+13 +6 +1 to +19 -53 +51 -0.040 0.156 -0.174 0.215 -0.713 -0.336
ROI 2 to ROI 5

+13 +6 +1 to +25 -8 -3 0.139 0.471 0.437 0.202 0.822 0.380
ROI 3 to ROI 4

+18 -44 +40 to +19 -53 +51 0.573 0.240 0.356 0.226 -0.931 -0.422
ROI 3 to ROI 5

 +18 -44 +40 to +25 -8 -3 -0.066 0.209 -0.122 0.069 -0.360 -0.177
ROI 4 to ROI 5

+19 -53 +51 to +25 -8 -3 -0.096 0.111 -0.281 0.123 -1.579 -0.620

     

Figure: A) Seven Subjects average map of lesion putamen (right) whole brain voxel-wise func-
tional connectivity (left column is at baseline and right column at 1 month post CTX0E03 ther-
apy. B) Paired t-test map at 1 month compared to baseline showing significant voxels. C) Seven 
Subjects average map of normal putamen showing no significant change.                                                                                        
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12:45-14:15   E-Poster Session Red

12:45-14:15   Room Athena 
Lunch Satellite Symposium  Boehringer Ingelheim 

Detect and protect: optimizing stroke prevention in patients with atrial fibrilla-
tion
Chairs: M.Brainin, Austria and E. Touzé, France 

Welcome and introduction
M. Brainin, Austria

Cryptogenic stroke and underlying atrial fibrillation: from guessing to knowing 
- The Crystal AF Study 
V. Thijs, Belgium

Protecting your patients from ischaemic stroke: a case study
H.-C. Diener, Germany

Challenging misconceptions in practice
M. Grond, Germany

Panel discussion: the role of neurologists as advocates for patients at risk of 
stroke 
E.Touzé, France

Industry sponsered satelitte symposium. Sponsered by Boehringer Ingelheim 
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12:45-14:15   Room Euterpe 
Lunch Satellite Symposium  Daiichi Sankyo

Advances in AF-related stroke prevention
Chairs:  W. Hacke, Germany and P. Amarenco, France

Welcome and introduction 
P. Amarenco, France
                     
Prevention of AF-related stroke: guidelines and clinical reality           
W. Hacke, Germany

Minimising the risk of haemorrhagic stroke during anticoagulant therapy for 
AF
B. Norrving, Sweden

The ENGAGE AF-TIMI 48 trial: what does it add to our knowledge on 
NOACs?      
N. Rost, USA

Panel discussion
Closing remarks
W. Hacke, Germany

Industry sponsered satelitte symposium. Sponsered by Daiichi Sankyo

12:45-14:15   Room Rhodes 
Lunch Satellite Symposium  St. Jude Medical

Novel stroke prophylaxis strategies: when should cardiac occlusion therapies 
be considered?
Chairs: D. Krieger, Denmark and H. Omran, Germany 
When is the heart at the origin of ischaemic strokes? 
D. Krieger, Denmark
 
What is the role of PFO closure in patients with cryptogenic stroke? The lear-
nings of the recent completed trials
K. Nedeltchev , Switzerland
 
Device implantation for cardiac occlusion; not as complex as you may think
A. Tzikas, Greece
 
Which patients benefit from LAA occlusion as an alternative therapy for redu-
cing the risk of stroke in AF patients
H. Omran, Germany

Industry sponsered satelitte symposium. Sponsered by St. Jude Medical
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14:30-16:00   Room Athena Mini Symposium 5
Advances in carotid atherosclerosis

Advances in carotid atherosclerosis
Chairs: M. M. Brown, UK and  A.Halliday, UK

Carotid stenosis – an inflammatory disease
G.J. de Borst, The Netherlands

Identifying higk risk carotid plaque using imaging
R. Kern, Germany

Best medical treatment for carotid stenosis
L. Bonati, Switzerland

Mini-debate: should we operate on high-risk plaque within 48 hours or wait for 
48 hours ?

            PRO:  A.Halliday, UK
            CONTRA: T. Richards, UK 
General discussion

14:30-16:00   Room Hermes Mini Symposium 6
Genetics

Stroke genetics – consequences for diagnosis and treatment
Chairs: A. Lindgren, Sweden and J. Rosand, USA

How to translate SNP findings to clinically meaningful information ?
M. Dichgans, Germany

ICH risk and treatment
J. Rosand, USA

Pharmacogenetic influence on acute stroke therapy and secondary stroke pre-
vention
H. Markus,  UK 

Stroke recovery and genetics
A. Lindgren, Sweden
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2 Intracerebral/subarachnoid haemorrhage and venous diseases A 
14:40 - 14:50 

Early magnesium treatment after aneurysmal subarachnoid haemorrhage: an individual 
patient data meta-analysis. 
S.M. Dorhout Mees1, A. Algra2, W.M. van den Bergh3,  C.M. Bradford4, G.J.E. Rinkel5,  G.K. 
Wong6 
 
University Medical Center Utrecht, Utrecht, THE NETHERLANDS1,University Medical 
Center Utrecht, Utrecht, THE NETHERLANDS2, University Medical Center Groningen, Gron-
ingen, THE NETHERLANDS3, Royal North Shore Hospital, Sydney, AUSTRALIA4, Universi-
ty Medical Center Utrecht, Utrecht, THE NETHERLANDS5, The Chinese University of Hong 
Kong, Hong Kong, CHINA6

Background: Despite the neuroprotective properties of magnesium sulphate, recent large ran-
domised controlled trials (RCT) of magnesium treatment in aneurysmal subarachnoid haem-
orrhage (ASAH) patients did not improve clinical outcome. An explanation for the negative 
results could be that treatment was started too late. In these trials treatment could be started 
as late as 96 hours after ASAH, because a beneficial effect on delayed cerebral ischaemia was 
expected, that usually does not occur before this time frame. We hypothesised that magnesium 
treatment can improve outcome if treatment is started early (within 24, 12 or 6 hours) after 
ASAH. Methods: We performed a meta-analysis of individual patient data from 4 large RCTs 
that studied the effect of magnesium after ASAH on clinical outcome, totalling 1976 patients. 
Patients were divided into 4 groups according to timing of study medication: ≤6 hours; 6-12 
hours; 12-24 hours; and >24 hours after ASAH. For each group, we calculated relative risks 
(RR) with 95% confidence intervals (CI) for poor outcome with Poisson regression analysis. 
Results were adjusted for age, sex and clinical condition at admission. The same analyses were 
performed for all patients treated ≤24 hours. Analyses were performed according to the in-
tention-to-treat principle. Results: Only 78 patients were treated ≤6 hours, 173 between 6-12 
hours, 399 between 12-24 hours; 1313 >24 hours; and in 23 patients timing was unknown. The 
adjusted RR (95%CI) for poor outcome in patients treated ≤6 hours was 1.58 (0.88-2.84); 6-12 
hours 1.03 (0.65-1.63); 12-24 hours 0.84 (0.65-1.09); for all patients treated ≤24 hours 0.92 
(0.75-1.14) and for patients treated >24 hours 1.06 (0.87-1.31). Conclusion: Magnesium treat-
ment, even when started early after ASAH, is not likely to improve patient outcome. These re-
sults do not support new trials of intravenous magnesium treatment early after ASAH. 
 
 

1 Intracerebral/subarachnoid haemorrhage and venous diseases A 
14:30 - 14:40 

Thirty-year Trends in First-time Hospitalization for Subarachnoid Hemorrhage and Sub-
sequent Short- and Long-term Mortality: a Danish Nationwide Study. 
T.P. Ottosen1, M. Schmidt2, J.B. Jacobsen3,  H.H. Stabel4, J.F. Nielsen5,  H.E. Boetker6, S.P. 
Johnsen7,  H.T. Soerensen8

 
Department of Clinical Epidemiology, Aarhus University Hospital, Denmark, Aarhus N, 
DENMARK1,Department of Clinical Epidemiology, Aarhus University Hospital, Denmark, 
Aarhus N, DENMARK2, Department of Clinical Epidemiology, Aarhus University Hospital, 
Denmark, Aarhus N, DENMARK3, Hammel Neurorehabilitation Centre and University Re-
search Clinic, Aarhus University, Denmark, Aarhus, DENMARK4, Hammel Neurorehabilitation 
Centre and University Research Clinic, Aarhus University, Denmark, Aarhus, DENMARK5, 
Department of Cardiology, Aarhus University Hospital, Denmark, Aarhus N, DENMARK6, 
Department of Clinical Epidemiology, Aarhus University Hospital, Denmark, Aarhus N, DEN-
MARK7, Department of Clinical Epidemiology, Aarhus University Hospital, Denmark, Aarhus 
N, DENMARK8

Background: 
Little is known about secular trends in incidence of subarachnoid hemorrhage (SAH) and case 
fatality. We examined 30-year trends in first-time hospitalization for SAH in Denmark, and sub-
sequent short- and long-term mortality. 
Methods: 
In this nationwide population-based cohort study, we used the Danish National Registry of 
Patients, which covers all Danish hospitals, to identify all 18.120 patients with a first-time 
hospitalization for SAH during 1983-2012. Age-adjusted standardized incidence rates of hospi-
talization for SAH were calculated using the year 2000 population as reference. We computed 
standardized 30-day, 1-year, and 5-year mortality by sex. Calendar periods of diagnosis (1983-
87, 1988-92, 1993-97, 1998-02, 2003-07, and 2008-12) were compared using mortality rate ra-
tios based on Cox regression. To adjust for comorbidity, we used Charlson Comorbidity Index 
score (CCIs). 
Results: 
The overall standardized incidence rate per 100.000 person-years increased by 25% (from 12 to 
15) in the 30-year period. The increase was higher among men (30% increased from 10 to 13) 
than among women (14% increase from 14 to 16). Median age at time of SAH increased from 
54 years to 64 years for women and from 53 years to 62 years for men during the 30-year peri-
od. Thirty-day, 1-year and 5-year mortality declined from 38.0%, 43.8%, and 51.2% in 1983-87 
to 25.2%, 31.7% and 37.8% in 2008-12, respectively. Setting year 1983-87 as reference, the 
corresponding mortality rate ratios for patients admitted in 2008-12, adjusted for age, sex and 
CCIs, were 0.52, 0.55 and 0.51.  
Conclusions: 
The incidence of hospital admissions for SAH has increased, accompanied by a substantial 
drop in 30-day, 1-year and 5-year mortality throughout the last thirty years in Denmark, and age 
at first onset of SAH has increased by almost a decade. 
 
 

14:30 - 16:00   Oral Session   Room Rhodes
Intracerebral/subarachnoid haemorrhage and venous diseases A
Chairs: K. Muir, UK and D. Werring, UK
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4 Intracerebral/subarachnoid haemorrhage and venous diseases A 
15:00 - 15:10 

Relation between epidemic influenza and aneurysmal subarachnoid haemorrhage 
D. Backes1, M.D.I. Vergouwen2, A. Algra3,  I.C.H. Vaartjes4, G.A. Donker5,  G.J.E. Rinkel6 
 
University Medical Centre Utrecht, Utrecht, THE NETHERLANDS1,University Medical 
Centre Utrecht, Utrecht, THE NETHERLANDS2, University Medical Centre Utrecht and the 
Julius Centre for Health Sciences and Primary Care, Utrecht, THE NETHERLANDS3, Uni-
versity Medical Centre Utrecht and the Julius Centre for Health Sciences and Primary Care, 
Utrecht, THE NETHERLANDS4, Netherlands Institute of Health Services Research, Utrecht, 
THE NETHERLANDS5, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS6

Background 
The incidence of subarachnoid haemorrhage (SAH) varies during the year, with SAH occur-
ring most often in winter, in particular in January. The explanation for this seasonal difference 
remains unclear. Since recent infections are an independent risk factor for ischemic stroke, and 
inflammation may underlie aneurysmal rupture, we investigated whether epidemic influenza is 
related with an increased incidence of SAH. 
Methods 
A nationwide sample of SAH patients admitted between 1995-2010 was linked to nationwide 
influenza-like illness consultation data. We compared the incidence of SAH during epidemic 
influenza with the incidence outside epidemic influenza, by calculating incidence density ra-
tios (IDR) and corresponding 95% confidence intervals (95% CI). We performed additional 
time-window shift analysis to investigate if there was a delay between onset of epidemic influ-
enza and change in incidence of SAH. All analyses were repeated after adjustment for age and 
study year. 
Results 
During the study period 18,714 SAH events were registered. Epidemic influenza was associated 
with an increased incidence of SAH (IDR 1.05 [95% CI: 1.01-1.09]; adjusted IDR 1.06 [95% 
CI: 1.02-1.10]). Additional time-window shift analysis showed a gradually decline of this asso-
ciation in the weeks following the epidemics. 
Conclusions 
Epidemic influenza is associated with an increased incidence of SAH. These results suggest 
that a recent infection is a risk factor for SAH. Our results should be confirmed in other coun-
tries with good health registries and are a preliminary hint that anti-inflammatory drugs should 
be tested for reducing the risk of aneurysmal rupture. 
 
 

3 Intracerebral/subarachnoid haemorrhage and venous diseases A 
14:50 - 15:00 

High-Dose Simvastatin for Aneurysmal Subarachnoid Haemorrhage (HDS-SAH): A 
multi-centre randomised controlled double-blinded clinical trial. 
G. Wong1 
HDS-SAH Investigators
 
Chinese University of Hong Kong, Hong Kong, HONG-KONG1

Background: Experimental evidence has indicated the benefit of simvastatin in the treatment of 
subarachnoid haemorrhage. However, no clinical data are available to answer whether a high-
dose regimen is more effective than a normal-dosage regimen, even though the biochemical ac-
tions and related neuroprotective mechanisms are thought to be dosage-related.  
Objective: We hypothesized that eighty milligrams of simvastatin daily (high dose) over three 
weeks initiated within 96 hours of the ictus will reduce the incidence of delayed ischaemic defi-
cits following subarachnoid haemorrhage when compared to 40mg of simvastatin daily (normal 
dose), leading to improvements in clinical outcomes and thus cost-effectiveness. 
Methods: The study design is a randomised controlled double-blinded clinical trial (Clinical-
Trials.gov Identifier: NCT01077206). Study protocol was previously published [Neurosurgery. 
2013 May;72(5):840-4. doi: 10.1227/NEU.0b013e31828ab413]. briefly, aneurysmal subarach-
noid haemorrhage patients (presenting within 96 hours of the ictus) from six neurosurgical cen-
tres are being recruited over three years. Primary outcome measure is Presence of delayed isch-
aemic deficits (DIDs). Secondary outcome measures include Modified Rankin Disability Score 
(mRS) at six months and Cost-Effectiveness Analysis. Secondary analyses are also conducted 
between patients randomized for simvastatin treatment and patients not receiving Simvastatin 
treatment. 
Results: There is no difference in incidence of delayed ischemic deficit between the high-dose 
and normal dose Simvastatin groups (14% vs 12%, OR 1.2, 95% CI:  0.5 to 2.5). There is also 
no difference in favorable outcome (mRS 0-2) at six months between the high-dose and nor-
mal-dose Simvastatin groups (74% vs 74%, OR 1.0, 95% CI: 0.6-1.8). Outcomes are significant 
better for the Simvastatin treated patients as compared to non-Simvastatin-treated patients. 
Conclusions: There is no evidence that high dose Simvastatin treatment is superior to normal 
dose Simvastatin treatment in aneurysmal subarachnoid haemorrhage. 



23. European Stroke Conference

114 Scientific Programme

6 Intracerebral/subarachnoid haemorrhage and venous diseases A 
15:20 - 15:30 

Predictors of early seizures in cerebral venous thrombosis 
S.M. Silvis1, S.M. Zuurbier2, J. Stam3,  J.M. Coutinho4

 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4

Background: Early seizures are common in cerebral venous thrombosis (CVT), but detailed in-
formation from prospective studies is limited. 
Methods: All adult patients with CVT treated at our hospital are included in a prospective da-
tabase since July 2006. We defined early seizures as those that occurred before or during ad-
mission. We used stepwise backward logistic regression analysis to identify predictors of early 
seizures.  
Results: 126 patients with CVT were included. Mean age was 40 years (SD 13.5) and 72% 
were female. 58 patients had early seizures. In 35 of these (60%), seizures occurred before ad-
mission and in 23 (40%) only during – and not before – admission. 8/58 (14%) patients had 
to be admitted to the ICU because of seizures. The most frequently used antiepileptics were 
valproic acid (66%) and phenytoin (16%). Patients with early seizures more often had focal ce-
rebral lesions (90% vs. 46% p<0.001), especially an intracerebral haemorrhage (ICH, 71% vs. 
34%, p<0.001). Subarachnoid haemorrhage (SAH) was also more common in patients with ear-
ly seizures (21% vs. 4%, p=0.005). Risk factors for CVT did not differ between the groups, ex-
cept infections, which were less common in patients with early seizures (3% vs. 19% p=0.007). 
Nearly all patients (with and without seizures) were treated with heparin (97% vs. 88%, p=0.1). 
Poor outcome at last follow up (mRS 3-6) was equally frequent in both groups (both 20%). In 
the multivariate analysis only ICH (OR 4.6, 95% CI 1.9-11.5) and SAH (OR 5.1, 95% CI 1.1-
24.3) were associated with early seizures. 20 of 88 (23%) patients with either a focal cerebral 
lesion or SAH had seizures which started during – and not before – admission. 
Conclusion: Early seizures are common in patients with CVT. The risk of early seizures is in-
creased in patients with a focal cerebral lesion or SAH. In this subgroup a randomised trial of 
prophylactic antiepileptics may be warranted. 
 
 

5 Intracerebral/subarachnoid haemorrhage and venous diseases A 
15:10 - 15:20 

Aneurysm treatment <24 hours versus 24-72 hours after subarachnoid hemorrhage: an 
observational study 
M.D.I. Vergouwen1, S.C. Oudshoorn2, A.J. Molyneux3,  R.S. Kerr4, S.M. Dorhout Mees5,  D. 
Backes6, A. Algra7,  G.J.E. Rinkel8

 
University Medical Center Utrecht, Utrecht, THE NETHERLANDS1,University Medical 
Center Utrecht, Utrecht, THE NETHERLANDS2, University of Oxford and Oxford Radcliffe 
Hospitals NHS Trust, Oxford, UNITED KINGDOM3, University of Oxford and Oxford Rad-
cliffe Hospitals NHS Trust, Oxford, UNITED KINGDOM4, University Medical Center Utrecht, 
Utrecht, THE NETHERLANDS5, University Medical Center Utrecht, Utrecht, THE NETH-
ERLANDS6, University Medical Center Utrecht, Utrecht, THE NETHERLANDS7, University 
Medical Center Utrecht, Utrecht, THE NETHERLANDS8

Background  
In patients with aneurysmal subarachnoid hemorrhage (aSAH) it is unclear whether aneurysm 
treatment <24 hours after ictus results in better outcomes than treatment 24-72 hours after 
aSAH. We studied whether aneurysm occlusion <24 hours is associated with better outcomes 
than occlusion 24-72 hours after aSAH. 
Methods 
We used two cohorts of patients with aSAH: 1) the UMC Utrecht cohort with patients admitted 
between 2008 and 2012; and 2) the International Subarachnoid Aneurysm Trial (ISAT) cohort. 
Aneurysm treatment was categorized into <24 hours and 24-72 hours after ictus. We calculated 
adjusted risk ratios (aRR) with 95% confidence intervals (CIs) using Poisson regression anal-
yses for poor functional outcome (death or dependency) for both cohorts separately, and per-
formed a pooled analysis based on individual patient data. We also performed a worst-case-sce-
nario analysis wherein all patients with rebleeding >3 hours after admission were re-categorized 
into the group with aneurysm treatment 24-72 hours after aSAH.  
Results 
We included 1238 patients (UMC Utrecht cohort: n=330; ISAT: n=908). The aRR for poor 
outcome after treatment <24 hours was in the UMC Utrecht cohort 1.84 (95% CI: 1.25-2.70), 
in ISAT 1.14 (95% CI: 0.84-1.55), in the pooled analysis 1.37 (95% CI: 1.11-1.68), and in the 
worst-case-scenario pooled analysis 1.24 (95% CI: 1.01-1.52). 
Conclusions 
Our results suggest that aneurysm occlusion can be performed in day time within 72 hours after 
ictus, instead of on an emergency basis. However, due to the retrospective, non-randomized de-
sign of our study, our results cannot be considered as definitive evidence. 
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8 Intracerebral/subarachnoid haemorrhage and venous diseases A 
15:40 - 15:50 

Temporal profile of recanalisation after cerebral sinus and/or venous thrombosis 
D.C. Richter1, C. Geisbüsch2, C. Herweh3,  S. Nagel4

 
Neurologische Universitätsklinik Heidelberg, Heidelberg, GERMANY1,Neurologische Uni-
versitätsklinik Heidelberg, Heidelberg, GERMANY2, Abteilung Neuroradiologie der Universi-
tätsklinik Heidelberg, Heidelberg, GERMANY3, Neurologische Universitätsklinik Heidelberg, 
Heidelberg, GERMANY4

Background: Information on recanalisation after cerebral sinus and/or venous thrombosis 
(CSVT) is limited. We analyzed in our patients with CVST and follow-up MRI the temporal 
course of recanalisation and its association with clinical outcome. 
Methods: Between January 1998 and March 2013 all patients who were treated as inpatients 
for CSVT in our institution were systematically registered in a database. We recorded baseline 
data, treatment characteristics and follow-up MRIs (FuMRI). The status of recanalisation was 
qualitatively assessed as complete (CRec), partial (PRec) or failed recanalisation on venous 
MRA. Clinical follow-up (CFu) was measured with the modified rankin scale (mrs). Excellent 
outcome was defined as mrs 0-1. 
Results: We identified 55 patients with one to four FuMRIs in total (range: 1-65 months after 
CSVT). All patients were initially treated with oral anticoagulation (OAC) and median (min-
max) time of OAC was 12 months (1-85). CRec was achieved in 56.4% (31/55), in 27.3% 
(15/55) at the first FuMRI and 29.1% (16/55) converted from PRec to CRec during follow-up. 
Another 34.5% (19/55) had at least PRec at last FuMRI and only 9.1% (5/55) did not reca-
nalise. In 5.4% (3/55) of patients CRec occurred after termination of OAC. Only Thrombosis 
of the jugular vein was significantly associated with CRec (OR 0.2, 95%CI 0.05-0.78). Median 
(min-max) time to PRec was 6 months (1-30) and to CRec 7 months (1-65). Median (min-max) 
time to last CFu was 20 months (4-88), 92% (46/50) had an excellent outcome and only 4% 
(2/50) died. No severe hemorrhagic complication and no recurrence of CSVT occurred. No as-
sociation of outcome and recanalisation status was found. 
Conclusion: Recanalisation rate after CSVT and OAC is high and median time to CRec was 7 
months but CRec can occur even after years and after termination of OAC. Overall outcome of 
this cohort was excellent but no significant association of outcome and recanalisation status was 
found.

7 Intracerebral/subarachnoid haemorrhage and venous diseases A 
15:30 - 15:40 

Cerebral venous thrombosis in the absence of headache: a post-hoc analysis of the ISCVT 
study. 
J.M. Coutinho1, J.M. Ferro2, P. Canhão3,  F. Barinagarrementeria4, M-G Bousser5,  J. Stam6 
for the ISCVT investigators
 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Hospital Santa Maria, 
Lisbon, PORTUGAL2, Hospital Santa Maria, Lisbon, PORTUGAL3, Instituto Nacional de Neu-
rologia y Neurocirurgia, México City, MEXICO4, Hôpital Lariboisière, Paris, FRANCE5, Aca-
demic Medical Centre, Amsterdam, THE NETHERLANDS6

Background: Although headache is the most common symptom in cerebral venous thrombosis 
(CVT), 5-30% of patients do not report headache at baseline. Characteristics of these patients 
have not been investigated.  
Methods: Post-hoc analysis of the ISCVT study. Patients who might not have been able to re-
port headache (aphasia, stupor, coma or mental status disorder) were excluded.  
Results: 382 of the original 624 patients (61%) were included, of whom 38 (10%) did not report 
headache at baseline. Patients without headache were older (median age 50 vs. 35, p=0.001) 
and less often female (63 vs. 77%, p=0.06). Paresis (42 vs. 27%, p=0.05) and seizures (58 vs. 
32%, p=0.001) were more common in patients without headache, while papilledema was less 
common (8 vs. 35%, p=0.001). Isolated cortical vein thrombosis (16 vs. 2%, p=0.001), brain 
parenchymal lesions (66% vs. 46%, p=0.02) malignancies (18 vs. 6%, p=0.009) and CNS in-
fections (5 vs. 2%, p=0.1) all were more common among patients without headache. The pro-
portion of patients treated with heparin did not differ (82 vs. 85%, p=0.6). Outcome at last 
follow-up was worse in patients without headache (mRS 0 or 1: 76 vs. 89%, p=0.04; mortality 
13 vs. 5%, p=0.05), but after adjustment for known prognostic variables headache was not an 
independent predictor of poor outcome. In a sensitivity analysis, additional exclusion of pa-
tients with generalized seizures (who might also be unable to report headache) the association 
between absence of headache and poor outcome essentially remained the same (mRS 0 or 1: 76 
vs. 89%, p=0.1; mortality 14 vs. 4%, p=0.07)  
Conclusions: Patients without headache make up a distinct subgroup in cerebral venous throm-
bosis, in which older patients, men and certain etiologies are over-represented. The absence 
of headache is associated with a worse clinical outcome, but this is fully explained by a worse 
clinical condition and increased co-morbidity in these patients. 
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1 Etiology of stroke and risk factors A 
14:30 - 14:40 

Exposure to parental smoking in childhood is associated with increased carotid inti-
ma-media thickness in young adults: Evidence from two prospective cohort studies in 
Australia and Finland 
S.L. Gall1, Q.L. Huynh2, C.G. Magnussen3,  M. Juonala4, J.S.A. Viikari5,  M. Kähönen6, T. Dw-
yer7,  O. Raitakari8, A. Venn9

 
University of Tasmania, Menzies Research Institute Tasmania, Hobart, AUSTRA-
LIA1,University of Tasmania, Menzies Research Institute Tasmania, Hobart, AUSTRALIA2, 
University of Tasmania, Menzies Research Institute Tasmania, Hobart, AUSTRALIA3, Univer-
sity of Turku, Turku, FINLAND4, University of Turku, Turku, AUSTRALIA5, University of 
Tampere, Tampere, FINLAND6, Murdoch Childrens Research Institute, Melbourne, AUSTRA-
LIA7, University of Turku, Turku, FINLAND8, University of Tasmania, Menzies Research In-
stitute Tasmania, Hobart, AUSTRALIA9

Introduction: There are no longitudinal studies examining whether exposure of children to pa-
rental smoking adversely affects vascular structure into adulthood. We examined this associa-
tion in two cohorts followed up to 25 years from childhood to adulthood. 
Methods: The study comprised participants from the Cardiovascular Risk in Young Finns Study 
(YFS, n =2,401) and the Childhood Determinants of Adult Health (CDAH, n=1,375) study. 
Exposure to parental smoking (none, one or both) was assessed at baseline by questionnaire. 
B-mode ultrasound of the carotid artery determined IMT in adulthood. Linear regression on a 
pooled dataset accounting for the hierarchical data and potential confounders including age, 
sex, parental education, participant smoking, education, and adult cardiovascular risk factors 
was conducted.  
Results: Carotid IMT in adulthood was greater in those exposed to both parents smoking than 
those whose parents did not smoke (adjusted marginal means: 0.647mm+/-0.022 [mean±SE] 
versus 0.632mm+/-0.021, p=0.004). The effect was independent of participant smoking at 
baseline and follow-up and other confounders, including adult cardiovascular risk factors, and 
was uniform across categories of age, sex, adult smoking status and cohort. It equated to a vas-
cular age 3.3 years greater in those exposed compared to those not exposed. In CDAH, each 
additional person smoking in the home (range: 0 to 5) was associated with a 0.007mm+/-0.003 
(p=0.025) increase in IMT in adulthood, while in the YFS greater cumulative exposure from 
1980 to 1983 (range: 0 ‘no exposure 1983 and 1986’ to 4 ‘both parents 1983 and 1986’) was as-
sociated with greater IMT in adulthood (per unit of exposure 0.003mm+/-0.002, p=0.066). 
Conclusions: These results show the pervasive effect of parental smoking on children’s vascular 
health up to 25 years later. We must continue efforts to reduce smoking among adults to protect 
children and reduce the burden of cardiovascular disease across the population.

9 Intracerebral/subarachnoid haemorrhage and venous diseases A 
15:50 - 16:00 

The Yin and Yang of Superficial Siderosis and Microbleeds in Cerebral Amyloid Angiopa-
thy 
A. Shoamanesh1, A. Ayres2, K. Schwab3,  J. Rosand4, M.E. Gurol5,  A. Viswanathan6, S.M. 
Greenberg7 
 
Massachusetts General Hospital, Harvard Medical School, Boston, USA1,Massachusetts 
General Hospital, Harvard Medical School, Boston, USA2, Massachusetts General Hospital, 
Harvard Medical School, Boston, USA3, Massachusetts General Hospital, Harvard Medical 
School, Boston, USA4, Massachusetts General Hospital, Harvard Medical School, Boston, 
USA5, Massachusetts General Hospital, Harvard Medical School, Boston, USA6, Massachusetts 
General Hospital, Harvard Medical School, Boston, USA7

Background: Microbleeds (MBs) and superficial siderosis (SS) are hemorrhagic MRI markers 
of cerebral amyloid angiopathy (CAA). Including SS in addition to MB presence is reported 
to improve the sensitivity of CAA diagnostic criteria, implying that these hemorrhagic mani-
festations of CAA often do not coexist, and may even have different underlying genetic etiol-
ogies. While the apolipoprotein E (APOE) ε4 allele is believed to promote vascular amyloid 
deposition, APOE ε2 is thought to cause vasculopathic changes that lead to vessel rupture. We 
thus aimed to characterize the relationship between MBs, SS and the APOE genotype in CAA. 
Methods: MBs and SS were rated on MRIs of 65 subjects who met probable/definite Boston 
Criteria from an ongoing single-center longitudinal cohort on the natural history of CAA. SS 
severity was graded as either focal (restricted to ≤3 sulci), or disseminated (≥4 sulci). MB bur-
den was categorized based on the population’s median (≤29 MBs [n=33], or ≥30 MBs [n=32]). 
We compared MB burden and APOE minor allele frequencies (MAF) between subjects with 
the defined SS severity grades and subjects without SS, as well as APOE MAFs between the 
defined MB burden categories. Results: Any SS was present in 40% (n=26) of the population 
(mean age: 69.9 years, 72% male), and was disseminated in most cases (16/26). Median num-
ber of MBs was lower in subjects with any SS (18, p=0.03) and disseminated SS (15, p=0.02) 
in comparison to subjects without SS (40). APOE ε2 MAF was higher in subjects with any 
SS (0.30, p=0.01), and disseminated SS (0.33, p=0.01), in comparison to subjects without SS 
(0.10). APOE ε4 MAF was higher in subjects within the higher MB burden category (0.41 vs. 
0.19, p=0.03). Conclusions: Results from this well-defined cohort of CAA suggest that SS and 
MBs are distinct manifestations of CAA, with different underlying APOE genotypes. Accord-
ingly, MBs and SS may result from different APOE-mediated vasculopathic changes. 
 
 

14:30 - 16:00   Oral Session   Room Clio/Thalia
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3 Etiology of stroke and risk factors A 
14:50 - 15:00 

Woman at Risk: Temperature and Relative Air Humidity are Associated With Ischemic 
Stroke 
F. Rakers1, R. Schiffner2, S. Rupprecht3,  A. Brandstaedt4, O.W. Witte5,  P. Schlattmann6, M. 
Schwab7 
 
Hans Berger Department for Neurology, Jena University Hospital, Jena, GER-
MANY1,Emergency Department, Jena University Hospital, Jena, GERMANY2, Hans Berger 
Department for Neurology, Jena University Hospital, Jena, GERMANY3, Institute of Medical 
Statistics, Computer Sciences and Documentation, Jena, GERMANY4, Hans Berger Depart-
ment for Neurology, Jena University Hospital, Jena, GERMANY5, Institute of Medical Statis-
tics, Computer Sciences and Documentation, Jena, GERMANY6, Hans Berger Department for 
Neurology, Jena University Hospital, Jena, GERMANY7

Background: 
Stroke incidence and, thus, work load of stroke-units and emergency departments have a high 
day-to-day variability. As short term weather changes can provoke atrial fibrillation, weather 
may be an important stroke risk factor.  
Methods: 
1694 patients admitted for ischemic stroke with a determinable onset of stroke symptoms were 
included in a case-crossover study conducted in a primary care hospital under the temperate 
climate conditions of Germany. Risk of ischemic stroke in relation to rapid changes of ambient 
temperature, relative humidity, and atmospheric pressure was determined. 
Results: 
General stroke risk in the overall population increased by 38% (Fig.1, OR: 1•38, 95% confi-
dence interval: 1•01 to 1•94, P<0•05) and the risk for cardioembolic strokes by 123% (Fig.1, 
2•23, 1•21 to 4•07, P<0•01) for a 10°C temperature decrease over 24h. In women, in people 
over 60y of age, and in people with higher vascular risk profile, the general stroke risk was 
raised by 57% ( 1•57, 1•01 to 2•49, P<0•05), 52% (1•52, 1•05 to 2•18, P<0.05) and 149% 
(2•49, 1•21 to 5•14, P<0•02) (all Fig.1), respectively. A decrease in relative humidity of 10% 
over 24h increased stroke risk in the overall population by 9% (1•09, 1•01 – 1•19, P<0•02) and 
in women by 15% (1•15, 1•03 to 1•29, P<0•02). Associations between ischemic stroke risk and 
temperature and humidity changes were not present after a lag time of greater than two days. 
There was no association between atmospheric pressure and stroke risk. 
Conclusion:  
Rapid decreases in ambient temperature and relative humidity are clinically relevant stroke risk 
factors under temperate climate conditions. This applies primarily for cardioembolic strokes. 
Women, older people, and people with higher risk profile for vascular diseases are at advanced 
risk. Stroke-Units and emergency facilities should be alert to weather-related stroke risk and in 
particular to early symptoms of stroke under adverse weather conditions. 
 

2 Etiology of stroke and risk factors A 
14:40 - 14:50 

Combined use of coronary artery calcification, carotid intima-media thickness and an-
kle-brachial index for stroke prediction in the general population 
D.M. Hermann1, J. Gronewold2, U.K. Seidel3,  N. Lehmann4, M. Bauer5,  H. Kaelsch6, C. Wei-
mar7,  K. Berger8, S. Moebus9, K.-H. Joeckel10, R. Erbel11 
 
University Hospital Essen, Essen, GERMANY1,University Hospital Essen, Essen, GERMA-
NY2, University Hospital Essen, Essen, 3, Institute of Medical Informatics, Biometry and Epi-
demiology, University of Duisburg-Essen, Essen, GERMANY4, University Hospital Essen, Es-
sen, GERMANY5, University Hospital Essen, Essen, GERMANY6, University Hospital Essen, 
Essen, GERMANY7, Institute of Epidemiology and Social Medicine, University of Münster, 
Münster, GERMANY8, Institute of Medical Informatics, Biometry and Epidemiology, Univer-
sity of Duisburg-Essen, Essen, GERMANY9, 
Institute of Medical Informatics, Biometry and Epidemiology, University of Duisburg-Essen, 
Essen, GERMANY10, University Hospital Essen, Essen, GERMANY11

Background: The subclinical atherosclerosis markers coronary artery calcification (CAC), ca-
rotid intima-media thickness (CIMT) and ankle-brachial index (ABI) predict stroke in addition 
to established risk factors in the general population. Whether these markers are surrogates of 
the same atherosclerotic risk or whether they may be used in combination was unknown. 
Methods: 3289 subjects from the population-based Heinz-Nixdorf-Recall study (45-75 years; 
48.8% men) without previous stroke and coronary heart disease were evaluated for incident 
strokes over 9.0+/-1.9 years. Cox proportional hazard regressions were used to examine CAC, 
CIMT and ABI as stroke predictors in addition to established risk factors (age, gender, systolic 
blood pressure, LDL, HDL, diabetes, smoking). 
Results: Eighty-four strokes occurred during the follow-up. In multivariable regressions, CAC 
(hazard ratio[HR]=1.40[95%-confidence interval=1.08-1.81];p=0.011 per 1-standard devia-
tion (SD) increase in log10(CAC+1); SD=1.04), CIMT (1.31[1.07-1.62];p=0.010 per 1-SD 
increase; SD=0.127mm) and ABI (1.56[1.32-1.82];p<0.001 per 1-SD decrease; SD=0.148) 
predicted stroke when adjusted for established risk factors. When combined with each other, 
the HR of CAC remained similar when CIMT was also inserted (1.37[1.06-1.77]), but slightly 
decreased when ABI was inserted (1.28[0.98-1.66]) into the multivariable model. By contrast, 
the HR of CIMT hardly changed both when combined with CAC (1.29[1.05-1.59]) and ABI 
(1.28[1.04-1.58]), nor did the HR of ABI when combined with CAC (1.52[1.28-1.79]) and 
CIMT (1.52[1.30-1.79]).  
Conclusion: Despite limitations related to by chance variation of HR in multivariable regres-
sion analyses, our observations suggest that CAC, CIMT and ABI preserve their values as 
stroke predictors in the general population even when combined with each other.
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15:00 - 15:10 

Elastin content of carotid plaques predicts risk for future stroke 
G. Asciutto1, N.V. Dias2, A. Edsfeldt3,  M. Nitulescu4, A. Persson5,  M. Nilsson6, J. Nilsson7,  I. 
Gonçalves8 
 
Vascular Center Malmö-Lund, Skåne University Hospital, Malmö, SWEDEN1,Vascular 
Center Malmö-Lund, Skåne University Hospital, Malmö, SWEDEN2, Experimental Cardio-
vascular Research Unit, Clinical Research Center, Dept. of Clinical Sciences Malmö, Lund 
University, Malmö, SWEDEN3, Experimental Cardiovascular Research Unit, Clinical Research 
Center, Dept. of Clinical Sciences Malmö, Lund University, Malmö, SWEDEN4, Experimental 
Cardiovascular Research Unit, Clinical Research Center, Dept. of Clinical Sciences Malmö, 
Lund University, Malmö, SWEDEN5, Experimental Cardiovascular Research Unit, Clinical 
Research Center, Dept. of Clinical Sciences Malmö, Lund University, Malmö, SWEDEN6, Ex-
perimental Cardiovascular Research Unit, Clinical Research Center, Dept. of Clinical Sciences 
Malmö, Lund University, Malmö, SWEDEN7, Experimental Cardiovascular Research Unit, 
Clinical Research Center, Dept. of Clinical Sciences Malmö, Lund University, Malmö, SWE-
DEN8

Background: Atherosclerotic plaques with a low content of connective tissue proteins are be-
lieved to have an increased risk of rupture and to give rise to clinical events. The aim of the 
present study was to investigate if the content of elastin and collagen in plaques removed at sur-
gery can predict future cardiovascular events. 
Methods: The intraoperative specimens of 221 patients undergoing carotid endarterectomy 
were analysed and their elastin and collagen contents were related to the incidence of future 
cardiovascular events.
Results: Elastin and collagen contents correlated positively (r = .547, P <.0001). The collagen 
and elastin contents were lower in males and in patients with diabetes. Elastin was higher in 
asymptomatic plaques and correlated inversely with age (r=-0.17, p .009). After a mean fol-
low-up time of 39.6 +/- 16.6 months, 34% of patients had suffered of one or multiple postoper-
ative events. Patients with plaque elastin levels lower than the median (52 mg/g) had increased 
post-operative all-cause mortality and incidence of ipsilateral stroke (P for trend <0.05 and 
0.009 using Log Rank Chi-square test). The increased risk for ipsilateral stroke remained sig-
nificant when controlling for age, gender, hypertension, diabetes, smoking and pre-operative 
symptoms in a Cox Proportional Hazard model (hazard ratio 7.38, 95% C.I. 1.50-36.31), while 
the increase in all-cause mortality did not demonstrate independent significance. 
Conclusions: These observations support the concept that extracellular matrix proteins are im-
portant for plaque stability and suggest that patients with a low plaque content of elastin should 
undergo a stricter follow up.
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15:20 - 15:30 

Cervical Artery Dissections in Young Adults in the Stroke in Young Fabry Patients (si-
fap1) Study 
B. von Sarnowski1, U. Schminke2, U. Grittner3,  F. Fazekas4, C. Tanislav5,  U. Bodechtel6, M. 
Kaps7,  T. Tatlisumak8, J. Putaala9, D.J.H. McCabe10, R. Huber11, A. Rolfs12, C. Kessler13, M.G. 
Hennerici14 
on behalf of the sifap1 Investigators
 
Department of Neurology, University Medicine Greifswald, Ernst Moritz Arndt Univer-
sity, Greifswald, GERMANY1,Department of Neurology, University Medicine Greifswald, 
Ernst Moritz Arndt University, Greifswald, GERMANY2, Department of Biometrics and Clin-
ical Epidemiology, Charité–Universitätsmedizin Berlin, Berlin, GERMANY3, Department of 
Neurology, Medical University of Graz, Graz, AUSTRIA4, Department of Neurology, Justus 
Liebig University, Giessen, GERMANY5, Department of Neurology, University of Dresden, 
Dresden, GERMANY6, Department of Neurology, Justus Liebig University, Giessen, GERMA-
NY7, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND8, 
Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND9, De-
partments of Neurology, Stroke Service, The Adelaide and Meath Hospital incorporating the 
National Children’s Hospital, Trinity College Dublin, Dublin, IRELAND10, Department of 
Neurology, University of Ulm, Ulm, GERMANY11, Albrecht Kossel Institute for Neuroregen-
eration, Medical Faculty, University of Rostock, Rostock, GERMANY12, Department of Neu-
rology, University Medicine Greifswald, Ernst Moritz Arndt University, Greifswald, GERMA-
NY13, Department of Neurology, University Medicine Mannheim, University of Heidelberg, 
Mannheim, GERMANY14 

Background: Patients with carotid artery dissection (CAD) have been reported to have different 
vascular risk factor profiles, clinical presentations and outcomes to those with vertebral artery 
dissection (VAD). However, there are limited data from modern, large international studies 
comparing risk factors and clinical features in patients with cervical artery dissection (CeAD) 
with other TIA or ischaemic stroke (IS) patients of similar age and sex. Methods: To address 
these issues, we analysed the risk factor profiles and clinical features of TIA and IS patients 
≤55y.o. with and without CeAD in the European, multi-centre, Stroke In young FAbry Patients 
1 (sifap1) study. Patients were categorised according to age (younger: 18–44y.o.; middle-aged: 
45–55y.o.), sex, clinical presentation, risk factors, and the site of dissection. Results: Amongst 
4208 patients with TIA or IS in sifap1 with data on presence of dissection, 439 (10.4%) had 
CeAD, of whom 192 had CAD, 191 had VAD and 56 had multiple artery dissections or miss-
ing information on the type of dissected artery. CeAD was a more common cause of TIA or 
IS in women than in men (11.9% vs. 9.4%, p=0.058) and in younger than in middle-aged 
adults (14.5% vs. 7.7%, p<0.0001). In comparison with TIA or IS patients without dissections, 
headache was more common in patients with either CAD (54.0%) or VAD (63.4% vs. 28.5%, 
p<0.0001), and the prevalence of traditional vascular risk factors was lower. Patients with VAD 
were younger (41y.o. vs. 45y.o.; p=0.001), more commonly men (60.2% vs. 49.0%, p=0.031), 
and had less severe strokes (NIHSS 2 (IQR 1-4) vs. 4 (IQR 1-11), p<0.001) than patients with 
CAD. Discussion: CeAD is an important cause of TIA and IS, particularly in patients who are 
very young and have fewer traditional vascular risk factors, and is more likely to cause head-
ache at symptom onset than other TIA or stroke subtypes. Stroke severity was generally low, 
and lower in patients with vertebral than carotid dissections. 
 
 

5 Etiology of stroke and risk factors A 
15:10 - 15:20 

The Carotid Plaque Imaging in Acute Stroke (CAPIAS) Study
www.clinicaltrials.gov/NCT01284933
 
A. Bayer-Karpinska1, F. Schwarz2, H. Poppert3,  T. Boeckh-Behrens4, A. Harloff5,  A. Schind-
ler6, K. Nikolaou7,  Ch. Opherk8, T. Saam9, M. Dichgans10 
www.clinicaltrials.gov/NCT01284933
 
Institute for Stroke and Dementia Research, Ludwig-Maximilians-University, Munich, 
GERMANY1,Institute for Clinical Radiology, Ludwig-Maximilians-University, Munich, GER-
MANY2, Department of Neurology, Technical University, Munich, GERMANY3, Department 
of Neuroradiology, Technical University, Munich, GERMANY4, Department of Neurology, 
University of Freiburg, Freiburg, GERMANY5, Institute for Clinical Radiology, Ludwig-Max-
imilians-University, Munich, GERMANY6, Institute for Clinical Radiology, Ludwig-Maximil-
ians-University, Munich, GERMANY7, Department of Neurology, SLK-Klinikum, Heilbronn, 
GERMANY8, Institute for Clinical Radiology, Ludwig-Maximilians-University, Munich, GER-
MANY9, 
Institute for Stroke and Dementia Research, Ludwig-Maximilians-University, Munich, GER-
MANY10

 

Background  
In up to 30% of ischemic strokes no definite etiology can be established. But a significant pro-
portion of cryptogenic strokes may be due to non-stenosing atherosclerotic plaques not fulfill-
ing common criteria for atherothrombotic stroke. Despite the obvious association of plaque 
composition and its vulnerability, current treatment algorithms use stenosis grade as decision 
criterion whereas plaque characteristics are usually not considered. The aim of the CAPIAS 
study is to determine the frequency, characteristics, clinical and radiological long-term conse-
quences of ipsilateral complicated AHA-LT VI carotid artery plaques in patients with crypto-
genic stroke. 
Methods  
300 patients (>49 years) with unilateral DWI-positive lesions in the anterior circulation and 
non- or moderately stenosing (<70% NASCET) internal carotid artery plaques will be en-
rolled in the prospective multicenter study CAPIAS. Plaque characteristics are determined by 
high-resolution carotid MRI within ten days after symptom onset and at 12 month. A regular 
clinical follow-up is done up to 36 months.  
Results  
Baseline data of 115 patients have been analyzed. 49% were patients with cryptogenic stroke 
according to TOAST criteria. Analysis of primary endpoint data showed (I) a significantly 
higher prevalence of complicated AHA-LT VI plaques in this group ipsilateral (32%) compared 
to contralateral (5%) to the ischemic stroke (p = 0.0007, McNemar) and (II) the highest prev-
alence of complicated AHA-LT VI plaques in large artery atherosclerosis (53%), followed by 
cryptogenic (32%) and cardioembolic (17%) stroke patients (p = 0.10 chi-square).  
Conclusions  
These preliminary results suggest a potential link between non-stenosing complicated AHA-LT 
VI plaques and cryptogenic stroke. High-resolution carotid MRI might have diagnostic utility 
and contribute to the planning of targeted interventional studies. 
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15:40 - 15:50 

Socioeconomic position and stroke risk factors in Denmark 
T.S. Olsen1, M Steding-Jessen2, S.O. Dalton3,  K.K. Andersen4

 
Frederikberg University Hospital, Frederiksberg, DENMARK1,Danish Cancer Society Re-
search Center, Copenhagen, DENMARK2, Danish Cancer Society Research Center, Copenha-
gen, DENMARK3, Frederiksberg University Hospital, Frederiksberg, DENMARK4

Background: A greater burden of stroke risk factors in general is associated with a higher risk 
for stroke among people of lower than those of higher socioeconomic position. The relative im-
pact of individual stroke risk factors is, however, still unclear. 
Methods: We studied socioeconomic position, measured as household income in all patients 
over the age of 40 years admitted to hospital and registered in the Danish Stroke Register 
(DSR) for a first ischemic stroke in Denmark in 2003–2012. Danish hospitals are obliged to re-
port a predefined set of data to DSR for all patients admitted to hospital for acute stroke, includ-
ing age, sex, stroke severity on admission measured on the Scandinavian Stroke Scale, stroke 
subtype, and a predefined cardiovascular profile. We applied logistic regression models to esti-
mate the relative risk of individual stroke risk factors in relation to household income 
Results: 54 048 Danes were registered as being hospitalized for first ischemic stroke during the 
9.5 year study period. The mean age was 71.9 years, 47.5% were women. 
Diabetes (odds ratio (OR) 0.57, 95% confidence interval (CI) 0.52-0.63), obesity (OR 0.88, 
95% CI 0.79-0.97), smoking (OR 0.51; 95% CI 0.47-0.54), and high alcohol consumption (OR 
0.67, 95% CI 0.60-0.75) were significantly overrepresented in patients with lowest socioeco-
nomic position (reference) compared to patients with the highest. Atrial fibrillation (OR 1.14, 
95% CI 1.03-1.26) and hypertension (OR 1.02, 95% CI 0.96-1.09) were not. 
Conclusions: Life style indicators such as smoking, alcohol consumption and obesity and dia-
betes were significantly more prevalent among stroke patients with lower socioeconomic po-
sition. Medically amenable stroke risk factors such as hypertension and atrial fibrillation were, 
however, not associated with socioeconomic position in Denmark.

7 Etiology of stroke and risk factors A 
15:30 - 15:40 

Population-based study of the association between migraine and cryptogenic TIA and 
ischaemic stroke 
L. Li1, U.G. Schulz2, N.L.M. Paul3, L.E. Silver4, P.M. Rothwell5 
On behalf of the Oxford Vascular study
 
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, Ox-
ford, UNITED KINGDOM3, Nuffield Department of Clinical Neurosciences, John Radcliffe 
Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM4, Nuffield Department of 
Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, UK, Oxford, UNITED 
KINGDOM5 

BACKGROUND: Cohort studies show that previous migraine is associated with a two-fold 
increased risk of ischaemic stroke. However, little is known about the association of migraine 
in different aetiological subtypes of ischaemic stroke and TIA. METHODS: We studied the 
association of pre-morbid history of migraine and TOAST subtype of TIA and stroke in a 
population-based cohort study.RESULTS: Among 2113 TIA and ischaemic stroke cases, 668 
(31.6%) were cryptogenic, of which 187 (28.0%) had previous migraine. Cryptogenic cases 
had more migraine than all cases with known aetiology combined (OR=1.63, 95%CI 1.31-2.04, 
p<0.0001) and all other individual subtypes (vs. cardioembolic-1.89, 1.43-2.50, p<0.0001; vs. 
large artery-1.75, 1.20-2.53, 0.003; vs. small vessel-1.32, 0.95-1.83, p=0.10). The association 
with cryptogenic events was independent of age, sex, hypertension, diabetes, angina, hyper-
cholesterolaemia, smoking and previous venous thrombosis (adjusted OR=1.55, 1.23-1.96, 
p<0.0001) and was strongest in cases with few other vascular risk factors (0 RF OR=2.33, 
1.21-4.49, p=0.01; 1 RF 1.86, 1.25-2.76, p=0.002; 2 RF 1.74, 1.17-2.58, p=0.006, ≥3 RF 1.08, 
0.67-1.76, p=0.75). Results were consistent for migraine with or without aura and for analyses 
excluding TIA or stratified by sex or vascular territory. CONCLUSIONS: In the first ever popu-
lation-based study to address this issue, cryptogenic TIA and ischaemic stroke had the strongest 
independent association with previous migraine, suggesting a causal role or a shared aetiology. 
Future cohort studies should stratify risk associations by subtype of stroke. 
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Impact of FAST-test public education campaign on response to major stroke: a popula-
tion-based time-series study 
F.J. Wolters1, N.L.M. Paul2, L. Li3,  P.M. Rothwell4 

on behalf of the Oxford Vascular Study
 
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Ox-
ford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield Department of Clini-
cal Neurosciences, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield 
Department of Clinical Neurosciences, Oxford, UNITED KINGDOM3, Stroke Prevention Re-
search Unit, Nuffield Department of Clinical Neurociences, Oxford, UNITED KINGDOM4

BACKGROUND: Urgent medical treatment is essential after stroke. Delay in seeking medical 
attention is an important factor causing pre-hospital delays. Several countries have had pub-
lic education campaigns based on the FAST (Face-Arm-Speech-Time) test to reduce delays in 
seeking medical attention. However, the impact of these campaigns is uncertain. METHODS: 
We prospectively assessed patient behaviour after all incident major strokes (NIHSS≥5) in a 
population-based study before (2002-2008) and after (2009-2013) introduction of the FAST 
UK TV-campaign. RESULTS: Amongst 500 consecutive patients with major stroke, medical 
attention was sought by a relative or other bystander in 413 (89.8%) cases. Medical attention 
was sought more quickly after the start of the FAST-campaign in 2009 (within 3 hours: OR 
2.2, 95%CI 1.3-3.6, p=0.002), and patients were more likely to present directly to emergen-
cy services (OR 3.2, 2.0-4.9, p<0.001) and hence to get to hospital within 3 hours (OR 2.4, 
1.5-3.8, p<0.001). Figures 1 and 2 show the cumulative and sustained impact of the continued 
FAST campaign up to 2013. Improvement in patient behaviour was also reflected by reduc-
tion in median [IQR] time to seeking medical attention (0.8 hours [0.2-4.2] vs. 0.4 hours [0.1-
1.6], p=0.001) and median time to hospital arrival (2.3 hours [1.3-8.0] vs. 1.7 hours [1.2-3.0], 
p=0.005). CONCLUSION: The FAST campaign appears to have reduced delays to seeking 
and receiving medical attention after major stroke in the UK. That attention was sought by a 
bystander in nearly 90% of cases illustrates the utmost importance of mass-media public educa-
tion rather than focussed education of only high-risk patient groups. ustrates the utmost impor-
tance of mass-media public education rather than focussed education of only high-risk patient 
groups. 
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15:50 - 16:00 

Essen stroke risk score, cerebral cholinergic pathways and cognitive performances in pa-
tients with cerebral small vessel disease 
Z. ZHU1, Xi. HAN2, X. HAN3, Q. DONG4, K. FANG5,  Y. DONG6

 
Department of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA1,de-
partment of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA2, department 
of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA3, department of Neu-
rology, Huashan Hospital, Fudan University, Shanghai, CHINA4, department of Neurology, 
Huashan Hospital, Fudan University, Shanghai, CHINA5, department of Neurology, Huashan 
Hospital, Fudan University, Shanghai, CHINA6

Background: Essen stroke risk score (ESRS) has been proposed for predicting recurrent risk of 
stroke caused by extra- and intra-cranial atherosclerotic disease. Nevertheless, the role of ESRS 
in cognition associated with cerebral small vessel disease (CSVD) has not been reported to our 
knowledge. We investigated the relationship between higher ESRS and impaired cognitive per-
formance in patients with CSVD, with the hypothesis that cerebral cholinergic deafferentation 
may be one of the mechanisms.   
Methods: ESRS and Montreatl Cognitive Assessment (MoCA) were assessed in consecutive 
patients with magnetic resonance imaging finding of CSVD admitted to our department from 
2009 to 2012. The severity of brain cholinergic tracts lesions was measured by the Cholinergic 
Pathways Hyperintensities Scale (CHIPS) scores on fluid attenuated inversion recovery MRI 
image (FLAIR). We used path analysis with ESRS and CHIPS scores for MoCA scores as vari-
ables. 
Results: 102 patients were included (mean age (67.2±8.3) years, 48-85 years). For each point 
increase in ESRS and CHIPS scores, the probability of lower MoCA scores increased by 0.73 
(p=0.036) and 0.09(p=0.003) respectively. Eleven percent of the variance in MoCA scores was 
explained by ESER, while fourteen percent could be explained by the model when CHIPS 
scores included. What is more, higher ESRS resulted in lower MoCA scores partially via in-
crease in CHIPS scores (0.08 point in MoCA for each point in CHIPS).      
Conclusion: Cognitive performance negatively correlated with ESRS in patients with CSVD 
probably via cerebral cholinergic pathways to some extent. ESER has potential to be a simple 
tool for CSVD indicating impaired cerebral cholinergic system and declined cognition as well.   

14:30 - 16:00   Oral Session   Room Erato/Uranie
Acute stroke: clinical patterns and practice
Chairs: M. Dennis, UK and J.S. Kim, South Korea
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The association between physician annual volume and 30-day stroke mortality at stroke 
centers and non-designated hospitals 
J. Fang1, R. Hall2, M. Stamplecoski3,  M. Bayley4, F.L. Silver5,  M.K. Kapral6 
 
Institute for Clinical Evaluative Sciences, Toronto, CANADA1,Institute for Clinical Evalua-
tive Sciences, Toronto, CANADA2, Institute for Clinical Evaluative Sciences, Toronto, CANA-
DA3, University of Toronto, Toronto, CANADA4, University of Toronto, Toronto, CANADA5, 
University of Toronto, Toronto, CANADA6 

Background: Previous studies have found that outcomes after ischemic stroke are better in pa-
tients treated at high-volume hospitals and/or by high volume physicians compared to those 
treated in other settings. We aimed to identify if there was an association between physician 
volume and mortality after stroke, and if this varied across hospital type.  
Methods: The Ontario stroke system was fully implemented in 2005, with a three-level hospi-
tal hierarchy for stroke care: regional stroke centers (RSC), district stroke centers (DSC) and 
non-designated hospitals. We used the Discharge Abstract Database to identify a cohort of 
stroke patients admitted between 2005 and 2012. The risk of death after admission was deter-
mined through linkages to the Ontario Registered Persons Database. Patients were divided into 
quintiles based on the annual stroke volumes of the most responsible physicians (MRP). A mar-
ginal Cox model was conducted to adjust for the intra-cluster correlation within MRP, as well 
as patient sex, age, ambulance transportation, stroke type, comorbid conditions, physician type, 
admission year, weekend admission, palliative care, physician volume and hospital type and the 
interaction of physician volume and hospital type.  
Results: The study cohort had 112,455 patients, 31% seen at RSCs, 21% seen at DSCs and 48% 
seen at non-designated sites. The overall 30-day mortality after stroke admission was 15%. The 
multivariable Cox model had reasonable discrimination (C statistics=0.8), and non-significant 
interaction between physician volume and hospital type (p=0.54). Physician volume showed 
an inverse relationship with 30-day mortality at each hospital type (Fig 1). The risk-adjusted 
hazard ratios between RSC, DSC vs. non-designated sites were close to one for each physician 
volume quintile (Fig 2).  
Conclusion: Patients treated by physicians with higher annual volume were more likely to sur-
vive than those treated by lower volume physicians, regardless of hospital type. 
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15:00 - 15:10 

Effect of a multimedia public awareness campaign on time from stroke onset to hospital 
admission and uptake of emergency medical services 
P.U. Heuschmann1, J. Sobesky2, C.H. Nolte3,  H.J. Audebert4, C. Hantke5,  H.C. Koennecke6, 
M. Kalic7,  K. Berger8, M. Endres9 
for the Berlin Stroke Register and the Stroke Register Northwest-Germany
 
University of Wuerzburg, Wuerzburg, GERMANY1,Charité - Universitaetsmedizin Berlin, 
Berlin, GERMANY2, Charité - Universitaetsmedizin Berlin, Berlin, GERMANY3, Charité - 
Universitaetsmedizin Berlin, BErlin, GERMANY4, Vivantes Klinikum im Friedrichshain, Ber-
lin, GERMANY5, Vivantes Klinikum im Friedrichshain, Berlin, GERMANY6, University of 
Muenster, Muenster, GERMANY7, University of Muenster, Muenster, GERMANY8, Charité 
- Universitaetsmedizin Berlin, Berlin, GERMANY9

Background: Several guidelines recommend educational programs of the public to improve 
knowledge of stroke in the population. The effect of a population mass media campaign in an 
urban region in Germany on time from onset to hospitalisation and method of transport to hos-
pital was assessed and compared to a control region.  
Methods: A comprehensive multimedia campaign took place in Berlin between May and Octo-
ber 2010 dedicated to inform the public and health care professionals on stroke signs and symp-
toms as well as correct action in case of stroke. Data on time to hospital admission and trans-
portation to hospital were documented within the Berlin Stroke Register and were compared 
with the Ruhr-Area, an urban region of similar size where no dedicated comprehensive cam-
paign took place during the assessed period. Data from the Ruhr-Area were documented within 
the Stroke Register North-West Germany. Multivariable analyses were performed to investigate 
the effect of time period before, during and after the campaign on time to hospitalisation and 
method of transport.  
Results: Between January 2010 and February 2011, 9,166 patients with stroke or TIA were 
documented in Berlin and 9,994 in the Ruhr-Area. In both regions, following the period of the 
campaign patients were admitted to hospital more often within 2 hours after onset compared 
to the period before (Berlin: OR 1.16; 95% CI 1.02-1.32; Ruhr-Area: OR 1.18; 95% CI 1.05-
1.34). Patients were more likely being admitted via emergency medical services (EMS) after 
the campaign compared to the period before (Berlin: OR 1.71; 95% CI 1.50-1.94; Ruhr-Area: 
OR 1.34; 95% CI 1.17-1.53). An increased uptake of EMS was identified as major factor reduc-
ing time to hospitalisation. 
Conclusion: Although a reduction in delay to hospitalisation and an increased uptake of EMS 
were observed over the study period in the intervention region, there was no major improve-
ment by a comprehensive mass media campaign when compared to a control region. 

3 Acute stroke: clinical patterns and practice  
14:50 - 15:00 

Predictors of Palliative Care Use in Patients Hospitalised with Acute Stroke in England 
and Wales 
B.D. Bray1, J. Campbell2, G.C. Cloud3,  A. Hoffman4, U. Hoang5,  M. James6, L. Paley7,  P.J. 
Tyrrell8, C.D.A. Wolfe9, A.G. Rudd10,  Intercollegiate Stroke Working Party11

 
King’s College London, London, UNITED KINGDOM1,Royal College of Physicians, Lon-
don, UNITED KINGDOM2, St George’s NHS Trust, London, UNITED KINGDOM3, Roy-
al College of Physicians, London, UNITED KINGDOM4, King’s College London, London, 
UNITED KINGDOM5, Royal Devon and Exeter NHS Foundation Trust, Exeter, UNITED 
KINGDOM6, Royal College of Physicians, London, UNITED KINGDOM7, Salford Royal 
NHS Foundation Trust, Manchester, UNITED KINGDOM8, King’s College London, London, 
UNITED KINGDOM9, King’s College London, London, UNITED KINGDOM10, Royal Col-
lege of Physicians, London, UNITED KINGDOM11

Background Patients recognised to be dying from acute stroke may receive palliative care to 
control symptoms and ensure comfort at the end of life. We aimed to describe the use of pal-
liative care in stroke patients. Methods Data were extracted from the Sentinel Stroke National 
Audit Programme, the national register of stroke in England and Wales. All patients admitted to 
a participating stroke centre between 01/01/2013 and 30/9/2013 were included. Multivariable 
logistic regression models were fitted to predict the odds of a receiving palliative care whilst 
an inpatient. Results Of 33,935 patients with acute stroke admitted to 148 stroke services in 
England and Wales, 3736 (11.0%) received palliative care. 2,431 (65.1%) of these died in the 
first 30 days after admission. Patients in whom a decision to start palliative care was made were 
older (Median age 84, IQR 78-89 versus 76, 65-84) and more likely to have primary intrace-
rebral haemorrhage (PICH) : 986 of 3338 (29.5%) patients with PICH versus 2,670 of 30,090 
(8.9%) patients with ischaemic stroke. In multivariable regression, predictors of palliative care 
were increasing age (OR 1.61, 1.55-1.68 per 10-years), pre-stroke modified Rankin Scale of ≥2 
(OR 1.71, 1.57-1.87), primary intracerebral haemorrhage (OR 2.70, 2.42-3.00), NIHSS con-
sciousness component and the presence of atrial fibrillation (OR 1.35, 1.24-1.48). The model 
was highly accurate in predicting the decision to commence palliative care (c-statistic 0.86). 
Conclusions Palliative care is commenced in over 1 in 10 patients with acute stroke in England 
and Wales. The decision to commence palliative care is readily predictable based on the charac-
teristics of patients on admission and are very similar to recognised prognostic markers. More 
detailed information about the nature of palliative and end of life care provided to patients with 
stroke is lacking but should be an important consideration in quality improvement in stroke 
care. 
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5 Acute stroke: clinical patterns and practice  
15:10 - 15:20 

The Futile Arterial Revascularization (FAR) Score Predicts Poor Outcome After Com-
plete Endovascular Revascularization in Acute Stroke Patients with Anterior Territory 
Occlusion 
N. Pérez de la Ossa1, A. Cervera2, P. Cardona3, M. Ribó4, J. Martí-Fàbregas5,  J. Roquer6, D. 
Cánovas7,  M. Hernández-Pérez8, C. Castaño9, M. Gomis10, L. Dorado11, E. López-Cancio12, A. 
Dávalos13, S. Abilleira14, M. Millán15 
on behalf of the Catalan Stroke Code and Thrombolysis (Cat-SCT) group.
 
Hospital Universitar Germans Trias i Pujol, Barcelona, SPAIN1,Hospital Universitari 
Clínic, Barcelona, SPAIN2, Hospital Universitari de Bellvitge, Barcelona, SPAIN3, Hospital 
Universitari Vall d’Hebrón, Barcelona, SPAIN4, Hospital Santa Creu i Sant Pau, Barcelonasp, 
SPAIN5, Hospital del Mar, Barcelona, SPAIN6, Hospital Parc Taulí, Sabadell, SPAIN7, Hospital 
Universitari Germans Trias i Pujol, Barcelona, SPAIN8, Hospital Universitari Germans Trias i 
Pujol, Barcelona, SPAIN9, 
Hospital Universitari Germans Trias i Pujol, Barcelona, SPAIN10, Hospital Universitari Ger-
mans Trias i Pujol, Barcelona, SPAIN11, Hospital Universitari Germans Trias i Pujol, Barcelona, 
SPAIN12, Hospital Universitari Germans Trias i Pujol, Barcelona, SPAIN13, Agència de Qualitat 
i Avaluació Sanitàries de Catalunya, Barcelona, SPAIN14, Hospital Universitari Germans Trias i 
Pujol, Barcelona, SPAIN15 

Introduction: Futile arterial revascularization (FAR) is observed in 30-50% of acute stroke pa-
tients. We aimed to develop and validate a prognostic scale based on baseline clinical and ra-
diological factors to predict FAR after endovascular therapy (EVT). Methods: To develop the 
FAR scale, 229 consecutive stroke patients with anterior territory occlusion treated with EVT in 
a single Stroke Center were studied. FAR was defined as a modified Rankin scale >2 at 90 days 
in patients achieving complete revascularization (mTICI 2b-3). We looked for predictive fac-
tors of FAR and built a weighted score according to the magnitude of their adjusted odds ratios. 
External validation was performed in a separate cohort of 483 endovascular-treated patients in 
Catalonia declared to a government-mandated registry (97% treated with stent-retrievers). Re-
sults: In the derivation cohort, complete revascularization was achieved in 166 (72%) patients 
and FAR was observed in 80 of them (48%). Independent predictors of FAR were scored as 
follows: Age (≤70=0, >70 years=1), history of diabetes (absent=0, present=2), history of hyper-
tension (absent=0, present=1), NIHSS (≤14=0, 15-19=1, ≥20=3), ASPECTS (9-10=0, 7-8=1, 
<7=2) and i.v tPA use (yes=0, not=1). FAR scale (0-10 points) showed a good predictive val-
ue (c-statistics 0.77). In the validation cohort, complete revascularization was achieved in 355 
(73%) patients, being futile in 142/355 (40%). FAR scale maintained a good predictive value 
(c-statistics 0.75, 95%CI 0.70-0.80). The higher the scale score, the higher the risk of futile re-
canalization (Figure 1). A FAR score ≥5 showed a sensitivity 58%, specificity 82%, PPV 68% 
and NPV 74% of FAR (Figure 2). Conclusion: The FAR scale can easily predict futile arteri-
al revascularization in patients with anterior territory occlusion treated with EVT. FAR scale 
might be useful to better select patients for EVT into clinical trials. 
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6 Acute stroke: clinical patterns and practice  
15:20 - 15:30 

Usefulness of the SPAN-100 index score to select patients for endovascular treatment in 
acute stroke. Validation study in the SONIIA registry cohort 
M. Millán1, N. Pérez de la Ossa2, C. Molina3,  P. Cardona4, X. Urra5,  J. Martí-Fábregas6, D. 
Cánovas7,  E. Giralt8, S. Abilleira9, L. Dorado10, E. López-Cancio11, M. Gomis12, M. Hernán-
dez-Pérez13, C. Castaño14, A. Dávalos15 
on behalf of the Catalan Stroke Code and Thrombolysis (Cat-SCT) Group 

Hospital Germans Trias i Pujol, Badalona, SPAIN1,Hospital Germans Trias i Pujol, Badalo-
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et del Llobregat, SPAIN4, Hospital Clínic, Barcelona, SPAIN5, Hospital de Sant Pau i la Santa 
Creu, Barcelona, SPAIN6, Hospital Parc Taulí, Sabadell, SPAIN7, Hospital del Mar, Barcelona, 
SPAIN8, Pla Director de la Malaltia Vascular Cerebral, Barcelona, 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, Hospital Germans Trias i Pujol, Badalona, SPAIN14, Hospital Germans Tri-
as i Pujol, Badalona, SPAIN15 

Background: The SPAN-100 scale identified that ischemic stroke patients scoring 100 or more 
did not benefit from IV tPA in the NINDS trial. This study aimed to evaluate its prognostic 
value in a large contemporary cohort of patients treated with endovascular treatment (EVT). 
Methods: Between January 2011 and August 2013, 642 consecutive ischemic stroke patients 
undergoing EVT were prospectively recorded in the SONIIA registry, a mandatory and exter-
nally audited register that monitors quality of reperfusion therapies in Catalonia. Patients were 
stratified according to SPAN-100 index (age plus baseline NIHSS ≥ or < 100). Complete revas-
cularization (modified TICI 2b-3), symptomatic intracranial haemorrhage (sICH), mortality and 
favourable functional outcome (modified Rankin Scale ≤ 2) at 3 months were recorded. Results: 
A total of 74 (11.5%) patients were SPAN-100-positive. SPAN-100- positive patients were 
more likely women (59% vs 43%), had history of hypertension (78% vs 61%), atrial fibrillation 
(43% vs 29%) and ischemic coronary disease (31% vs 13%) and had a cardioembolic stroke 
(65% vs 52%) compared to SPAN-100-negative patients. No differences were found regarding 
previous use of IV tPA, time from symptoms onset to groin puncture and to revascularization. 
Complete revascularization (73% vs 76%) and sICH (1.4% vs 4.2%) showed similar rates be-
tween groups, whereas SPAN-100-positive patients had a significantly lower proportion of 
favourable outcome (17.6% vs 53%) and a higher mortality (40.5% vs 15%). SPAN-100-posi-
tive patients showed a 6.1-fold increase in the adjusted odds of poor outcome at 3 months. The 
effect remained across all patient subgroups although its magnitude was lower if revascular-
ization was achieved within 4.5 hours from symptoms onset (p<0.035 for interaction) (Figure). 
Conclusions: The SPAN-100 index may identify patients with a low probability of favourable 
functional outcome after EVT, especially when treatment is given in long time windows. 
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15:40 - 15:50 

Asymptomatic hemorrhagic transformation after acute ischemic stroke: is it clinically in-
nocuous? 
D. Wang1, C. Lei2, B. Wu3,  M. Liu4, Y. Chen5

 
West China Hospital, Sichuan University, Chengdu, CHINA1,West China Hospital, Sichuan 
University, Chengdu, CHINA2, West China Hospital, Sichuan University, Chengdu, CHINA3, 
West China Hospital, Sichuan University, Chengdu, CHINA4, West China Hospital, Sichuan 
University, Chengdu, CHINA5

Background: Whether asymptomatic hemorrhagic transformation (HT) is clinically innocu-
ous, i.e. unassociated with clinically detectable neurological deterioration, remains an open 
question. We examined whether asymptomatic HT affects long-term poor outcome and risk of 
stroke recurrence. 
Methods: We consecutively and prospectively enrolled patients with acute ischemic stroke who 
were admitted to our hospital. Based on clinical and imaging data, patients were diagnosed as 
having asymptomatic HT or not, and the two groups were compared in terms of basic clinical 
characteristics, poor outcome, and stroke recurrence. Predictive factors for poor outcome and 
stroke recurrence at 1 year in patients were tested by logistic regression analysis. We construct-
ed Kaplan-Meier survival curves and compared groups with asymptomatic HT and no asymp-
tomatic HT by means of log rank tests for significant difference. 
Results and Conclusion: Of the 1764 patients enrolled, 143 (8.1%) presented with asymptom-
atic HT. These patients were more likely to be female, to have experienced atrial fibrillation, 
and to have higher NIHSS score on admission than were patients without asymptomatic HT. 
After adjusting for age, gender, and NIHSS score on admission, the proportion of patients with 
poor outcome was significantly higher among those with asymptomatic HT than among those 
without, both at 3 months and 1 year. Moreover, patients with asymptomatic HT showed a sig-
nificantly lower cumulative one-year survival rate than did those without asymptomatic HT 
(P=0.02). Both groups of patients showed similar rates of cumulative stroke recurrence at 1 
year (P = 0.54). Asymptomatic HT after acute ischemic stroke worsened long-term clinical out-
comes, although it did not affect risk of stroke recurrence. These findings suggest that asymp-
tomatic HT should not be considered clinically innocuous. 
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Recanalization after extracranial carotid occlusion in patients with acute ischemic stroke 
M.J.A. Luitse1, B.K. Velthuis2, M. Dauwan3,  J.W. Dankbaar4, G.J. Biessels5,  L.J. Kappelle6 
Dutch Acute Stroke Trial study group
 
University Medical Center Utrecht, Utrecht, THE NETHERLANDS1,University Medical 
Center Utrecht, Utrecht, THE NETHERLANDS2, University Medical Center Utrecht, Utrecht, 
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University Medical Center Utrecht, Utrecht, THE NETHERLANDS5, University Medical Cen-
ter Utrecht, Utrecht, THE NETHERLANDS6

Background
There is limited data on the frequency, time course, and mechanisms involved in recanalization 
of acute occlusion of the carotid artery that is diagnosed in the first hours after onset of cerebral 
ischemia. Remaining stenosis after recanalization of an acute symptomatic extracranial occlu-
sion of the internal carotid artery (ICA) might be an indication for carotid endarterectomy. The 
objective of our study was to evaluate the proportion of remaining high-grade stenosis on fol-
low-up imaging in patients with an acute symptomatic occlusion of the extracranial ICA. 
Methods
We included patients, participating in the Dutch Acute Stroke Trial, who had an acute symp-
tomatic occlusion of the extracranial common or internal carotid artery that was diagnosed with 
CT-angiography (CTA) within 9 hours after onset of the neurological symptoms and in whom 
follow-up imaging of the carotid artery within 7 days after the event was available. We calcu-
lated rates of recanalization within different treatment groups and determined the proportion of 
patients with a remaining high-grade stenosis on follow-up imaging. 
Results 
Of the 1021 patients included in DUST between May 2009 and May 2013, an acute symptom-
atic occlusion of the ICA was found in 126 patients (12.3%). Eighty-six (68.3%) of these pa-
tients fulfilled the inclusion criteria. Complete or partial recanalization occurred in 34 patients 
(39.5%). The recanalization rate was 46.8% for patients treated with intravenous rtPA, 72.7% 
for endovascular treatment, and 14.3% in patients without treatment. A high-grade ICA stenosis 
at follow-up imaging was observed in 14 patients (16.3%). 
Discussion 
Recanalization of an extracranial ICA occlusion in the early stage of cerebral ischemia is a 
common finding. A substantial proportion of cases will retain a high-grade stenosis. Hence, in 
patients with an acute symptomatic ICA occlusion follow-up carotid imaging is warranted as it 
may have implications for further treatment.
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1 Epidemiology of stroke  
14:30 - 14:40 

Risk of Major Cardiovascular Events in Patients with Down Syndrome 
C.G. Sobey1, C.P. Judkins2, V. Sundararajan3,  T.G. Phan4, G.R. Drummond5,  V.K. Srikanth6 
 
Monash University, Clayton, AUSTRALIA1,Monash University, Clayton, AUSTRALIA2, 
Monash Medical Centre, Clayton, AUSTRALIA3, Monash Medical Centre, Clayton, AUS-
TRALIA4, Monash University, Clayton, AUSTRALIA5, Monash University, Clayton, AUS-
TRALIA6

Objective: To determine the risk of major cardiovascular events (CVEs) in Down Syndrome 
(DS).  
Design: A population-level cohort study comparing the risk of incident CVEs between individ-
uals with and without DS. The sample was derived from hospitalizations within the Australian 
state of Victoria from 1993-2010 using ICD-9/ICD-10 for diagnostic coding. For each DS ad-
mission, an exact age-matched non-DS admission was randomly selected from all hospitaliza-
tions within a week of the relevant DS admission.  
Main Outcome Measures: The risk of incident cerebrovascular and coronary events in DS, ad-
justing for sex, vascular risk factors and dementia.  
Results: There were 4,081 DS (52.7% male) and 4,081 non-DS (49.4% male) individuals, 
mean age 18.5 years, SD (20.0). The DS group had a higher prevalence of congenital heart dis-
ease, cardiac arrhythmia, dementia, hypertension, diabetes and sleep apnea (all P<.0001), but 
were much less likely to have smoked (P<.0001). DS was associated with a 2-3 fold greater 
risk (all P<.01) of all cerebrovascular events and strokes (ischemic and hemorrhagic). Mean 
age at first recorded cerebrovascular event was 41.8 (SD 22.8) years in those with DS and 67.4 
(SD 9.4) years in those without DS. The association of DS with ischemic strokes was substan-
tially attenuated by adjusting for cardioembolic risk. DS was independently associated with a 
lower risk of coronary events and MI (P<.01). Mean age at first recorded coronary event was 
53.7 (SD 19.2) years in those with DS and 58.0 (SD 10.3) years in those without DS.  
Conclusions and Relevance: Hospitalized individuals with DS are at high risk of strokes, main-
ly expressed at younger age. Ischemic stroke risk in DS appears mostly driven by cardioem-
bolic risk, although Moyamoya disease may be a rare cause. The greater risk of hemorrhagic 
stroke remains unexplained. The lower risk of coronary events in DS may be partly explained 
by low smoking rates, but requires clarification. 
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Combining Hyperintense Parenchymal and Vessel Signs on FLAIR for Prediction of Hem-
orrhagic Transformation following Thrombolysis 
S. Ahn1, H.-J. Kim2, Y.-H. Kim3, J.-H. Lee4, S. U. Kwon5, J. S. Kim6, D.-W. Kang7 
 
Asan Medical Center, Seoul, SOUTH KOREA1,Asan Medical Center, Seoul, SOUTH KO-
REA2, Asan Medical Center, Seoul, SOUTH KOREA3, Asan Medical Center, Seoul, SOUTH 
KOREA4, Asan Medical Center, Seoul, SOUTH KOREA5, Asan Medical Center, Seoul, 
SOUTH KOREA6, Asan Medical Center, Seoul, SOUTH KOREA7

Background: Fluid-attenuated inversion recovery (FLAIR) hyperintensity may reflect delayed 
onset time and increased risk for hemorrhagic transformation (HT) after thrombolysis in acute 
ischemic stroke. In addition, hyperintense vessels (HVs) on FLAIR are known to reflect slow 
blood flow in leptomeningeal collaterals with controversial prognostic value. We hypothesized 
that hyperintense parenchymal and vessel signs on FLAIR might predict HT following throm-
bolysis in acute ischemic stroke. 
Methods: We retrospectively reviewed patients who was treated with thrombolysis within 6 h 
of onset and had diffusion-weighted imaging (DWI) and FLAIR prior to thrombolysis and gra-
dient echo imaging (GRE) 24 h after thrombolysis. FLAIR hyperintensity within the region of 
acute DWI lesion was rated qualitatively (dichotomized as visually obvious or subtle). HVs on 
FLAIR were defined as hyperintensities corresponding to the typical course of a blood vessel 
that was not considered the proximal, occluded main artery ipsilateral to the DWI lesion. HT 
was assessed on GRE according to ECASS II criteria. 
Results: A total 173 patients were included in this study. HT was noted in 62 (35.8%) patients. 
Multivariate analysis showed that FLAIR parenchymal hyperintensity (odds ratio [OR] 4.07; 
95% confidence interval [CI] 1.83–9.05) and HVs (OR 2.57; 95% CI 1.15–5.75) were inde-
pendently associated with HT. Combining hyperintense parenchymal and vessel signs (OR 
4.33; 95% CI 1.57–11.9) was also associated with HT. Predictive values for HT of combining 
parenchymal and vessel signs (specificity=86.5% and positive predictive value=90.1%) im-
proved compared with that of FLAIR parenchymal hyperintensity alone (specificity=72.1% and 
positive predictive value=54.4%). 
Conclusions: The results indicate that the combining hyperintense parenchymal and vessel 
signs on FLAIR might be better predictor than either alone for HT following thrombolysis in 
acute ischemic stroke.

14:30 - 16:00   Oral Session   Room Calliope
Epidemiology of stroke
Chairs: M. Giroud, France and A. Tsiskarize, Georgia
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Table. Population attributable risks of presumed etiological factors for any stroke (n/N=1020/6844). 

Stratum Prevalence HR (95% CI)* PAR (95% CI)*
per stratum

PAR (95% CI)*
combined

Hypertension prehypertension 29.9 % 1.34 (1.07-1.67) 0.06 (0.01-0.11)

} 0.37 (0.26-0.49)

stage I 25.0 % 1.72 (1.38-2.16) 0.13 (0.08-0.19)
stage II 14.0 % 2.01 (1.58-2.56) 0.11 (0.07-0.15)
treated controlled 5.5 % 1.95 (1.43-2.67) 0.03 (0.01-0.05)
treated uncontrolled 7.3 % 2.21 (1.69-2.90) 0.06 (0.04-0.09)

Smoking former light 18.2 % 1.12 (0.92-1.35) 0.02 (0.00-0.10)

} 0.16 (0.10-0.26)
former heavy 22.6 % 1.30 (1.07-1.58) 0.06 (0.03-0.11)

current light 9.9 % 1.58 (1.26-1.97) 0.04 (0.02-0.07)

current heavy 12.4 % 1.65 (1.32-2.06) 0.05 (0.02-0.08)

Diabetes mellitus present 10.3 % 1.43 (1.20-1.71) 0.04 (0.02-0.07)
Atrial fibrillation present 5.0 % 1.48 (1.15-1.89) 0.02 (0.01-0.05)
Total 0.50 (0.40-0.61)

* All analyses are adjusted for age, sex, hypertension, smoking, atrial fibrillation, and diabetes mellitus, if appropriate. All HRs are relative 
to those in whom the etiological factor is not present.

HR=hazard ratio, CI=confidence interval, PAR=population attributable risk.
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Impact of modifiable etiological factors on the burden of stroke: The Rotterdam Study 
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Stroke prevention requires effective treatment of its causes. Many causal risk factors for stroke 
have been identified, but the potential gain of effective intervention on these risk factors in 
terms of numbers of actually prevented strokes, remains unclear. Since multiple etiological 
factors commonly act together to cause a single stroke, special statistical techniques have to be 
applied to assess the impact of combinations of etiological factors. We assessed the impact of 
currently known potentially modifiable etiological factors on the occurrence of stroke. Meth-
ods: The study was based on 6844 participants of the population-based Rotterdam Study who 
were aged ≥ 55 years and free from stroke at baseline. Follow-up was from baseline (1990-
1993) until January 1, 2012. We computed population attributable risks (PARs) for individual 
risk factors, as well as for risk factors in combination, to estimate the proportion of strokes that 
can theoretically be prevented by the elimination of etiological factors from the population. Re-
sults: During 88,011 person-years of follow-up, 1020 strokes occurred. The age and sex adjust-
ed combined PAR of hypertension, smoking, diabetes mellitus and atrial fibrillation was 0.50 
(95% confidence interval (CI) 0.40-0.61) for any stroke (see Table). This PAR differed slightly 
between men (0.58, 95% CI 0.38-0.75), women (0.46, 95% CI 0.33-0.60) , ischemic stroke 
(0.48, 95% CI 0.35-0.61), and hemorrhagic stroke (0.55, 95% CI 0.28-0.79). The PAR could 
potentially increase to about 0.68 (95% CI 0.54-0.79) if various possible risk factors for stroke 
(coronary disease, obesity, silent myocardial infarction, C-reactive protein, fruit and vegetable 
intake, carotid intima-media thickness, and serum uric acid level) prove to be causal and modi-
fiable. Conclusion: Only about half of all strokes are attributable to currently known causal and 
potentially modifiable factors. 
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Table 1. Cardiac structure and the risk of stroke.
All stroke Ischemic stroke 

n/N Model I Model 

II

n/N Model I Model II

Left atrium diameter 218/4207 1.18 

(1.03; 

1.34)

1.18 

(1.02; 

1.36)

148/4207 1.13 

(0.96; 

1.32)

1.09 

(0.91; 

1.30)
Left ventricular 

end-systolic dimen-

sion*

206/4080 1.18 

(1.03; 

1.34)

1.16 

(1.01; 

1.33)

142/4080 1.14 

(0.97; 

1.34)

1.10 

(0.93; 

1.30)
Left ventricular 

end-diastolic dimen-

sion 

214/4165 1.11 

(0.96; 

1.27)

1.06 

(0.92; 

1.23)

147/4165 1.13 

(0.96; 

1.34)

1.06 

(0.89; 

1.27)
Left ventricular vol-

ume 

214/4165 1.10 

(0.96; 

1.27)

1.06 

(0.92; 

1.22)

147/4165 1.14 

(0.96; 

1.34)

1.07 

(0.90; 

1.27)
Interventricular sep-

tum thickness*

213/4148 1.20 

(1.05; 

1.37)

1.17 

(1.02; 

1.34)

147/4148 1.25 

(1.06; 

1.47)

1.20 

(1.01; 

1.41)
Left ventricular pos-

terior wall thickness*

213/4145 1.11 

(0.98; 

1.26)

1.08 

(0.95; 

1.24)

147/4145 1.12 

(0.95; 

1.31)

1.07 

(0.91; 

1.26)
Left ventricular 

mass*

213/4140 1.22 

(1.07; 

1.40)

1.18 

(1.02; 

1.36)

147/4140 1.26 

(1.07; 

1.48)

1.18 

(0.98; 

1.41)
Abbreviations: n, number of cases; N, number of persons at risk.
Values are hazard ratios with 95% confidence intervals per standard deviation increase. 
Model I: Adjusted for age, sex, and ultrasonography system.
Model II: Adjusted for age, sex, ultrasonography system, body mass index, systolic blood pres-
sure, diastolic blood pressure, blood pressure lowering medication, total cholesterol, high-den-
sity lipoprotein cholesterol, diabetes mellitus, atrial fibrillation, current smoking, past smoking, 
and heart rate.
* Natural log transformed because of skewed distribution.

3 Epidemiology of stroke  
14:50 - 15:00 

Cardiac function in clinically asymptomatic persons is associated with the risk of stroke: 
The Rotterdam Study 
M.L.P. Portegies1, M.J.G. Leening2, M.J. Bos3,  A. Hofman4, O.H. Franco5,  P.J. Koudstaal6, 
M.A. Ikram7 
 
Erasmus MC University Medical Center, Rotterdam, THE NETHERLANDS1,Erasmus 
MC University Medical Center, Rotterdam, THE NETHERLANDS2, Erasmus MC University 
Medical Center, Rotterdam, THE NETHERLANDS3, Erasmus MC University Medical Cen-
ter, Rotterdam, THE NETHERLANDS4, Erasmus MC University Medical Center, Rotterdam, 
THE NETHERLANDS5, Erasmus MC University Medical Center, Rotterdam, THE NETHER-
LANDS6, Erasmus MC University Medical Center, Rotterdam, THE NETHERLANDS7

Background: Clinical cardiac diseases, such as heart failure, atrial fibrillation, and myocardi-
al infarction are well known causes of ischemic stroke. Whether an impaired cardiac function 
without clinical cardiac disease also leads to stroke is largely unknown. In the population-based 
Rotterdam Study, we investigated whether cardiac structure and function are associated with 
risk of stroke.  
Methods: From 2002-2005, 4223 participants (mean age 71.6, 61.6% women) free of heart 
failure, coronary heart disease, or stroke underwent echocardiography. These persons were fol-
lowed-up for stroke until January 1st, 2012. Echocardiographic parameters were divided into 
three groups reflecting cardiac structure, systolic function, and diastolic function. We related 
cardiac structure and function with incident stroke using multivariate Cox proportional hazards 
models, adjusting for age, sex, type ultrasonography system, and additionally for demographic 
and cardiovascular risk factors.  
Results: During 27888 person-years of follow-up 219 strokes occurred. In the fully adjusted 
model we found associations of both structural and functional parameters and stroke. For cardi-
ac structure, we found strongest associations with stroke for larger left ventricular mass (hazard 
ratio (HR) 1.18; 95%-CI 1.02-1.36) and larger left atrium diameter (HR 1.18; 95%-CI 1.02-
1.36). For systolic function, we found a lower risk of stroke in participants with a higher frac-
tional shortening (HR 0.86; 95%-CI 0.75-0.99). For diastolic function, a higher E/A ratio was 
associated with a lower risk of stroke (HR 0.85; 95%-CI 0.73-0.99).  
Conclusions: In persons without overt cardiac disease, cardiac structure, systolic function, and 
diastolic function are associated with an increased risk of stroke. 
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15:00 - 15:10 

Natural course of stroke after chronic heart failure hospitalisation and its predictors: the 
Interdisciplinary Network for Heart Failure (INH) study 
P. Kraft1, S. Wiedmann2, G. Gelbrich3,  C. Angermann4, G. Ertl5,  C. Kleinschnitz6, P.U. Heus-
chmann7,  S. Störk8 
 
University of Würzburg, Würzburg, GERMANY1,University of Würzburg, Würzburg, 
GERMANY2, University of Würzburg, Würzburg, GERMANY3, University of Würzburg, 
Würzburg, GERMANY4, University of Würzburg, Würzburg, GERMANY5, University of 
Würzburg, Würzburg, GERMANY6, University of Würzburg, Würzburg, GERMANY7, Uni-
versity of Würzburg, Würzburg, GERMANY8

Background: Chronic heart failure (CHF) is considered as an independent risk factor for stroke. 
Data regarding frequency of stroke in patients with CHF are limited. We investigated incidence 
of stroke and its predictors in patients after hospitalization for decompensated CHF.  
Methods: Patients hospitalized for decompensated systolic CHF (ejection fraction [EF] 
</=40%) in the prospective multicentre Interdisciplinary Network for Heart Failure (INH) study 
were included in the analysis. The INH study investigated the impact of a telephone-based 
nurse led intervention on clinical outcome in patients with CHF. A detailed baseline assessment 
was performed and patients were followed regularly up to 18 months. A multivariable Cox re-
gression model was performed for identifying factors predicting stroke occurrence including 
sociodemographic characteristics (age, sex), cardiovascular risk factors (hypertension, diabe-
tes, atrial fibrillation [AF]), coronary heart disease (CHD) and severity of heart failure (NYHA 
class, EF). 
Results: Between 2004 and 2008, 1022 patients were included in the INH study. Overall, 44 
events occurred during 1303 person years of observation yielding an annual stroke rate of 33.8 
per 1000 person years. Independent predictors for an increased risk of stroke during 18 months 
of follow-up were age over 70 years (HR 2.56, 95% CI 1.29-5.08), ejection fraction < 25% (HR 
1.99, 95% CI 1.03-3.84), NYHA class I or II (HR 1.94, 95% CI 1.01-3.75), diabetes (HR 2.00, 
95% CI 1.08-3.71) and previous stroke (HR 2.73, 95% CI 1.41-5.29). No statistically signifi-
cant influence was found for sex, hypertension, AF and CHD.  
Conclusion: The annual stroke rate in our CHF cohort exceeded figures reported from previous 
studies. Higher patient age might in part contribute to that observation. Heart function as well 
as “classical” risk factors predicted stroke occurrence. 
 
 

Table 2. Cardiac function and the risk of stroke.
All stroke Ischemic stroke 

n/N Model 

I

Model 

II

n/N Model 

I

Model 

II
Systolic function
Fractional shorten-

ing, 

per SD

206/4079 0.88 

(0.77; 

1.01)

0.86 

(0.75; 

0.99)

142/4079 0.93 

(0.79; 

1.10)

0.92 

(0.78; 

1.09)

Diastolic function
Mitral valve inflow 

peak E, per SD

214/4167 1.02 

(0.90; 

1.16)

0.98 

(0.86; 

1.13)

146/4167 1.08 

(0.93; 

1.26)

1.03 

(0.87; 

1.21)
Mitral valve inflow 

peak A, per SD

207/4084 1.17 

(1.03; 

1.33)

1.18 

(1.03; 

1.35)

141/4084 1.19 

(1.01; 

1.39)

1.17 

(0.99; 

1.39)
Mitral valve inflow 

deceleration time*, 

per SD

203/4059 1.15 

(1.01; 

1.31)

1.15 

(1.00; 

1.31)

139/4059 1.16 

(0.98; 

1.36)

1.16 

(0.99; 

1.37)
E/A ratio, per SD 205/4064 0.89 

(0.77; 

1.03)

0.85 

(0.73; 

0.99)

141/4064 0.93 

(0.78; 

1.11)

0.90 

(0.75; 

1.08)
Abbreviations: n, number of cases; N, number of persons at risk; SD, standard deviation.
Values are hazard ratios with 95% confidence intervals. 
Model I: Adjusted for age, sex, and ultrasonography system.
Model II: Adjusted for age, sex, ultrasonography system, body mass index, systolic blood pres-
sure, diastolic blood pressure, blood pressure lowering medication with the indication hyperten-
sion, total cholesterol, high-density lipoprotein cholesterol, diabetes mellitus, atrial fibrillation, 
current smoking, past smoking, and heart rate.
* Natural log transformed because of skewed distribution.
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6 Epidemiology of stroke  
15:20 - 15:30 

Population impact of early recurrent stroke in patients who did not seek medical atten-
tion after a pior “warning” TIA or minor stroke 
F.J. Wolters1, M.F. Giles2, Z. Mehta3,  P.M. Rothwell4 
on behalf of the Oxford Vascular Study
 
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Ox-
ford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield Department of Clini-
cal Neurosciences, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield 
Department of Clinical Neurosciences, Oxford, UNITED KINGDOM3, Stroke Prevention Re-
search Unit, Nuffield Department of Clinical Neurosciences, Oxford, UNITED KINGDOM4

INTRODUCTION: Rapid instigation of preventive treatment after TIA and minor stroke is 
highly effective in reducing recurrent stroke. However, although impact at the population level 
requires that patients seek medical attention after the initial “warning” event, there are no pub-
lished data on the incidence of stroke preceded by a TIA or minor stroke for which the patient 
did not seek medical attention. METHODS: In a UK population-based study, we prospectively 
assessed all patients with TIA or ischaemic stroke who presented to medical attention between 
2004 and 2013 and identified all recurrent strokes during the 90 days after the presenting TIA 
or stroke. We also questioned all stroke patients about symptoms of TIA or minor stroke for 
which they did not seek medical attention during the 90 days prior to their presenting stroke. 
RESULTS: Amongst 1668 incident events, 664 (39.8%) were TIA and 1004 were stroke. 
Eighty-five (5.3%) patients had a recurrent stroke by 90-day follow-up (32 after TIA and 53 af-
ter stroke). In addition, 77 (7.7%) stroke patients reported symptoms of TIA or minor stroke for 
which they had not sought medical attention during the 90-days prior to their presenting stroke. 
Thus, there were 162 (85+77) 90-day recurrent strokes in the study population, but nearly half 
occurred after a TIA or minor stroke for which medical attention had not been sought. CON-
CLUSION:  About half of all early recurrent strokes occur in patients who did not seek medical 
attention after their initial “warning” TIA or minor stroke, highlighting the need for public edu-
cation about the significance of cerebrovascular symptoms.

5 Epidemiology of stroke  
15:10 - 15:20 

Time trends in incidence and mortality of intracerebral haemorrhage in the Netherlands 
W.M.T. Jolink1, C.J.M. Klijn2, L.J. Kappelle3, C.H. Vaartjes4

 
University Medical Center Utrecht, Utrecht, THE NETHERLANDS1,University Medical 
Center Utrecht, Utrecht, THE NETHERLANDS2, University Medical Center Utrecht, Utrecht, 
THE NETHERLANDS3, Julius Center for Health Sciences and Primary Care, University Medi-
cal Center Utrecht, Utrecht, THE NETHERLANDS4

Background: Knowledge about changes in incidence and outcome after intracerebral haem-
orrhage over time is scarce. We aimed to assess age and sex specific trends in ICH incidence, 
case-fatality and 1-year risk of death for hospitalized ICH patients in the Netherlands from 
1998 to 2010 and mortality rates from 1980 to 2010. Methods: We identified patients hospital-
ized for first ICH through linkage of the national hospital discharge register and the population 
register using ICD-9 code 431. Out-of-hospital deaths for ICH were identified in the national 
cause of death register using ICD-10 code I61. We calculated incidence, 30-day case-fatality, 
1-year mortality and overall mortality rate by age and sex. We identified trends over time us-
ing joinpoint regression analysis and Mann-Kendall tests. Results: Between 1998 and 2010 we 
identified 30.284 new ICH cases (49% men). Six percent were out-of-hospital deaths. ICH in-
cidence declined significantly between 1998-2010 in men and women <75 years, but remained 
stable in people ≥75 years and men aged 35-54 years (Table 1). A corresponding decrease was 
observed in 30-day case-fatality and 1-year mortality in both sexes and all age groups except 
for patients in the age group 75-94 years. ICH mortality declined between 1980-2010 in both 
men and women <75 years (Figure 1). Conclusion: Overall ICH incidence, case fatality and 
mortality rates declined significantly in both men and women <75 years, but remained stable in 
people ≥75 years. This can be explained by better prevention and treatment, of which the elder-
ly (≥75 years) do not seem to benefit. 
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15:40 - 15:50 

Trends and differences in survival among etiological subtypes of ischemic stroke: the 
South London Stroke Register 
Y. Wang1, A.G. Rudd2, C.D.A. Wolfe3

 
King’s College London, London, UNITED KINGDOM1,King’s College London, London, 
UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3

Background: 
Data from population-based studies on long-term survival in ischemic stroke subtypes are lack-
ing. We aim to identify trends and differences in survival among ischemic stroke subtypes and 
examine factors influencing survival. 
Methods:  
Long-term trends and differences in survival of first-ever ischemic stroke by etiological sub-
type (TOAST classification) were investigated with the South London Stroke Register (SLSR), 
a population-based register covering a multiethnic population of 357 308 inhabitants. Baseline 
data were collection of sociodemographic factors, etiological subtype, case mix, risk factors, 
and receipt of acute stroke care. Survival curves were estimated with Kaplan-Meier methods 
and survival analyses were undertaken using Cox Proportional-hazards models. 
Results:  
2090 patients with first-ever ischemic stroke were registered between 1st January 2000 and 
31st December 2011. Median survival was 45, 20 and 59 months for patients with large ar-
tery atherosclerosis (LAA, n=240), cardioembolism (CE, n=532) and small vessel occlusion 
(SVO, n=552), respectively. Survival improved significantly for all aetiological subtypes over 
the study period (p=0.002-0.02), especially in recent years (2009-2011). Patients with LAA 
and SVO had a reduced risk of all cause mortality compared with those with CE (Hazard Ra-
tio: 0.67(95% CI: 0.53-0.85) and 0.64(0.52-0.77), respectively) after adjustment for confound-
ers. Patients with LAA and CE benefited from stroke unit care in terms of long-term survival 
(HR: 0.57(0.32-0.99) and 0.59(0.46-0.77), respectively) while those with SVO did not (HR: 
1.08(0.75-1.55)). 
Conclusion: 
Survival has improved significantly for all aetiological subtypes over time. Patients with LAA 
and SVO subtype had better survival compared with those with CE. Stroke unit care seemed to 
be beneficial to patients with LAA and CE in terms of long-term survival but not to those with 
SVO. 
 
 

7 Epidemiology of stroke  
15:30 - 15:40 

INCIDENCE OF TRANSIENT ISCHEMIC ATTACKS IN THE L’AQUILA DISTRICT 
D. Degan1, C. Tiseo2, R. Ornello3,  P. Ripa4, S. Ricci5,  S. Sacco6, A. Carolei7

 
University of L’Aquila, LAquila, ITALY1-7

Background. To date, information about the incidence of transient ischemic attack (TIA) is 
scarce. As TIA is a strong predictor of subsequent stroke, it is important to obtain updated data. 
Methods. We registered all cases of TIA occurring in residents of the L’Aquila district during 
the year 2011. Cases were identified by active monitoring of all the available sources including 
hospital admissions within the district and in nearby hospitals and general practitioners referral. 
TIA was defined as a transient episode of neurological dysfunction caused by focal brain, spinal 
cord, or retinal ischemia, without acute infarction. Results. 279 patients improperly diagnosed 
as TIA at hospital discharge or non-residents within the district were excluded; 89 patients with 
a pertinent TIA diagnosis (ICD-9-CM code 435) were included; 78 were hospitalized. Mean 
age±SD was 75.0±12.6 years (73.4±12.4 years in men and 76.5±12.7 in women; P=0.258). As 
showed in Figure, TIA was more frequent is subjects over 45 years of age and a rare event in 
subjects under 45. The crude annual incidence rate of TIA was 29.8/100.000 (95% Confidence 
Interval [CI] 24.0-36.7); 29.6/100.000 (95% C.I. 21.4-39.9) in men and 30.1/100.000 (95% 
C.I. 22.0-40.1) in women. The corresponding rate standardized to the 2011 Italian population 
was 27.6/100.000 (CI 22.1-34.1); 27.6/100.000 (95% C.I. 20.0-37.4) in men and 27.5/100.000 
(95% C.I. 20.1-36.9) in women.The more frequent risk factors in TIA patients were arterial hy-
pertension (76.4%), hypercholesterolemia (30.3%), diabetes mellitus (25.8%), atrial fibrillation 
(13.5%), smoking (10.1%), coronary heart disease (7.9%), and alcohol abuse (5.6%). The medi-
an ABCD₂ score was 5 (interquartile range 5-6). Conclusions. According to the recently updat-
ed diagnostic criteria TIA incidence rate in the district of L’Aquila was similar to that found in 
other Western populations.Accurate data are useful to organize services for TIA patients and to 
promote the adoption of appropriate diagnostic and therapeutic protocols. 
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1 Small vessel stroke and white matter disease A 
14:30 - 14:40 

Efficacy of i.v.-Thrombolysis in Lacunar Stroke – Results from the Austrian Stroke Unit 
Registry 
C. Eggers1, C. Bocksrucker2, L. Seyfang3

 
Neurology Dept, Krankenhaus Barmherzige Brüder, Linz, AUSTRIA1,Neurology Dept, 
Krankenhaus Barmherzige Brüder, Linz, AUSTRIA2, Gesundheit Österreich GmbH/BIQG, Vi-
enna, Austria, Vienna, AUSTRIA3

 

Background: i.v.-thrombolysis with rtPA is well established in acute ischemic stroke. Little is 
known, however, about its relative efficacy in different stroke subtypes.  
Methods: We performed a retrospective analyis of 97,248 patients from the Austrian Stroke 
Unit Registry. Patients were classified as lacunar (LacS) or non-lacunar ischemic stroke (non-
LacS) by use of the clinical syndrome and ancillary diagnostic findings. LacS required the ab-
sence of atrial fibrillation. As outcome parameters the modified Rankin scale (mRS) at 3-month 
follow-up and the short term improvement during the stay on the stroke unit (measured by the 
difference of the NIHSS points at admission and at discharge) were taken. Patients were as-
signed to four groups according to being or not being thrombolysed and to having LacS or non-
LacS. To control for confounding factors, we matched the patients according to variables that 
had been identified to impact outcome parameters and for variables of general interest. These 
were sex, age, NIHSS at admission, mRS before stroke, hypertension, diabetes and hypercho-
lesterolemia.  
Results: matching resulted in four groups of 680 cases each (overall 2,720). In LacS median 
short term improvement was 4 (IQR 2-6) NIHSS points in the thrombolysed but only 2 (IQR 
1-4) in the non-thrombolysed patients (p<0.001). In the nonLacS groups median improvement 
was 4 (IQR 2-5) in the thrombolysed but only 2 (IQR 0-4) in the non-thrombolysed patients 
(p<0.001). At 3-month follow-up, thrombolysis was significantly associated with a better func-
tional outcome in both LacS (p=0.047) and nonLacS-patients (p<0.001). MRI increases the ac-
curacy of stroke subtyping. Taking the availability of MRI as a requirement for study inclusion 
did not change the results.   
Conclusion: In this large, nationwide stroke registry, both patients with lacunar and non-lacu-
nar stroke benefitted from i.v.-thrombolysis. The degree of improvement was similar in both 
groups. 
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15:50 - 16:00 

Time trends in incidence of ischemic stroke 1977-2010.
The Tromsø Study.
 
A.M. Vangen-Loenne1, T. Wilsgaard2, S.H. Johnsen3,  M. Carlsson4, E.B. Mathiesen5

 
Department of Clinical Medicine, University of Tromsoe, Norway, Tromsoe, NOR-
WAY1,Department of Community Medicine, University of Tromsoe, Norway, Tromsoe, NOR-
WAY2, Department of Neurology, University Hospital of North Norway, Norway, Tromsoe, 3, 
Department of Clinical Medicine, University of Tromsoe, Norway, Tromsoe, NORWAY4, De-
partment of Clinical Medicine, University of Tromsoe, Norway, Tromsoe, NORWAY5

Background 
The last decade several studies have shown a decline in ischemic stroke incidence in industrial-
ized countries. Knowledge about time trends for stroke incidence in Norway is sparse. We stud-
ied the incidence of first-ever ischemic stroke from 1977 to 2010 in a Norwegian municipality.  
Methods 
We included 36 575 participants of the population-based Tromsø Study who were enrolled be-
tween 1974 and 2008 and followed with registration of first-ever ischemic strokes until Dec. 
31, 2010. Crude and age-standardized incidence rates stratified on age and gender were calcu-
lated, and age-adjusted time trends in incidence rates were estimated by fractional polynomial 
and Poisson regression. Incidence rate ratios were calculated for the age groups 30-49, 50-64, 
65-74 and 75 years and above. Incidence rates were age-standardized to the European standard 
population.  
Results 
There were 1214 ischemic strokes within a total follow up time of 611 176 person years. Inci-
dence rates significantly decreased among women aged 50-64 and women and men aged 65-74 
years, with corresponding incidence rate ratios (IRR) of 0.49 (95 % confidence intervals (CI) 
0.27-0,91), 0.58 (95% CI 0.33-1.00) and 0.60 (95% CI 0.41-0.89). There was a significant in-
crease in incidence rate in women aged 30-49  (IRR 2.66, 95% CI  1.04-6.83) and in men aged 
50-64 years (IRR 1.75, 95% CI 1.07-2.86).There was no significant change in incidence in men 
aged 30-49 or in men and women aged 75 years and above.  
Conclusion 
There was a significant decline in incidence of first-ever ischemic stroke in women aged 50-
74 years and in women and men aged 65-74 years. In women aged 30-49 and men aged 50-64 
years, a significant increase in incidence rates was observed. 
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3 Small vessel stroke and white matter disease A 
14:50 - 15:00 

The association between perivascular spaces and progression of white matter hyperinten-
sities in first ever lacunar stroke patients. 
C.M.J. Loos1, P. Klarenbeek2, J. Staals3,  R.J. van Oostenbrugge4

 
Department of Neurology, Maastricht University Medical Center., Maastricht, THE 
NETHERLANDS1,Department of Neurology, Maastricht University Medical Center., Maas-
tricht, THE NETHERLANDS2, Department of Neurology, Maastricht University Medical 
Center., Maastricht, THE NETHERLANDS3, Department of Neurology, Maastricht University 
Medical Center., Maastricht, THE NETHERLANDS4

Background – Perivascular spaces (PVS) are associated with severity of MRI markers of cere-
bral small vessel disease (cSVD), including white matter hyperintensities (WMH). PVS might 
be an early MRI marker of brain damage related to cSVD. However, it is unknown whether 
PVS are associated with progression of WMH over time. The aim of our study was to deter-
mine the association between the degree of PVS at baseline and progression of WMH over 
2-year follow-up. 
Methods – In 135 first-ever lacunar stroke patients, we obtained a brain MRI at presentation 
and 2 years later. We assessed WMH and distinguished PVS at basal ganglia and at centrum se-
miovale. We graded PVS using a semi-quantitative three-category severity scale (non-to-mild, 
moderate and extensive) and graded WMH according to Fazekas’ scale. The progression of 
WMH after 2 years was assessed using a visual WMH change  scale. We determined the asso-
ciation between PVS categories and presence or absence of progression of WMH by binary lo-
gistic regression analysis. 
Results – After adjusting for age, sex and baseline mean arterial blood pressure, extensive PVS 
at basal ganglia were associated with progression of WMH after 2 years (OR 4.12; 95% CI 
1.27-13.35; p<0.05). However, this association lost significance after additional adjustment for 
presence of extensive WMH at baseline. No relation was found between PVS at centrum se-
miovale and progression of WMH after 2 years.    
Conclusion – Our study shows that extensive PVS at basal ganglia are associated with pro-
gression of WMH after 2 year follow-up. These results suggest that the severity of PVS could 
be considered as an early MRI marker of cSVD and a possible marker of WMH progression, 
although the presence of WMH still seems to be the most important determinant of further pro-
gression . 
 
 

2 Small vessel stroke and white matter disease A 
14:40 - 14:50 

Abnormal left ventricular geometry in lacunar stroke: Spectrum, prevalence and progno-
sis in the SPS3 Trial 
R.A. Harrison1, T.S. Field2, L.A. Pearce3,  N. Chan-Smyth4, S. De5,  G. Gubitz6, S.J. Phillips7,  
R.G. Hart8, O.R. Benavente9 
The SPS3 Trial 
 
University of British Columbia, Vancouver, CANADA1,University of British Columbia, Van-
couver, CANADA2, Biostatistics Consultant, Minot, USA3, University of British Columbia, 
Vancouver, CANADA4, University of British Columbia, Vancouver, CANADA5, Dalhousie 
University, Halifax, CANADA6, Dalhousie University, Halifax, CANADA7, McMaster Univer-
sity, Hamilton, CANADA8, University of British Columbia, Vancouver, CANADA9

Background 
Echocardiography is routinely used to ascertain stroke mechanism. However, the significance 
of abnormal left ventricular geometry (LVG) in lacunar stroke is poorly defined. We evaluated 
the association of LVG with baseline characteristics, radiologic features, and clinical outcomes 
in patients with symptomatic lacunar infarcts. 
Methods 
Data is from the Secondary Prevention of Small Subcortical Strokes (SPS3) trial. Patients 
were randomized to a systolic blood pressure target (130-149 mmHg vs. <130 mmHg) and an-
tiplatelet (AP) regimen (aspirin vs. aspirin+clopidogrel). Using the Devereaux formula, LVG 
on transthoracic echocardiography (TTE) was classified as normal (N), concentric remodeling 
(CR), concentric hypertrophy (CH), or eccentric hypertrophy (EH). Independent characteristics 
were identified with bi- and multi-nomial multivariable (MV) logistic regression models. 
Results 
1961 subjects (mean (sd) age 63(11); 64% male) were followed a mean of 3.5(1.9) years. N 
LVG was present in 23%, CH 31%, CR 39%, and EH 7%. Abnormal LVG was independently 
associated with sex, diabetes, history and severity of hypertension, race-ethnicity and decreased 
renal function. Subjects with CH vs. N LVG were more likely to have previous subcortical in-
farcts (MV OR 1.9, 95% CI 1.5-2.5) and white matter hyperintensities (MV OR mod 1.8, CI 
1.3-2.5 and severe 1.9, 1.3-2.7 vs. none-mild). LVG was an independent predictor of stroke re-
currence (HR for CR vs. N LVG 1.7, 95% CI 1.1-2.7); there was no association between LVG 
and all-cause mortality. The relationship between LVG and myocardial infarction, composite 
vascular events, and vascular death will be presented.   
Conclusions 
LVG consistent with chronic hypertensive changes is common in lacunar stroke and is associat-
ed with distinct risk factors and correlates with neuroradiological manifestations of small vessel 
disease. TTE yields valuable information with regards to severity of small vessel disease and 
prognosis. 
 
 



Nice, France  2014

135

Table 1. Multivariable logistic regression analysis of factors relevant to high degree of BG-
EPVS.

Moderate– severe Basal ganglia EPVS

OR (95%CI) P
Age (/10 years) 2.62(1.74-3.95) <0.001
Sex, male 1.31 (0.84-2.05) 0.232
Hypertension 1.82 (1.18-2.82) 0.007
Diabetes mellitus 0.78 (0.42-1.47) 0.445
Ischemic heart disease 1.92 (0.68-5.41) 0.217
Severe WMH 2.30 (1.41- 3.75) 0.001
Severe PVH 1.68 (0.78-3.61) 0.182
Lacunae 4.33 (2.25-8.35) <0.001
Brain atrophy 0.98 (0.93-1.03) 0.417
Strictly Lobar group 1.45 (0.60-3.50) 0.411
Deep / Infratentorial 
group 2.34 (1.20-4.55) 0.013
 
Table 2. Multivariable logistic regression analysis of factors relevant to high degree of CSO-
EPVS.

Frequent – severe Centrum semiova-
le EPVS

OR (95%CI) P
Age (/10 years) 1.59 (1.17-2.15) 0.003

Sex, male 1.21 (0.87-1.68) 0.260

Hypertension 1.53 (1.12-2.09) 0.008

Diabetes mellitus 1.25 (0.80-1.97) 0.325

Ischemic heart disease 1.84 (0.80-4.23) 0.149

Severe WMH 1.20 (0.79-1.81) 0.397

Severe PVH 1.13 (0.56-2.29) 0.739

Lacunae 1.64 (0.92-2.93) 0.097

Brain atrophy 0.96 (0.93-1.00) 0.072

Strictly Lobar group 2.03 (1.03-4.02) 0.042

Deep / Infratentorial 
group

1.20 (0.67-2.14) 0.548

4 Small vessel stroke and white matter disease A 
15:00 - 15:10 

Topography of enlarged perivascular spaces and cerebral microbleeds in adults without 
neurological disorder: the population-based Kashima Scan Study 
Y. Yakushiji1, A. Charidimou2, D.J. Werring3,  T. Noguchi4, M. Nishihara5,  Y. Nanri6, M. Eri-
guchi7,  J. Nakajima8, H. Hara9

 
Saga University Faculty of Medicine, Saga, JAPAN1,UCL Institute of Neurology and The 
National Hospital for Neurology and Neurosurgery, London, UNITED KINGDOM2, UCL Insti-
tute of Neurology and The National Hospital for Neurology and Neurosurgery, London, UNIT-
ED KINGDOM3, Saga University Faculty of Medicine, Saga, JAPAN4, Saga University Faculty 
of Medicine, Saga, JAPAN5, Saga University Faculty of Medicine, Saga, JAPAN6, Saga Uni-
versity Faculty of Medicine, Saga, JAPAN7, Yuai-Kai Oda Hospital, Kashima, JAPAN8, Saga 
University Faculty of Medicine, Saga, JAPAN9

Background: Enlarged perivascular spaces (EPVS) is an emerging neuroimaging biomarker of 
cerebral small vessel disease (SVD). In adults without neurological disorder, we investigated 
whether the topography of EPVS is associated with specific markers of underlying SVD (i.e. 
hypertensive arteriopathy and cerebral amyloid angiopathy (CAA)), including the anatomical 
distribution of cerebral microbleeds (CMBs). Methods: Subjects ≥55 years old were recruited 
from an ongoing Japanese population-based cohort study. EPVS were rated in the basal gan-
glia (BG-EPVS) and centrum semiovale (CSO-EPVS) on axial T2-weighted MRI using an 
established validated visual rating scale (graded 0-4). BG-EPVS degree was classified as low 
(score <2) or high (score ≥2). CSO-EPVS degree was classified as low (score <3) or high (score 
≥3). The anatomical distribution of CMBs was classified as strictly lobar or deep/infratento-
rial CMBs. Independent risk factors for high degree of BG-EPVS and CSO-EPVS were stud-
ied. Results: Nine hundred and seventy-two subjects were included (mean age 63.2±5.5, 46% 
male). High degree of BG-EPVS (n=129, 13%) and CSO-EPVS (n=240, 25%) was associated 
with older age, male sex, ischemic heart disease, hypertension, lacunes, severe white matter and 
periventricular hyperintensities, presence and distributional pattern of CMBs. High CSO-EPVS 
degree was also associated with diabetes mellitus. In multivariable logistic regression analy-
sis, deep/infratentorial CMBs were significantly associated with high degree of BG-EPVS (OR 
2.34, 95%CI: 1.20-4.55, p=0.013). By contrast, strictly lobar CMBs were significantly associ-
ated with high degree of CSO-EPVS (OR 2.03, 95%CI: 1.03-4.02, p=0.042). Conclusions: Our 
results suggest that, similar to CMBs, the topography of EPVS in neurologically healthy adults 
might be indicative of the underlying SVD presence, including hypertensive arteriopathy and 
CAA. EPVS distribution might be useful for the early detection and classification of SVD. 
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6 Small vessel stroke and white matter disease A 
15:20 - 15:30 

The contribution of variants in collagen IV genes to common cerebrovascular phenotypes 
K. Rannikmaae1, G. Davies2, P. Thomson3,  W. Devan4, S. Bevan5,  M. Traylor6, G.J. Falcone7,  
C. Anderson8, N. Rost9, D. Woo10, H. Markus11, S. Seshadri12, J. Rosand13, T. Van Agtmael14, 
C.L.M. Sudlow15 
On behalf of the METASTROKE Consortium, CHARGE Consortium, and ISGC.
 
Division of Clinical Neurosciences, University of Edinburgh, Edinburgh, UNITED KING-
DOM1,Centre for Cognitive Ageing and Cognitive Epidemiology, Department of Psychology, 
University of Edinburgh, Edinburgh, UNITED KINGDOM2, Institute for Genetics and Molec-
ular Medicine, University of Edinburgh, Edinburgh, UNITED KINGDOM3, Center for Human 
Genetic Research, Massachusetts General Hospital, Boston, USA4, Clinical Neurosciences, 
University of Cambridge, Cambridge, UNITED KINGDOM5, Stroke and Dementia Research 
Centre, St. George’s University of London, London, UNITED KINGDOM6, Center for Human 
Genetic Research, Massachusetts General Hospital, Boston, USA7, Center for Human Genet-
ic Research, Massachusetts General Hospital, Boston, USA8, Center for Human Genetic Re-
search, Massachusetts General Hospital, Boston, USA9, 
Department of Neurology and Rehabilitation Medicine, University of Cincinnati, Cincinnati, 
USA10, Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM11, 
Boston University Medical School, Boston, USA12, Center for Human Genetic Research, Mas-
sachusetts General Hospital, Boston, USA13, Institute of Cardiovascular and Medical Sciences, 
University of Glasgow, Glasgow, UNITED KINGDOM14, Division of Clinical Neuroscienc-
es and Institute for Genetics and Molecular Medicine, University of Edinburgh, Edinburgh, 
UNITED KINGDOM15 

Background: Cerebrovascular disease involves a complex interplay of genetic and environmen-
tal factors, but knowledge of the underlying genes and molecular mechanisms is limited. There 
is evidence that variation in genes causing Mendelian disorders may be important for the de-
velopment of common disease with a similar phenotype. Recently, mutations in the collagen 
genes COL4A1 and COL4A2 have been shown to cause rare familial forms of cerebral small 
vessel disease (SVD). We aimed to establish whether common variants in COL4A1/COL4A2 
are also genetic risk factors for a range of common cerebrovascular phenotypes, especially SVD.  
Methods: We collected existing genotype data for the COL4A1/COL4A2 genomic region from 
cohorts of European origin covering the following phenotypes: ischaemic stroke and subtypes 
(12 389 cases; 62 004 controls); intracerebral haemorrhage (ICH) and subtypes (1545 cas-
es; 1485 controls); white matter hyperintensities (WMH) (12 094 individuals with brain MRI 
data). We conducted a series of meta-analyses to determine association of these phenotypes 
with 1070 directly genotyped or imputed common single nucleotide polymorphisms (SNPs) 
in COL4A1/COL4A2, using the Nyholt method to set a significance threshold of p<0.000086.  
Results: 3 SNPs in COL4A2 were significantly associated with a deep ICH phenotype (Table 1). 
This association was consistent across individual cohorts included in the meta-analysis. There were 
no statistically significant associations with other phenotypes, but these SNPs also showed a con-
sistent direction of effect in lacunar ischaemic stroke and WMHs, both SVD phenotypes (Figure 1).   
Conclusion: We found preliminary evidence for a significant association between com-
mon SNPs in COL4A2 and deep ICH. Other SVD phenotypes showed consistent direc-
tions of effect for these SNPs. These results suggest an association between common varia-
tion in the COL4A2 gene and SVD, but they will need to be replicated in other cohorts. 

5 Small vessel stroke and white matter disease A 
15:10 - 15:20 

Basal ganglia perivascular spaces are associated with reduced von Willebrand Factor in 
patients with mild stroke – evidence of cerebral endothelial dysfunction. 
X. Wang1, F.M. Chappell2, F.N. Doubal3,  M.C.V. Hernandez4, J.M. Wardlaw5 
 
Brain Research Imaging Centre, Division of Neuroimaging Sciences, Centre for Clinical 
Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM1,Brain Re-
search Imaging Centre, Division of Neuroimaging Sciences, Centre for Clinical Brain Sciences, 
University of Edinburgh, Edinburgh, UNITED KINGDOM2, Brain Research Imaging Centre, 
Division of Neuroimaging Sciences, Centre for Clinical Brain Sciences, University of Edin-
burgh, Edinburgh, UNITED KINGDOM3, Brain Research Imaging Centre, Division of Neu-
roimaging Sciences, Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, 
UNITED KINGDOM4, Brain Research Imaging Centre, Division of Neuroimaging Sciences, 
Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM5

Background 
Perivascular spaces (PVS) are associated with cerebral small vessel disease (SVD). Recent 
studies suggest that associations of PVS with inflammation and blood brain barrier permeabili-
ty. We assessed risk factors for PVS and associations with peripheral blood markers of endothe-
lial function, inflammation, and haemostasis in patients with mild stroke.  
Methods
In prospectively recruited patients with recent mild ischemic stroke, we investigated the influ-
ence of age, sex, hypertension, diabetes and smoking on the severity of PVS in the basal gan-
glia (BG PVS) seen on T2-weighted magnetic resonance imaging. We assessed whether plasma 
markers of endothelial function (von-Willebrand factor, vWF; intracellular adhesion molecule 
1), inflammation (interleukin-6, tumor necrosis factor alpha, C-reactive protein) and thrombosis 
(fibrinogen, prothrombin fragments 1+2, thrombin-antithrombin complex, tPA and D dimer) 
were associated with BG PVS count or volume. We used a validated semi-automated method to 
measure BG PVS count and volume. We tested uni- and multivariable associations. 
Results  
In 100 patients (median age 67 years, range 37 to 92), age and hypertension were strongly asso-
ciated with BG PVS count (r=0.117, p=0.003; r=2.225, p=0.013). On univariable linear regres-
sion, the blood thrombosis markers thrombin-antithrombin complex and prothrombin fragments 
1 and 2 were significantly associated with BG PVS count. After adjusting for age, sex, hyper-
tension, smoking and diabetes, reduced vWF was associated with increased BG PVS count (r=-
0.025, p=0.032). 
Conclusion 
The association of increased BG PVS count with reduced vWF is novel and consistent with 
dysfunctional cerebral endothelium. As vWF has recently been shown to promote cerebral en-
dothelial flexibility, lack of vWF could explain why an increase in BG PVS occurs in cerebral 
small vessel disease. Quantitative PVS measurement may increase sensitivity to detect cerebral 
endothelial dysfunction. 
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7 Small vessel stroke and white matter disease A 
15:30 - 15:40 

Delayed tissue perfusion is associated with white matter hyperintensities 
J. van Dalen1, H.J.M.M. Mutsaerts2, L.S.M. Eurelings3, M.D. Steenwijk4, H. Vrenken5,  A.J. 
Nederveen6, E. Richard7

 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4, Academic Medical 
Centre, Amsterdam, THE NETHERLANDS5, Academic Medical Centre, Amsterdam, THE 
NETHERLANDS6, Academic Medical Centre, Amsterdam, THE NETHERLANDS7 

Background: White matter hyper intensities of presumed vascular origin (WMH) are a common 
finding in brain MRI of healthy elderly and associated with an increased risk of stroke. Al-
though pathologically they resemble damage by low grade ischemia, their relation with cerebral 
blood flow (CBF) measurements has been inconsistent in small in vivo studies. Time needed for 
blood to reach the tissue (transit time) may be altered in patients with WMH and can influence 
CBF measurement. We assessed CBF and transit time in relation to WMH volume in a relative-
ly large sample. 
Methods: CBF was measured by brain MRI in 185 elderly (aged 72-80) with systolic hyper-
tension (>140 mmHg), participating in the Prevention of Dementia by Intensive Vascular care 
(PreDIVA) trial, using pseudo continuous crushed and non-crushed arterial spin labelling 
(ASL). Transit time (TT) was calculated from these measurements and corrected for brain vol-
ume. WMH volume was measured using automated segmentation. Univariate linear regression 
was performed with WMH load as dependent and grey (GM) and white matter (WM) CBF, 
transit time, age and atrophy as predictors. Significant correlations were assessed in multivari-
ate analysis, adjusting for cardiovascular risk factors.  
Results: No significant association between GM or WM CBF and WMH load was found. TT 
was significantly associated with WMH load (p<=0,007) and remained so when corrected for 
age, atrophy, and cardiovascular risk factors (st. beta 0,217, p=0,018).  
Conclusion: Increased WMH load was independently associated with increased transit time in 
community dwelling elderly with hypertension, while CBF measurements were not. Transit 
time may be a stronger correlate of WMH than CBF. These findings may affect the interpreta-
tion of CBF measurement in these patients. 
 
 

 
Table 1. Three SNPs in COL4A2 significantly associated with the deep ICH phenotype

SNP Gene Alleles*

Fun-
cti-
onal 
an-

nota-
tion

P-value MAF r2

rs9521732 COL4A2 A/C Intro-
nic 0.0000652 A=0.413

rs9521733 = 0.896
rs9515199 = 1

rs9521733 COL4A2 C/T Intro-
nic 0.0000339 C=0.404

rs9515199 = 0.896
rs9521732 = 0.896

rs9515199 COL4A2 C/T Intro-
nic 0.0000599 C=0.414

rs9521733 = 0.896
rs9521732 = 1

*Effect allele is marked in bold.
MAF: minor allele frequency 
r2: linkage disequilibrium representing the non-random association of alleles at two loci
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9 Small vessel stroke and white matter disease A 
15:50 - 16:00 

”Clopidogrel resistance” after minor ischemic stroke or TIA is associated to cerebral 
small vessel disease 
A.K. Lundstroem1, A C Laska2, M von Arbin3,  H Wallén4

 
Karolinska Institute, Dept of Clinical Sciences, Danderyd Hospital, Stockholm, SWE-
DEN1,Karolinska Institute, Dept of Clinical Sciences, Danderyd Hospital, Stockholm, SWE-
DEN2, Karolinska Institute, Dept of Clinical Sciences, Danderyd Hospital, Stockholm, 
SWEDEN3, Karolinska Institute, Dept of Clinical Sciences, Danderyd Hospital, Stockholm, 
SWEDEN4

Background: High on-treatment platelet reactivity during clopidogrel treatment, often called 
“clopidogrel resistance” (CR) is well-known in cardiology and estimated to increase the risk 
of new vascular events by a factor 3-4. We studied the prevalence of CR in patients after mi-
nor ischemic stroke or TIA depending on degree of cerebral small vessel disease (cSVD) and 
degree of carotid artery atheromatosis (CA) respectively. Further, impaired glucose tolerance 
(IGT) and insulin resistance (IR) were evaluated. 
Methods: 73 patients were recruited and evaluated at a follow-up visit median 36 days after 
symptoms. Platelet reactivity was measured by whole blood impedance aggregometry (Multi-
plateTM). The degree of cSVD was estimated by grading of white matter changes on CT brain 
scans according to Fazekas scale. Carotid atheromatosis (CA) was evaluated by ultrasound. Pa-
tients completed an oral glucose tolerance test and IR was calculated according to HOMA.  
Results: 23 patients had moderate/extensive cSVD. These patients displayed higher prevalence 
of CR than patients with absent/mild cSVD, 39% versus 14 %, OR 3.95 [1.24-12.6], p=0.019. 
There was a tendency towards higher prevalence of IGT/diabetes mellitus type 2 (IGT/DM2) 
for cSVD, 70% versus 48%, OR 2.5 p=0.08. 36 patients displayed carotid atheromatosis (CA). 
Patients with CA had the same prevalence of CR and IGT/DM2 as those without atheromatosis. 
A subgroup analysis showed low prevalence of CR for patients with no vessel changes or iso-
lated CA (14%) while it was high in the presence of cSVD with or without CA (36-38%), figure 
1.  
Conclusion: “Clopidogrel resistance” was seen in 22% of patients with minor stroke or TIA, 
and was associated to cSVD but not to CA. Platelet activation due to endothelial dysfunction or 
high shear flow in cSVD may contribute to the result, as may higher prevalence of IGT/DM2. 
Platelet hyperreactivity may be a factor in cSVD. 
 

 

8 Small vessel stroke and white matter disease A 
15:40 - 15:50 

EFFECT OF RECOMBINANT HUMAN ERYTHROPOIETIN ON THE LEVEL OF 
CIRCULATING ENDOTHELIAL PROGENITOR CELLS AND C-KIT+ ADULT VAS-
CULAR ENDOTHELIAL STEM CELLS IN PATIENTS WITH ACUTE LACUNAR 
STROKE 
L. Anatskaia1, N. Goncharova2, G. Khulup3
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nologies, Minsk, BELARUS2, The Republic Research & Production Center for Transfusiology 
and Medical Biotechnologies, Minsk, BELARUS3

Background: Significant reduction of circulating endothelial progenitor cells (EPCs) in acute la-
cunar stroke (LS) resulting from cerebral small vessel disease (CSVD), requires pharmacologi-
cal induction of endogenous angiogenesis to prevent post-stroke dementia and parkinsonism.  
Purpose: to determine  effect of recombinant human erythropoietin (REPO) on level of circu-
lating EPCs and CD117+(c-kit+) adult vascular endothelial stem cells (VESCs) in patients with 
acute LS resulting from CSVD. 
Methods: The level of circulating EPCs (expression markers: CD34+, CD133+, FLT1+, KDR+, 
vWF+, CD31+, CD144+, CD146+ and CD36+) and CD117+(&#1089;-Kit+) were examined 
using flow cytometry at 48 hours and after 7 days of treatment in control group of patients with 
LS receiving  standard therapy without REPO (n =22, a mean age of 62,2±15,4 years), and in 
main group of patients with LS treated with human REPO (n=20, a mean age of 61±12,3 years) 
4,000 IU twice at 48 h and 72 h after acute LS subcutaneously, once in 20 healthy volunteers.  
Results: Significant increase of CD117+ cells level in main group of patients after 7 days of 
treatment (from 0,66±0,02%  to 2,75±0,34%, p<0,001) and by only 22.7% in control group 
were reviled. The increase in the proportion of EPCs with the phenotype of CD34+CD31+, 
p<0,05, after 7 days of REPO treatment may indicate an increase in the degree of EPCs mat-
uration involved in endothelial repair. According to MIF value after REPO treatment KDR+ 
expression level was significantly increased (p<0,001) and the proportion of FLT1+ and  KDR+ 
expression was in favor of KDR+ (p<0,05). After standard therapy FLT1+ and KDR+ expres-
sion levels were significantly decreased (p<0,001), but the ratio of their values becomes equal. 
Conclusion: The results of our study indicate the selective potential of human REPO on self-re-
newal c-kit+ VESCs and maturation of EPCs, which is crucial in endothelial reparation and 
blood-brain barrier integrity restoration in acute LS resulting from CSVD.
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Outcome metrics: do we need new scores ?
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Predicting the risk of coronary artery disease in stroke patients: is it feasible ? 
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Stroke guidelines

Stroke guidelines
Chairs:  J. L. Mas, France and T. Steiner, Germany

Introduction  
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ESO guidelines
Sinus venous thrombosis 
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Temperature management in acute ischaemic stroke
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Prehospital management
J. de Keyser, Belgium

Japanese-European guidelines cooperation
Ischaemic stroke
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Intracerebral haemorrhage
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2 Intracerebral/subarachnoid haemorrhage and venous diseases B 
16:40 - 16:50 

Prognostic significance of perihaematomal edema in acute intracerebral haemorrhage: 
INTERACT2 results 
J. Yang1, H. Arima2, G. Wu3,  E. Heeley4, C. Delcourt5,  J. Zhou6, G. Chen7,  L. Song8, X. 
Wang9, S. Zhang10, S. Yu11, X. Chen12, M. W. Parsons13, J. Chalmers14, C. S. Anderson15 
INTERACT2 investigators 
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Sydney and Royal Prince Alfred Hospital, Sydney, AUSTRALIA9, 
Department of Neurology, West China Hospital, Sichuan University, Chengdu, CHINA10, De-
partment of Neurology, Korea University College of Medicine, Seoul, SOUTH KOREA11, The 
George Institute for Global Health, University of Sydney and Royal Prince Alfred Hospital, 
Sydney, AUSTRALIA12, Department of Neurology, John Hunter Hospital and the Hunter Med-
ical Research Institute, University of Newcastle, Newcastle, AUSTRALIA13, The George Insti-
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TRALIA14, The George Institute for Global Health, University of Sydney and Royal Prince 
Alfred Hospital, Sydney, AUSTRALIA15 

Background:  There is uncertainty over whether perihaematomal cerebral oedema (PCeO) has 
independent prognostic significance in acute intracerebral haemorrhage (ICH).  We aimed to 
determine the association of PCeO with clinical outcome in a representative subset of partici-
pants of the INTERACT2 study. 
Methods:  Analyses are from the CT substudy (n=964) of INTERACT2 – an international, 
prospective, open, blinded endpoint, randomised controlled trial of patients with ICH (<6 hr) 
and elevated systolic blood pressure (SBP) randomly assigned to intensive (target SBP <140 
mmHg) or guideline-based (SBP <180 mmHg) BP management.  Baseline and repeat 24-hr CT 
were performed using standardised techniques, with digital images analysed centrally for mea-
surement of absolute growth in haematoma and PCeO volumes.  Primary outcome was death or 
dependency (mRS &#8805;3) at 90 days.   
Results:  A total of 830 (86%) patients had 2 CTs suitable for analyses.  Lobar ICH, baseline 
haematoma volume, 24-hr haematoma growth, prior use of antihypertensive agents, and time 
from ICH onset to baseline CT, were independently associated with 24-hr PCeO growth.  Ab-
solute growth in PCeO volume was significantly associated with poor outcome (adjusted OR 
1.39, 95%CI 1.05-1.84 per 5 mL increase in PCeO; p=0.02) at 90 days after adjustment for oth-
er prognostic factors of age, sex, country, prior ICH, prior antithrombotic use, time from ICH 
to baseline CT, admission SBP, admission glucose, high (&#8805;14) NIHSS score, lobar ICH, 
intraventricular extension, baseline haematoma volume, 24-hr haematoma growth, and ran-
domised treatment.  
Conclusion:  Growth in PCeO is an independent prognostic determinant of outcome in ICH. 
 
 

1 Intracerebral/subarachnoid haemorrhage and venous diseases B 
16:30 - 16:40 

Failure to correct hyperoxia is associated with higher case-fatality in ventilated patients 
with intra-cerebral hemorrhage 
F. Rincon1, M. Vibbert2, J. Urtecho3,  M.K. Athar4, W. McBride5,  J. Jallo6, R. Bell7 
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Purpose. To test the hypothesis that failure to correct hyperoxia was associated with higher 
in-hospital case-fatality in ventilated patients with intracerebral hemorrhage (ICH) admitted to 
the Intensive Care Unit (ICU). Materials. ICH patients with at least two arterial-blood-gases 
(ABG) within 24hrs of admission to the ICU at 77 United States hospitals between 2003-2008. 
Patients were divided into three exposure groups: hyperoxia (PaO2 ≥300mmHg), hypoxia 
(PaO2<60mmHg or PaO2/FiO2 ratio ≤300), and normoxia, not defined as hyperoxia or hy-
poxia. The primary outcome was in-hospital case-fatality. Results. Mean age 63years(SD 15), 
47%(653/1404) female, and median GCS 5(IQR 3-8). At least two ABGs were accomplished 
in 780 patients, of whom 46%(352/780) were normoxic, 45%(352/780) were hypoxic, and 
9%(67/780) were hyperoxic. Of initially admitted hyperoxic patients, 15%(21/138) remained 
hyperoxic and had a case-fatality of 82%(18/21) as compared to 49%(67/138) who became nor-
moxic and had a case-fatality of 46%(32/67)(crude OR,6.6;95%CI,1.8-25,χ2=9.4,p=0.002). In 
a multivariable analysis controlling for other predictors of poor outcome and hospital specific 
characteristics, and a propensity-score, failure to correct hyperoxia was associated with higher 
case-fatality (adjusted OR,2.5;95%CI,1.1-6.1,p=0.04). Conclusion. In ventilated ICH patients, 
failure to normalize hyperoxia was associated with higher case-fatality. These data underscore 
the need for studies of controlled re-oxygenation in these patients. 
 
 

16:30 - 18:00   Oral Session   Room Rhodes
Intracerebral/subarachnoid haemorrhage and venous diseases B
Chairs: J. Fiebach, Germany and J. Harbison, Ireland



Nice, France  2014

141

4 Intracerebral/subarachnoid haemorrhage and venous diseases B 
17:00 - 17:10 

Magnitude of blood pressure lowering and clinical outcomes in acute intracerebral haem-
orrhage: the INTERACT2 study 
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rology, Peking University First Hospital, BEIJING, CHINA5, Centre for Epidemiological Stud-
ies and Clinical Trials,Shanghai Institute of Hypertension, Ruijin Hospital, Shanghai Jiaotong 
University School of Med, SHANGHAI, AUSTRALIA6, epartment of Neurology, APHP 
- Hôpital Lariboisière and DHU NeuroVasc Paris - Sorbonne, Univ Paris Diderot - Sorbonne 
Paris Cité, PARIS, FRANCE7, Department of Cardiovascular Sciences and NIHR Biomedical 
Research Unit in Cardiovascular Disease, University of Leicester, Leicester, UNITED KING-
DOM8, The George Institute for Global Health, Sydney, AUSTRALIA9, 
The George Institute for Global Health, Sydney, AUSTRALIA10, The George Institute for 
Global Health, Sydney, AUSTRALIA11

Background and Purpose:The INTERACT2 study indicates that early intensive blood pressure 
(BP) lowering is safe and improves functional outcomes in intracerebral haemorrhage (ICH). 
We wished to determine whether larger BP reductions are associated with better outcomes. 
Methods:INTERACT2 was an international, open, blinded endpoint, randomised controlled tri-
al. Eligible patients with spontaneous ICH within 6hrs of onset and elevated systolic BP (SBP, 
150-220 mmHg) were allocated to receive intensive (target SBP<140 mmHg within 1hr using 
intravenous agents) or guideline-recommended (SBP<180 mmHg) BP lowering treatment. BP 
reduction was defined as baseline SBP minus average of achieved SBP levels during 3 time 
periods post-randomisation (15-60 mins, 1-24 hrs, and 2-7days). Poor outcome was death or 
major disability (mRS 3-6) at 90 days. Results: Larger SBP reductions between 15 and 60 mins 
were associated with lower risks of poor outcome: compared to patients with minimal SBP 
reduction (<10 mmHg), odds ratios were 0.77 (95%CI 0.61-0.97) for patients with moderate 
(10-20 mmHg) and 0.63 (95%CI 0.51-0.79) for those with large (≥20mmHg) SBP reduction (P 
trend<0.01). Similar associations were observed for SBP reductions in 1-24 hrs (P trend<0.01) 
and 2-7 days (P trend0.01). There were no significant differences in associations between SBP 
reduction and outcome between patients with baseline SBP levels of ≥180 mmHg and <180 
mmHg (all P>0.30 for homogeneity). Conclusion:Optimal protection against death or major 
disability after ICH was observed in patients who achieved the greatest SBP reductions, of up 
to 30 mmHg, in the first hour and maintained consistently over 7 days. 
 
 

3 Intracerebral/subarachnoid haemorrhage and venous diseases B 
16:50 - 17:00 

White blood cell count and clinical outcomes after intracerebral hemorrhage: the INTER-
ACT2 trial 
S. Yu1, H. Arima2, E. Heeley3,  C. Delcourt4, M. Krause5,  B. Peng6, J. Yang7,  G. Wu8, X. Chen9, 
J. Chalmers10, C.S, Anderson11for the INTERACT2 Investigators
 
Department of Neurology Korea University College of Medicine, Seoul, SOUTH KO-
REA1,The George Institute for Global Health, Royal Prince Alfred Hospital and University of 
Sydney, Sydney, AUSTRALIA2, The George Institute for Global Health, Royal Prince Alfred 
Hospital and University of Sydney, Sydney, AUSTRALIA3, The George Institute for Global 
Health, Royal Prince Alfred Hospital and University of Sydney, Sydney, AUSTRALIA4, De-
partment of Neurology, Royal North Shore Hospital and University of Sydney, St. Leonards, 
AUSTRALIA5, Peking Union Medical College Hospital, Beijing, CHINA6, Department of 
Neurology, Nanjing Hospital affiliated to Nanjing Medical University, Nanjing, CHINA7, De-
partment of Neurology, Hebei Yutian Hospital, Hebei, CHINA8, The George Institute for Global 
Health, Royal Prince Alfred Hospital and University of Sydney, Sydney, AUSTRALIA9, 
The George Institute for Global Health, Royal Prince Alfred Hospital and University of Sydney, 
Sydney, AUSTRALIA10, The George Institute for Global Health, Royal Prince Alfred Hospital 
and University of Sydney, Sydney, AUSTRALIA11

Background: Controversy exists of the prognostic significance of peripheral white blood cell 
(WBC) count on outcome in acute intracerebral haemorrhage (ICH). We investigated the asso-
ciation of baseline WBC on clinical outcomes among participants of the INTERACT2 study. 
Methods: INTERACT2 was an international, prospective, open, blinded endpoint, randomised 
controlled trials of patients (N=2839) with ICH (<6 hr) and elevated systolic BP (SBP) random-
ly assigned to intensive (target SBP <140 mmHg) or guideline-based (SBP <180 mmHg) BP 
management. Blood samples were collected on admission and WBC count was measured at lo-
cal laboratories. Primary outcome was death or major disability (mRS >3) at 90 days. Results: 
There were 2630 (93%) patients with data on outcome and baseline WCC, classified into quar-
tile group WBC counts (≤6.22, 6.24–7.89, 7.90-10.17 and ≥10.20 x109/L, respectively). Risks 
of poor outcome increased progressively with higher WBC count (P=0.004 for trend). Howev-
er, after adjustment for clinical and imaging variables including age, elevated NIHSS scores, 
and baseline haematoma volume, the association between WBC count and outcome was no lon-
ger significant (P=0.556 for trend). Conclusions: WBC count appears to reflect a stress reaction 
and is not independently associated with outcome in acute ICH. 
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6 Intracerebral/subarachnoid haemorrhage and venous diseases B 
17:20 - 17:30 

Cortical superficial siderosis in patients with cognitive impairment

A useful marker for CAA? 
F.A. Wollenweber1, M. Dichgans2, J. Linn3,  C Opherk4

 
Institute for stroke and dementia research, Ludwig-Maximilians-University, Munich, 
Germany, Munich, GERMANY1,Institute for stroke and dementia research, Ludwig-Maxi-
milians-University, Munich, Germany, Munich, GERMANY2, Department of Neuroradiology, 
Ludwig-Maximilians-University, Munich, Germany, Munich, GERMANY3, Institute for stroke 
and dementia research, Ludwig-Maximilians-University, Munich, Germany, Munich, GERMA-
NY4

Background: Cortical superficial siderosis (cSS) is an MRI marker of cerebral amyloid angiop-
athy (CAA) and can be its sole imaging sign. cSS has further been identified as a risk marker 
for future intracranial hemorrhage. Although uncommon in the general population cSS may be 
much more prevalent in high risk populations for amyloid pathology. We aimed to determine 
the frequency of cSS in patients with cognitive impairment presenting to a memory clinic. 
Methods: We prospectively evaluated consecutive patients presenting to our memory clinic be-
tween 04/2011 and 04/2013. All subjects received neuropsychological testing. 212 patients with 
documented cognitive impairment further underwent a standardized 3T-MR-imaging protocol 
with T2*-weighted gradient-echo sequences for detection of cSS.  
Results: 13 of 212 patients (6.1%) displayed cSS. In 7 of them (54%) cSS was the only im-
aging sign of CAA. Patients with cSS did not differ from patients without cSS with regard to 
medical history, age or cardiovascular risk profile. Subjects with cSS performed worse in the 
mini-mental state examination (p=0.001), showed more white matter hyperintensities (p=0.005) 
and more often had microbleeds (p=0.001) compared to those without cSS. 
Conclusions: cSS is common in patients with cognitive impairment. It is associated with mi-
crobleeds, white matter hyperintensities and lower cognitive scores. But importantly it also can 
be the only imaging sign for CAA and therefore may identifiy patients with a high  high risk for 
future intracranial bleedings. 
 

 

5 Intracerebral/subarachnoid haemorrhage and venous diseases B 
17:10 - 17:20 

Usefulness of various systolic BP variability parameters in predicting outcome in acute in-
tercerebral haemorrhage: analysis of the INTERACT2 study 
L. S. Manning1, Y. Hirakawa2, X. Wang3,  J. Chalmers4, T. G. Robinson5,  P. Rothwell6, H. Ari-
ma7,  C. Anderson8On behalf of the INTERACT2 Investigators
 
Department of Cardiovascular Sciences and NIHR Biomedical Research Unit in Cardio-
vascular Disease, University of Leicester, Leicester, UNITED KINGDOM1,The George 
Institute for Global Health, University of Sydney and Royal Prince Alfred Hospital, Sydney, 
AUSTRALIA2, The George Institute for Global Health, University of Sydney and Royal Prince 
Alfred Hospital,, Sydney, AUSTRALIA3, The George Institute for Global Health, University of 
Sydney and Royal Prince Alfred Hospital,, Sydney,, AUSTRALIA4, Department of Cardiovas-
cular Sciences and NIHR Biomedical Research Unit in Cardiovascular Disease, University of 
Leicester, Leicester, UNITED KINGDOM5, Stroke Prevention Research Unit, University De-
partment of Clinical Neurology, John Radcliffe Hospital,, Oxford, UNITED KINGDOM6, The 
George Institute for Global Health, University of Sydney and Royal Prince Alfred Hospital,, 
Sydney, UNITED KINGDOM7, The George Institute for Global Health, University of Sydney 
and Royal Prince Alfred Hospital, Sydney, AUSTRALIA8

Background:  High blood pressure (BP) predicts poor outcome in intracerebral haemorrhage 
(ICH) but the role of BP variability (BPV) is unclear.  We examined the significance of BPV in 
INTERACT2. 
Methods:  INTERACT2 was a randomised controlled trial of early intensive vs conservative BP 
lowering in 2,839 hypertensive acute ICH patients.  BPV was based on standardised readings: 
5 in day 1 (hyperacute) and 12 in days 2-7 (acute) phases.  Associations of BPV on poor out-
comes (death or dependency; mRS >3) were estimated in logistic regression models.  The key 
index of standard deviation (SD) for systolic BP (SD-SBP) was categorised into quintiles with 
odds ratios (OR) and 95% confidence intervals (CI) estimated using the lowest 5th as reference.  
Tests were undertaken to discriminate the predictive ability of the BP variability parameters.  
Results:  We studied 2645 (93.2%) and 2347 (82.7%) of INTERACT2 participants in the hyper-
acute and acute phases of ICH, respectively.  SD-SBP showed a significant linear association 
with outcome in the hyperacute (highest 5th adjusted OR 1.41, 95%CI 1.05-1.9; trend p=0.02) 
and acute (OR 1.57, 95%CI 1.14-2.17; trend p=0.012) phases.  The strongest BPV parameters 
that predicted outcome were max. SBP (hyperacute phase) and SD-SBP (acute phase).  Diastol-
ic BPV and mean arterial pressure (MAP) had weak associations with outcome.   
Conclusion:  Systolic BPV is an independent predictor of outcome in ICH.  Mean and max. 
SBP are the most meaningful BPV parameters to use in practice; diastolic BP and MAP param-
eters had limited prognostic significance.  The potential benefits of early BP lowering treatment 
to a target (140 mmHg) SBP may be enhanced by smooth and sustained control, with avoidance 
of peaks in SBP. 
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7 Intracerebral/subarachnoid haemorrhage and venous diseases B 
17:30 - 17:40 

Cortical superficial siderosis and intracerebral haemorrhage risk in patients with sporad-
ic cerebral amyloid angiopathy 
A. Charidimou1, A. Peeters2, H. R. Jäger3,  Z. Fox4, Y. Vandermeeren5,  P. Laloux6, J-C. Baron7,  
D.J. Werring8

 
Stroke Research Group, UCL Institute of Neurology and The National Hospital for Neu-
rology and Neurosurgery, Queen Square, London, UNITED KINGDOM1,Department of 
Neurology, Cliniques Universitaires UCL Saint Luc, Avenue Hippocrate, Brussels, BELGIUM2, 
Lysholm Department of Neuroradiology, UCL Institute of Neurology and National Hospital for 
Neurology and Neurosurgery, London, UNITED KINGDOM3, Biomedical Research Centre, 
UCL and the Education Unit, UCL Institute of Neurology, Queen Square, London, UNITED 
KINGDOM4, Department of Neurology, CHU Mont-Godinne, Université Catholique de Lou-
vain, Avenue Dr G. Therasse, Yvoir, Brussels, BELGIUM5, Department of Neurology, CHU 
Mont-Godinne, Université Catholique de Louvain, Avenue Dr G. Therasse, Yvoir, Brussels, 
BELGIUM6, Department of Clinical Neurosciences, University of Cambridge, Addenbrooke’s 
Hospital, Cambridge, UNITED KINGDOM7, Stroke Research Group, UCL Institute of Neu-
rology and The National Hospital for Neurology and Neurosurgery, Queen Square, London, 
UNITED KINGDOM8

Background: Cerebral amyloid angiopathy (CAA) is a highly prevalent age-related disease 
caused by amyloid–β deposition in small cortical and leptomeningeal vessels. CAA is a major 
cause of lobar intracerebral haemorrhage (ICH), particularly in older patients. Several markers 
of increased lobar ICH risk have been described in CAA. However, little is known about corti-
cal superficial siderosis (cSS), a recently identified but common neuroimaging marker of CAA, 
and the risk of subsequent ICH. We investigated whether cSS on MRI, especially if disseminat-
ed (involving more than 3 sulci), increases the risk of future symptomatic lobar ICH in CAA. 
Methods: European multicentre cohort study of 118 CAA patients according to the Boston cri-
teria. We obtained baseline clinical, MRI and follow-up data on symptomatic lobar ICH. Using 
Kaplan-Meier and Cox regression analyses, we investigated cSS and ICH risk, adjusting for 
known confounders. Results: During a median follow-up time of 24 months (interquartile range 
9–44 months), 23/118 (19.5%; 95%CI: 12.8-27.8) patients experienced symptomatic lobar ICH. 
Any cSS, and disseminated cSS were predictors of time until first/recurrent ICH (log-rank test: 
p=0.0045 and p=0.0009 respectively). ICH risk at 4 years was 25% (95%CI: 7.6-28.3%) for pa-
tients without siderosis; 28.9% (95%CI: 7.7-76.7%) for patients with focal siderosis; and 74% 
(95%CI: 44.1-95.7) for patients with disseminated cSS (log-rank test: p=0.0031). Any cSS and 
disseminated cSS were independently associated with increased lobar ICH risk, after adjusting 
for ≥2 microbleeds and age in Cox regression models (HR: 2.53; 95%CI: 1.05-6.15; p=0.040 
and HR: 3.16; 95%CI: 1.35-7.43; p=0.008, respectively). Conclusions: cSS, particularly if dis-
seminated, is associated with an increased risk of symptomatic lobar ICH in CAA. cSS may 
help stratify future bleeding risk in CAA, with implications for prognosis and treatment. 
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8 Intracerebral/subarachnoid haemorrhage and venous diseases B 
17:40 - 17:50 

Meta-Analysis of Genome-Wide Association Studies Identifies 1q22 as a Novel Suscepti-
bility Locus for Intracerebral Hemorrhage
 
G. J. Falcone1, D. Woo2, W. M. Brown3,  D. L. Tirschwell4, M. Selim5,  D. L. Brown6, S. L. Sil-
liman7,  B. B. Worrall8, J. F. Meschia9, J. Montaner10, A. Lindgren11, A. Slowik12, C. D. Lange-
feld13, J. Rosand14 
On behalf of the International Stroke Genetics Consortium
 
Massachusetts General Hospital / Harvard Medical School, Boston, USA1,University of 
Cincinnati College of Medicine, Cincinnati, USA2, Wake Forest University, Winston-Salem, 
USA3, University of Washington, Seattle, USA4, Beth Israel Deaconess Medical Center, Bos-
ton, USA5, University of Michigan Health System, Ann Arbor, USA6, University of Florida 
College of Medicine, Jacksonville, USA7, University of Virginia Health System, Charlottes-
ville, USA8, Mayo Clinic - Jacksonville, Jacksonville, USA9, Universitat Autonoma de Barce-
lona, Barcelona, SPAIN10, Lund University, Lund, SWEDEN11, Jagiellonian University Medical 
College, Krakow, POLAND12, Wake Forest University, Winston-Salem, USA13, Massachusetts 
General Hospital / Harvard Medical School, Boston, USA14 

Background: Intracerebral hemorrhage (ICH) is the stroke subtype with the worst prognosis 
and has no established acute treatment. ICH is classified as lobar and non-lobar based on the lo-
cation of the hematoma. These locations signal different underlying vascular pathologies. Heri-
tability estimates indicate a substantial genetic contribution to risk of ICH in both locations. We 
report the first genome wide association study (GWAS) of this condition.  
Methods: We meta-analyzed data from 6 studies that enrolled subjects from European ancestry. 
Cases were classified as lobar or non-lobar based on brain CT. ICH-free controls were sampled 
from ambulatory clinics or random digit dialing. Genotype data were obtained with Illumina 
610 and Affymetrix 6.0. Standard quality controls filters, principal component analysis to ac-
count for population structure, and imputation to 1000 genomes were implemented. Association 
testing was carried out separately for all, lobar and non-lobar ICH using logistic regression. 
Replication of signals with p<1x10E-6 was pursued in an independent multi-ethnic sample uti-
lizing both direct and genome-wide genotyping.  
Results: The discovery phase included 1545 cases (664 lobar and 881 non-lobar) and 1481 con-
trols and identified 2 susceptibility loci: for lobar ICH, an intergenic region on 12q21.1 (top 
SNP rs11179580,  OR=1.56, p=7.0x10E-8; Fig. 1); and for non-lobar ICH, a genomic region 
on 1q22 that encompasses the PMF1 and SLC25A44 genes (top SNP rs2984613, OR=1.44, 
p=1.6x10E-8; Fig 2). No significant results were identified for all ICH. The replication included 
1681 cases (484 lobar and 1194 non-lobar ICH) and 2261 controls and corroborated the asso-
ciation for 1q22 (p=6.5x10E-4; meta-analysis p=2.2x10E-10) but not for 12q21.1 (p=0.55; me-
ta-analysis p=2.6x10E-5).  
Conclusions: One new susceptibility locus for non-lobar ICH was identified. These results 
demonstrate biological heterogeneity across ICH subtypes and highlight the importance of as-
certaining ICH cases accordingly.
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1 Etiology of stroke and risk factors B 
16:30 - 16:40 

Syphilis and cerebrovascular disease in the 21st century 
F. Sousa1, S. Varanda2, J. Amorim3,  M. Ribeiro4, F. Mota-Garcia5,  J. Ramalho Fontes6, J. Pin-
ho7,  C. Ferreira8

 
Neurology Department, Hospital de Braga, Braga, PORTUGAL1,Neurology Department, 
Hospital de Braga, Braga, PORTUGAL2, Neuroradiology Department, Hospital de Braga, Bra-
ga, PORTUGAL3, Neuroradiology Department, Hospital de Braga, Braga, PORTUGAL4, Clin-
ical Pathology Department, Hospital de Braga, Braga, PORTUGAL5, Neurology Department, 
Hospital de Braga, Braga, PORTUGAL6, Neurology Department, Hospital de Braga, Braga, 
PORTUGAL7, Neurology Department, Hospital de Braga, Braga, PORTUGAL8

BACKGROUND: Prevalence of neurological complications of syphilis infections decreased 
significantly after discovery and generalized use of penicillin. However, in the last decades, an 
increasing annual incidence of syphilis was reported in many developed countries. Systematic 
analysis of syphilis serologies in patients with cerebrovascular diseases (CVD) is debatable. 
Our goal was to characterize syphilis and neurosyphilis prevalence in a hospital-based popula-
tion of patients with CVD. 
METHODS: Review of all consecutive blood and/or CSF VDRL results (B-VDRL, CSF-
VDRL) performed in our Hospital between December 2001 and August 2013. All adult patients 
whose justification for VDRL testing was ischemic stroke (IS), TIA, spontaneous intracranial 
hemorrhage or cervical artery dissection (CAD) were included. Review of clinical and imagi-
ological records of patients with CVD and reactive CSF-VDRL. 
RESULTS: 49369 blood or CSF samples were tested for VDRL, corresponding to 34475 in-
dividuals. 2164 were adult patients with CVD (91.5% with IS or TIA), median age 64 years, 
55.8% male. B-VDRL was reactive in 20 patients (0.9%), and 2 additional patients had a false 
positive result. 7/20 patients had reactive CSF-VDRL, of which 5 presented with acute IS, 1 
with vascular dementia and 1 with CAD. Only 1 patient did not have any classical vascular risk 
factors, and none had HIV infection. CSF had mild pleocytosis in 2 patients and high protein 
content in 1 patient. Of the 6 patients who underwent cerebral angiography study, 3 had find-
ings compatible with vasculitis, 1 had internal carotid artery dissection, 1 had a focal MCA ste-
nosis and in 1 patient was normal. 
CONCLUSION: Syphilis is rare in CVD patients. It is necessary to test B-VDRL in 111 pa-
tients to diagnose systemic syphilis (cost per diagnosis 225,56€) and 333 patients to diagnose 
cerebrovascular syphilis (cost per diagnosis 676,67€). This findings support the recommenda-
tion of systematic evaluation of B-VDRL in CVD patients. 
 
 

9 Intracerebral/subarachnoid haemorrhage and venous diseases B 
17:50 - 18:00 

A Scoring Scale for Intracerebral Hemorrhage Outcome Combining ICH Score and Spot 
Sign: Analysis From the PREDICT Cohort 
H. Schneider1, T. Huynh2, A. Demchuk3,  D. Dowlatshahi4, R.I. Aviv5,  I. Dzialowski6 
on behalf of the PREDICT/Sunnybrook ICH CTA study group. H.Schneider and T.Huynh con-
tributing equally.
 
Universitätsklinikum Dresden, Dept. of Neurology, Dresden, GERMANY1,University of 
Toronto, Dept. of Diagnostic Radiology, Toronto, CANADA2, University of Calgary, Dept. of 
Clinical Neurosciences, Calgary, CANADA3, University of Ottawa, Dept. of Medicine-Neurol-
ogy, and Ottawa Hospital Research Institute, Ottawa, CANADA4, University of Toronto, Dept. 
of Medical Imaging (Neuroradiology), Sunnybrook Health Sciences Centre, Toronto, CANA-
DA5, Elblandkliniken Meissen, Dept. of Neurology, Meissen, GERMANY6

Background: 
The intracerebral hemorhage (ICH) score is the most commonly used grading scale for strati-
fying functional outcome in patients with acute ICH. The score was developed using retrospec-
tively analysed 30-day mortality data and was subsequently validated in several independent 
cohorts for both mortality and functional outcome. The CT angiography (CTA) Spot Sign is 
attributed to an intrahematoma extravasation of contrast agent on CTA source images and is a 
potent predictor of haematoma growth and functional outcome in ICH patients. We sought to 
determine if a combination of the ICH Score and Spot Sign may improve outcome prediction. 
Methods: 
Prospectively collected data from 241 patients from the PREDICT study, an observational mul-
ticenter ICH study, were analyzed. Functional outcome at 3 month was dichotomized using the 
modified Rankin Scale (mRS, 0-2 vs. 3-6). Performance of (I)  ICH score, (II) a scoring scale 
combining ICH Score and Spot Sign presence, and (III) a scoring scale combining ICH Score 
and Spot Sign number was tested using multivariable logistic regression and receiver operating 
characteristic analysis.   
Results: 
Multivariable analysis demonstrated that Spot Sign presence (OR 3.0; 95%CI 2.0 – 4.6) and 
ICH score (OR 3.0; 95%CI 1.4 – 7.0) were independently predictive of outcome with similar 
odds ratios.  The Spot Sign was thus integrated in a combined Spot Sign ICH Score. Prediction 
of outcome was significantly improved using the Spot Sign ICH score compared to the ICH 
score alone [ICH Score AUC = 0.748 (95%CI 0.688–0.809), Spot Sign ICH Score AUC=0.775 
(95%CI 0.716-0.833), p=0.043].  Outcome prediction was similar between presence of the Spot 
Sign and Spot Sign number. 
Conclusions: 
In the PREDICT cohort, adding the CTA-based Spot Sign to the established ICH Score im-
proved functional outcome prediction. Further evaluation of the Spot Sign ICH Score in inde-
pendent ICH cohorts is needed.

16:30 - 18:00   Oral Session   Room Clio/Thalia
Etiology of stroke and risk factors B
Chairs: F. Horgan, Ireland and B. Ovbiagele, USA
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3 Etiology of stroke and risk factors B 
16:50 -17:00 

B-type natriuretic peptides and cardioembolic stroke: a large individual participants’ 
data metaanalysis shows clinical validity 
T. García-Berrocoso1, A. Antolín2, D. Giralt3,  V. Llombart4, A. Bustamante5,  K. Shibazaki6, 
M. Biteker7,  M. Rodríguez-Yáñez8, F. Purroy9, T. Watanabe10, J. Castillo11, A.C. Fonseca12, J. 
Montaner13on behalf of the rest of authors.
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lar Research Lab, Vall d’Hebron Institute of Research, Barcelona, SPAIN5, Kawasaki Medical 
School, Okayama, JAPAN6, Dpt. Cardiology, Haydarpasa Numune Education and Research 
Hospital, Istanbul, TURKEY7, Dpt. Neurology, Neurovascular Area, Clinical Neuroscience Re-
search Lab, Hospital Clínico Universitario, Santiago de Compostela, SPAIN8, Stroke Unit, Hos-
pital Universitari Arnau de Vilanova, Neurociències Clíniques IRB, Lleida, SPAIN9, 
Dpt. Cardiology, Pulmonology and Nephrology, Yamagata University School of Medicine, Ya-
magata, JAPAN10, Dpt. Neurology, Neurovascular Area, Clinical Neuroscience Research Lab, 
Hospital Clínico Universitario, Santiago de Compostela, SPAIN11, Dpt. Neurosciences (Neurol-
ogy), Hospital de Santa Maria, Lisbon, PORTUGAL12, Neurovascular Research Lab, Vall d’He-
bron Institute of Research, Barcelona, SPAIN13 

Background: To ensure the underlying etiology of stroke in an easy and rapid way would opti-
mize both acute and secondary prevention treatment. Increased blood levels of natriuretic pep-
tides (BNP and NTproBNP) have been repeatedly associated with cardioembolic (CE) stroke. 
Here we evaluate their clinical value as etiologic biomarkers for stroke. 
Methods: Suitable studies were searched in MEDLINE database until November 2013, includ-
ing both transient and established ischemic stroke patients and authors invited to share data-
sets. Normalized individual participants’ data were used to estimate predictive values of BNP/
NTproBNP for CE stroke. Logistic regression models including clinical variables were built to 
assess the additional value of biomarkers using area under the curve (AUC) and integrated dis-
crimination improvement index (IDI). 
Results: From 28 candidate articles, individual information from 18 different cohorts was 
shared (N=2,462 patients, with TOAST defined etiology). BNP values in the highest quartile 
improved the prediction of CE stroke from 47% to 80%; for NTproBNP, it was improved from 
49% to 84%. After adjustment for age, gender and severity, patients in the highest quartile for 
BNP had 4.5-fold more chance of being CE; in the case of NTproBNP the probability raised to 
9.1-fold. Both peptides led to a statistically significant increase in the AUCs; IDI index was 6% 
for BNP and 13% for NTproBNP. Similar results were obtained even when atrial fibrillation 
was included in logistic models. Subanalysis regarding temporal profile of the biomarkers, ideal 
cutoffs and application of the predictive models to cohorts of cryptogenic strokes with further 
follow-up were also accomplished.  
Conclusion: Natriuretic peptides are strongly increased in CE strokes, independently of clini-
cal variables. The improvement in the prediction as well as in the discrimination of CE patients 
seems promising for a future use of BNP/NTproBNP as etiologic biomarkers in the stroke set-
ting.

2 Etiology of stroke and risk factors B 
16:40 - 16:50 

Antiepileptic drugs and the risk of ischemic stroke and myocardial infarction: a popula-
tion-based cohort study 
C. Renoux1, S. Dell’Aniello2, K.B. Filion3, J.F. Boivin4

 
McGill University, Montreal, CANADA1,McGill University, Montreal, CANADA2, McGill 
University, Montreal, CANADA3, McGill University, Montreal, CANADA4

Background: Enzyme-inducing antiepileptic drugs (AED) increase serum lipids levels via the 
induction of cytochrome P450 and may therefore increase the risk of vascular events.We sought 
to assess the risk of ischemic stroke and myocardial infarction (MI) associated with the use of 
enzyme-inducing compared to non-enzyme-inducing AED. 
Methods: We conducted a population-based cohort study with a nested case-control analysis, 
using the Clinical Practice Research Datalink, a computerised database of primary care medical 
records on over 11 million patients in the United Kingdom. The cohort was formed of all pa-
tients aged 18 years or older, who received at least one prescription for an AED between 1990 
and 2013. Cohort entry was defined as the date of the first new AED prescription. The index 
date for the cases was defined as the date of the first recorded ischemic stroke or MI. For each 
case, up to 10 controls were randomly selected in the risk sets defined by the case, after match-
ing on age, sex, AED indication, date of cohort entry, and duration of follow-up. Current use of 
AED was defined as any AED prescription in the 90 days before the index date. Incidence odds 
ratios (OR) of stroke and MI associated with current AED use were estimated using conditional 
logistic regression. 
Results: The cohort included 252 411 patients. The main indication for AED use at cohort en-
try was pain (48.6%) and epilepsy (14.8%). Among this cohort, 5069 stroke and 3636 MI were 
identified during follow-up. Current use of enzyme-inducing AED was not associated with an 
increased risk of ischemic stroke (adjusted OR = 1.13 (95% CI 0.98-1.29) or MI (adjusted OR 
= 1.13 (95% CI 0.97-1.32) compared to non-enzyme-inducing AED use. Risks of stroke and MI 
according to the duration and time since discontinuation of AED use will be presented. 
Conclusion: The alteration of lipid profile induced by enzyme-inducing AED does not translate 
into a clinically detectable increased risk of ischemic vascular events.
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17:20 - 17:30 

Ischemic stroke in young adults: The Swiss Young Stroke Study (SYSS) 
B. Goeggel Simonetti1, M.L. Mono2, U. Huynh-Do3,  P. Michel4, C. Odier5,  R. Sztajzel6, P. 
Lyrer7,  S. Engelter8, B. Weder9, C. Cereda10, S. Jung11, U. Fischer12, H.P. Mattle13, K. Ned-
eltchev14, M. Arnold15 
 
Department of Neurology, Inselspital, University Hospital and University of Bern, Bern, 
SWITZERLAND1,Department of Neurology, Inselspital, University Hospital and University 
of Bern, Bern, SWITZERLAND2, Department of Nephrology, Inselspital, University Hospital 
and University of Bern, Bern, SWITZERLAND3, Neurology Service, Centre Hospitalier Uni-
versitaire Vaudois and Lausanne University, Lausanne, SWITZERLAND4, Neurology Service, 
Centre Hospitalier Universitaire Vaudois and Lausanne University, Lausanne, SWITZER-
LAND5, Department of Neurology, University Hospital Geneva, Geneva, SWITZERLAND6, 
Department of Neurology, University Hospital Basel, Basel, SWITZERLAND7, Department 
of Neurology, University Hospital Basel, Basel, SWITZERLAND8, Department of Neurology, 
Cantonal Hospital St.Gallen, St.Gallen, SWITZERLAND9, 
Department of Neurology, Cantonal Hospital Lugano, Lugano, SWITZERLAND10, Depart-
ment of Neurology, Inselspital, University Hospital and University of Bern, Bern, SWITZER-
LAND11, Department of Neurology, Inselspital, University Hospital and University of Bern, 
Bern, SWITZERLAND12, Department of Neurology, Inselspital, University Hospital and Uni-
versity of Bern, Bern, SWITZERLAND13, Department of Neurology, Cantonal Hospital Aar-
gau, Aarau, SWITZERLAND14, Department of Neurology, Inselspital, University Hospital and 
University of Bern, Bern, SWITZERLAND15 

Background: Arterial ischemic stroke (AIS) in young adults is increasingly recognized as a se-
rious health condition. Etiology is partially different from AIS in the older population and may 
contain other potentially treatable underlying diseases. The aim of this study was to investigate 
etiology and risk factors and to predict outcome and recurrence in young adults with AIS. 
Methods: Prospective multicenter study of consecutive patients aged 16-55 years with a di-
agnosis of AIS. Baseline demographic data, risk factors, stroke etiology (including routine 
screening for Fabry’s disease) and severity were assessed and related to functional neurological 
outcome (modified Rankin Scale), case fatality, employment status, residency, and recurrence 
of cerebrovascular events at 3 months. 
Results: In the 624 patients (375/60% male), median age was 46 (IQR 39-51) years and median 
NIHSS on admission 3 (IQR 1-8). Cardiovascular risk factors were found in 601 (96%), with 
hypercholesterolemia (290, 47%), smoking (265, 43%), and hypertension (215, 35%) being the 
most frequent. Stroke etiology was mostly cardioembolic (197, 32%) and of other defined ori-
gin (153, 25%), including 104 (17%) with cervical artery dissection. Fabry’s disease was found 
in 3 (0.5%) and unknown etiology in 127 (20%). Outcome at 3 months was favorable (mRS 
0-1) in 376 (61%), recurrence rate at 3 months 2.7%, and case fatality 2.9%. In a multivariate 
analysis, stroke severity (p<0.001) and diabetes mellitus (p=0.023) predicted unfavorable out-
come. 
Conclusion: Most young adults with AIS have cardiovascular risk factors, emphasizing the 
need for better primary prevention strategies. Outcome is favorable in less than two-thirds and 
depends on the initial stroke severity (NIHSS) and the presence of diabetes mellitus. 

4 Etiology of stroke and risk factors B 
17:00 - 17:10 

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, 
G.P. Reboldi15 
S.Ricci (UO Neurologia USL Umbria 1 Ospedale Citta di Castello, ITALY); on behalf of SI-
SIFO group
 
UO Neurologia USL Umbria 1 Ospedale Citta di Castello, Citta di Castello, ITALY1,UO 
Neurologia Ospedale “G. Jazzolino”, Vibo Valentia, ITALY2, Stroke Unit, Perugia Universi-
ty, Perugia, ITALY3, Neurologia e Stroke Unit Ospedale Cardinal Massaja, Asti, ITALY4, SC 
Neurologia-Stroke Unit AZIENDA OSPEDALIERA G.BROTZU, Cagliari, ITALY5, Neurolo-
gy Unit, Stroke Unit Dpt. of Neuromotor Physiology Arcispedale Santa Maria Nuova IRCCS, 
Reggio Emilia, ITALY6, Azienda Ospedaliera S. Anna, Como, ITALY7, AOU “Molinette”, Tori-
no, ITALY8, Department of Neurology University of L’Aquila, L’Aquila, ITALY9, 
Stroke-Unit, University of Genova, Genova, ITALY10, AO “S. Martino”, Genova, ITALY11, 
Neurology 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, Department of Internal Medicine University of Perugia, Perugia, ITALY15 

Background: Patent foramen ovale (PFO) is a congenital anatomical cardiac defect with a mean 
prevalence of 20% in general population. Several studies have suggested an association be-
tween cryptogenetic stroke and PFO, however the role of PFO as a risk factor for cerebral isch-
aemia is still debated. The gold standard to detect PFO is transesophageal echocardiography. 
Over the last decades transcranial doppler (TCD) with infusion of agitated-saline as echo-con-
trast agent has emerged as a valid non-invasive method to identify right-to-left cardiac shunt by 
the evidence of high-intensity transient signals (HITS). 
We aimed to determine the prevalence of PFO in an unselected ischaemic stroke population 
Methods: This is a prospective multicentre study including 13 Italian Centres. All consecutive 
patients with acute ischaemic stroke were included. TCD was performed in each patient to de-
tect the presence of PFO. Standard univariate analysis and descriptive statistics were completed 
for the studied population. Due to the multicentre nature of the study, we used an extended lo-
gistic regression model accounting for the clustering effect. 
Results: We included 1130 patients (mean age was 68) with ischaemic stroke from November 
2011 to February 2013. There were 300 LACI;  507 PACI; 220 POCI; 91 TACI. 247 patients 
(mean age of 62.2) had PFO. We found a significant interaction between age and syndrome. 
Being LACI the reference category, the predicted prevalence of PFO in PACI and POCI de-
creased significantly along with age, whereas there was no change in TACI (almost parallel to 
LACI). Thus, if any relationship exists between stroke and PFO this is more likely in PACI and 
POCI at younger age. We did not find any association with gender, hypertension, diabetes, and 
atrial fibrillation 
Conclusions: We found a prevalence of PFO of 21,85%. If one in five stroke patients has a 
PFO, then it is high probable that this cardiac defect is an “innocent bystander “ in most cases. 
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17:40 - 17:50 

Paroxysmal Atrial Fibrillation is detected in 15% of 171 patients with cryptogenic stroke 
and TIA with 21 days Mobile Cardiac Outpatient Telemetry. 
F. PICO1, V. SUDACEVSCHI2, C. BERTRAND3,  C. TARNAUD4, Z. MESSIKH5,  M.L. 
CHADENAT6, B. LIVAREK7,  Y. LAMBERT8 
 
VERSAILLES HOSPITAL AND VERSAILLES SAINT QUENTIN EN YVELINES UNI-
VERSITY- STROKE CENTER, VERSAILLES, FRANCE1,VERSAILLES HOSPITAL- 
STROKE CENTER, VERSAILLES, FRANCE2, PARLY 2 CLINIC- CARIOLOGY DEPART-
MENT, LE CHESNAY, FRANCE3, VERSAILLES HOSPITAL- CLINICAL RESEARCH 
AND BIOSTATISTICS DEPARTMENT, VERSAILLES, FRANCE4, VERSAILLES HOS-
PITAL- CLINICAL RESEARCH AND BIOSTATISTICS DEPARTMENT, VERSAILLES, 
FRANCE5, VERSAILLES HOSPITAL- STROKE CENTER, VERSAILLES, FRANCE6, VER-
SAILLES HOSPITAL- CARDIOLOGY DEPARTMENT, VERSAILLES, FRANCE7, VER-
SAILLES HOSPITAL- SAMU 78, VERSAILLES, FRANCE8

Background. Atrial fibrillation is responsible for 25% of ischemic stroke. Paroxysmal atrial 
fibrillation (PAF) has the same embolic risk that permanent AF. For secondary prevention, diag-
nosis of PAF is of paramount importance in patients with cryptogenic stroke or TIA.  
Methods. Consecutive patients from 2009 to 2013 with cryptogenic stroke or TIA underwent a  
21 days Mobile Cardiac Outpatient Telemetry (MCOT), a non-invasive and cheap test. Clinical, 
ECG, TTE and TEE, MRI variables were collected. Predictors of AF detection by MCOT were 
determined by univariate and multivariate analysis.  
Results. PAF was diagnosed in 26 out of 171 patients (15.2%). The median delay of first FA 
was 7 day of monitoring. In multivariate analysis 4 factors were predictive of PAF detection on 
MCOT: age>70 years: adjusted OR 95%CI: 4.57 (1.52-13.76); Atrial extra systoles on ECG : 
4.58 (1.07-19.59); Left ventricular hypertrophy on TTE: 6.43 (1.56-26.42); White Matter Le-
sions (WML) on Brain MRI 4.24 (1.15-15.63). Of note recent brain infarction pattern on DWI 
was not associated with PAF detection on MCOT. 
Conclusion. Among 171 patients with cryptogenic stroke or TIA, the yield of 21 days MCOT 
was 15%. 
 
 

7 Etiology of stroke and risk factors B 
17:30 - 17:40 

Gender and functional outcome after intravenous thrombolysis in acute stroke.  
Results from a large Multicenter Cohort Study. 
F.H.M. Spaander1, M.I Baharoglu2, S.M. Zinkstok3,  H. Gensicke4, P.A. Ringleb5,  D. Leys6, P. 
Michel7,  V. Artto8, A. Zini9, V. Padjen10, M. Arnold11, A. Pezzini12, Y.B.W.E.M. Roos13, S.T. En-
gelter14, P.J. Nederkoorn15 
 
Hagaziekenhuis, The Hague, THE NETHERLANDS1,Academic Medical Centre, Am-
sterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3, University Hospital Basel, Basel, SWITZERLAND4, University Hospital of Heidel-
berg,, Heidelberg, GERMANY5, Lille University Hospital, Lilli, FRANCE6, Centre Hospitalier 
Universitaire Vaudois, Lausanne, SWITZERLAND7, Helsinki University Central Hospital, Hel-
sinki, FINLAND8, Nuovo Ospedale Civile, AUSL, Modena, ITALY9, 
University of Belgrade, Belgrade, SERBIA10, University Hospital Bern, Bern, SWITZER-
LAND11, University Hospital of Brescia, Brescia, ITALY12, Academic Medical Centre, Amster-
dam, THE NETHERLANDS13, University Hospital Basel, Basel, SWITZERLAND14, Academ-
ic Medical Centre, Amsterdam, THE NETHERLANDS15 

Background In general, after stroke women have worse outcome compared to men. 
It has been suggested that women have more benefit from intravenous thrombolysis (IVT) in 
the acute phase of stroke then men. In this large multicenter cohort study, we aimed to estimate 
the differences in outcome after IVT in relation to gender. 
Methods Multicenter observational cohort study with 5518 IVT treated patients. Main outcome 
was functional outcome at 90 days, scored by the modified Rankin Scale (mRS). Poor outcome 
was defined as mRS>2. In univariate analyses we investigated the effect of gender and respec-
tively the covariates age, stroke severity, hypertension, atrial fibrillation, hypercholesterolemia, 
diabetes mellitus, prior TIA or stroke, coronary artery disease, smoking, use of anti-platelet 
therapy, and use of statins. Covariates were included in the multivariate regression model if p 
<0.05. 
Results In this IVT cohort there were 2402 (43.5%) women and 3116 (56.5%) men. In a crude 
comparison women had a worse functional outcome after IVT than men (Odds Ratio, 1.46; 
95% CI: 1.31-1.63). After adjustment for age, stroke severity, atrial fibrillation, hypercholes-
terolemia, coronary artery disease, smoking, and statin use  the association was not significant 
anymore (Odds Ratio, 1.18; 95% CI: 0.92-1.51). 
Conclusions In our large multicenter cohort study, crude analysis showed that women had a 
worse functional outcome after IVT compared to men. This could for a large part be explained 
by differences in age, stroke severity, and other baseline differences between women and men. 
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16:30 - 16:40 

Intravenous recombinant tissue plasminogen activator therapy for ischemic stroke pa-
tients over 80 years old: a propensity score matched analysis from the Fukuoka Stroke 
Registry 
R. Matsuo1, M. Kamouchi2, J Hata3,  Y Wakisaka4, J Kuroda5,  T Ago6, T Kitazono7 
 
Kyushu University, Fukuoka, JAPAN1,Kyushu University, Fukuoka, JAPAN2, Kyushu Uni-
versity, Fukuoka, JAPAN3, Kyushu University, Fukuoka, JAPAN4, Kyushu University, Fukuo-
ka, JAPAN5, Kyushu University, Fukuoka, JAPAN6, Kyushu University, Fukuoka, JAPAN7

Background and Purpose: Although intravenous recombinant tissue plasminogen activator (rt-
PA) therapy is efficacious to improve clinical outcomes in patients with acute ischemic stroke, 
the benefit of its use for older patients remains unclear. The aim of this study is to elucidate the 
efficacy and safety of rt-PA therapy for patients over 80 years old. 
Methods: In 13521 Japanese stroke patients registered in the Fukuoka Stroke Registry from 
June 1999 to February 2013, 972 patients who were hospitalized within 3 hours after onset of 
acute ischemic stroke were older than 80 years. Among them, cases were selected from patients 
(>80 years old) who were treated with rt-PA during postmarketing phase from October 2005 
to February 2013. Using propensity score matching method, controls with identical propen-
sity score to each case (1:1 matching) were selected from patients (>80 years old) who were 
enrolled during premarketing phase before approval of rt-PA (from June 1999 to September 
2005). Neurological severity was assessed by NIH stroke scale (NIHSS) score. Neurological 
improvement was defined as decrease in NIHSS more than 4 during hospitalization or NIHSS 0 
at discharge. Good functional outcome was defined as modified Rankin Scale 0-2 at discharge. 
Hemorrhagic complications were assessed by symptomatic intracranial hemorrhage and gastro-
intestinal hemorrhage during hospitalization.  
Results: From a cohort of acute ischemic stroke (>80 years old), 140 cases and 140 propen-
sity score-matched controls were included in the analysis. In the propensity score-matched 
case-control study, rt-PA therapy was associated with neurological improvement (odds ratio 
[OR], 3.80; 95% confidence interval [CI], 2.31-6.23; P<0.001) and good functional outcome 
(OR, 2.15; 95% CI, 1.20–3.85; P=0.01), and was negatively associated with in-hospital mortali-
ty (OR, 0.24; 95% CI, 0.11–0.53; P<0.001). Rt-PA therapy was not associated with hemorrhag-
ic complications including symptomatic intracranial hemorrhage and gastrointestinal hemor-
rhage.  
Conclusions: Patients over 80 years old may be treated efficiently and safely with intravenous 
rt-PA therapy.

9 Etiology of stroke and risk factors B 
17:50 - 18:00 

Stroke awareness before, during and after the Irish stroke awareness  (“FAST”) cam-
paign
 
R. Dwyer1, B. Drumm2, R. Briggs3,  D. O’Neill4, T. Coughlan5,  S. Kennelly6, D.R Collins7 
 
AMNCH, Tallaght, Dublin, IRELAND1,Letterkenny hospital, Donegal, IRELAND2, 
AMNCH, Tallaght, Dublin, IRELAND3, AMNCH, Tallaght, Dublin, IRELAND4, AMNCH, 
Tallaght, Dublin, IRELAND5, AMNCH, Tallaght, Dublin, IRELAND6, AMNCH, Tallaght, 
Dublin, IRELAND7

Background: 
Public awareness of the signs and symptoms of stroke is important for appropriate action and 
timely acute treatment. Previous studies have shown that public awareness improves during 
media campaigns but may not be sustained afterwards. 
Methods: 
We conducted three surveys; before, during and after a national stroke awareness media cam-
paign to assess public knowledge of stroke symptoms and appropriate response. A representa-
tive 1000 people were surveyed on each occasion by approved methodology with Ipsos/MRBI. 
Results: 
Compared to baseline, awareness of stroke symptoms improved during the campaign and was 
sustained a year after cessation of the TV adverts. (see table)
A personal exposure to stroke was reported more frequently in the “after”  than in either “be-
fore” or “during “surveys. (14% vs 25%, p<0.05).  However  in the “after” survey the  correct 
emergency response to suspected stroke fell back to “before” levels (58% before vs 69% during 
Vs. 59% after) and the proportion who would “wait and see” in response to stroke symptoms 
fell from 5% “before” to 2% “during” and “after” (p<0.005). Symptoms such as visual loss or 
receptive dysphasia, which were not included in “FAST” were mentioned less frequently after 
the campaign (14% vs 6%, p=0.001). 
Conclusion: 
Our data shows that FAST campaign improved recognition of core anterior circulation symp-
toms and this was sustained a year later after cessation of the TV adverts. However  more peo-
ple indicated the correct emergency response to stroke symptoms during, compared to a year 
after media campaign. Other valid non-FAST stroke symptoms were less likely to be mentioned 
in responses after the TV campaign. This suggests the ongoing need for public awareness cam-
paigns in particular to emphasise action, or the “T” in “FAST”.

Pre % During 
%

Post % p-value

Facial weakness 19 37 44 0.0001
Unilateral Weak-
ness 

21 27 15 0.2

Speech 29 38 41 0.07
Don’t know 18 9 11 0.06

Graph 1.Awareness of core stroke symptoms before, during and after media campaign.

16:30 - 18:00   Oral Session   Room Erato/Uranie
Acute stroke: current treatment
Chairs: U. Fischer, Switzerland  and J. Pandian, India
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3 Acute stroke: current treatment  
16:50 - 17:00 

Acute post-stroke blood pressure relative to pre-morbid levels in intracerebral haemor-
rhage versus major ischaemic stroke: population-based study 
M.T. Cooney1, U Fischer2, L.E. Bull3,  L.M. Silver4, J. Chalmers5,  C.S. Anderson6, Z. Mehta7,  
P.M. Rothwell8 
On behalf of the Oxford Vascular Study
 
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Univ-
eristy of Oxford, Oxford, UNITED KINGDOM1,Stroke Prevention Research Unit, Nuffield 
Department of Clinical Neurosciences, Univeristy of Oxford, Oxford, UNITED KINGDOM2, 
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Univeristy of 
Oxford, Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Nuffield Department 
of Clinical Neurosciences, Univeristy of Oxford, Oxford, UNITED KINGDOM4, The George 
Institute for Global Health, University of Sydney, Sydney, AUSTRALIA5, The George Institute 
for Global Health, University of Sydney, Sydney, AUSTRALIA6, Stroke Prevention Research 
Unit, Nuffield Department of Clinical Neurosciences, Univeristy of Oxford, Oxford, UNITED 
KINGDOM7, Stroke Prevention Research Unit, Nuffield Department of Clinical Neuroscienc-
es, Univeristy of Oxford, Oxford, UNITED KINGDOM8

BACKGROUND:  BP is often increased acutely after major stroke. However, no study has an-
alysed pre-morbid BP to determine whether acute-phase levels are unaccustomed.  In view of 
trial evidence that the balance of risk and benefit of acute BP-lowering might differ for major 
ischaemic stroke versus intracerebral haemorrhage (ICH), we compared acute-phase and pre-
morbid BP levels.  
METHODS: All acute-phase post-event BP readings and all pre-morbid readings from 10-year 
primary care records were compared in acute major ischaemic strokes (NIHSS>3) versus acute 
ICH in a population-based study.  
RESULTS: Premorbid (median=17/patient) and acute-phase BP readings were available in 636 
(97.4%) consecutive eligible patients. In ischaemic stroke, the first acute-phase SBP was low-
er than after ICH (158.5 vs 189.8 mmHg, p<0.0001), was little higher than pre-morbid levels 
(increment =10.6 mmHg vs 10-year average level) and declined only modestly during the first 
24-hours (mean decrement from <90 minutes to 24 hours =13.6mmHg). In contrast, the mean 
first SBP after ICH was markedly higher than pre-morbid levels (increment = 40.7 mmHg, 
p<0.0001) and fell substantially in the first 24 hours (mean decrement =41.1mmHg; difference 
from ischaemic stroke - p=0.0007). Mean SBP also increased steeply in the weeks prior to 
ICH (regression – p<0.0001) but not prior to ischaemic stroke. Consequently, the first acute-
phase BP after ICH was more likely than after ischaemic stroke to be the highest ever recorded 
(OR=3.39, 95%CI 2.31-5.15, p<0.0001). For ICH seen within 90 minutes, the highest SBP <3 
hours after onset was 50mmHg higher, on average, than the maximum pre-morbid level where-
as that after ischaemic stroke was 5.2 mmHg lower (difference p<0.0001).  
CONCLUSIONS: SBP is markedly raised compared with usual pre-morbid levels after ICH, 
whereas acute-phase SBP after major ischaemic stroke is much closer to the accustomed long-
term pre-morbid level. 
 
 

2 Acute stroke: current treatment  
16:40 - 16:50 

Early ischemic and hemorrhagic brain lesions during antithrombotic treatment in cervi-
cal artery dissection – a prospective multicenter study. 
H. Gensicke1, F. Ahlhelm2, S. Jung3,  A. von Hessling4, C. Traenka5,  B. Goeggel Simonetti6, N. 
Peters7,  L.H. Bonati8, A. Broeg-Morvay9, J. Gralla10, C. Stippich11, P.A. Lyrer12, M. Arnold13, 
S.T. Engelter14EDIT-CAD-Study
 
University Hospital Basel, Basel, SWITZERLAND1,University Hospital Basel, Basel, 
SWITZERLAND2, University Hospital Berne, Berne, SWITZERLAND3, University Hospital 
Basel, Basel, SWITZERLAND4, University Hospital Basel, Basel, SWITZERLAND5, Uni-
versity Hospital Berne, Berne, SWITZERLAND6, University Hospital Basel, Basel, SWIT-
ZERLAND7, University Hospital Basel, Basel, SWITZERLAND8, University Hospital Berne, 
Berne, SWITZERLAND9,University Hospital Berne, Berne, SWITZERLAND10, University 
Hospital Basel, Basel, SWITZERLAND11, University Hospital Basel, Basel, SWITZER-
LAND12, University Hospital Berne, Berne, SWITZERLAND13, University Hospital Basel, Ba-
sel, SWITZERLAND14 

Background: To determine the frequency of new ischemic or hemorrhagic brain lesions on fol-
low-up MRI in patients early after diagnosis of cervical artery dissection (CAD) stratified to the 
type of first antithrombotic treatment. 
Methods: In this prospective observational study of two Swiss Stroke centers (Basel and Berne) 
we included CAD patients with recent ischemic or non-ischemic symptoms (<4 weeks). All 
patients had at least two MRI scans (1.5 T) of the brain; one MRI at the time of CAD diagnosis 
and one follow-up scan within 30 days. Primary outcome measures were (i) new ischemic brain 
lesions (identified by DWI) or (ii) new intracranial bleeds (identified by T2*/SWI-sequences) 
visible on follow-up MRIs stratified to the type of antithrombotic treatment (antiplatelets versus 
anticoagulants). Unadjusted odds ratios with 95% confidence intervals (OR, [CI 95%]) were 
calculated. 
Results: 68 of 74 (92%) CAD patients were eligible for analysis. Time interval (median (IQR)) 
between baseline and follow-up MRI was 5 (3-10) days. New DWI lesions occurred in 17 
(25%) patients. 3/17 (18%) patients had a TIA, 5/17 (29%) a stroke, and 9/17 (53%) were as-
ymptomatic. Determinants for new DWI lesions were stroke or TIA as presenting symptom 
(7.86 [2.01-30.93], p=0.003), occlusion of the dissected artery (4.09 [1.24-13.55], p=0.021) and 
presence of DWI lesions on baseline MRI (6.67 [1.70-26.13], p=0.006). The type of treatment 
had no impact on occurrence of new DWI lesions (1.00 [0.32-3.15], p=1.000). New intracranial 
bleeds did not occur. 
Conclusion: New ischemic brain lesions occurred in one quarter of patients in the early phase 
after CAD diagnosis and were not associated with the type of antithrombotic treatment. Thus, 
new DWI lesions might serve as a useful surrogate marker for ischemic events in future ran-
domized-controlled trials comparing antiplatelets versus anticoagulants in CAD.
HG, FA, SJ, MA, STE contributed equally
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Table 1: Socio-demographic and clinical characteristics at admission and hospital dis-
charge compared between treatment groups (n = 2,540)

Intravenous 
thromboly-

sis

Thrombec-
tomy 

Combination 
therapy

p-value

n (admission / dis-
charge)

1,505 / 
1,386

494 / 409 541 / 483

Age (mean) 72.2 69.8 68.6 0.000*

Female sex (%) 49.0 51.0 50.2 0.690**

Time from symptom 
onset to hospital ad-
mission  
(mean [minutes])

106 231 149 0.000*

NIH Stroke Scale upon admis-
sion (median) 7 15 15 0.000***

Rankin Scale upon ad-
mission (median)

4 5 5 0.000***

NIH Stroke Scale upon 
discharge (median)

2 4 4 0.000***

Rankin Scale upon 
discharge (median)

2 3 3 0.000***

In-hospital mortality 
(%)

6.8 16.0 10.4 0.000**

* from analyses of variance; **from chi square tests; ***from Kruskal-Wallis tests; 

4 Acute stroke: current treatment  
17:00 - 17:10 

Outcome after thrombectomy, i.v. thrombolysis, and their combination in patients with 
ischemic stroke – The REVASK Register 
M. Unrath1, J. Eyding2, R. Weber3,  J. Minnerup4, F. Stögbauer5,  K. Berger6 
 
Institute of Epidemiology and Social Medicine, University of Muenster, Muenster, GER-
MANY1

Background: Thrombectomy is a rather new treatment for acute ischemic stroke. Evidence for 
its effectiveness, particularly when compared to systemic intravenous thrombolysis, is rare. 
Recently published clinical trials used early generation devices not comparable to current new 
stent retrievers. For the latter, effectiveness compared to iv thrombolysis is unclear. Aim of this 
project was to analyze the outcome after thrombectomy and iv thromobolysis in patients with 
ischemic stroke. 
Methods: Using the infrastructure of the Stroke Register Northwest Germany a pospective clin-
ical thrombectomy register was established with 37 hospitals participating. Over 12 months all 
adult patients with acute ischemic stroke receiving either iv thrombolysis only, iv thrombolysis 
and thrombectomy, or thrombectomy only were included in the register. Clinical chracteristics, 
diagnostic procedures and treatment details were documented on a standardized form. Fol-
low-up assessment was done at 3 months by paper-based self-report questionnaires.  
Results: 2,634 patients were documented during the study period, of whom 2,540 (96.4%) 
were eligible for the statistical analysis. 1,505 (59.3%) received only iv thrombolysis therapy, 
494 (19.4%) only thrombectomy, and 541 (21.3%) a combination of both. Treatment groups 
differed with respect to socio-demographic and clinical characteristics (Table 1). Patients with 
iv thrombolysis were older, had a lower NIHSS score, and were admitted to hospital earlier af-
ter stroke onset compared to patients who received thrombectomy or the combination therapy. 
Neurological outcome improved considerably during hospital stay in all groups. In-hospital 
mortality was higher in those receiving thrombectomy.  
Conclusion: In this prospective register the thrombectomy indication was driven by stroke se-
verity. At discharge, NIHSS score was comparable between treatment groups, but in-hospital 
mortality was higher in those receiving thrombectomy. 
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ADAPT FAST Study: A Direct Aspiration first Pass Technique For Acute Stroke Throm-
bectomy. 
D. Fiorella1, A.S. Turk2, D. Frei3,  J Mocco4, B. Baxter5,  A. Siddiqui6, A. Spiotta7,  M. Mokin8, 
M. Froehler9, M. Dewan10, S. Quarfordt11, R. Turner12, I. Chaudry13 
 
Medical University of South Carolina, Charleston, USA1,Stony Brook Medicine, Stony 
Brook, USA2, Colorado Neurological Institute, Denver, USA3, Vanderbilt University Medical 
Center, Nashville, USA4, Tennessee Interventional Associates, Chattanooga, USA5, University 
of Buffalo, Buffalo, USA6, Medical University of South Carolina, Charleston, USA7, Universi-
ty of Buffalo, Buffalo, USA8, Vanderbilt University Medical Center, Nashville, USA9, 
Vanderbilt University Medical Center, Nashville, USA10, Tennessee Interventional Associates, 
Chattanooga, 11, Medical University of South Carolina, Charleston, USA12, Medical University 
of South Carolina, Charleston, USA13 

Background:  The development of new revascularization devices has improved recanalization 
rates and time, but not clinical outcomes.  We report a prospectively collected clinical experi-
ence with a new technique utilizing a direct aspiration first pass technique with large bore aspi-
ration catheter as the primary method for vessel recanalization. 
Methods: 98 prospectively identified acute ischemic stroke patients with 100 occluded large ce-
rebral vessels at 6 institutions were included in this study.   The ADAPT technique was utilized 
in all patients.  Procedural and clinical data was captured for analysis. 
Results:  The ADAPT technique alone was successful in achieving TICI 2b or 3 revascular-
ization in 80% of cases. The additional use of stent retrievers improved the TICI 2b/3 revas-
cularization rate to 95%. The average time from groin puncture to at least TICI 2b recanaliza-
tion was 38 minutes.  5 MAX ACE demonstrated significantly greater success than 5 MAX in 
achieving TICI 2b/3 revascularization alone (84 vs 75%) On average, patients presented with 
an admitting NIHSS of 17.2 and improved to NIHSS of 7.3 by the time of discharge.  Ninety 
day functional outcomes were 40% mRS 0-2 and 20% mRS 6.  There were 2 procedural com-
plications and no sICH. 
Conclusion: The ADAPT technique is a fast, safe, simple and effective method that has revolu-
tionized our approach to acute ischemic stroke thrombectomy by utilizing the latest generation 
of large bore aspiration catheters to achieve previously unparalleled clinical and angiographic 
outcomes. 
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Endovascular treatment of acute basilar artery occlusion 
T. Dornak1, R. Herzig2, M. Kuliha3,  D. Skoloudik4, D. Sanak5,  M. Roubec6, R. Havlicek7,  L. 
Hajdukova8, M. Kocher9, V. Prochazka10, J. Lacman11, F. Charvat12, M. Kral13, T. Veverka14, J. 
Zapletalova15 
 
Department of Neurology, Palacky University and University Hospital, Olomouc, CZECH 
REPUBLIC1,Department of Neurology, Palacky University and University Hospital, Olomouc, 
CZECH REPUBLIC2, Department of Neurology, Ostrava University and University Hospi-
tal, Ostrava-Poruba, CZECH REPUBLIC3, Department of Neurology, Palacky University and 
University Hospital, Olomouc, CZECH REPUBLIC4, Department of Neurology, Palacky Uni-
versity and University Hospital, Olomouc, CZECH REPUBLIC5, Department of Neurology, 
Ostrava University and University Hospital, Ostrava-Poruba, CZECH REPUBLIC6, Depart-
ment of Neurology, Military University Hospital, Prague, CZECH REPUBLIC7, Department of 
Neurology, Military University Hospital, Prague, CZECH REPUBLIC8, Department of Radiol-
ogy, Palacky University and University Hospital, Olomouc, CZECH REPUBLIC9, Department 
of Radiology, Ostrava University and University Hospital, Ostrava-Poruba, CZECH REPUB-
LIC10, Department of Radiology, Military University Hospital, Prague, CZECH REPUBLIC11, 
Department of Radiology, Military University Hospital, Prague, CZECH REPUBLIC12, De-
partment of Neurology, Palacky University and University Hospital, Olomouc, CZECH RE-
PUBLIC13, Department of Neurology, Palacky University and University Hospital, Olomouc, 
CZECH REPUBLIC14, Department of Medical Biophysics, Palacky University, Olomouc, 
CZECH REPUBLIC15 

Background: Acute ischemic stroke (AIS) caused by acute basilar artery occlusion (BAO) is 
often associated with a severe and persistent neurological deficit and a high mortality rate. Nev-
ertheless, the most effective therapeutic approach has not been established yet. The aim was to 
evaluate safety and efficacy of multimodal endovascular treatment (EVT) of acute BAO, in-
cluding bridging therapy (intravenous thrombolysis [IVT] with subsequent EVT). 
Methods: In the retrospective study, the set consisted of 62 AIS patients (46 males; mean age 
58.7±12.5 years) with radiologically confirmed BAO. Following data was collected: baseline 
characteristics, risk factors, pre-event antithrombotic treatment, neurological deficit at time of 
treatment, time to therapy, recanalization rate (with successful recanalization defined as Throm-
bolysis in Cerebral Infarction score 2-3), post-treatment imaging findings. 30-day and 90-day 
outcome was assessed using modified Rankin scale (mRS) with good clinical outcome defined 
as 0-3 points. 
Results: Successful recanalization was achieved in 91.9% patients. Stepwise binary logistic 
regression analysis identified presence of arterial hypertension (OR=0.121, 95% CI: 0.028-
0.531; p=0.005) and treatment type - the use of bridging therapy (OR=6.64, 95% CI: 1.56-28.1; 
p=0.01) as significant independent predictors of good 30-day outcome and, time from symp-
toms onset to treatment (OR=0.714, 95% CI: 0.543-0.939; p=0.016) ) as significant indepen-
dent predictor of good 90-day outcome. 
Conclusion: Data in this series showed that multimodal EVT was an effective recanalization 
method of acute BAO. Bridging therapy was associated with better 30-day clinical outcome. 
EVT should be started as soon as possible after IVT and not considered only as a rescue strate-
gy. Supported by IGA MH CR grants NT/11046-6/2010, NT/11386-5/2010, NT/13498-4/2012, 
and by the grant project CZ.1.05/2.1.00/01.0030. 
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Table 1: Baseline characteristics

Novel oral anticoagulants 

(n=27)

Vitamin K antagonist 

(n=157)
p-value

Age, median years (range) 78 (31-93) 78 (35-93) NS
Female gender, n (%) 8 (29,6%) 78 (49,7%) .054
Onset-to-treatment time in minutes, median 

(range)
150,0 (30-880) 155,6 (70-758) NS

Baseline NIHSS score, median (range) 15 (4-24) 16 (2-40) NS
Occlusion of main intracranial artery, n (%) 18  (66,7) 80 (52,3) NS
Prior treatment with antiplatelets, n (%)) 5 (18,5) 21 (13,4) NS
Intravenous t-PA only, n (%) 19 (70,4) 131 (83,4) NS
Bridging intravenous t-PA and 

endovascular treatment, n (%)
1 (3,7%) 10 (6,4) NS

Endovascular treatment only, n (%) 7 (25,9%) 16 (10,2) NS

7 Acute stroke: current treatment  
17:30 - 17:40 

Recanalization therapies in stroke patients taking either novel oral anticoagulants or vita-
min K antagonists 
D.J. Seiffge1, C.H. Nolte2, R.J. Van Hooff3,  Y. Bejot4, W. Pfeilschifter5,  T. Steiner6, P. Michel7,  
N Dequatre-Ponchelle8, A. Tveiten9, E. Berge10, G. Turc11, St. Engelter12 
 
Department of Neurology and Stroke Unit, Basel, SWITZERLAND1,Department of Neu-
rology and Center for Stroke Research Charité, Berlin, GERMANY2, ‘Department of Neu-
rology, University Hospital  and Center for Neurosciences (C4N), Brussels, BELGIUM3, 
Department of Neurology, University Hospital, Dijon, FRANCE4, Department of Neurology, 
University Hospital, Frankfurt am Main, 5, Department of Neurology, Klinikum Frankfurt 
Höchst; Universitätsklinik Heidelberg, Frankfurt, GERMANY6, Centre Hospitalier Universi-
taire Vaudois, Lausanne, SWITZERLAND7, University Lille Nord de France, Department of 
Neurology and Stroke Unit, Lille, FRANCE8, Department of Neurology, Sorlandet Sykehus, 
Kristiansand, NORWAY9, Oslo University Hospital, Oslo, NORWAY10, Department of Neurol-
ogy, Sainte-Anne Hospital, Paris, FRANCE11, Department of Neurology and Stroke Unit, Ba-
sel, SWITZERLAND12 

Background:  
The novel oral anticoagulants (NOAC) apixaban, rivaroxaban and dabigatran are approved for 
stroke prevention in patients with atrial fibrillation. Little is known about the use of intravenous 
thrombolysis (IVT) or mechanical revascularization (MR) in stroke patients taking NOAC. The 
aim of this study was to explore safety of IVT/MR for acute ischemic stroke in patients taking 
NOAC compared to patients taking vitamin K-antagonists (VKA). 
Methods:  
As a joint initiative of 10 European stroke centers, we compared patients undergoing IVT or 
MR for acute ischemic stroke while under treatment with NOAC (last intake <48hours) with 
those taking VKA. Main outcome measures were (i) any intracerebral hemorrhage (ICH) and 
(ii) symptomatic ICH according to ECASS II or NINDS criteria. 
Results: 
We identified 27 patients taking NOAC and 157 taking VKA. Baseline characteristics and 
treatment are displayed in Table 1. Among NOAC patients, 19 had IVT, 1 had IVT+MR and 
7 had MR only. Time since last intake of NOAC before IVT/MR was <12 hours in n=9, 13-24 
hours in n=12, 25-48 hours in n=3 and unknown in n=3 patients. Decision to use IVT or MR in 
NOAC patient was based on drug-specific tests (n=8), coagulation parameters (n=8), time since 
last intake (n=6) or on other factors (n=5). For patients taking VKA, median international nor-
malized ratio was 1.4 (range 1.0–4.7). Any ICH occurred in 7 (25.9%) NOAC patients and 42 
(26.8%) VKA patients (p= .65). Symptomatic ICH according to ECASS II or NINDS criteria 
occurred in 2 (7.4%) NOAC patients each, compared to 9 (5,6%) and 11 (7.0%) VKA patients 
(p= .71 and p =.41), respectively. 
Conclusion: 
This pilot observational study suggests no excessive risk of sICH after acute revascularisation 
in individually selected patients taking NOAC. These findings must not be taken as a proof that 
this approach is safe and effective. A systematic study of coagulation tests and drug doses is 
needed to establish safe thresholds in NOAC treated patients. 
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Safety and efficacy of aggressive antiplatelet treatment in acute cerebral ischemia due to 
large vessel atherosclerosis: a pilot, case-control study 
G. Tsivgoulis1, K. Voumvourakis2, K. Vadikolias3,  I. Heliopoulos4, M. Chondrogianni5,  C. 
Liantinioti6, A. Simitsi7,  D. Athanasiadis8, E-C. Tampaki9, S. Papageorgiou10, A. Bonakis11, C. 
Piperidou12, AV. Alexandrov13, L. Stefanis14 
 
Second Department of Neurology, “Attikon” Hospital, University of Athens, School of 
Medicine,, Athens, GREECE1,Second Department of Neurology, “Attikon” Hospital, Univer-
sity of Athens, School of Medicine,, Athens, GREECE2, Department of Neurology, Democritus 
University of Thrace, School of Medicine, Alexandroupolis, GREECE3, Department of Neu-
rology, Democritus University of Thrace, School of Medicine, Alexandroupolis, GREECE4, 
Second Department of Neurology, “Attikon” Hospital, University of Athens, School of Medi-
cine,, Athens, GREECE5, Second Department of Neurology, “Attikon” Hospital, University of 
Athens, School of Medicine,, Athens, GREECE6, Second Department of Neurology, “Attikon” 
Hospital, University of Athens, School of Medicine,, Athens, GREECE7, Second Department of 
Neurology, “Attikon” Hospital, University of Athens, School of Medicine,, Athens, GREECE8, 
Second Department of Neurology, “Attikon” Hospital, University of Athens, School of Medi-
cine,, Athens, GREECE9,Second Department of Neurology, “Attikon” Hospital, University of 
Athens, School of Medicine,, Athens, GREECE10, Second Department of Neurology, “Attikon” 
Hospital, University of Athens, School of Medicine,, Athens, GREECE11, Department of Neu-
rology, Democritus University of Thrace, School of Medicine, Alexandroupolis, GREECE12, 
Comprehensive Stroke Center, Department of Neurology, University of Alabama at Birming-
ham,, Birmingham, AL, USA13, Second Department of Neurology, “Attikon” Hospital, Univer-
sity of Athens, School of Medicine,GREECE14 

Background&Purpose: Small pilot RCT have indicated that dual antiplatelet therapy may re-
duce the risk of recurrent events in patients with large-artery atherosclerotic stroke (LAA). We 
sought to investigate the safety and efficacy of early aggressive antiplatelet therapy in patients 
with acute cerebral ischemia (ACI) due to LAA. 
Subjects&Methods: Consecutive patients with ACI due to extra- or intra-cranial LAA were 
treated with early (&#8804;24 hrs) aggressive antiplatelet treatment [clopidogrel load of 300mg 
followed by dual antiplatelet therapy (aspirin 100mg&clopidogrel 75mg) for 30 days] at two 
tertiary care stroke centers during a two-year period. Exclusion criteria were atrial fibrillation, 
severe stroke (NIHSS>20 points), and active gastro-intestinal disease. The safety endpoint in-
cluded major bleeding event according to GUSTO definitions. The primary efficacy endpoint 
was recurrent stroke during the 30-day follow-up period. The safety and efficacy endpoints 
were compared to age- and sex-matched historical controls with ACI due to LAA treated with 
single antiplatelet therapy (aspirin 100-325mg) at the participating centers during an earlier pe-
riod. 
Results: A total of 63 patients with ACI due to LAA [mean age 69±9years; 65% men; median 
NIHSS-score: 3 points (IQR: 2-5)] were treated with aggressive antiplatelet treatment during 
the study period. No major bleeding event was documented during the 30-day follow-up peri-
od. Cases and historical controls (n=63; mean age 69±9years; 65% men) did not differ (p>0.3) 
in terms of vascular risk factors, admission stroke severity and location of atherosclerosis. The 
rate of 30-day recurrent stroke tended to be lower in cases (2%; 95%CI: 0%-5%) than in con-
trols (8%; 95%CI:1%-15%; p=0.094). After adjusting for demographics, vascular risk factors 
and location of atherosclerosis aggressive antiplatelet treatment tended to be associated with a 
lower risk of 30-day recurrent stroke (HR:0.09; 95%CI: 0.01-1.13; p=0.063) on multivariate 
Cox-regression models.  
Conclusions: Our findings indicate that early aggressive antiplatelet therapy appears to be safe 
and effective in reducing recurrent stroke in patients with ACI due to LAA. 
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Stroke thrombolysis: Tissue is more important than time. 
A. Bivard1, V. Krishnamurthy2, C. Levi3,  P. McElduff4, F. Miteff5,  N. Spratt6, G. Bateman7,  G. 
Donnan8, S. Davis9, M. Parsons10

 
Melbourne Brain Centre, Florey Neuroscience Institute, Melbourne, AUSTRALIA1,John 
Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA2, John Hunter Hospital, 
University of Newcastle, Newcastle, AUSTRALIA3, John Hunter Hospital, University of New-
castle, Newcastle, AUSTRALIA4, John Hunter Hospital, University of Newcastle, Newcastle, 
AUSTRALIA5, John Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA6, 
John Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA7, Melbourne Brain 
Centre, Florey Neuroscience Institute, Melbourne, AUSTRALIA8, Melbourne Brain Centre, 
Florey Neuroscience Institute, Melbourne, AUSTRALIA9, 
John Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA10 

Background and aim: Non-contrast CT (NCCT) provides minimal information on tissue and 
vascular pathophysiology in hyperacute stroke. Whether advanced brain imaging criteria, such 
as the presence and extent of irreversible and reversible ischemia, and collateral status, are 
more important to outcome than clinical factors, is unknown. Methods: We prospectively col-
lected baseline, 24 hour, and day 90 clinical and imaging data from acute ischemic stroke pa-
tients being assessed for acute thrombolytic therapy at a centre where multimodal CT (NCCT, 
perfusion CT, and CT angiography) is used routinely as part of the decision-making process 
for thrombolysis. Results: Over 5 years data was collected from 646 patients with sub-4.5 hour 
ischemic stroke assessed by ‘standard clinical criteria’ as being potentially thrombolysis el-
igible.  IV thrombolysis was administered to 376 patients, with 268 excluded based on CTP 
(small(<5mL)/absent perfusion lesion, large infarct core, or no mismatch). Treated patients who 
showed reperfusion at 24 hours (52% or rtPA recipients) had high rates of excellent outcome 
(40% modified Rankin Scale, mRS 0-1) compared to those without reperfusion (9% mRS 0-1, 
OR 18.33, p<0.001). Patients excluded on CTP criteria with small(<5mL)/absent perfusion 
lesions had high rates of excellent outcome (76% mRS 0-1), whereas those with large infarct 
cores or no mismatch did not (mRS 0-1 0% and 15% respectively). In multivariate analysis, 
acute infarct core volume was the only significant baseline predictor of 3 month mRS. Time 
to rtPA treatment, extent of ischaemic change on NCCT, and baseline stroke severity were not 
independent predictors.  Discussion: In a large cohort of patients treated with IV thrombolysis 
based on combined clinical and CTP criteria up to 4.5 hours after onset, the size of the baseline 
infarct core on CTP was the only independent baseline predictor of outcome. Multimodal imag-
ing with CTP in screening for thrombolysis is valuable. 
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The 10-year risk of stroke according to the NINDS criteria for diagnosis of TIA 
M.A. Tuna1, L. Li2, N.L.M. Paul3,  Z. Mehta4, P.M. Rothwell5On behalf of the Oxford Vascular 
study
 
Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of 
Oxford, Oxford, UNITED KINGDOM1,Nuffield Department of Clinical Neurosciences, John 
Radcliffe Hospital, University of Oxford, Oxford, UNITED KINGDOM2, Nuffield Department 
of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, Oxford, UNITED 
KINGDOM3, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, Univer-
sity of Oxford, Oxford, UNITED KINGDOM4, Nuffield Department of Clinical Neuroscienc-
es, John Radcliffe Hospital, University of Oxford, UK, Oxford, UNITED KINGDOM5

 

BACKGROUND: The diagnosis of a TIA is still often based mainly on the description of 
symptoms.  According to NINDS criteria for TIA, many common syndromes, such as isolat-
ed “brainstem” symptoms, are considered only to be possible TIAs. However, the long-term 
prognosis of such NINDS-negative TIAs is unknown and TIA risk scores are only available for 
acute-phase prognosis.  
METHODS: In a population-based study of all TIAs and strokes (2002-2012), we studied all 
the first NINDS-negative or NINDS-positive TIAs. The NINDS categorisation was based on 
symptoms only. However, events were also prospectively classified by a vascular neurologist 
as clinically definite vs clinically probable based on the full clinical picture (age, vascular risk 
factors, blood pressure etc) as in routine clinical practice. Risk of stroke was determined by 
long term face-to-face follow up and Kaplan-Meyer (KM) risk estimates were generated.  The 
same treatment protocol was used for all TIAs, irrespective of NINDS criteria or probable/defi-
nite category. 
RESULTS: Of 754 patients with probable/definite TIA, 604 were NINDS-positive (mean/SD 
age=72.8/13.1 years) and 150 were NINDS-negative (71.5/11.9 years). During 3240 persons/
years of follow-up, 107 NINDS-positive and 23 NINDS-negative TIA patients had a stroke 
(10-year KM risk = 22.6% vs 19.4%, p=0.53). In contrast, clinically definite (n=521) TIAs 
had a higher risk of stroke than clinically probable (n=233) events (24.3% vs 15.9%, p=0.01), 
consistent across both NINDS-positive events (24.0% vs 16.6%) and NINDS-negative events 
(27.8% vs 15.2%) events. Long-term risk factor control was similar in all groups. 
CONCLUSION: Long-term risk of stroke is similar in NINDS-positive and NINDS-negative 
TIAs. Although prognosis is worst in clinically definite TIA, risk of stroke is still high in prob-
able TIA despite intensive risk factor control. NINDS-negative TIAs should not be excluded 
from clinical trials and other research studies.  

16:30 - 18:00   Oral Session   Room Calliope
Acute cerebrovascular events (ACE): TIA and minor strokes
Chairs: A. Chatzikonstantinou, Germany and S. Uchiyama, Japan
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Intracranial Occlusion in Proximal and Distal Vessels are at High Risk of Symptom Pro-
gression in Transient Ischemic Attack and Minor Stroke Patients
Results of the Prospective CATCH Study
 
V. Dubuc1, J. Modi2, M. Goyal3,  M.D. Hill4, S.B. Coutts5

 
University of Calgary, Calgary, CANADA1,University of Calgary, Calgary, CANADA2, Uni-
versity of Calgary, Calgary, CANADA3, University of Calgary, Calgary, CANADA4, University 
of Calgary, Calgary, CANADA5

Background 
In patients with transient ischemic attack (TIA) or minor stroke, we have previously showed 
that the presence of an intracranial occlusion predicts neurological deterioration.  However, it 
remains unclear whether the site of vessel occlusion influences outcome.  In this analysis we 
sought to explore the relationship between location of occlusion and symptom progression in a 
TIA and minor stroke population. 
Methods 
510 patients with minor stroke (NIHSS < 4) or TIA were prospectively enrolled.  All patients 
underwent CT/CTA head/neck within 24 hours of onset. The relationship between vessel occlu-
sion site and symptom progression was assessed.  
Results 
52/510 (10.2%) patients had an intracranial occlusion.  Symptom progression was more com-
mon in patients with intracranial occlusion (RR 9.6, 95%CI: 4-22, p<0.0001). Sites of occlu-
sion were as follows: intracranial Internal Carotid artery (ICA) 12/52 (23%), Middle Cerebral 
Artery (MCA) 31/52 (60%; MCA-M1 7/52; MCA-M2 15/52; MCA-M3 9/52), Posterior Ce-
rebral Artery (PCA) 5/52 (10%; PCA-P1 3/52, PCA-P2 2/52), Basilar Artery (BA) 2/52 (4%). 
Symptom progression was associated with occlusions located in the MCA (RR 5.4: 95%CI: 
2.1-14, p=0.004) PCA (RR 12: 95%CI: 3.6-37, p=0.01), BA (RR14: 95%CI 3.2-59, p=0.07) 
and ACA (RR 14, 95%CI: 3.2-59, p=0.07) vessels, but not the ICA. Within the MCA, there was 
no difference in risk of symptom progression by MCA segment. (MCA-M1 RR 3.9: 95%CI: 
0.6-25; MCA-M2 RR 6: 95%CI: 2-19; MCA-M3 RR 3: 95%CI: 0.45-20). 
Conclusion 
The presence of an intracranial occlusion is predictive of symptom progression in TIA and mi-
nor stroke patients. Vessel occlusions located in both proximal and distal vessels were associ-
ated with symptom progression. Trials in minor stroke targeting patients with vessel occlusion 
should include all intracranial vessel locations, both proximal and distal 
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Effect of thrombolysis in a minor stroke population. Analysis of minor stroke patients 
treated in the IST-3 study. 
S.B. Coutts1, R.I. Lindley2, M.D. Hill3,  G. Cohen4, J.M. Wardlaw5,  P. Sandercock6 
for the TEMPO and IST-3 Investigators
 
University of Calgary, Calgary, CANADA1,University of Sydney, Sydney, AUSTRALIA2, 
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KINGDOM4, University of Edinburgh, Edinburgh, UNITED KINGDOM5, University of Edin-
burgh, Edinburgh, UNITED KINGDOM6

Background 
Minor stroke is often not treated with thrombolysis. This is mostly due to concerns about the 
risk of hemorrhage with tPA  against a perceived low risk of disability without treatment. The 
IST-3 study included the largest number of minor stroke patients of any randomised controlled 
thrombolysis trial to date. In this analysis we sought to examine  the risk of hemorrhage and 
disability in this population. 
Methods 
612 patients with minor stroke (NIHSS 0-5) were included in this analysis (304 tPA, 308 con-
trols). Symptomatic intracranial hemorrhage (SICH) within 7 days was recorded and disability 
was assessed using the Oxford Handicap Scale (OHS) and the Euroqol at 6 and 18 months. In-
teractions with time from onset to randomization (under and over 4.5hours from symptom on-
set) were assessed.  
Results 
Symptomatic intracranial hemorrhage (SICH) was seen in 3% of tPA patients (9/304, 95%CI: 
1.3-5.5) but not in any control patients. There was no evidence of an interaction with time for 
SICH.  At 6 months good outcome (OHS 0-1) was seen in 54% (164/304) of tPA treated pa-
tients vs. 48% (147/308) of controls (RR1.13, 95%CI: 0.97-1.32, p=0.12), and at  18 months 
the proportions were: 50% (112/224) vs. 46% (104/224).   Good outcome among patients al-
located tpa randomised less than and more than 4.5 hours was similar; 54% (91/170) vs  54% 
(73/134). More patients in the control group responded that the stroke had left them with some 
problems in their everyday activities compared with the tPA group (52% versus 44% ,p = 0.05, 
at 6 months, 50% versus 44% ,p=0.13, at 18 months). 
Conclusions 
Patients with minor stroke treated with thrombolysis in IST-3 were still at risk of SICH, with 
no evidence of an association with treatment delay up to 6 hours from stroke onset. There was 
a consistent direction of effect favouring treatment with tPA over control. Further studies are 
needed to refine the risks and benefits of thrombolysis in this population, including later time 
windows. 
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The Alberta Stroke Prevention in TIAs and mild strokes (ASPIRE) Project: results from the prospective 
telephone follow up cohort. 
S.B. Coutts1, S. Fang2, A.M. Demchuk3,  K.S. Butcher4, S.R. Majumdar5,  T.J. Watson6, A. Shuaib7,  N. Dean8, 
D. Gordon9, C. Edmond10, T. Jeerakathil11 
for the ASPIRE investigators
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of Alberta, Edmonton, CANADA8, University of Alberta, Edmonton, CANADA9,University of Calgary, Cal-
gary, CANADA10, University of Alberta, Edmonton, CANADA11 

Background 
The ASPIRE project was a provincial wide TIA improvement project. Previous work suggested that early evalu-
ation and treatment may reduce the stroke risk after TIA by up to 80%. These models of care are resource inten-
sive involving same day access to stroke prevention services.  This is not feasible in many settings. We hypothe-
sised that centralized risk stratification of patients with TIA based on clinical symptoms and time since onset can 
facilitate rapid management of high-risk patients and this would result in a low recurrent stroke rate in Alberta. 
Methods 
A TIA telephone hotline was established and a province wide algorithm was generated so that a stroke specialist 
sees the highest risk patients within 24 hours.  This algorithm uses the known high-risk features of TIA (motor 
or speech involvement lasting > 5 minutes, ABCD2, and time since onset) to guide timing of assessment. This 
abstract describes telephone follow up in patients referred to stroke prevention clinics with suspected TIA within 
7 days of the event. Patient outcomes were assessed using telephone follow up at 90 days after their event for a 
2-year period. High-risk patients were mostly seen in the emergency department and their results will be avail-
able in a separate administrative data portion of the project. 
Results 
1742 patients were included in the prospective database. 1530 (87.8%) subjects have ABCD2 Score < 4 and the 
other 212 (12.2%) have ABCD2 Score >= 4. 1168 (67%) patients had 90 day telephone follow up completed. 
53% were male, mean age was 67. 20 (1.7%) patients died during the follow up period. 18 (1.5%) of those pa-
tients were admitted to hospital with a recurrent stroke within 90 days.  
Conclusions 
A triage system based on a combination of event details and time from onset can be safely implemented within 
a large province in Canada. When all referrals to SPCs are included it is clear that there is a large percentage of 
low-risk events based on ABCD2 score. 
 
 

4 Acute cerebrovascular events (ACE): TIA and minor strokes  
17:00 - 17:10 

Cerebral hemodynamic effects of intensive blood pressure lowering early after TIA and 
minor ischaemic stroke. 
S. Mazzucco1, M.A. Tuna2, R. Wharton3,  P.M. Rothwell4

 
University of Oxford, Stroke Prevention Research Unit, Nuffield Department of Clinical 
Neurosciences, Oxford, UNITED KINGDOM1,University of Oxford, Stroke Prevention Re-
search Unit, Nuffield Department of Clinical Neurosciences, Oxford, UNITED KINGDOM2, 
University of Oxford, Stroke Prevention Research Unit, Nuffield Department of Clinical Neu-
rosciences, Oxford, UNITED KINGDOM3, University of Oxford, Stroke Prevention Research 
Unit, Nuffield Department of Clinical Neurosciences, Oxford, UNITED KINGDOM4

BACKGROUND: Blood pressure (BP) lowering after TIA and minor stroke reduces long-term 
risk of recurrence, but the effects of intensive treatment in the acute phase are uncertain and 
there are theoretical concerns about cerebral hypoperfusion. However, there are few data on 
effects of BP lowering on cerebral perfusion in the acute phase of TIA or a minor stroke. We 
studied middle cerebral artery (MCA) blood flow velocities before and after treatment of hy-
pertension in the acute phase after TIA and minor ischaemic stroke. METHODS: Consecutive 
patients attending an emergency TIA clinic from 2011-2013 underwent transcranial Doppler so-
nography (TCD) with bilateral MCA flow velocities and BP recording at baseline and 1-month 
follow-up visits, together with MRI/MRA at baseline. BP lowering (ACE-inhibitor and thia-
zide, with addition of a calcium channel blocker if required) was started immediately after the 
initial assessment and was titrated during follow-up with Bluetooth telemetric home BP-moni-
toring. RESULTS: Of 177 patients with repeated MCA blood flow velocity assessments, mean/
SD SBP fell from 148.1/24.3 mmHg at baseline to 136.2/17.9 at one month (p<0.001). This fall 
in SBP was associated with an increase in MCA End Diastolic Velocity (EDV; p<0.001), Mean 
Flow Velocity (MFV; p=0.04) and Peak Systolic Velocity (PSV; p=0.02) and a decrease in Pul-
satility Index (PI; p=0.008). Absolute changes were largest in the 50 patients with SBP≥160 
mmHg at baseline, with mean/SD changes of: SBP=-34.6/21.3 mmHg; EDV= +4.3/7.1 cm/sec; 
MFV=+4.8/12.0 cm/sec; PSV=+4.1/16.3 cm/sec; PI=-0.05/0.2. Overall, MFV increase was not 
related to age, gender or to the presence of an acute lesion on diffusion-weighted MRI. CON-
CLUSION: Intensive early BP lowering after TIA and minor stroke had no adverse effects on 
TCD indices of cerebral perfusion. Rather, EDV increased markedly after BP-lowering, sug-
gesting that distal vascular resistance had fallen. 
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7 Acute cerebrovascular events (ACE): TIA and minor strokes  
17:30 - 17:40 

Prevalence and distribution of self-reported transient visual symptoms (TVS) in patients 
referred to a TIA/stroke clinic. 
A.M.W. Penn1, M. Bibok2, K.M.E. Votova3,  J. Morrison4, P Rosenberg5,  V. Saly6, K.M. Ma-
clure7,  R Balshaw8 
on behalf of the SpecTRA project 

Island Health Research Centre, Victoria, CANADA1,Island Health Research Centre, Victo-
ria, CANADA2, Island Health Research Centre, Victoria, CANADA3, Island Health Research 
Centre, Victoria, CANADA4, Island Health Research Centre, Victoria, CANADA5, Island 
Health Research Centre, Victoria, CANADA6, University of British Columbia, Vancouver, 
CANADA7, BC Centre for Disease Control, Vancouver, CANADA8

Background- Lavallée et al. (2013) suggested that TVS are vital criteria in TIA diagnosis, and 
should be included in assessment tools.  This work aims to replicate their findings in a larger 
cohort but using patient-reported symptoms rather than neurologist-elicited symptoms. 
Methods- This is a prospective, consecutive cohort from an ambulatory TIA unit (“SRAU”), 
which receives all TIA/minor stroke referrals on Vancouver Island (pop. 759,366). Only those 
cases (N= 4091) with valid diagnoses (39.8% Mimics, 60.2% TIA/Stroke) referred to the 
SRAU between January 2008 and December 2012 were analyzed.  Diagnoses were made by 
SRAU neurologists, based on a full work-up and medical imaging.  Patients’ structured elec-
tronic stroke charts were text-mined for the presence of patient-reported visual symptoms. 
Results- 34.1% of all patients reported visual symptoms, and 29.5% of TIA/stroke patients.  
Complaints could be pooled into 7 symptom complexes, 4 of which were significantly different 
in TIA/stroke vs Mimic patients. These are listed in Table 1 and compared to complexes pub-
lished from the Paris cohort (Lavallée). 
Conclusion- The observed distribution of patient-reported visual symptoms mirror the neurol-
ogist-classified syndromes described by Lavallée et al. (2013) with notable differences specifi-
cally in identifying transient monocular blindness. This likely reflects the expert input required 
to differentiate more complex concepts, for example homonymous hemianopia from monocu-
lar loss. Four of these symptoms are still significant in discriminating TIA and Mimic, which 
would make them useful in a primary care triage environment. 
 
Table 1:

Symptom com-
plex

Prevalence 
in Vancou-
ver Island 
cohort

Prevalence 
in Paris co-
hort

Diagnostic 
discrimina-
tion …for χ2 p

1. Positive symp-
toms 22.9% 10.8% 69.9% Mimic 50.561 p < .000

2. Curtain-like loss 2.9%
See TMB 

below 68.3% ACVS 5.488 p=.019
3. Double vision 20.7% 13.4% 63.7% ACVS 21.595 p<.000
4. Visual loss 8.5% 4.5% 61.0% ACVS 5.729 p=.017
5. Visual field loss 7.7% 12.3% 57.9% ACVS NS
6. Blurring 22.1%

“Other” - 
22.6%

55.2% ACVS NS
7. Visual Distur-
bance 15.2% 53.8% ACVS NS

“TMB” -  
36.3%

 

6 Acute cerebrovascular events (ACE): TIA and minor strokes  
17:20 - 17:30 

Factors delaying the management of acute Transient Ischemic Attack in an outpatient 
TIA clinic. 
N. RAPOSO1, J.F. ALBUCHER2, B. ACKET3,  V. SATTLER4, F. CHOLLET5,  J.M. OLIVOT6 
 
Service de Neurologie Vasculaire - Hôpital Purpan, Toulouse, FRANCE1,Service de Neu-
rologie Vasculaire - Hôpital Purpan, Toulouse, FRANCE2, Service de Neurologie Vasculaire 
- Hôpital Purpan, Toulouse, FRANCE3, Service de Neurologie Vasculaire - Hôpital Purpan, 
Toulouse, FRANCE4, Service de Neurologie Vasculaire - Hôpital Purpan, Toulouse, FRANCE5, 
Service de Neurologie Vasculaire - Hôpital Purpan, Toulouse, FRANCE6

Background:  Transient Ischemic Attack (TIA) carries a high immediate risk of stroke.  The ex-
pedited specialized evaluation of patients in TIA clinic and early initiation of treatments reduce 
this risk and is therefore recommended within 24 hours after symptom onset.  We assessed the 
factors associated with the delay from symptom onset to the evaluation at the TIA clinic of our 
institution.  
Methods: Consecutive patients referred to our TIA clinic were enrolled. Each patient was typ-
ically evaluated by a stroke neurologist, and underwent an expedited work up including when 
indicated an acute brain MRI. Delay from symptom onset to evaluation, clinical characteristics 
of the TIA, and mode of referral [office based physician vs. emergency department (ED)] were 
prospectively collected.     
Results: From January 2012 to November 2013, 354 consecutive patients were evaluated for 
suspicion of TIA. The median (IQR) delay from onset to evaluation was of 8 (4-48) hours.  
185 (52%) were referred by office-based physicians and 169 (48%) from ED. Median (IQR) 
ABCD2 score 3 (2-4). 208 patients had a discharge diagnosis of TIA or minor stroke.  MRI 
revealed an acute DWI lesion in 52 (25%). The 7-days stroke rate was 1.78% whereas the rate 
predicted from ABCD2 score was 4.25%. Patients referred by an ED were more frequent-
ly evaluated within 24 hours than those referred by an office based physician (77% vs. 42%, 
p<0.0001) as did the subgroup of patients evaluated in 2013 by comparison with the subgroup 
of 2012 (53% in 2012 vs. 66% in 2013; p=0.01). By comparison with other presenting symp-
toms, visual disturbance was associated with a longer median delay from onset to TIA clinic 
evaluation [24 (5-72) vs. 6 (3-24); p=0.0004].   Increasing ABCD2 score was associated with a 
decreased delay from onset to evaluation (p=0.02)  
Conclusion: In our experience, the mode of patient referral and presenting symptoms may delay 
the urgent management of TIA patients.
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9 Acute cerebrovascular events (ACE): TIA and minor strokes  
17:50 - 18:00 

METABOLOMICS PREDICTS STROKE RECURRENCE AFTER TRANSIENT ISCH-
EMIC ATTACK 
F. Purroy1, M. Jove2, G. Mauri-Capdevila3,  I. Suárez4, S. Cambray5,  J. Sanahuja6, I. Benab-
delhak7,  J. Farre8, M. Portero-Otín9

 
Stroke Unit. Hospital U. Arnau de Vilanova. Clinical Neurosciences Group. IRBLleida. 
UdL, Lleida, SPAIN1,NUTREN-Nutrigenomics Center, Department of Experimental Medi-
cine, Parc Científic i Tecnològic Agroalimentari de Lleida-Universitat de Lleida-IRBLLEIDA, 
Lleida, SPAIN2, Stroke Unit. Hospital U. Arnau de Vilanova. Clinical Neurosciences Group. 
IRBLleida. UdL, Lleida, SPAIN3, Stroke Unit. Hospital U. Arnau de Vilanova. Clinical Neuro-
sciences Group. IRBLleida. UdL, Lleida, SPAIN4, Stroke Unit. Hospital U. Arnau de Vilano-
va. Clinical Neurosciences Group. IRBLleida. UdL, Lleida, SPAIN5, Stroke Unit. Hospital U. 
Arnau de Vilanova. Clinical Neurosciences Group. IRBLleida. UdL, Lleida, SPAIN6, Stroke 
Unit. Hospital U. Arnau de Vilanova. Clinical Neurosciences Group. IRBLleida. UdL, Llei-
da, SPAIN7, Laboratori clinic. Universitari Arnau de Vilanova de, Lleida, IRBLleida, Llei-
da, SPAIN8, NUTREN-Nutrigenomics Center, Department of Experimental Medicine, Parc 
Científic i Tecnològic Agroalimentari de Lleida-Universitat de Lleida-IRBLLEIDA, Lleida, 
SPAIN9

Background 
Transient ischemic attack is associated with early stroke recurrence (SR). However, we lack ac-
curate predictors of SR, besides the presence of large artery atherosclerosis (LAA). Therefore, 
the main goal of this work was to discover new SR biomarkers with a prediction power higher 
than to standard ABCD2 score. 
Methods 
A cohort of 131 TIA patients recruited <24 hours after the onset of symptoms were chosen. 
Plasma metabolomic analysis was performed by liquid chromatography coupled to mass spec-
trometry. Multivariate statistics established SR metabolomic profiles and pattern analysis. Uni-
variate statistics specified single SR and/or LAA biomarkers. An independent cohort (162 sub-
jects) was used for confirmation of the biomarkers.  
Results 
These analyses revealed that SR could be predicted using pattern recognition methods. More-
over, two molecules -lysophosphatydilcholine (LysoPC)(16:0) and LysoPC(20:4)- arose as a 
potential SR biomarkers increasing the predictive power of ABCD2 score and LAA. We also 
demonstrate that the individuals who present early recurrence have a specific metabolomic pat-
tern, differing from late SR subjects. LysoPC(22:6) was also associated with LAA, suggesting 
its use for diagnosis support.  
Conclusions 
The use of metabolomics in SR biomarker research improves the predictive power of conven-
tional predictors such as ABCD2 and LAA. Moreover, pattern recognition methods allow us to 
discriminate not only SR patients but also early and late SR cases. 
 

8 Acute cerebrovascular events (ACE): TIA and minor strokes  
17:40 - 17:50 

NIHSS should not be used for outcome assessment in TIA and minor stroke studies. 
V. Dubuc1, M.D. Hill2, H. Aram3,  S.B. Coutts4

 
University of Calgary, Calgary, CANADA1,University of Calgary, Calgary, CANADA2, Uni-
versity of Calgary, Calgary, CANADA3, University of Calgary, Calgary, CANADA4

Background  
A substantial proportion of patients presenting with minor stroke or transient ischemic attack 
(TIA) suffer from long-term disability. The National Institutes of Health Stroke Scale (NIHSS) 
and modified Rankin Scale (mRS) are widely used to assess the neurological (NIHSS) and 
functional (mRS) outcomes of stroke patients. The mRS is frequently used to assess outcome in 
stroke trials, however some have advocated the use of NIHSS. We compared the use of NIHSS 
and mRS in assessing good outcome after minor stroke and TIA.  
Methods  
510 consecutive patients with minor stroke (NIHSS < 4) or TIA without prior disability were 
prospectively enrolled. 455 patients were included in this substudy who had both NIHSS and 
mRS outcome assessment completed at 90days. Predictors of a NIHSS = 0 in the setting of dis-
ability on the mRS (≥2), were assessed.  
Results  
66/455 (15%) of patients had a mRS score of ≥2. The probability of having a NIHSS = 0 in the 
setting of a mRS ≥2 was 0.41 (27/66). Baseline NIHSS, sex, age, hypertension, diabetes, atrial 
fibrillation, smoking, intracranial occlusion, and DWI lesion status did not predict the condi-
tional outcome of NIHSS = 0 given a score of ≥2 on the mRS. The only variable that predicted 
mRS ≥2 given a NIHSS = 0, was posterior circulation location of stroke (RR 2.7 95%CI:1.2-6, 
p=0.02). 
Conclusion  
Despite good neurological recovery as shown by the NIHSS, a substantial proportion of pa-
tients with minor stroke or TIA are found to have a significant level of disability. Ischemic 
stroke involving the posterior circulation appears to account for some of the discrepancy ob-
served, as symptoms are not well captured by the NIHSS. Our data suggests that the NIHSS 
should not be used on its own when assessing outcome in TIA and minor stroke. There appears 
to be less concordance between NIHSS and mRS than is seen in moderate to severe stroke. 
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1 Small vessel stroke and white matter disease B 
16:30 - 16:40 

Inflammatory Biomarkers, Cerebral Microbleeds, and Small Vessel Disease: The Fram-
ingham Heart Study 
A. Shoamanesh1, S.R. Preis2, A.S. Beiser3,  E.J. Benjamin4, C.S. Kase5,  P.A. Wolf6, C. DeCar-
li7,  J.R. Romero8, S. Seshadri9

 
Harvard Medical School, Boston, USA1,Boston University School of Public Health, Boston, 
USA2, Boston University School of Public Health, Boston University School of Medicine, Bos-
ton, USA3, Boston University School of Medicine, Boston, USA4, Boston University School of 
Medicine, Boston, USA5, Boston University School of Medicine, Boston, USA6, University of 
California Davis School of Medicine, Sacramento, USA7, Boston University School of Medi-
cine, Boston, USA8, Boston University School of Medicine, Boston, USA9

Background: Activation of the inflammatory cascade has been proposed as a possible mech-
anism underlying cerebral small vessel disease (CSVD). We investigated the association of 
circulating biomarkers of systemic and vascular inflammation with ischemic and hemorrhagic 
MRI markers of CSVD.  
Methods: We related a panel of 15 biomarkers, representing systemic inflammation (C-reactive 
protein, interleukin-6, monocyte chemotactic protein-1, tumor necrosis factor-&#945;, tumor 
necrosis factor receptor 2 [TNFR2], osteoprotegerin, and fibrinogen), vascular inflammation 
(intercellular adhesion molecule-1 [ICAM-1], CD40 ligand, P-selectin, lipoprotein-associated 
phospholipase A2 [Lp-PLA2] mass and activity, total homocysteine and vascular endothelial 
growth factor) and oxidative stress (myeloperoxidase [MPO]), to ischemic (white matter hy-
perintensities/silent brain infarcts) and hemorrhagic (cerebral microbleeds [CMB]) markers 
of CSVD on MRI in 1763 stroke-free Framingham offspring participants (mean age 60.2±9.1, 
53.7% women).  
Results: Higher levels of circulating TNFR2 and MPO were associated with presence of CMB 
(odds ratio [OR] 2.16, 95% confidence interval [CI] 1.13-4.10 and OR 1.47, 95% CI 1.07-2.02, 
respectively), whereas higher osteoprotegerin (OR 1.09, 95% CI 1.02-1.16), ICAM-1 (OR 1.67, 
95% CI 1.10-2.54) and Lp-PLA2 mass (OR 1.53, 95% CI 1.09-2.14) and lower MPO (OR 0.82, 
95% CI 0.68-0.99) were associated with greater white matter hyperintensity volumes and pres-
ence of silent brain infarcts.  
Conclusion: Our study supports a possible role for inflammation in the pathogenesis of CSVD, 
but suggests that differing inflammatory mediators may underlie ischemic and hemorrhagic 
subtypes. If replicated in other samples, these biomarkers may improve stroke risk prognostica-
tion and could point to novel therapeutic targets directed at CSVD. 
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3 Small vessel stroke and white matter disease B 
16:50 - 17:00 

White and grey matter contribute to the risk of dementia; 
A prospective cohort study: the RUN DMC study
 
I.W.M. van Uden1, E.H. van der Holst2, A.M. Tuladhar3,  A.G.W. van Norden4, K.F. de Laat5,  
L.C.A. Rutten-Jacobs6, D.G. Norris7,  JAHR Claassen8, E.J. van Dijk9, R.P.C. Kessels10, F.E. de 
Leeuw11 
 
Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS1,Rad-
boud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS2, Radboud Uni-
versity Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS3, Amphia ziekenhuis, 
Breda, THE NETHERLANDS4, HagaZiekenhuis, ‘s-Gravenhagen, THE NETHERLANDS5, 
Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS6, Radboud 
University Nijmegen, Donders Institute for Brain, Cognition and Behaviour, Centre for Cogni-
tive Neuroimaging, Nijmegen, THE NETHERLANDS7, Radboud University Nijmegen Medi-
cal Centre, Nijmegen, THE NETHERLANDS8, Radboud University Nijmegen Medical Centre, 
Nijmegen, THE NETHERLANDS9, 
Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS10, Radboud 
University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS11 

Background: The relation between cerebral small vessel disease (SVD) and dementia is often 
studied without taking into account the white matter (WM) volume, the structural integrity of 
the WM surrounding the SVD, and the by the WM connected grey matter (GM). Obviously, 
also these other factors could play a role in dementia, but are often neglected. We therefore pro-
spectively investigated the role of WM and GM changes combined on dementia, both macro- 
and microstructural, as assessed by TBSS. 
Methods: The RUN DMC study is a prospective study among 503 elderly with SVD without 
dementia at baseline(2006). At follow up(2012), the presence of dementia could be assessed in 
501 participants, 2 were lost to follow-up. We used Cox regression analysis, to calculate hazard 
ratios (HR) with 95%CI’s of the baseline MRI characteristics. TBSS analysis was used, to as-
sess the added value of microstrucural integrity of the WM in the prediction of dementia. 
Results: Mean age after a mean follow-up of 5.2 years was 70.8 years (SD8.7), 56.8% was 
male. Dementia developed in 43 participants (8.6%). The cumulative risk after 5 years of de-
veloping dementia was 11.1% (95%CI 7.7-14.6). The risk for dementia decreased with higher 
WM (HR0.62 per SD 95%CI 0.41-0.93;p=0.020) and GM volume (HR0.67 95%CI 0.45-
1.00;p=0.050), after extensive adjustment. Baseline DTI parameters, assessed by TBSS, were 
no independent predictors. In the prediction model, next to age, gender and education, WM 
volume, WMH volume and  Hippocampal volume explained largest part of the variance (C-sta-
tistic 0.840). 
Conclusion: This is the first prospective study combining characteristics of SVD, GM and mi-
crostructural integrity in the development of incident dementia after 5 years follow up in elder-
ly with SVD. We show that WM and GM volume are the main predictors. We could not show 
additional diagnostic value of DTI parameters. Future research is needed to investigate addi-
tional value of DTI in the early diagnosis of dementia. 
 
 

2 Small vessel stroke and white matter disease B 
16:40 - 16:50 

MoCA is more strongly associated with white matter ultrastructural damage than MMSE 
in patients with vascular mild cognitive impairment (VMCI). The VMCI-Tuscany Study 
M. Pasi1, E. Salvadori2, A. Poggesi3, S. Diciotti4, M . Mascalchi5,  L. Ciolli6, A. Del Bene7,  S. 
Marini8, S. Nannucci9, R. Valenti10, D. Inzitari11, L. Pantoni12 
 
NEUROFARBA Department, Neuroscience Section, University of Florence, Florence, IT-
ALY1,NEUROFARBA Department, Neuroscience Section, University of Florence, Florence, 
ITALY2, NEUROFARBA Department, Neuroscience Section, University of Florence, Flor-
ence, ITALY3, Department of Clinical and Experimental Biomedical Sciences, University of 
Florence, Florence, ITALY4, Department of Clinical Physiopathology, Radiodiagnostic section, 
University of Florence, Florence, ITALY5, NEUROFARBA Department, Neuroscience Section, 
University of Florence, Florence, ITALY6, NEUROFARBA Department, Neuroscience Section, 
University of Florence, Florence, ITALY7, NEUROFARBA Department, Neuroscience Section, 
University of Florence, Florence, ITALY8, NEUROFARBA Department, Neuroscience Section, 
University of Florence, Florence, ITALY9,NEUROFARBA Department, Neuroscience Section, 
University of Florence, Florence, ITALY10, Stroke and Neurology Unit, Careggi University 
Hospital, Florence, ITALY11, Stroke and Neurology Unit, Careggi University Hospital, Flor-
ence, ITALY12 

Background: Diffusion tensor imaging (DTI) is sensitive to white matter (WM) ultrastructural 
damage. MoCA is a brief cognitive test proposed as a valid tool in vascular cognitive impair-
ment because it includes items reflecting mental speed and executive functions. Our aim was 
to investigate if MoCA was more sensitive than MMSE to WM ultrastructural damage caused 
by small vessel disease. Methods: In the multicentre observational VMCI Tuscany study, pa-
tients were enrolled according to the following criteria: 1) MCI (Winblad criteria); 2) moder-
ate to severe degrees of WM hyperintensities on MRI (modified Fazekas scale). On MRI also 
lacunar and non-lacunar infarcts, cortical atrophy (Pasquier scale), and DTI parameters (mean 
diffusivity, MD and fractional anisotropy, FA) were evaluated. All patients were assessed with 
MoCA and MMSE. Results: One hundred and fifty-four patients (mean age 74.8+/-6.9, fe-
males 45.5%, mean years of education 7.9+/-4.2, mean MoCA score 19.9+/-4.9, mean MMSE 
score 26.4+/-2.9) were evaluated. In univariate analyses, we found no significant association 
between either cognitive test and WM hyperintensities, lacunar and non-lacunar infarcts. In a 
multivariate linear regression model including MoCA, MMSE, age, and education as indepen-
dent variables, only MoCA score resulted significantly associated with DTI parameters (MD, 
β:-0.370, p<0.001; FA, β: 0.221, p=0.032). In an analogous regression model, MMSE score, 
together with age, was instead significantly associated with cortical atrophy (β:-0.224, p=0.007; 
β:0.163, p=0.048, respectively). Conclusions: In this comparison between two widely used cog-
nitive screening tests, MoCA is associated with WM ultrastructural damage, while MMSE has a 
stronger association with cortical atrophy. Our data suggest that MoCA could be indeed consid-
ered a better instrument than MMSE in the evaluation of patients with damage of WM related 
to small vessel disease. The VMCI-Tuscany is funded by Tuscany region 
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17:10 - 17:20 

Mechanisms of white matter changes in small vessel disease: looking out the CADASIL 
window. 
E. COGNAT1, C. CAPONE2, S. CLEOPHAX3,  V. DOMENGA-DENIER4, A. JOUTEL5 
 
INSERM, U1161 and Univ Paris Diderot, Sorbonne Cité, UMR S1161, Paris, F-75010, 
France, Paris, FRANCE1,INSERM, U1161 and Univ Paris Diderot, Sorbonne Cité, UMR 
S1161, Paris, F-75010, France, Paris, FRANCE2, INSERM, U1161 and Univ Paris Diderot, 
Sorbonne Cité, UMR S1161, Paris, F-75010, France, Paris, FRANCE3, INSERM, U1161 and 
Univ Paris Diderot, Sorbonne Cité, UMR S1161, Paris, F-75010, France, Paris, FRANCE4, IN-
SERM, U1161 and Univ Paris Diderot, Sorbonne Cité, UMR S1161, Paris, F-75010, France, 
Paris, FRANCE5

Background - White matter (WM) lesions are major and early features of small vessel disease 
(SVD). Their mechanisms remain poorly understood, partly because of limited knowledge 
regarding their neuropathological correlates at the initial stage of the disease. CADASIL, a 
monogenic form of SVD caused by mutations in Notch3 is well recognized as a paradigm for 
the most common sporadic SVD. 
Methods - Mice overexpressing the Notch3 protein with the archetypal R169C mutation 
(TgNotch3R169C) recapitulate the preclinical stage of CADASIL, including the presence of 
cerebral WM lesions. We conducted a detailed electron microscopy and immunofluorescence 
analysis of the subcortical WM in 12 and 20 months old TgNotch3R169C and control mice. 
Particularly, myelin (normal and degraded), axons, microglia (resting and activated) and oligo-
dendrocytes were evaluated using appropriate antibodies. 
Results- 76.8+/-5.7% of WM lesions in TgNotch3R169C corresponded to microvacuoles that 
were mainly located within a myelin sheath (83.4+/-8.3%). We did not observe accumulation 
of fluid in the interstitium. Vacuolation was associated with progressive, age-dependant myelin 
degradation and axonal injury. However a morphologically normal axon was present in about 
half of myelin lesions. We observed a microglial reaction in TgNotch3R169C mice but only oc-
casional myelin lesions appeared implied in a phagocytosis process suggesting inefficiency in 
the clearance of myelin debris. 
Conclusion – Our study identifies intramyelinic edema as the core WM lesion in CADASIL, 
with axonal injury likely arising secondarily to myelin pathology. This feature is highly remi-
niscent of the lesions observed in patients and animal models with compromised ion and water 
homeostasis (potassium buffering) in the cerebral WM. These data offer unexpected insights 
into the mechanisms underlying WM lesions formation in CADASIL and SVD and provide a 
starting point for new mechanistic studies. 
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TIMP3 contributes to cerebrovascular dysfunction in a CADASIL mouse model 
C. Capone1, E. Cognat2, V. Domenga-Denier3,  C. Baron-Menguy4, A. Joutel5 
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S1161, Paris, F-75010, France, Paris, FRANCE2, INSERM, U1161 and Univ Paris Diderot, 
Sorbonne Cité, UMR S1161, Paris, F-75010, France, Paris, FRANCE3, INSERM, U1161 and 
Univ Paris Diderot, Sorbonne Cité, UMR S1161, Paris, F-75010, France, Paris, FRANCE4, IN-
SERM, U1161 and Univ Paris Diderot, Sorbonne Cité, UMR S1161, Paris, F-75010, France, 
Paris, FRANCE5

Background – Dominant mutations in Notch3 receptor cause CADASIL, the most common 
form of hereditary cerebral small vessel disease. Transgenic mice overexpressing the CADA-
SIL Notch3 mutation R169C (TgN3R169C), which recapitulate the preclinical stage of CA-
DASIL, show an impairment in the cerebrovascular reactivity. However the underlying mecha-
nisms are unknown yet. We tested whether the tissue inhibitor of metalloproteinase 3 (TIMP3) 
that is sequestered by Notch3 in vascular deposits both in CADASIL patients and mice contrib-
utes to cerebrovascular dysfunction. 
Methods – We used 6 month-old TgN3R169C male mice in which TIMP3 was reduced by 50% 
(TgN3R169C;Timp3+/-) and transgenic mice which overexpress TIMP3 about four folds (Tg-
BacTimp3). Mice were equipped with an open cranial window on the somatosensory cortex and 
cerebral blood flow (CBF) was measured by laser Doppler flowmetry under urethane/chloralose 
anesthesia.  
Results and Conclusion – TgN3R169C mice showed attenuated CBF increase produced by 
whisker stimulation (-39.5+/-6%), by neocortical application of both the endothelium-depen-
dent vasodilator acetylcholine (-36.4+/-7%) and the endothelium independent vasodilator ad-
enosine (-37.5+/-8%) compared to their non transgenic littermates. The cerebrovascular dys-
function was reversed in TgN3R169C;Timp3+/- mice. Conversely, TgBacTimp3 mice showed 
impairment in cerebrovascular reactivity which could be replicated by neocortical superfusion 
of TIMP3 in control mice. Neocortical application of tumor necrosis factor-alpha-converting 
enzyme (TACE), a physiological target specifically inhibited by TIMP3, reversed the cerebro-
vascular dysfunction both in TgN3R169C and in TgBacTimp3 mice. The data demonstrate that 
TIMP3 is a key contributor to the cerebrovascular dysfunction observed in TgN3R169C mice 
and suggest that a decreased availability of TACE possibly underlies this defect.
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17:30 - 17:40 

Study of biomarkers of endothelial dysfunction and peripheral vasoreactivity in CADA-
SIL: results from the MIcrovascular LEukoencefalopthy Study (MILES) 
F. Pescini1, M. Balestrino2, R. Valenti3,  I. Donnini4, V. Rinnoci5,  E. Adriano6, B. Bertaccini7,  
F. Cesari8, A.M. Gori9, S. Nannucci10, A. Carluccio11, M.T. Dotti12, A.M. Basile13, L. Pantoni14, 
D. Inzitari15 
 
Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, IT-
ALY1,Department of Neuroscience, Ophthalmology and Genetics, University of Genoa, Genoa, 
ITALY2, NEUROFARBA Department, Neurosciences Section, University of Florence, Flor-
ence, ITALY3, NEUROFARBA Department, Neurosciences Section, University of Florence, 
Florence, ITALY4, NEUROFARBA Department, Neurosciences Section, University of Flor-
ence, Florence, ITALY5, Department of Neuroscience, Ophthalmology and Genetics, University 
of Genoa, Genoa, ITALY6, Department of Statistics “G. Parenti”, University of Florence, Flor-
ence, ITALY7, Department of Medical and Surgical Critical Care, Atherothrombotic Diseases 
Center, University of Florence, Florence, ITALY8, Department of Medical and Surgical Criti-
cal Care, Atherothrombotic Diseases Center, University of Florence, Florence, ITALY9,NEU-
ROFARBA Department, Neurosciences Section, University of Florence, Florence, ITALY10, 
Department of Neurological, Neurosurgical and Behavioural Sciences, University of Siena, 
Policlinico “Le Scotte”, Siena, ITALY11, Department of Neurological, Neurosurgical and Be-
havioural Sciences, University of Siena, Policlinico “Le Scotte”, Siena, ITALY12, Department 
of Neurosciences, University of Padua, Oadua, ITALY13, Stroke Unit and Neurology, Azienda 
Ospedaliero Universitaria Careggi, Florence, ITALY14, NEUROFARBA Department, Neurosci-
ences Section, University of Florence, Florence, ITALY15 

Background: CADASIL is an inherited arteriopathy pathologically characterized degeneration 
of vascular smooth muscle cells (VSMC). Data are arising about a possible role of endothelial 
dysfunction in modulating phenotype [1].  
Methods: In the framework of MILES, we measured two markers of endothelial function in 
CADASIL: endothelial and circulating progenitor cells (EPCs and CPCs), and vasodilatation 
after reactive hyperemia (RHV). Cells were measured in peripheral blood using flow cytome-
try. RHV was assessed by pletismographic method (Endo-PAT 2000-Itamar). The ratio between 
the average post-occlusion and baseline signal amplitude (PAT score) was assumed as RH in-
dex (RHI). A cut-off <1.67 was used to define abnormal RHI values. Normalized augmentation 
index (NAI), measuring arterial elasticity, and PAT score after administration of nitroglycerin 
(NVI), an endothelium-independent vasodilatation index, were also assessed.   
Results We enrolled 73 CADASIL pts and 44 controls. In table 1 the demographic and clinical 
features. EPCs levels were significantly reduced in CADASIL pts [CD34/Kdr 0.027 vs 0.039 
cells/µl, p=0.011; CD133/Kdr 0.026 vs 0.039 cells/µl, p=0.007; CD34/CD133/Kdr 0.024 vs 
0.036 cells/µl, p=0.009]. Mean RHI was 2.03±0.7 in CADASIL pts and 2.18±0.6 in controls 
(p=0.109). RHI was abnormal in 41.1% of CADASIL pts vs 13.6% of controls (p=0.002). The 
difference remained significant in multivariate logistic regression models adjusting for age, hy-
percholesterolemia, hypertension, diabetes, and statins and antiaggregants use. Mean NAI and 
NVI were 14.5 vs 9.4 (p=0.09) and 1.58 vs 1.44 (P=0.428), respectively in CADASIL pts and 
controls.  
Conclusion Our data support the hypothesis of endothelial dysfunction in CADASIL. VSMC 
could be preserved in peripheral arteries in this group of mildly symptomatic CADASIL pa-
tients.
 
Reference:  
1Pescini F et al. Stroke 2010;41:218-223
 
 

6 Small vessel stroke and white matter disease B 
17:20 - 17:30 

Influence of dietary fatty acids on CADASIL phenotype: results from the MIcrovascular 
LEukoencefalopthy Study (MILES). 
A.M. Basile1, F. Pescini2, F. Squarzanti3,  B. Bertaccini4, S. Bianchi5,  MT. Dotti6, E. Adriano7,  
M. Balestrino8, A. Federico9, C. Gandolfo10, L. Pantoni11, D. Inzitari12 
 
Department of Neurosciences, Sant’Antonio Hospital, University of Padua, Padova, IT-
ALY1,NEUROFARBA Department, Neuroscience section, University of Florence, Florence, 
ITALY2, Department of Neurosciences, Sant’Antonio Hospital, University of Padua, Padova, 
ITALY3, Department of Statistics, University of Florence, Florence, ITALY4, Department of 
Neurosciences, University of Siena, Siena, ITALY5, Department of Neurosciences, University 
of Siena, Siena, ITALY6, Department of Neuroscience, University of Genova, Genova, ITALY7, 
Department of Neuroscience, University of Genova, Genova, ITALY8, Department of Neurosci-
ences, University of Siena, Siena, ITALY9, 
Department of Neuroscience, University of Genova, Genova, ITALY10, NEUROFARBA De-
partment, Neuroscience section, University of Florence, Florence, ITALY11, NEUROFARBA 
Department, Neuroscience section, University of Florence, Florence, ITALY12 

Background: Cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoen-
cephalopathy (CADASIL) is an inherited disease with a largely variable phenotype, modulators 
of which are poorly recognized. The MIcrovascular LEukoencephalopathy Study (MILES) 
aimed to assess several putative modulators including nutritional factors. Patients with age-re-
lated leukoencephalopathy (ARL) were studied as controls. We report here about the effect of 
plasma fatty acids (FA).  Methods: Thirty-four CADASIL (52.9+/-13.9 yrs) and 65 ARL pa-
tients (71.6+/-7.3 yrs) were studied; data collected included demographics, risk factors, dietary 
habits, cognitive and motor function tests, and MRI data. Plasma phospholipid FA composi-
tion, which reflects dietary fats, was determined by gaschromotography. Results: Distribution 
of FA families (saturated FA, monounsaturated MUFA, n3-, n6-plyunsaturated PUFA) did not 
differ comparing the two groups of patients. Contrary to ARL patients, among CADASIL pa-
tients saturated FA levels showed a positive correlation with carotid intima-media thickness 
(r=0.50, P=0.008) and with leukoaraiosis (LA) grade, as rated by the Fazekas scale (r=0.33, 
P=0.05). Moreover, in the CADASIL patients saturated FA significantly correlated with worse 
performance both on neuropsychological and motor testing (MMSE: r=-0.36, P=0.03; word list: 
r=0.38, P=0.02; delayed recall: r=0.48, P=0.003; Stroop: r=0.34, P=0.04; symbol digit: r=-0,36, 
P=0.03, and Short Physical Performance Battery (SPPB): r=-0.38, P=0.02). Among ARL pa-
tients they correlated only with the Disability Assessment for Dementia (DAD) scale (r=-0.24, 
P=0.05). In both groups of patients no significant correlation was found between MUFA and 
PUFA and most functional performances. Finally, as compared to ARL patients, in CADASIL 
saturated FA correlated with a higher stroke risk (ANOVA, P=0.037). Conclusion: Our data 
suggest a possible modulating effect of saturated FA on CADASIL phenotypic expression. 
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17:40 - 17:50 

Impaired peripheral endothelial function is associated with number of lacunes in CADA-
SIL 
F.C. Moreton1, C Delles2, M.R. Lopez Gonzalez3,  C Santosh4, B Cullen5,  C Schwarzbauer6, 
K.W. Muir7 
 
Institute of Neuroscience and Psychology, University of Glasgow, Glasgow, UNITED 
KINGDOM1,Institute of Cardiovascular and Medical Sciences, University of Glasgow, 
Glasgow, UNITED KINGDOM2, Institute of Neuroscience and Psychology, University of 
Glasgow, Glasgow, UNITED KINGDOM3, Southern General Hospital, NHS Greater Glasgow 
and Clyde, Glasgow, UNITED KINGDOM4, Institute of Health and Wellbeing, University of 
Glasgow, Glasgow, UNITED KINGDOM5, Aberdeen Biomedical Imaging Centre, University 
of Aberdeen, Aberdeen, UNITED KINGDOM6, Institute of Neuroscience and Psychology, Uni-
versity of Glasgow, Glasgow, UNITED KINGDOM7

Introduction: While clinical manifestations of CADASIL are cerebral, peripheral vascular func-
tion is also abnormal. We aimed to determine whether peripheral vascular dysfunction is related 
to disease severity as a first step in investigating biomarkers of disease progression. 
Methods: Patients >18 years with genetically confirmed CADASIL underwent tests of periph-
eral vascular function (pulse wave analysis, pulse wave velocity (PWV), Endopat®, carotid in-
tima-media thickness, brachial flow mediated dilatation (FMD)), and transcranial Doppler with 
CO2 vasoreactivity challenge. MRI brain scans were acquired and analysed for number and 
location of lacunes and microbleeds, and CADASIL-modified Scheltens score. Clinical infor-
mation and disability measures were collected.  
Results: We recruited 20 patients (9 male), mean (±SD) age 51±10 years, from 18 pedigrees: 
11 had previous stroke or TIA (at mean age 47±9). Median (IQR) baseline mRS was 0 (2) and 
time since diagnosis 4 (8.5) years. Increasing age was associated with white matter hyperinten-
sity Scheltens scores (R2 = 0.232, p=0.032). Total number of lacunes increased with age (R2 = 
0.224, p = 0.035), higher PWV (R2 = 0.231, p = 0.032) and lower FMD (R2 = 0.375, p=0.012) 
but only FMD remained significant in multivariate modelling. This relationship was most sig-
nificant for IFT lacunes (R2 = 0.417, p=0.007). Total number of microbleeds increased with 
age (R2 = 0.217, p=0.039) and CIMT (R2 = 0.210, p = 0.042) but only age was significant in 
modelling. Other tests of peripheral vascular function and cerebrovascular reactivity were not 
related to disability or radiological measures. 
Discussion: Peripheral endothelial dysfunction was associated with number of lacunes but not 
white matter hyperintensities. Impaired endothelial function may enhance the likelihood of in-
farction in vulnerable tissue. Serial assessments at 1 year and 2 years are ongoing to investigate 
markers of radiological and clinical progression. 
 
 

Table 1. Demographic and clinical data of CADASIL patients and controls
CADASIL pa-

tients 
(N=73)

Controls 
(N=44)

CADASIL vs controls
 p

Mean age, yrs (±S.D.) 53.4 (±14.2) 54.1 (±14.5) 0.790*
Males, % 43.5 51.3 0.547**
Hypertension, % 46.6 33.3 0.176**
Hypercholesterol-
emia, %

58.9 18.6 <0.001**

Diabetes mellitus, % 15.1 4.7 0.128**
Smoking, % 37 37.2 1.000**
Stroke, % 33.3 4.7 <0.001**
Cognitive disturbanc-

es, %
22.2 0 <0.001**

Psychiatric distur-

bances, %
42.5 13.6 0.001**

Migraine, % 37.8 12.7 0.002**
Mini Mental State 
Examination, mean 
score (±S.D.)

27.54 (±4.1) 29.24 (±2.9) 0.010*

Instrumental Activ-
ities of Daily Living, 
mean score (±S.D.)

6.77 (±2.8) 7.90 (±0.3) 0.034*

*

 T-test
** Fisher-test

 



Nice, France  2014

165

9 Small vessel stroke and white matter disease B 
17:50 - 18:00 

Blood-brain barrier permeability in cerebral white matter is quantitatively increased in 
lacunar stroke patients compared to healthy controls 
C.E. Zhang1, S.M. Wong2, H.J. van de Haar3,  J.E.A. Staals4, J.F.A. Jansen5,  C.R.L.P.N. Jeu-
kens6, P.A.M. Hofman7,  W.H. Backes8, R.J. van Oostenbrugge9 
 
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, Maastricht University Medical Center, Maastricht, THE NETHER-
LANDS5, Maastricht University Medical Center, Maastricht, THE NETHERLANDS6, Maas-
tricht University Medical Center, Maastricht, THE NETHERLANDS7, Maastricht University 
Medical Center, Maastricht, THE NETHERLANDS8, Maastricht University Medical Center, 
Maastricht, THE NETHERLANDS9

Background Lacunar stroke (LS) is a major clinical consequence of cerebral small vessel dis-
ease (cSVD). Increased blood-brain barrier (BBB) permeability is thought to play a pivotal 
role in the pathophysiology of cSVD. Previous studies showed a qualitative increase of BBB 
permeability in the entire cerebral white matter (WM), and in the normal appearing white mat-
ter (NAWM) in LS patients compared to healthy controls. However, quantitative studies are 
lacking, hence no reliable comparison can be made between studies and no quantitative refer-
ence points exist for BBB permeability. We developed a new dynamic contrast enhanced MRI 
(DCE-MRI) protocol and applied this to quantify BBB permeability in WM and NAWM, in LS 
patients and healthy controls. Methods We included 17 first ever LS patients and 8 age and gen-
der matched healthy controls. All received a DCE-MRI using a 3T scanner. Signal intensities 
were incorporated in the Patlak model to determine the transfer constant Ki, a pharmacokinet-
ic parameter for BBB permeability, in the WM and NAWM. Mean Ki values were compared 
between the two groups. Here, only Ki values of > 0,002 ml/min were used, as we consider 
values above this cut off point to be indicative of an abnormal permeability. In addition, risk 
factors such as hypertension and diabetes were compared. Results LS patients had a significant-
ly higher mean Ki in WM (3.73∙10-3 vs 3.26∙10-3 ml/min; p=0.043) and NAWM (3.74∙10-3 vs 
3.26∙10-3 ml/min; p=0.043) compared to healthy controls. No differences in risk factors were 
found between the groups. Conclusion BBB permeability in WM and NAWM was quantita-
tively higher in LS patients compared to healthy controls, with negligible differences between 
NAWM and WM within each group. This finding supports previous qualitative studies, reflect-
ing the generalized white matter pathology in cSVD. Moreover, this study provides quantitative 
BBB permeability data in LS patients, which are essential for future data comparison and anal-
ysis. 
 
 

18:15-19:45   Room Hermes
Satellite Symposium EVER Neuro Pharma

Advances in multimodal stroke therapies 
Chair: M. Brainin, Austria 
 
Underlying neuroprotective effects of Cerebrolysin in stroke patients 
J. Zheng, China 
 
Is there still a future for Neuroprotection? 
M. Fisher, USA 
 
Combining Rigorous Evaluation with Real-life Studies 
K. Lees, UK 
 
Cerebrolysin in Vascular Dementia – the current stage and the way forward 
A.B. Guekht, Russian Federation 
 
Industry sponsered satelitte symposium. Sponsered by EVER Neuro Pharma
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18:15-19:45   Room Rhodes
 Symposium of the French Neurovascular Society

Highlights on cerebrovascular diseases
Chairs: F. Chollet, France and S. Timsit, France

Predictive factors or a pure vascular dementia model: a study based on the 
Franco-German CADASIL cohort
H. Chabriat, Paris, France

Hypoperfusion intensity ratio predicts infarct progression and functional outco-
me in the DEFUSE 2 cohort
J.M. Olivot, Toulouse, France

Decrease of cerebral blood volume and risk of intracerebral haemorrhage du-
ring acute cerebral ischaemia
T. Cho, Lyon, France

Antithrombotic treatment and intracerebral haemorrhage: what's the deal?
C. Cordonnier, Lille, France

Temporal changes in intracerebral haemorrhage profiles
Y. Bejot, Dijon, France

18:15-19:45   Room Euterpe
Satellite Symposium Bayer Yakuhin

Controversies and perspectives in the use of NOACs
Chairs: M.G. Hennerici, Germany and S. Uchiyama, Japan

Opening remarks & prologue
S. Uchiyama

Timing to start NOACs after stroke or TIA
 H.C. Diener, Germany

Indication of t-PA in anticoagulated patients
T. Nagao, Japan

Ethnic difference in the risk and benefit of anticoagulants between Caucasian 
and Asian patients
K. Toyoda, Japan

To monitor or not to monitor for intermittent atrial fibrillation to prevent sub-
sequent strokes    
R. Veltkamp, UK/Germany

Pleiotropic effects of factor Xa and thrombin antagonists
H. Spronk, The Netherlands
 
Closing remarks & epilogue
M.G. Hennerici

Industry sponsered satelitte symposium. Sponsered by Bayer Yakuhin 



Nice, France  2014

167

Friday 9 May 2014 - Programme Overview
Apollon Auditorium Athena Hermes Rhodes Clio/Thalia

 
Erato/Uranie Calliope

8:30
 

8:30 - 10:00
Mini Symposium 9

Rehabilitation
p.168

 
8:30 - 10:00

Mini Symposium 10
Re-canalization, re-perfusi-
on and interventional treat-
ment: what can be used to 
improve early outcome of 

ischaemic stroke ?
p.168

8:30 - 10:00
Oral Session

Vascular surgery 
and neurosurgery

p.169

 
8:30 - 10:00
Oral Session

Acute stroke: new treat-
ment concepts 

p.175

8:30 - 10:00
Oral Session

Behavioral disorders 
and post-stroke de-

mentia
p.181

9:00

9:30

10:00 10:00- 10:30  Coffee Break

10:30 10:30 - 11:15
ESC Lecture

p.18611:15

11:15 11:15 - 12:45
Oral Session

Large clinical trials 2
p.18712:00

12:45 12:45- 13:00
Closure

13:00

Friday 8 May 2014



23. European Stroke Conference

168 Scientific Programme

8:30-10:00   Room Athena Mini Symposium 9
Rehabilitation

Complementary therapeutic options in stroke rehabilitation
Chairs: M. Levin, Canada and V. Hoemberg, Germany

Neuromodulation by transcranial magnetic stimulation
 L. Cohen, USA

Neuromodulation by transcranial DC stimulation
W. Paulus, Germany

Use of “robots”
L. Saltuari,   Austria

Use of virtual reality
M. Levin, Canada   

8:30-10:00   Room Hermes Mini Symposium 10
Re-canalization, re-perfusion and interventional treatment: what can be 
used to improve early outcome of ischaemic stroke ? 

Re-canalization, re-perfusion and interventional treatment: what can be used to 
improve early outcome of ischaemic stroke ? 
Chairs:  J. C. Baron, France and G. J. del Zoppo, USA

Re-canalization vs. re-perfusion in animals
G. J. del Zoppo, USA

Re-canalization vs. re-perfusion in man
S. Davis, Australia
 
Recent trials, results and perspectives of interventional re-canalization
K. Szabo, Germany

New developments and devices 
G. Schroth, Switzerland
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2 Vascular surgery and neurosurgery  
8:40 - 8:50 

Symptomatic carotid near-occlusion with string sign incurs a very high risk of stroke 
E. Johansson1, P. Wester2 
 
Pharmacology and Clinical Neuroscience, Umeå University, Umeå, SWEDEN1,Public 
Health and Clinical Medicine, Umeå University, Umeå, SWEDEN2

BACKGROUND: Carotid near-occlusion could be with or without a string sign and without 
string sign. Of the 262 patients with carotid near-occlusion in the pooled NASCET and ECST 
trials, only 6% had a string sign. Thus, the finding of low risk of recurrent stroke among pa-
tients with symptomatic carotid near-occlusion in these trials is limited to near-occlusions with-
out string sign. The risk of recurrent stroke in patients with symptomatic near-occlusion with 
string sign is unknown. The aim of this study is to analyse the 90-day risk of recurrent ipsilater-
al ischemic stroke in patients with symptomatic carotid near-occlusion with string sign. 
METHODS: This is a secondary analysis of the ANSYSCAP study. We prospectively analysed 
230 consecutive patients with symptomatic 50-99% carotid stenosis or near-occlusion. Based 
on the combination of carotid findings on conventional angiography, computed tomography 
angiography (with 2 blinded observers), and ultrasound, patients were classified as having 50-
99% carotid stenosis, near-occlusion without string sign, and near-occlusion with string sign. 
The 90-day risk of recurrent ipsilateral ischemic stroke was compared between these three 
groups with Kaplan-Meier analysis. Only events before CEA were analysed.  
RESULTS: The 90-day risk of recurrent stroke was 18% (29/205; 95%CI 12-25%) for patients 
with 50-99% carotid stenosis, 0% (0/15) for patients with near-occlusion without string sign, 
and 43% (4/10; 95% CI 25-89%) for patients with near-occlusion with string sign (p=0.035, log 
rank test). These findings remained statistically significant after multivariable adjustment for 
age, sex, and type of presenting event. 
CONCLUSION Patients with symptomatic carotid near-occlusions with string sign have a very 
high risk of stroke recurrence. Urgent carotid endarterectomy should be considered for these 
patients. 
 
 

1 Vascular surgery and neurosurgery  
8:30 - 8:40 

Longterm Outcome and Quality of Life in elderly patients (≥60 yrs.) after hemicraniecto-
my in malignant middle cerebral artery infarction 
A. Ragoschke-Schumm1, C. Junk2, S. Walter3,  M. Lesmeister4, K.C. Fassbender5 
 
University Clinic of the Saarland, Department of Neurology, Homburg, GERMANY1,Uni-
versity Clinic of the Saarland, Department of Neurology, Homburg, GERMANY2, University 
Clinic of the Saarland, Department of Neurology, Homburg, GERMANY3, University Clinic of 
the Saarland, Department of Neurology, Homburg, GERMANY4, University Clinic of the Saar-
land, Department of Neurology, Homburg, GERMANY5

Recent studies show that hemicraniectomy significantly reduces mortality in malignant middle 
cerebral artery infarction with acceptable functional outcome in patients <60 yrs. However, it is 
controversial whether older patients also benefit from this therapy. We assessed the long-term 
outcome in patients ≥60 yrs. compared with younger patients with treated with decompressive 
craniectomy. The outcome is described in terms of survival, disabilities, life satisfaction and 
opinion if they would again agree to perform this procedure. Materials and methods: Patients 
were examined and classified according to the Modified Rankin Scale (mRS), National Insti-
tutes of Health Stroke scale (NIHSS), Barthel Index (BI), Hamilton-Anxiety-Depression-Scale 
(HADS), Mini-Mental-State (MMS), short-form health survey (SF-36) and a life satisfaction 
checklist. Finally they were asked whether they would agree again to perform the procedure. 
Results: Between 06/2005 and 10/2013 80 patients underwent hemicraniectomy (n=35 ≥60 yrs, 
range 60-77 yrs). Long-term survival was significantly decreased in the ≥60 yrs. group (51% 
vs. 80%) but in-hospital mortality was lower (11% vs. 18%). For patients ≥60 yrs. there were 
non-significant trends towards worse outcomes in NIHSS (10.46 vs. 9.13), mRS (4.27 vs. 3.92), 
BI (50 vs. 55.5), HADS (4.36 vs. 4.08) and MMS (18.3 vs. 24.4). In contrast, the SF-36 scores 
showed non-significant trends that the patients view of their health in most items was better in 
the aged group with exception of the item general health. No significant differences were found 
for general life satisfaction and agreement to perform the procedure again. Conclusion: Long 
term survival and physical outcome in patients >60 yrs. is impaired compared with younger 
patients, but these patients still had fairly good insight into their limitations. Contrasting to the 
physical impairment the patients view of their health was better in the group ≥60 yrs. and there 
was no significant difference in general life satisfaction. Our data show that hemicraniectomy in 
patients ≥60 yrs. should be considered depending on the will of the patient and comorbidity. 
 
 

8:30 - 10:00   Oral Session   Room Clio/Thalia
Vascular surgery and neurosurgery
Chairs: D.J.W. Dippel, The Netherlands and A. Halliday, UK
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4 Vascular surgery and neurosurgery  
9:00 - 9:10 

Does Carotid Surgery following recent ipsilateral symptoms still provide effective future 
stroke prevention?-time to re-evaluate the role of surgery 
A. Halliday1, P.J. Howard2, K. Musicki3,  M . Nasir4, C. Darby5, A . Handa6, L. Hands7, J . Per-
kins8 
Staff of the Vascular Laboratory, Oxford University Hospitals
 
University of Oxford, Oxford, UNITED KINGDOM1,University of Oxford, Oxford, UNIT-
ED KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3, University of Oxford, 
Oxford, UNITED KINGDOM4, Oxford University Hospitals, Oxford, UNITED KINGDOM5, 
University of Oxford, Oxford, UNITED KINGDOM6, University of Oxford, Oxford, UNITED 
KINGDOM7, Oxford University Hospitals, Oxford, UNITED KINGDOM8

Introduction: Surgery (CEA) for recently symptomatic carotid artery stenosis (CS) is thought to 
prevent future stroke. Although effective in trials conducted 20-30 years ago, efficacy of CEA 
has not been re-evaluated despite significant improvements in medical treatment.  
Methods:  Between 2007 & 2012, demographics, event type and severity, imaging results, and 
timing of intervention were analysed for all patients undergoing carotid duplex imaging in our 
institution. Stroke-free survival for all patients was determined by Kaplan-Meier analyses.  
Results: 9600 patients were admitted to Oxford with acute cerebrovascular events during the 
study period. 7135 had carotid duplex imaging (87.9% for symptoms). 
CS >60% was found in 1089 (15.3%), 781 (71.7%) were symptomatic and 361 (46.2%) sub-
sequently had CEA. During the study period, time from symptoms to surgery fell from median 
34.0days to 12.5 days, p=0.01. A further 48/308 (15.6%) had surgery for asymptomatic CS.  
Annual stroke/death risk during five-year follow up (mean 3.6 (+/-1.3) yrs) was highest for 
those with symptoms, but no surgery (2.8% +/-0.5); lower for those who had surgery for symp-
toms (1.7%+/-0.4); and lowest for those without symptoms who had surgery (0%) (p=0.02 
Log-rank). Patients scanned following TIA or stroke symptoms, but found to have CS in a dif-
ferent territory, had an outcome similar to un-operated patients with ipsilateral symptomatic 
CS. 
Conclusions: CEA for patients with ipsilateral CS and recent symptoms produced only margin-
al improvement (~1% pa) in 5-year stroke and death risk, compared with un-operated patients. 
Stroke and death risk for patients with CS, but symptomatic in another territory, was high (~3% 
pa); these patients should be treated medically and intervention may be appropriate for some,. 
The current benefits of CEA need to be re-evaluated by contemporary trials.
 
 

3 Vascular surgery and neurosurgery  
8:50 - 9:00 

Upregulated CD147 is associated with the presence of carotid plaque hemorrhage and re-
cently ischemic stroke events 
M. Cui1 
 
Neurology department Huashan hospital Fudan University, Shanghai, CHINA1

BACKGROUND : 
Intraplaque hemorrhages (IPH) may predispose to unstable atherosclerotic disease. The pres-
ence of IPH in the carotid plaque may predicts future ischemic stroke events. It is known that 
matrix metalloproteinases (MMPs) plays an important role in matrix degradation within the 
atherosclerotic lesion leading to plaque destabilization and ischemic stroke. CD147 acting as 
MMPs inducer can increase the production of MMPs. We hypothesized that CD147 could be 
involved in plaque vulnerability and cerebral vascular events.  
METHODS: 
Plasma levels of CD147 were measured in 57 consecutive patients undergoing carotid endarter-
ectomy (CEA). Including 35 patients who had cerebral ischemic events within the last 6 months 
and 22 asymptomatic patients. Histological features of carotid plaques were scored blindly by 
two independent Histopathologists using the AHA plaque scoring system.  
RESULTS: 
Our major findings were (i) 36 plaques were histologically unstable (Grade 2/3), while 21 were 
stable (Grade 0/1). The levels of serum CD147 were elevated in patients with unstable plaques 
but has no significant difference compared to those with stable plaques.  (ii) 25 unstable plaques 
presented IPH. CD147 showed particularly high levels in patients with IPH compared to those 
without IPH ( P<0.05). (iii) High levles of CD147 were found in those with recently ischemic 
stroke (within the last 6 months) compared to the patients with asymptomatic plaques.  
CONCLUSION: 
Our findings suggest that CD147 could contribute to plaque instability specially related to the 
presence of IPH. It is also associated with the incidence of cerebral ischemic events. It may 
serve as a promising biomarker for plaque vulnerability and evaluating the risk of ischemic 
stroke. 
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5 Vascular surgery and neurosurgery  
9:10 - 9:20 

Modified Rankin score at 4 years in the International Carotid Stenting Study in patients 
experiencing an outcome event. 
R.L. Featherstone1, D. Doig2, F. Kennedy3,  J. Dobson4, M.M. Brown5 
 
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 Insti-
tute of Neurology, London, UNITED KINGDOM5

Background: ICSS (ISRCTN25337470) is a randomised trial comparing carotid stenting (CAS) 
to endarterectomy (CEA) for symptomatic carotid stenosis. The long-term rate of procedural 
stroke or death, or ipsilateral stroke during follow up was higher in those allocated CAS com-
pared with CEA, but this was almost entirely accounted for by excess procedural stroke after 
CAS. However, cranial nerve palsy (CNP) and haematoma occurred mainly after surgery. We 
previously showed no difference in long term disability measured using the modified Rankin 
score (mRS) during follow up between all patients allocated CEA versus CAS. However, the 
impact of individual outcome events on long-term disability was unclear. We therefore exam-
ined disability in patients with outcome events. 
Methods: Disability in ICSS was measured using the mRS at randomisation and each follow 
up. We performed an intention to treat analysis comparing mRS in the CEA arm with the CAS 
arm at four year follow up in patients who had any stroke or procedural myocardial infarction 
(MI), cranial nerve palsy (CNP) or severe haematoma defined as requiring treatment or pro-
longing hospital stay. 
Results: Of 1710 patients in ICSS, 574 in the CEA arm and 588 in the CAS arm had mRS re-
corded at four year follow up. 77 (13.4%) CEA and 69 (11.7%) CAS patients had any stroke, 
procedural MI, severe haematoma or CNP (p=0.43).The median mRS at four years was 2 both 
groups. There was no significant difference in the distribution of the mRS scores analysed ac-
cording to the method of Howard et al (39% of patients with an outcome event would have a 
better outcome with CAS, 44% of patients would have a better outcome with CEA and 17% ap-
pear the same with either treatment, p=0.44, see figure).  
Conclusion: The pattern of disability following outcome events is balanced between the two 
arms of ICSS. The impact of the excess of any stroke on long-term disability after CAS is bal-
anced by the impact of other outcome events after CEA.
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6 Vascular surgery and neurosurgery  
9:20 - 9:30 

One or 2 Staged Multiple tailor made Cerebral Revascularizations in Pediatric Moyam-
oya patients performed at the Moyamoya Center University Childrens Hospital Zurich 
N. Khan1, D. Deanovic2, M. Hoelzle3,  A. Hackenberg4, A. Buck5,  G. Baltsavias6 
 
Moyamoya Center, Division of Pediatric Neurosurgery, Department of Surgery, Univer-
sity Childrens Hospital Zurich, Zurich, SWITZERLAND1,Department of Anesthesiology, 
University Childrens Hospital Zurich, Zurich, SWITZERLAND2, Department of Anesthesiol-
ogy, University Childrens Hospital Zurich, Zurich, SWITZERLAND3, Department of Neurol-
ogy, University Childrens Hospital Zurich, Zurich, SWITZERLAND4, Department of Nuclear 
Medicine, University Hospital Zurich, Zurich, SWITZERLAND5, Department of Neuroadiolo-
gy, University Hospital Zurich, Zurich, SWITZERLAND6

Introduction :  
Childhood moyamoya is different to adult moyamoya. It is rapidly progressive showing fre-
quent involvement of anterior and posterior cerebral circulation resulting in repetitive cerebral 
ischemia. Prevention of stroke is achieved by multiple cerebral revascularization procedures in 
cerebral areas affected.  
Material and Method :  
Multiple cerebral revascularizations performed in newly diagnosed moyamoya cases referred 
internationally to our moyamoya Center, University  Children’s Hospital Zurich are presented. 
Twenty-four children underwent cerebral revascularization (2011 and 2013). Mean age at ini-
tial presentation was 7 years (range 1-17). Twenty children with bilateral angiopathy and four 
with unilateral disease presented with transient ischemic attacks. Territorial cerebral perfusion 
reserve deficits on Diamox-H215O-PET was seen in all patients. Depending on clinical symp-
tomatology, number of arterial territories involved and perfusion reserve deficits after Diamox 
challenge surgery was tailormade to each individual child.  
Results :  
A total of 74 revascularization procedures were performed (one or 2 staged) with 28 revascular-
izations in ACA (13 bilateral), 39 in MCA  (18 bilateral) and 7 in PCA territories (all unilater-
al). Combined STA-MCA (superficial temporal artery to middle cerebral artery) bypass or STA-
ACA (anterior cerebral artery) bypass was performed alongwith indirect encephalo-duro-myo 
or encephalo-duro-galea-periost-synangiosis (EDMS, EDGPS). In cases where a direct bypass 
could not be performed, only indirect revascularization was undertaken. For the posterior cir-
culation only indirect encephalo-duro-arterio-synangiosis (EDAS) was undertaken. In cases 
requiring bilateral MCA revascularization, surgery was performed on both sides in one stage. 
Perioperatively special attention was given to continuation of Aspirin and adequate hydration. 
There were no peri- or postoperative complications.  
Conclusions :  
Multiple tailormade direct bypass procedures in combination with indirect techniques for re-
vascularizations of the MCA, ACA and PCA territories are decisive in the prevention of stroke 
in moyamoya children. 
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8 Vascular surgery and neurosurgery  
9:40 - 9:50 

Management Strategy in Pediatric Moyamoya Angiopathy: The Zurich Moyamoya Cen-
ter Experience 
N. Khan1, D. Deanovic2, M. Hoelzle3,  A. Hackenberg4, M. Hug5,  A. Buck6, G. Baltsavias7 
 
Moyamoya Center, Division of Pediatric Neurosurgery, Department of Surgery, Univer-
sity Childrens Hospital Zurich, Zurich, SWITZERLAND1,Department of Anesthesiology, 
University Childrens Hospital Zurich, Zurich, SWITZERLAND2, Department of Anesthesiol-
ogy, University Childrens Hospital Zurich, Zurich, SWITZERLAND3, Department of Neurol-
ogy, University Childrens Hospital Zurich, Zurich, SWITZERLAND4, Center for Child De-
velopment, University Childrens Hospital, Zurich, Zurich, SWITZERLAND5, Department of 
Nuclear Medicine, University Hospital Zurich, Zurich, SWITZERLAND6, Department of Neu-
roradiology, University Hospital Zurich, Zurich, SWITZERLAND7

Introduction and Objectives: 
Moyamoya is a dynamic, progressive steno-occlusive angiopathy of the circle of Willis present-
ing with repetitive ischemic strokes In the pediatric age group. Management strategy of newly 
diagnosed children referred to our moyamoya center is presented. 
Method/Patient Selection: 
Twenty-six newly diagnosed moyamoya children, referred from within Europe and internation-
ally, were managed at our moyamoya center between March 2011 - December 2013.  Mean age 
was 8 years (range 1-17 years). Female to male ratio was 15:11.  
Results: 
Diagnostic workup consisted of clinical-neurological evaluation including child development/
cognition testing, diagnostic 6-vessel cerebral angiography, MRI and H215O-PET scan (Dia-
mox challenge). 
Headache and transient ischemic attacks were common presenting symptoms. Moyamoya syn-
drome was seen in half of the children (13/26). Two of syndromic moyamoya children were as-
ymptomatic clinically. Bilateral cortical/subcortical infarcts in distribution territories of anterior 
cerebral artery (ACA), middle cerebral artery (MCA) and/or posterior cerebral artery (PCA) 
were seen mainly in children of age < 5 years. Unilateral angiopathy was seen in 4 children. 
Twenty-four children showed bilaterally decreased perfusion reserves on Diamox-H215O-PET 
in ACA, MCA and /or PCA territories. Depending on symptomatology, extent of angiopathy 
and territorial cerebral perfusion reserve deficits, multiple 1 or 2 staged cerebral revasculariza-
tion surgeries were performed. Clinical-neuroradiological follow up (6 months and 1-3 years) 
after last surgery is ongoing and to be continued into adulthood.The first 15 children at average 
post-op follow up of 9 months (6 months-1 year) remain stroke free. 
Conclusions: 
Moyamoya in Europe and internationally is highlighted. Accurate diagnostic work-up and pre 
surgical planning is necessary for a good clinical outcome. A dedicated center i.e. an interdisci-
plinary medical and neurosurgical team with an infrastructure appropriate for the pediatric age 
group is pivotal for optimal management. 

7 Vascular surgery and neurosurgery  
9:30 - 9:40 

Neurocognitive dysfunction and Improvement after STA-MCA bypass in adult moyamoya 
disease 
S.Y. CHUNG1, M.S. PARK2, H.J. BAEK3,  B.H. YOON4

 
Department of Neurosurgery, Eulji University Hospital, Daejeon, SOUTH KOREA1,De-
partment of Neurosurgery, Eulji University Hospital, Daejeon, SOUTH KOREA2, Department 
of Neurosurgery, Eulji University Hospital, Daejeon, SOUTH KOREA3, Department of Neuro-
surgery, Eulji University Hospital, Daejeon, SOUTH KOREA4

Object:Moyamoya disease is a rare, chronic cerebrovascular occlusive condition of unknown 
etiology. In addition, cognitive dysfunction of adult patients diagnosed with MMD is infre-
quently reported and has yet to be well characterized. We wanted to determine neurocogni-
tive profile in adult MMD without stroke and whether STA-MCA bypass have effect on the 
improvement of cognitive function. Methods:From 2 years,12 patients with angiographically 
diagnosed as MMD underwent STA-MCA bypass for hemodynamic impairment. In 7 patients, 
we initially performed cognitive function test, SNSB (Seoul Neuropsychological Screening 
Battery). All patients showed hypoperfusion and impaired CVR on perfusion MRI, SPECT 
with Diamox study with no evidence of infarction on MR DWI. five patients had f/u SNSB at 
3month after surgery. Data from preoperative and postoperative SNSB were compared. Re-
sult:The median age of 7 patients was 45 (range 24-55) years. Significant cognitive impairment, 
defined as half of test scores ≥ 1 SD below the normal mean, was present in 2 patients (28%). 
Generative naming, verbal & visual memory, visuospatial function, and attention were the abil-
ity areas most frequently impaired, whereas confrontational naming was relatively intact. Af-
ter STA-MCA bypass, without reference to significant cognitive impairment, memory domain 
showed significant improvement. Verbal memory was dramatically improved in all 3 patients 
with f/u and visual memory also showed improvement in 2 patients (verbal memory p<0.038 
, visual memory p<0.042 ( Wilcoxon signed rank test). Conclusion:In our preliminary study, 
we found that some proportion of patients with adult MMD demonstrate disruption of neuro-
cognition. This suggests the possibility of chronic hypoperfusion, rather than focal stroke, as a 
primary cause of cognitive impairment. After STA-MCA bypass, memory domain showed re-
markable improvements. Although further study will be needed, the importance of performing 
neurocognitive evaluations could be emphasized to assess more comprehensively full clinical 
impact of MMD and cognitive dysfunction may be an indication for earlier intervention and ef-
fectiveness with reperfusion procedures. 
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9 Vascular surgery and neurosurgery  
9:50 - 10:00 

Therapeutic strategy for bow hunter stroke 
H.N. Nakase1, Y.T. Takeshima2, Y.P. Park3

 
Department of Neurosurgery, Nara Medical University, Kashihara, JAPAN1,Department 
of Neurosurgery, Nara Medical University, Kashihara, JAPAN2, Department of Neurosurgery, 
Nara Medical University, Kashihara, JAPAN3

Bow hunter’s syndrome (BHS) is defined as symptomatic, vertebro-basilar insufficiency caused 
by mechanical occlusion of the vertebral artery at the atlanto-axial level during head rotation. 
In the present paper, we report our experiences of the management of 14 patients with BHS in 
our institute. During the last 10 years, we treated 14 cases with BHS. The series consist of  11 
males and 3 females; their ages ranged from 7 to 64 years old. Initial symptoms were dizzi-
ness in 11, visual disturbance in 2, unconsciousness in 1 case. Infarction occurred in 5 cases. 
Diagnosis was established by MRA, digital subtraction angiography, and three dimensional 
CT angiography (3D-CTA). Two patients were treated conservatively, and 12 cases underwent 
operations (posterior cervical fixation (C1-C2 fusion) in 11, and occipito-cervical fixation (OC 
fusion) in one with rheumatoid arthritis, and carotid stent in 1 case). Follow-up period ranges 
9 to 116 months (mean 64.4months). There were no perioperative neurological complications 
and recurrence during the follow up period. We concluded, from our experiences, that BHS is a 
rare pathology but associated with a pathognomonic and serious clinical presentation. The gold 
standard of diagnosis is dynamic angiography and 3D-CTA, and the patients were well man-
aged with tailored treatment including conservative, posterior stabilization of upper cervical 
instability, and endovascular surgery. Clinical and radiological results were excellent, and the 
treatment-related morbidity was low without any recurrences.
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Table 1
 Philippines 

(n=504)
Other Countries 

(n=595)

OR (95% CI)
*statistically signifi-

cant

Age (> 60y) 239 (47%) 328 (55%) 0.73 (0.58 – 0.93)*

Sex (female) 228 (45%) 178 (30%) 1.94 (1.51 – 2.48)*

Baseline NIHSS score ≥ 10 226 (45%) 137 (23%) 2.72 (2.10 – 3.52)*

Stroke onset to first dose (≥48h) 269 (54%) 261 (44%) 1.49 (1.17 – 1.89)*

Previous history of:
TIA
Ischemic stroke
Hemorrhagic stroke
Myocardial infarction or angina
Hypertension
Diabetes mellitus
Hyperlipidemia
Smoking
Habitual alcohol intake

16 (3%)
32 (6%)
3 (1%)
18 (4%)

460 (91%)
120 (24%)
38 (8%)

218 (43%)
166 (33%)

15 (3%)
67 (11%)
5 (1%)
52 (9%)

432 (73%)
231 (39%)
493 (83%)
284 (48%)
149 (25%)

1.27 (0.62 – 2.59)
0.53 (0.34 – 0.83)*
0.71 (0.17 – 2.97)
0.39 (0.22 – 0.67)*
3.95 (2.76 – 5.65)*
0.49 (0.38 – 0.64)*
0.02 (0.01 – 0.03)*
0.84 (0.66 – 1.06)
1.49 (1.15 – 1.93)*

1 Acute stroke: new treatment concepts  
8:30 - 8:40 

Baseline Characteristics and Treatment Responses of Patients included from the Philip-
pines in the CHIMES Study 
J.C. Navarro1, H.H. Gan2, A.Y. Lao3,  A.C. Baroque II4, J.H.B. Hiyadan5,  C.L. Chua6, M.C.Z. 
San Jose7,  J.M. Advincula8, C.F. Lee9, M.G. Bousser10, C.L.H. Chen11 
on behalf of the CHIMES Study Investigators
 
University of Santo Tomas Hospital, Manila, PHILIPPINES1,Jose Reyes Memorial Medical 
Center, Manila, PHILIPPINES2, Davao Medical College, Davao, PHILIPPINES3, University 
of Santo Tomas Hospital, Manila, PHILIPPINES4, Baguio General Hospital, Baguio, PHILIP-
PINES5, University of the Philippines-Philippine General Hospital, Manila, PHILIPPINES6, 
University of the Philippines-Philippine General Hospital, Manila, PHILIPPINES7, West Vi-
sayas State University, Iloilo, PHILIPPINES8, Singapore Clinical Research Institute, Singa-
pore, SINGAPORE9,Lariboisière University Hospital, Paris, FRANCE10, National University 
of Singapore, Singapore, SINGAPORE11 

Background 
The CHIMES Study is an international, randomized, placebo-controlled, double-blind trial that 
compared MLC601 (extracts from natural substances, NeuroAiD®) to placebo in 1099 patients 
with ischemic stroke of intermediate severity in the preceding 72 hours (Stroke 2013:44:2093-
100). Sites from the Philippines (PH) randomized 504 (46%) patients in the study. We aimed to 
define the patient characteristics and treatment responses in this subgroup to better understand 
and plan future trials. 
Methods 
The CHIMES dataset, from which data of patients from PH were extracted, was used in this 
analysis. We described and compared the baseline characteristics of patients, time from stroke 
onset to study treatment initiation, and treatment responses to MLC601. Treatment effect was 
analyzed using the same primary and secondary endpoints at month 3 (using LOCF if neces-
sary) as described in the main publication, i.e. modified Rankin Score (mRS), National Insti-
tutes of Health Stroke Scale (NIHSS), and Barthel Index (BI). 
Results 
Mean age for the PH cohort was 59.8+/-10.9 years with 228 (45%) women. Overall, age 
(p=0.003), baseline NIHSS (p<0.001), and stroke onset to study treatment initiation (p=0.016) 
were predictors of mRS at 3 months. The table shows the different baseline characteristics 
of PH patients as compared to the other subjects in the CHIMES study. Treatment effects of 
MLC601 as analyzed by mRS (shift and dichotomy 0-1), improvement in NIHSS (total and 
motor scores), and BI were statistically significant in the PH cohort (figure). 
Conclusions 
The PH cohort in the CHIMES study were younger, had more women, more severe strokes, and 
longer time between stroke onset and study treatment initiation. The stroke risk factor profile 
is different from those recruited from other countries. The efficacy of MLC601 is statistically 
significant in the PH cohort, likely due to inclusion of patients with more prognostic factors for 
poorer outcome. 
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2 Acute stroke: new treatment concepts  
8:40 - 8:50 

Prognostic Factors for Functional Outcome and Treatment Effect in the CHIMES Study 
S. Chankrachang1, J.C. Navarro2, D.A. De Silva3, S. Towanabut4, C.L. Chua5,  C.F. Lee6, M.G. 
Bousser7,  C.L.H. Chen8 

on behalf of the CHIMES Study Investigators
 
Chang Mai University, Chang Mai, THAILAND1,University of Santo Tomas Hospital, Ma-
nila, PHILIPPINES2, Singapore General Hospital, Singapore, SINGAPORE3, Prasat Neurologi-
cal Institute, Bangkok, THAILAND4, University of the Philippines - Philippine General Hospi-
tal, Manila, PHILIPPINES5, Singapore Clinical Research Institute, Singapore, SINGAPORE6, 
Lariboisière University Hospital, Paris, FRANCE7, National University of Singapore, Singa-
pore, SINGAPORE8

Background:  
Clinicians usually judge the expected outcome and effects of treatment according to disease se-
verity and prognosis. Prognosis-based analyses have identified cohorts with specific prognostic 
profiles as particularly benefitting from some treatments. We aimed to evaluate if the treatment 
effect of MCL601 differs between patients with differing prognostic profiles in the CHIMES 
Study. 
Methods:  
Analysis was performed using data from the CHIMES Study, an international, randomized, pla-
cebo-controlled, double-blind trial that compared MLC601 to placebo in improving function-
al outcome and reducing neurological deficit in patients with ischemic stroke of intermediate 
severity in the preceding 72 hours (Stroke 2013:44:2093-100). All patients with baseline data 
and month 3 modified Rankin score (mRS) were included (n=1006). Binary and ordinal logistic 
regression analyses were performed and odds ratio (OR) was used to estimate treatment effects 
according to number of predictors. 
Results:  
The most predictive variables for poorer mRS at month 3 were age >60 (p<0.001), baseline 
NIHSS 10-14 (p<0.001), stroke onset to initiation of MLC601 >48h (p<0.001), and female 
sex (p=0.026).  Increasing number of predictors was associated with worse mRS at month 3 
for both placebo (p<0.001) and treatment (p<0.001) groups (figure 1). Although overall OR of 
MLC601 for achieving mRS 0-1 at month 3 was 1.11 (95% CI 0.86-1.42), ORs for the treat-
ment effect increased with the number of predictors and achieved statistical significance in pa-
tients with 2-4 and 3-4 predictors of poor outcome (figure 2). 
Conclusions:  
Age, sex, baseline NIHSS, and stroke onset to first dose are predictors of functional outcome in 
the CHIMES study. This prognosis-based outcome analysis shows that patients with poor prog-
nostic profiles such as those with >2 predictors of poor outcome show better treatment effect 
with MLC601 than patients with a single or no bad prognostic factor and should be a consid-
ered in future studies. 
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4 Acute stroke: new treatment concepts  
9:00 - 9:10 

Endovascular treatment of stroke patients with large pretreatment DWI lesions 
S. Jung1, M. Gilgen2, D. Klimek3,  P. Gratz4, G. Schroth5,  J. Gralla6, M. Arnold7,  U. Fischer8, 
M.L. Mono9, K. Hsieh10, C. Zubler11, M. El-Koussy12 
 
Neurology, Bern, SWITZERLAND1,Neurology, Bern, SWITZERLAND2, Neuroradiology, 
Bern, SWITZERLAND3, Neuroradiology, Bern, SWITZERLAND4, Neuroradiology, Bern, 
SWITZERLAND5, Neuroradiology, Bern, SWITZERLAND6, Neurology, Bern, SWITZER-
LAND7, Neurology, Bern, SWITZERLAND8, Neurology, Bern, SWITZERLAND9, 
Neuroradiolgy, Bern, SWITZERLAND10, Neuroradiology, Bern, SWITZERLAND11, Neurora-
diology, Bern, SWITZERLAND12BACKGROUND: Initial diffusion-weighted imaging (DWI) 
lesion volume on MRI before acute stroke therapy has been identified as predictor of outcome 
and patients with large volumes are usually excluded from therapy in clinical practice and treat-
ment studies. The aim of this study was to analyze the impact of large lesion volumes on out-
come in a larger cohort of endovascular treated patients. 
METHODS: 372 patients with middle cerebral artery or internal carotid artery occlusions, who 
had baseline MRI and were treated since 2004 were included. Baseline data and 3 months fol-
low up were recorded prospectively. DWI lesion volumes were obtained semi-automatically.  
RESULTS: DWI lesion volumes were an independent predictor of favourable outcome (mRS 
0-2), survival and symptomatic intracerebral bleedings (sICH)(p<0.001 each). Of 66 patients 
with lesions >70ml, 11/31 (35.5%) reached favourable outcome after TICI 2b-3 reperfusion in 
contrast to 3/35 (8.6%) after TICI 0-2a reperfusion (p=0.014). Similar outcome rates were ob-
tained in 39 patients with lesions >100ml (33.3% good outcome after TICI 2b-3 and 8.3% after 
TICI 0-2a reperfusion). Reperfusion success, the patient`s age and DWI lesion volume were in-
dependent predictors of favourable outcome in patients with DWI lesions > 70ml.  
CONCLUSION: Despite raising risk for poor outcome and sICH with increasing initial DWI 
lesion volumes, favourable outcome was achieved anyhow in every third patient with DWI le-
sions >70 ml after successful endovascular reperfusion, whereas only every twelfth  reached 
favourable outcome after poor or failed reperfusion. Endovascular therapy may be considered 
especially in young patients with large initial DWI lesions. 
 

 

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

Usefulness of acute stroke imaging with wide area detector CT before endovascular reper-
fusion therapy in the anterior cerebral circulation 
T. Mori1, T. Iwata2, Y. Miyazaki3,  Y. Tanno4, S. Kasakura5,  Y. Aoyagi6, K. Yoshioka7

 
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1,Shonan Kamak-
ura General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital 
Stroke Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Kamak-
ura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5, Shonan 
Kamakura General Hospital Stroke Center, Kamakura, JAPAN6, Shonan Kamakura General 
Hospital Stroke Center, Kamakura, JAPAN7

Background and purpose:  
The wide area detector CT (ADCT) enables volume scanning (VS) for the whole brain and can 
provide whole brain CT perfusion (CTP) and dynamic vascular analysis (3D/4D-CTA) in one 
examination. Whole brain 4D-CTA can dynamically display the affected cerebral artery, other 
cerebral arteries and intracranial arterial communication like digital subtraction angiography 
(DSA). Therefore, 4D-CTA may allow us to perform reperfusion therapy directly to the target 
vessel without diagnostic whole brain angiography. The aim of this study was to investigate the 
usefulness of ADCT before endovascular reperfusion therapy in the anterior cerebral circulation 
(ACC). 
Method:  
Included in our retrospective analysis were patients 1) who were transferred to our institution 
from November  2010 to November 2013, 2) who underwent ADCT (Aquilion ONE, Toshiba) 
before endovascular reperfusion therapy (ERT) and 3) who underwent ERT for the affected ar-
tery in the ACC within 8 hours of the onset. Acute imaging protocol for stroke diagnosis and 
reperfusion therapy consists of pre-contrast CT and subsequent MRI set (DWI, MRA, T2WI, 
T2*WI) and subsequently helical 3D-CTA from the aorta to the distal neck arteries and whole 
brain VS for 3D-,4D-CTA and CTP. Each volume consisted of 160 images of 1-mm thickness 
with z-axis coverage of 16-cm. Evaluated were onset-to-puncture time (OPT), door-to-puncture 
time (DPT) and successful ERT. Successful ERT was defined as TICI of 2b or 3. 
Results:  
During the study period, 17 patients matched to our inclusive criteria. Aortocervical 3D-CTA 
helped endovascular therapists to decide which approach was suitable to patients, transfemoral 
or transbrachial. Intracranial 4D-CTA gave them useful information to perform a direct access 
to the target artery without diagnostic whole brain angiography. Median OPT and DPT were 3.5 
and 2.1 hours, respectively. Successful ERT rate was 76% (14/17). 
Conclusion:  
Our acute stroke imaging protocol using ADCT can provide endovascular therapists with useful 
information rapidly just before ERT in acute stroke setting. 
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9:10 - 9:20 

Magnetically-Enhanced Diffusion (MED™) of Intravenous tPA in Acute Ischemic 
Stroke(AIS): A Phase 1 Feasibility Trial 
C. Bladin1, C. Levi2, M. Parsons3,  B. Campbell4, C. Derdyn5,  P. Panagos6, F. Creighton7 
 
Monash University, Melbourne, AUSTRALIA1,Newcastle University, Newcastle, AUSTRA-
LIA2, Newcastle University, Newcastle, AUSTRALIA3, Melbourne University, Melbourne, 
AUSTRALIA4, Pulse Therapeutics, St. Louis, USA5, Pulse Therapeutics, St. Louis, USA6, 
Pulse Therapeutics, St. Louis, USA7

Background: Vessel occlusions often result in stagnant blood flow proximal to a clot, delay-
ing reperfusion due to poor thrombolytic diffusion. The MED device (Pulse Therapeutics, St. 
Louis, MO) uses an external magnet system and IV-administered magnetic particles to enhance 
delivery tPA within stagnant-flow vessels. By tumbling particles within the stagnant column of 
blood towards the clot, a fluid current is created resulting in >10X improvement in tPA diffu-
sion. We present the first phase 1 human data investigating the efficacy of this technology for 
treatment of large-vessel intracranial occlusions. 
Methods: AIS patients (63–91y; median 82y) with acute M1 or M2 occlusions treated within 
4.5hrs of symptom onset. Magnetic particles were concurrently delivered with standard-dose 
IV-tPA. TIMI Grade flow in the target vessel segment was assessed prior and post therapy via 
CTA and/or MRA. 
Results: Seven patients were enrolled with M1(n=6) and M2(n=1) arterial occlusion, with clot 
length >6mm [2(6-8mm), 4(8-10mm), 1(>25mm)]. Median baseline NIHSS was 16(3-24). 
All patients receiving post-therapy imaging demonstrated early recanalization (+3 point me-
dian TIMI improvement) accompanied with 24hr NIHSS improvement (3-15 points; median 
15points), sustained out to 90d. Acute but reversible hypotension was observed in 5 patients 
during particle/tPA infusion. Three patients later died (n=1 sICH [CTA indicated no sICH 1hr 
post MED therapy], n=2 cardiac, all <1d). The occurrence of hypotension was not detected 
during pre-clinical animal studies and is thought related to the delivery profile of the iron parti-
cle, which has since been modified.  
Conclusion: The initial Phase I data demonstrates that the MED system enhances the efficacy 
of IV tPA thrombolysis. Modifications to the iron particles, their delivery, and the device tech-
nology will be further investigated to ensure safety and efficacy. 
 
 

Table 1. DWI lesion volume dependent bleeding complications, 3 months outcome and effect of reperfusion of 372 patients.

< 70 ml > 70 ml P value univari-
ate

n 306 66
Age, mean (SD) 67 (14.2) 63.3 (14.7)
ICA/MCA 87/219 19/47
TICI 2b-3 155 (50.7) 31 (47) 0.684
mRS 0-2 159/292 (54.5) 14/66 (21.2) <0.001

- TICI 0-2a 63/149 (42.3) 3/35 (8.6) <0.001 for 
<70ml
0.014 for >70ml

- TICI 2b-3 96/143 (67.1) 11/31 (35.5)

Survival 251/292 (86) 35/66 (53) <0.001
- TICI 0-2a 118/149 (79.2) 15/35 (42.9) 0.001 for <70ml

0.090 for >70ml- TICI 2b-3 133/143 (93) 20/31 (64.5)
sICH 9/304 (3) 13/66 (19.7) <0.001
aICH 66/304 (21.7) 17/66 (25.8) 0.515

< 100 ml > 100 ml P value univari-
ate

n 333 39
Age, mean (SD) 67.1 (14.2) 60.2 (13.7)
ICA/MCA 92/241 14/25
TICI 2b-3 171 (51.4) 15 (38.5) 0.175
mRS 0-2 166/319 (52) 7/39 (17.9) <0.001

- TICI 0-2a 64/160 (40) 2/24 (8.3) <0.001 for 
<100ml
0.085 for 
>100ml

- TICI 2b-3 102/159 (64.2) 5/15 (33.3)

Survival 265/319 (83.1) 21/39 (53.8) <0.001
- TICI 0-2a 122/160 (76.3) 11/24 (45.8) 0.002 for 

<100ml
0.323 for 
>100ml

- TICI 2b-3 143/159 (89.9) 10/15 (66.7)

sICH 15/331 (4.5) 7/39 (17.9) 0.004
aICH 73/331 (22.1) 10/39 (25.6) 0.685
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7 Acute stroke: new treatment concepts  
9:30 - 9:40 

Alteplase-Tenecteplase Trial Evaluation for Stroke Thrombolysis (ATTEST) – Pilot Phase
 
X. Huang1, B. Cheripelli2, D. Kalladka3,  F. Moreton4, A. McConnachie5,  A. Siddiqui6, K. 
Muir7 
 
Institute of Neuroscience and Psychology, University of Glasgow, Glasgow, UNITED 
KINGDOM1,Institute of Neuroscience and Psychology, University of Glasgow, Glasgow, 
UNITED KINGDOM2, Institute of Neuroscience and Psychology, University of Glasgow, 
Glasgow, UNITED KINGDOM3, Institute of Neuroscience and Psychology, University of 
Glasgow, Glasgow, UNITED KINGDOM4, Institute of Neuroscience and Psychology, Univer-
sity of Glasgow, Glasgow, UNITED KINGDOM5, Department of Neuroradiology, Southern 
General Hospital, NHS Greater Glasgow and Clyde, Glasgow, UNITED KINGDOM6, Institute 
of Neuroscience and Psychology, University of Glasgow, Glasgow, UNITED KINGDOM7

Background: Alteplase is the only approved thrombolytic drug in acute ischaemic stroke <4.5 
hours after onset. However, its pharmacokinetic limitations and possible neurotoxicity make 
an improved agent desirable. We evaluated the efficacy and safety of tenecteplase compared 
to alteplase in a prospective randomized phase II trial using imaging biomarkers as primary 
outcome to reduce sample size. Methods: Patients (≥18 years; NIHSS≥1) eligible for IV throm-
bolysis ≤4.5h after onset and without contraindications to iodinated contrast were randomized 
to receive tenecteplase 0.25mg/kg (Max 25 mg) or alteplase 0.9mg/kg (Max 90mg). Imaging 
comprised of baseline CT, CT perfusion (CTP) and CT angiography (CTA); 24–48 hrs CT and 
CTA. We compared percent penumbral salvage at 24–48 hrs (CTP defined penumbra volume 
versus follow-up CT infarct volume), recanalization rate, symptomatic ICH rate, early neuro-
logical improvement at 24 hours, and functional outcome at 90 days between the two groups. 
Results: Between December 2011 and September 2013, 104 patients were recruited (mean age 
was 70+/-12 years) with 53 in alteplase and 51 in tenecteplase group. Within the whole study 
population, median (IQR) baseline NIHSS was 11 (9) and mean onset to treatment time was 
193±45 mins. Mean baseline volumes for infarct core was 26+/-32 ml & penumbra 36+/-35 
ml. Among all patients, 88% had mismatch ratio≥1.6 and 71% had vessel occlusion. Overall 
symptomatic ICH (SITS-MOST definition) rate was 4 (4%); early neurological improvement 
(24h NIHSS=0-1 or improvement ≥ 8) occurred in 34 (33%) and day 90 mRS 0-1 in 24 (23%). 
The planned analyses will be reported. Conclusion: The characteristics of recruited patients are 
similar to those in other acute stroke thrombolysis studies. The mean core volume is larger than 
that of recent tenecteplase / DEFUSE studies. Since ATTEST did not select patients based on 
imaging appearances, these results will inform sample size calculations for a pragmatic trial. 
 
 

6 Acute stroke: new treatment concepts  
9:20 - 9:30 

Long-term survival probability following conservative therapy according to simple 
time-intensity curve’s types of perfusion-weighted images in severe stroke patients due to 
the ipsilateral carotid-middle cerebral artery occlusion 
T. Mori1, T. Iwata2, Y. Miyazaki3,  Y. Tanno4, S. Kasakura5,  Y. Aoyagi6, K. Yoshioka7 
 
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1,Shonan Kamak-
ura General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital 
Stroke Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Kamak-
ura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5, Shonan 
Kamakura General Hospital Stroke Center, Kamakura, JAPAN6, Shonan Kamakura General 
Hospital Stroke Center, Kamakura, JAPAN7

Introduction 
It is difficult to anticipate long-term survival probability (SP) in acute stroke setting. The aim 
of our study was to investigate whether or not simple time-intensity-curve (TIC) types of per-
fusion-weighted images (PWI) was useful for anticipating long-term SP in severe acute stroke 
patients due to the ipsilateral carotid-middle cerebral artery occlusion. 
Methods 
Included were patients 1) who were transferred to our institution within 24 hours of onset be-
tween Jan 2005 and August 2013, 2) who underwent MRA displaying the affected internal 
carotid and middle cerebral artery (IC-MCA) occlusion and 3) who were treated without any 
reperfusion therapy. We evaluated TIC types, any death within 90 days and clinical outcome at 
90 days. TICs were generated on region of interests set at symmetrical positions of the bilater-
al MCA territories. According to the time to peak (TP) and the peak signal (PS) comparing the 
affected side (a) with the contralateral side (c), we classified TIC pattern into four types and 
defined type 1 as (TPa-TPc of 1 second (s) or more and PSa less than 0.25xPSc) or TPa-TPc 
of 18 s or more, type2 as TPa-TPc of 1 sec or more and less than 18 s and PSa of 0.25xPSc or 
more and less than 0.75xPSc, type 3 as TPa-TPc of 1 sec or more and less than 18 s and PSa of 
0.75xPSc or more, and type 4 as TPa-TPc less than 1 s.  
Results 
Fifty-four patients were analyzed. There were 20, 20, 14 and 0 patients in type 1, 2, 3 and 4 of 
TICs. Twenty-seven patients (50%) died within 90 days, mostly within 10 days. In type 1, 2 and 
3 of TIC, 17, 8 and 2 patients died within 90 days, and SP of the Kaplan-Meier method at 90 
days was 15%, 56.9% and 85.7% (p<0.0001), respectively. Among 12 survivors of type 2 at 90 
days, there were 2 of mRS of 3, 2 of mRS of 4 and 8 of mRS of 5. Among 12 survivors of type 
3 at 90 days, there were 2 of mRS of 2, 2 of mRS of 3, 5 of mRS of 4 and 3 of mRS of 5. 
Conclusion 
TIC types of PWI were useful for anticipating long-term survival probability in acute stroke 
setting. We must rescue patients with type 1 and improve clinical outcome of patients with type 
2 or 3.
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9 Acute stroke: new treatment concepts  
9:50 - 10:00 

Feasibility of an International Telestroke Service: Pilot Phase 
A. Ranta1, M. Whitehead2, C. Gunawardana3,  A. Reoch4

 
MidCentral Health/University of Otago, Palmerston North, NEW ZEALAND1,Wishaw 
Hospital, Wishaw, UNITED KINGDOM2, MidCentral Health, Palmerston North, NEW ZEA-
LAND3, Scottish Centre for Telehealth and Telecare/NHS24, Aberdeen, UNITED KINGDOM4

Background:  Telestroke services help to improve stroke thrombolysis access at hospitals where 
24/7 on-site expert coverage is challenging. However, regional telestroke can still leave ser-
vices underserved especially during difficult to cover night-time hours. In an effort to improve 
service access we explored the feasibility of a cost neutral reciprocal international arrangement 
between a Scottish and a New Zealand stroke service providing telestroke to each others’ pa-
tients during the night-time period taking advantage of international time zone differences. 
Methods: Following a complex implementation phase related to anticipated medico-legal is-
sues we conducted a sixteen week non-randomised observational feasibility pilot weekdays 
9pm-9am.  Patients were recruited prospectively and both patients and medical staff were inter-
viewed following assessment.  Time frames and outcomes were captured. 
Results: From 20 September 2013 – 10 January 2014 five patients were assessed by an over-
seas consultant utilising telestroke. Two of these were treated and experienced excellent re-
covery.  Three patients were not treated: one because of spontaneous symptom resolution, one 
due to intracerebral haemorrhage, and one because symptoms appeared non-organic.  All five 
decisions were deemed appropriate by the local clinicians upon full face-to-face assessment the 
following day.  Both patient and staff feed-back have been positive and supportive without any 
significant concerns raised. No significant technical issues occurred. Referral to treatment times 
were 63 and 50 minutes; these time frames are similar when patients are assessed locally and 
the delays relate primarily to obtaining brain imaging after hours as a technician has to drive in 
from home.  
Conclusions: Preliminary findings indicate that an International Telestroke Service is feasible.  
A much larger study is planned to more comprehensively assess treatment delays, patient out-
comes, and service costs. 

8 Acute stroke: new treatment concepts  
9:40 - 9:50 

Long-term Clinical Outcome Following Joint Intensive Treatment of Emergency Stroke 
and Comprehensive Rehabilitation Centers in Severe Intracerebral Hemorrhage Patients 
T. Mori1, T. Iwata2, Y. Miyazaki3,  Y. Tanno4, S. Kasakura5,  Y. Aoyagi6, K. Yoshioka7 
 
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN1,Shonan Kamak-
ura General Hospital Stroke Center, Kamakura, JAPAN2, Shonan Kamakura General Hospital 
Stroke Center, Kamakura, JAPAN3, Shonan Kamakura General Hospital Stroke Center, Ka-
makura, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5, 
Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN6, Shonan Kamakura 
General Hospital Stroke Center, Kamakura, JAPAN7

Background: 
It is still unsolved how to improve long-term clinical outcome in severe intracerebral hemor-
rhage (ICH) patients. 
Purpose: 
The aim of our retrospective study was to investigate the effect of JOint InteNsive Treatment of 
Emergency stroke and comprehensive Rehabilitation centers (JOINTER) on long-term clinical 
outcome following severe ICH. 
Methods: 
Included in our retrospective study was ICH patients 1) who were transferred to our institution 
between Jan 2010 and Dec 2012, 2) were aged younger than 80 years, 3) who had pre-hospital 
modified Rankin scale (mRS) of 2 or less, 4) who had NIHSS score on admission (NIH adm) 
of 10 or more, and 5) who underwent no neurosurgical procedures. Evaluated were in-hospi-
tal mortality rate in Emergency Stroke Center (ESC), how many patients were able to move to 
Comprehensive Rehabilitation Center (CRC), and 3-month mRS at CRC. 
Results: 
Seventy-two patients were analyzed, an average age was 62.9 (+- 8.8) years, 46 (63.9%) men, 
and median NIH adm was 15. Four patients discharged to home and one of them had mRS of 2 
or less, fourteen (19.7%) of 72 patients died during the hospitalization in ESC and half of them 
died within 48 hours of its onset, median duration of hospitalization in ESC was 10 days, 54 of 
58 survivors in ESC moved to other hospitals. Forty-three (79.6%) of the 54 patients were able 
to move to CRC. Favorable clinical outcomes (modified Rankin score = 0-2) were achieved in 
15 of 43 (34.9%) patients at 3 months. In overall, favorable clinical outcome was achieved in 
16 patients (22%, 16/72) at 3 months. Conclusion: 
JOINTER was able to achieve a more favorable long-term clinical outcome in severer ICH pa-
tients than expected. 
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Table 1. Incidence of impairments on tasks (N=208 acute stroke patients). In red, impairment 
domains not present from MOCA
DOMAIN Tasks Impaired (%)
LANGUAGE Picture Naming, Semantics, Sentence Reading 42 %

MEMORY Orientation, verbal & episodic recognition 35 %

NUMBER Number Writing, Calculation 39 %
ATTENTION Broken Hearts Spatial Neglect 39 %
( spatial)  Object Neglect 26 %
PRAXIS Imitation 22 %
ATTENTION Executive Task 55 %
 (controlled)    

1 Behavioral disorders and post-stroke dementia  
8:30 - 8:40 

Cognitive screening in stroke: the Oxford Cognitive Screen (vs MOCA) 
N. Demeyere1, M.J. Riddoch2, E.D. Slavkova3,  G.W. Humphreys4

 
University of Oxford, Oxford, UNITED KINGDOM1,University of Oxford, Oxford, UNIT-
ED KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3, University of Oxford, 
Oxford, UNITED KINGDOM4

Background: 
There is currently no existing freely available short screen for cognition after stroke. The cur-
rent short tools used in acute settings such as the MMSE and the MoCA were developed for 
diagnosing dementia and rely heavily on language abilities which make them non-inclusive 
for patients with aphasia. In addition, the tests were not developed to detect neglect or apraxia, 
both of which have high incidence post-stroke and predict outcome. On the other hand, more 
specialized cognitive tests take too long to administer in busy clinical settings.  We have there-
fore developed a short screen, to be completed in 15-20 minutes, which is aphasia-friendly and 
detects neglect and apraxia along with deficits in other domains. It is normed and validated 
against other neuropsychology tests. Domain-specific scores are returned in order to help direct 
rehabilitation. 
Methods: 
We screened 208 acute stroke patients (all within 3 weeks of stroke, avg 6 days) with OCS as 
part of the clinical work up of patients. One page snap shot reports (see Figure 1) were logged 
in the notes and were used in the MDT meetings. 156 patients also completed the MoCA cog-
nitive screen for comparison, 50 patients completed a parallel version for test-retest analysis. 
Normative data were also collected and all sub-tests validated against standard tests in the liter-
ature. 
Results: 
A validated, normed and useable test was developed. OCS was specifically designed for stroke. 
In comparison to MOCA, neglect, visual field deficits, apraxia and problems with reading/
writing (all common stroke specific deficits) are formally assessed with OCS (see Table 1 for 
incidence of impairements) and diagnosed with increased specificity. 12% of patients had suf-
ficiently severe expressive aphasia to preclude testing on MOCA, whereas only 2% of patients 
were precluded from being tested on the OCS. 
Conclusion:  OCS is stroke specific, more sensitive and less confounded than MOCA. OCS 
is being published (under peer review –Psychological Assessment ) and is freely available for 
clinical use.
 

8:30 - 10:00   Oral Session   Room Calliope
Behavioral disorders and post-stroke dementia
Chairs: S. Pendlebury, UK and A. Verdelho, Portugal
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3 Behavioral disorders and post-stroke dementia  
8:50 - 9:00 

Interest of MMSE and MoCA to detect post stroke cognitive impairment. 
C. BRYER-LE BRETON1, M. ROUSSEL2, C. LECLERCQ3,  M. BARBAY4, J.M. BUGNI-
COURT5,  S. CANAPLE6, C. LAMY7,  J. DAOUK8, O. GODEFROY9

 
CHU AMIENS; SERVICE DE NEUROLOGIE, AMIENS, FRANCE1,CHU AMIENS; 
SERVICE DE NEUROLOGIE, AMIENS, FRANCE2, CHU AMIENS; SERVICE DE NEU-
ROLOGIE, AMIENS, FRANCE3, CHU AMIENS; SERVICE DE NEUROLOGIE, AMIENS, 
FRANCE4, CHU AMIENS; SERVICE DE NEUROLOGIE, AMIENS, FRANCE5, CHU 
AMIENS; SERVICE DE NEUROLOGIE, AMIENS, FRANCE6, CHU AMIENS; SERVICE 
DE NEUROLOGIE, AMIENS, FRANCE7, CHU AMIENS; SERVICE DE NEUROLOGIE, 
AMIENS, FRANCE8, CHU AMIENS; SERVICE DE NEUROLOGIE, AMIENS, FRANCE9

BACKGROUND 
Two main screening tests of post-stroke cognitive impairment are available: the classical 
Mini-Mental State Examination (MMSE) and the more recent Montreal Cognitive Assessment 
(MoCA). The present study assessed the diagnosis accuracy of the MoCA and MMSE to detect 
cognitive impairment at six months post-stroke as determined by a neuropsychological battery. 
METHODS 
In the 210 first patients included in GRECOGVASC study in the Amiens University centre (in-
farct: 91, 9%), cognitive assessment was performed at 6 months using the French version of the 
harmonization protocol, used as gold standard. Performance was interpreted using a normative 
sample of 493 subjects. Lesion characteristics (lesional fraction, location) were determined us-
ing segmentation methods on 3DT1MRI.  
RESULTS 
Cognitive impairment on test battery was observed in 76(43, 7%) patients. On ROC curve anal-
yses, AUC of MoCA (0.835; IC95%: 0.775-0.895) was significantly higher (p=0.04) than that 
of the MMSE (0.763; IC95%: 0.693-0.834). However the false negative rate was high for both 
tests (MMSE: 51.3%; MoCA: 39.5%). Hippocampal atrophy and lesional fraction were the 
main determinants of MMSE’s and MOCA’s scores, associated with extension of white matter 
abnormalities for MoCA.  
CONCLUSION 
Despite of higher AUC of the MoCA as compared to MMSE, the high false negative rate 
(around 40%) indicates that it cannot be considered as an adequate screening test. In clinical 
practice, use of neuropsychological battery remains mandatory when cognitive impairment is 
suspected even in patients with normal MoCA or MMSE.

2 Behavioral disorders and post-stroke dementia  
8:40 - 8:50 

Explanatory factors for the association between depression and disability after stroke; the 
South London Stroke Register 
L. Ayerbe1, S. Ayis2, S. Crichton3, C.D.A. Wolfe4, A.G. Rudd5

 
Centre for Primary Care and Public Health Barts and The London School of Medicine 
& Dentistry. Queen Mary university of 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: This study examines the association between depression and long term disability 
after stroke. 
Methods: Data from the South London Stroke Register (1995-2013) were used. Baseline data 
included sociodemographics, past medical history, stroke severity and disability assessments 
(Barthel Index: 0-14=severe disability, 15-19=moderate disability, 20=no disability). Data col-
lected 3 months after stroke included regular medication, smoking habit, subjective perception 
of stroke recovery, and assessments for depression (Hospital Anxiety and Depression scale: 
scores>7=depression). Disability was re-assessed at 3 and 5 years after stroke. The associations 
between depression at three months and disability at 3 and 5 years, were explored using multi-
nomial regression models adjusted for age, gender and ethnicity, with other potential explanato-
ry factors added sequentially. 
Results: Of the 1415 survivors assessed at 3 months, 456 (32.2%) were depressed. Depression 
at three months was associated with long term disability. At 3 years the relative risk (RR) for 
moderate disability compared to no disability was 1.92 (1.30-2.85) p=0.001 and for severe was 
4.22 (2.69-6.63) p<0.001. The corresponding figures at 5 years were 1.77 (1.08-2.91) p=0.023 
and 3.36 (1.88-6.00) p<0.001. The difference in risk of moderate compared to no disability as-
sociated with depression was not significant after adjusting for stroke severity, baseline disabil-
ity, comorbidities, antidepressants (SSRIs), and perception of stroke recovery (RR: 1.49 (0.99-
2.25) p=0.056 and 1.41 (0.84-2.39) p=0.191 at three and five years). The association between 
depression and risk of severe disability remained significant after adjustment. SSRIs use was 
independently associated with risk of severe and moderate disability at 3 and 5 years.  
Conclusion: The associations between depression and disability are complex. The long term ef-
fects of SSRIs should be investigated as a strong association with disability was observed.
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Table. Results of region of interest-based linear regression models with z-scores of cogni-

tive performance as outcome.
Discriminability (A’) Response bias (B”D)

Model Independent variables R2 p∆R2 B (95% 
CI)

R2 p ∆R2 B (95% CI)

1 Age, sex, level of edu-
cation  

0.09 0.053 - 0.03 0.516 -

2a Model 1 + IV R infe-
rior frontal opercular 
part

0.09 0.826 0.01 
(-0.09 to 
0.11)

0.14 0.002 -0.15 (-0.24 to 
-0.06)

2b Model 1 + IV L hip-
pocampus

0.45 <0.001 -0.85 
(-1.09 to 
-0.61)

0.03 0.848 -0.03 (-0.35 to 
0.29)

2c Model 1 + IV L para-
hippocampal gyrus

0.45 <0.001 -0.86 
(-1.11 to 
-0.62)

0.03 0.884 -0.02 (-0.35 to 
0.30)

2d Model 1 + IV L fusi-
form gyrus

0.43 <0.001 -0.29 
(-0.38 to 
-0.21)

0.03 0.900 -0.01 (-0.12 to 
0.11)

2e Model 1 + IV L lingual 
gyrus 

0.42 <0.001 -0.33 
(-0.42 to 
-0.23)

0.03 0.854 0.01 (-0.12 to 
0.14)

2f Model 1 + IV L inferi-
or occipital gyrus

0.46 <0.001 -1.19 
(-1.52 to 
-0.86)

0.03 0.897 -0.03 (-0.47 to 
0.41)

2g Model 1 + IV L thala-
mus

0.17 0.009 -0.62 
(-1.08 to 
-0.16)

0.05 0.229 -0.30 (-0.79 to 
0.19)

2h Model 1 + IV R thala-
mus

0.13 0.079 -0.43 
(-0.91 to 
0.05)

0.05 0.224 -0.31 (-0.81 to 
0.19)

2i Model 1 + IV R hippo-
campus 

0.12 0.100 -0.40 
(-0.88 to 
0.08)

0.06 0.128 -0.39 (-0.88 to 
0.11)

The explained variance (R2) in discriminability and response bias is given for each model with 

the corresponding p-value for the difference in explained variance (p∆ R2) between the model 

and the previous model. Unstandardized coefficients (B) with corresponding 95% CIs are pro-

vided. The unstandardized coefficient applies to the change in z-score for every 1 ml increase in 

infarct volume. IV: infarct volume. R: right. L: left. Low response bias corresponds with liberal 

bias. 

4 Behavioral disorders and post-stroke dementia  
9:00 - 9:10 

The relation between ischemic stroke location and disturbances in discriminability and 
criterion setting in recognition memory: a voxel-based and region of interest-based le-
sion-symptom mapping study 
J.M. Biesbroek1, M.J.E. van Zandvoort2, L.J. Kappelle3,  L. Schoo4, B.K. Velthuis5,  G.J. Bies-
sels6, A. Postma7 
 
Department of Neurology, Utrecht Stroke Center, Brain Center Rudolf Magnus, Univer-
sity Medical Center Utrecht, Utrecht, THE NETHERLANDS1,Experimental Psycholo-
gy, Helmholtz Institute, Utrecht University, Utrecht, THE NETHERLANDS2, Department of 
Neurology, Utrecht Stroke Center, Brain Center Rudolf Magnus, University Medical Center 
Utrecht, Utrecht, THE NETHERLANDS3, Experimental Psychology, Helmholtz Institute, 
Utrecht University, Utrecht, THE NETHERLANDS4, Department of Radiology, University 
Medical Center Utrecht, Utrecht, THE NETHERLANDS5, Department of Neurology, Utrecht 
Stroke Center, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, THE 
NETHERLANDS6, Experimental Psychology, Helmholtz Institute, Utrecht University, Utrecht, 
THE NETHERLANDS7

 

Background: Deficits in recognition memory are frequently observed after ischemic stroke. 
Recognition memory depends on discriminability (reflecting explicit and implicit memory pro-
cesses) and criterion setting (i.e. the application of a threshold resulting in a yes/no response, 
reflecting cognitive control).  It remains unclear how the location of ischemic stroke relates to 
performance on these distinct components of recognition memory.  
Aim: We aimed to determine the anatomical correlates of discriminability and criterion setting 
in verbal recognition memory in a cohort of patients with ischemic stroke. 
Methods: We applied voxel-based and region of interest-based lesion-symptom mapping in 83 
patients with first-ever ischemic stroke and no prior history of neurological disorders. Infarcts 
were manually segmented on either follow-up CT (performed >48 hours after ischemic stroke) 
or MRI images. Recognition memory was measured with the Rey Auditory Verbal Learning 
Test. Neuropsychological examination was performed within one month after ischemic stroke 
(mean 7.6 days; range 1-30 days). Signal-detection theory was used to calculate measures for 
discriminability and criterion setting.  
Results: Voxel-based lesion-symptom mapping showed that discriminability draws on left me-
dial temporal and temporal-occipital structures, on both thalami and on the right hippocampus, 
whereas criterion setting draws on the right inferior frontal gyrus (figure). Lesions in the right 
inferior frontal gyrus were associated with liberal response bias. These findings were repro-
duced in the region of interest-based analysis (table).  
Conclusion: Disturbances in discriminability and criterion setting depend on distinct locations 
of ischemic stroke. Ischemic lesions in left medial temporal, temporal-occipital and thalamic 
regions cause impaired discriminability, whereas right frontal lesions cause disturbances in cri-
terion setting resulting in liberal response bias. 
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6 Behavioral disorders and post-stroke dementia  
9:20 - 9:30 

Factors associated with dementia after TIA and stroke in a large population-based study: 
towards a predictive risk score 
S.T. Pendlebury1, R.J. Thomson2, L.E. Silver3,  Z. Mehta4, P.M. Rothwell5 
Oxford Vascular Study 

Stroke Prevention Research Unit and Oxford NIHR Biomedical Research Centre, Oxford, 
UNITED KINGDOM1,Stroke Prevention Research Unit, Oxford, UNITED KINGDOM2, 
Stroke Prevention Research Unit, Oxford, UNITED KINGDOM3, Stroke Prevention Research 
Unit, Oxford, UNITED KINGDOM4, Stroke Prevention Research Unit, Oxford, UNITED 
KINGDOM5

BACKGROUND:  Previous studies have shown that recurrent stroke is a major cause of de-
mentia but have lacked power to reliably determine non-stroke risk factors for vascular demen-
tia. An estimate of the likely risk of dementia on follow-up in the absence of recurrent stroke 
would be clinically useful. We aimed to determine the other independent predictors of long-
term risk dementia after TIA and stroke in a large population-based study. 
METHODS: Consecutive TIA and stroke patients recruited from 2002-2007 had baseline clini-
cal, functional and cognitive assessment and follow-up to 5 years. Patients with recurrent stroke 
were censored at the time of event. Factors associated with dementia at p<0.05 after adjustment 
for age and sex were entered into a multivariate cox regression model.  
RESULTS: In 1247 patients (mean age 74.0 years, 621 female, 399 TIA), baseline factors in-
dependently associated with dementia at 5 years in the multivariate model were age (HR=6.32, 
95% CI=3.56-11.22, p<0.0001 for >75 vs <65 years), baseline MMSE<24  (HR=2.27,1.61-
3.22, p<0.0001), prior major stroke (HR=2.19,1.49-3.23, p=0.0001 vs TIA), frailty 
(HR=2.19,1.63-2.96, p<0.0001), dysphasia (HR=1.82,1.15-2.90, p=0.007) and prior depression 
(HR=1.80,1.12-2.88, p=0.01).  Factors associated with early and late post-stroke dementia were 
qualitatively similar although depression was more associated with early, and low education 
and diabetes, with later dementia. 
CONCLUSIONS: In the absence of any effects of recurrent stroke, dementia is strongly associ-
ated with several other factors. The model requires validation but with several strong indepen-
dent predictors, a clinically useful risk score is feasible. 
 
 

5 Behavioral disorders and post-stroke dementia  
9:10 - 9:20 

Depression and Apathy Are Related to Burden of Microvascular Lesions in Cerebral Am-
yloid Angiopathy. 
A. Shoamanesh1, A. Ayres2, K. Schwab3,  J. Rosand4, M.E. Gurol5,  S.M. Greenberg6, A. 
Viswanathan7 
 
Massachusetts General Hospital, Harvard Medical School, Boston, USA1,Massachusetts 
General Hospital, Harvard Medical School, Boston, USA2, Massachusetts General Hospital, 
Harvard Medical School, Boston, USA3, Massachusetts General Hospital, Harvard Medical 
School, Boston, USA4, Massachusetts General Hospital, Harvard Medical School, Boston, 
USA5, Massachusetts General Hospital, Harvard Medical School, Boston, USA6, Massachusetts 
General Hospital, Harvard Medical School, Boston, USA7

Background: The ‘vascular depression’ hypothesis dictates that disruption of cortico-striatal 
circuits secondary to cerebrovascular lesions is a driving force behind late-life depressive syn-
dromes. We aimed to characterize the prevalence and radiographic determinants of depression 
and apathy in a well-defined cohort of cerebral amyloid angiopathy (CAA). Methods: Sub-
jects were recruited from an ongoing single-center longitudinal cohort on the natural history of 
CAA. Participants who had undergone MRI within 1 year of neuropsychiatric evaluation were 
eligible. Depression was defined as a score ≥10 on the Geriatric Depression Scale. Apathy was 
defined as score ≥14 on the Starkstein Apathy Scale. Microbleeds, superficial siderosis (SS) 
white-matter hyperintensities (WMH), lacunes and DWI hyperintense lesions (DWIHL) were 
rated on MRI. SS severity was graded as either focal (restricted to ≤3), or disseminated (≥4 sul-
ci). WMH was graded according to Age-Related White Matter Changes Scale (ARWMCS). Us-
ing logistic regression, we compared the presence and burden of microvascular lesions between 
participants with depression and apathy and those without. Results: In 62 cases of CAA (mean 
age: 70 years), 26% suffered from depression. Apathy was present in 13 of 55 cases (24%) and 
11% suffered from both. ARWMCS score (OR per SD 2.1 [95% CI 1.1, 3.9]) was associated 
with depression. Presence of DWIHL (OR 8.8 [95% CI 1.7, 45.6]), and disseminated SS (OR 
7.0 [95% CI 1.6, 30.8]) were associated with apathy. These associations remained significant 
after individually adjusting for age, presence of intracerebral hemorrhage, and the other MRI 
markers of interest. Conclusion: There is a high prevalence of depression and apathy in CAA. 
Their association with microvascular lesion burden on MRI is in line with the vascular depres-
sion hypothesis. Ongoing data from this CAA cohort will further elucidate the particular role 
that these lesions may have in the development of mood disturbances. 
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8 Behavioral disorders and post-stroke dementia  
9:40 - 9:50 

Vascular risk factors and associated diseases, not focal brain lesions, determine deficits of 
reward-based reversal learning in acute basal ganglia stroke 
D.M. Hermann1, U.K. Seidel2, J. Gronewold3,  M. Wicking4, C. Bellebaum5 
 
University Hospital Essen, Essen, GERMANY1,University Hospital Essen, Essen, GERMA-
NY2, University Hospital Essen, Essen, GERMANY3, University Hospital Essen, Essen, GER-
MANY4, University of Oslo, Oslo, NORWAY5

Background: Besides their motor function, the basal ganglia are implicated in feedback learn-
ing. In patients with chronic basal ganglia infarcts, deficits in reversal learning have specifically 
been described in a probabilistic reward-based learning paradigm.  
Methods: To elucidate mechanisms underlying deficits in feedback learning, we now examined 
reward-based learning in eleven patients with acute basal ganglia stroke (8 men, 3 women), 
aged 57.8+/-13.3 years, which were compared with eleven healthy subjects of the same age, 
sex and education, which were recruited outside the hospital, and eleven hospitalized control 
patients of the same age, sex and education with similar vascular risk profile as stroke patients 
without stroke history.  
Results: In a neuropsychological assessment 7+/-3 days post-stroke, verbal and spatial short-
term and working memory and inhibition control did not differ between groups. Compared with 
healthy subjects, control patients with vascular risk factors exhibited a significantly worse per-
formance in the reward-based reversal task (F[2,30]=3.47; p=0.044; post-hoc comparison be-
tween risk factor controls and healthy controls: p=0.030), but not the acquisition and acquired 
equivalence tasks. In all three tasks, the performance of vascular risk factor patients closely 
resembled that of basal ganglia stroke patients. Correlation studies revealed a significant asso-
ciation of the number of vascular risk factors with reversal learning (r=-0.33, p=0.012), but not 
acquisition learning (r=-0.20, p=0.121) or acquired equivalence (r=-0.22, p=0.096).  
Conclusion: These results suggest that the previously reported impairment of reward-based 
learning in basal ganglia stroke was attributed to vascular risk factors and associated diseases, 
but not focal brain lesions. These results emphasize the necessity of appropriate control sub-
jects in stroke studies. 

7 Behavioral disorders and post-stroke dementia  
9:30 - 9:40 

Cognitive Impairment in Spanish-speaking Patients with Recent Lacunar Stroke: The 
SPS3 Trial 
O.R. Benavente1, L.A. Pearce2, C. Jacova3,  A. Arauz4, A.M, Roldan5,  L.A. McClure6, R.G. 
Hart7 
 
University of British Columbia, Vancouver, CANADA1,Biostatician Consultant, Minot, 
USA2, Pacific University, Hillsboro, USA3, National Institute of Neurology and Neurosurgery, 
Mexico, MEXICO4, University of Texas, Houston, USA5, University of Alabama, Birmingham, 
USA6, McMaster University, Hamilton, CANADA7

 

Background: Cognitive impairment is an important outcome in lacunar stroke. The prevalence 
and pattern of impairment among Spanish-speaking patients (SSP) are unknown and have not 
been compared across regions or to English-speaking patients (ESP). 
Methods: The baseline neuropsychological test (NPT) performance and the prevalence of mild 
cognitive impairment (MCI), defined as a z score < -1.5 on memory and/or non-memory tests, 
were evaluated in SSP in the Secondary Prevention of Small Subcortical Strokes (SPS3) trial. 
Results: Out of 3020 participants, 1,177 were SSP residing in Latin America (n=693), the US 
(n=121) and Spain (n=363). Low education (0-8 years) was frequent in all SSP groups (49-
57%). Latin American SSP had significant post-stroke motor impairment. Compared to ESP, 
all SSP had smaller memory and larger non-memory/motor deficits, with Latin American 
SSP showing the largest deficits (z -0.6 to-1.3 non-memory tests; -5.0/-5.7 grooved pegboard; 
-0.4 to -0.7 memory tests). The prevalence of MCI was high and comparable to ESP in the 
Hispanic but not Spanish SSP groups: ESP=47%, Latin American SSP=51%, US SSP=40%, 
Spanish SSP=29%, with >50% characterized as non-amnestic in SSP groups. Older age (OR 
per 10-y increase=1.52, CI=1.35-1.71), lower education (OR 0-4-y=1.23, CI=0.90-1.67), be-
ing from Latin America (OR=1.31, CI=0.87-1.98), and post-stroke disability (OR Barthel In-
dex<95=1.89, CI-1.43-2.50) were independently associated with MCI.  
Conclusion: Mild cognitive impairment in Spanish-speaking patients with recent lacunar stroke 
is highly prevalent but has a different pattern to that observed in English-speaking patients. 
Racial-ethnic factors comprised of socio-demographics, stroke biology, and stroke care may ac-
count for these differences.
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9 Behavioral disorders and post-stroke dementia  
9:50 - 10:00 

Cognitive impairment after TIA or minor stroke on the Montreal Cognitive Assessment 
(MoCA) versus Mini-Mental State Examination (MMSE): validation in relation to hyper-
tension and arteriopathy 
A.J.S. Webb1, S.T. Pendlebury2, Z. Mehta3,  P.M. Rothwell4 

on behalf of the Oxford Vascular Study 

Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KING-
DOM1,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

BACKGROUND: More patients are apparently impaired on the Montreal Cognitive Assess-
ment (MoCA) than on the Mini-Mental State Examination (MMSE) after TIA and minor stroke, 
but it is uncertain whether the MoCA is simply a more difficult test or is more sensitive to vas-
cular-pattern cognitive decline. We therefore validated each test against the major known risk 
factor for vascular cognitive impairment: hypertension and associated arteriopathy. METH-
ODS: In consecutive patients, 6 months after TIA or minor stroke, cognitive impairment was 
defined as “significant”, “mild” or “none” (MMSE<23, 23-26, ≥27; MoCA <20, 20-24, ≥25). 
Degree of impairment was related to mean 10-year premorbid SBP (from primary care read-
ings), mean post-event SBP on telemetric home BP monitoring (HBPM, 3 measures, 3 times 
daily for a month) and to measures of hypertensive arteriopathy (creatinine, stroke vs TIA, 
aortic stiffness, leukoaraiosis severity). Differences in levels of cognitive impairment were as-
sessed by ordinal regression. RESULTS: Of 463 patients, 45% vs 28% had at least mild cogni-
tive impairment on the MoCA vs MMSE (p<0.001). Cognitive impairment was more strongly 
associated with hypertensive arteriopathy on the MoCA vs MMSE (OR: creatinine 3.99, 2.06-
7.73 vs 2.16, 1.08-4.33; event 1.53, 1.06-2.19 vs 1.23,0.81-1.85; aortic stiffness 1.09, 0.97-1.22 
vs 0.97, 0.85-1.11; leukoaraiosis 2.09, 1.42-3.06 vs 1.34, 0.87-2.07), and with premorbid and 
HBPM SBP in all sub-domains (ORs per 10mmHg: visuo-spatial 1.29 vs 1.05; attention 1.18 vs 
1.07; language 1.22 vs 0.91; naming 1.07 vs 0.86). 16% vs 8% of uniquely explained variation 
in MoCA vs MMSE scores was determined by visuo-spatial tests. CONCLUSIONS: Cognitive 
impairment on the MoCA is more strongly associated with hypertension and associated arteri-
opathy than on the MMSE. Higher rates of impairment reported with the MoCA vs MMSE are 
likely to reflect a greater sensitivity to hypertension-associated vascular pattern cognitive de-
cline. 
 
 

10:30 - 11:15   ESC Lecture  Room Apollon Auditorium

ESC Lecture
Chair: S. Meairs, Germany/USA

How Can You Mend a Broken Brain? - Neurorestorative Approaches to Stroke 
Recovery 
D. Corbett, USA
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1 Large clinical trials (RCTs) 2 
11:15 - 11:25 

Effects of blood pressure lowering treatment with candesartan in acute stroke on vascular 
events during long-term follow-up: 
Results from the Scandinavian Candesartan Acute Stroke Trial
 
A.G. Hornslien1, J. Igland2, E.C. Sandset3,  A. Terent4, G. Boysen5,  E. Berge6 
 
Department of Internal Medicine, Oslo University Hospital, Ullevål, Oslo, NORWAY1,D-
Department of Global Public Health and Primary Care, University of Bergen, Bergen, NOR-
WAY2, Department of Neurology, Oslo University Hospital, Ullevål, Oslo, NORWAY3, Depart-
ment of Medical Sciences, Uppsala University, Uppsala, SWEDEN4, Department of Neurology, 
Bispebjerg Hospital, and University of Copenhagen, Copenhagen, DENMARK5, Department of 
Internal Medicine, Oslo University Hospital, Ullevål, Oslo, NORWAY6

Background 
The Scandinavian Candesartan Acute Stroke Trial (SCAST) showed no beneficial effect at 6 
months of blood pressure lowering treatment with candesartan in the acute phase of stroke. As 
a prespecified secondary analysis, we investigated whether a different result could be observed 
during long-term follow-up. 
Methods 
SCAST was an international multicentre, randomised- and placebo-controlled trial of cande-
sartan in 2.029 patients with acute ischaemic or haemorrhagic stroke. For the 757 Swedish and 
Danish patients included in the trial we have collected data from the national hospital registries 
and death registries, on times to new strokes (ischaemic or haemorrhagic), myocardial infarc-
tions, or vascular deaths up to 3 years from inclusion. We used Cox regression for analysis and 
adjusted for predefined key variables (age, gender, cause of stroke, systolic blood pressure, and 
Scandinavian Stroke Scale score at baseline). 
Results 
Of the 757 patients enrolled, data were available for 733 patients (97%). During 3 years’ fol-
low-up there was no significant difference in the risk of myocardial infarction or vascular death, 
HR 1.01 (95% CI 0.42-2.44), p=0.98 and HR 0.99 (95% CI 0.65-1.51), p=0.98, respectively. 
There was a non-significant risk of recurrent stroke for the placebo group, HR 0.71 (0.49-1.03), 
p=0.70 (Figure 1). 
Conclusion 
Treatment with candesartan in the acute phase of stroke was not associated with a reduced risk 
of vascular events during long-term follow-up. The results for all 1286 Scandinavian patients 
will be presented at the conference. 
 

11:15 - 12:45   Oral Session   Room Auditorium Apollon
Large clinical trials 2
Chairs: D. Easton, USA and B. C. Lee, South Korea
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3 Large clinical trials (RCTs) 2 
11:35 - 11:45 

Blood pressure lowering treatment with candesartan in patients with acute hemorrhagic 
stroke 
E. Berge1, M. Jusufovic2, E.C. Sandset3, P. M.W. Bath4

 
Department of Internal Medicine, Oslo University Hospital, Oslo, NORWAY1,Department 
of Neurology, Oslo University Hospital, Oslo, NORWAY2, Department of Neurology, Oslo 
University Hospital, Oslo, NORWAY3, Stroke Trials Unit, Division of Stroke, University of 
Nottingham, Nottingham, UNITED KINGDOM4

Background: Early and intensive blood pressure lowering treatment seems to be beneficial in 
patients with acute hemorrhagic stroke and high blood pressure. We wanted to see if similar 
benefits can be shown from a more gradual and careful blood pressure lowering, using data 
from the Scandinavian Candesartan Acute Stroke Trial (SCAST). Methods: SCAST was a ran-
domized- and placebo-controlled, double-masked trial of candesartan given for 7 days, in 2029 
patients with acute stroke and systolic blood pressure ≥140 mm Hg. We assessed the effects 
of candesartan in the 274 patients with hemorrhagic stroke, using the trial’s two co-primary 
effect variables: the composite vascular endpoint of vascular death, stroke or myocardial in-
farction, and functional outcome at 6 months, according to the modified Rankin Scale. We used 
Cox proportional hazards regression and ordinal regression for analysis, and adjusted for key, 
pre-defined prognostic variables. Results: Treatment with candesartan was associated with a 
non-significant higher risk of vascular events (hazard ratio 1.36, 95% confidence interval (CI) 
0.65-2.83, p=0.41, Fig. 1) and with a significant worsening in functional outcome at 6 months 
(common odds ratio 1.61, 95% CI 1.03-2.50, p=0.036, Fig. 2). There was no sign of a different 
effect in any of the pre-specified subgroups (e.g., treatment <6 hours, or systolic blood pressure 
>180-199 mm Hg). Conclusion: There is no evidence that blood pressure lowering treatment 
with candesartan is beneficial during the first week of hemorrhagic stroke. Instead, there are 
signs that such treatment is harmful and should be avoided. 
 

2 Large clinical trials (RCTs) 2 
11:25 - 11:35 

Early intensive BP-lowering and hematoma growth in antithrombotic therapy-related 
ICH 
L. Song1, H. Arima2, E. Heeley3,  C. Delcourt4, M. Woodward5,  C. Geng6, G. Chen7,  J. Yang8, 
G. Wu9, X. Wang10, X. Chen11, J. Chalmers12, C.S. Anderson13 
 
Department of Neurology, Shanghai 85th Hospital of PLA, Shanghai, CHINA1,The George 
Institute for Global Health, Royal Prince Alfred Hospital and University of Sydney, Sydney, 
AUSTRALIA2, The George Institute for Global Health, Royal Prince Alfred Hospital and 
University of Sydney, Sydney, AUSTRALIA3, The George Institute for Global Health, Royal 
Prince Alfred Hospital and University of Sydney, Sydney, AUSTRALIA4, The George Institute 
for Global Health, Royal Prince Alfred Hospital and University of Sydney, Sydney, AUSTRA-
LIA5, Department of Neurology, Shanghai 85th Hospital of PLA, Shanghai, CHINA6, Depart-
ment of Neurology, Xuzhou Central Hospital, Xuzhou, CHINA7, Department of Neurology , 
Nanjing Hospital affiliated to Nanjing Medical University, Nanjing, CHINA8, Department of 
Neurology , Hebei Yutian Hospital, Yutian, CHINA9, 
The George Institute for Global Health, Royal Prince Alfred Hospital and University of Sydney, 
Sydney, AUSTRALIA10, The George Institute for Global Health, Royal Prince Alfred Hospi-
tal and University of Sydney, Sydney, AUSTRALIA11, The George Institute for Global Health, 
Royal Prince Alfred Hospital and University of Sydney, Sydney, AUSTRALIA12, The George 
Institute for Global Health, Royal Prince Alfred Hospital and University of Sydney, Sydney, 
AUSTRALIA13 

Background: Intracerebral hemorrhage (ICH) related to antithrombotic therapy has been shown 
to be associated with larger hematoma growth and subsequent higher rates of death and disabil-
ity. Despite the poor prognosis, effective treatment strategies for hematoma expansion are limit-
ed in this population. The objective is to investigate the effects of early intensive blood pressure 
(BP) lowering on hematoma growth among patients with antithrombotic therapy-related ICH. 
Methods: This is a subsidiary analysis of INTERACT2 CT substudy - a randomized controlled 
trial of early intensive BP lowering on hematoma growth. Patients (n=963) with acute ICH and 
elevated systolic BP were randomly assigned to intensive (target systolic BP 140 mmHg) or 
standard guideline-based BP management (target systolic BP 180 mmHg) using routine intrave-
nous agents. Baseline and repeat CT were performed using standardized techniques, with digi-
tal images analyzed centrally. Outcomes were increase in hematoma with/without intraventricu-
lar hemorrhage (IVH) at 24 hours. 
Results: There were 207 patients (21%) with antithrombotic therapy-related ICH. Absolute in-
crease in hematoma volume without/with IVH was larger (5.8/6.9ml) among patients with prior 
use of antithrombotic therapy than those without (2.4/2.0ml; p=0.028/0.033) even after adjust-
ment for other risk factors and randomized treatment. Intensive BP lowering reduced absolute 
growth of hematoma without/with IVH by 4.6/7.4ml among patients with prior use of anti-
thrombotic therapy and 1.1/1.4ml among those without, although the differences in treatment 
effects did not reach statistical significance (P homogeneity=0.170/0.106). 
Conclusions: Although prior use of antithrombotic therapy is associated with larger hematoma 
growth, early intensive BP lowering treatment appears to provide greater attenuation of hema-
toma growth among patients with antithrombotic therapy-related ICH.
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4 Large clinical trials (RCTs) 2 
11:45 - 11:55 

Occupational therapy for care home residents with stroke has no evidence of benefit 
C.M. Sackley1, M.F. Walker2, C. Burton3,  C. Leigh-Watkins4, A.K. Roalfe5,  K.E. Stant6, 
J. Mant7,  B. Sheehan8, K. Wheatley9, L. Irvine10, G. Peryer11, L.J. Sharp12, P.J. Sharp13, G. 
Sands14, J. Fletcher-Smith15 
On behalf of OTCH trial
 
University of East Anglia, Norwich, UNITED KINGDOM1,University of Nottingham, 
Nottingham, UNITED KINGDOM2, University of Bangor, Bangor, UNITED KINGDOM3, 
University of Central Lancaster, Preston, UNITED KINGDOM4, University of Birmingham, 
Birmingham, UNITED KINGDOM5, University of Birmingham, Birmingham, UNITED 
KINGDOM6, University of Cambridge, Cambridge, UNITED KINGDOM7, University of War-
wick, Warwick, UNITED KINGDOM8, University of Birmingham, Birmingham, UNITED 
KINGDOM9, 
University of East Anglia, Norwich, UNITED KINGDOM10, University of East Anglia, Nor-
wich, UNITED KINGDOM11, University of East Anglia, Norwich, UNITED KINGDOM12, 
University of East Anglia, Norwich, UNITED KINGDOM13, University of East Anglia, Nor-
wich, UNITED KINGDOM14, University of Nottingham, Nottingham, UNITED KINGDOM15 

Introduction: 
The evidence for occupational therapy (OT) in care homes is inconclusive.  
Method: 
A cluster randomised controlled trial of care homes (n=228) including residents (n=1040) who 
survived a stroke. Homes were randomised to either the intervention group (3 months of OT) 
or the control group (standard care). The primary outcome measure was the Barthel Index. 
Secondary outcome measures were Rivermead Mobility Index and Geriatric Depression Scale. 
Measurements at baseline prior to randomisation and at 3, 6 and 12 months post randomisation. 
Intervention included; individualised targeted OT and staff training on facilitating indepen-
dence and mobility and the use of adaptive equipment. Allocation was concealed from the in-
dependent assessors, but the treating therapists and residents were unblinded from the interven-
tion. 
Results: 
Participating care homes were randomised between May 4th, 2010, and Feb 28th, 2012. At ran-
domisation, 114 care homes (n=568 residents) were allocated into the intervention group, and 
114 care homes (n=474 residents) into the control group. Of the residents that completed the BI 
assessment at baseline, 735 of 1029 (71%) were categorised as severe, or very severe.  At the 
primary outcome time-point of three months, the BI was completed by 870 of 1042 (84%). The 
adjusted mean difference in BI score between the two groups was 0•19 points (95% CI -0.33 to 
0.70, p=0•48), indicating no significant clinical impact of the intervention. 
Conclusion:  
There was no demonstrable benefit of ocupational therapy 
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6 Large clinical trials (RCTs) 2 
12:05 - 12:15 

Projecting longer term results in the ARUBA trial 
M.K. Parides1, JR Overbey2, C Stapf3,  AJ Moskowitz4, C Moy5,  R Al-Shahi Salman6, E.C. Vi-
caut7,  J.P. Mohr8 
 
Icahn School of Medicine at Mount Sinai, New York, USA1,Icahn School of Medicine at 
Mount Sinai, New York, USA2, Hôpital Lariboisière, Paris, FRANCE3, Icahn School of Medi-
cine at Mount Sinai, New York, USA4, NINDS, Bethesda, USA5, University of Edinburgh, Ed-
inburgh, UNITED KINGDOM6, Hôpital Lariboisière, Paris, FRANCE7, Columbia University, 
New York, USA8

Background: A Randomized Trial of Unruptured Brain Arteriovenous Malformations (ARU-
BA) randomized its first patient in April 2007. The trial’s primary aim was to assess the benefit 
of medical management alone compared to interventional therapy plus medical management for 
treating patients presenting with unruptured brain AVMs. In mid-April 2013 the NINDS, act-
ing on recommendation of the trial’s DSMB, halted randomization into the trial. The decision 
was based on an interim finding that medical management (MM) was superior to interventional 
therapy (IT) in preventing stroke. MM was observed to reduce the risk of stroke or death by 
71% compared to IT (95% CI: 43% to 85%). While the evidence in favor of medical manage-
ment was overwhelming, the magnitude of is longer-term benefit compared to interventional 
therapy is less clear. 
Methods: At the time ARUBA randomization was halted, 226 out of the planned 400 patients 
were enrolled and followed for up to 72 months, with a mean follow-up of 33 months. To ad-
dress whether, and to what extent the benefit of MM is maintained longer term, we modeled 
future events for patients randomized to medical therapy based on their observed, assumed con-
stant, risk. We assumed no additional events among patients randomized to interventional thera-
py. We then estimated the duration of follow-up needed before the benefit from IT would equal 
that forecast for medical management. 
Results: With no additional events among patients randomized to IT, the observed 5-year event 
rates are assumed to apply to any future time. We used two rates, 35% and 50%, the approx-
imate intention-to-treat and “as treated” estimates. The observed hazard rate for patients ran-
domized to MM is about 0.003 (95% CI .001-.007). Based on applying this hazard for medical 
management to future times, the estimated number of months before the event rates from IT 
and MM were equal is shown in the Table.  
Conclusions: While patient follow-up for ARUBA is limited, current results are consistent with 
the benefit of MM extending far longer, most likely between 12 and 30 years. 
 

5 Large clinical trials (RCTs) 2 
11:55 - 12:05 

Secondary prevention of stroke. Implementation of a point-of-care, cluster randomised 
trial using electronic health records (eCRT Study) 
A. Dregan1, T. van Staa2, L. McDermott3,  G. McCann4, M. Ashworth5,  J. Charlton6, C.D.A. 
Wolfe7,  A. Rudd8, P. Yardley9, M.C. Gulliford10 
 
King’s College London, London, UNITED KINGDOM1,bClinical Practice Research Data-
link (CPRD) Division, Medicines and Healthcare products Regulatory Agency, London, UNIT-
ED KINGDOM2, King’s College London, London, UNITED KINGDOM3, bClinical Practice 
Research Datalink (CPRD) Division, Medicines and Healthcare products Regulatory Agency, 
London, UNITED KINGDOM4, King’s College London, London, UNITED KINGDOM5, 
King’s College London, London, UNITED KINGDOM6, King’s College London, London, 
UNITED KINGDOM7, King’s College London, London, UNITED KINGDOM8, Southampton 
University, Southampton, UNITED KINGDOM9, King’s College London, London, UNITED 
KINGDOM10 

Background: This study aimed to develop methods to implement a cluster randomised trial of 
stroke secondary prevention using electronic health records (EHRs). Methods: Family practic-
es were recruited from the UK Clinical Practice Research Datalink (CPRD) and allocated to 
intervention and control trial arms by minimisation. Intervention comprised a set of remote-
ly-installed, electronic prompts that promoted intensified secondary prevention over 12 months 
with primary outcome systolic blood pressure. Participants with first strokes within two years 
before the intervention start date were eligible. Outcome data from EHRs were analysed using 
marginal models. Results: There were 106 family practices allocated, including 11,391 partici-
pants with stroke ever diagnosed, with 1,705 (835 control, 870 intervention) diagnosed within 
two years of the intervention start. Following intervention, the mean systolic blood pressure 
was 133 (SD 15 mm Hg) in both intervention and control trial arms, adjusted mean difference 
0.30 mm Hg (95% confidence interval -0.92 to 1.53, P=0.630); 18% of participants in each 
trial arm had BP ≥130/80 mm Hg but did not receive antihypertensive drugs; 12% control and 
10% intervention had total cholesterol >4 mmol/L, not treated with lipid-lowering drugs; 82% 
control and 81% intervention were treated with antiplatelet or anticoagulant therapy. Outcomes 
were not associated with level of intervention utilisation. The financial cost of the trial was ap-
proximately $150 per eligible participant randomised. Conclusion: Large intervention studies 
in stroke may be implemented at low cost by utilising electronic health records. Future studies 
require the development of more complex and effective methods for intervention. 
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7 Large clinical trials (RCTs) 2 
12:15 - 12:25 

The CLOTS 3 trial – the effect of intermittent pneumatic compression (IPC) on function-
al outcomes, quality of life and hospital costs in immobile stroke patients 
M. Dennis1, C. Graham2, P. Sandercock3,  J. Smith4, J. Forbes5 
CLOTS trial collaboration
 
University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, Ed-
inburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, 
University of edinburgh, Edinburgh, UNITED KINGDOM4, University of Limerick, Limerick, 
IRELAND5

Introduction 
Venous thromboembolism (VTE) causes many deaths after stroke. The CLOTS 3 trial showed 
that IPC applied to the legs of immobile stroke patients in hospital reduced the risk of DVT 
(Odds ratio 0.72 (95%CI 0.60-0.87) and death within 6 months (Hazard ratio 0.86 95%CI 0.74-
0.99).  We present data from the trial on functional outcomes, quality of life and hospital costs.  
Methods 
CLOTS 3 is a multicentre parallel group randomised trial. We enrolled patients from day 0 to 
day 3 of admission and randomly allocated them to receive either IPC or no IPC. We followed 
patients for 6 months to determine survival, functional status (Oxford Handicap Scale), quality 
of life (EQ5D-3L) and hospital costs. 
Results 
We enrolled 2876 patients. Their functional outcomes are shown in the table. Fewer died with 
IPC, but because many of the additional survivors had poor outcomes (OHS=5), there was no 
significant net gain in mean Quality Adjusted Life Days (QALDs) (IPC 27.7 (SD 40.6)  vs No 
IPC 26.7 (39.6)), based on utilities derived from the EQ5D-3L (mean utility IPC 0.222 (0.39) 
vs  No IPC 0.217 (0.37). Based on the estimated cost of IPC (€75/patient), the estimated costs 
of preventing a DVT or a death were €1500 and €2678 respectively. However, there was an 
estimated net increase in hospital costs associated with IPC use of €543, mostly due to an in-
crease of 1.7 days in mean length of hospital stay due to improved survival.  
Conclusion 
IPC is an inexpensive and effective method of VTE prophylaxis, which improves survival but 
not functional outcomes, and does not achieve any significant short run gain in QALDs. Ideally, 
IPC would ideally be targeted on those patients who, if they survive, will have an acceptable 
quality of life. Achieving this without depriving patients who might benefit is problematic. 
 

Oxford Handi-
cap Scale

IPC No IPC

n % n %
0 (complete re-
covery)

45 3.1 45 3.1

1 94 6.5 92 6.4
2 156 10.8 156 10.8
3 306 21.3 320 22.2
4 181 12.9 185 12.9
5 309 21.5 255 17.7
6 (dead) 330 22.9 367 25.5
Missing 17 1.2 18 1.2
Total 1438 1438

 

Event 
Rate (IT)

Hazard Rate 
(MM)

Expected # 
Months

0.50 .001 693
.002 347
.003 231
.004 173
.005 139
.006 116
.007 99

0.35 .001 431
.002 215
.003 144
.004 108
.005 86
.006 72
.007 62
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9 Large clinical trials (RCTs) 2 
12:35 - 12:45 

Long-term outcome after stenting versus endarterectomy for symptomatic carotid steno-
sis: a meta-analysis of individual patient data 
D. Calvet1, J. Dobson2, A. Algra3,  J.P. Becquemin4, L.H. Bonati5,  G. Chatellier6, G. Fraedrich7,  
G. Howard8, O. Jansen9, W.P. Mali10, G.S. Roubin11, P.A. Ringleb12, T.G. Brott13, J.L. Mas14, 
M.M. Brown15 
Carotid Stenosis Trialists’ Collaboration (CSTC)
 
Department of Neurology, Hôpital Sainte-Anne, Université Paris Descartes, INSERM 
UMR894 and Institute of Neurology, University College London, Paris, FRANCE1,Med-
ical Statistics Unit, Department of Epidemiology and Population Health, London School of 
Hygiene and Tropical Medicine, London, UNITED KINGDOM2, 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, Clinical Research Unit, Hôpital Européen Georges Pompidou, 
Université René Descartes, Paris, FRANCE6, Department of Vascular Surgery, Medical Uni-
versity Innsbruck, Innsbruck, AUSTRIA7, Department of Biostatistics, University of Alabama, 
Birmingham, USA8, Department of Neuroradiology, Schleswig-Holstein University Hospital, 
Kiel, GERMANY9, 
Department of Radiology, University Medical Centre Utrecht, Utrecht, THE NETHER-
LANDS10, Department of Interventional Cardiology, Lenox Hill Hospital, New-York, USA11, 
Department of Neurology, University Hospital Heidelberg, Heidelberg, GERMANY12, De-
partment of Neurology, Mayo Clinic, Jacksonville, USA13, Department of Neurology, Hôpital 
Sainte-Anne, Université Paris Descartes, INSERM UMR894, Paris, FRANCE14, Department of 
Brain Repair and Rehabilitation, Institute of Neurology, University College London, London, 
UNITED KINGDOM15 

Background: Results from randomised controlled trials (RCTs) have shown a higher short-term 
risk of stroke associated with carotid stenting than with carotid endarterectomy for the treat-
ment of symptomatic carotid stenosis. It remains uncertain whether carotid stenting is as effec-
tive as endarterectomy in preventing recurrent stroke in the long-term. However, few events 
occurred after the procedural period and trials lacked the power to perform subgroup analyses. 
We therefore did a preplanned meta-analysis of individual patient data from four RCTs. 
Methods: The Endarterectomy versus Angioplasty in Patients with Symptomatic Severe Ca-
rotid Stenosis (EVA-3S) trial, the Stent-Protected Angioplasty versus Carotid Endarterectomy 
(SPACE) trial, the International Carotid Stenting Study (ICSS), and the Carotid Revasculariza-
tion Endarterectomy vs. Stenting (CREST) Trial had similar designs. The trials randomly allo-
cated patients with recently symptomatic carotid stenosis, who were considered equally suited 
for both treatments, to stenting or endarterectomy. Patients were followed by clinicians who 
were not involved in the revascularisation procedure. Data will be pooled and analysed with 
fixed-effect Cox regression models adjusted for source trial. 
Results: Data will be available in 4754 patients. Mean age is 69.2 and 70% are male. Follow-up 
ranges from 2 years up to 12 years. The primary outcome event of death or any stroke in the 
procedural period, or ipsilateral stroke thereafter, analysed by intention-to-treat, will be present-
ed. Secondary analyses will investigate the impact of potential effect modifiers, such as age and 
sex, on the primary outcome measure, and will compare the postprocedural risk of ipsilateral 
stroke and stroke in any territory between treatments. 
Conclusions: The results of this pooled analysis will establish whether or not stenting provides 
effective stroke prevention compared to endarterectomy.

8 Large clinical trials (RCTs) 2 
12:25 - 12:35 

Cryptogenic Stroke and Underlying Atrial Fibrillation (CRYSTAL AF): Impact of Ar-
rhythmia Monitoring on Prescription of Oral Anticoagulation and Risk of Recurrent 
Stroke 
H.C. DIENER1, V. Di Lazzaro2, R.A. BERNSTEIN3,  M.M. RYMER4, T. SANNA5,  J. 
BRACHMANN6, C.A. MORILLO7,  R.S. PASSMANN8, F. BECKERS9, L. HOGGE10, T. 
ROGERS11, P. ZIEGLER12 
 
DEPARTMENT OF NEUROLOGY, UNIVERSITY HOSPTIAL ESSEN, ESSEN, GER-
MANY1,Institute of Neurology, Campus Bio-Medico University, ROME, ITALY2, Davee 
Department of Neurology Northwestern University, CHICAGO, USA3, Kansas University 
Medical Center, KANSAS CITY, USA4, Catholic University of the Sacred Heart, Institute of 
Cardiology, ROME, ITALY5, FHRS Hospital Klinikum Coburg, Teaching Hospital of the Uni-
versity of Würzburg, COBURG, GERMANY6, McMaster University, Population Health Re-
search Institute,, HAMILTON, ON, CANADA7, Northwestern University Feinberg School of 
Medicine,, CHICAGO, IL, USA8, Medtronic, Inc. CRDM, Bakken Research Center,, MAAS-
TRICHT, THE NETHERLANDS9,Medtronic, Inc. CRDM, Bakken Research Center, MAAS-
TRICHT, THE NETHERLANDS10, Medtronic, Inc. CRDM,, Mounds View, MN, USA11, 
Medtronic, Inc. CRDM,, Mounds View, MN, USA12

Background: Detection of atrial fibrillation (AF) after cryptogenic stroke should prompt the 
initiation of oral anticoagulation (OAC) therapy with the goal of preventing recurrent ischemic 
stroke or transient ischemic attack (TIA).  The role of continuous arrhythmia monitoring with 
insertable cardiac monitors (ICM) in achieving this goal is not well understood. 
Methods: Patients (n=441, age 61.5±11.3 years, 63% male) in the CRYSTAL AF study were 
randomized to monitoring via an ICM (n=221, Reveal®XT) or standard care (n=220) within 90 
days of their cryptogenic stroke.  Prior to randomization, all patients underwent vascular imag-
ing, transesophageal echocardiography, and &#8805;24 hours of cardiac monitoring.  The rates 
of AF detection (>30 seconds; independently adjudicated), OAC prescription, and recurrent 
stroke or TIA were compared at 6 and 12 months.  
Results: Patients were randomized a median of 32 (inter-quartile range: 14-57) days after their 
index stroke and were well-balanced relative to race, geography, and stroke risk factors.  AF 
was detected more frequently in ICM patients vs. standard care at 6 months [8.9% vs. 1.4%; 
HR 6.4 (95% CI 1.9-21.7); p=0.0006] and 12 months [12.4% vs. 2.0%; HR 7.3 (95% CI 2.6-
20.8); p<0.001].  OAC prescription was higher for ICM patients compared to standard care at 
6 months (10.1% vs. 4.6%, p=0.04) and 12 months (14.7% vs. 6.0%, p=0.007), respectively.  
Within one year, 97% of patients with AF detected were prescribed OAC.  Although the trial 
was not statistically powered for this endpoint, fewer recurrent stroke/TIA occurred in ICM pa-
tients compared to standard care at 6 months (5.2% vs. 8.6%) and 12 months (7.1% vs. 9.1%), 
respectively.  
Conclusion: Monitoring cryptogenic stroke patients via ICM resulted in significantly higher 
rates of AF detection and OAC prescription compared to standard care.  Larger studies with 
longer follow-up durations are needed to more fully elucidate the subsequent impact on isch-
emic stroke reduction. 
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Multiple Intracranial Thrombi in Acute Stroke: Prevalence and Clinical Importance 
M. El-Koussy1, G. Schroth2, K. Hsieh3,  S. Jung4, R. Verma5,  J. Gralla6, C. Zubler7,  P. Mordasini8, 
P.P. Gratz9

 
Dept. of Neuroradiology, University Bern, Bern, SWITZERLAND1, Dept. of Neuroradiology, 
University Bern, Bern, 2, Dept. of Neuroradiology, University Bern, Bern, SWITZERLAND3, Dept. 
of Neurology, University Bern, Bern, SWITZERLAND4, Dept. of Neuroradiology, University Bern, 
Bern, SWITZERLAND5, Dept. of Neuroradiology, University Bern, Bern, SWITZERLAND6, Dept. 
of Neuroradiology, University Bern, Bern, SWITZERLAND7, Dept. of Neuroradiology, University 
Bern, Bern, SWITZERLAND8, Dept. of Neuroradiology, University Bern, Bern, SWITZERLAND9

BACKGROUND: The prevalence of multiple intracranial thrombi causing the stroke is not docu-
mented in medical literature.  Susceptibility-weighted MR imaging (SWI), a tool which is highly 
sensitive for thrombus detection, was utilized to document multiple thrombi and analyze their clini-
cal significance.  
METHODS: 423 consecutive patients with anterior circulation ischemic stroke undergoing 
pre-treatment MRI were screened. SWI was analyzed for the presence of fragmented or multiple 
thrombi and compared with findings on time-of-flight (TOF) and gadolinium enhanced MR-angi-
ography (GEMRA) as well as digital subtraction angiography (DSA). Data on collaterals on DSA, 
baseline clinical characteristics, complications and clinical outcome were collected prospectively.  
RESULTS: 23 fragmented thrombi were detected in 17 of 256  patients (6.6%) in whom the primary 
MCA thrombus was visible on SWI. 13 of a total of 23 fragments were located in the M2 segment, 
the remaining in the M3/M4 segments. Only a minority of fragmented thrombi seen on SWI could 
also been detected on TOF, GEMRA or DSA. No significant difference in stroke etiology or treat-
ment modality was observed between patients with and without fragmentation. Fewer patients with 
fragmented thrombi had significantly favorable outcomes (mRS 0─2) at 3 months compared to pa-
tients without fragmentation (5/17 [29.4%] vs. 121/203 [59.6%]; P=0.021). The mortality rate (5/17 
[29.4%] vs. 29/222 [12.1%]; P=0.075), as well as the incidence of symptomatic intracranial hemor-
rhage (3/17 [17.6%] vs. 14/239 [5.9%]; P=0.092) were higher in patients with fragmented thrombi.  
CONCLUSIONS: Our results suggest that patients with multiple or fragmented thrombi constitute 
only a small subgroup of stroke patients (6.6%) with a worse prognosis and a higher rate of bleed-
ing complications. It can be concluded that in more than 90% of cases only a single thrombus is 
causing the stroke and is thus the target of the intervention.

R0101  Vascular imaging 

The Length of Middle Cerebral Artery Stem Occlusion Predicts Recanalization and Clinical 
Outcome After Intravenous Thrombolysis in Acute Stroke Patients 
V. Rohan1, J. Baxa2, R. Tupý3,  L. Černá4, P. Ševčík 5,  M. Friesl6, J. Polívka jr.7,  J. Polívka8, J. Fer-
da9 
 
Department of Neurology, University Hospital and Charles University Medical School in 
Pilsen, Pilsen, CZECH REPUBLIC1, Department of Imaging Methods, University Hospital and 
Charles University Medical School in Pilsen, Pilsen, CZECH REPUBLIC2, Department of Imaging 
Methods, University Hospital and Charles University Medical School in Pilsen, Pilsen, CZECH RE-
PUBLIC3, Department of Neurology, University Hospital and Charles University Medical School 
in Pilsen, Pilsen, CZECH REPUBLIC4, Department of Neurology, University Hospital and Charles 
University Medical School in Pilsen, Pilsen, CZECH REPUBLIC5, Department of Mathematics, 
Faculty of Applied Sciences, University of West Bohemia, Pilsen, CZECH REPUBLIC6, Depart-
ment of Computer Science and Engineering, Faculty of Applied Sciences, University of West Bohe-
mia, Pilsen, CZECH REPUBLIC7, Department of Neurology, University Hospital and Charles Uni-
versity Medical School in Pilsen, Pilsen, CZECH REPUBLIC8, Department of Imaging Methods, 
University Hospital and Charles University Medical School in Pilsen, Pilsen, 9

Background and Purpose- The length of large vessel occlusion is considered as major factor for 
therapy in ischemic stroke patients. We used 4D-CT angiography (CTA) evaluation of middle cere-
bral artery (MCA) occlusion in prediction of recanalization and favorable clinical outcome and after 
intravenous thrombolysis (IV-PA). 
Methods- In 80 patients treated with IV-tPA for acute ischemic stroke with complete MCA/M1 oc-
clusion determined using CTA and temporal maximum intensity projection (tMIP), calculated from 
4D-CTA, the length of MCA proximal stump, occlusion in M1 or M1 and M2 segment were mea-
sured. Univariate and multivariate analyses were performed to define independent predictors of suc-
cessful recanalization after 24 hours using the Thrombolysis in Myocardial Infarction (TIMI) crite-
ria and favorable outcome after 3 month using the Modified Rankin Score scale.  
Results-The length of occlusion was measureable in all patients using tMIP.  Recanalization TIMI 
2-3 was achieved in 37 individuals (46 %). The extension to M2 segment as a category (OR, 4.10; 
95% CI, 1.29-13.03; P=0.017) and the length of M1 segment occlusion (OR, 0.84; 95% CI, 0.76-
0.94; P=0.002) with optimal cutoff value 12 mm (sensitivity 0.67; specificity 0.71) were significant 
independent predictors of recanalization. Favorable outcome (mRS 0-2) was achieved in 25 pa-
tients (31%), age (OR, 0.95; 0.91-1.00; P=0.033), baseline NIHSS (OR, 0.84; 95% CI, 0.73-0.97; 
P=0.019), recanalization TIMI 2-3 (OR, 4.05; 95% CI, 1.07-15.11; P=0.037) and the length of oc-
clusion M1 in segment  (OR, 0.82; 95% CI, 0.71-0.94; P=0.005) with optimal cutoff value 11 mm 
(sensitivity 0.74; specificity 0.76) were significant independent predictors of favorable outcome. 
Conclusions-The length of MCA/M1 segment occlusion is the independent predictor of successful 
IV-tPA treatment.

Vascular imaging R0101-R0141, Terminal R01 
Chair: H. Ay, USA



196

23. European Stroke Conference

E-Poster Session Red

 
 
 

R0103  Vascular imaging 

Prediction of Carotid Plaque Characteristics by using 3-dimensional T1-Weighted Magnetic 
Resonance Plaque Imaging: Correlation with the Histological Findings of Carotid Endarterec-
tomy Specimens 
S. Narumi1, M. Sasaki2, H. Ohba3,  K. Ogasawara4, M. Kobayashi5,  T. Natori6, J. Hitomi7,  Y. Ter-
ayama8 
 
Department of Neurology and Gerontology, Iwate Medical University, Morioka, JAPAN1, In-
stitute for Biomedical Sciences, Iwate Medical University, Morioka, JAPAN2, Department of Neu-
rology and Gerontology, Iwate Medical University, Morioka, JAPAN3, Department of Neurosurgery, 
Iwate Medical University, Morioka, JAPAN4, Department of Neurosurgery, Iwate Medical Univer-
sity, Morioka, JAPAN5, Department of Neurology and Gerontology, Iwate Medical University, Mo-
rioka, JAPAN6, Department of Anatomy, Iwate Medical University, Morioka, JAPAN7, Department 
of Neurology and Gerontology, Iwate Medical University, Morioka, JAPAN8

Background: Three-dimensional (3D) T1-weighted (T1W) fast spin-echo (FSE) technique has been 
recently applied for evaluating characteristics of the atherosclerotic plaque in the cervical carotid 
artery because of its potential advantages in terms of contrast/spatial resolutions and black-blood 
effects. However, its diagnostic performance remains unclear because of a paucity of comparative 
studies with other techniques and histological findings. Hence, we attempted to determine whether 
this technique can readily discriminate the plaque characteristics as well as high-contrast 2-dimen-
sional (2D) T1W images can by comparing the histological findings of the specimens excised by 
carotid endarterectomy (CEA). 
Methods: We prospectively examined 28 consecutive patients (age, 58–79 years) with carotid ste-
nosis who underwent CEA by using a 1.5-T scanner. Sagittal 3D-FSE T1W images (TR/TE, 500 
ms/18 ms) and axial 2D spin-echo (SE) T1W images (500 ms/12 ms) were obtained. After gener-
ating reformatted images from 3D images, we calculated the contrast ratios (CRs) of the plaques to 
the adjacent muscles on the same slices and compared the 3D and 2D findings with the pathological 
findings. 
Results: The CRs of the carotid plaques in which the main components were histologically con-
firmed to be fibrous tissue, lipid, and hemorrhage ranged from 0.94–1.24 (median, 0.97), 1.33–1.54 
(1.38), and 1.51–2.32 (1.82), respectively, on 3D images and were 0.79–1.12 (1.01), 1.06–1.32 
(1.19), and 1.55–2.51 (2.09), respectively, on 2D images; these ranges were significantly different 
among the 3 groups (p < 0.01). Furthermore, sensitivity and specificity for discriminating the lipid 
or hemorrhagic plaques from the fibrous plaques was 100% for both on 3D images and 91% and 
100%, respectively, on 2D images. 
Conclusion: The 3D-T1W-FSE technique can readily predict intraplaque characteristics of the carot-
id artery and is comparable to the 2D-T1W-SE technique.
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Occult Anterograde Flow: An Under-recognized but Crucial Predictor of Early Recanaliza-
tion with IV tPA Using Standard CT Perfusion T0 maps 
S.H. Ahn1, C. d’Esterre2, E. Qazi3,  S. Patil4, M. Almekhlafi5,  C. Casault6, T. Lee7,  M. Goyal8, A. 
Demchuk9, B. Menon10 
 
Chosun University School of Medicine, Gwangju, SOUTH KOREA1, University of Calgary, 
Calgary, CANADA2, University of Calgary, Calgary, CANADA3, University of Calgary, Calgary, 
CANADA4, University of Calgary, Calgary, CANADA5, University of Calgary, Calgary, CANA-
DA6, University of Western Ontario, London, CANADA7, University of Calgary, Calgary, CANA-
DA8, University of Calgary, Calgary, CANADA9, University of Calgary, Calgary, CANADA10

Background 
Clot lysis in any vascular bed is dependent on the ability of blood and lytics to permeate clot. We 
devise a novel technique to quantify occult anterograde flow through intracranial clot and determine 
if this parameter predicts early recanalization with IV tPA. 
Methods 
From the Prove-IT stroke-imaging database, IV tPA treated acute stroke patients with clots on CTA 
were analyzed using perfusion CT and a delay insensitive algorithm (GE Healthcare CT Perfusion 
4D). We generated maps that measure delay in arrival time of contrast within the intracranial arterial 
tree (T0 maps) from that of the chosen arterial input function. A “positive sloped” regression line 
of T0 values from distal clot interface to at least 9 pixels along the artery profile indicated presence 
of occult anterograde flow. Mean, minimum and maximum T0 value differences between distal and 
proximal clot interface ROI were also assessed. Early recanalization was assessed on first angio of 
subsequent IA procedure or on 4hr post IV tPA CTA. 
Results 
Of 50 patients analyzed, occult anterograde flow was detected in 17 (34%) patients; early recanal-
ization was seen in 12/17 (70.6%); this compared to 10/33 (30.3%) patients without occult antero-
grade flow who recanalized with IV tPA (p<0.01). Mean T0 value difference (0.6 vs. 3.8; p<0.01) 
and maximum T0 value difference (1.4 vs. 2.4; p<0.01) between distal and proximal clot interface 
ROI were significantly less in recanalizers when compared to non-recanalizers. Those with 1) oc-
cult anterograde flow and 2) maximum T0 difference < 4.5s parameters were most likely to achieve 
recanalization (n=16, 75%) vs. those with only one parameter (n=24, 37.5%) or those with neither 
parameters (n=10, 10%) (p<0.01). A model with both parameters was the most discriminative (c sta-
tistic=0.73). 
Conclusion 
Occult anterograde flow through intracranial clot can be measured by standard CT perfusion T0 
maps and is a robust predictor of early recanalization with IV tPA.

R0104  Vascular imaging 

Risk of contrast induced nephropathy and persistent renal impairment from CT angiography 
in acute stroke 
L.L. Yeo1, J.Y. Koo2, J.H. Lim3,  A. Ahmad4, V.K. Sharma5

 
National University Hospital, Singapore, SINGAPORE1, NUS High School of Math & Science, 
Singapore, SINGAPORE2, NUS High School of Math & Science, Singapore, SINGAPORE3, Na-
tional University Hospital, Singapore, SINGAPORE4, National University of Singapore, Singapore, 
SINGAPORE5

BACKGROUND AND PURPOSE: 
Intravenous tissue plasminogen activator (IV-tPA) is the only approved treatment for acute ischemic 
stroke (AIS) and computed tomography angiography (CTA) is often performed. There are concerns 
regarding the safety of iodinated contrast agents used for CTA imaging. We tested whether the inci-
dence of contrast induced nephropathy (CIN) was higher among patients with ischemic stroke who 
underwent a contrast-enhanced CT angiography. 
MATERIALS AND METHODS: 
The contrast-exposed group consisted of 372 consecutive patients with AIS who underwent CTA 
before IV-tPA. Only pre-tPA CTA was performed in 203 patients while 169 underwent 2 CTAs- pre-
tPA as well as on day-2. The non-contrast exposed group consisted of 93 patients with AIS admitted 
to our institution during the same period. Patients were stratified by baseline Glomerular filtration 
rate (eGFR) and by the number of contrasted CTA scans performed. Fisher exact test was used to 
compare the incidence of CIN between the contrast-exposed and the non-exposed patients at 5 day. 
A secondary analysis compared the incidence of acute kidney injury (AKI) and persistent renal im-
pairment at more than 30 days. 
RESULTS: 
The incidence of CIN was 2.4% in the iodinated contrast-exposed group. Persistent renal impair-
ment was observed in1.1% in the exposed group. Patients who underwent CTA were at no greater 
risk of CIN (OR 0.25 95%CI 0.096-0.647, P = 0.004) or AKI (OR 0.083 95%CI 0.008-0.810, P = 
0.032) when compared with patients who did not receive iodinated contrast  The risk did not in-
crease even in patient who underwent 2 CTA scans within a 24 hour period. 
CONCLUSIONS: 
Administration of intravenously administered iodinated contrast for brain CTA in acute stroke does 
not increase the incidence of contrast-induced nephropathy or acute kidney injury. 
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CT Perfusion and Angiographic assessment of Pial collateral Reperfusion in acute Ischemic 
stroke: the CAPRI study 
A. Consoli1, T. ANDERSSON2, A. HOLMBERG3,  S. VALLONE4, L. VERGANTI5,  A. ZINI6, E. 
FAINARDI7,  A. SALETTI8, A. CERASE9, S. BRACCO10, D. ROMANO11, S. LORENZANO12, P. 
CARPEGGIANI13, G.F. GENSINI14, S. MANGIAFICO15 
 
INTERVENTIONAL NEURORADIOLOGY UNIT, CAREGGI UNIVERSITY HOSPITAL, 
FLORENCE, ITALY1, KAROLINSKA INSTITUTET, STOCKHOLM, SWEDEN2, KAROLINS-
KA INSTITUTET, STOCKHOLM, SWEDEN3, BAGGIOVARA HOSPITAL, MODENA, ITALY4, 
BAGGIOVARA HOSPITAL, MODENA, ITALY5, BAGGIOVARA HOSPITAL, MODENA, IT-
ALY6, SANT’ANNA HOSPITAL, FERRARA, ITALY7, SANT’ANNA HOSPITAL, FERRARA, 
ITALY8, LE SCOTTE HOSPITAL, SIENA, ITALY9,LE SCOTTE HOSPITAL, SIENA, ITALY10, 
LE SCOTTE HOSPITAL, SIENA, ITALY11, SAPIENZA UNIVERSITY HOSPITAL, ROMA, IT-
ALY12, BAGGIOVARA HOSPITAL, MODENA, ITALY13, CAREGGI UNIVERSITY HOSPITAL, 
FLORENCE, ITALY14, CAREGGI UNIVERSITY HOSPITAL, FLORENCE, ITALY15 

Background: The aim of this retrospective, multicentric, international study was to evaluate the cor-
relation between a novel angiographic score for collateral circulation, the Careggi Collateral Score 
(CCS), and mismatch evaluated with CT-P, considering the ASPECTS in CBV and MTT maps, in 
patients with anterior circulation stroke subjected to endovascular treatement.

Methods: 103 patients (M:F=52:51, mean age 65.9) with anterior circulation stroke and a document-
ed major artery occlusion (complete MCA, ICA, ICA + M1), imaged with NCCT, CT-Angiography 
(CT-A) and CT-P and successively subjected to DSA evaluation and endovascular treatment in 4 ex-
perienced centers from January 2010 to June 2012 were included within the analysis. Two core labs 
were identified to evaluate CT data (ASPECT score on NCCT, CBV and MTT maps, Clot Burden 
Score on CT-Angiography were assessed) and two core labs evaluated the angiographic data (site of 
occlusion, CCS score and TICI score were assessed). Both the core labs evaluated the images blind-
ed to the clinical data. NIHSS score at baseline, after 24 hours and at the discharge and data about 
main vascular risk factors were collected. Onset-Time-to-Treatment, time of intervention, time of 
reperfusion were calculated. mRS 0-2 after 3 months was considered as favorable clinical outcome.  
Results: Median baseline NIHSS was 16 and 38.6% of the patients received IV t-PA. 79% of the 
patients were treated with thrombectomy, 12% with IA t-PA alone and 9% with rescue therapy. The 
occlusion site was proximal M1 in 38.6%, distal M1 in 36.6 and ICA +-M1 in 24.8%, 78% of the 
patients had good collaterals according to CCS.  
Conclusions: The statistical analysis is ongoing and the preliminary results showed a significant cor-
relation between CCS and mortality (p<0.001), time to reperfusion (p=0.015) and baseline NIHSS 
(p<0.001). The preliminary data will focus on the correlation between CCS and clinical outcome 
and CT-P mismatch. 
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Complex  aortic atherosclerotic plaques in the acute stroke phase: Echocardiography diagnos-
tic criteria 
L.S.B. SERÓ-BALLESTEROS1, J.P. PAGOLA2, T.G.A. GONZÁLEZ-ALUJAS3,  M.R. RIBÓ4, 
M.R. RUBIERA5,  A.F. FLORES6, D.R.L. RODRÍGUEZ-LUNA7,  M.M. MUCHADA8, J.A.S. AL-
VAREZ-SABIN9, A.E. EVANGELISTA10, C.M. MOLINA11 
 
STROKE UNIT. NEUROLOGY DEPARTMENT. VALL d HEBRON HOSPITAL, BARCE-
LONA, SPAIN1, STROKE UNIT. NEUROLOGY DEPARTMENT. VALL d HEBRON HOSPI-
TAL, BARCELONA, SPAIN2, CARDIOLOGY DEPARTMENT. VALL HEBRON HOSPITAL, 
BARCELONA, SPAIN3, STROKE UNIT. NEUROLOGY DEPARTMENT. VALL d HEBRON 
HOSPITAL, BARCELONA, SPAIN4, STROKE UNIT. NEUROLOGY DEPARTMENT. VALL d 
HEBRON HOSPITAL, BARCELONA, SPAIN5, STROKE UNIT. NEUROLOGY DEPARTMENT. 
VALL d HEBRON HOSPITAL, BARCELONA, SPAIN6, STROKE UNIT. NEUROLOGY DE-
PARTMENT. VALL d HEBRON HOSPITAL, BARCELONA, SPAIN7, STROKE UNIT. NEU-
ROLOGY DEPARTMENT. VALL d HEBRON HOSPITAL, BARCELONA, SPAIN8, STROKE 
UNIT. NEUROLOGY DEPARTMENT. VALL d HEBRON HOSPITAL, BARCELONA, SPAIN9, 
CARDIOLOGY DEPARTMENT. VALL HEBRON HOSPITAL, BARCELONA, SPAIN10, 
STROKE UNIT. NEUROLOGY DEPARTMENT. VALL d HEBRON HOSPITAL, BARCELONA, 
SPAIN11 

Background: The presence of complex atherosclerotic plaques in the aortic arch (cAA) is a prev-
alent cardioembolic risk factor for stroke and is present in 20% of acute stroke cases. We describe 
the utility of novel transthoracic echocardiography criteria (TTEco) for the acute stroke diagnosis. 
Methods: Patients with undetermined ischemic stroke were assessed by multiplanar, supraesternal 
window TTEco by a trained neurologist in the acute phase of stroke (<24h). Complex plaques im-
ages (≥4 mm) in aortic arch were selected. The criteria for a possible cAA were a visible image in 
2 planes during all cardiac cycle. Blinded aortic CT (AoCT) or transesophageal echocardiography 
(TE Eco) were performed and all cases and reviewed by radiologist and cardiologist with expertise 
in both fields. Clinical predictors for cAA diagnosis were obtained. Results: Seventy nine patients 
were included. In 41 patients TTEco detected possible cAA being confirmed in 73.2% by TE Eco 
or CT. The sensitivity was 93.8% and specificity of 76.6%. After the predifined criteria was applied, 
the sensitivity decreased to 91.4% but the specificity increased to 87.8%. The PPV was 80.8% and 
NPV 94.7%. Significant differences between two groups were observed in age (cAA 70 yo (IQR 67-
80), no cAA 67 yo (IQR 59-76), p=0.016) No other differences were observed regarding the stroke 
location or vascular risk factor profile (hypertension, diabetes or hipercholesterolemia). The age 
of patient independently predicted the presence of cAA in the acute stroke phase (0R 1.08 95% CI 
(1.02-1.15) (p=0.02) Conclusion: The novel TTEco criteria showed remarkable accuracy for cAA 
diagnosis in the acute stroke phase. Those patient over 68 yo should be considered as higher risk pa-
tients for cAA.

R0107  Vascular imaging 

The Collateral circulation on Day-2 CT Angiography is a reliable predictor of functional out-
comes in acute ischemic stroke. 
L.L. Yeo1, P.A.S. Ping2, P.R. Paliwal3,  A. Ahmad4, E.Y. Ting5,  H.L. Teoh6, B.P.L. Chan7,  V.K. 
Sharma8

 
National University Hospital, Singapore, SINGAPORE1, National University Hospital, Singa-
pore, SINGAPORE2, National University Hospital, Singapore, SINGAPORE3, National Universi-
ty Hospital, Singapore, SINGAPORE4, National University Hospital, Singapore, SINGAPORE5, 
National University Hospital, Singapore, SINGAPORE6, National University Hospital, Singapore, 
SINGAPORE7, National University of Singapore, Singapore, SINGAPORE8

Background and aim: Effective collateral circulation can reduce parenchymal ischemic injury in 
acute ischemic stroke (AIS). We compared existing methods for quantification of collaterals on day-
2 CT-angiography (CTA) in thrombolyzed AIS patients to assess their ability to predict functional 
outcomes at 3-months. 
Methods: Consecutive AIS patients treated with IV-tPA during 2007-2013 were included. Data were 
collected for demographics, vascular risk factors, National Institute of Health Stroke Scale (NIHSS) 
scores and stroke subtypes. Intracranial collaterals were evaluated by 2 independent neuroradiolo-
gists using 4 existing methods- Miteff’s system grades MCA collateral branches with respect to the 
sylvian fissure; Maas system that compares collaterals against the unaffected side; modified-Tan’s 
scale where collaterals in &#8805;50% of the MCA territory are classified as good; and a 20-point 
collateral grading scale in regions corresponding to ASPECTS methodology.  Good functional out-
come at 3-months was determined by mRS scores of 0-1.  
Results: Day-2 CTA was performed in 165 patients with anterior circulation AIS treated with IV-
tPA. Median age 66yrs (range 33-92), 46% males, median NIHSS 19 points (range 4-34) and medi-
an onset-to-treatment time 165 minutes (range 74-275). Overall, 74 (44.8%) patients had good func-
tional outcome at 3-months. On univariable analysis- younger age, lower pre-tPA NIHSS scores, 
atrial fibrillation, good collaterals according to ASPECTS scoring and good collaterals by Maas 
methodology were significantly associated with good functional outcome. On multivariable logistic 
regression, only lower NIHSS (OR 1.162 per NIHSS point; 95%CI 1.042-1.261,p=0.001), younger 
age (OR 1.049 per year; 95%CI 1.011-1.082,p=0.010), good collaterals by Maas methodology (OR 
2.915 95%CI 1.110 -9.221,p =0.001) and good collaterals (score of 9 or more) by ASPECTS meth-
odology (OR 3.508 ; 95%CI: 1.402- 10.628,p= 0.014 ) were found as independent predictors of 
good outcome. 
Conclusion: Of the existing intracranial collaterals scoring systems, only the ASPECTS and Maas 
methods are reliable predictor of favorable outcomes.
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CT angiography evaluation of cerebral artery in ischemic stroke patients in China 
Y. Y. Zhang1, Y. J. Cheng2, G. F. Shao3,  J. B. Xie4, Y. N. Wang5

 
Shanghai Jiao Tong University School of Medicine & Shanghai Institutes for Biological Sci-
ences, Chinese Academy of Sciences, Shanghai, CHINA1, Shanghai Institutes for Biological 
Sciences, Chinese Academy of Sciences, Shanghai, CHINA2, The Second Affiliated Hospital of 
Soochow University, Suzhou, CHINA3, The Second Affiliated Hospital of Soochow University, Su-
zhou, CHINA4, Shanghai Jiao Tong University School of Medicine, Shanghai, CHINA5

Background: Stroke is the leading cause of death in China. Ischemic stroke, more common than 
hemorrhagic stroke in China, is usually caused by cerebral artery stenosis and atherosclerotic 
plaque. In this study, using CT angiography, we investigated cerebral artery stenosis and plaque in 
ischemic stroke patients in China. 
Methods: A total of 406 ischemic stroke patients (231 males, mean age 66.21 +/- 11.70 years) at The 
Second Affiliated Hospital of Soochow University, China, from September 2011 to March 2013, 
were included in this study. Cerebral artery was evaluated using GE Lightspeed VCT 64. Stenosis 
was assessed according to Nascet Criteria and plaque was analyzed. 
Results: In all, 1672 stenoses were found, with significantly more intracranial artery stenoses com-
pared with extracranial artery stenoses (83.3% vs 16.7%, p<0.05). A total of 380 patients were diag-
nosed as having artery stenosis, with more patients diagnosed as having intracranial artery stenosis 
or combined extracranial and intracranial artery stenosis, compared with those having extracranial 
artery stenosis (24.6% vs 10.8%, p<0.05; 55.2% vs 10.8%, p<0.05), respectively. A total of 1079 ce-
rebral artery plaques were found, with significantly more intracranial plaques compared with extra-
cranial plaques (70.0% vs 30.0%, p<0.05). 
Conclusion: This study demonstrates that, in China, the prevalence level of intracranial artery ste-
nosis in ischemic stoke patients is higher than that of extracranial artery stenosis, and the prevalence 
level of intracranial plaque is higher than that of extracranial plaque. This study highlights the criti-
cal need to target intracranial artery stenosis and intracranial plaque in the prevention and treatment 
of ischemic stroke in China.

R0109  Vascular imaging 

Optimal cut-off criteria for duplex ultrasound for the diagnosis of restenosis in stented carotid 
arteries; sub study of the International Carotid Stenting Study (ICSS) 
P.J. Nederkoorn1, F.T. Bosch2, G.J. De Borst3,  H.B. Van der Worp4, L.H. Bonati5,  J.H. Hendrikse6, 
I. Davagnanam7,  A. Van der Lugt8, W.P. Mali9, M.M. Brown10 
 
Academic Medical Center, Amsterdam, THE NETHERLANDS1, Academic Medical Center, 
Amsterdam, THE NETHERLANDS2, University Medical Center, Utrecht, THE NETHERLANDS3, 
University Medical Center, Utrecht, THE NETHERLANDS4, University Hospital, Basel, SWIT-
ZERLAND5, University Medical Center, Utrecht, THE NETHERLANDS6, University College, 
London, UNITED KINGDOM7, Erasmus Medical Center, Rotterdam, THE NETHERLANDS8, 
University Medical Center, Utrecht, THE NETHERLANDS9,University College, London, UNITED 
KINGDOM10 

Background:   
Duplex ultrasound (DUS) cut-off criteria for the degree of in-stent stenosis, based on blood velocity 
parameters, are probably different from the established cut-offs used for un-stented arteries. Previ-
ous studies reported higher cutoffs for stented than for un-stented arteries; but these studies were 
often retrospective, or the reference test (DSA or CTA) was carried out only when a patient was 
suspected of having restenosis at DUS which may result in verification bias. Within ICSS we did a 
prospective diagnostic sub study in ICSS, in which DUS parameters in patients with stented carotid 
arteries were compared to the degree of restenosis on CTA at 12 months after intervention. To avoid 
verification bias we did a CTA in all consecutive patients, regardless of the degree of stenosis on the 
initial DUS test.   
Methods:  
Patients were enrolled between 2009 and 2012 in four centers. All patients underwent additional 
DUS and CTA examination 12 months after stent placement. Two independent observers, blinded to 
clinical data, measured the degree of stenosis in-stent on CTA. The degree of stenosis on the CTA 
was compared with the blood velocity parameters on DUS. Optima cutoff criteria were estimated 
with linear regression. 
Results:  
We included 114 patients. Optimal velocity cut-off for diagnosis of a 50% in stent re-stenosis was 
125 cm/s. We could not reliably estimate optimal cut-off values for stenosis of 70% or higher as 
the prevalence of severe in-stent restenosis was lower then expected. Because the observers experi-
enced several pitfalls in in-stent stenosis measurements on CTA, interobserver variability was only 
moderate. 
Conclusion:  
This study showed an optimal cut-off value of a PSV of 125 cm/s on DUS for the diagnosis of a 
50% stenosis, which is lower than found in previous studies and not higher than in un-stented arter-
ies. DUS is an acceptable screening test for in-stent restenosis >50%.

Reference: 
Nederkoorn PJ, Brown MM; Optimal cut-off criteria for duplex ultrasound for the diagnosis of 
restenosis in stented carotid arteries: Review and protocol for a diagnostic study. BMC Neurology 
2009.
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Vessel Wall Analysis Using 3T MRI in Cerebral Main Artery Stenosis. 
K. Igase1, I. Matsubara2, M. Igase3,  M. Arai4, J. Goishi5,  K. Sadamoto6 
 
Dept. of Neurosurgery, Sadamoto Hospital, Matsuyama, JAPAN1, Dept. of Neurosurgery, Sada-
moto Hospital, Matsuyama, JAPAN2, Dept. of Geriatric Medicine, Ehime University, Toon, JA-
PAN3, Dept. of Neurosurgery, Sadamoto Hospital, Matsuyama, JAPAN4, Dept. of Neurosurgery, 
Sadamoto Hospital, Matsuyama, JAPAN5, Dept. of Neurosurgery, Sadamoto Hospital, Matsuyama, 
JAPAN6

(Introduction)  Cerebrovascular diseases, especially in cerebral main artery steno-occlusive diseases 
are based on the atherosclerotic lesion. However, it has been even difficult to delineate a local ath-
erosclerotic focus, because of that smallness of relevant arteries and the thinness of that vessel wall. 
Recently 3T MRI has shown up, which has a superior S/N ratio and a frequency resolution, enabling 
main cerebral arteries to be more clearly delineated. Thus, we have tried to visualize the arterial 
wall and the atherosclerotic local lesion with use of a brand-new sequence of 3T MRI. 
(Methods)  Twelve cases suspected to have a stenosis of unilateral middle cerebral artery (MCA) 
on TOF-MRA were collected as a stenosis group (Fig.). For the vessel wall analysis, all cases un-
derwent a new sequence of T1-cube using 3T MRI (SIGNA HDxt: GE healthcare), and images 
were reformatted to observe both short and long axis directions of bilateral M1 portion of MCA, on 
which the maximal wall thickness on a short axis following after the observation on a long axis in 
each case was measured. Besides, 10 cases without cerebral artery stenosis were recruited as a nor-
mal group and the wall thickness of both sides was also measured. 

(Results)  The arterial wall was apparently delineated as high signal intensity on the image obtained 
with T1-cube sequence (Fig.). In a stenosis group, Mean thickness of the arterial wall in a healthy 
side was 1.19+/-0.08 mm, whereas that in a lesion side was 1.57+/-0.27 mm, where a significant dif-
ference was seen between both sides (p<0.05). Meanwhile, the mean arterial wall thickness in a nor-
mal group was 0.85+/-0.23 mm, which was significantly smaller than that in both healthy and lesion 
side of a stenosis group (p<0.05, p<0.001, respectively).  
(Conclusion)  Given results of this study, the arterial wall at the stenotic region of cerebral main ar-
tery stenosis should have an atherosclerotic change like carotid artery stenosis. Accordingly, for the 
next step, it would be sincerely crucial to evaluate contents of the atherosclerotic wall.
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Plaque protrusion on optical coherence tomography predicts postoperative ischemic lesions on 
diffusion MRI after carotid artery stenting 
S. Shindo1, S. Yoshimura2, Y. Enomoto3,  T. Iwama4

 
Department of Neurosurgery, Hyogo College of Medicine, Nichinomiya, JAPAN1, Department 
of Neurosurgery, Hyogo College of Medicine, Nishinomiya, JAPAN2, Department of Neurosurgery, 
Gifu University Graduate School of Medicine, Gifu, JAPAN3, Department of Neurosurgery, Gifu 
University Graduate School of Medicine, Gifu, JAPAN4

Background: 
Optical coherence tomography (OCT) has been developed as a high-resolution imaging tool to ex-
amine plaque and stent implantation. In the present study, we investigated the relationship between 
OCT findings during carotid artery stenting (CAS) and newly appeared ischemic lesions on postop-
erative diffusion MRI. 
Methods: 
Thirty three consecutive patients received frequency domain OCT from March 2012 to August 2013 
were enrolled in the study. OCT was performed before balloon angioplasty and after stent place-
ment. We investigated patient background, methods of protection (proximal protection, distal pro-
tection, or both), stent type, OCT findings, and ischemic lesions on diffusion MRI performed within 
three days after CAS. 
Result: 
Ischemic lesion on diffusion MRI was appeared 10 patients (30%), and two of them were symptom-
atic (6.6%). In these patients with ischemic lesion, plaque protrusion was more frequent (p=0.03), 
and female (p=0.08) and malapposition (p=0.10) tended to be less frequent at univariable analysis. 
At multivariable analysis, plaque protrusion was an independent predictive factor of ischemic stroke 
(odds ratio: 10.1, p<0.03). 
Conclusion: 
OCT during CAS clearly detected plaque protrusion, which was useful to predict postoperative new 
ischemic lesion.

R0112  Vascular imaging 

Impaired vasodilatory reserve on acetazolamide-challenged 99Tc-HMPAO-SPECT is a strong 
predictor of stroke recurrence in patients with severe steno-occlusive disease of intracranial 
carotid or middle cerebral artery 
A. Ahmad1, L.L. Yeo2, P.R. Paliwal3,  H.L. Teoh4, R.C. Seet5,  E.Y. Ting6, B.P.L. Chan7,  N. Chou8, 
T.T. Yeo9, S. Lwin10, P.A.S. Ping11, C.S. Hong12, L.Y.H. Wong13, A.K. Sharma14, V.K. Sharma15 
 
National University Hospital, Singapore, SINGAPORE1, National University Hospital, Singa-
pore, SINGAPORE2, National University Hospital, Singapore, SINGAPORE3, National Universi-
ty Hospital, Singapore, SINGAPORE4, National University Hospital, Singapore, SINGAPORE5, 
National University Hospital, Singapore, SINGAPORE6, National University Hospital, Singapore, 
SINGAPORE7, National University Hospital, Singapore, SINGAPORE8, National University of 
Singapore, Singapore, SINGAPORE9,National University Hospital, Singapore, SINGAPORE10, 
National University Hospital, Singapore, SINGAPORE11, National University Hospital, Singapore, 
SINGAPORE12, National University Hospital, Singapore, SINGAPORE13, National University Hos-
pital, Singapore, SINGAPORE14, National University of Singapore, Singapore, SINGAPORE15 

Background:  Intracranial stenosis carries an increased risk for stroke. In severe stenosis, cerebral 
autoregulation may be impaired due to inadequate cerebral vasodilatory reserve (CVR) & intracra-
nial steal phenomenon (reversed-Robin Hood syndrome-RRHS). Identification of patients with in-
adequate CVR and RRHS may help in identifying high-risk patients. 

 
Methods: This prospective study included patients with symptomatic and severe stenosis of intracra-
nial carotid (ICA) & middle cerebral artery (MCA). CVR was evaluated with transcranial Doppler 
(TCD) and breath-holding index (BHI) <0.69 determined inadequate CVR. RRHS was detected as 
transient velocity reduction in affected artery when flow increased in the reference artery. Patients 
with RRHS were further evaluated with acetazolamide-challenged 99Tc-HMPAO 
SPECT.  
Results: 126 patients (80 male, mean age 56yrs; range 23-78yrs) fulfilled our TCD criteria for inad-
equate CVR. HMPAO-SPECT showed impaired CVR in 84 (67%) patients. RRHS noted on TCD 
in 38 (45%) patients (median steal magnitude 14%; inter-quartile range, IQR 10) was confirmed by 
acetazolamide-challenged HMPAO-SPECT (median perfusion deficit  8%; IQR 13%) in 35 (92%) 
cases (sensitivity 82%, specificity 96% with positive predictive value 96%). A strong relationship 
between RRHS on TCD and SPECT was noted on ROC curve analysis (area under curve 0.93; 95% 
confidence interval 0.87-0.98;p<0.00001). Linear relationship was observed between impaired va-
sodilatory reserve and stroke recurrence during follow up (mean 35months; range 8 to 49months)- 
56% in patients with RRHS versus 20% in patients with moderately impaired CVR versus 4% in 
patients with mildly impaired CVR (chi-square 18.42; df=2; p<0.001 for trend). RRHS on HM-
PAO-SPECT was an independent predictor of recurrent cerebral ischemic events (RR 1.9, 95%CI 
1.2-4.2; p=0.03). 
Conclusions: Among patients with severe intracranial stenosis, intracranial steal phenomenon is as-
sociated with high risk of cerebral ischemic events. Acetazolamide-challenged HMPAO-SPECT is 
reliable in the quantification of vasodilatory reserve for selecting a target group of patients for pos-
sible revascularization.   
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Collateral scoring on single phase CTA must consider timing of image acquisition and evalu-
ate ACA-MCA and MCA-PCA separately 
C. Casault1, B. Menon2, A. Demchuk3,  M. Goyal4, M. Bokyo5,  C. D’Esterre6, A. Trivedi7,  M. Al-
mekhlafi8, P. Wee9, S. Il Sohn10, E. Udqazi11 
 
University of Calgary, Calgary, CANADA1, University of Calgary, Calgary, CANADA2, Uni-
versity 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, 
Keimyung University, Daegu, SOUTH KOREA10, University of Calgary, Calgary, CANADA11 

Introduction: We measure ACA-MCA and PCA-MCA pial filling independently on single-phase 
CTA (sCTA) and correlate it with a collateral score on CTA (MGH score) and the ASITN score on 
DSA. 
Methods: Data taken from a Calgary prospective imaging registry, patients with acute stroke and 
M1 MCA +/- intracranial ICA occlusion on baseline CTA were included. Baseline CTA was as-
sessed for phase of image acquisition (early, peak arterial, equilibrium, early, late venous) by eval-
uating Hounsfield Unit (HU) on the contra-lesional vasculature using published methodology. 
Excluding patients with sCTA in early arterial and late venous phase, a rater assessed collaterals 
beyond M1 MCA occlusion using the Calgary Collateral Score. This score measures pial arterial 
filling in ACA-MCA and PCA-MCA regions seperately on a 5-point scale and images were assessed 
on CTA and DSA using the MGH score and ASITN score. Scores were compared using non-para-
metric statistics. 
Results: Of 71 patients, baseline sCTA was acquired in early arterial phase in 9.9%, peak arterial in 
50.7%, equilibrium in 32.4%, early venous in 5.6% and late venous in 1.4%. sCTA may therefore 
mislabel collaterals in 10% of patients due to timing of image acquisition. Only 32% of variance 
in PCA-MCA collaterals on sCTA is explained by ACA-MCA collaterals (rs=0.56). Correlation 
between ACA-MCA collaterals and the CTA based MGH score was strong (rs=0.8); correlation 
between PCA-MCA collaterals and this score was however modest (rs=0.55). Correlation between 
ACA-MCA collaterals and the ASITN score was modest (n=27, rs=0.45) but correlation among 
PCA-MCA collaterals and ASITN score was poor (rs=0.33).  
Conclusion: sCTA is limited by image timing with 10% of studies acquired too early or late for 
proper assessment. ACA-MCA and MCA-PCA collaterals should be evaluated separately as MCA-
PCA collaterals are poorly evaluated by DSA and vary by assessment method. Multiphase CTA is a 
potential solution to optimize collateral assessment.

R0114  Vascular imaging 

Assessment of dynamic autoregulation by multichannel near-infrared spectroscopy in patients 
with steno-occlusive disease of the internal carotid artery and middle cerebral artery 
A. Oldag1, M. Goertler2, H.J. Heinze3,  K. Kopitzki4

 
Vascular and Stroke Center, Department of Neurology, Otto-von-Guericke-University of Mag-
deburg, Magdeburg, GERMANY1, , , 2, Department of Neurology and Stereotactic Neurosurgery, 
Otto-von-Guericke University, Magdeburg, GERMANY 3

Background: Cerebral autoregulation is a mechanism supposed to sustain stable cerebral perfusion 
and results in a characteristic phase shift between arterial blood pressure (ABP) and blood flow ve-
locity. Steno-occlusive disease of brain-supplying arteries might result in disturbed hemodynamics 
and thereby changes this phase relationship. Here we investigated the phase relationship in unilater-
al steno-occlusion of the MCA and ICA by near-infrared spectroscopy (NIRS). 
Methods: Twenty-two patients with unilateral extracranial occlusion of the ICA and twenty-three 
patients with high-grade stenosis or segmental occlusion of the MCA were enrolled into this study. 
None of the patients had a cerebrovascular event or a major stroke in their past medical history. 
Periodically paced respiration was utilized to induce stable 0.1 Hz oscillations of hemodynamic 
parameters over a time period of six minutes. A Finapres device continuously recorded ABP while 
oxyhemoglobin fraction was assessed by multichannel NIRS. The oscillatory coupling was analysed 
by wavelet transformation of the resulting time series. 
Results: Bilateral comparison revealed a significant impairment of dynamic autoregulation on the 
affected hemisphere in both patient groups. In addition, patients with ICA occlusion and steno-oc-
clusion of the MCA differed from each other with respect to coherence and phase shift between 
ABP and OxyHb. 
Conclusion: Our study suggests that multichannel NIRS is sensitive to alterations in vascular au-
toregulation, such as can result from steno-occlusion of the MCA and ICA. Extent and spatial dis-
tribution of these alterations varied significantly among our patient populations and might indicate 
clinical risk states for hemodynamic dysfunction.
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The Conundrum of Measuring Clot Length Within the Cerebral Arterial Tree 
E. Qazi1, S. Patil2, A. Trivedi3,  C. d’Esterre4, S. Ahn5,  C. Casault6, P. Wee7,  M.A. Almekhalfi8, M. 
Goyal9, A. Demchuk10, B. Menon11

 
University of Calgary, Calgary, CANADA1, University of Calgary, Calgary, CANADA2, Univer-
sity of Calgary, Calgary, CANADA3, University of Calgary, Calgary, CANADA4, University School 
of Medicine, Gwangju, SOUTH KOREA5, 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, University of Calgary, Calgary, 
CANADA11 

Background and Purpose: Currently, there is no gold-standard test for measuring clot length with-
in the cerebral arterial tree. In this pilot study, we compare clot length on multi-phase CT-angio 
(mCTA) at 3 different time points i.e. peak arterial, equilibrium and late venous phase and compare 
these with length of hyperdense sign (HDS) on non-contrast CT (NCCT) in patients with confirmed 
M1 MCA occlusion. 
Methods: Data is from the PRove-IT study (2012-current), a prospective CT based imaging study 
in patients with acute ischemic stroke. Presence of M1 MCA occlusions was confirmed on baseline 
CT-angio. Length of clot was measured on 0.5 mm slice thickness on the first phase of mCTA (peak 
arterial) and on 3mm MIP in the next two phases. Presence and length of HDS was measured on ax-
ial 5mm NCCT. OsiriX version 4.1 was used for these measurements. Data is described using con-
ventional statistics. 
Results: Of 56 patients (mean age 71, 47% male, median baseline NIHSS=18) with documented M1 
MCA occlusion on multi-phase CT-angio, only 31/56 (55%) had HDS on NCCT. Median clot length 
on mCTA 1st phase, 2nd phase and 3rd phase were 16.2mm (IQR=12.8), 11.3mm (IQR=12.1), and 
11.3mm (IQR=9.6) respectively. Median HDS length on NCCT was 15.5mm (IQR=12.6). (see at-
tached figure 1) Spearman’s correlation coefficient between clot length measured on the 3 phases of 
mCTA  was as follows: (1st vs. 2nd  phase  r=0.87, 1st vs. 3rd  r=0.8, 2nd vs. 3rd r=0.93). Correla-
tion between clot length on the 3 phases of mCTA and HDS length on NCCT was as follows (1st  
phase vs. HDS r=0.38, 2nd vs. HD r=0.39, 3rd vs. HD r=0.45). 
Conclusion: Peak arterial CT-angio may be over-estimating clot length when compared to the late 
venous phase. The hyperdense sign on NCCT lacks sensitivity in detecting presence of M1 MCA 
clots; in addition, length of hyperdense sign correlates poorly with CT-angio clot length. A larger 
study comparing reliability and validity metrics using thin slice NCCT and mCTA is ongoing.

R0116  Vascular imaging 

Reliability of the INTERRSeCT CTA Recanalization Score. 
E. Klourfeld1, M. Hernández-Pérez2, J. Puig3,  A. Calleja4, S.I. Sohn5,  D. Dowlatshahi6, A. Poppe7,  
N. Asdaghi8, S.H. Ahn9, R. Mikulik10, A.Y. Jin11, J.M. Boulanger12, B.K. Menon13, A.M. Demchuk14 
INTERRSeCT Study Group

 
University of Calgary, Calgary, CANADA1, Hospital Universitari Germans Trias i Pujol, Badalo-
na, SPAIN2, Hospital Universitari de Girona Dr Josep Trueta, Girona, SPAIN3, , , 4, , , 5, University 
of Ottawa, Ottawa, CANADA6,SOUTH KOREA9, 
Sapienza University of Rome, Rome, ITALY10, Queen’s University, Kingston, CANADA11, Sher-
brooke University, Sherbrooke, CANADA12, University of Calgary, Calgary, CANADA13, Universi-
ty of Calgary, Calgary, CANADA14 

IINTRODUCTION: Recanalization is critical for attaining good out-
comes in acute ischemic stroke. Unlike IA therapy, limited tools are available to quan-
tify recanalization with IV tPA. The purpose of this study is to develop a CTA-
based recanalization scale, and test the reliability of its components. METHODS: 
We used data from INTERRSeCT, a multi-center prospective observational study examin-
ing clot characteristics associated with early recanalization using IV tPA in patients with acute isch-
emic stroke. Two raters assessed CTAs of 30 randomly selected patients at baseline and 2-4h post-
tPA. Baseline scans were scored for: a)site of primary intracranial arterial occlusive lesion (PIAOL), b)
residual flow through PIAOL and c)distal thrombus burden. Recanalization was assessed on fol-
low-up CTA using: a)debulking of PIAOL, b)change in residual flow through PIAOL, c)
change in thrombus burden distal to PIAOL, and summarized using a modified Arterial Oc-
clusive Lesion (AOL) score. Reliability was determined using kappa statistic, and interpret-
ed as per Landis and Koch’s template. RESULTS: Agreement on PIAOL location varied from ex-
cellent proximally (extracranial ICA, M1 and M2 MCA, A1 and A2 ACA) to poor for more dis-
tal sites. Agreement was substantial on baseline residual flow (k=0.69), but moder-
ate on distal thrombus burden (k=0.42). Reliability was excellent for PIAOL debul-
king (k=0.93), change in residual flow (k=0.90), but slight for change in distal thrombus bur-
den (k=0.18). Modified AOL score agreement was excellent (k=0.88). CONCLUSION: 
Recanalization of proximal occlusions, including debulking and change in residual flow  
through PIAOL, can be reliably assessed using CTA. Although assessment of distal thrombus bur-
den and recanalization is not reliable, further training could improve agreement on scoring these param-
eters. Future studies should focus on comparison of CTA with other recanalization and reperfusion m-
odalities, such as TCD and CTP.
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Carotid plaque neoangiogenesis: Correlation of contrast enhanced ultrasound and echogenici-
ty to MRI black blood sequences 
H.F.G. Mueller1, A. Viaccoz2, E. Carrera3,  M.I. Vargas4, R.F. Sztajzel5 
 
Hopitaux Universitaires de Geneve (HUG), Geneva, SWITZERLAND1, Hopitaux Universitaires 
de Geneve (HUG), Geneva, SWITZERLAND2, Hopitaux Universitaires de Geneve (HUG), Gene-
va, SWITZERLAND3, Hopitaux Universitaires de Geneve (HUG), Genevae, SWITZERLAND4, 
Hopitaux Universitaires de Geneve (HUG), Geneva, SWITZERLAND5

Background and purpose: 
The aim of our study was to evaluate whether neovascularisation of the carotid plaque assessed by 
visual analysis of contrast enhanced ultrasound imaging (CEUS) correlates to hyperintensity signals 
in MRI black blood sequences. We further investigated correlation to echogenicity features of the 
plaque. 
Methods and results: 
Patients with >50% symptomatic or >60% asymptomatic stenoses were included.  Ultrasound and 
MRI examination was carried out in every patient and included assessment of degree of stenosis, 
measurement of echogenicity by means of a gray-scale based program and contrast enhanced im-
aging using a cadence CPS program with low mechanical index. Sonovue was used as a contrast 
agent. Contrast enhancement was evaluated visually (grade 0: no, grade 1: intermediate and grade 2: 
extensive enhancement). MRI included black blood sequences of the carotid artery and intraplaque 
hemorrhage was determined by presence of a hyperintensity signal within the carotid plaque. Thir-
teen carotid plaques from 12 patients were included. Intraplaque hemorrhage detected by MRI 
(n=9) showed a significantly higher neovascularization analyzed by CEUS (mean grade 0.5 vs. 1.3, 
p=0.02). We did not observe any correlation between plaque echogenicity features, CEUS grades 
and presence or absence of hyperintensity signals on MRI.  
Conclusion: 
Analysis of carotid plaque neovascularization assessed by contrast enhanced ultrasound imaging 
correlated significantly with a hyperintensity signal on MRI blackblood sequences. Our preliminary 
results suggest that this method may be used for the follow-up monitoring  of the patients. However 
more studies including a larger number of patients are needed in order to draw more definite conclu-
sions.
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Acute stroke rapid imaging protocol by 320-row Area Detector CT 
T. Mori1, T. Iwata2, Y. Miyazaki3,  Y. Tanno4, S. Kasakuar5,  Y. Aoyagi6, K. Yosioka7 
 
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, JA-
PAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5, Shonan Kamakura 
General Hospital Stroke Center, Kamakura, JAPAN6, Shonan Kamakura General Hospital Stroke 
Center, Kamakura, JAPAN7

Background and purpose:  
The wide area detector CT (ADCT) enables volume scanning (VS) for the whole brain within one 
rotation and can provide whole brain CT perfusion (CTP) and dynamic vascular analysis (3D/4D-
CT angiogram (CTA)) in one examination with small volume of contrast medium. It is beneficial for 
ischemic stroke patients, because further contrast medium is required if endovascular reperfusion 
therapy is attempted. However, image reconstruction and transfer are too time-consuming in acute 
stroke setting, because of much volumetric data (VD). The aim of this study was to design the acute 
stroke protocol of ADCT scanning with shorter time of image reconstruction and transfer within ac-
ceptable limits of quality loss.  
Method:  
VS using the ADCT (Aquilion ONE, Toshiba Medical) for CTA and CTP of the whole brain was 
performed with injecting non-ionic contrast medium 40ml (iopamidol 370) at a rate of 4mL/s. CTP 
used 1 s single rotation intermittent dataset scans acquired at 80kVp. Beginning 8 s after contrast 
medium injection, 18 intermittent volume scans at 100mA are acquired every other second for 34 s 
during the contrast medium arrival. Ten datasets were then acquired every 5 s for 45 s to complete 
a 28 volume dataset. Each volume consisted of 160 images of 1-mm thickness with z-axis coverage 
of 16-cm. After transferring VD to a workstation (Ziostation 2, AMIN), CTA and CTP maps were 
generated with a macro-palette in 3 patients by 7 radiological technicians. Examination time and 
image quality were evaluated.  
Results:  
VD was transferred to workstation in about 12 minutes 28 seconds since starting VS and both CTP 
and CTA was generated in mean 2 minutes 11 seconds. Total time until viewing images on PACS 
was about 14 minutes 39 seconds. Image quality of CTA and CTP maps and TICs were enough in 
acute stroke setting. Compared to initial protocol of a 0.5-mm thickness with z-axis, total operation 
time became about a half, because VD became a half.  
Conclusion:  
Our protocol can provide the whole brain CTA and CTP images of ADCT with only 40ml contrast 
medium within 15 minutes in acute stroke setting. 

R0119  Vascular imaging 

Anterior ischemic optic neuropathies clinical and ultrasonographic characteristics 
D.C. Jianu1, S.N. Jianu2, L. Petrica3, S.M. Deme4

 
University of Medicine and Pharmacy “Victor Babes”, Clinical Emergency County Hospital, 
Department of Neurology, Timisoara, ROMANIA1, Military Emergency Hospital, Department 
of Ophthalmology, Timisoara, ROMANIA2, University of Medicine and Pharmacy “Victor Babes”, 
Clinical Emergency County Hospital, Department of Internal Medicine-Nephrology, Timisoara, 
ROMANIA3, West University  “Vasile Goldis”,  Department of Neurology, Timisoara, ROMANIA4

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 investigate 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-ar-
teritic anterior ischemic optic neuropathies (NA-AIONs) from arteritic forms (A-AIONs), which 
require immediate steroid treatment. 
Patients and methods  
In this prospective comparative observational study, 54 consecutive patients with clinical suspicion 
of unilateral AION were examined at admission, and at each follow-up visit, 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 10 patients, and 44 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 trunk in 
A-AION. In contrast, impaired flow to the ONH was distal to the PCAs themselves, possibly at the 
level of the paraoptic branches in NA-AION cases. 
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Evaluating vessel wall lesions of the middle cerebral artery in acute ischemic stroke using 
magnetic resonance three-dimensional vessel wall imaging 
T. Natori1, M. Sasaki2, M. Miyoshi3,  H. Ohba4, N. Katsura5,  M. Ohura6, S. Narumi7,  H. Kabasa-
wa8, K. Ito9, Y. Terayama10

 
Department of Neurology and Gerontology, Iwate Medical University, Morioka, JAPAN1, Di-
vision of Ultrahigh Field MRI, Institute for Biomedical Sciences, Iwate Medical University, Mo-
rioka, 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 Universi-
ty, Morioka, JAPAN7, GE healthcare Japan, Tokyo, JAPAN8, Division of Ultrahigh Field MRI, Insti-
tute for Biomedical Sciences, Iwate Medical University, Morioka, JAPAN9,Department of Neurolo-
gy and Gerontology, Iwate Medical University, Morioka, JAPAN10

Background: Atherosclerotic lesions in major intracranial arteries are a leading cause of ischemic 
stroke. However, direct assessment of the characteristics of these lesions has hardly been achieved, 
even when using magnetic resonance (MR) angiography or two-dimensional MR imaging. Hence, 
we attempted to evaluate vessel wall lesions of the proximal middle cerebral artery (MCA) in pa-
tients with acute ischemic stroke by using a three-dimensional vessel wall imaging (3D-VWI) tech-
nique that has been recently introduced. 
Methods: We prospectively examined 13 consecutive patients with an acute non-cardioembolic 
stroke in the MCA territory by using a 3-T MR scanner. All patients were examined by pre- and 
post-contrast T1-weighted (T1W) 3D-VWI with a flow-sensitized 3D fast spin-echo technique. Wall 
thickening of the M1 segment, which is suggestive of atherosclerotic plaques, was visually assessed 
and the contrast ratio (CR) of signal intensity within the lesions against that of the corpus callosum 
was calculated. In addition, the presence of contrast enhancement within the lesions was also evalu-
ated. 
Results: On 3D-VWI, wall thickening of the ipsilateral and contralateral M1 were observed in all 
the patients. The median CRs of the thickened walls were 0.53 (interquartile range, 0.47–0.57) and 
0.43 (0.39–0.52) in the ipsilateral and contralateral M1, respectively; and the former was signifi-
cantly higher than the latter (p = 0.004). In contrast, wall enhancement of the M1 was observed in 
only 2 (15.4%) and 3 vessels (23.1%) in the ipsilateral and contralateral M1, respectively; which 
were not significantly different. 
Conclusions: T1W 3D-VWI can provide direct visualization of atherosclerotic lesions of the proxi-
mal MCA in acute stroke patients. Hyperintensity of the lesions, which was frequently found in ipsi-
lateral M1, can reflect unstable plaques that may cause stroke events.

R0121  Vascular imaging 

Non-dominant vertebral artery with higher resistance flow pattern is a risk factor for ischemic 
stroke 
A. Batra1, A. Tan2, S. Majinyang3,  D Low4, G. Kawnayn5,  L.L. Yeo6, V.K. Sharma7 
 
Max Specialty Hospital, New Delhi, INDIA1, National University of Singapore, Singapore, SIN-
GAPORE2, National University of Singapore, Singapore, SINGAPORE3, National University of 
Singapore, Singapore, SINGAPORE4, National University Hospital, Singapore, SINGAPORE5, Na-
tional University Hospital, Singapore, SINGAPORE6, National University of Singapore, Singapore, 
SINGAPORE7

Background and aims- 
The diameters of the vertebral arteries (VAs) are very often unequal and the larger artery is called 
‘dominant’. We investigated whether the hemodynamic parameters differ between the ‘dominant’ 
and ‘non-dominant’ variants. 
Methods: 
Consecutive patients who underwent computed tomographic angiography (CTA) of cervical and in-
tracranial arteries, cervical duplex (CDU) and transcranial Doppler (TCD) ultrasonography were in-
cluded. VA diameters (cervical and intracranial segments) were measured on CTA. Flow velocities 
recorded were peak systolic (PSV), end-diastolic (EDV), mean flow (MFV). Pulsatility index (PI) 
and ratio of distal-to-proximal VAs were computed.  
Results: 
Of the total 501 patients admitted during 2012 with acute ischemic stroke, both CTA and ultrasound 
data were available for VAs for 161 (32%). The dominant VA was more frequent on the left side 
(p<0.01). Non-dominant VAs were found to have lower MFV (27cm/s versus 38cm/s; p<0.01) and 
higher PI (1.27 versus 1.0; p<0.01) as compared to the dominant variant. In most patients, proximal 
basilar artery was noted to be on the side of non-dominant artery. Posterior inferior cerebellar artery 
territory infarcts and lateral medullary infarcts were noted in 38 (7.6%) patients. These infarcts were 
noted more commonly on the same side as the non-dominant intracranial VA side (p<0.01), espe-
cially when associated with low MFV (p<0.01) and high PI (p<0.01).  
Conclusions: 
The risk of ischemic stroke in VA territory is higher with the non-dominant artery, especially when 
it is associated with higher-resistance flow pattern. 
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The arterial wall evaluation of vertebrobasilar artery dissection by magnetic resonance vessel 
wall imaging 
D. Arai1, T. Satow2, T. Komuro3,  A. Kobayashi4, H. Nagata5,  S. Miyamoto6 
 
Department of Neurosurgery Kyoto University Graduate School of Medicine, Kyoto, JAPAN1, 
Department of Neurosurgery Nagahama City Hospital, Nagahama, JAPAN2, Department of Neu-
rosurgery Nagahama City Hospital, Nagahama, JAPAN3, Department of Neurosurgery Nagahama 
City Hospital, Nagahama, JAPAN4, Department of Neurosurgery Nagahama City Hospital, Nagaha-
ma, JAPAN5, Department of Neurosurgery Kyoto University Graduate School of Medicine, Kyoto, 
JAPAN6

Background: High resolution magnetic resonance vessel wall imaging(MR-VWI)has been used to 
explore some vascular diseases, including a vulnerable plaque of carotid artery stenosis or vessel 
inflammation of cerebral vasculopathy. However, this MR sequence has rarely been applied to ver-
tebrobasilar dissection. Assuming that arterial dissection is associated with vessel wall inflammatory 
process, MR-VWI seems to be effective for evaluation of such a disease. In this report, we evaluat-
ed the efficacy of MR-VWI in patients with arterial dissection.  
Method: Five patients with nonhemorrhagic vertebrobasilar artery dissection were studied. MR-
VWI was undertaken in all. MR imaging was performed by using a Skyra 3.0T scanner with a 
32-channel head coil (Siemens Healthcare, Erlangen, Germany). The vessel wall protocol included 
time-of-flight MR angiography and T1-weighted black blood vessel wall sequence (turbo spin echo 
acquisition with field of view = 16 · 16 cm; acquired matrix = 256x256; slice thickness = 2 mm; to-
tal slab thickness =48mm; repetition time/echo time 590/10ms) before and after intravenous admin-
istration of gadolinium (with constant scan parameters). The range of arterial dissection was defined 
as the extent of the intimal flap, arterial stenosis and/or dilatation, fusiform aneurysm or thrombus 
on digital subtraction angiography and/or MR angiography.  
Result: Four patients had the vessel wall enhancement at the dissecting lesions. Three of them 
showed the enhancement of vessel walls proximal and/or distal to dissecting lesions. Two patients 
had the vessel wall enhancement at the contralateral vertebral artery as well as the dissecting artery. 
In some cases, the range of dissection was beyond that clarified by digital subtraction angiography 
or MR angiography.   
Discussion: It is speculated that the enhancement of vessel wall in MR-VWI indicates the inflam-
mation of the dissecting vessel wall but not the dissection.  
Conclusion: MR-VWI is considered to elucidate a range of the affected vessel wall in detail as com-
pared with the conventional methods. 

R0123  Vascular imaging 

Transcranial Doppler Derived Pulsatility Index is a Reliable Marker for Monitoring Intracra-
nial Pressure 
A. Ahmad1, K. Yohanna2, B.R. Wakerley3,  L.L. Yeo4, V.K. Sharma5 
 
National University Hospital, Singapore, SINGAPORE1, National Brain Center, Jakarta, INDO-
NESIA2, National University Hospital, Singapore, SINGAPORE3, National University Hospital, 
Singapore, SINGAPORE4, National University of Singapore, Singapore, SINGAPORE5

Background and Aim-Transcranial Doppler (TCD) ultrasonography is a sensitive, non-invasive bed-
side test, which is used to evaluate cerebral blood flow hemodynamics in the major arteries of the 
circle of Willis. TCD derived pulsatility index (PI), calculated as the difference in blood velocities 
measured during systole (Vs) and diastole (Vd), divided by the mean velocity (Vm) [(Vd-Vs)/Vm], 
is believed to be influenced by intracranial pressure (ICP). We aimed to correlate TCD-PI with ce-
rebrospinal fluid (CSF) pressure measurements acquired during standard lumbar puncture (LP) ma-
nometry (representing ICP). 
Methods- Consecutive patients undergoing lumbar puncture for various diagnoses were included. 
Opening and closing CSF pressures (P-csf) were measured in all subjects. Stable TCD traces for 
1-minute were obtained just before and after LP from both middle cerebral arteries (MCA) using a 
Spencer’s head frame and a traditional 2MHz transducer (Sonara TCD system, USA). Patients with 
insufficient temporal acoustic windows on TCD were excluded. Opening and closing PI values were 
calculated from the TCD spectra by an independent neurosonologist.  
Results- A total of 78 subjects (females = 30, male = 48; mean age 47years, range 20-82 years) 
were recruited. PI significantly decreased following LP (1.03 vs. 0.96, p=0.0001) in 53/78 (68%) of 
subjects and corresponded to 4.5±3.6cm CSF drop in P-csf. Patients with P-csf greater than 25cm 
had significantly higher PI (0.99 in cases with P-csf <25cm vs.1.16 in cases with P-csf >25cm; 
p=0.0009). Analysis of 156 matched P-csf and PI values revealed a weak correlation (r2=0.136, 
p<0.0001). However, when the age-adjusted PI showed a better relationship (r2=0.337, p<0.0001). 
Mean arterial blood pressure and pulse pressure had no effect on this relationship.  
Conclusion- Absolute PI values can be used to identify patients with extremely high ICP. Changes 
in serial age-adjusted PI values can be used to monitor changes in ICP. 



209E-Poster Session Red

E-Poster Session Red  Nice, France  2014
R0126  Vascular imaging 

Intraoperative TCD monitoring of MCA flow velocity for predicting hyperperfusion syndrome 
after CEA 
S. Mezuki1, S. Fujimoto2, S. Suzuki3,  M. Osaki4, M. Kumamoto5,  T. Inoue6, R. Tsuchimochi7,  T. 
Ishitsuka8, T. Kitazono9

 
Stroke Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN1, Stroke Center, Steel Me-
morial Yawata Hospital, , 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, Stroke Center, Steel Memorial Yawata Hospital, 
Kitakyusyu, JAPAN6, Stroke Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN7, Stroke 
Center, Steel Memorial Yawata Hospital, Kitakyusyu, JAPAN8, Department of Medicine and Clini-
cal Science, Graduate School of Medical Science, Kyushu University, Fukuoka, JAPAN9

Background & Purpose: Hyperperfusion syndrome (HPS) is a severe complication after CEA and 
should be diagnosed immediately. We investigated whether intra-operative monitoring of middle 
cerebral artery (MCA) flow velocity by using transcranial Doppler (TCD) was useful for predicting 
post-operative HPS. Methods: In 10 patients who underwent CEA, the ipsilateral MCA mean flow 
velocities as well as blood pressures and heart rates were monitored during the operation. SO2 of 
the bilateral frontal lobes were also monitored by using INVOS®. Changes in the ipsilateral MCA 
flow velocities were evaluated as follows: 1) intra-operative mean velocity increase (%) = (veloc-
ity after clamp of ICA – velocity before clamp of ICA) x 100 / velocity before clamp of ICA, 2) 
post-operative mean velocity increase (%) = (velocity at the beginning of CEA – velocity at the end 
of CEA) x 100 / velocity at the beginning of CEA. We observed intra-operative changes in each pa-
rameter and investigated relationships between those changes and postsurgical HPS. Results: Only 
one patient showed post-operative HPS. Nine patients without HPS had an intra-operative mean 
velocity increase of ≦100%, and in 8 of the 9 patients, a post-operative mean velocity increase was 
≦0%. On the other hand, one patient with HPS showed an intra-operative mean velocity increase 
of 193% and a postoperative mean velocity increase of 20%. The MCA flow velocity after the 
clamp of ICA decreased remarkably to unmeasurable level. Moreover, his intra-operative changes 
in MCA mean flow velocity was paralleled with his intra-operative changes in blood pressure. His 
MCA mean flow velocity ratio (velocity after CEA / velocity before CEA) was 2.1 on transcranial 
color-coded duplex ultrasonography (TCCS). Conclusions: In the patient with postoperative HPS, 
an intra-operative MCA mean flow velocity increase was remarkable. Intra-operative TCD and 
post-operative TCCS were usefull for the prediction and monitoring of post-operative HPS.

R0125  Vascular imaging 

Diagnostic analysis of 80 patients with spontaneous internal carotid artery and vertebral ar-
tery dissections 
X. HAN1, Z. ZHU2, L. GE3,  J.J. SHEN4, X.L. ZHANG5,  Q. DONG6

 
Department of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA1, De-
partment of Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA2, Department of 
Radiology, Huashan Hospital, Fudan University, Shanghai, CHINA3, Department of Neurology, 
Huashan Hospital, Fudan University, Shanghai, CHINA4, Department of Radiology, Huashan Hos-
pital, Fudan University, Shanghai, CHINA5, Department of Neurology, Huashan Hospital, Fudan 
University, Shanghai, CHINA6

Background: To investigate the most sensitive methods for diagnosing spontaneous internal carotid 
artery dissection(sICAD) and spontaneous vertebral artery dissection (sVAD) respectively, for the 
sake of earlier and more accurate diagnosis. Methods: Consecutive patients with sICAD and sVAD 
who visited the department of Neurology and Radiology, Huashan Hospital affiliated to Fudan 
University during 2008-2013 were retrospectively reviewed and the sensitivity of CT angiography 
(CTA), magnetic resonance T1-weighted fat-suppressed images (MR T1-FS) and digital subtraction 
angiography (DSA) for the diagnoses of sICAD and sVAD were compared. Results: 80 patients(62 
male, 18 female; mean age (45.7±11.9) years) were included in the study. There are 99 arterial dis-
sections in total, among which 45 cases of sICAD，52 cases of sVAD and 2 cases of spontaneous 
middle cerebral artery dissections. The sensitivity of CTA, DSA and MR T1-FS for diagnosing 
sICAD is 97.5% (39/40), 90% (36/40) and 69.6% (16/23) respectively, while for sVAD is 89.8% 
(44/49), 84.6% (44/52) and 100% (27/27). Conclusion: sICAD and sVAD have significant differ-
ences in many aspects including diagnostic strategies. CTA and MR T1-FS seem to be the most sen-
sitive methods for the diagnosis of sICAD and sVAD respectively. Although DSA has been consid-
ered the gold standard for the diagnosis of artery dissection, this imaging technique does not allow 
analysis of artery wall thickness, thus also has limitations.



210

23. European Stroke Conference

E-Poster Session Red

R0128  Vascular imaging 

Comparison of MPRAGE- and TOF-angiography in patients with cerebrovascular disease – a 
3 Tesla and 7 Tesla comparison study 
V.I. Madai1, F.C. von Samson-Himmelstjerna2, F. Weiler3,  N. Sandow4, M. Günther5,  P. Vajkoczy6, 
T. Niendorf7,  J. Wuerfel8, J. Sobesky9,  T. Niendorf12, J. Wuerfel13 
 
Charité Universitätsmedizin Berlin, Berlin, GERMANY1, Charité Universitätsmedizin Berlin, 
Berlin, GERMANY2, Fraunhofer MEVIS, Bremen, GERMANY3, Charité Universitätsmedizin Ber-
lin, Berlin, GERMANY4, Fraunhofer MEVIS, Bremen, GERMANY5, Charité Universitätsmedizin 
Berlin, Berlin, GERMANY6, Max-Delbrück-Centre (MDC), Berlin, GERMANY7, University Göt-
tingen, Göttingen, GERMANY8, Charité Universitätsmedizin Berlin, Berlin, GERMANY9, Berlin, 
GERMANY10, Max-Delbrück-Centre (MDC), Berlin, GERMANY12 

Background: In magnetic resonance (MR) imaging, magnetization prepared rapid gradient echo 
(MPRAGE) sequences can be used to derive high-resolution angiographies (MRA) of the intracrani-
al arteries at 7 Tesla (T). However, its diagnostic value has not been described so far. We evaluated 
the diagnostic value of MPRAGE-MRA in comparison with TOF-MRA at 7T as well as TOF-MRA 
at 3T in patients with cerebrovascular disease.  
Methods: In a WHO-registered trial (7UP, No. DRKS00003193), 16 patients with cerebrovascular 
disease (n=13 stroke, n=3 moya-moya-disease) were investigated at 7T (Magnetom 7 Tesla, Sie-
mens, Germany) and 3T (Magnetom Verio). Imaging parameters were: 7T MPRAGE (resolution: 
0.7 mm isotropic, whole brain coverage, acquisition time (TA): 6:40 min); 7T TOF (0.4 mm isotro-
pic, 5.1 cm coverage, TA: 8:16 min), 3T TOF (0.6 mm isotropic, 8.2 cm coverage, TA: 5:54 min). 
Image quality, large vessel pathology and depiction of small vessels were analyzed by two raters in 
a consensus rating. 
Results: Image quality of 7T MPRAGE-MRA was comparable to 3T TOF, but superior to 7T TOF-
MRA. As for large vessels, 3T TOF identified stenoses in 5 of 16 patients in concordance with 7T 
MPRAGE-MRA. In contrast, 7T TOF-MRA missed 2 of 5 stenoses due to limited coverage (n=1) or 
inferior image quality (n=1). As for small vessels, 3T TOF-MRA was comparable to 7T MPRAGE-
MRA with respect to subtle vessel anatomy. However, both techniques were outperformed by 7T 
TOF-MRA especially with respect to the identification of small vessel collaterals in moya-moya dis-
ease. 
Conclusion: For large vessel imaging, 7T MPRAGE-MRA may be better suited than 7T TOF-MRA 
and can provide a diagnostic value comparable to the clinical standard at 3T. Thus, it could be used 
for simultaneous anatomical imaging and vessel screening at 7T. For the specific imaging of small 
vessels as in moya-moya disease, TOF-MRA at 7T remains the preferred choice.

R0127  Vascular imaging 

Vulnerable carotid atherosclerotic plaque evaluated by CT angiography is not related to tim-
ing of the carotid endarterectomy after stroke. 
G.W. KUSTER1, A.J. Da Rocha2, A.S.F. Silva3,  R.A. Valiente4, M.S.G. Rocha5,  E.S. Victor6, A.R. 
Massaro7

 
SAO PAULO UNIVERSITY, SAO PAULO, BRAZIL1, Department of Radiology, Fleury Insti-
tute, SAO PAULO, BRAZIL2, Department of Pathology, Fleury Institute, Sao Paulo, BRAZIL3, Di-
vision of Neurology, Santa Marcelina Hospital., Sao Paulo, BRAZIL4, Division of Neurology, Santa 
Marcelina Hospital., Sao Paulo, BRAZIL5, Albert Einstein Hospital, Sao Paulo, BRAZIL6, SIRIO 
LIBANES HOSPITAL, SAO PAULO, BRAZIL7

Background: Plaque morphologic characteristics have been suggested as an auxiliary component 
for assessing the stroke risk associated with carotid atherosclerotic disease (CAD). We evaluated the 
ability of CT angiography (CTA) to identify vulnerable carotid atherosclerotic plaque (VCAP) in 
symptomatic patients submitted to endarterectomy (CEA) and the relationship of vulnerability with 
RCP levels and timing of CEA. 
Methods: Nineteen patients with symptomatic CAD who underwent carotid CTA before CEA were 
enrolled in a prospective study. A systematic comparison of CTA images with histological sections 
was performed to determine the CT attenuation associated with each component of the plaque. His-
tologic examination was performed 5 ± 2 days after the CTA. Neuroradiologist’s reading of these 
analyses was compared with the histological slides interpretation of the carotid plaque performed 
by the same pathologist according to the AHA classification. Correlation between these two meth-
ods for identification of VCAP was performed. RCP was collected in 18 of 19 patients during CEA. 
RCP levels above 0,3 mg/dl were considered abnormal. A correlation between abnormal RCP levels 
and VCAP defined by the histological examination were analyzed. Finally we also verify the rela-
tionship among VCAP, abnormal RCP levels and timing of CEA after stroke. 
Results: We found an overall 89,5% (CI 95%: 88,5% to 90,5%) agreement between CTA and his-
tological examination for identification of VCAP corresponding to an unweighted Kappa 0,77  (CI 
95%: 0,57 to 0,98). There was no relationship among plaque vulnerability and abnormal RCP levels 
or timing of CEA. 
Conclusion: Noninvasive evaluation of carotid plaque by CTA in symptomatic patients may be a 
helpful tool to identify a vulnerable plaque. In addition, CVAP was found not only in the early but 
also in late carotid endarterectomy. The future challenge is to identify the vulnerable patient among 
those with VCAP.



211E-Poster Session Red

E-Poster Session Red  Nice, France  2014
R0130  Vascular imaging 

Yield of routine MR angiography of the full extracranial and intracranial circulation in older 
Caucasian patients with TIA and minor ischaemic stroke: population-based study 
F.J. Wolters1, U.G. Schulz2, W. Kueker3,  P.M. Rothwell4 
on behalf of the Oxford Vascular Study

 
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Oxford, 
UNITED KINGDOM1, Stroke Prevention Research Unit, Nuffield Department of Clinical Neuro-
sciences, Oxford, UNITED KINGDOM2, Stroke Prevention Research Unit, Nuffield Department of 
Clinical Neurosciences, John Radcliffe Hospital, Oxford, UNITED KINGDOM3, Stroke Prevention 
Research Unit, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, Oxford, 
UNITED KINGDOM4

BACKGROUND: Rates of intracranial stenosis and other non-carotid-bifuration stenosis are high in 
some ethnic groups, but vascular imaging in routine practice in Caucasian patients with TIA and mi-
nor stroke is often restricted to carotid artery (CA) bifurcation ultrasound in non-specialist centres. 
However, it is uncertain whether the low rates of stenosis at other locations are maintained in elder-
ly Caucasians. METHODS: From 2011 to 2013, a population-based sample from the UK of consec-
utive eligible Caucasian patients with TIA and minor ischaemic stroke (NIHSS ≤3) underwent con-
trast-enhanced 3.0T MR angiography for assessment of the intracranial and cervicocranial arteries, 
including the aortic arch. We determined the age-specific prevalence of ≥50% stenosis, aneurysms 
or dissections. RESULTS: Of 183 eligible patients (mean/SD age 70.0/13.1 years), 25 (13.6%) had 
a CA bifurcation stenosis and 32 (17.5%) had at least one other anterior circulation abnormality 
(16 intracranial stenosis, 5 distal CA or siphon stenosis, 3 common CA stenosis, 2 brachiocephalic 
artery stenosis, 2 dissections, 8 intradural aneurysms, 1 extradural aneurysm). Of 85 patients with 
CA territory events and no CA bifurcation stenosis, 14 (16.5%) had one or more anterior circulation 
abnormalities, 10 of which were potentially symptomatic. Intracranial abnormalities in the poste-
rior circulation were present in 21 (11.5%) patients (22 stenosis, 2 intradural aneurysms). Overall 
prevalence of non-CA-bifurcation abnormalities was highest at age ≥75 years (n=26; 36.1%). CON-
CLUSION: Many older Caucasian patients with TIA and minor stroke have potentially important 
arterial lesions not picked up on CA bifurcation ultrasound. Ethnic differences in prevalence may be 
predominantly in age of development rather than in life-time risk.

R0129  Vascular imaging 

The quadratic method of carotid artery stenosis assessment. 
S.V. Protskiy1, L.P. Metelkina2, A.O. Guscha3,  Z.A. Suslina4

 
Department of Neurosurgery, Scientific center of Neurology, Moscow, RUSSIAN FEDERA-
TION1, Department of Neurosurgery, Scientific center of Neurology, Moscow, RUSSIAN FEDER-
ATION2, Department of Neurosurgery, Scientific center of Neurology, Moscow, RUSSIAN FEDER-
ATION3, Scientific center of Neurology, Moscow, Moscow, RUSSIAN FEDERATION4

Background: 
The indications for surgical treatment of carotid artery stenosis are based on an assessment of ste-
nosis degree and clinical manifestations of cerebral ischemia. However, the assessment of carotid 
stenosis by ultrasound does not always coincide with the results of digital subtraction angiography 
(DSA). The reason is a mathematical contradiction in calculation of carotid stenosis. The aim of this 
study was to find the optimal mathematical method, which is simple, accurate and versatile. 
Methods: 
A total of 52 patients with carotid stenosis were examined using ultrasound followed by DSA. The 
ultrasound method was the reference, since based on the combination of Doppler and ECST- criteria 
of assessment of carotid stenosis. Mathematical calculation based on the carotid artery diameters ra-
tio was improved by using a quadratic function. DSA method with NASCET- criteria and quadratic 
method were compared with the reference method. 
Results: 
The degree of carotid stenosis obtained by DSA was significantly different from the ultrasonic mea-
sure (61,5% vs. 75 % respectively; P <0.01). The similar results were received when comparing 
the degree of stenosis using the ratio of the areas of carotid artery cross sections and the ultrasonic 
method (84,5% vs. Of 75 %; P <0.01). The results of the quadratic method and the ultrasonic meth-
od were similar (76,6% vs. 75 %; P = 0,49). 
Conclusion: 
The results of this study show that the DSA and ultrasonic measurements of carotid stenosis are 
generally similar when using quadratic calculation method. This method is simple and requires only 
diameters and its results do not depend on special conditions. The quadratic calculation method can 
be recommended for the assessment of carotid stenosis, especially intracranial, as well as other ar-
teries stenosis.
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Period and Predisposing Factors for Improvement of Vertebral Artery Dissection in Japanese 
T. SHIBAHARA1, M. YASAKA2, Y. WAKUGAWA3,  K. MAEDA4, T. UWATOKO5,  T. KU-
WASHIRO6, K. YASUMORI7,  Y. OKADA8

 
Department of Cerebrovascular Medicine and Neurology, Clinical Research Institute, Kyushu 
Medical Center, Fukuoka, JAPAN1, Department of Cerebrovascular Medicine and Neurology, 
Clinical Research Institute, Kyushu Medical Center, Fukuoka, JAPAN2, Department of Cerebrovas-
cular Medicine and Neurology, Clinical Research Institute, Kyushu Medical Center, Fukuoka, JA-
PAN3, Department of Cerebrovascular Medicine and Neurology, Clinical Research Institute, Kyushu 
Medical Center, Fukuoka, JAPAN4, Department of Cerebrovascular Medicine and Neurology, Clin-
ical Research Institute, Kyushu Medical Center, Fukuoka, JAPAN5, Department of Cerebrovascular 
Medicine and Neurology, Clinical Research Institute, Kyushu Medical Center, Fukuoka, JAPAN6, 
Department of Radiology, Kyushu Medical Center, Fukuoka, JAPAN7, Department of Cerebrovas-
cular Medicine and Neurology, Clinical Research Institute, Kyushu Medical Center, Fukuoka, JA-
PAN8 

Purpose: We investigated how long it took for vertebral arterial dissection (VAD) to be repaired and 
predisposing factors associated with the VAD restoration.  
Methods: This study was a single-center and observational study from November 2002 to March 
2013. We registered 66 patients with acute VAD without intracranial hemorrhage. All patients un-
derwent digital subtraction angiography(DSA) and MR examinaton on admission. Follow up eval-
uation of the vascular lesion was performed at 1, 3, 6, and 12 months after the onset by DSA or MR 
angiography. We analyzed how long it took for the VAD to improve and what factors were associat-
ed with the improvement of the VAD.  
Results: DSA demonstrated on admission pearl and string sign in 18 patients, pearl sign in 6, string 
sign in 17, and occlusion in 25. The improvement of the VAD was noted in 17% by a month after 
the onset, 32% by 3 months, 44% by 6 months, and 45% by 12 months. In the multiple regression 
analysis, female(OR=12.3, P=0.005), right sided vertebral arterial lesion (OR=16.4，P=0.001), the 
presence of end diastolic velocity(EDV) of the VA in ultrasound(OR=15.3, P=0.010), absence of 
hyperglycemia(OR=1.08, P=0.006), absence of anticoagulation therapy(OR=8.5, P=0.033), were 
independently associated with the improvement of VAD at 3 months. Presence of EDV of the VA in 
ultrasound(OR=5.4, P=0.006), absence of smoking history (OR=5.4, P=0.006) showed independent 
association with the improvement of VAD at 6 months. Conclusion: It seems that the improvement 
of VAD occurs mainly within the first 6 months after the onset. The presence of EDV of the VA in 
ultrasound and absence of smoking history are significantly associated with the improvement of 
VAD at 6 months.

R0131  Vascular imaging 

Prevalence of carotid atherosclerosis plaque showing high signal intensity on T1-weighted im-
aging in Japanese healthy subjects 
Y. Kurosaki1, H. Fukuda2, N. Sadamasa3,  M. Chin4, A. Handa5,  S. Yamagata6 
 
Kurashiki Central Hospital, Kurashiki, JAPAN1, Kurashiki Central Hospital, Kurashiki, JA-
PAN2, Kurashiki Central Hospital, Kurashiki, JAPAN3, Kurashiki Central Hospital, Kurashiki, JA-
PAN4, Kurashiki Central Hospital, Kurashiki, JAPAN5, Kurashiki Central Hospital, Kurashiki, JA-
PAN6

Background: Epidemiological data is essential in determining treatment strategy in patients with 
carotid lesions. However, in asymptomatic carotid lesions, a number of studies have also described 
the presence of carotid stenosis in addition to vulnerable plaque. To clarify the prevalence of asymp-
tomatic carotid stenosis in healthy individuals, we investigated the presence of T1-weightd imaging 
(T1WI) high signal plaques in Japanese healthy subjects.  
Methods: We investigated a total of 509 consecutive Japanese healthy subjects who underwent a 
routine check-up by head and carotid magnetic resonance (MR) imaging . The degree of stenosis 
was evaluated using MR angiography. Relative plaque signal intensity of 1.2 or more was defined as 
high signal intensity.    
Results: In 81 of 504 (16.0%) subjects had >0% carotid stenosis. Age and systolic blood pres-
sure in the carotid stenosis group was significantly higher than the group without carotid stenosis. 
(p<0.001, p<0.05) Prevalence of carotid stenosis increased according to age (40-49 4.5% n = 88, 
50-59 10.9% n = 164, 60-69 25.4% n = 169, >70 28.5% n = 56). T1WI high signal plaque was re-
vealed in 73 subjects (14.4%). In subjects with high signal plaque, MR angiography revealed 0% to 
29% stenosis in 39.7% of subjects and >/=30% in 20.5% of subjects, respectively. MR angiography 
was unrevealing of stenosis in 39.7% of subjects within this group.  
Conclusion: The incidence of asymptomatic carotid stenosis increases according to age. T1WI high 
signal plaque which is subsequently unrevealing of stenosis on MR angiography is frequently found 
in healthy subjects. This study would be helpful for planning of prospective studies that determine 
the predictive value of both carotid stenosis and vulnerable plaques to understand the risk of subse-
quent ischemic events.
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Color Dopper imaging characteristics in central retinal artery obstruction 
D.C. Jianu1, S.N. Jianu2, L. Petrica3,  S.M. Deme4

 
University of Medicine and Pharmacy “Victor Babes”, Clinical Emergency County Hospital, 
Department of Neurology, Timisoara, ROMANIA1, Military Emergency Hospital, Department 
of Ophthalmology, Timisoara, ROMANIA2, University of Medicine and Pharmacy “Victor Babes”, 
Clinical Emergency County Hospital, Department of Internal Medicine-Nephrology, Timisoara, 
ROMANIA3, West University  “Vasile Goldis”,  Department of Neurology, Arad, ROMANIA4

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 with 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 so-
nography in the etiological diagnosis of CRAO. 
Patients and methods 
Two 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 3 millimeters behind the right optic disc. B-scan ultrasound (US) evaluation found 
a small round, moderate reflective echo within the right optic nerve, 3 millimeters behind the optic 
disc. CDI revealed normal right ophthalmic artery hemodynamic parameters. Right internal carotid 
artery (ICA) US examination revealed an ulcerated ateromatous plaque, as emboli source. The sec-
ond patient had characteristic CDI findings for giant cell arteritis (GCA) with eye involvement: high 
resistance index (RI) in all retrobulbar vessels (with severe diminished blood flow velocities, espe-
cially end-diastolic velocities, in the affected right CRA). She had no systemic symptoms or signs 
of GCA. 
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 corticoste-
roids in order to protect the fellow eye from going blind.
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Transcranial Doppler study in children with sickle cell disease: a Brazilian Cohort Study. 
G.S. Silva1, R.S.M. Campos2, D.L.G. Rodrigues3,  M.M Figueiredo4, R.A. Valiente5,  I.F. Ricarte6 
 
Universidade Federal de Sao Paulo, Sao Paulo, BRAZIL1, Universidade Federal de Sao Paulo, 
Sao Paulo, BRAZIL2, Universidade Federal de Sao Paulo, Sao Paulo, BRAZIL3, Universidade Fed-
eral de Sao Paulo, Sao Paulo, BRAZIL4, Universidade Federal de Sao Paulo, Sao Paulo, BRAZIL5, 
Universidade Federal de Sao Paulo, Sao Paulo, BRAZIL6

Background: Transcranial Doppler examination (TCD) may identify children with sickle cell dis-
ease at high risk for stroke. Herein we described the results of TCD examinations performed in a 
Brazilian hematological reference center from February 2011 to January 2013. 
Methods: We evaluated all TCD results performed in children with sickle cell disease (2-16 years 
old) during this time period. TCD examinations were perfomed using a conventional equipment 
(2-MHz pulsed wave Doppler, Doppler Box DWL). All results were recorded as the time-averaged 
mean of the maximum velocity in the middle, anterior, internal carotid and posterior cerebral arter-
ies and were classified as normal (all mean velocities < 170 cm/sec), conditional (at least one mean 
velocity of 170 to 199 cm/sec), abnormal (at least one mean velocity of at least 200 cm/sec), inad-
equate (no information available on one or both middle cerebral arteries), or abnormally low (all 
mean velocities < 70 cm/sec), according to the STOP study (Stroke Prevention Trial in Sickle Cell 
Anemia) criteria.  
Results: We evaluated 435 TCD results. A total of 64.6% exams were normal (281 examinations); 
21.4% conditional (93 examinations); 12.2% abnormal (53 examinations); 0.9% inadequate (04 ex-
aminations) and 0.9% abnormally low (04 examinations).  
Conclusions: The results obtained in a Brazilian reference hematological center are in accordance 
with the American and European literature data. It is important recognize the role of TCD examina-
tion as screening tool for children with sickle cell disease at risk for stroke and starting prophylactic 
transfusion treatment as prevention in patients with abnormal TCD results.

R0134  Vascular imaging 

Clinical and neuroimagistic findings in emissary vein thrombosis 
D.C. Jianu1, S.N. Jianu2, L. Petrica3,  M. Serpe4, S.M. Deme5,  A. Gogu6 
 
University of Medicine and Pharmacy “Victor Babes”, Clinical Emergency County Hospital, 
Department of Neurology, Timisoara, ROMANIA1, Military Emergency Hospital, Department 
of Ophthalmology, Timisoara, ROMANIA2, University of Medicine and Pharmacy “Victor Babes”, 
Clinical Emergency County Hospital, Department of Internal Medicine-Nephrology, Timisoara, 
ROMANIA3, Municipal Hospital, Department of Neurology, Lugoj, ROMANIA4, West University  
“Vasile Goldis”,  Department of Neurology, Arad, ROMANIA5, University of Medicine and Phar-
macy “Victor Babes”, Clinical Emergency County Hospital, Department of Neurology, Timisoara, 
ROMANIA6

Introduction 
Emissary veins are remains of fetal life, which are rarely accounted in adulthood, causing non-spe-
cific clinical manifestations. 
Purpose 
To assess the clinical features and neuroimagistic data in four patients with an emissary vein throm-
bosis. 
Methods 
Cerebral vein thrombosis (CVT) was defined according to the EFNS Guidelines (2011), and the 
diagnosis was confirmed on the basis of history, neurological evaluation, cerebral CT scan (Aura 
Philips spiral single slice), and MRI (Signa Horizont Lx 1.0T). 
Results 
Clinical aspects were: recent headache due to intracranial hypertension, associated with a pecu-
liar sensibility of the temporo-mandibular joint. Laboratory findings were represented by signs of 
non-specific inflammation, without thrombophilia. CT and MRI detected an exterior convex channel 
situated at the level of the premeatic squamae, which ended at the superior part of the temporo-man-
dibular joint.We used anticoagulant therapy with low molecular weight heparin, wide spectrum anti-
biotherapy, with a favorable outcome ( mRS score-0 at 90 days) for all four patients.. 
Conclusions 
The prompt diagnosis of emissary veins thrombosis is mandatory, because the early initialization of 
accurate therapy has a great impact on the progression of this disease, reducing significantly the risk 
of acute complications and long-term sequelaes.
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Implementation of cardiac imaging in young patients presenting with stroke, A retrospective 
analysis. 
O.A. Ayoub1, A.A. Bushnag2, A.M. Ajlan3

 
King Abdulaziz University, jeddah, SAUDI ARABIA1, King Abdullah Medical Complex, jeddah, 
SAUDI ARABIA2, king abdulaziz university, jeddah, SAUDI ARABIA3

Background: 
The use of cardiac computed tomography (CCT) scan in patients with stroke or transient ischemic 
attacks (TIA) is probably underutilized. Its neurological indications are not well established yet. 
Methods: 
A retrospective study of cardiac computed tomography (CCT) scans obtained at King Abduaziz 
University Hospital, Jeddah, Saudi Arabia in patients presenting with stroke/TIA. All scans obtained 
between June 2012-January 2014 were collected and evaluated. 
Patients were included if they have suffered stroke/TIA and are less than 50 years of age or if there 
was compelling evidence of embolic source that was not detected on transthoracic or transesopha-
geal echocardiography. 
Results: 
183 CCTs were obtained for cardiac and neurologic indications, 22 of which were done to detect 
cardioembolic source. 
5/22 (22.7%) had abnormal findings on CCT. The mean age was 49 years. 3/5 patients (60%) were 
female. 
3/5 (60%) had intracardiac or aortic clots (figure 1). 1/5 (20%) discovered to have large arteriove-
nous malformation with right to left shunt. 1/5 (20%) had patent foramen ovale with atrial septal an-
eurysm and incidental superimposed pulmonary embolism.

In 4/5 (80%) of patients, management was changed from antiplatelets to full anticoagulation. The 
patient with AVM had embolization and closure of the shunt. (figure 2) 
Discussion: 
Cardiac imaging should be included in the investigations of all young stroke patients or when other 
modalities fail to show embolic source. These patients would have been called cryptogenic if CCT 
was not obtained. Management has changed significantly based on abnormal CCT findings.

R0136  Vascular imaging 

Impact of Chronic Hypertension on Carotid Atherosclerosis in Javanese People 
R. Danuaji1, Y. Hambarsari2 
 
Medical Faculty of Sebelas Maret University, Surakarta, INDONESIA1, Resident of Neurology 
department, Sebelas Maret University, Surakarta, INDONESIA2

Background and purpose: Chronic Hypertension will induce carotid atherosclerotic process, and 
Carotid Intima Media Thickening (CIMT) was a marker of it. There were no study using CIMT as 
marker for atherosclerotic yet in Indonesia. We aim to find out the correlation between chronic hy-
pertension (CH) and CIMT in Moewardi hospital.  
Method: We studied forty Javanese people taken care at neurology ward observed in August – Octo-
ber 2013. They divided into two groups, hypertension and non-hypertension. JNC7 criteria used to 
define hypertension and at least two years hypertension for chronic criteria. Carotid Doppler Ultra-
sound performed to measure CIMT at both sides.  
Results: Mean CIMT were 0.81 and 0.62 for CH and non-CH respectively. Chi square analysis, 
chronic hypertension (OR: 11, 38, P: 0,002) and Hypercholesterolemia (OR: 7,98, P: 0,007) were 
significantly correlated with thickening of carotid intima media.  
Conclusion: Chronic hypertension and hypercholesterolemia were correlated with the CIMT. Fur-
ther research is required to determine whether hypertension became a significant influencing CIMT.

Key Word: Hypertension, Carotid Atherosclerosis, CIMT, Plaque, Carotid Doppler Ultrasonogra-
phy.
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Transcranial Doppler Findings in a Patient with Carotid Stump Syndrome 
K.D. Joo1, W.Y. Jang2, M.K. Lee3,  S.H. You4

 
Neurology, Gangneung Asan Hospital, University of Ulsan College of Medicine, Gangneung, 
SOUTH KOREA1, Neurology, Gangneung Asan Hospital, University of Ulsan College of Medi-
cine, Gangneung, SOUTH KOREA2, Neurology, Gangneung Asan Hospital, University of Ulsan 
College of Medicine, Gangneung, SOUTH KOREA3, Neurosurgery, Gangneung Asan Hospital, 
University of Ulsan College of Medicine, Gangneung, SOUTH KOREA4

Background: Carotid stump syndrome (CSS) is a rare but recognized cause of recurrent cerebral or 
retinal ischemic symptoms in presence of occlusion of the ipsilateral internal carotid artery (ICA).  
Microemboli arising from the stump of the occluded ICA pass into the ipsilateral middle cerebral 
artery (MCA) circulation through the collateral channels via the external carotid artery. We report a 
case of carotid stump-related recurrent amaurosis fugax with conventional angiographic and tran-
cranial doppler (TCD) findings.  
Case: A 54-year-old man with a history of smoking presented to the out-patient clinic complaining 
of repeatedly developing visual impairment in his right eye that has been persisted for 5 days. The 
onset was abrupt, and the symptoms usually lasted 1 to 2 minutes and it appeared 10 to 20 times 
per day. He had no headache and ocular pain. There were no other neurologic deficits. Brain MRI 
showed old lacunes in the pons. Diagnostic cerebral angiography showed total occlusion of the right 
proximal ICA with retrograde leptomeningeal collateral flow of contralateral distal MCA from the 
left anterior cerebral artery (ACA) and posterior circulation. Brain CT perfusion showed decrease 
in regional cerebral blood flow and delay of mean transit time in the right MCA territory. One mi-
croembolic signal was detected during TCD monitering. However, TCD study with agitated saline 
injection to detect patent foramen ovale was negative. Blood flow in the right ophthalmic artery and 
ACA was reversed and mean flow velocity was increased in the left MCA and ACA, right vertebral, 
and proximal basilar arteries. After the adminstration of aspirin and clopidogrel, his visual symp-
toms disappeared. And there has been no recurrence of ischemic symptoms during follow-up of 4 
years. 
Conclusion: Angiographic and TCD findings suggest that possible emboli through the right external 
carotid artery from the site of occluded carotid stump might cause amaurosis fugax. In addition, we 
suggest that antiplatelet therapy rather than endovascular or surgical treatment is sufficient for pre-
venting stroke in patients with CSS.

R0138  Vascular imaging 

SONOGRAPHIC CHANGES BEFORE AND AFTER STENTING IN CAROTID ARTER 
J.H. Lee1, S.H Hwang2, Y Minn3,  J.H. Park4, H.K. Song5,  I.S. Koh6, S.H. Suk7 
 
Department of Neurology, National Health Insurance Service Ilsan Hospital, Goyang-si, 
SOUTH KOREA1, Department of neurology, Hallym University, Seoul, SOUTH KOREA2, De-
partment of neurology, Hallym University, Seoul, SOUTH KOREA3, Department of neurology, 
Sanggye Paik Hospital, Inje University, Seoul, SOUTH KOREA4, Department of neurology, Hallym 
University, Seoul, SOUTH KOREA5, Department of neurology, National Medical Center, Seoul, 
SOUTH KOREA6, Department of Neurology, Wonkwang University Sanbon Medical Center, Gun-
po-si, SOUTH KOREA7

Background and Purpose: Carotid arterial stenosis becomes more common and important risk factor 
for stroke patients in Asian area. We reviewed stroke database to investigate changes of carotid du-
plex sonographic findings which reflects hemodynamic changes before and after carotid stenting.  
Methods: Stroke patients of which carotid stenting have been done when admitted at the National 
Health Insurance Service Ilsan Hospital from January 2008 to November 2013 with available carot-
id ultrasound study that was done before and after carotid stenting formed the analysis cohorts. Ret-
rospective review was performed.  
Results: A total of 26 patients were included during that period. By duplex ultrasound, common, 
internal and external carotid arteries were examined and the degree of stenosis was graded by five 
groups; < 50%, >50% and < 75%, >75% and < 95% stenosis, subtotal occlusion and occlusion. 
Average follow-up period between before and after stenting was 18 months. 16 patients among 26 
patients showed no change of adjacent carotid stenosis degrees between before and after stenting. 5 
patients among 26 patients showed changes in the stenosis degree of ipsilateral adjacent carotid and 
another 5 patients showed changes in the stenosis degree of contralateral adjacent carotid arteries.  
Conclusions: Between before and after carotid stenting, the flow of adjacent carotid arteries were 
changed in patients of about one third and another two thirds showed no change. The hemodynamic 
changes of carotid flow can be dynamic after carotid stenting and the clinical significance of them 
needs to be further investigated.
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PCA laterality in internal carotid artery occlusion: a marker for insufficient willisian collater-
al circulation? 
M. Gomez-Choco1, S.M. García Sánchez2, J.J. Mengual3,  L. Castrillo4, C. Montull5 
 
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, Hospital Moises Broggi, Sant Joan Despí, SPAIN5

Background:Posterior cerebral artery(PCA) laterality in time-of-flight magnetic resonance angiogra-
phy (TOF-MRA) has been described in MCA occlusion as a radiological marker of leptomeningeal 
circulation. Our aim is to describe if PCA laterality can be also observed in patients with internal ca-
rotid artery(ICA) occlusion, its relationship with hemodynamic status and clinical meaning. 
Methods:We studied 18 patients with ICA occlusion with TOF-MRA and transcranial duplex sonog-
raphy(TDS). TOF-MRA was performed with a 1.5T MRI system and analyzed by 2 neuroradiolo-
gist and 1 stroke specialist blinded to clinical and ultrasound data. PCA laterality was considered 
positive when 1 or more PCA segments were identified on axial stereoscopic images. Presence of 
willisian collaterals(WC), i.e. anterior and/or posterior comunicating arteries(ACoA/PCoA), was 
also defined. 
TDS exams were performed with a Phillips CX50 scanner. Flow diversion(FD) through the PCA ip-
silareral to ICA occlusion was defined when peak systolic velocity(PSV) difference was superior to 
30% between both P2 segments. We reviewed clinical data for the presence of symptoms recurrence 
and infarct topography(borderzone vs. territorial). 
Results:PCA laterality was present in 12 out of 18 patients(61.1%). Ten patients with PCA laterali-
ty(83.3%) also showed FD through the PCA, whereas FD was not present in patients without PCA 
laterality. PCA laterality was present in all patients without WC, 77.8% of patients with one WC and 
33.3% of patients with 2 WC. Average PSV in partients with PCA laterality was lower than in those 
without( 35.4+/-11.8 vs 58.0+/-19.8, p= 0.01 Mann-Whitney U test). PCA laterality was not associ-
ated with infarct topography or symptoms fluctuation. 
Conclusion: PCA laterality was mainly present in patients with ICA occlusion and either one o none 
WC. Most of these patients also showed FD through the PCA, sugesting that PCA laterality is a ra-
diological marker of leptomeningeal collateral circulation.
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Copeptin and long term risk of recurrent vascular events after TIA and ischaemic stroke: 
population-based study 
S. Greisenegger1, H. Segal2, A. Burgess3,  D. Poole4, Z. Mehta5,  P.M. Rothwell6 
 
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Universi-
ty of Oxford, Oxford, UNITED KINGDOM1, Stroke Prevention Research Unit, Nuffield De-
partment 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

BACKGROUND: The C-terminal portion of provasopressin (copeptin) appears to be a useful prog-
nostic marker in patients after myocardial infarction or chronic heart failure. However, there are no 
published data on the long-term prognostic value of Copeptin after TIA or ischaemic stroke. 
METHODS: We measured Copeptin-levels in consecutive patients with TIA or ischaemic stroke in 
a population-based study (Oxford Vascular Study) recruited from 2002-7 and followed-up to 2013. 
Associations with risk of recurrent vascular events were determined by Cox regression.  
RESULTS: During about 6000 patient-years of follow-up (median = 5.4 years; IQR = 3.1-7.4) there 
were 229 first recurrent vascular events, including 174 ischaemic strokes. After adjustment for age, 
sex, vascular risk factors and therapy with antiplatelet agents, statins or antihypertensive drugs, Co-
peptin was predictive of recurrent events: all events - HR per SD = 1.25, 1.08-1.46, p=0.004; recur-
rent ischaemic stroke  - HR=1.22, 1.03-1.46, p=0.022. 
CONCLUSION: In patients with TIA and ischaemic stroke, Copeptin predicted recurrent vascular 
events. Further validation and mechanistic studies are required.

R0141  Vascular imaging 

Inter- and intra-day reproducibility of peripheral endothelial function measurements 
A.S. Hansen1, J.H. Butt2, S.D. Holm-Yildiz3,  W.K. Karlsson4, C. Kruuse5

 
Dept Neurology, Copenhagen University Hospital Herlev, Herlev, DENMARK1, Dept Neurol-
ogy, Copenhagen University Hospital Herlev, Herlev, DENMARK2, Dept Neurology, Copenhagen 
University Hospital Herlev, Herlev, DENMARK3, Dept Neurology, Copenhagen University Hospi-
tal Herlev, Herlev, DENMARK4, Dept Neurology, Copenhagen University Hospital Herlev, Herlev, 
DENMARK5

Background: Endothelial dysfunction may be a key element in cardiovascular disease, small ves-
sel disease and stroke. An easily accessible method of peripheral endothelial function assessment 
is measurement of digital plethysmography response to brachial artery occlusion. However, such 
method was not validated for short interval repeated measurements, which may be relevant when 
testing acute endothelial effects of drugs. The study aim was to assess reproducibility of repeated 
measures the same day (intra) and two consecutive days (inter)   
Method: 14 healthy volunteers (7 men, mean age: 31.6 +/-4.8, and 7 women, mean age: 45.3 +/-6.2) 
were included. No caffeine containing foods, drinks or smoking was allowed 12 hours and no food 
8 hours prior to measurements. Computerized plethysmographic arterial tonometry (PAT) technolo-
gy (EndoPAT2000) was applied after 30 minutes in supine position. Measurements were performed 
at baseline and after 90 minutes, in the morning on two consecutive days. Endothelial function was 
assessed as reactive hyperemia index (RHI) by measuring change in pulse wave amplitude (PWA) 
after brachial artery occlusion using pneumatic finger probes. Values are reported as mean differ-
ence in RHI ± SEM 
Results: Inter-day measurements were reproducible; no significant difference in RHI was found be-
tween baseline mesurements (0.04 +/- 0.12) or the following measurements (0.18 +/- 0.15).  Repeat-
ed same day measurements, however, showed minor but significant RHI difference (0.36 +/- 0.1, 
p<0.01) on the first but not the following day (0.13 +/- 0.09, p = 0.18)). In gender sub-analysis, the 
significant difference only applied to men (p=0.01)  
Conclusion: Applying the EndoPAT method showed reproducible results consecutive days in 
healthy subjects. However, same-day repeated measurements display a minor but significant dif-
ference in RHI in men on the first day, but not the following day, suggesting a need for subjects to 
adapt to the method before assessing same day effects of drugs

Heart and brain R0201-R0230, Terminal R02 
Chair: R. Veltkamp, UK,Germany
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Detection and predictors of new paroxysmal AF after TIA and minor ischaemic stroke with 
delayed 5-day event loop recording: population-based study 
N.G. Lovett1, G.S.C. Yiin2, L. Li3,  P.M. Rothwell4

 
University of Oxford, Oxford, UNITED KINGDOM1, University of Oxford, Oxford, UNITED 
KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3, University of Oxford, Oxford, 
UNITED KINGDOM4

Background: A proportion of cryptogenic cerebral ischaemic events could be due to paroxysmal AF 
(pAF) but the optimal duration of monitoring remains unclear. Studies on usefulness of event loop 
recording (ELR) for detection of new pAF after TIA and minor ischaemic stroke are also lacking. 
Methods: In all patients with TIA or minor (NIHSS≤5) ischaemic stroke referred to a neurovascular 
service in 2010-2013, we determined the rate of new pAF on 5-day ELR. We also did a systemat-
ic review (search to Jan 2014) of all studies of rates of pAF after TIA or ischaemic stroke in which 
consecutive patients underwent ≥12 hour cardiac monitoring. Pooled estimates of rates of newly 
detected pAF were stratified by monitoring type and duration, study type, and pre-defined pAF du-
ration (any or ≥30sec). Results: Among 389 patients with TIA or ischaemic stroke and no prior or 
baseline AF, 340 (87.4%) completed the ELR, which showed pAF in 39 (11.5%). Among 42 stud-
ies that reported new pAF on prolonged cardiac monitoring, the pooled rate was 8.3% (882/10666; 
95% CI 6.7-9.8, phet<0.0001). The rate tended to be higher in selected vs unselected cohorts 
(10.6%, 6.1-15.0 vs 7.9%, 6.3-9.4), and was similar in studies in which a duration of pAF ≥30sec 
was required (8.6%, 6.2-11.3). Duration of monitoring was the main determinant of the rate of pAF, 
accounting for half of all heterogeneity between studies. However, in stratified analyses, the rate of 
pAF plateaued at 5-7 days of monitoring (14.2%, 11.8-16.5, phet= 0.17), with no additional AF de-
tected with 8-30 days of monitoring (13.7%, 11.1-16.2, phet=0.19). Overall, 70.9% of patients with 
new pAF were subsequently anticoagulated. Interpretation: About 1 in 8 patients were found to have 
new pAF using 5-day ELR after TIA or minor ischaemic stroke, which is similar to previous studies 
in predominantly more major stroke. A monitoring period of 5-7 days appears to be adequate.

R0202  Heart and brain 

Life-threatening coronary artery disease is prevalent in patients treated for stenosing carotid 
artery disease 
K.M. Nuotio1, H. Hanninen2, P. Ijas3,  J. Saksi4, J. Tuimala5,  P.T. Kovanen6, L. Soinne7,  P.J. Linds-
berg8 
 
Helsinki University Central Hospital, Department of Neurology, Helsinki, FINLAND1, Helsin-
ki University Central Hospital, Dpt of Cardiology, Helsinki, FINLAND2, Helsinki University Cen-
tral Hospital, Department of Neurology, Helsinki, FINLAND3, Research Program For Molecular 
Neurology, Biomedicum Helsinki, Helsinki, FINLAND4, , Helsinki, FINLAND5, Wihuri Research 
Institute, Helsinki, FINLAND6, Helsinki University Central Hospital, Department of Neurology, 
Helsinki, FINLAND7, Helsinki University Central Hospital, Department of Neurology, Helsinki, 
FINLAND8

BACKGROUND 
Atherosclerosis is a systemic disease, affecting often several vascular beds simultaneously. Patients 
(pts) with carotid atherosclerosis are known to have an elevated risk of myocardial infarction (MI). 
We evaluated the occurrence of atherothrombotic events (AE) during follow-up of carotid endarter-
ectomy pts. 
METHODS 
Altogether 89 previously (1997-2000) endarterectomized carotid pts aged from 56 to 92 were mon-
itored up to 15.2 years (median 12.7 years) or until death. In addition to causes of death, cardiovas-
cular events such as stroke, TIA, MI were recorded along with comorbidities and medications, and 
analyzed by Cox regression analysis. 
RESULTS 
At the end of follow-up, 41 (44.6%) pts had died and 48 were alive. Eleven pts (26.8%) died due to 
an AE, and of these AEs, 10 (91%) were myocardial infarctions and 1 (9%) stroke. Four (40%) of 
the pts that died due to MI, had no history or symptoms of coronary artery disease (CAD). 39 (44%) 
of all 89 study pts had one or several AEs during follow-up. 19 (21%) pts had a MI, 12 (13%) pts 
had a stroke, 13 (15%) pts had a TIA and 5 (6%) pts had other AEs. Bilateral carotid disease (>50% 
stenosis) was a significant predictor of all-cause (P=0.025) and MI-related deaths (P=0.008). Diabe-
tes increased the risk of death (P=0.040) and MI (P=0.015). The use of statin decreased the risk of 
death (P<0.0001) and AEs (P=0.004). 
CONCLUSION 
Despite being on active medical therapy for prominent atherosclerotic disease, the patients who 
have undergone carotid endarterectomy still seem to have a remarkable risk of dying from MI. The 
data em-phasize the importance of statin therapy. Furthermore, we suggest that high-risk patients 
(with prior CAD, bilateral carotid disease or diabetes) should be evaluated by a cardiologist to re-
veal a potential insidious and life-threatening, although asymptomatic, coronary artery disease.
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High-Sensitive Troponin I (hs-TNI) in Acute Ischemic Stroke: a Cranial and Cardiac MRI 
Study 
B.M. Anders1, A. Alsonso2, T. Papavassiliu3,  H.J. Michaely4, S. Schönberg5,  M. Borggrefe6, M.G. 
Hennerici7,  M. Fatar8

 
UniversitätsMedizin Mannheim, Department of Neurology, Mannheim, GERMANY1, Univer-
sitätsMedizin Mannheim, Department of Neurology, Mannheim, GERMANY2, UniversitätsMedizin 
Mannheim, Department of Cardiology, Mannheim, GERMANY3, UniversitätsMedizin Mannheim, 
Department of Radiology, Mannheim, GERMANY4, UniversitätsMedizin Mannheim, Department 
of Radiology, Mannheim, GERMANY5, UniversitätsMedizin Mannheim, Department of Cardiol-
ogy, Mannheim, GERMANY6, UniversitätsMedizin Mannheim, Department of Neurology, Mann-
heim, GERMANY7, UniversitätsMedizin Mannheim, Department of Neurology, Mannheim, GER-
MANY8

Background: In acute ischemic stroke patients elevation of hs-TNI or hs-TNT is detected in up to 
20%, mainly due to concomitant chronic cardiac diseases. In some cases, there are no apparent 
reasons for troponin elevation. One possible reason is the so called “heart-brain axis” suggesting 
a direct influence of stroke related vegetative mechanisms or alternative on cardiac structure and 
function. The aim of our study was to explore potential patterns of this connection by comparing 
cardio- and brain-MRIs in ischemic stroke patients.  
Methods: Over a 2-year-period, we prospectively examined patients with acute ischemic stroke (mi-
nor Stroke, mainly cortical) without known cardiac diseases, signs of ACS or other acute diseases 
but elevated hs-TNI on admission. All patients with hs-TNI >0.07ng/ml underwent cardio-MRI and 
eventually coronary angiography if signs of cardiac injury were detected after contrast agent uptake 
(late enhancement). 
Results: 12 ischemic stroke patients were recruited and underwent cardio-MRI (hs-TNI 0.07-1.378 
ng/ml). 8/12 showed no signs of acute cardiac injury on MRI. 4/12 showed late enhancement (hs-
TNI 0.07-0.243 ng/ml), suspective of myocardial damage. In 2/4, coronary artery mediated injury 
was considered unlikely due to intramyocardial and septal spreading of the contrast enhancement. In 
both other cases (hs-TNI 0.9 and 0.243 ng/ml, respectively), coronary angiography was performed, 
and coronary artery disease and ACS could be excluded. Instead, these 2 patients showed a revers-
ible high-grade reduction of left-ventricular function.  
Conclusion: Our study suggests that in some patients with ischemic stroke, cardiac cellular injury 
may indeed occur on a functional and cell-mediated level that cannot be attributed to either ACS or 
coronary mediated disease. A reversible reduction of left-ventricular function as detected in 2 pa-
tients is evocative of TakoTsubo-cardiomyopathy, pointing to a possible involvement of stress hor-
mones.

R0204  Heart and brain 

Solid and gaseous  cerebral embolism detected by transcranial Doppler with mechanical car-
diac valves patients. 
N.V. Rybalko1, O.I. Vinogradov2, A.N. Kuznetsov3

 
National Pirogov Centre of Therapy and Surgery, Moscow, RUSSIAN FEDERATION1, Na-
tional Pirogov Centre of Therapy and Surgery, Moscow, RUSSIAN FEDERATION2, National Piro-
gov Centre of Therapy and Surgery, Moscow, RUSSIAN FEDERATION3

BACKGROUND AND PURPOSE:  
Cerebral microembolization is a well-known  phenomenon for the patients with mechanical cardiac 
valves but the relative proportion of solid and gaseous emboli is still unclear. Solid microemboli are 
thought to be the most damaging. The aim of our research was to compare the number and nature of 
microemboli in recipients with mechanical valve prostheses. 
METHODS:  
Thirty –five  patients (mean age: 30 ± 5 years) with different kinds of  prosthetic valves  were stud-
ied with one hour  bilateral Doppler monitoring  of middle cerebral artery. The cohort was divided 
into two groups: the 1st group (n=19) included  patients with previous clinical symptoms (stroke or 
transient ischemic attack in anamnesis)  and the 2nd patient’s  group (n=16) was asymptomatic.  
Transcranial Doppler (TCD) sound examination of both middle cerebral arteries (MCA) was used to 
identify high-intensity transient signals (HITS) and microembolic signals (MES). 
The differentiation of MES and artifacts realized automatically by Doppler system,  for   MES  dif-
ferentiation  we applied the   frequency modulation index (FMI).  This   parameter  is based on the 
Doppler frequency deviation of the embolic parts induced by the force of ultrasound wave. 
RESULTS: 
TCD  monitoring  detected  HITS [right MCA: 567  ; left MCA: 355 ] and MES [right MCA: 125; 
left MCA: 233] in all patients. The absolute number of cerebral microemboli was 287 and 71 for to-
tal microemboli and 165 and 32 for solid microemboli in the 1st and the 2 nd patients group respec-
tively. Solid microemboli accounted for 47% of the total microembolic load in group 1st  compared 
with 22% in group 2nd (P = .05).  
CONCLUSIONS: 
Solid cerebral microemboli represent approximately a half of the total cerebral microembolic load 
with clinically symptomatic patients after cardiac valve  replacement. The neurofunctional conse-
quences of this phenomenon should be carefully assessed.
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Association of echocardiographic left ventricular mass index with subtypes of acute ischemic 
stroke 
J. LEE1, N.Y. KIM2, H.D. No3,  J.W. Son4

 
Yeungnam University Medical Center, Daegu, SOUTH KOREA1, Yeungnam University Medi-
cal Center, Daegu, SOUTH KOREA2, Yeungnam University Medical Center, Daegu, SOUTH KO-
REA3, Yeungnam University Medical Center, Daegu, SOUTH KOREA4

Background 
Although left ventricular mass is an established risk factor for cardiovascular disease and ischemic 
stroke, the mechanisms of the association between left ventricular mass and ischemic stroke and its 
effect on ischemic stroke subtypes are not clear. We hypothesized that echocardiographic left ven-
tricular mass index is associated with specific subtypes of ischemic strokes. 
Methods 
Consecutive ischemic stroke patients’ data [who were admitted within 7 days after onset and who 
classified with large artery atherosclerosis (LAD) and small vessel occlusion (SVO) according to 
the SSS-TOAST classification] were collected. Risk factors, demographic information, and echocar-
diographic findings were compared between the LAD and SVO.  
Results 
We analyzed 539 patients who underwent transthoracic echocardiography (mean age, 64.4± 11.3; 
341 men, 198 women). LAD includes 404 patients and 135 were SVO. Compared with the patient 
in the SVO, those in the LAD group were more likely to be older (mean age 65.8 vs.60.1; p <0.001) 
and have a larger echocardiographic left ventricular mass index (LVMI) (94.89 vs. 88.64; p=0.002). 
Aortic complex atheroma is more prevalent in the LAD group (6.7% vs.14.9%; p =0.014). In a mul-
tivariate analysis including age, aortic complex atheroma, history of smoking within 5 years, echo-
cardiographic LVMI was significantly associated with LAD (OR increased by 10g/m2 of echocar-
diographic LVMI =1.12; 95% CI, 1.02 to 1.23; p=0.024). 
Conclusions  
LVMI is associated with LAD compared with SVO and may be a marker of atherosclerosis in acute 
ischemic stroke patients.

R0206  Heart and brain 

Influence of successful intravenous thrombolysis on baroreceptor sensitivity in patients with 
ischemic stroke 
A. De Vos1, S. De Raedt2, RJ. Van Hooff3,  L. Yperzeele4, A. De Smedt5,  R. Brouns6, J. De Keyser7 
 
UZ Brussel, Jette, BELGIUM1, UZ Brussel, jette, BELGIUM2, UZ Brussel, jette, BELGIUM3, 
UZ Brussel, Jette, BELGIUM4, UZ Brussel, jette, BELGIUM5, UZ Brussel, jette, BELGIUM6, UZ 
Brussel, Jette, BELGIUM7

Background 
In patients with ischemic stroke, lower baroreceptor sensitivity (BRS) indicating autonomic dys-
function has been associated with worse functional outcome. The underlying mechanism of this as-
sociation remains unclear: is autonomic dysfunction cause of or due to stroke severity? The aim of 
the study was to examine the effect of successful intravenous (IV) thrombolysis on BRS in patients 
with acute ischemic stroke. 
Methods 
We prospectively studied 75 patients with ischemic stroke. All patients underwent beat-to-beat 
blood pressure monitoring within 72 hours after stroke onset. Time-domain cross-correlation BRS 
was assessed. Patients were divided in a group treated with IV thrombolysis and a group not treated 
with thrombolysis. The group treated with IV thrombolysis was divided in non-responders and re-
sponders. Patients were responders when IV thrombolysis resulted in a reduction of 4 points on the 
National Institutes of Health Stroke Scale.  
Results  
The groups did not differ significantly for age, sex, blood pressure, antihypertensive drugs (includ-
ing beta-blockers), stroke location and stroke severity. There was no difference in BRS between 
32 patients who were treated with IV thrombolysis and 43 patients who were not (6.28 vs 4.44 ms/
mmHg, p = 0.208). Of the 32 patients treated with IV thrombolysis, 16 were responders and 16 
were non-responders. Responders had a higher BRS than non-responders (7.55 vs 5.01 ms/mmHg, p 
= 0.055).  
Conclusion 
In this preliminary study we found a trend between IV thrombolysis-treated responders and higher 
BRS. These findings suggest that autonomic dysfunction in acute ischemic stroke is reversible fol-
lowing reperfusion of the ischemic brain area. However, numbers were low, and these findings have 
to be replicated in a larger study population.
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Thromboembolic Stroke In Patients With A HeartMate-II Left Ventricular Assist Device – 
The Role Of Anticoagulation 
W.M. van den Bergh1, J.R. Lahpor2, A.J. Slooter3

 
University medical Center Groningen, Groningen, THE NETHERLANDS1, University Medical 
Center Utrecht, Utrecht, THE NETHERLANDS2, University Medical Center Utrecht, Utrecht, THE 
NETHERLANDS3

Background  
Left ventricular assist devices (LVADs) have become an increasingly important therapeutic option 
in the treatment of end-stage heart failure. Thromboembolic stroke is the major threat for patients 
supported by an LVAD. It is unknown what the optimal anticoagulant therapy is to prevent throm-
boembolic stroke in these patients. Especially the use of post-operative heparin is under discussion. 
We aimed to evaluate the relation between coagulation status and the occurrence of thromboembolic 
stroke in HeartMate-II LVAD assisted patients.  
Methods 
Thirty-eight consecutive patients with a HeartMate-II LVAD were included. Coagulation status was 
classified according to INR and aPTT ratio during the two weeks preceding the first thromboembol-
ic stroke to assess long-term coagulation status. In patients without stroke, coagulation status was 
determined two weeks preceding heart transplant, LVAD explantation or death, whichever came 
first. Based on coagulation status, patients were divided in two groups: Group I (reference group) 
was defined as INR below 2 and aPTT ratio below 1.5; Group II (adequate anticoagulation) as INR 
above 2 or aPTT ratio above 1.5. 
Results 
Thromboembolic stroke occurred in 6 (16%) patients of which 5 had an adequate anticoagulation 
status (Group II). Half the strokes occurred within 48 hours and two-third within the first week. 
However, one-year stroke free survival was 100% for patients in Group I. Patients in coagulation 
Group II had no decreased risk for thromboembolic stroke (OR 1.40; 95%CI 0.14-14.0), but had 
more bleeding-related complications. 
Conclusion 
We could not detect an additional effect of direct post-operative heparin or long-term anticoagula-
tion with coumarins to antiplatelet therapy on thromboembolic stroke risk in patients with a Heart-
Mate-II LVAD. Since heparin therapy may increase the risk of bleeding complications these find-
ings indicate that the postoperative use of heparin after HeartMate II implantation is doubtful.

R0208  Heart and brain 

Is atrial tachycardia a cardiac source of embolism in ischemic stroke? 
S.H. Lee1, K.D. Seo2, K-Y Lee3

 
Department of Neurology Gangnam Severance Hospital, Seoul, SOUTH KOREA1, Department 
of Neurology Gangnam Severance Hospital, Seoul, SOUTH KOREA2, Department of Neurology 
Gangnam Severance Hospital, Seoul, SOUTH KOREA3

Background: One fourth of ischemic stroke is caused by atrial fibrillation (AF) and one third of 
ischemic stroke is classified as cryptogenic. Atrial tachycardia (AT) is frequently observed in isch-
emic stroke patient during 24-hour Holter monitoring and was reported to correlate with AF. How-
ever, the extent to which AT contribute to the cardioembolic stroke is not clear. We investigated the 
incidence of AT and its correlation with AF in ischemic stroke. We also analyzed the etiological pat-
tern of cerebral infarction in stroke patients with AT.  
Methods: We retrospectively reviewed acute ischemic stroke patients who admitted during the past 
two years. We selected patients with AT documented by the 24-hour Holter monitoring and clas-
sified them by the trials of Org 10172 in Acute Stroke Treatment (TOAST) classification. We ana-
lyzed radiological pattern based on each TOAST classification.  
Results: Among the 533 acute ischemic stroke patients, 221 patients had 24-hour Holter monitor-
ing. AT was documented in 60 patients (27.1%) and eight of them with previously documented AF 
were excluded. AF was detected in five (9.6%) out of the 52 with AT by the follow up EKG. By the 
TOAST classification, 11 patients classified as large artery atherosclerosis, and six of them had iso-
lated arterial stenosis without other arterial atherosclerosis. Sixteen patients were classified as unde-
termined etiology with negative evaluation, and five of them had multiple territory embolic infarc-
tions. Remaining patients were classified as cardioembolism in 16, small vessel occlusion in 4 and 
undetermined etiology with two or more causes in 5. 
Conclusion: AT is frequently documented by 24-hour Holter monitoring in acute ischemic stroke 
and related to subsequent AF. Isolated arterial steno-occlusive lesion or multiple territorial infarc-
tions which suggest cardioembolic mechanism are found in stroke patients with AT. AT seems to be 
a cardiac source of embolism in patient without definite etiology.
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Cardiac Surgery With Cardiopulmonary Bypass In Patients With An Asymptomatic Intracra-
nial Aneurysm 
W.M. van den Bergh1, J.C. Slooter2, D. van Dijk3

 
University medical Center Groningen, Groningen, THE NETHERLANDS1, University Medical 
Center Utrecht, Utrecht, THE NETHERLANDS2, University Medical Center Utrecht, Utrecht, THE 
NETHERLANDS3

Background 
Physicians often vent the opinion that an intracranial aneurysm is an unacceptable risk during car-
diopulmonary bypass (CPB) with full heparinization. Therefore cardiac surgery is cancelled or post-
poned until the aneurysm is protected by means of endovascular coiling or neurosurgical clipping. 
However, the risk for aneurysm rupture during cardiac surgery is not yet being studied 
Methods  
Data from a randomized controlled trial in 4482 patients undergoing cardiac surgery with CPB is 
being used to estimate the risk for aneurysm rupture during such a procedure. 
Results 
The overall prevalence of unruptured intracranial aneurysms is 3.2%.1 In our RCT on dexameth-
ason in 4482 patients undergoing cardiac surgery with CPB, we followed the participants during 
the first year after surgery for major morbidity including stroke. Not a single hemorrhagic stroke 
occurred during cardiac surgery.2 Only one of the 4482 patients had a subarachnoid haemorrhage 
(SAH) during follow-up, but this occurred 3 weeks after cardiac surgery when the patient was al-
ready home. In our study population 143 persons are expected to harbour an intracranial aneurysm. 
When we assume that the SAH in the participant of the trial was still somehow related to the proce-
dure, the CPB associated risk for aneurysm rupture would be 1/143 or 0.7%. However, the patients 
were followed one year, and a risk of rupture of 0.7% per year is quite comparable to the natural 
history of intracranial aneurysms for which the overall 1-year risk of aneurysm rupture was assessed 
to be 1.4% (95% CI 1.1-1.6).3  
Conclusion 
Cardiopulmonary bypass is not a major risk factor for rupture of an intracranial aneurysm as illus-
trated by the absence of SAH in any of our 4482 patients during cardiac surgery with full heparin-
ization. An unruptured intracranial aneurysm should not hinder life saving surgery for which CPB is 
required.

1.Vlak MH. Lancet Neurol. 2011 
2.Dieleman JM. JAMA. 2012 
3.Greving JP. Lancet Neurol. 2014
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“Finding atrial fibrillation in acute stroke patients: just keep looking, just keep looking (with 
prolonged ECG monitoring)” 
J. Weerathunga1, S. Kausar2, A. Blann3,  G. Lip4

 
City Hospital, Birmingham, UNITED KINGDOM1, City Hospital, Birmingham, UNITED 
KINGDOM2, City Hospital, Birmingham, UNITED KINGDOM3, City Hospital, Birmingham, 
UNITED KINGDOM4

Background - Atrial fibrillation (AF) is a major risk factor for acute ischemic stroke and transient 
ischemic attack (TIA). However, this arrhythmia remains underdiagnosed, as it is often asymptom-
atic or intermittent. It may be detected by routine ECG, 24 hour ambulatory ECG (Holter) or by a 
7-day ambulatory ECG recording.  We set out to quantify the frequency of AF in patients presenting 
with acute ischaemic stroke/TIA using these latter two techniques. 
Methods - We recruited 131 patients over two years: standard ECG found 9 (6.9%) to be in AF. Of 
the remaining 122, 61 had 24 hour ECG monitoring, whilst 61 had 7-day ambulatory ECG monitor-
ing. Exclusion criteria included previously detected AF, primary intracerebral haemorrhage, severe 
symptomatic carotid artery disease or with large vessel dissection. 
Results - AF was detected in 2 patients (3.3%) undergoing 24-hour ECG, and in 5 patients (8.2%) 
who had 7-day ECG recordings (chi-squared p=0.243).  Overall there were 16 (12.2%) cases of AF. 
Standard detection (routine ECG plus 24hour tape) of AF found 11 cases (68.75% [95%CI 46.75-
90.7%]), whilst 7-day monitoring found an additional 5 cases (31.25% [95% CI 9.2% - 53.2%]). 
Mean number of days the patients keeping the recorder was 5.6 (standard deviation 0.8). Three of 5 
AF cases (60%) were detected on day 4 of the 7 day tape.  
Conclusions - In this study of 131 patients with acute ischemic stroke or TIA, 7 day ambulatory 
ECG monitoring identified significantly more AF patients (n=5, 3.8%, 95% CI 0.5%-7.1%, p<0.05), 
who otherwise would have been remained undetected with standard ECG and with 24 Hour tape. 7 
day ambulatory ECG should, therefore, be performed in every patient with acute ischaemic stroke 
or TIA in whom a cardio-embolic mechanism is suspected.
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Percutaneous left atrial appendage closure for stroke patients with nonvalvular atrial fibrilla-
tion and contraindication for oral anticoagulation 
P. RENOU1, S. Nicot2, X. IRIART3,  S. Debruxelles4, M. Poli5,  F. Rouanet6, I. Sibon7,  J.B. THAM-
BO8

 
Department of Neurology and stroke center, Bordeaux University Hospital, Bordeaux, 
FRANCE1, Department of Neurology and stroke center, Bordeaux University Hospital, Bordeaux, 
FRANCE2, Department of Cardiology, Department of Pediatric Cardiology, Bordeaux University 
Hospital, Bordeaux, FRANCE3, Department of Neurology and stroke center, Bordeaux University 
Hospital, Bordeaux, FRANCE4, Department of Neurology and stroke center, Bordeaux University 
Hospital, Bordeaux, FRANCE5, Department of Neurology and stroke center, Bordeaux University 
Hospital, Bordeaux, FRANCE6, Department of Neurology and stroke center, Bordeaux University 
Hospital, Bordeaux, FRANCE7, Department of Cardiology, Department of Pediatric Cardiology, 
Bordeaux University Hospital, Bordeaux, FRANCE8

BACKGROUND: 
The PROTECT AF trial previously demonstrated that left atrial appendage closure (LAAC) was non 
inferior to warfarin in patients with nonvalvular atrial fibrillation (NVAF). However, this trial in-
cluded patients eligible for anticoagulation therapy who received warfarin for 6 weeks after device 
implantation. The purpose of the present study was to assess the safety and efficacy of LAAC for 
stroke patients with NVAF and contraindication for anticoagulation. 
METHODS: 
Consecutive patients with a previous ischemic or hemorrhagic stroke, NVAF and contraindication 
for anticoagulation underwent LAAC with the Amplatzer Cardiac Plug device between July 2010 
and July 2013 in a French university hospital. Follow-up included clinical evaluation at 3 and 12 
months, and a cardiac computed tomography (CT) at 3 months. Single-antiplatelet therapy was 
prescribed after the procedure for a minimum of 3 months and stopped if the control cardiac CT 
demonstrated complete LAA exclusion.  
RESULTS: 
26 patients (age 73 ± 8 years) were included. The mean CHA2DS2-VASc and HAS-BLED scores 
were 4 ± 1.5 and 4 ± 0.8, respectively. The main contraindications for anticoagulation were: intrace-
rebral hemorrhage while receiving anticoagulation (62%), ischemic stroke with large hemorrhagic 
transformation (15%) and probable cerebral amyloid angiopathy (8%). The procedure was success-
ful in 100%. Procedure-related complications were serious pericardial effusion (3.8%) and femoral 
bleeding (7.7%). During a mean follow-up of 8.6 (3-16) months, ischemic stroke occurred in 2 pa-
tients (7.7%), after antiplatelet therapy was stopped for one of them. One patient died of an intracra-
nial hemorrhage.  
CONCLUSION:  
LAAC followed by a single antiplatelet therapy could be a reasonable alternative for stroke patients 
with NVAF and contraindication for anticoagulation. Lifelong rather than short-term single anti-
platelet therapy should be prescribed after the procedure for patients at high cardio-vascular risk.
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ANTICOAGULATION VERSUS ANTIPLATELET THERAPY IN PATIENTS WITH CRYP-
TOGENIC STROKE AND PATENT FORAMEN OVALE: AN ADJUSTED INDIVIDUAL 
PATIENT DATA AND RoPE SCORE-STRATIFIED META-ANALYSIS 
D.M. Kent1, I.J. Dahabreh2, R. Ruthazer3,  A.J. Furlan4, C. Weimar5,  J. Serena6, B. Meier7,  H.P. 
Mattle8, E. Di Angelantonio9, M. Paciaroni10, H. Schuchlenz11, S. Homma12, C. Jaigobin13, J.S. 
Lutz14, D.E. Thaler15 
 
Tufts Medical Center/Tufts University School of Medicine, Boston, USA1, Brown Alpert Medi-
cal School/Brown University, Providence, USA2, Tufts Medical Center/Tufts University School of 
Medicine, Boston, USA3, University Hospitals Case Medical Center, Cleveland, USA4, University 
of Duisburg-Essen, Essen, GERMANY5, Hospital Universitari Doctor Josep Trueta Institut d’Inves-
tigació Biomèdica de Girona, Girona, SPAIN6, Swiss Cardiovascular Center Bern University Hos-
pital, Bern, SWITZERLAND7, Inselspital, University of Bern, Bern, SWITZERLAND8, Cambridge 
University, Cambridge, UNITED KINGDOM9,University of Perugia, Santa Maria della Misericor-
dia Hospital, Perugia, ITALY10, Graz-West Hospital, Graz, AUSTRIA11, Columbia University, NY, 
USA12, University of Toronto, Toronto, CANADA13, Tufts Medical Center, Boston, USA14, Tufts 
Medical Center/Tufts University School of Medicine, Boston, USA15 

Background: Optimal antithrombotic treatment in patients with cryptogenic stroke (CS) and pat-
ent foramen ovale (PFO) is unknown. A prior meta-analysis (MA) suggesting substantial benefit 
for anticoagulation (AC) compared to antiplatelet therapy (APT) was limited by sparse data and no 
confounding control in the component observational studies. To address these limitations, we per-
formed a MA using individual patient data both from component studies within the published MA, 
and from the Risk of Paradoxical Embolism (RoPE) Study. We also hypothesized that AC may be 
especially effective  in patients with strokes secondary to paradoxical embolism, and therefore strat-
ified our analysis using the RoPE score, which  discriminates between those likely or unlikely to 
have had a PFO-related index event. 
Methods: 12 component databases of medically-treated patients with CS and PFO were individually 
analyzed with Cox models, to estimate the harzard ratio (HR) of AC vs APT, using study-specific 
propensity scores applied via inverse probability weighting. We synthesized the study-level adjusted 
HRs in a Bayesian hierarchical random effects MA model. We examined and compared effects in 
high RoPE score (>6) vs low RoPE Score (<6) patients.     
Results: 2385 (AC=804; APT=1581) patients with 227 composite endpoints (stroke/TIA/death) 
were included in this analysis. The results are shown in Figure 1. Similar results were seen for the 
outcome of stroke alone (adjusted HR = 0.80, 95% CrI 0.46, 1.39). Similarly, we did not detect a 
treatment effect in any RoPE score stratum, for either the composite outcome or for stroke alone 
(Table 1). Outcome rates were very low among the high RoPE Score group, resulting in imprecise 
effect estimates. 
Conclusions: Contrary to prior study-level MA, our adjusted individual patient MA did not detect 
any comparative advantage of AC versus APT. Patients with high RoPE scores have low outcome 
rates on either form of antithrombotic therapy.
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Paroxysmal atrial fibrillation in young cryptogenic ischemic stroke: A myth or realty? D. 
Sanak1, M. Kral2, A. Bartkova3,  M. Hutyra4, M. Fedorco5,  R. Herzig6, T. Skala7,  T. Dornak8, D. 
Skoloudik9, D. Vindis10, M. Taborsky11, P. Kanovsky12 
 
Department of Neurology, Palacký University Medical School and Hospital, Olomouc, 
CZECH REPUBLIC1, Department of Neurology, Palacký University Medical School and Hospi-
tal, Olomouc, CZECH REPUBLIC2, Department of Neurology, Palacký University Medical School 
and Hospital, Olomouc, CZECH REPUBLIC3, Department of Cardiology, Palacký University 
Medical School and Hospital, Olomouc, CZECH REPUBLIC4, Department of Cardiology, Palacký 
University Medical School and Hospital, Olomouc, CZECH REPUBLIC5, Department of Neurolo-
gy, Palacký University Medical School and Hospital, Olomouc, CZECH REPUBLIC6, Department 
of Cardiology, Palacký University Medical School and Hospital, Olomouc, CZECH REPUBLIC7, 
Department of Neurology, Palacký University Medical School and Hospital, Olomouc, CZECH RE-
PUBLIC8, Department of Neurology, Palacký University Medical School and Hospital, Olomouc, 
CZECH REPUBLIC9,Department of Cardiology, Palacký University Medical School and Hospital, 
Olomouc, CZECH REPUBLIC10, Department of Cardiology, Palacký University Medical School 
and Hospital, Olomouc, CZECH REPUBLIC11, Department of Neurology, Palacký University Med-
ical School and Hospital, Olomouc, CZECH REPUBLIC12 

Background: The cause of ischemic stroke remains often unclear (cryptogenic), especially in young-
er patients. Cardiac abnormities, mainly atrial fibrillation, represent very frequent known cause, 
thus undetected paroxysmal AF (PAF) is considered the possible cause in some patients with cryp-
togenic ischemic stroke (CIS). Aim was assess rates of PAF detected using electrocardiography 
(ECG) Holter monitoring in young CIS patients. Methods: The study set consisted of patients aged 
up to 50 years with an acute IS enrolled in the prospective HISTORY (Heart and Ischemic STrOke 
Relationship studY) study registered on ClinicalTrials.gov (NCT01541163). In all patients, the 
brain ischemia was confirmed on CT/MRI. CIS was defined according to the TOAST criteria with-
out presence of any known stroke risk factors and conditions and without any ultrasonographic or 
angiographic signs of atherosclerosis, vasculitis and dissection. Admission ECG, cardiac markers 
including high sensitive Troponin T (hs TnT), markers of thrombophilia, CT/MR angiography and 
ultrasound of cervical and cerebral arteries, transesophageal echocardiography (TEE) and 24-hour 
ECG-Holter were performed in all patients. In case of negative 24-h Holter, following 3-week mon-
itoring was done. Results:  Out of 75 enrolled patients up to 50 years, 66 (88 %) were identified as 
CIS (39 males, mean age 39 ± 9.5 years). All CIS patients had a normal admission ECG. Mean time 
from stroke onset to 24h Holter ECG was 5.1 ± 2.7 days and to 3-week Holter ECG 42.1 ± 12.8 
days. PAF was detected in 5 patients; during 24h Holter ECG in three and during 3-week Holter 
ECG in two of them. Patent foramen ovale with significant bi-direct flow on TEE was detected in 
all PAF patients and elevated hs TnT in 3 of them. Conclusion: PAF was detected in 7.6 % of young 
CIS patients during 24-h and 3-week ECG-Holter monitoring. Acknowledgment: Supported by the 
IGA MH CR grants NT11046-6/2010, NT14288-3/2013 and by RVO FNOL 00098892.
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Survival and outcome of men and women with atrial fibrillation five years after stroke 
J. Eek1, C. Kremer2, A.C. Joensson3

 
Faculty of Medicine, Lund University, Malmö, SWEDEN1, Skåne University Hospital, Depart-
ment of Neurology, Malmö, SWEDEN2, Department of Health Sciences, Lund University, Lund, 
SWEDEN3

Background 
Atrial fibrillation (AF) is a well-known risk factor for ischemic stroke. However, studies of risk 
factors, survival and outcome after ischemic stroke for patients with AF with regard to gender are 
scarce, especially long-term studies. Our aim was therefore to examine differences in stroke severi-
ty, mortality, functional outcome, risk factors, and secondary prevention in men and women one and 
five years after stroke.  
Method 
All patients diagnosed with ischemic stroke and AF at Skåne University Hospital, Malmö, Sweden 
during one year between 2008 – 2009 were prospectively followed-up at the outpatient clinic one 
and five years after stroke regarding mortality, outcome and risk factors. Medical records were an-
alysed regarding risk factors at baseline, stroke severity and medication. Functional outcome was 
determined according to Barthel Index and modified Rankin Scale. All parameters were compared 
regarding gender. 
Results 
A total of 155 patients (94 women/61 men) with stroke and AF were included at baseline. Women 
were older, and men more often had diabetes and were smokers. Stroke severity was comparable. 
The follow-up after one and five years included 78 (45 women/33 men) and 33 survivors (20 wom-
en/13 men) respectively. There were no significant differences in functional status and mortality 
among men/women with 40%/44% deceased after one year and 73%/76% after five years. Women 
were less frequently treated with Warfarin before stroke, but not at discharge from hospital or at fol-
low-up, and there were no gender differences in general stroke prophylaxis. 
Conclusion 
In our cohort no significant differences in long-term survival and functional outcome of women 
compared to men with stroke due to AF were found. A stringent evaluation of women with AF re-
garding their risk profiles and Warfarin treatment before stroke is recommended. This will allow a 
larger proportion of women to be protected against ischemic stroke due to AF.

 

Table 1: Bivariate meta-analysis (RoPE Score subgroups)

Outcome Weight Sche-
me

N studies (n 
patients / n 
events) 

with results 

for low score

HR (95% CrI) 

low score

N studies (n 
patients / n 
events) 

with results 
for high score

HR (95% CrI) 

high score

Recurrent stro-
ke, TIA, death

SIPW

12 (115 / 842)

0.71 (0.35 to 
1.28)

8 (33 / 604)

0.96 (0.34 to 
2.57)

Unadjusted 0.74 (0.50 to 
1.11)

1.17 (0.52 to 
2.64)

Recurrent stroke SIPW

11 (51 / 726)

0.95 (0.39 to 
2.03)

3 (11 / 406)

1.09 (0.22 to 
5.38)

Unadjusted 0.83 (0.45 to 
1.53)

1.52 (0.36 to 
6.64)

CrI = credibility interval; HR = hazard ratio; SIPW = stabilized inverse probability weights. 
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BAROREFLEX AND CEREBRAL AUTOREGULATION ARE INVERSELY CORRELAT-
ED 
N. NASR1, M. CZOSNYKA2, A. PAVY-LE TRAON3,  M.A. CUSTAUD4, L. XIUYUN5,  G.V. 
VARSOS6, V. LARRUE7

 
BrainPhysics Lab. Department of Neurosciences, Addenbrooke’s Hospital, University of Cam-
bridge, Cambridge, UNITED KINGDOM1, BrainPhysics Lab. Department of Neurosciences, Ad-
denbrooke’s Hospital, University of Cambridge, Cambridge, UNITED KINGDOM2, Department of 
Neurology. Clinical Investigation Center. Toulouse University Hospital, Angers, FRANCE3, Depart-
ment of Physiology, Angers University Hospital. University of Anger, Toulouse, UNITED KING-
DOM4, BrainPhysics Lab. Department of Neurosciences, Addenbrooke’s Hospital, University of 
Cambridge, Cambridge, UNITED KINGDOM5, BrainPhysics Lab. Department of Neurosciences, 
Addenbrooke’s Hospital, University of Cambridge, Cambridge, UNITED KINGDOM6, Department 
of Neurology. Toulouse University Hospital, University of Toulouse, Toulouse, FRANCE7

Background 
The relative stability of cerebral blood flow despite fluctuations in blood pressure is maintained by 
baroreflex and cerebral autoregulation (CA). We assessed the relationship between baroreflex sensi-
tivity and CA in patients with atherosclerotic carotid stenosis or occlusion and in a group of healthy 
controls.  
Methods 
Patients referred to a neurosonology unit for assessment of atherosclerotic unilateral >50% carot-
id stenosis or occlusion were included in this study. Ten healthy volunteers served as controls. The 
baroreflex sensitivity (BRS) was measured with the sequence method. CA was quantified using 
transcranial Doppler and the Mx method. Mx is a correlation coefficient derived from spontaneous 
slow variations of mean ABP and mean cerebral blood flow velocities (CBFV). Increased Mx indi-
cates impaired CA. The cerebrovascular reactivity was measured using the acetazolamide challenge. 
Results 
A total of 45 patients comprising 36 men and 9 women with a median age of 68 years (range: 44 to 
84) were included. Thirty-four patients had carotid stenosis, and 11 patients had carotid occlusion. 
The carotid lesion was asymptomatic in 31 patients, and symptomatic in 14 patients. The median 
degree of carotid steno-occlusive disease was 90% (range: 60 to 100). 
Both CA (P=0.02) and BRS (P<0.001) were impaired in patients as compared with healthy volun-
teers. CA and BRS were inversely and strongly correlated to each other in patients and in controls 
(both P<0.001). CA was not correlated to cerebrovascular reactivity (P=0.26). Increasing BRS was 
the only variable associated with impaired CA in multivariate analysis (P=0.003).  
Conclusion 
Our findings showed inverse correlation between CA and BRS in healthy volunteers. This inverse 
correlation was maintained in patients with carotid stenosis or occlusion despite impairment of CA 
and BRS. A lower baroreflex function was associated with better autoregulation whereas better 
baroreflex was associated with worse autoregulation.
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LEFT ATRIA STRAIN FOR DETECTION OF ATRIAL FIBRILLATION IN UNDETER-
MINED ISCHEMIC STROKES 
J. PAGOLA1, T. GONZALEZ-ALUJAS2, L. SERO3,  A. FLORES4, M. MUCHADA5,  D. RODRI-
GUEZ-LUNA6, M. RUBIERA7,  E. SANJUAN8, P. MELER9, M. RIBO10, S. BONED11, J. ALVA-
REZ-SABIN12, A EVANGELISTA13, C.A. MOLINA14

STROKE UNIT. NEUROLOGY DEPARTMENT. VALL D´HEBRON HOSPITAL, BARCE-
LONA, SPAIN1, ECHOCARDIOGRAPHY LAB. CARDIOLOGY DEPARTMENT. VALL D´HE-
BRON HOSPITAL, BARCELONA, SPAIN2, STROKE UNIT. NEUROLOGY DEPARTMENT. 
VALL D´HEBRON HOSPITAL, BARCELONA, SPAIN3, STROKE UNIT. NEUROLOGY DE-
PARTMENT. VALL D´HEBRON HOSPITAL, BARCELONA, SPAIN4, STROKE UNIT. NEU-
ROLOGY DEPARTMENT. VALL D´HEBRON HOSPITAL, BARCELONA, SPAIN5, STROKE 
UNIT. NEUROLOGY DEPARTMENT. VALL D´HEBRON HOSPITAL, BARCELONA, SPAIN6, 
STROKE UNIT. NEUROLOGY DEPARTMENT. VALL D´HEBRON HOSPITAL, BARCELONA, 
SPAIN7, STROKE UNIT. NEUROLOGY DEPARTMENT. VALL D´HEBRON HOSPITAL, BAR-
CELONA, SPAIN8, STROKE UNIT. NEUROLOGY DEPARTMENT. VALL D´HEBRON HOS-
PITAL, BARCELONA, SPAIN9,STROKE UNIT. NEUROLOGY DEPARTMENT. VALL D´HE-
BRON HOSPITAL, BARCELONA, SPAIN10, STROKE UNIT. NEUROLOGY DEPARTMENT. 
VALL D´HEBRON HOSPITAL, BARCELONA, SPAIN11, STROKE UNIT. NEUROLOGY DE-
PARTMENT. VALL D´HEBRON HOSPITAL, BARCELONA, SPAIN12, ECHOCARDIOGRAPHY 
LAB. CARDIOLOGY DEPARTMENT. VALL D´HEBRON HOSPITAL, BARCELONA, SPAIN13, 
STROKE UNIT. NEUROLOGY DEPARTMENT. VALL D´HEBRON HOSPITAL, BARCELONA, 
SPAIN14 

Background 
Undetected paroxistic atrial fibrillation (PAF) is the main etiology of undetermined ischemic 
strokes. The left atria functionality assessed by echocardiograph Strain analysis is decreased in pa-
tients with PAF.  We describe the left atrial strain (LAS) profile in undetermined stroke patients in 
order to improve the detection of PAF. 
Methods 
Consecutive patients underwent specific echocardiography study to determine the LAS by speckle 
tracking analysis. All patients were monitored by implantable Reveal TX Holter during three years. 
Patients who were not detected PAF (NON PAF GROUP) were compared with previously known 
PAF patients (PAF GROUP). A LAS cut off point was defined to predict the detection of PAF and 
employed to classified an undetermined stroke group of patients (UND group) in patients with low 
LAS (<25.83%) and high LAS (>25.83%).  The rate of PAF detection, CHA2DS2VAS-c score and 
the rate of complex aortic atheroma (CAA) were also analyzed.  
Results 
PAF group (n=33) showed a percentage of LAS significantly lower than NO PAF group (n=13) 
(23% vs 34%) (p=0.05). A LAS cut off value of 25.83% predicted PAF with a sensitivity of 69% 
and specificity of 75%. According UND group (n=68), patients with low LAS had a higher detec-
tion rate of PAF (39.5%) Vs (13.3%) (p=0.01). LAS<25.83% predicted PAF regardless the age of 
the patient (OR 3.91; 95% CI (1.31-13.5)(p<0.02). CHA2DS2-VASc score and the rate of CAA 
showed a trend towards statistical difference between the groups.  
Conclusion 
Measurement of LAS in patients with undetermined stroke may be a useful tool to select those pa-
tients that could benefit from long-term cardiac monitoring in order to diagnose PAF. 
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Patent Foramen Ovale (PFO) in neurological outpatients: prevalence and associated factors in 
a multidisciplinary screening service. 
F. Corea1, F. Falcinelli2, M. Zampolini3,  D Antonini4, P. Chiocchi5,  O. Flamini6 
 
Stroke and Brain Injury Units, San Giovanni Battista Hospital, Foligno, ITALY1, Cardiology 
and Angiology Services  San Giovanni Battista Hospital, Foligno, ITALY2, Stroke and Brain Injury 
Units, San Giovanni Battista Hospital, Foligno, ITALY3, Cardiology and Angiology Services  San 
Giovanni Battista Hospital, Foligno, ITALY4, Cardiology and Angiology Services  San Giovanni 
Battista Hospital, Foligno, ITALY5, Cardiology and Angiology Services  San Giovanni Battista Hos-
pital, Foligno, ITALY6

BACKGROUND: Right-to-left shunting via a patent foramen ovale (PFO) and atrial septal aneu-
rysm (ASA) has a recognized association with embolic events in younger patients. The aims of this 
observational single center study were to evaluate the prevalence of PFO in our population over the 
main  subgroups of patients referred to service: i) ischemic strokes; ii) TIAs, iii) chronic headache 
outpatients. The second objective was to describe factors associated with abnormal brain imaging 
findings.  
METHODS: A retrospective review was undertaken on 230 consecutive patients, referred to the 
multisciplinary team (Neurologist, Cardiologist, Ultrasonographer, Nurse) in a 2-year period. The 
mean age was 47,1 (range 16-74), female gender 56%. All subjects underwent to a single-session 
study with trans-thoracic echocardiography with agitated saline contrast injection and trans-cranial 
eco-doppler monitoring. Both at rest and after provocative Valsalva maneuver. 
RESULTS: In the study population 54 (23.4%) subjects suffered of an ischemic stroke, 84 (36.5%) 
of a TIA and 92 (40%) of recurrent headaches. In the headache subgroup 46 (50%) had PFO and 42 
(45.6%) had an ASA. In the TIA group the prevalence of PFO was 57 (67.8%) and ASA 31 (36.9%). 
In the ischemic stroke group a PFO was diagnosed in 33 cases (61.1%) and ASA in 32 (59.2%). 
Clear signs of brain infarction at MRI was more often associated with male gender, recent stroke di-
agnosis, “curtain” effect to the bubble test at the trans cranial and ASA (p<0,05). 
CONCLUSIONS: Our data support the linear association between PFO and ASA in groups (isch-
emic stroke>TIA>chronic headache). The first 2 years of our multidisciplinary service allowed a 
standardized screening of patients with PFO-related syndromes.

 
Legend of Figure

Individual values of Mx (correlation coefficient between spontaneous ABP and CBFV variations) 
and BRS (ms/mmHg) assessing respectively cerebral autoregulation and efficiency of the arterial 
baroreflex in healthy volunteers (blue dots; n=10) and in patients with carotid atherosclerosis (CA, 
green dots; n=45).  

Higher Mx values indicate worse autoregulation. Higher BRS indicate better baroreflex.Mx cor-
related with BRS in healthy volunteers and in patients with carotid atherosclerosis  (respectively, 
Rho=0.939; P<0.001; Rho=0.588; P<0.001; Spearman’s rank correlation) indicating that worse au-
toregulation correlates with better BRS and vice versa.
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Factors associated with any embolism in patients with IE

Univariate analysis Multivariate analysis
OR (95% CI) P OR (95% CI) P

Age ≥ 65 years 0.560 (0.23.-1.365) 0.202 0.657 (0.260-1.665) 0.376

Male gender 1.409 (0.688-2.887) 0.348
Hypertension 1.024 (0.429-2.443) 0.957
Diabetes mellitus 0.730 (0.305-1.747) 0.480
Atrial fibrillation 0.719 (0.341-1.515) 0.385   
History of CHF 0.620 (0.291-1.322) 0.216   
Comorbidity index 

> 2

0.973 (0.435-2.180) 0.948

Prosthetic valves 0.472 (0.236-0.941) 0.033   
Mitral valve IE 1.623 (0.730-3.607) 0.235 1.397 (0.612-3.187) 0.427
Aortic valve IE 0.765 (0.394-1.483) 0.427
Vegetation > 1cm 3.066 (1.542-6.093) 0.001
Mobile vegetation 5.584 (2.671-11.677) < 0.001
Staphylococcus au-

reus

2.833 (1.080-7.436) 0.034 2.947 (1.090-7.965) 0.033

Warfarin at admis-

sion

0.493 (0.237-1.025) 0.058 0.488 (0.228-1.047) 0.065

CHF, congestive heart failure; IE, infective endocarditis
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Usefulness of Anticoagulant therapy in prevention of embolic complications in patients with 
acute infective endocarditis 
S.J. Lee1, T.I. Chung2, D.S. Shim3,  S.S. Oh4, D.S. Lim5,  S.K. Hong6, R.K. Choi7,  J.S. Park8 
 
Department of Neurology, Sejong General Hospital, Bucheon, SOUTH KOREA1, Department 
of Neurology, Gangneung Dong-In Hospital, Gangneung, SOUTH KOREA2, Bucheon St. Mary’s 
Hospital, The Catholic University of Korea, Bucheon, SOUTH KOREA3, Department of Thoracic 
and Cardiovascular Surgery, Sejong General Hospital, Bucheon, SOUTH KOREA4, Department 
of Cardiology, Sejong General Hospital, Bucheon, SOUTH KOREA5, Department of Cardiology, 
Sejong General Hospital, Bucheon, SOUTH KOREA6, Department of Cardiology, Sejong General 
Hospital, Bucheon, SOUTH KOREA7, Department of Cardiology, Sejong General Hospital, Bu-
cheon, SOUTH KOREA8

Background: The use of anticoagulant therapy (ACT) in patients with acute infective endocarditis 
(IE) remains a controversial issue. Our study attempts to estimate the usefulness of ACT in preven-
tion of embolism in IE patients. Methods: We retrospectively analyzed 150 patients with left-sided 
IE. Embolisms including cerebrovascular events (CVE) and the use of ACT were checked at ad-
mission and during the hospitalization. Results: The mean age of our patients (101 males and 49 
females) was 48.8 years (range 6-85 years). An embolic event occurred in 57 patients (38.0%). 43 
patients (28.7%) had an embolism before antibiotics were initiated, and 21 patients (14.0%) had 
one during antibiotic therapy; embolic events recurred in 7 patient despite antibiotic therapy. The 
patients already on warfarin at admission had a significantly higher frequency of atrial fibrillation, 
history of CHF and prosthetic valve, and showed a statistical trend toward a lower frequency of em-
bolism during the entire disease period (P = 0.056). In contrast, the warfarin-naïve patients were sig-
nificantly more likely to have large (> 1 cm), mobile vegetation and IE-related valve regurgitation. 
There was no difference in the incidence of CVE and in-hospital mortality between two groups. In 
addition, there was no significant difference in the incidence of post-admission embolism and mor-
tality between the patients with and without in-hospital ACT. On multivariate logistic regression 
analysis, ACT at admission significantly did not reduce the risk of embolism in patients with IE (P 
= 0.065; Odds ratio 0.488; 95% confidence interval 0.228-1.047). Conclusion: The role of ACT in 
prevention of embolism was limited in IE patients undergoing antibiotic therapy, although it seems 
to reduce an embolic potential of septic vegetation before the treatment. Therefore, once antibiotic 
therapy is initiated, usefulness of ACT should be weighed against its potential risk of hemorrhagic 
complication.



230

23. European Stroke Conference

E-Poster Session Red

 
Figure 1 

Row 1: Hematoxylin and eosin staining showing disseminated focal areas of myocardial 
damage at different stages accompanied with widespread microvascular thrombosis in 
the brain, heart and lung. Occluding thrombus in a small cerebral artery (arrow). Around it, 
there is a massive hemorrhagic infarction. Scale bar = 200 µm. Thrombus in a coronary artery 
(arrowheads). Around the artery, there are areas with acute infarction and granulocyte 
infiltration (arrows). Scale bar = 200 µm. Thrombus in a small pulmonary artery. Around the 
artery, cancer metastases are seen (arrows). Scale bar = 500 µm. Row B: 
Immunohistochemistry for citrullinated histone H3 (Cit H3) showing thrombi in the 
brain and heart staining positive for Cit H3. Thrombus in a small cerebral artery. Some 
immunoreactivity to Cit H3 is seen. Scale bar 100 µm. Thrombus in a coronary artery, 
staining positive for Cit H3. Inside the thrombus are also a number of granulocytes with blue 
stained nuclei. Scale bar 30 µm. Thrombus in a small pulmonary artery. There is a weaker 
staining of Cit H3 in the fibrin, but in some cellular matter the staining is strongly positive. 
Scale bar 100 µm. 
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Cancer associated generalized thrombosis contributing to elevated levels of plasma troponinin 
patients with acute ischemic stroke 
C. Thalin1, A. Lundström2, B. Blomgren3,  F. Mobarrez4, A.C. Laska5,  M. von Arbin6, H. Wallén7,  
S. Aspberg8

 
Department of Clinical Sciences, Danderyd Hospital, Division of Internal Medicine, Karo-
linska Institutet, Stockholm, SWEDEN1, Department of Clinical Sciences, Danderyd Hospital, 
Division of Internal Medicine, Karolinska Institutet, Stockholm, SWEDEN2, Department of Clinical 
Scineces, Danderyd Hospital, Department of Oncology-Pathology, Karolinska Institutet, Stockholm, 
SWEDEN3, Department of Clinical Scineces, Danderyd Hospital, Division of Cardiovascular Med-
icine, Karolinska Institutet, Stockholm, SWEDEN4, Department of Clinical Sciences, Danderyd 
Hospital, Division of Internal Medicine, Karolinska Institutet, Stockholm, SWEDEN5, Depart-
ment of Clinical Sciences, Danderyd Hospital, Division of Internal Medicine, Karolinska Institutet, 
Stockholm, SWEDEN6, Department of Clinical Scineces, Danderyd Hospital, Division of Cardio-
vascular Medicine, Karolinska Institutet, Stockholm, SWEDEN7, Department of Clinical Scineces, 
Danderyd Hospital, Division of Cardiovascular Medicine, Karolinska Institutet, Stockholm, SWE-
DEN8

Background; Troponin elevation in acute ischemic stroke (AIS) is common and has repeatedly been 
associated with an increased risk of mortality. The underlying pathophysiology is however not fully 
clarified, although a number of possible explanations have been suggested, such as atrial fibrillation, 
coexisting acute coronary artery disease or a neurogenic cardiac damage due to sympathoadrenal 
activation.  
Methods; In our ongoing study (The Impact of Stroke on Heart Function) we compare patients with 
AIS and elevated levels of troponin to patients with AIS without concomitant signs of myocardial 
injury. The comparison is based on diagnostic methods ranging from clinical assessment, radiology, 
laboratory methods including flow cytometry to histopathological investigation to seek underlying 
mechanisms behind unexplainable high levels of plasma troponin. 
Results; We report two interesting and challenging cases presenting with AIS and markedly ele-
vated levels of plasma troponin T. The patients developed multiple cerebral infarctions and died 
within days of admission. Autopsy with histopathology showed advanced adenocarcinomas with 
disseminated cerebral and myocardial microthromboses (Fig 1), and the patients were post mortem 
diagnosed with severe forms of Trousseau’s syndrome, i.e. malignancy associated with thromboem-
bolism. Further analyses revealed, to the best of our knowledge for the first time in stroke patients, 
citrullinated histone H3, markers of the recently described cancer associated procoagulant DNA-
based neutrophil extracellular traps (NETs) in thrombi (Fig 1).  
Conclusion; Our results identify extracellular histones released through NET formation as a con-
tributing cause of cancer associated thrombosis resulting in concomitant cerebral and myocardial 
microthrombosis, presenting with AIS and troponin elevation. We believe that unexplainable high 
levels of troponin in AIS deserve special attention in terms of possible occult malignancy.
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Cardiac work-up of stroke patients with raised troponin 
V.C Goodoory1, K Amin2, M.N Goorah3, A.K Singh4

 
East Lancashire Hospitals NHS Trust, Blackburn, UNITED KINGDOM1, East Lancashire Hos-
pitals NHS Trust, Blackburn, UNITED KINGDOM2, East Lancashire Hospitals NHS Trust, Black-
burn, UNITED KINGDOM3, East Lancashire Hospitals NHS Trust, Blackburn, UNITED KING-
DOM4

Introduction 
Serum troponin is often elevated in patients with stroke and high troponin levels correlates with 
poor prognosis. The American Stroke Association recommends serum troponin levels checked in all 
stroke patients. However, the Royal College of Physicians guidance does not include troponin as a 
routine investigation. We aim to explore the workup and outcome of 40 diagnosed stroke patients 
with raised troponin in a District General Hospital in the United Kingdom (UK).  
Methods 
Over the last 10 months, all stroke patients with elevated serum troponin I levels were identified. 
We looked through the notes to collect the data on a specifically designed document. The results 
were analysed using Microsoft Excel.  
Results 
687 patients were admitted: 196 had serum troponin I levels measured. 40 patients (20%) had el-
evated troponin I. 33 patients (83%) had acute infarcts and 7 patients (17%) had haemorrhagic 
stroke.   
19 patients (47%) were asked about chest pain out of which only 2 patients (5%) experienced chest 
pain. 39 patients (97.5%) had an electrocardiogram (ECG) performed: 14 patients (35%) had atrial 
fibrillation and 9 patients (23%) had signs ischaemic ECG changes. 

9 patients (23%) had a cardiology review out of which only 4 patients (10%) were diagnosed with 
Acute Coronary Syndrome.  
19 patients (48%) died in hospital; 9 transferred to a rehabilitation centre; 2 admitted to residential 
home; 10 discharged home. 
Conclusion 
Our data shows that some stroke patients with elevated serum troponin levels have a concurrent 
diagnosis of ACS. Almost half of the patients with raised troponin died in hospital. This draws par-
allels with other studies showing a poor prognosis in this group of patients. However, not all stroke 
patients are being investigated from a cardiovascular perspective in our hospital. Further studies are 
required to find out whether serum troponin should be a routine test in all stroke patients in the UK.
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Cardiac Troponin I in Traumatic Brain Injury: Prognostic Implications 
K. M. Taema1, E. Hamdi2, M. A. Shehata3,  W. Radwan4

 
Faculty of Medicine, Cairo University, Cairo, EGYPT1, Faculty of Medicine, Cairo University, 
Cairo, EGYPT2, Faculty of Medicine, Cairo University, Cairo, EGYPT3, Faculty of Medicine, Cairo 
University, Cairo, EGYPT4

Traumatic brain injury (TBI) poses a major public-health problem. Many research works aimed to 
identify early predictors of mortality and functional outcome. The cardiac troponin I (cTnI) eleva-
tion has been observed to be associated with an increased risk of mortality in acute non TBI. This 
study was intended to evaluate the prognostic implication of the cTnI in TBI. Thirty two patients 
were enrolled in our prospective study, admitted to intensive care units in Cairo university hospitals 
with TBI. We excluded patients with associated co-morbidities that cause elevation of cTnI from 
our study. Our patients were stratified according to the severity of the injury using the APACHE 
II score and Glasgow coma scale (GCS). Three weeks later, outcome was assessed using Glasgow 
outcome scale (GOS). The cTnI was measured three days after admission. Our population had 
mean age of 38.0±10.2 years with 27 males. 87.5% of hemodynamically unstable patients had poor 
prognosis following TBI compared to only 12.5% who had good prognosis (P:0.004). There were 
Lower GCS (10 Vs 6; P:0.002) and higher APACHE II score (16.8 Vs 9; P:0.001) in patients with 
poor prognosis. Patients with poor prognosis exhibited higher cTnI level compared to patients with 
good prognosis (2.85 μg/L Vs 0.23 μg/L; P:0.001). We found serum level of 0.22 µg/L to be 71.4% 
sensitive and 89% specific in predicting poor prognosis. We concluded that the elevated cTnI level 
together with lower GCS, higher APACHE II scores, and the hemodynamic instability, are good pre-
dictors for poor outcome after TBI.
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PATTERNS OF CAROTID ATHEROMATOSIS IN STROKE PATIENTS: CORRELATION 
WITH CORONARY ARTERIAL DISEASE AND EMBOLIC CARDIOPATHY 
F.J. Díaz de Terán1, E.M. Baez2, P. Martínez-Sanchez3,  B. Fuentes4, I. Illán5,  Y. Llamas6, G. Ruiz 
Ares7,  B. Sanz8, E. Díez-Tejedor9

 
Neurology Service and Stroke Center. University Hospital La Paz. Autonomous University 
of Madrid.  IdiPaz Research Institute, Madrid, SPAIN1, Neurology Service and Stroke Center. 
University Hospital La Paz. Autonomous University of Madrid.  IdiPaz Research Institute, Madrid, 
SPAIN2, Neurology Service and Stroke Center. University Hospital La Paz. Autonomous Univer-
sity of Madrid.  IdiPaz Research Institute, Madrid, SPAIN3, Neurology Service and Stroke Center. 
University Hospital La Paz. Autonomous University of Madrid.  IdiPaz Research Institute, Madrid, 
SPAIN4, Neurology Service and Stroke Center. University Hospital La Paz. Autonomous Univer-
sity of Madrid.  IdiPaz Research Institute, Madrid, SPAIN5, Neurology Service and Stroke Center. 
University Hospital La Paz. Autonomous University of Madrid.  IdiPaz Research Institute, Madrid, 
SPAIN6, Neurology Service and Stroke Center. University Hospital La Paz. Autonomous Univer-
sity of Madrid.  IdiPaz Research Institute, Madrid, SPAIN7, Neurology Service and Stroke Center. 
University Hospital La Paz. Autonomous University of Madrid.  IdiPaz Research Institute, Madrid, 
SPAIN8, Neurology Service and Stroke Center. University Hospital La Paz. Autonomous University 
of Madrid.  IdiPaz Research Institute, Madrid, SPAIN9

Objectives: To analyze the relationship between patterns of carotid atherosclerosis (atheromatous 
plaques and intima-media thickness IMT) and heart disease (ischemic/embolic) in ischemic stroke 
(IS) patients. 
Methods: Observational study of patients with IS treated in a Stroke Centre for 2 years (2011-2012). 
Carotid duplex, echocardiogram and daily ECG/ECG monitoring were performed in all patients. 
They were classified into 4 groups according to the results of the carotid duplex: no plaques and 
normal IMT (P-IMT-); no plaques and high IMT (> 1 cm) (P-T +); plaques without high IMT (P 
+ IMT-) and plaques plus high IMT (P + IMT+). The presence of heart disease at admission was 
recorded as three categories: embolic cardiopathy without coronary artery disease (EC), coronary 
artery disease without embolic cardiopathy (CAD) and embolic cardiopathy plus coronary artery 
disease (EC+CAD). 
Results: 571 patients included, 59.5% male, mean age 71 years. 34.9% had P-IMT-, 4.2% P-IMT +, 
43.1% P + IMT- and 17.9%, P + IMT+. No heart disease was found in 56.8%, EC without CAD in 
26.6%, CAD without EC in 8.1% and CE+CAD in 8.5%. Multivariate analysis showed that groups 
with carotid plaques, P+T- and P + T +, were associated with the presence of CAD without EC (OR 
2.799, CI 1.144 to 6.846 and OR 4.045, 95% CI 1.457 to 11.233, respectively) and with lower risk 
of CE without CI (OR 0.511, 95% CI 0.318 to 0.819 and OR 0.344, CI 0.184 to .641, respectively), 
adjusted for confounders. 
Conclusion: In patients with IS, the presence of carotid plaques by ultrasound is a factor associated 
with the presence of CAD disease but not with EC
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Preoperative Examination and Prevalence of Coronary Artery Disease in Carotid Endarterec-
tomy Patients 
Y. Miyamoto1, H. Wada2, Y. Sekihara3,  N. Ishii4, M. Sato5,  S. Ota6, K. Yasuda7,  M. Kuriyama8 
 
Brain Attack Center Ota Memorial Hospital, Fukuyama, JAPAN1, Brain Attack Center Ota Me-
morial Hospital, Fukuyama, JAPAN2, Brain Attack Center Ota Memorial Hospital, Fukuyama, JA-
PAN3, Ota Memorial Hospital, , 4, Brain Attack Center Ota Memorial Hospital, Fukuyama, JAPAN5, 
Brain Attack Center Ota Memorial Hospital, Fukuyama, JAPAN6, Brain Attack Center Ota Memori-
al Hospital, Fukuyama, JAPAN7, Brain Attack Center Ota Memorial Hospital, Fukuyama, JAPAN8

Background 
Recently, we have experienced an increased number of cerebral infarction patients because of carot-
id arterial stenosis, and it could be considered to perform carotid endarterectomy (CEA) for asymp-
tomatic patients in combination with medical treatments, including antiplatelet therapy. It was well 
known that there was strong correlation between coronary and extracranial carotid arteriosclerosis, 
and previous studies showed that the postoperative complication of cardiac infarction ranged from 0 
to 4% of in CEA patients. The purpose of this study is to evaluate a potential risk of coronary artery 
disease for CEA patients. 
Methods 
Consecutive 136 cases of CEA surgery recipients in a period from January 2011 to December 2012 
in our institute entered in this study. We performed cardiac scintigraphy with drug loading or coro-
nary artery CT angiography (CCTA) for patients, who were supposed to have coronary artery dis-
ease based on medical interview and general preoperative examination. For ischemic group, coro-
nary angiography was performed both before and after CEA operation. 
Results 
Among 136 cases, 33 patients had past history of ischemic heart diseases based on anamneses.  Out 
of 92 cases who received scintigraphy or CCTA, coronary angiography was executed for 55 cases 
eventually. Thirty cases showed significant (>75%) stenosis, and considering past history, totally 53 
cases (39%) suffered from coronary artery disease. By virtue of pre-operative examination, addi-
tional 21 cases (15%) were newly diagnosed as coronary artery disease. 
Conclusion 
Since 15% of induction was achieved in the preoperative detection of coronary artery diseases, CEA 
cases potentially had higher frequency of coronary artery diseases, even though without significant 
symptoms. It might be beneficial to perform detailed examination to reveal uncovered IHDs.



233E-Poster Session Red

E-Poster Session Red  Nice, France  2014
R0226  Heart and brain 

Risk of recurrent cardiovascular events in young patients with patent foramen ovale and atri-
al septal aneurysm under anticoagulation therapy 
L. CALVIERE1, A. VIGUIER2, P. MASSABUAU3,  L. CUINAT4, N. NASR5,  V. LARRUE6 
 
Neurovascular Department; University Hospital Toulouse, Toulouse, FRANCE1, Neurovascular 
Department; University Hospital Toulouse, Toulouse, FRANCE2, Cardiology Department; Univer-
sity Hospital Toulouse, Toulouse, FRANCE3, Neurovascular Department; University Hospital Tou-
louse, Toulouse, FRANCE4, Neurovascular Department; University Hospital Toulouse, Toulouse, 
FRANCE5, Neurovascular Department; University Hospital Toulouse, Toulouse, FRANCE6

Background.Patent foramen ovale combined with atrial septal aneurysm (PFO+ASA) is considered 
as a possible source of embolism in young patients with otherwise unexplained ischemic stroke. 
There is no consensus on the optimal treatment for secondary prevention in these patients. A pro-
spective observational study showed a high rate of recurrent stroke in 51 young adults with PFO+A-
SA under aspirin therapy. Three recent randomized controlled studies failed to demonstrate the 
superiority of percutaneous PFO closure over medical therapy. Whether anticoagulation is superior 
to aspirin is at present unknown. We report our findings in an observational study of consecutive 
patients under anticoagulation therapy.Methods. Retrospective analysis of consecutive patients aged 
18-55 years with first-ever ischemic stroke, no definite cause of stroke, and PFO+ASA. Patients 
with PFO alone were not included. PFO+ASA was diagnosed using transesophageal echocardiogra-
phy. According to our local policy all of these patients were treated with a vitamin K antagonist.The 
period of inclusion extended from November 2007 to November 2012. The primary end point was 
the occurrence of stroke or systemic embolism. Results. A total of 57 patients (33 men; mean age ± 
SD: 45.3 ± 10 years) were included. One patient was lost to follow-up. The mean time of follow-up 
± SD was 40.5 ± 17.6 months. The cumulative incidence of the primary end point was 1.8 % (1/56 
coronary embolism; 0.5% per year). We did not observe any recurrent stroke. There was no death. 
Major bleeding occurred in 1 patient (1.8 %). The cumulative rate of minor bleeding was 28.6 % 
(16/56). Anticoagulation was discontinued in 6 (10.7%) patients. Reasons for discontinuation were: 
occurrence of an outcome event (1 patient); bleeding (2 patients); patient decision (3 patients). Con-
clusion. Our study showed a very low rate of recurrent embolism in young patients with cryptogenic 
stroke and PFO+ASA under anticoagulation therapy.
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Prevalance of Patent Foramen Ovale in cryptogenic young strokes in North Indian Population 
D. Khurana1, G. Petluri2, A . Bahl3,  S. Prabhakar4

 
Postgraduate Institute of Medical Education and Research, Chandigarh, INDIA1, Postgraduate 
Institute of Medical Education and Research, Chandigarh, INDIA2, Postgraduate Institute of Medi-
cal Education and Research, Chandigarh, INDIA3, Postgraduate Institute of Medical Education and 
Research, Chandigarh, INDIA4

Background.Prevalence of Patent Foramne Ovale in cryptogenic strokes is not known in the Indi-
an population. Objectives: To determine the prevalence of Patent Foramen Ovale in cryptogenic 
strokes in the North Indian population using bubble contrast transcranial doppler.Methods: Young 
ischemic strokes (15-45 years) who were diagnosed as cryptogenic were recruited for the study. A 
bubble contrast TCD was done using agitated saline  and Valasalva maneuver to detect a right to left 
shunt with transtemporal insinuation at Mid MCA (55mm). The population was compared to age 
and gender matched healthy controls. 
Results: 217 young strokes (age group 15-45 yrs ) between 2012-2013 were screened of which  57 
(26.5%) were cryptogenic strokes as per TOAST classification.Mean age of patients was 33.51(+/-
9.75)years.68.4% (39) of cases were males,80.7%(46)  were anterior circulation territory Strokes 
were and 19.3%(11) were posterior circulation territory strokes.18 (31.6%)patients demonstrated 
HITS indicative of Right to  left shunt (RLS) suggestive of a PFO.Similarly TCD was done in 50 
healthy controls of which 3 had positive TCD(HITS were seen).The prevalence of PFO by TCD 
was significantly high in comparision to controls(p-0.001)Among patients with TCD positive for 
PFO , all the patients had Superficial Cortical infarcts.  
Conclusion: 
North Indian young Ischemic Strokes have a high prevalence of a right to left shunt suggestive of a 
Patent Foramne Ovale.
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Atrial Electrophysiological Property Analysis by Sample Entropy and Atrial Fibrillatory Rate 
with Cardiac Autonomic Derangements in Acute Ischemic Stroke with Atrial Fibrillation 
S. Muengtawepongsa1, R. Sungnoon2, K. Suwanprasert3

 
Thammasat University, Pathum Thani, THAILAND1, Thammasat University, Pathum Thani, 
THAILAND2, Thammasat University, Pathum Thani, THAILAND3

Background: Atrial fibrillation (AF) is the most common cardiac arrhythmia associated with risk of 
ischemic stroke. Atrial electrophysiological properties are influenced by alteration of cardiac auto-
nomic tone. Cardiac autonomic derangement was reported in acute ischemic stroke patients. Atrial 
activity analysis with sample entropy (SampEn) and atrial fibrillatory rate (AFR) are the useful tools 
for evaluation of atrial electrophysiological properties. Heart rate variability (HRV) is a good indi-
cator for cardiac autonomic function. We aimed to evaluate atrial activity by SampEn and AFR cor-
related with HRV in AF patients with acute ischemic stroke compared to which in AF patients with 
previous ischemic stroke and AF patients without stroke.  
Methods: Patients (age 64+11 years, n=30) were recruited and classified into acute stroke, previous 
stroke, and AF control group (n=10/group) by matching with respect to age, gender, and CHADS2 
criteria, thereafter HRV, AFR, and SampEn were analyzed from surface electrocardiogram (ECG).  
Results: Acute stroke group showed significant decreases in low frequency (LF) and high frequency 
(HF) power compared to post-stroke group and AF controls (12+4 n.u. vs. 18+8 n.u. vs. 19+4 n.u. 
for LF, and 33+7 n.u. vs. 44+12 n.u. vs. 44+9 n.u. for HF, respectively). However, there was no sig-
nificant difference in the low-frequency to high-frequency power (LF/HF) ratio among all groups. 
Moreover, SampEn did not alter in acute stroke compared to post-stroke and AF control group, 
while AFR tended to increase. 
Conclusions: Atrial electrophysiology properties by SampEn and AFR are not influenced by cardiac 
autonomic derangement during acute ischemic stroke period. 
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Does the diastolic function contribute the stroke onset in patients with low risk atrial fibrilla-
tion ? 
T. Nagao1, K. Shibazaki2, M. Naganuma3,  K. Arai4, K. Shiga5,  S. Uchiyama6 
 
Department of Neurology, Tokyo Women’s Medical University, Tokyo, JAPAN1, Department 
of Stroke Medicine, Kawasaki Medical School., Kurashiki, JAPAN2, Intelligent Clinical Research 
and Innovation Center, Tokyo Women’s Medical University., Tokyo, JAPAN3, Department of Car-
diology, Tokyo Women’s Medical University, Tokyo, JAPAN4, Department of Cardiology, Tokyo 
Women’s Medical University, Tokyo, JAPAN5, Department of Neurology, Tokyo Women’s Medical 
University, Tokyo, JAPAN6

Background : Among patients with non-valvular atrial fibrillation (NVAF), some patients experi-
ence stroke onset despite a low CHADS2 score.  However, additional factors for stroke onset in low 
risk patients are still relatively unknown.   In this study, we evaluated the findings of trans-thorac-
ic echocardiography (TTE) in NVAF patients with low CHADS2 scores with or without previous 
stroke history.    Methods : We recruited consecutive patients with NVAF from two institutions.  
Inclusion criteria were; 1) age of 75 or younger at registration, 2) CHADS2 score of 0 or1 before 
stroke onset, 3) in secondary prevention cases, clinical diagnosis of cardioembolic stroke.   We per-
formed TTE within one month of stroke onset or within two years before registration. Three find-
ings of TTE, left atrial diameter (LAD), left ventricular ejection fraction (EF) and fractional short-
ening (FS) were compared for patients without (group 1) and with (group 2) previous stroke history.    
Results : Of 68 cases, 20 had previous history of stroke.  There was no significant difference in 
LAD among patients in group 1 and group 2 ( 42.8 +/- 7.5 vs 41.5 +/- 9.8, p=0.47).  EF was signifi-
cantly higher in group 2 patients than for those of group 1 (60.8 +/- 9.7 vs 52.9 +/- 7.2, p=0.0005) 
and the proportion of patients with EF > 55 % was also significantly higher in group 2 (16/48 and 
14/20 respectively, p=0.006), whereas FS was the same between the two groups ( 0.32 +/- 0.06 and 
0.30 +/- 0.08 respectively, p=0.33).   Conclusion : In this study, low risk NVAF patients with pre-
vious cardioembolic stroke history had significantly higher EF and normal FS compared to those 
without stroke history suggesting the early diastolic dysfunction of left ventricle.  In NVAF patients 
with low CHADS2 scores, the diastolic function is a possible risk marker of stroke.
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THE INFLUENCE OF HORMONES IN BLOOD AND CEREBROSPINAL FLUID ON 
HEART RATE VARIABILITY IN INTRACEREBRAL HEMORRHAGE 
A.V. Elfimov1, N.N. Spirin2

 
Yaroslavl State Medical Academy, Yaroslavl, RUSSIAN FEDERATION1, Yaroslavl State Medi-
cal Academy, Yaroslavl, RUSSIAN FEDERATION2

Introduction. Severe brain damage when intracerebral hemorrhage (ICH) is accompanied by the 
development of cerebro-cardiac syndrome. It is expected that as a result, the affected heart rate reg-
ulation mechanisms, including at the level of the central nervous system. On the basis of correlation 
analysis is to determine the effects of hormones in blood and cerebrospinal fluid (CSF) on measures 
of heart rate variability (HRV) in patients at acute stage of ICH. Title and Structure: in 20 patients 
with ICH , ranging in age from 19 to 72 years old (57.4 ± 2.6) determined the concentrations in 
blood and CSF andrenalin (A), noradrenalin (NA), dopamine (DA), histamine (Hist), 11-oxycortico-
steroids (11-OCS) and serotonin (Ser). In parallel was the registration of electrocardiogram (ECG). 
On the ECG analysis indicators HRV: stress-index (SI), contributions to high-frequency wave  
(HF% ), partial contribution to low-frequency wave (LF%) and equity contribution of very low-fre-
quency wave (VLF% ). Severity of patients was estimated by Glasgow Coma Scale (GCS), and 
treatment results of Glasgow Outcome Scale (GOS). The control group consists 16 people.  During 
mathematical processing coefficient values were analyzeda correlation (r). Results: the severity of 
the GCS was 12.2 ± 0.5 points, 3 the patient died. The result of treatment among survivors of GOS 
was 3.6 ± 0.1 points. Between the age of patients and SI r = 0.55 (p = 0.0074). Between the A CSF 
and HF% r = 0.47 (p = 0.04). Between the Ser blood and VLF% r = 0.48 (p = 0.037). Between 11-
OCS blood and SI r = -0.57 (p = 0.011). In addition, set negative values of r: GOS and A CSF and 
Ser  blood -0.62 and 0.5 (r = 0.0047 and 0.025 respectively). Between the values of A CSF and GCS 
r = -0.62 (p = 0.0018). Conclusion: with a certain probability it can be argued that the indicators of 
HRV in patients with ISH is influenced by age, Ser and 11-OCS blood, and A CSF. In addition, the 
negative relationship A CSF and Ser blood from the severity of the condition and outcome of acute 
ICH.
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WALLENBERG’S SYNDROME AS FIRST PRESENTATION OF INFECTIVE ENDOCAR-
DITIS 
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BRAZIL4

Background: Infective endocarditis (IE) is an infection of the myocardial inner layer by bacteria or 
fungus. IE are associated with cerebral tromboembolic events in 15 to 30% of cases, being the first 
presentation in 47% of these. We report a case of Wallenberg’s syndrome (WS) as the first clinical 
presentation of IE. 
Case: A 48-year-old man presented with a 24-hour onset of nausea, vomiting, vertigo, discoordina-
tion and sensibility alterations. In the last 3 months, he had a weight-loss of 10 kg and developed 
night sweets. He also had a history of untreated hypertension. 
On exam, there was a strong cardiac systolic murmur, dysarthria, hypoesthesia on the left hemib-
ody, associated with gait and right upper limb ataxia. No paresis was notable. On oroscopy it was 
noticed a left side deviation of uvula. Brain computed tomography was normal. Magnetic resonance 
imaging showed a hypersignal on DWI in the right lateral medulla. It also showed old cerebellar in-
farctions on the left cerebellar hemisphere. Transesophageal echocardiogram demonstrated a 20mm 
mobile mass on mitral valve, suggestive of IE, Antibiotics were initiated, however he remained with 
febrile episodes despite optimal antimicrobial therapy, developing severe mitral valve regurgitation. 
Valve replacement surgery was then performed, with recovery of cardiac function and cessation of 
bacteremia. 
Discussion: IE are associated with many neurological manifestations, such as embolic stroke, tran-
sient ischemic attack, brain hemorrhage, meningitis, toxic encephalopathy, brain abscess and coma. 
However ischemic stroke is the most common, with emboli lodging on the middle cerebral artery in 
90% of cases. Our patient presented with lateral medullary infarction (LMI) due to S. bovis mitral 
endocarditis, manifesting as WS. 
WS is an expression of vertebral artery or posterior inferior cerebellar artery occlusion. Causes of 
WS include large vessel disease (50%), arterial dissection (15%), small vessel disease (13%) and 
unknown causes (17%). Kim et al showed that cardiac embolus rarely causes LMI, representing 
only 5% of cases. Systematic investigation is necessary to access aetiology and guide appropriate 
therapy.
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Infarct volume as marker of prognosis in acute ischemic stroke after intravenous thrombolysis 
or endovascular treatment in the SYNTHESIS Expansion trial. 
C. Motto1, S. Lanfranconi2, P. Doneda3,  M. Nichelatti4, A. Saletti5,  C. Serrati6, E.P. Verrengia7,  S. 
Lunghi8, V. Palumbo9, I. Santilli10, M. Paino11, S. Vallone12, P. Amistà13, A Ciccone15 
 
AO Niguarda Ca’ Granda, Milano, ITALY1, Ospedale Maggiore Policlinico, Milano, ITALY2, 
AO Niguarda Ca’ Granda, Milano, ITALY3, AO Niguarda Ca’ Granda, Milano, ITALY4, Unersity 
hospital Arcispedale San Anna, Ferrara, ITALY5, Ospedale San Martino, Genova, 6, AO Circolo e 
Fondazione Macchi University Hospital, Varese, ITALY7, Ospedali Riuniti, Bergamo, ITALY8, Uni-
versity hopsital Careggi, Firenze, ITALY9, AO Niguarda Ca’ Granda, Milano, ITALY10, AO Niguar-
da Ca’ Granda, Milano, ITALY11, Nuovo ospedale Civile “S. Agostino-Estense”, AUSL, Modena, 
ITALY12, Santa Maria della Misericordia Hospital, Rovigo, ITALY13, Mantova, ITALY15 

Background The rationale of reperfusion therapy is to save penumbral ischemic tissue reducing in-
farct volume and improving clinical outcome. We aimed to evaluate the prognostic value of infarct 
volume in acute ischemic stroke after intravenous thrombolysis or endovascular treatment (ET) in 
the SYNTHESIS Expansion trial. Methods We analyzed 332 patients prospectively included in the 
SYNTHESIS Expansion study, a randomised multicenter controlled trial comparing ET to intrave-
nous t-PA for acute ischemic stroke within 4.5 hours after onset. Baseline clinical features, imaging, 
and functional outcomes (7-day NIHSS, 90-day mRS) 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. The lesion volume was significantly associated with 7-day NIHSS and 90-day mRS (Spear-
man coefficient 0.37 and 0.97, respectively, p<0.0001). Mean infarct volume was 12.0 ± 19.9 cc 
in patients with 90-day favorable outcome (mRS ≤ 1) and 104.8 ± 131.8 cc in patients with 90-day 
unfavorable outcome (mRS >1) (OR 95% CI 0.95-0.98, p<0.0001). A linear correlation between 
increase of volume and 90-day mRS worsening was observed. In ROC Analysis, infarct volume 
predicts 90-day outcome with high accuracy (AUC 0.8152), and a volume of 22 cc was found to 
be predictive of unfavorable 90-day outcome with 83% specificity and 70% sensibility. Conclusion 
Infarct volume is an independent predictor of short and long term outcome in acute ischemic stroke 
treated with intravenous thrombolysis or ET. Although early measurement of volume could overes-
timate the final infarct lesion due to edema, it could be considered as a surrogate biomarker of prog-
nosis useful in research setting and in clinical practice.

R0302  Interventional neurology 

The assessment of the MR PWI-derived tissue volume with severely prolonged arterial-tissue 
delay enables to predict MCA-M1 recanalization after intravenous thrombolysis or endovas-
cular thrombectomy 
F. NICOLI1, F. SCALZO2, J.L. SAVER3,  F. PAUTOT4, A. MITULESCU5,  Y. CHAIBI6, N. GI-
RARD7,  N. SALAMON8, D.S. LIEBESKIND9 
 
Olea Medical, Medical and Research & Innovation Departments, La Ciotat, FRANCE1, UCLA 
Stroke Center, Los Angeles, USA2, UCLA Stroke Center, Los Angeles, USA3, Olea Medical, Med-
ical and Research & Innovation Departments, La Ciotat, FRANCE4, Olea Medical, Medical and 
Research & Innovation Departments, La Ciotat, FRANCE5, Olea Medical, Medical and Research 
& Innovation Departments, La Ciotat, FRANCE6, Department of Neuroradiology , La Timone Uni-
versity Hospital, APHM, Marseille, FRANCE7, UCLA Stroke Center, Los Angeles, USA8, UCLA 
Stroke Center, Los Angeles, USA9

Background: A recent study demonstrated that DWI/PWI mismatch cannot predict clinical outcome 
without combining prediction of recanalization(1). Given that better collateral flow is associated 
with a higher recanalization rate after intravenous thrombolysis(IVT) or endovascular thrombec-
tomy(ET), recently described MR PWI-derived indices of collateral circulation deficit should be 
helpful to predict recanalization(2-4). Our objective was to test performance of such an indice, like 
the volume of tissue with severely prolonged Arterial-Tissue Delay(ATD>6sec.)(VolATD6(3)), for 
prediction of recanalization after either IVT or ET. 
Methods: 121 patients with MCA-M1 occlusion evaluated with multimodal MRI prior to 
IVT(n=64,cohort detailed in ref.2) or ET(n=57) were included. Bayesian PWI post-processing al-
lowed accurate quantification of VolATD6(3). Baseline DWI lesion volume was also measured. 
Correlations with post-IVT and post-ET recanalization and with angiographic collateral flow grad-
ing(ACG) were assessed. 
Results: If VolATD6<20ml, full MCA-M1 recanalization is observed in 95% of the patients treat-
ed with IVT within 3 hours after stroke onset. In patients treated with ET, VolATD6<27ml or DWI 
lesion volume<15ml provide an accurate diagnosis of excellent collateral suppleance(correlation 
study with ACG, p<0.0001). The combination of VolATD6>27ml and DWI lesion volume>15ml 
significantly discriminates recanalizers versus non-recanalizers(p=0.032). In multivariate analysis, 
this combined criterion is an independent predictor of recanalization(p=0.015). 
Conclusions: Bayesian ATD maps provide a non-invasive assessment of the degree of collateral 
flow that is predictive of MCA-M1 recanalization after IVT. Combined with DWI maps, it also pre-
dicts MCA-M1 recanalization after ET, which could improve the penumbral imaging-based selec-
tion of patients for ET(1).

1: Stroke 2013,44:1014-9. 2:AJNR 2013,34:107-14. 3:ISMRM 21th Annual Meeting Proceed-
ings,3002. 4: Stroke 2011,42:693-9.
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Improved benefit of thrombectomy in patients with higher NIH-Stroke Scale score 
P.A Ringleb1, L. Kellert2, Ch. Hametner3,  S. Schoenenberger4, M. Pham5,  M. Moehlenbruch6 
 
Department of Neurology, University hospital Heidelberg, Heidelberg, GERMANY1, Depart-
ment of Neurology, University hospital Heidelberg, Heidelberg, GERMANY2, Department of Neu-
rology, University hospital Heidelberg, Heidelberg, GERMANY3, Department of Neurology, Uni-
versity hospital Heidelberg, Heidelberg, GERMANY4, Department of Neuroradiology, University 
hospital Heidelberg, Heidelberg, GERMANY5, Department of Neuroradiology, University hospital 
Heidelberg, Heidelberg, GERMANY6

Aim: Endovascular Thrombectomy (ETT) has become a promising treatment option in acute stroke 
patients with intracranial arterial occlusion. However, several trials failed to show improved effica-
cy in comparison to intravenous thrombolysis (IVT). We aimed to investigate how stroke severity as 
measured by the NIH-stroke scale (NIHSS) influenced the outcome of patients treated with ETT vs. 
IVT. 
Methods: From our consecutive, prospective stroke database (2008-2013) we matched patients with 
infarction due to ICA or MCA occlusion treated with ETT to IVT-patients according to baseline NI-
HSS, age, time-window and site of vessel occlusion. Three months clinical outcome was evaluated 
using the modified Rankin Scale (mRS). Proportions of patients with good clinical outcome (mRS 
0-2) were compared for several NIHSS-clusters using the Fisher’s exact test. 
Results: For 101 patients of our cohort of 197 ETT-patients we found a matching IVT-patient. Up 
to an NIHSS of 16-19 there was no clear benefit for ETT (see figure). For more severely affected 
patients, we found a significant advantage of ETT in reaching a good clinical outcome (p<0.0496 
for NIHSS 20-23 (n=26 per gropu) and p<0.0419 for NIHSS 20-27 (n=30 per group)); 42% of those 
patients had carotid-T occlusion. 
Conclusion: Our data indicate that selection of ischemic stroke patients for endovascular thrombec-
tomy should not be made based solely on the site of vessel occlusion but consider clinical severity 
as additional criterion. Clinical trials aiming to demonstrate efficacy of thrombectomy are well ad-
vised to recruit especially severely affected patients.

 
 
 
 

R0304  Interventional neurology 

Statin pretreatment is associated with decrease of periprocedural complication after carotid 
stenting in symptomatic patients 
J.-H. Hong1, B. Hee-Joon2, O-K. Kwon3,  G.-J. Hwang4, C. Jung5,  S.-IL Sohn6, J.-G. Yang7, H. 
Won Chang8, C. Ho Sohn9, M.-K. Han10

 
Department of Neurology, Dongsan Medical Center, Keimyung University, Daegu, SOUTH 
KOREA1, Department of Neurology Seoul National University College of Medicine, Seoul, De-
partment of Neurosurgery Seoul National University College of Medicine2, SOUTH KOREA, , 3, 
Department of Neurology Seoul National University College of Medicine, Seoul, SOUTH KO-
REA4, Department of Radioloy Seoul National University College of Medicine, Seoul, SOUTH 
KOREA5, Department of Radiology Seoul National University College of Medicine, Seoul, 
SOUTH KOREA6, Department of Neurology Seoul National University College of Medicine, 
Seoul, SOUTH KOREA7, Department of Neurology Seoul National University College of Med-
icine, Seoul, SOUTH KOREA8, Department of Neurology Seoul National University College of 
Medicine, Seoul, SOUTH KOREA9,Department of Neurology Seoul National University College of 
Medicine, Seoul, SOUTH KOREA10

Background: We determined if pretreatment statin is associated with a reduction of periprocedural 
complication and there is a dose-response relation between pretreatment statin and periprocedural 
complication in patients receiving carotid artery stenting (CAS) due to symptomatic carotid ste-
nosis. Methods: We enrolled a consecutive series of 397 cases with carotid artery stenosis at two 
tertiary university hospitals between July 2003 and June 2013. CAS was indicated in symptomatic 
patients with carotid artery stenosis of > 60% on conventional catheter angiography. Definition of 
periprocedural complication was composed of any stroke, myocardial infarction and death within 
1 month after and during procedure. Statin pretreatment was divided into 3 categories according to 
atorvastatin equivalent dose; no use (N=158, 39.8%), low dose (<40mg of atorvastatin as reference 
statin, N=155, 39.0%) and high dose (≥40mg, N=84, 21.2%). A multivariable logistic regression 
analysis with generalized estimating equation method with the potential confounders was used to 
investigate independent factors of periprocedural complication. Results: The patients’ mean age was 
68.7 years (81.6% males). The rates of periprocedural complication across 3 categories of statin use 
were 12.0%, 4.5% and 1.2%, respectively. After adjusting for sex, administration of antiplatelet, his-
tory of hypertension and ischemic heart disease, change in atorvastatin dose category was associat-
ed with reduction in the odds of periprocedural complication for each change in dose category (low 
dose statin, OR 0.34, 95% CI 0.14-0.85; high dose statin, OR 0.10, 95% CI 0.01-0.74; p for trend 
= 0.02). Administration of antiplatelet was also independent factor of periprocedural complication 
(OR 0.12, 95% CI 0.04-0.36). Conclusions: Statin pretreatment prior to CAS may reduce periproce-
dural complication with dose-response.
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Instant reocclusion following mechanical thrombectomy of in situ thrombo-occlusion and low-
dose intra-arterial tirofiban 
Y.W. Kim1, Y.S. Kim2, Y.H. Hwang3,  D.H. Kang4, S.D. Seo5

 
Department of Neurology, Kyungpook National University Hospital, Daegu, SOUTH KO-
REA1, Department of Radiology, Kyungpook National University Hospital, Daegu, SOUTH 
KOREA2, Department of Neurology, Kyungpook National University Hospital, Daegu, SOUTH 
KOREA3, Department of Radiology, Kyungpook National University Hospital, Daegu, SOUTH 
KOREA4, Department of Neurology, Kyungpook National University Hospital, Daegu, SOUTH 
KOREA5

Background 
We focused on in situ thrombo-occlusion (IST) in major vessels, and analyzed the rate of instant re-
occlusion during mechanical thrombectomy (MT) of ISTs relative to non-ISTs. Also, we introduced 
“low-dose intra-arterial tirofiban administration” to prevent reocclusion following re-recanalization 
and evaluated its safety and efficacy.  
Methods  
We selected 132 from 168 consecutive patients treated with MT over a 2-year period. During MT, 
if angiography following successful recanalization showed reocclusion, we performed re-recanali-
zation followed by low-dose intra-arterial tirofiban infusion. Time-of-flight MR angiography or CT 
angiography was performed to confirm underlying intracranial atherosclerosis (ICAS) at 5-7 days 
from MT.  
Results  
The incidence of IST was 30.3% (40/132); all IST patients were confirmed for underlying ICAS in 
follow-up imaging. Instant reocclusion after successful recanalization was significantly more fre-
quent in the IST cohort (IST: 26/40, 65%; non-IST: 3/92, 3.3%; p<0.001). Regarding the efficacy of 
low-dose intra-arterial tirofiban infusion, 85.7% of reocclusion patients achieved TICI 2/3 recanali-
zation and 14.3% were refractory and required rescue stenting. There were no cases of symptomatic 
intracranial hemorrhage following the procedure. 
Conclusion  
ST was characterized by a significantly higher chance of instant reocclusion during MT. In such cas-
es, low-dose intra-arterial tirofiban administration may be effective and safe. However, future con-
firmation by prospective multi-center trials seems necessary.

R0305  Interventional neurology 

IV thrombolysis facilitates following mechanical thrombectomy in acute ischemic stroke 
B. LAPERGUE1, P. GUEDIN2, A. LARCHER3,  F. BOURDAIN4, J.P. DECROIX5,  S. EVRARD6, 
P. GRAVELEAU7,  A. WANG8, P. TASSAN9, F. PICO10, J.F. DREYFUS11, O. COSKUN12, G. 
RODESCH13 
 
Division of Neurology, Stroke Center, Foch Hospital, University Versailles Saint-Quentin en 
Yvelines, SURESNES, FRANCE1, Department of Diagnostic and Interventional Neuroradiology, 
Foch Hospital, University Versailles Saint-Quentin en Yvelines, SURESNES, FRANCE2, Divi-
sion of Neurology, Stroke Center, Foch Hospital, University Versailles Saint-Quentin en Yvelines, 
SURESNES, FRANCE3, Division of Neurology, Stroke Center, Foch Hospital, University Ver-
sailles Saint-Quentin en Yvelines, SURESNES, FRANCE4, Division of Neurology, Stroke Center, 
Foch Hospital, University Versailles Saint-Quentin en Yvelines, SURESNES, FRANCE5, Divi-
sion of Neurology, Stroke Center, Foch Hospital, University Versailles Saint-Quentin en Yvelines, 
SURESNES, FRANCE6, Division of Neurology, Stroke Center, Foch Hospital, University Versailles 
Saint-Quentin en Yvelines, SURESNES, FRANCE7, Division of Neurology, Stroke Center, Foch 
Hospital, University Versailles Saint-Quentin en Yvelines, SURESNES, FRANCE8, Division of 
Neurology, Stroke Center, Poissy Saint-Germain-En-Laye Hospital, POISSY, FRANCE9, 
Department of Neurology and Stroke Center, Mignot Hospital, University Versailles Saint-Quen-
tin en Yvelines, VERSAILLES, FRANCE10, Department of Clinical Research and Innovation and 
Laboratory of Pharmacology, UPRES EA220, SURESNES, FRANCE11, Department of Diagnostic 
and Interventional Neuroradiology, Foch Hospital, University Versailles Saint-Quentin en Yvelines, 
SURESNES, FRANCE12, Department of Diagnostic and Interventional Neuroradiology, Foch Hos-
pital, University Versailles Saint-Quentin en Yvelines, SURESNES, FRANCE13 

Rational  
Bridging therapy including intravenous thrombolysis (IVT) and mechanical thrombectomy (MET) 
in acute ischemic stroke seems to be very promising. However, data on the impact of IVT on top of 
the endovascular procedure are limited. Methods To examine the impact of IVT on MET procedure, 
we performed a retrospective study comparing duration of MET procedure, recanalization rate, safe-
ty issues and outcome of consecutive patients eligible for MET alone compared to those receiving 
MET preceded by IVT for proximal MCA occlusion within 6 hours of stroke onset.  
Results  
From January 2010 to June 2013, out of 75 cases in our MET registry, 48 cases with proximal MCA 
occlusion were available for analysis (MET alone, n=20; IVT+MET=28). The two groups did not 
differ significantly on baseline characteristics. The mean NIHSS score at admission was 16.2 for 
MET group and 15.7 for IVT+MET (p=0.81). The mean duration of endovascular procedure (groin 
puncture to recanalisation) was significantly shorter in the IVT+MET group compared to MET 
alone (44±25.9min versus 69±44.8min, p=0.047. Multiple logistic regression analysis showed that 
the impact of IVT on the MET procedure was independent of age, NIHSS at admission, onset to 
groin puncture delay. The IVT+MET group had also a higher rate of complete recanalization (80% 
versus 50%; p=0.035), better outcome at three months (mR≤2=70% versus 43, p=0.06) with no 
increase of symptomatic haemorrhage (7.14% versus 10%, p=0.99). Conclusions IVT facilitates 
potentially the MET procedure (duration, recanalization rate). Further studies on MET in acute isch-
emic stroke should include combined IVT and assess the direct impact of IVT on the endovascular 
procedure.
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FAST=forced arterial suction thrombectomy; ICH=intracranial hemorrhage; mRS=modified Rankin 

Scale; MT=Mechanical Thrombectomy; NIHSS=NIH stroke scale; TICI=Thrombolysis in Cerebral Infarction.

IST (N=40) Non-IST (N=92) P-Value
Age, mean ± SD (y) 67.15 ± 11.11 67.54 ± 10.06 0.848
Baseline NIHSS, mean ± SD 14.55 ± 4.96 17.98 ± 4.62 <0.001
Occlusion site 0.187

ICA 8 (20.0%) 33 (35.9%)
MCA 27 (67.5%) 51 (55.4%)
Vertebro-basilar artery 5 (12.5%) 8 (8.7%)

MT technique used 0.417
FAST 25 (62.5%) 68 (73.9%)
Solitaire 2 (5.0%) 3 (3.3%)
Combined 13 (32.5%) 21 (22.8%)

Instant reocclusion during MT 26 (65.0%) 3 (3.3%) <0.001
Symptomatic ICH 1 (2.5%) 5 (5.4%) 0.457
TICI 2/3 recanalization 32 (80.0%) 77 (83.7%) 0.607
mRS 0-2 at 3 months 26 (65.0%) 54 (67.5%) 0.496

Table. Baseline characteristics, angiographic and clinical outcomes.

 
 

R0307  Interventional neurology 

The grey area between endovascular treatment and intravenous thrombolysis for acute isch-
emic stroke in the SYNTHESIS Expansion trial 
A. Ciccone1, P. Tosi2, L. Ruiz3,  E. Magni4, M. Sessa5,  M.L. Zedde6, M. Russo7,  P. Nencini8, M.L. 
Delodovici9, D. Rizzi10, M. Gamba11, C. Mandelli12, M. Guidotti13, F. Casoni14, R. Tortorella15 
for the SYNTHESIS Expansion Investigators

 
“Carlo Poma” Hospital, Mantova, ITALY1, Regional Hospital, Aosta, ITALY2, Azienda 
Ospedaliera Nazionale SS. Antonio e Biagio e Cesare Arrigo, Alessandria, ITALY3, Poliambulan-
za” Foundation Hospital”, Brescia, ITALY4, University Hospital “San Raffaele”, Milan, ITALY5, 
“Arcispedale S. Maria Nuova” Hospital, Reggio Emilia, ITALY6, “Santa Maria della Misericor-
dia” Hospital, Rovigo, ITALY7, University Hospital “Careggi”, Florence, ITALY8, “AO Circolo e 
Fondazione Macchi” University Hospital, Varese, ITALY9, 
“S. Martino” University Hospital, Genoa, ITALY10, “Spedali Civili”, Brescia, ITALY11, Universi-
ty Hospital “Fondazione Ca’ Granda. IRCCS. Ospedale Maggiore Policlinico”, Milan, ITALY12, 
“Valduce” Hospital, Como, ITALY13, Nuovo Ospedale Civile “S.Agostino-Estense”, Modena, IT-
ALY14, “Niguarda Cà Granda” Hospital, Milan, ITALY15 

Background 
The type of patient’ selection for endovascular treatment of acute ischemic stroke is debated. In 
SYNTHESIS Expansion trial, eligibility applied to patients with ischemic stroke, seen within 4.5 
h of onset, being able to initiate iv rt-PA immediately and endovascular treatment as soon as possi-
ble. Any possible further selection was pragmatically open to the choice of the single clinician. We 
aimed to analyse the clinical reasons of exclusion of eligible patients, in order to assess the area of 
equipoise between the two treatments. 
Methods  
SYNTHESIS Expansion was a multicenter, randomized trial, aiming to determine whether fast 
track endovascular treatment  (i.e. intra-arterial thrombolysis with rt-PA alone, associated to, or 
substituted by mechanical clot disruption and/or retrieval), compared with standard iv rt-PA, in-
creases the proportion of independent survivors at 3 months. A registry was kept for all eligible 
non-randomized patients with reasons of exclusion. 
Results  
Between February 2008 and April 2012, 362 patients were enrolled and 278 eligible were exclud-
ed: 175 (63%) due to local impediments (interventionalist or angio-suite not immediately available 
for 168, no beds available for 3, neurologist on call not involved in the study for 2, transport diffi-
culties for 2), 91 (33%) due to lack of equipoise (lacunar syndrome, slight neurological deficit or 
improvement in 46, no large vessel occlusion in 14, comorbidities in 5, interventionalist or time 
limit in 4, unspecified reason in 12; the majority were treated with iv rt-PA while endovascular 
treatment was the treatment of choice in 10 further patients with large vessel occlusion), 11 (4%) 
because denied consent and 1 because the on line randomization system was not accessible. 
Conclusion  
The absence of equipoise between the two approaches was observed in 1/3 of the excluded pa-
tients, depended mostly upon the clinical presentation and was in favour of treatment with iv rt-
PA. 
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Changes in the perception of endovascular treatment for acute ischemic stroke: the SYNTHE-
SIS Expansion experience 
A. Ciccone1, A. Zini2, N. Checcarelli3,   4, G. Torgano5,  A. Costa6, M. Petruzzellis7,  E. Botto8, L. 
Malfatto9, F. Carimati10, L. Pantoni11, C. Azzini12, M. Chinaglia13, L. Tancredi14, B. Censori15 
for the SYNTHESIS Expansion Investigators

 
Carlo Poma Hospital, Mantua, ITALY1, Nuovo Ospedale Civile “S.Agostino-Estense”, AUSL 
Modena, Modena, ITALY2, “Valduce” Hospital, Como, ITALY3, University Hospital “Fondazione 
Ca’ Granda. IRCCS. Ospedale Maggiore Policlinico”, Milan, ITALY5, “Spedali Civili”, Brescia, 
ITALY6, University  “Policlinico”, Bari, ITALY7, Hospital “A. Manzoni”, Lecco, ITALY8, “S. Mar-
tino” University Hospital, Genoa, ITALY9, 
“AO Circolo e Fondazione Macchi” University Hospital, Varese, ITALY10, University Hospi-
tal “Careggi”, Florence, ITALY11, University Hospital  “Arcispedale S. Anna”, Ferrara, ITALY12, 
“Santa Maria della Misericordia” Hospital, Rovigo, ITALY13, Hospital “S. Anna”, Como, ITALY14, 
Ospedali Riuniti, Bergamo, ITALY15 

Background 
The assumption of the superiority of endovascular treatment (ET) for acute ischemic stroke over iv 
t-PA has been questioned by recent evidence. We tried to analyze the reasons of this assumption and 
the impact of the new evidence. 
Methods 
We tested the perception of the investigators of SYNTHESIS Expansion, an open trial on ET vs. iv 
t-PA for acute ischemic stroke, with a survey performed before and after the disclosure of the re-
sults. Participants to the first survey had to choose between three possibilities: A) ET is superior to 
iv t-PA; B) iv t-PA is superior to ET or C) ET has the same effect of iv t-PA. Participants to the sec-
ond survey had to say whether the study changed their practice and they would participate to anoth-
er trial on endovascular therapy.  
Results 
Just before the results’ disclosure, sixty four of 84 investigators (56 clinicians, mostly neurologists, 
and 28 interventionalists) from the 24 participating centers, replied: for 42 (65.6%) ET would have 
been superior to iv t-PA,  for 11 (17.2%) iv t-PA would have been superior to ET and for the other 
11 (17.2%) ET would have the same effect of iv t-PA. Almost one year after the results’ disclosure 
we repeated a survey to test the impact of the trial results in clinical practice: 91% of respondents 
said that the trial changed the practice and that they would participate to another trial on ET as they 
believe that there is still a subgroup of patients in whom ET could benefit.  
Conclusion 
The 65.6% proportion of investigators, still believing in the superiority of ET after the completion 
of the study which, indeed, demonstrated non superiority of this approach, shows the importance of 
testing our perceptions with an appropriate experimental design. SYNTHESIS Expansion neutral 
results changed practice and stimulated new studies.

R0308  Interventional neurology 

Mechanical thrombectomy with the Penumbra Separator 3D in concert with lesional aspirati-
on – initial experience with 75 cases 
A. Kowoll1, D. Behme2, A. Mpotsaris3,  W. Weber4

 
Knappschaftskrankenhaus Recklinghausen, Klinik für Radiologie und Neuroradiologie, 
Recklinghausen, GERMANY1, Knappschaftskrankenhaus Recklinghausen, Klinik für Radiologie 
und Neuroradiologie, Recklinghausen, GERMANY2, Knappschaftskrankenhaus Recklinghausen, 
Klinik für Radiologie und Neuroradiologie, Recklinghausen, GERMANY3, Knappschaftskranken-
haus Recklinghausen, Klinik für Radiologie und Neuroradiologie, Recklinghausen, GERMANY4

Background We describe our initial experience with the Penumbra Separator 3D in concert with 
lesional aspiration for the endovascular therapy of acute ischemic stroke. Methods We screened 
our prospectively kept neuro-interventional data base for acute ischemic stroke cases between May 
2012 and September 2013 who received mechanical thrombectomy by the means of the Penumbra 
Separator 3D and lesional aspiration using the Penumbra 054 aspiration catheter. Primary endpoints 
of our study were the revascularization result (mTICI) and the early clinical outcome at discharge 
(SWIFT-Study-criteria); secondary endpoints were time from symptom-onset to revascularization, 
time from groin puncture to revascularization and procedural complications. Results 75 patients 
received mechanical thrombectomy using the Penumbra Separator 3D in concert with lesional as-
piration, comprising 43% MCA M1 and 35% Carotid-T-Occlusions. A favorable revascularization 
result (mTICI ≥2b) was reached in 74,5% of cases. 26/75 (34%) of patients had a favorable clini-
cal outcome at discharge. 16/75 (21%) of patients died during the acute phase. Median time from 
symptom-onset to revascularization was 239 (90-646) min and median time from groin puncture to 
revascularization was 67 (20-128) min. sICH occurred in 4/75 (6%), embolization to new vascular 
territories in 1/75 (2%) and no vessel dissections. Conclusion Our initial experience suggests that 
mechanical thrombectomy by means of the Penumbra Separator 3D in concert with lesional aspira-
tion is an effective, fast and safe method for the treatment of large artery occlusions in acute isch-
emic stroke.
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Cervical artery stenting prior to intracranial thrombectomy in endovascular treatment of acu-
te stroke does not impair clinical outcome at 90 days 
W. Kurre1, M. Aguilar-Pérez2, S. Fischer3,  E. Schmid4, H. Bäzner5,  H. Henkes6 
 
Klinik für Neuroradiologie Klinikum Stuttgart, Stuttgart, GERMANY1, Klinik für Neuroradio-
logie Klinikum Stuttgart, Stuttgart, GERMANY2, Klinik für Neuroradiologie Klinikum Stuttgart, 
Stuttgart, GERMANY3, Klinik für Neurologie Klinikum Stuttgart, Stuttgart, GERMANY4, Klinik 
für Neurologie Klinikum Stuttgart, Stuttgart, GERMANY5, Klinik für Neuroradiologie Klinikum 
Stuttgart, Stuttgart, GERMANY6

Background: 
Cervical artery stenting has to be performed in some acute stroke cases to access intracranial embol-
ic vessel occlusions. We aimed to assess whether cervical artery stenting adds an additional risk and 
impairs clinical outcome. 
Methods: 
Patients treated for an intracranial embolic vessel occlusion with the pREset retriever between Au-
gust 2011 and June 2013 (n=249) were divided into two groups depending on the necessity to place 
a cervical stent. Patients receiving intracranial stents were excluded. We tested for imbalances be-
tween the two groups taking into account gender, age, NIHSS, atrial fibrillation (AF), diabetes, hy-
perlipidaemia, hypertension (HT), coronary heart disease, peripheral artery disease, the proportion 
of patients with unknown time window, the proportion of patients receiving intravenous thrombol-
ysis, location of occlusion, recanalization rate, duration of treatment, parenchymal haemorrhage 
(PH), subarachnoid haemorrhage (SAH) and clinical outcome applying the dichotomized mRS ap-
proach (0-2 vs. 3-6). The same parameters were tested as predictors for clinical outcome and signifi-
cant predictors for outcome together with stenting vs. no stenting were included in a logistic regres-
sion model to control for confounders. 
Results: 
The two groups significantly differed in terms of gender, frequency of AF, smoking habits, age and 
duration of treatment. The rate of PH, SAH and poor clinical outcome was not significantly in-
creased with stenting (table 1). Univariable analysis revealed AF, diabetes, HT, unknown time win-
dow, PH, older age and a higher NIHSS as risk factors for poor clinical outcome. In a logistic re-
gression model including all of the above and stenting vs. no stenting only diabetes, unknown time 
window, older age, higher NIHSS and PH remained as independent risk factors for poor clinical 
outcome (table 2). 
Conclusion: 
Cervical artery stenting in the setting of acute stroke does not increase the risk for poor clinical out-
come at 90 days.

R0310  Interventional neurology 

Safety of transradial access for carotid artery stenting: a center experience. 
S. EICHAU1, S. PEREZ-SANCHEZ2, A. DOMINGUEZ-MAYORAL3,  M.A. GAMERO4, C. 
CARRASCOSA5,  R. RUIZ-SALMERÓN6 
 
VIRGEN MACARENA HOSPITAL, SEVILLE, SPAIN1, VIRGEN MACARENA HOSPITAL, 
SEVILLE, SPAIN2, VIRGEN MACARENA HOSPITAL, SEVILLE, SPAIN3, VIRGEN MACARE-
NA HOSPITAL, SEVILLE, SPAIN4, VIRGEN MACARENA HOSPITAL, SEVILLE, SPAIN5, 
VIRGEN MACARENA HOSPITAL, SEVILLE, SPAIN6

BACKGROUND: Carotid artery stenting is an alternative to surgical endarterectomy for the treat-
ment of carotid artery disease. It is often used femoral artery access but also could be more comfort-
able and safe for the patient using the radial approach. Although complications are infrequent, they 
do occur, and our aim is evaluate the safety of radial artery access in our patients. 
METHODS: Retrospective review of patient with symptomatic carotid artery disease perform-
ing carotid artery angioplasty (CAS) using transradial access at the Endovascular Unit at Virgen 
Macarena Hospital from March of 2012 to October of 2013. The collected data included baselines 
characteristics and major complications (stroke or death by other causes 30 days after procedure) 
and presence of acute lesion on postprocedural diffusion MRI sequences (performed the 7 days be-
fore CAS). 
RESULTS: The data of 15 patients (3 females, 12 male) was analyzed with a mean of age of 66.53 
years. 12 of these patients had a right (80%) and 3 had a left (20%) side carotid artery stenosis. Pa-
tients were symptomatic and had a >70% stenosis of the internal carotid artery. The technical suc-
cess rate was 93.3%, just in 1 case (6.67%) the team was not able to use the radial access due to a 
brachiocephalic vessels tortuosity. MRI were performed in 8 patients (61%) of wich 5 (41%) had 
acute lesions. 
All patients mobilized in a few hours after the procedure and returned home on the first postopera-
tive day. No major or minor complications were reported. 
CONCLUSION: In our experience carotid artery stenting can be safely and effectively performed, 
with no major complications and  a high technical success using radial artery access. The radial ar-
tery is provides an ideal access site in order to provide confort and safety to our patients. Meticulous 
technique and an experienced team is needed to achieve these goals.
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R0312  Interventional neurology 

Endovascular Therapy of Anterior Circulation Stroke: Clinical, Radiological and Angiograph-
ic Prognostic Factors for Neurological Outcome 
R. Fahed1, H. Redjem2, R. Blanc3,  B. Bartolini4, S. Pistocchi5,  A. Rouchaud6, E. Shotar7,  G. Cic-
cio8, B. Gilboa9, T. Robert10, M. Piotin11 
 
Fondation Ophtalmologique Rothschild - Service de Neuroradiologie Interventionnelle, Paris, 
FRANCE1, Fondation Ophtalmologique Rothschild - Service de Neuroradiologie Interventionnelle, 
Paris, FRANCE2, Fondation Ophtalmologique Rothschild - Service de Neuroradiologie Interven-
tionnelle, Paris, FRANCE3, Fondation Ophtalmologique Rothschild - Service de Neuroradiologie 
Interventionnelle, Paris, FRANCE4, Fondation Ophtalmologique Rothschild - Service de Neurora-
diologie Interventionnelle, Paris, FRANCE5, Fondation Ophtalmologique Rothschild - Service 
de Neuroradiologie Interventionnelle, Paris, FRANCE6, Fondation Ophtalmologique Rothschild 
- Service de Neuroradiologie Interventionnelle, Paris, FRANCE7, Fondation Ophtalmologique 
Rothschild - Service de Neuroradiologie Interventionnelle, Paris, FRANCE8, Fondation Ophtal-
mologique Rothschild - Service de Neuroradiologie Interventionnelle, Paris, FRANCE9,Fondation 
Ophtalmologique Rothschild - Service de Neuroradiologie Interventionnelle, Paris, FRANCE10, 
Fondation Ophtalmologique Rothschild - Service de Neuroradiologie Interventionnelle, Paris, 
FRANCE11 

Background: 
Mechanical thrombectomy (MT) is getting more and more importance in the management of acute 
ischemic stroke. Recent devices have increased revascularization rate with a relatively low rate of 
complications. However, patient selection for MT remains challenging. 
Methods: 
We prospectively gathered the charts of 102 consecutive patients (56 males, 46 females; mean 
age/SD = 63 +/- 14 y.o.) who presented anterior circulation acute ischemic stroke and underwent 
MT from December 2011 to October 2013 in our institution. NIHSS score (at admission, at day 
1, at discharge), DWI-ASPECT score, therapeutic data (i.v. thrombolysis prior to MT, time from 
stroke onset to revascularization, etc…), several angiographic collaterals scores and TICI score 
were assessed. Patients were dichotomized into two groups: favorable (mRS&#8804;2) and poor 
(mRS&#8805;3) outcomes at 3-month follow-up. 
Results: 
Fifty-three out of 102 patients (52 %) had a good outcome. The 3-month mortality was 16.7% 
(17/102). Intravenous thrombolysis was performed in 64.1 % patients with a good outcome, and 
57.1 % patients with a poor outcome (p=0.6). Recanalization (TICI &#8805; 2b) was obtained in 
69.4% of the patients. Mean procedure duration was 73.6 minutes. Patients with a 3-month good 
outcome had statistically lower NIHSS at admission, at day 1 and at discharge (p<0.0001), better 
collateral scores (p<0.05), a higher recanalization rate (p=0.001), a lower DWI-ASPECTS (p=0.02). 
Delay between symptoms onset and recanalization was almost statistically associated with a better 
outcome (p= 0.06). An initial CT instead of a MRI was statistically associated with a poor outcome 
(p=0.01). Seven out of 90 patients (7.8 %) had an intra-cerebral hemorrhage after the procedure.  
Conclusion: 
The most striking prognostic factor regarding outcome is the presence of arterial collateral supply. 
Further studies should focus on better collateral scoring in order to select patients that are more like-
ly to beneficiate from MT.

Table 1 Univariate comparison of the two treatments groups

cervical stenting re-
quired (n=56)

thrombectomy alone 
(n=193)

p=

female gender 13 (23.21%) 117 (60.62%) 0.000
AF 12 (21.82%) 134 (70.16%) 0.000
active smoking 14 (25.45%) 21 (10.99%) 0.014
age (median years) 65.5 (42-85) 74.0 (19-93) 0.000
duration of treatment 
(median hours)

1.8 (0.7-5.7) 1.0 (0.5-6.7) 0.000

PH 4 (7.14%) 22 (11.4%) 0.462
SAH 4 (7.14%) 31 (16.06%) 0.125
poor outcome 28 (50.00%) 117 (60.62%) 0.168

Table 2: Results of the logistic regression model including all risk factors for poor clinical outcome and stenting vs. no stenting

Odds ratio (95% CI) p=
cervical stenting 0.87 (0.37-2.05) 0.744
AF 1.05 (0.44-2.49) 0.909
diabetes 2.14 (1.00-4.56) 0.050
hypertension 1.15 (0.48-2.76) 0.762
unknown time window 2.39 (1.11-5.14) 0.026
age 1.06 (1.02-1.10) 0.004
NIHSS 1.15 (1.10-1.21) 0.000
PH 13.96 (2.87-67.84) 0.001
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Transbrachial approach as a first access route for neurointervention 
T. Mori1, T. Iwata2, Y. Miyazaki3,  Y. Tanno4, S. Kasakura5,  Y. Aoyagi6, K. Yoshioka7 
 
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, JA-
PAN4, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5, Shonan Kamakura 
General Hospital Stroke Center, Kamakura, JAPAN6, Shonan Kamakura General Hospital Stroke 
Center, Kamakura, JAPAN7

Background: Transfemoral approach for neuroendovascular treatment is widely used but sometimes 
limited by aortic or peripheral arterial conditions. Purpose: The purpose of our study was to inves-
tigate the feasibility and safety of transbrachial procedures using the sheath-guide specifically de-
signed for transbrachial cannulation into the carotid artery. 
Methods: Included for analysis were patients who underwent transbrachial neurointervention from 
January 2012 to December 2012. We usedthe particular sheath-guides with two types of distal 
length; 1: 1) MSK-guide 7.5x90; 6Fr (2.24 mm, 0.088 inch) (ID: internal diameter) guiding sheath 
with 7.5cm-distal part and 90 cm in length

2) MSK-guide 7.5x70; 6Fr (ID) guiding sheath with 7.5cm-distal part and 70 cm in length

2: MSK-guide 15x90(3D); It is designated for transbrachial direct cannulation into the internal ca-
rotid artery (ICA) and for fitting to the anatomical feature of the ICA. MSK-guide (Medikit Co.Ltd., 
Tokyo, Japan)  
Results:During the period, 188 procedures were done. Among them, 137 were elective and 51 emer-
gent. MSK-guide were used in 101 of 137 elective cases and in 36 28 of 51 emergent cases. All 
transbrachial procedures were successful. Transbrachial procedures didn’t depend on anatomical 
features of the abdominal aorta and/or peripheral arteries. Transbrachial procedures didn’t depend 
on vascular diseases of the abdominal aorta and/or peripheral arteries. The MSK-guide provided 
good support-force. 
Conclusion: Transbrachial neurointervention was feasible and safe by using the MSK-guide sheath 
specifically designated for transbrachial cannulation into the carotid arteries. Routine transbrachial 
approach can open the door for patients and neuroendovascular physicians.

Overall population Good outcome (mRS≤2 at 3 months follow-up) Poor outcome (mRS≥3 at 3 months follow-up) p

Number of patients 102 (100%) 53/102 (51.96 %) 49/102 (48.04 %)  - 
Male 56/102 (54.90 %) 28/53 (52.83 %) 28/49 (57.14 %) 0.81
Females 46/102 (45.10 %) 25/53 (47.17 %) 21/49 (42.86 %) 0.81
Mean age (years old) 62.98 63.43 62.49 0.74
Hypertension 54/101 (53.46 %) 27/53 (50.94 %) 27/48 (56.25 %) 0.74
Diabetes 10/101 (9.90 %) 6/53 (11.32 %) 4/48 (8.33 %) 0.74
Dyslipidemia 32/101 (31.68 %) 16/53 (30.19 %) 16/48 (33.33 %) 0.9
Smoking 27/101 (26.73 %) 14/53 (26.41 %) 13/48 (27.08 %) 0.88
Mean initial NIHSS 16.59 14.5 18.89 0.0001
Brain CT only at admission (no MRI) 27/102 (26.47 %) 8/53 (15.09 %) 19/49 (38.77 %) 0.01
Brain MRI at admission 75/102 (73.53 %) 45/53 (84.91 %) 30/49 (61.22 %) 0.01
Mean DWI-ASPECTS 7.36 7.85 6.67 0.02
Right-side stroke 49/102 (48.04 %) 29/53 (54.72 %) 20/49 (40.82 %) 0.23
Left-side stroke 53/102 (51.96 %) 24/53 (45.28 %) 29/49 (59.18 %) 0.23

Overall population Good outcome (mRS≤2 at 3 months fol-
low-up)

Poor outcome (mRS≥3 at 3 months fol-
low-up) p

IV thrombolysis prior to procedure 62/102 (60.78 %) 34/53 (64.15 %) 28/49 (57.14 %) 0.6
Mean delay  between stroke onset and 
recanalization (min)

358.73 333.78 395.64 0.06

Mean procedure duration (minutes) 73.64 64.11 81.12 0.066
TICI ≥2B after procedure 85/102 (83.33 %) 44/52 (84.61 %) 24/46 (52.17 %) 0.0011
Contrast enhancement on XpeCT after 
procedure

40/88 (45.45 %) 16/48 (33.33 %) 24/40 (60 %) 0.02

Hemorrhagic transformation on 
XpeCT after procedure

7/90 (7.78 %) 3/48 (6.25 %) 4/42 (9.52 %) 0.7

Mean NIHSS at day 1 12.49 5.14 20.84 <0.0001
Craniectomy 7/92 (7.61 %) 1/51 (1.96 %) 6/41 (14.63 %) 0.04
Capillary index score = 0 9/73 (12.33 %) 1/34 (2.94 %) 8/39 (20.51 %) 0.03
Capillary index score = 1 12/73 (16.44 %) 3/34 (8.82 %) 9/39 (23.08 %) 0.12
Capillary index score = 2 26/73 (35.62 %) 14/34 (41.18 %) 12/39 (30.77 %) 0.49
Capillary index score = 3 26/73 (35.62 %) 16/34 (47.06 %) 10/39 (25.64 %) 0.0967
Mean NIHSS at discharge 8.9 4.07 17.27 <0.0001
Number of deceased patients 17/102 (16.67 %) 0 17/49 (34.69 %)  - 
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Prognostic value of middle cerebral artery hyperdensity comparing endovascular to intrave-
nous thrombolysis for acute ischemic stroke in the results of the SYNTHESIS Expansion trial. 
C. Motto1, S. Lanfranconi2, P. Basilico3,  P. Doneda4, E. Ciceri5,  M. Cavazzuti6, R. Gasparotti7,  G. 
Pero8, E. Agostoni9, L. Chiumarulo10, L. Castellan11,  12, G. Craparo13, F. Scomazzoni14, A. Ciccone15 
 
“Niguarda Cà Granda” Hospital, Milano, ITALY1, Ospedale Maggiore Policlinico, Milano, IT-
ALY2, Ospedale Maggiore Policlinico, Milano, ITALY3, “Niguarda Cà Granda” Hospital, Milano, 
ITALY4, IRCSS C. Besta, Milano, ITALY5, Nuovo Ospedale Civile “S.Agostino-Estense”, AUSL 
Modena, Modena, ITALY6, “Spedali Civili”, Brescia, ITALY7, “Niguarda Cà Granda” Hospital, Mi-
lano, ITALY8, “Niguarda Cà Granda” Hospital, Mialno, ITALY9, 
University  “Policlinico”, Bari, ITALY10, “S. Martino” University Hospital, Genova, ITALY11, , , 12, 
“AO Circolo e Fondazione Macchi” University Hospital, Varese, ITALY13, University Hospital “San 
Raffaele”, Milano, ITALY14, Carlo Poma Hospital, Mantova, ITALY15 

Background Middle cerebral artery (MCA) hyperdensity is an early marker of MCA stroke whose 
prognostic value is still unclear. We aimed to analyse the prognostic value of MCA hyperdensity in 
the SYNTHESIS Expansion trial comparing endovascular treatment (ET) to intravenous thrombol-
ysis. Methods We analyzed the baseline CT scan of patients included in the Synthesis Expansion 
study, a randomised multicenter trial on fast-track ET compared to IV t-PA for acute ischemic stroke 
within 4.5 hours from onset. MCA and internal carotid artery (ICA) hyperdensity, early CT signs 
of acute ischemia (lentiform nucleus obscuration, loss of white/gray matter differentiation, sulcal 
effacement), ASPECTS score were evaluated and agreed by two observers blinded to treatment allo-
cation and clinical outcome. Clinical outcome was assessed at 7 days with NIHSS and 90 days with 
mRS. Favorable outcome was defined as 90-day mRS score ≤ 1. Results Baseline CT scans were 
available in 323 patients. Lentiform nucleus obscuration was observed in 64 (20%) patients, loss of 
white/gray matter differentiation in 115 (36%), sulcal effacement in 94 (29%), ASPECT ≤ 7 in 54 
(17%). ICA and MCA hyperdensity were observed in 14 (4%) and 134 (41%) patients, respectively. 
MCA hyperdensity was associated to a worse 7-day NIHSS score (p < 0.001), and unfavourable 90-
day outcome (p = 0.001). In a multivariate analysis including all early CT signs of acute ischemia, 
only MCA hyperdensity was found to be independently associated to unfavourable 90-day outcome 
(OR .0.56;95%CI 0.33–0.96, p=0.035). MCA hyperdensity was also predictive of hemorrhagic 
transformation of infarct (OR 2.3;95%CI 1.3-3.8; p=0.002). MCA hyperdensity was associated to 
unfavourable 90-day outcome in both group of treatment, intravenous and endovascular. Conclusion 
Among early radiological signs of ischemia, MCA hyperdensity was the only independent predictor 
of poor outcome in patients with acute stroke treated with intravenous thrombolysis and ET.

R0314  Interventional neurology 

The dissemination and conditions for endovascular treatments in acute ischaemic stroke in 
Europe 
A. Kobayashi1, A. Czlonkowska2

EFNS Stroke Scientist Panel 
Institute of Psychiatry and Neurology, Warsaw, POLAND1, Institute of Psychiatry and Neurolo-
gy, Warsaw, POLAND2

Background: Endovascular approaches are new emerging methods in the management of acute 
stroke. The aim of this study is to establish the organization of endovascular treatments for stroke in 
European countries. 
Material and methods: A structured questionnaire regarding stroke unit (SU) organization and  us-
age of endovascular treatments for acute stroke in the years 2009-2011 was acquired from repre-
sentatives of the European countries, mostly being members of the EFNS Stroke Scientist Panel or 
local opinion leaders. 
Results: Data from 20/48 (42%) European countries was received. The number of comprehensive 
SU overall was 181 (mostly – 100 in Germany). Intraarterial thrombolysis was reimbursed in 14/20 
and mechanical thrombectomy in 12/20 countries. 6301 procedures were performed (mostly in Ger-
many – 4428 and none in Iceland and Cyprus). An estimate of 0.2% of stroke patients were treated 
and (highest in Slovenia - 0.92%). 90% of the procedures were done by neuroradiologists and only 
1.4% by neurologists. 
Conclusions: There is a lot of diversity in the use of endovascular procedures for acute stroke within 
Europe. The method is underused, but lack of evidence does not support the notion for widespread 
use. Neurologists involvement is insufficient, but current UEMS guidelines support the training of 
neurologists in interventional neuroradiology.
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Endovascular treatment of total carotid artery occlusion 
J.L. Camacho Velasquez1, E. Rivero Sanz2, C. Tejero Juste3,  A. Suller Marti4, A. Sanabria Sanchi-
nel5,  C. Peres Lazaro6, E. Mostacero Miguel7 
 
HOSPITAL CLINICO LOZANO BLESA, ZARAGOZA, SPAIN1, HOSPITAL CLINICO 
LOZANO BLESA, ZARAGOZA, SPAIN2, HOSPITAL CLINICO LOZANO BLESA, ZARAGO-
ZA, 3, HOSPITAL CLINICO LOZANO BLESA, ZARAGOZA, SPAIN4, HOSPITAL CLINICO 
LOZANO BLESA, ZARAGOZA, SPAIN5, HOSPITAL CLINICO LOZANO BLESA, ZARAGO-
ZA, SPAIN6, HOSPITAL CLINICO LOZANO BLESA, ZARAGOZA, SPAIN7

Background: Surgical experience of revascularization of occlusion carotid disease has been known 
to be unfavourable. However, carotid stenting allows the possibility to treat occlusive carotid dis-
ease when cerebral vascularization warrants this. The objective of this study is to evaluate the effec-
tiveness of endovascular revascularization of patients with total carotid artery occlusion. 
Methods: Data was collected from a retrospective register of patients who underwent endovascular 
stenting in a single center. 
Results: A total of 23 patients with complete carotid occlusion were collected. Mean age was 68 
years, with 91.3% (20) being men. The time distribution between disease onset and stenting was <1 
month in 39.1% (9) and 1-3 months in 34.8% (8). A success rate of revascularization was achieved 
in 87% (20) with 78.2% (18) having a residual stenosis of less than 10%. Four (18.2%) patients 
encountered intraoperative complications, bradycardia being the commonest, with no other severe 
complications, such as transient ischaemic attacks or strokes, detected. Postoperative complications 
were scarce and were mainly due to the catheter puncture site, 9.1% (2). 2 patients (8.69%) had 
mayor complications after 24 hours, and in the remainder (91.31%) hospital discharge was achieved 
within 3 days. No re-occlusions or recurrent events were detected. On discharge 59.1% (13) of pa-
tients were seen in the outpatient clinic with a mean follow up period of 4.4 years. 
Conclusion: Endovascular treatment of patients with internal carotid artery occlusion has been 
shown in the study to be safe and effective with minimal residual stenosis. Restenosis and recurrent 
ischaemic events were undetected.

R0316  Interventional neurology 

Aspiration Thrombolysis with Reperfusion Catheter of the Penumbra system for Treatment of 
Acute Posterior Circulation Ischemic Stroke 
D.H. Kim1, S.H. Ahn2, I.S. Choo3 
 
Chosun university, College of medicine, Department of Radiology, Gwangju, SOUTH KO-
REA1, Chosun university, College of medicine, Department of Neurology, Gwangju, SOUTH KO-
REA2, Chosun university, College of medicine, Department of Neurology, Gwangju, SOUTH KO-
REA3

Background: To assess the feasibility and results of aspiration thrombolysis using reperfusion cathe-
ter of the Penumbra system for the treatment of acute ischemic stroke in posterior circulation. 
Methods: 127 consecutive patients within 6 hours from ischemic symptom onset, during a period of 
25 months (Dec 2009 – Dec 2013), treated by a standardized protocol using the reperfusion catheter 
of the Penumbra system without the separator for thrombus aspiration were reviewed. We included 
those with acute ischemic stroke in posterior circulation (n=20) with mean age 66 years (54-77), 11 
females, 9 males. We performed balloon-assisted angioplasty or stent-assisted angioplasty in four 
patients which thrombotic occlusion was detected. The coaxial system, which was assembled by 
a reperfusion catheter of penumbra system and a 1.4F microcatheter, was advanced into occluded 
vessel. The tip of the reperfusion catheter was embedded within the proximal end of the thrombus to 
wedge the catheter with the clot. Thereafter, the reperfusin catheter was withdrawn for connected a 
10-ml syringe to the its proximal hub and maintaining the pulling forces. The location of occlusions, 
Thrombolysis in Cerebral   Infarction (TICI) score, post-thrombolysis hemorrhage or malignant 
edema and clinical outcome (initial National Institute of Health Stroke Scale [NIHSS], 3-month 
modified Rankin scale [mRS]) were evaluated. 
Results: The Thrombolysis in Cerebral Infarction (TICI) grade 2 or 3 was observed in 48 patients 
(17/20, 85%). Symptomatic intracranial and intra-ventricular hemorrhage was developed in one pa-
tient (1/20). The median initial NIHSS scores showed 17.2(2-39). At three months, good outcome 
was noted in 7 of 20 patients (35%, mRS 0–2). Conclusion: In posterior circulation stroke, mechani-
cal thrombolysis using aspiration thrombolysis using reperfusion catheter of the Penumbra system is 
safe and effective in achieving recanalization with good long-term outcome.
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Guidewire Introducer In A Y Connector Reduced Friction From The Delivery Wire During 
Coil Embolization Of Cerebral Aneurysms 
M. ONIZUKA1, K. Sakamoto2, K. Nakai3, K. Kazekawa4

 
Nagasaki Kita Tokushukai Hospital, Nagasaki-shi, JAPAN1, Fukuoka University Chikushi Hos-
pital, Chikushino, Fukuoka, JAPAN2, Fukuoka University Chikushi Hospital, Chikushino, Fukuoka, 
JAPAN3, Fukouka University Chikushi Hospital, Chikushino, Fukuoka, JAPAN4

Background and Purpose: Tight coil packing is one of important keys to avoid the recurrence of 
intracranial aneurysm by coil compaction, although coil embolization is an effective and less-inva-
sive treatment of the aneurysm. However, the tight coil packing causes an increase of resistance and 
increases a risk of aneurysmal rupture consequently. We investigated a coil insertion pressure and 
how effective the adjunctive use of a micro-guidewire introducer is, in the final stage of tight coil 
embolization. Method: We measured continuous change of the resistance to insertion a variety of 
detachable coils to an aneurysm in in vitro model. We examined 3 different types of coils in clini-
cally frequent use as a finishing coil, which are GDC-10 UltraSoft, Micrus ULTIPAQ and ED coil-
10 Extra Soft. In addition, we measured a mechanical pressure as the same way in order to examine 
an effectiveness of the introducer. Result: There were significant differences among 3 coils in every 
1-cm interval except a first interval of “0 - 1 cm”. By using the introducer, 25-30% of the pressure 
was significantly decreased in Micrus coil (P<0.001). Conclusion: The appropriate coil should be 
selected at the final stage of the coil embolization. A micro-guidewire introducer is very useful tool 
to decrease the insertion pressure.

R0318  Interventional neurology 

Feasibility of the transbrachial guide-sheath specifically designed for direct common carotid 
artery cannulation in carotid artery stenting 
S. Kasakura1, T. Mori2, T. Iwata3,  Y. Aoyagi4, Y. Tanno5,  K. Yoshioka6 
 
Department of Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Ka-
makura city  Kanagawa pref, JAPAN1, Department of Stroke Treatment, Shonan Kamakura Gen-
eral Hospital Stroke Center, Kamakura-city, Kanagawa-pref, 2, Department of Stroke Treatment, 
Shonan Kamakura General Hospital Stroke Center, Kamakura-city, Kanagawa-pref, 3, Department 
of Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura-city, Kanaga-
wa-pref, 4, Department of Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Ka-
makura-city, Kanagawa-pref, 5, Department of Stroke Treatment, Shonan Kamakura General Hospi-
tal Stroke Center, Kamakura-city, Kanagawa-pref, 6

Background and Purpose:  
Transfemoral approach is a common technique for carotid artery stenting (CAS), and requires 
guide-wires and/or coaxial catheters for transferal cannulation to CCA. They may be the risk of dis-
tal embolism when a high-grade stenosis exists at the CCA. We have used the specifically designed 
guide-sheath for direct cannulation to CCA without any guide-wire neither coaxial catheter in CAS. 
The aim of our study is to investigate utility and safety of the specific guide-sheath. 
Materials & Methods:  
Included in our retrospective analysis were patients who underwent CAS for CCA with the trans-
brachial guide-sheath (6Fr MSK-guide with 0.088 ID, Medikit Co.Ltd, Japan) specifically designed 
for direct cannulation to CCA, between February 2011 and November 2013 in our institution. Tech-
nical success, procedure time, periprocedual complications and 30-day major cardiovascular events 
(stroke, myocardial infarction, and death) were investigated. 
Results:  
Eight patients were analyzed. Two patients of them underwent transbrachial CAS for right CCA ste-
nosis, and other six for left CCA lesion. In all cases, we were successful in direct cannulation to the 
target CCA with the transbrachial guide-sheath, and performed CAS safely. The median time from 
the arterial picture to the end of procedure was 44.5 minutes (IQR: 13.5). Neither periprocedural 
complications nor cardiovascular events within 30 days following CAS occurred. 
Conclusion:  
We successfully and safely performed CAS for CCA stenosis with the transbrachial guide-sheath 
specifically designed for direct cannulation to the CCA.
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Outcomes in wake-up strokes receiving Intra-arterial therapy 
V.N. NARAGUM1, S.M. Merchant2, Q.S. Shah3

 
Drexel University/Hahnemann University Hospital, Philadelphia, USA1, Drexel University/
Hahnemann University Hospital, Philadelphia, USA2, Abington Memorial Hospital, Abington, 
USA3

Introduction: Less than 5% of the nearly 795.000 patients suffering ischemic stroke receive IV 
thrombolysis, the only FDA approved therapy for acute ischemic stroke. Time of onset is by far the 
largest exclusion factor. Besides 1 in 7 strokes occur during sleep, with majority not considered for 
IV thrombolysis. Extrapolating the numbers to the general US population, approximately 58000 
people who present with wake-up stroke are denied this potential intervention.   
In this study we try to establish the outcomes in wake-up stroke patients receiving intra-arterial ther-
apy at Abington Memorial Hospital between 2009 and 2013.

Methods: We retrospectively analyzed 48 patients with wake-up ischemic stroke, with NIHSS 
scores between 4 and 34, who underwent intra-arterial therapy. Baseline CT, CTA and CT perfusion 
(CTP) to evaluate for mismatch. Internal carotid occlusion was seen in 24 patients and 17 had M1 
occlusion. 5 patients received IA rt-PA alone, 26 patients got a combination of IA rt-PA and mechan-
ical thrombectomy, 17 patients received mechanical thrombectomy alone. Thrombectomy devices 
ranged from the first generation MERCI and Penumbra to newer generation stent retrievers, SOLI-
TAIRE and TREVO. Primary outcomes were measured in terms of TICI score achieved, change in 
NIHSS at discharge and mRS at discharge. 
Results: Median NIHSS score at presentation was 20. Successful recanalization (TICI2B -3) was 
achieved in 35 patients. 29% (n=14) patients had good functional outcome (mRS 0 to 2) at dis-
charge. The mortality rate was 25% (n=12). The mean value for change in NIHSS at discharge in 
the 36 patients who survived, was statistically significant (p<0.002, 95%CI; 2.52 to 10.86). Better 
TICI scores were achieved with newer generation stent retrievers. 3 patients had symptomatic intra-
cranial hemorrhage.  
Conclusion: Endovascular therapy can improve outcomes in patients with wake-up stroke having a 
perfusion mismatch. Efforts should be directed towards considering these potential therapeutic in-
terventions for patients who cannot receive IV thrombolysis.

R0320  Interventional neurology 

Average Factorial Difference on monophasic CTA predicts infarct volume and clinical out-
come in patients following endovascular treatment for acute ischemic stroke 
H. Steglich-Arnholm1, M. Holtmannspoetter2, D.W. Krieger3

 
Department of Neurology, Rigshospitalet, Copenhagen, DENMARK1, Department of Neurora-
diology, Rigshospitalet, Copenhagen, DENMARK2, Department of Neurology, Rigshospitalet, Co-
penhagen, DENMARK3

Background: Clinical assessment to stratify patients with acute ischemic stroke (AIS) for endovas-
cular intervention is challenging and supporting biomarkers to preclude futility stand in need. The 
scope of antecedent ischemic damage relates to the extreme of collateral blood flow adjoining the 
occluded vessel. This investigational study examines a novel way of estimating brain tissue viability 
in monophasic CT-angiography (CTA) 
Method: Single-center study identifying patients with clinical symptoms of AIS relevant to anterior 
circulation occlusions that regained almost or complete reperfusion (TICI2b and TICI3) with endo-
vascular therapy (EVT). Detailed clinical, radiological and treatment related information was col-
lected. Followed-up with modified ranking scale (mRs) at 3 months. On the monophasic CTA areal 
average Hounsfield units (HU) were calculated in representative regions encompassing the anterior 
circulation. Values for both hemispheres were calculated in two planes (antero-posterior and coro-
nal). The average factorial difference (FD) comparing affected to unaffected side was determined 
for each patient. Infarct volume was calculated on the 24-hour post procedure CT-scan. 
Results: 27 patients were identified, 17 (63%) male. Mean age 63.3 years (+/-14), mean NIHSS 16 
(+/- 5), mean infarct volume 54.9cm3 (+/-38.7). Mean time from CTA to recanalization 248.5min 
(+/-127.9) 
FD was correlated with stroke severity (r=0.47, p=0.013), 24-hour infarct volume (r=0.58, p=0.002) 
and mRs (r=0.52, P=0.009).  
Conclusion: This investigation reveals that FD could serve as a simple marker of brain tissue viabil-
ity predicting the infarct volume and clinical outcome with successful reperfusion. Further testing of 
this novel marker in larger cohorts is warranted.
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Correlation between laboratory markers and occurrence of new brain ischemic lesions in pa-
tients undergoing carotid stenting. A prospective pilot study. 
M. Kuliha1, M. Roubec2, D. Skoloudik3,  R. Herzig4, E. Hurtikova5,  A. Goldirova6, V. Prochazka7,  
T. Jonszta8, D. Czerny9, J. Krajca10, K. Langova11 
 
Comprehensive Stroke Center, Department of Neurology, University Hospital Ostrava, Ostra-
va, CZECH REPUBLIC1, Comprehensive Stroke Center, Department of Neurology, University 
Hospital Ostrava, Ostrava, CZECH REPUBLIC2, Comprehensive Stroke Center, Department of 
Neurology, University Hospital Ostrava, Ostrava, CZECH REPUBLIC3, Department of Neurology, 
Palacky University and University Hospital Olomouc, Olomouc, CZECH REPUBLIC4, Compre-
hensive Stroke Center, Department of Neurology, University Hospital Ostrava, Ostrava, CZECH 
REPUBLIC5, Comprehensive Stroke Center, Department of Neurology, University Hospital Ostra-
va, Ostrava, CZECH REPUBLIC6, Comprehensive Stroke Center, Department of Radiology, Uni-
versity Hospital Ostrava, Ostrava, CZECH REPUBLIC7, Comprehensive Stroke Center, Department 
of Radiology, University Hospital Ostrava, Ostrava, CZECH REPUBLIC8, Comprehensive Stroke 
Center, Department of Radiology, University Hospital Ostrava, Ostrava, CZECH REPUBLIC9,-
Comprehensive Stroke Center, Department of Radiology, University Hospital Ostrava, Ostrava, 
CZECH REPUBLIC10, Department of Biophysics, Palacky University Olomouc, Olomouc, CZECH 
REPUBLIC11 

Background: New brain ischemic lesions are detected in about 50% of patients undergoing carotid 
artery stenting (CAS). The aim was to assess correlation between selected laboratory markers and 
occurrence of new brain infarctions after CAS. Methods: All consecutive patients 1) with internal 
carotid artery stenosis >70%, 2) indicated to CAS, 3) with signed informed consent were enrolled 
to the prospective study during 16 months. All patients used dual antiplatelet therapy (acetylsali-
cylic acid [ASA] 100 mg + clopidogrel 75 mg per day) at least 7 days before CAS. Neurological 
examination and brain magnetic resonance imaging (MRI) were performed before and 24 hours 
after CAS in all patients. Venous blood samples were collected within 24 hours before CAS in all 
patients: hematology + reticulocytes, coagulation markers (PT, APTT, INR, Fbg, Clauss), vWF an-
tigen, PAI-1 activity, PAI-1 polymorphism 4G/g, Multiplate (ASA and clopidogrel resistance test). 
Blood samples for the assessment of anti Xa activity were collected during CAS. T-test was used 
for statistical evaluation. Results: The set consisted of 54 patients (39 males; mean age 66.1±7.4 
years). New ischemic brain infarctions on follow-up MRI were found in 33 (61.1%) patients – in 
15 (45.5%) cases in both hemispheres. New ischemic brain infarctions ≥0.5 cm3 were found in 
6 (11.1%) patients. No statistically significant correlation was found between laboratory markers 
and occurrence of new brain infarctions (both <0.5 cm3 and ≥0.5 cm3). No resistance to ASA and 
11.6% resistance to clopidogrel (in 5 patients - 2 with and 3 without new ischemic brain lesions) 
were found. Conclusion: In the presented study, no correlation was found between selected labora-
tory markers and occurrence of new brain ischemic lesions in patients undergoing CAS. Supported 
by IGA MH CR grants NT/11046-6/2010, NT/11386-5/2010, NT/13498-4/2012 and by University 
Hospital Ostrava grant RVO-FNOs/2012-1.
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Impact of Thrombus Shift by Intravenous Thrombolysis on Endovascular Therapy for Acute 
Ischemic Stroke 
Y. Sugiura1, H. Yamagami2, M. Hayakawa3,  D. Daizo Ishii4, K. Morita5,  T. Satow6, J.C. Taka-
hashi7,  K. Toyoda8, K. Nagatsuka9

 
Department of Neurology, National Cerebral and Cardiovascular Center, Suita, JAPAN1, De-
partment of Neurology, National Cerebral and Cardiovascular Center, Suita, JAPAN2, Department 
of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, Suita, JAPAN3, Depart-
ment of Neurosurgery, National Cerebral and Cardiovascular Center, Suita, JAPAN4, Department 
of Neurosurgery, National Cerebral and Cardiovascular Center, Suita, JAPAN5, Department of Neu-
rosurgery, National Cerebral and Cardiovascular Center, Suita, JAPAN6, Department of Neurosur-
gery, National Cerebral and Cardiovascular Center, Suita, JAPAN7, Department of Cerebrovascular 
Medicine, National Cerebral and Cardiovascular Center, Suita, JAPAN8, Department of Neurology, 
National Cerebral and Cardiovascular Center, Suita, JAPAN9

Background: Endovascular therapy (EVT) is a therapeutic option for acute ischemic stroke patients 
with large artery occlusion when intravenous tissue plasminogen activator (IV tPA) is failed. In 
some cases, thrombus shift by IV tPA can be observed at the initiation of EVT. The purpose of this 
study was to assess the impact of thrombus shift on outcome of EVT. 
Methods: Among 50 patients who underwent EVT for acute ischemic stroke between Apr 2012 and 
Sep 2013, failed IV tPA patients were retrospectively investigated. Thrombus shift was defined as a 
distal shift of occlusion site on angiography after IV tPA compared with MRA on admission. Patient 
characteristics, successful reperfusion (Thrombolysis in Cerebral Infarction 2b or 3), total procedure 
time (from groin puncture to reperfusion or end of procedure), and favorable functional outcome 
(modified Rankin Scale score 0-2 at 90 day) were compared between patients with thrombus shift 
(TS group) and those without (non TS group). 
Results: Among 34 failed IV tPA patients (19 men, 72.9±12.1 years old), thrombus shift was ob-
served in 11 patients (32%). Systolic blood pressure (142 vs 166mmHg, P<0.01) and plasma 
D-dimer level (0.8 vs 1.7µg/mL, P<0.05) were lower in TS group than in non TS group. Age, sex, 
baseline NIHSS score, stroke subtype and site of occluded artery on admission MRA were similar 
in two groups. TS group tended to have a higher rate of successful reperfusion than non TS group 
(72.7 vs 52.2%, P=0.29). The total procedure time was significantly shorter in TS group than in non 
TS group (58 vs 107min, P=0.04). Favorable functional outcome seemed to be more frequent in TS 
group (36.4 vs 26.1%, P=0.69), though the difference was not significant. 
Conclusion: Lower blood pressure and D-dimer level were associated with thrombus shift by IV 
tPA. Thrombus shift can be related to early successful reperfusion with EVT in failed IV tPA pa-
tients with acute ischemic stroke. Larger study is needed to clarify this relation.

R0323  Interventional neurology 

Endovascular treatment of the vertebral artery origin stenosis by using the closed-cell, self-ex-
pandable Carotid Wallstent 
T. H. Lee1, S. M. Sung2, S. W. Lee3

 
Interventional Neuroradiology, Pusan National University Hospital, Busan, SOUTH KO-
REA1, Neurology, Pusan National University Hospital, Busan, SOUTH KOREA2, Neurosurgery, 
Yangsan Pusan National University Hospital, Busan, SOUTH KOREA3 

Background: Endovascular treatment has been considered a good alternative to surgery for symp-
tomatic vertebral artery origin stenosis (VAOS) due to the high morbidity risk associated with sur-
gery. We evaluate the feasibility and efficacy of insertion of the closed-cell, self-expandable Carotid 
Wallstent for treatment of VAOS 
Patients and Methods: The records of 47 patients with VAOS refractory to adequate medication who 
were treated by endovascular treatment with the Carotid Wallstent from December 2004 to Novem-
ber 2010 were retrospectively evaluated. 
Results: Of the 47 patients, 37 presented with transient ischemic attacks or stroke. Thirty-one pa-
tients (65.9%) manifested other brachiocephalic stenoses; of these, 26 patients had occlusion, hypo-
plasia, or stenosis of the contralateral vertebral artery. Overall technical success (defined as 20% or 
less residual stenosis) was 100%. Procedure-related complications (n = 6, 12.7%) included sudden 
asystole (n = 1), acute in-stent thrombosis (n = 2), minor stroke (n = 2), and stent shortening (n = 1). 
All complications were resolved without permanent neurological deficit. Angiographic follow-up 
(mean, 9.0 months) was achieved in 32 patients and revealed in-stent restenosis in 1 patient (3.1%) 
and stent malposition by shortening in 2 patients (6.2%). No stent fracture occurred in any of the pa-
tients on follow-up angiography. All patients were neurologically stable at clinical follow-up. 
Conclusion: Endovascular treatment of symptomatic VAOS using the closed-cell, self-expandable 
Carotid Wallstent is technically feasible and effective in alleviating patient symptoms and for im-
proving vertebrobasilar blood flow.
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NEUROVASCULAR COMPLICATIONS AFTER CAROTID ARTERY STENTING: TO-
WARDS FREQUENCY REDUCTION AND EARLY DIAGNOSIS 
A. Domínguez Mayoral1, M.A. Gamero García2, S. Pérez Sánchez3,  M.A. Quesada García4, M. Ig-
lesias5,  C. Carrascosa6, R.J. Ruiz Salmerón7 
 
Virgen Macarena Hospital, Seville, SPAIN1, Virgen Macarena Hospital, Seville, SPAIN2, Virgen 
Macarena Hospital, Seville, SPAIN3, Virgen Macarena Hospital, Seville, SPAIN4, Virgen Macarena 
Hospital, Seville, SPAIN5, Virgen Macarena Hospital, Seville, SPAIN6, Virgen Macarena Hospital, 
Seville, SPAIN7

BACKGROUND:  
Carotid artery stentig is growing as an alternative to endarterectomy. However, frequency and early 
diagnostic of neurovascular complications like hyperperfusion syndrome or ischemic stroke de-
pends on the experience of neurovascular team.  
METHODS: 
We have included 279 patients with carotid artery stenting from 2008 to 2013 in Virgen Macarena 
Hospital of Seville (Spain).  
RESULTS: 
We have registrered a high procedural success rate (96%). Symptomatic neurovascular complica-
tions happen in 13 patients (4.65%). Hyperperfusion syndrome was detected in 8 patients. In this 
group, we have observed more percentage of some risk factors described in previous literature like 
hypertension, diabetes, elderly (average age 71 vs 68 years old in all serie), near-occlusion carotid 
stenosis and contralateral carotid stenosis. Acute ischemic stroke was diagnosed in 5 patients, with 
risk factors similar to hyperperfusion syndrome. Acute silent ischemia was registrered by brain 
magnetic resonance image in 64 patients (23%).    
DISCUSSION 
Carotid artery stenting could be a safe and effective procedure in experienced hands. Identification 
of risk factors like hypertension, diabetes, near-occlusion stenosis and contralateral stenosis is im-
portant for early diagnostic of neurovascular complications. Clinical monitorization and hyperten-
sion control in Stroke Unit after carotid  artery stenting are good ideas to decrease the frecuency of 
these problems. Brain magnetic resonance image after endovascular intervention could be useful to 
detect silent ischemia. Long-term clinical follow-up is necesary to discard other complications.

R0325  Interventional neurology 

Safety and feasibility of acute carotid intervention following failed intravenous thrombolysis 
H. Steglich-Arnholm1, M. Holtmannspoetter2, D.W. Krieger3

 
Department of Neurology, Rigshospitalet, Copenhagen, DENMARK1, Department of Radiolo-
gy, Rigshospitalet, Copenhagen, DENMARK2, Department of Neurology, Rigshospitalet, Copenha-
gen, DENMARK3

Background: Approximately 300 patients were treated with endovascular therapy (EVT) over past 
two years at Copenhagen’s National Hospital. 50 patients had an acute occlusion or severe steno-
sis of the extracranial internal carotid artery (ICA) at the time of presentation. This study describes 
prognosis and safety of acute stenting of the ICA in acute ischemic stroke. 
Method: Single centre study of patients with ICA-stenting within 12 hours from onset. Detailed 
clinical, demographic and radiological information was obtained from electronic databases. Intrace-
rebral hemorrhages (ICH) were classified according to ECASS criteria. 
Results: In 44 (88%) of 50 patients ICA-stenting was accomplished. Mean age: 63.3 years (+/-
13.2), 29 (66%) male. 32 (72%) had additional distal thrombus material in carotid terminus (n=11) 
or middle cerebral artery (n=21). In 12 (37%) patients the affected carotid required angioplasty and 
stenting before proceeding with thrombectomy. Mean NIHSS was 15 (+/-5) and time from onset 
to reperfusion 321min (+/-101min). 38 (86%) had failed iv-thrombolysis prior to EVT. All patients 
received off-label dual antiplatelet therapy with at least 50% ADP inhibition prior to intervention. 
31(70%) obtained additional GP-IIb/IIIa inhibition amid the procedure. Post-procedural ICH de-
veloped in 20 (45%), 5 of which were symptomatic and acute stent thrombosis occurred in 5(11%). 
When comparing the means time from iv-thrombolysis to stenting was less in patients with ICH 
(160min vs. 241min, p=0.038). 29 (58%) had favourable outcome (mRS 0-2), 12% were dead at 3 
months. 
Conclusion: Acute carotid stenting in the acute stroke setting is feasible and reasonable safe. Clin-
ical outcome and post-procedural complications equal that in thrombectomy alone. Concurrent 
iv-thrombolysis as indicated by expeditious stenting may increase risk of ICH. Future studies need 
to address the use of anti-aggregants in patients having carotid stenting following thrombolysis.
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Angiographyc recanalization in the SYNTHESIS expansion Trial. Preliminary results. 
C. Motto1, E. Ciceri2, L. Valvassori3,  E. Boccardi4, S. Mangiafico5,  C. Gandolfo6, E. Cotroneo7,  L. 
Quilici8, V. Caso9, A. Giorgianni10 A Ciccone15 
 
AO Niguarda Ca’ Granda, Milano, ITALY1, IRCSS C. Besta, Milano, ITALY2, AO Niguarda Ca’ 
Granda, Milano, ITALY3, AO Niguarda Ca’ Granda, Milano, ITALY4, University Hospital “Careg-
gi”, Firenze, ITALY5, “S. Martino” University Hospital, Genova, ITALY6, San Camillo-Forlanini, 
Roma, ITALY7, AO Niguarda Ca’ Granda, Milano, ITALY8, Hospital, Perugia, ITALY9, 
AO Circolo e Fondazione Macchi University hospital, Varese, ITALY10, AO C. Poma, Mantova, IT-
ALY15 

Background  
Recanalisation is the goal of endovascular treatment and should be associated to good clinical out-
come. The aim of our study was to evaluate the prognostic value of recanalisation in the cohort of 
patients treated with endovascular approach in the SYNTHESIS expansion Trial. 
Methods 
We analyzed the angiography of 159 patients prospectively included in the SYNTHESIS Expansion 
study, a randomised multicenter trial on fast-track endovascular treatment compared to IV t-PA for 
acute ischemic stroke within 4.5 hours after onset. Baseline clinical features, imaging, and func-
tional outcomes (7-day NIHSS, 90-day mRS) were evaluated. All angiographies were centrally re-
viewed blinding to patient outcome. 
Results 
No occlusion was observed in 17 cases. In the remaining 142 cases, the occlusion was anterior cir-
culation in 133, and posterior circulation in 9. Based on the available data, angiographic recanalisa-
tion was observed in 63% of cases, complete in 19 out of 129 (15%), incomplete in 62 (48%). No 
recanalisation in 48 (37%) patients. It was observed a correlation between complete recanalisation 
and favourable 90-day outcome (mRS < 1) (OR 5.4; 95% CI 1.62 - 18.01, p=0.006). Futile recanali-
sation was associated to baseline NHISS (p=0.04) and time to treatment (colinearity). 
Conclusion 
Our preliminary data demonstrated a good recanalisation rate considering that at the time of the trial 
the mechanical thrombectomy was not standardized and performed only in selected centers and pa-
tients. Variable associated to futile recanalisation should guide future patient selection.

R0327  Interventional neurology 

The effect of cilostazol on preventing angiographic restenosis following elective percutaneous 
transluminal cerebral balloon angioplasty, serial angiographic investigation of 30 cases 
Y. Aoyagi1, T. Mori2, Y. Tanno3,  T. Iwata4, Y. Miyazaki5,  S. Kasakura6, K. Yoshioka7 
 
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, JA-
PAN4, Shonan Kamakura General Hospital Stroke Center, , 5, Shonan Kamakura General Hospital 
Stroke Center, kamakura, JAPAN6, Shonan Kamakura General Hospital Stroke Center, Kamakura, 
JAPAN7

Background:Previous studies have reported that cilostazol may have effects on preventing resteno-
sis following carotid artery stenting. The purpose of our retrospective study was to investigate the 
effect of cilostazol on reducing restenosis following elective percutaneous transluminal cerebral bal-
loon angioplasty (PTCBA). Methods:Included  were patients 1) who underwent elective PTCBA for 
70% or more high-grade stenosis between Feb 2005 and Apr 2013, 2) who started to take dual anti-
platelet agents(DAPT) before PTCBA and continued at least for 3 months, 3) who continued to take 
some antiplatelet agents between 3 and 12 months after PTCBA and 4) who underwent angiography 
to assess restenosis at 3 and 12 months. Elective PTCBA was defined as PTCBA  30 days or older 
after the last ischemic stroke. Aspirin or cilostazol coupled with thienopyridine agents was used as 
DAPT. Evaluated were baseline patient’s characteristics, antiplatelet, stenosis rate before and after 
PTCBA, angiographic binary restenosis at 3 and 12 months. Restenosis was defined as a 50% or 
more stenosis of the artery.Patients were classified into two groups as follows; patients who started 
to take cilostazol as one of DAPT and continued for 12 months or until restenosis (group CI), and 
patients who started to take antiplatelet agents except cilostazol (group ACr). Binary restenosis was 
compared between two groups. Results:30 patients matched to our criteria. Their mean age was 64 
years and female was 8. There were 12 patients in group CI and 18 in group ACr. Overall cumu-
lative restenosis rate was 26.6% (8/30) at 3 months and 50% (15/30) at 12 months and 7patients 
underwent repeat PTCBA for the restenosis within 12 months following PTCBA. No ischemic 
strokes occurred with 12 months following PTCBA. In group CI, angiographic restenosis rate was 
33.3% (4/12) at 3 months and 41.7% (5/12) at 12 months and 3 patients (25%; 3/12) underwent re-
peat PTCBA. In group ACr, angiographic restenosis rate was 22.2% (4/18) and 55.6% (10/18) at 12 
months and 4 patients (22.2%; 4/18) underwent repeat PTCBA. Conclusion:Cilostazol may have no 
effects on prevention of restenosis following PTCBA.
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ENDOVASCULAR THERAPY FOR ACUTE VERTEBROBASILAR ARTERY OCCLU-
SION: EXPERIENCE OF DONOSTIA UNIVERSITY HOSPITAL, BASQUE COUNTRY, 
SPAIN 
N. Gonzalo1, P. De la Riva2, M. Tainta3,  N. Andrés4, M. Arruti5,  N. Diez6, J.A. Larrea7,  A. Lu-
ettich8, J. Massó9, A.M. De Arce10, M.T. Martinez11, F. González12, M.A. Urtasun13 
 
Hospital Universitario Donostia, Donostia-San Sebastián, SPAIN1, Hospital Universitario 
Donostia, Donostia-San Sebastián, SPAIN2, Hospital Universitario Donostia, Donostia-San Se-
bastián, SPAIN3, Hospital Universitario Donostia, Donostia-San Sebastián, SPAIN4, Hospital Uni-
versitario Donostia, Donostia-San Sebastián, SPAIN5, Hospital Universitario Donostia, Donos-
tia-San Sebastián, SPAIN6, Hospital Universitario Donostia, Donostia-San Sebastián, SPAIN7, 
Hospital Universitario Donostia, Donostia-San Sebastián, SPAIN8, Hospital Universitario Donostia, 
Donostia-San Sebastián, SPAIN9, 
Hospital Universitario Donostia, Donostia-San Sebastián, SPAIN10, Hospital Universitario Donos-
tia, Donostia-San Sebastián, SPAIN11, Hospital Universitario Donostia, Donostia-San Sebastián, 
SPAIN12, Hospital Universitario Donostia, Donostia-San Sebastián, SPAIN13

BACKGROUND 
The stroke of posterior circulation has its own characteristics: low frequency, minor rate of bleed-
ing complications and wide therapeutic window. Recanalisation techniques are usual practice in the 
management of acute vertebrobasilar artery occlusion (VBAO). The efficacy of interventional treat-
ment must be demonstrated by recording brief case series.  
The main objective is to describe the experience of neuroradiological interventional treatment in the 
VBAO at  Donostia University Hospital between January 2010 and March 2013. 
METHODS 
It was a retrospective and observational study of patients aged 18 years or older who presented 
with an acute symptomatic and radiologically confirmed VBAO. Patients with contraindication for 
intravenous fibrinolysis (ivF), intra-arterial fibrinolysis (iaF) or mechanical thrombectomy (MT) 
were excluded. A SPSS data base was created, that included information on baseline characteristics, 
stroke risk factors, type of treatment, pre-treatment and post-treatment neurological deficits and out-
come at discharge. 
RESULTS 
Twenty-three patients (15 males) were included; the median age was 69 years. Hypertension and 
dyslipemia were the most prevalent stroke risk factor. Table 1 shows other stroke risk factors and 
stroke variables.The most prevalent performed treatment was MT with 15 patients (65%). Clinically 
the mRS at discharge was 0-2 in 13 patients (56%) and global death rate was 30% (7 patients). Our 
results are similar to other published series in terms of mortality and autonomy in daily living. Table 
2 shows the frequency of others type of treatments and outcome variables. 
CONCLUSION 
The interventional treatment of VBAO at our hospital is safe and effective. These initial results 
must be confirmed by further prospective studies with a larger number of cases.

R0329  Interventional neurology 

Clinical analysis of CAS with using filter-protected device and proximal flow blockage device: 
preliminary result 
S.Y. CHUNG1, M.S. PARK2, B.H. YOON3

 
Department of Neurosurgery, Eulji University Hospital, Daejeon, SOUTH KOREA1, Depart-
ment of Neurosurgery, Eulji University Hospital, Daejeon, SOUTH KOREA2, Department of Neu-
rosurgery, Eulji University Hospital, Daejeon, SOUTH KOREA3

Objective: The main concern regarding transfemoral carotid artery stenting (CAS) is the possible 
dislodgement of cerebral emboli during procedure. CAS with endovascular proximal flow blockage, 
obtained with the MoMa system is deemed able to reducecerebral embolization observed during fil-
ter-protected CAS. We evaluated clinical outcome and intraoperative embolization rates in a series 
of patients undergoing CAS with filter-protected device and the MoMa system. Method: During 
2 year, a series of 27 consecutive patients with symptomatic or asymptomatic ICA stenosis ≥70% 
were included to undergo CAS with filter-protected device and the MoMa system. All patients un-
derwent preoperative and postoperative DW-MRI in order to detect new ischemic lesions. We com-
pared clinical outcome and postoperative embolization rates in each. Result: CAS was successfully 
performed in all 27 patients. No deaths or neurological events occurred in the postoperative period 
with filter-protected device and the MoMa system. The filter-protected device was successfully used 
in 21 patients (technical success: 95%). Mean age was 68.4 year old and mean stenosis was 83%. 
Preoperative infarction was 47% (10/21). DW-MRI disclosed 94 new ischemic lesions in 15 pa-
tients (14/21, 67%). 11 lesions in 4 patients were contralateral to the treated carotid artery. Whereas, 
the MoMa system was successfully used in 6 patients (technical success: 86%). Mean age was 71.4 
year old and mean stenosis was 90%. Preoperative infarction was 33% (2/6). No intolerance to bal-
loon occlusion was observed. DW-MRI disclosed 6 new ischemic lesions in 1 patients (1/6, 17%). 
All lesions were ipsilateral to the treated carotid artery. Conclusion: Transfemoral CAS with the 
MoMa system achieves good technical and clinical results while postoperative incidence of DW-
MRI ischemic lesions is inferior to the one reported after transfemoral filter-protected CAS. How-
ever, CAS with the MoMa system is still accompanied by a non-negligible cerebral embolization. 
Further study, directly comparing the results of DW-MRI after CAS with distal filters and proximal 
occlusion devices, are needed to confirm this trend.
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Role of Revive Device in acute embolic MCA occlusion Due to a rare Type of Intracranial ICA 
Dissection 
R. K. YADAVA1, A. S. SAEED2, L. MAKALANDA3,  K. WONG4, E. CHARALAMPAKI5,  P. 
GOMPERTZ6

 
Barts Health NHS Trust, London, UNITED KINGDOM1, Barts Health NHS Trust, LONDON, 
UNITED KINGDOM2, Barts Health NHS Trust, LONDON, UNITED KINGDOM3, Barts Health 
NHS Trust, LONDON, UNITED KINGDOM4, Barts Health NHS Trust, LONDON, UNITED 
KINGDOM5, Barts Health NHS Trust, LONDON, UNITED KINGDOM6

Spontaneous Internal carotid artery dissection in Petrous canal resulting in severe stroke is very 
rare.  
This 41 year old female optician was brought to the regional Hyper-acute stroke centre in London 
this autumn at 9.10 am, with complaints of acute onset loss of speech with fluctuant right sided 
weakness for 1.5 hours. That evening she had complained of headache. On arrival she was drowsy 
with NIHSS score of 17. She had a normal CT Brain and CT angiogram showed acute left middle 
cerebral artery occlusion in its M2 segment with a large perfusion deficit in the posterior Middle 
Cerebral artery territory including peri-Rolandic region. There was a left Internal Carotid artery dis-
section in the petrous canal. She was started on Intravenous Alteplase within 3 hours from the stroke 
onset and within 5.5 hours from ictus she underwent a catheter angiogram and Platinum/Prowler se-
lect plus micro-catheter was introduced into the distal M2 branch and thrombectomy was performed 
with the help of Revive device in two attempts.  
Her post thrombolysis MRI brain scan showed acute infarcts in the left basal ganglia and few scat-
tered embolic infarcts in the left cerebral cortex in the MCA territory. Clinically she made an ex-
cellent recovery with her 24 hours and 7 days NIHSS scores being 3 and 0 respectively. She was 
maintained on Clopidrogel 75 mg od and at 10 weeks, her Modified Rankin Score was 1 with mild 
impairment in recall and mild deterioration in the hand writing.  
This case highlights role of catheter angiogram in identification and successful treatment of rarer 
causes of ischaemic stroke in young adults, without which underlying pathogenesis can be hard to 
identify.

Table 1. Stroke risk factors and stroke variables.

 VASCULAR RISK FACTOR 
Hypertension   8(47.1%)
Dyslipemia 8(47.1%)
Diabetes mellitus 4(23.5%)
Exsmokers

Smokers

2 (17%)

4 (23%)
Previous SNC stroke 5 (25%)
Atrial fibrilation 5 (25%)

STROKE VARIABLES  
NIHSS  at admission (mean) 15.39 (DE: 9.55)
Symtoms onset known accuracely 15 (65%)
Oclussion site

-          Proximal basilar artery

-          Middle basilar artery

-          Distal basilar artery

 

5 (21%) 

9 (39%) 

9 (39%) 

Table 2: Frecuency of type of treatments and outcome variables.

TREATMENT VARIABLES
Performed treatment:

-          Mechanical thrombectomy

-          ivF + MT 

-          iaF + MT 

-          ivF+ iaF+MT

 

15(65%)

5 (22%)

2 (9%)

1 (3%)
OUTCOME VARIABLES

Complete  recanalisation 19 (83%)
NIHSS at discharge  (median) 11.00 (ED= 12.21)
Modified Rankin Score at dis-
charge

-          0-2

-          3-5

-          6 = death

 

13 (56%)

3  (12%)

7  (30%)
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Mechanical Solitaire thrombectomy with low-dose booster tirofiban injection 
S.Y. Hah1

 
Inje University, HaeundaePaik Hospital, Busan, SOUTH KOREA1

Background and Purpose: Mechanical thrombectomy using a Solitaire stent has been recently used 
with a high recanalization rate and favorable clinical outcome in intra-arterial thrombolysis. To 
achieve a higher recanalization rate of mechanical Solitaire thrombectomy, we used an intra-arterial 
low-dose booster tirofiban injection after stent deployment into the occluded segment. We report the 
safety and recanalization rates in the mechanical Solitaire thrombectomy with a low-dose booster 
tirofiban injection. 
Methods: Between February and March 2013, 13 consecutive patients underwent mechanical Soli-
taire thrombectomy with low-dose booster tirofiban injection. The occlusion site included the prox-
imal middle cerebral artery (5 patients), the internal carotid artery (5 patients), the top of the basilar 
artery (2 patients) and the distal middle cerebral artery(M2 segment) (1 patient). Six patients under-
went bridge treatment, including intravenous tissue plasminogen activator. Approximately 250 mcg 
of tirofiban was used in all patients except one (500 mcg). All occluded vessels were recanalized af-
ter 3 attempts at stent retrieval (1 time, n=9; 2 times, n=2; 3 times, n=2). 
Results: Successful recanalization was achieved in all patients (TICI 3, n=8; TICI 2b, n=5). Proce-
dural complications developed in 3 patients (subarachnoid hemorrhage, n=2; hemorrhagic trans-
formation, n=1). Mortality occurred in one patient with basilar artery occlusion due to reperfusion 
brain swelling after mechanical Solitaire thrombectomy with low-dose booster tirofiban injection. 
Favorable clinical outcome (mRS&#8804;2) was observed in 8 patients (61.5%). 
Conclusion: These results suggest that low-dose tirofiban infusion accelerates the recanalization rate 
in mechanical Solitaire thrombectomy with no additive hemorrhagic complication.
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Late bilateral cerebral hyperperfusion  syndrome after endovascular revascularisation of bra-
chiocephalic trunk. 
F. Gonzalez Lopez1 
 
Hospital Universitario Donostia, San Sebastian, SPAIN1

BACKGROUND: 
Cerebral hyperperfusion syndrome is a rare and serious complication after revascularisation therapy 
of supraortic vessels. A few cases has been reported after treatment of revascularisation of brachio-
cephalic trunk.  
METHODS AND RESULTS: 
A 59 female was admitted to department of neurology to study repetitive syncope. Angio-CT Scan  
was performed showing  an occlusion of  the left carotid internal artery and the brachiocephalic 
trunk with main intracaneal perfusion across left vertebral artery. Angioplasty and emplacement of 
stent in brachiocephalic trunk was done. In the 25th day after the procedure the patient was admit-
ted in our hospital after a partial motor seizure on the left body. A CT scan with angioTC was done 
showing  a subarachnoid haemorrhage in the right frontal lobe, permeability of the stent and no 
vascular malformation. Transcranial doppler showed no aceleration in the flow of cerebral medial 
arteries.  A MR was done showing in T2 and FLAIR sequences hyperintensities in subcortical white 
matter of parieto-occipital right lobe and blood in subarachnoid space of left frontal lobe.  Antiepi-
leptic drugs were introduced without  new seizure events. 
CONCLUSIONS:  
The incidence of cerebral hyperperfusion syndrome is 0-3% in different studies. Usually begins the 
first days after the revascularisation but some cases has been reported even in the 28th day. Deterio-
ration of consciousness, confusion and severe headache are the most common symptoms. Focal sei-
zure and transitory neurological deficits are also a frequent clinical manifestation. Transcranial dop-
pler usually shows an increase of 100 % in cerebral blood flow in ipsilateral medial cerebral artery. 
MR and CT scan can present cerebral edema and hemorrage. The treatment and prevention is based 
on strict control of blood pressure the first days after revascularitation therapy. 

R0333  Interventional neurology 

Tirofiban injection after solitaire stent deployment as rescue technique in intra-arterial 
thrombectomy : Single center experience 
J.H. Seo1, H.W. Jeong2, E.G. Kim3

 
Department of Neurology, Inje University College of Medicine, Busan Paik Hospital, Busan, 
SOUTH KOREA1, Department of Diagnostic Radiology, Inje University College of Medicine, Bu-
san Paik Hospital, Busan, SOUTH KOREA2, Department of Neurology, Inje University College of 
Medicine, Busan Paik Hospital, Busan, SOUTH KOREA3

Mechanical thrombectomy using solitaire stent (Covidien/ev3, Dublin, Ireland) has been introduced 
effective method in acute ischemic stroke. However, there were no consensuses on treatment strate-
gies after the failure of the thrombectomy using solitaire stent. We described experiences about tiro-
fiban injection after solitaire stent deployment as a rescue therapy after the failure of thrombectomy.  
Material and method 
Data on 11 patients treated with mechanical thrombectomy using solitaire stent were collected, ret-
rospectively. Solitaire stent was used as primary thrombectomy method in all 11 patients. If throm-
bectomy with solitaire stent failed, we performed the tirofiban injection after solitaire stent deploy-
ment as rescue method. 
Result 
Median age and initial NIHSS was 68 years (range, 50-87) and 14 (range, 6-20). Female was 4 
(36.3%). Mean time of FAT was 78.5 minutes. The vessel occlusions were 8 cases in the middle ce-
rebral artery, 1 in distal internal carotid artery, and 2 in basilar artery. 

Successful recanalization (TICI grade 2b and 3) using rescue method was achieved in 9 (81.8%) 
of all 11 patients. In two patients with no successful recanalization after rescue method, angioplas-
ty with stent insertion was performed and successful recanalization was achieved in all 2 patients. 
Periprocedural complications occurred in 3 patients (distal embolization, n=2; wire perforation, 
n=1). Mortality occurred in one patient. Eight patients experienced the neurological improvement. 
Conclusion   
We suggest that tirofiban injection after solitaire stent deployment may be effective and safe for 
successful recanalization after the failure of thrombectomy using solitaire stent in acute ischemic 
stroke.
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Association of the age of patient and the rate of stenosis with the development of emboli and 
acute infarcts in carotid artery stenting with embolic protection device. 
D.W. Park1, J.H. Cheong2 
 
Hanyang University Guri Hospital, Guri-si, SOUTH KOREA1, Hanyang University Guri Hospi-
tal, Guri-si, SOUTH KOREA2

Background: 
The use of embolic protection device (EPD) may cause troubles such as flow stagnation, vasospasm, 
difficult retrieval and vessel dissection, as well as cost efficiency which has called into question the 
efficacy of protecting devices. Neverthelsess, it has been popularized to use EPD during carotid 
artery stenting (CAS), because of the capture of embolic materials and the protection of embolic 
infarcts, and thromboembolic complications have been significantly reduced. This study is to evalu-
ate the association of the age of patient and the rate of stenosis with the development of emboli and 
acute infarcts in CAS with EPD. 
Methods:  
Forty-eight consecutive patients (49-81 years old, mean; 68.2), who underwent CAS with EPD due 
to proximal internal carotid artery stenosis were included. All of them received oral aspirin (100mg) 
and clopidogrel (75mg) daily for a minimum 5 days prior to the procedure, and initial intravenous 
bolus injection of heparin of 1500-3000 IU with 1000 IU at 1 hour later. Pre-stenting balloon dilata-
tion was performed in the stenotic area under EPD placement before CAS. Diffusion weighted MR 
imaging was performed one day after CAS. 
Patients were classified into three groups with no, small and large emboli captured within EPD, 
which were compared with medical and radiological information. 
Results: 
No, small and large emboli are identified within EPD in each 20, 12 and 16 patients. The older age 
and the more severe stenosis are associated with the development of emboli and acute infarcts (P 
value < 0.1). 
Conclusion: 
In patients treated with CAS under EPD, older age and the rate of stenosis tend to be related with 
the development of emboli and acute infarcts. Therefore in the patients with risk factors, it’s essen-
tial to carefully manage the procedure of CAS with EPD.

R0335  Interventional neurology 

The Use of Mechanical Recanalization and Intra-Arterial Thrombolysis in Distal Emboliza-
tion during Carotid Artery Stenting of Symptomatic Stenosis of the Internal Carotid Artery – 
A Case Report 
D. Vaclavik1, M. Slizova2, K. Blejcharova3,  R. Herzig4, D. Kucera5,  M. Valka6 
 
AGEL Research and Training Institute  –  Ostrava-Vítkovice Branch, Ostrava-Vítkovice Hos-
pital, Neurology Department, Czech republic, Ostrava, CZECH REPUBLIC1, AGEL Research 
and Training Institute  –  Ostrava-Vítkovice Branch, Ostrava-Vítkovice Hospital, Neurology De-
partment, Czech republic, Ostrava, CZECH REPUBLIC2, AGEL Research and Training Institute  
–  Ostrava-Vítkovice Branch, Ostava-Vítkovice Hospital, Neurology Department, Czech republic, 
Ostrava, CZECH REPUBLIC3, Comprehensive  Stroke Center, Faculty of Medicine and Dentistry, 
Palacky University, Olomouc, Czech republic, Olomouc, CZECH REPUBLIC4, AGEL Research 
and Training Institute  –  Ostrava-Vítkovice Branch, Ostrava-Vítkovice Hospital, Angiology De-
partment, Czech republic, , 5, AGEL Research and Training Institute  –  Ostrava-Vítkovice Branch, 
Ostrava-Vítkovice Hospital, Angiology Department, Czech republic, Ostrava, CZECH REPUBLIC6

Background:  Carotid endarterectomy (CEA) represents the standard treatment method in severe 
symptomatic carotid stenoses of the internal carotid artery, carotid artery stenting (CAS) is an alter-
native in selected patients. Distal embolization a feared complication of both methods. We present 
two case reports of the use of mechanical recanalization and intra-arterial thrombolysis in distal em-
bolization during stenting. 
Methods: Between the years 2007 – 2012 CAS was performed in 103 patients with symptomatic 
ICA stenosis. 30-day morbidity/mortality was 5,8 %. In two patients (1,9 %), in whom distal embo-
lization into MCA occurred during CAS, mechanical recanalization and intra-arterial thrombolysis 
was performed. 
Case report 1 – male, 1946, symptomatic 90% left ICA stenosis, right ICA occlusion.  Epi filter BS 
inserted through lesion, stent implanted into the left ICA. Immediately after dilatation, right hemi-
paresis (NIHSS 14) developed. Angiography (AG) showed intracranial ICA occlusion (TICI grade 
0).  Due to persistent occlusion the MCA, rt-PA at a dose of 5,5 mg/15 min applied locally. Control 
angiography showed complete recanalization of the ICA and the left MCA (TICI grade 3), NIHSS 
1. Brain MRI + DWI showed no new ischaemic changes. After 7 days NIHSS 0, mRS 0. 
Case report 2 – male, 1935, symptomatic 90% right ICA stenosis, asymptomatic 90 % left ICA ste-
nosis. NIHSS 0, mRS 0. Stent implanted into the right ICA. After stent implantation left hemipare-
sis (NIHSS 2) developed, AG showed occlusion of the M1 segment the right MCA (TICI grade 0). 
Embolus removal performed with Solitaire device. AG showed partial recanalization of the MCA 
with persistent occlusion of the M3 segment (TICI grade 2b), NIHSS 1. Brain CT showed acute 
ischaemia in the region of the right precentral and central sulci. On the 7th day NIHSS 1, mRS 1. 
Conclusion: By presenting these case reports, we aim to draw attention to the possibility of immedi-
ate solution to distal embolization during carotid artery stenting. We regard the possibility of imme-
diate use of intracranial recanalization methods as an advantage of CAS.
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Monocentric experience of mechanical thrombectomy with the TREVO stent 
P.-H. LEFEVRE1, P. THOUANT2, A. CHAVENT3,  C. VOGUET4, A. KAZEMI5,  F. RICOLFI6 
 
Service Neuroradiologie CHU de Dijon, Dijon, FRANCE1, Service Neuroradiologie CHU de 
Dijon, Dijon, FRANCE2, Service Neuroradiologie CHU de Dijon, Dijon, FRANCE3, Service Neu-
roradiologie CHU de Dijon, Dijon, FRANCE4, Service Neuroradiologie CHU de Dijon, Dijon, 
FRANCE5, Service Neuroradiologie CHU de Dijon, Dijon, FRANCE6

Background and purpose – Analyzing the angiographical and clinical results in mechanical throm-
betomy with the TREVO® stent and comparing to the SOLITAIRE® results. 
Methods – Thirty two patients were retrospectively included between April and December 2014. All 
of them underwent mechanical thrombectomy with the TREVO Pro Vue® device with or without 
intraveinous thrombolysis. Eight patients had occlusion of the basilar artery, 26 had an anterior cir-
culation occlusion and 10 among them had a M1 middle cerebral artery occlusion. Angiographical 
results were assessed by the Thrombolysis in Cerebral Infarction score (TICI). Clinical status was 
evaluated using the National Institutes of Health Stroke Scale (NIHSS) at admission and discharge 
and with the modified Rankin Scale (mRS) at 3 months. 
Results - Mean patient age was 65 years. Mean NIHSS on admission was 19.9. Eleven patients 
(34%) had an IV fibrinolysis prior to the thrombectomy. An angiographical success (TICI 2b or 3) 
was reached in 26 patients (81%). Among the unsuccessful ones there were 1 T carotid occlusion, 3 
tandem occlusions and 2 M1 occlusions. Three patients died from a basilar artery occlusion (overall 
mortality of 9.4%). Fourteen patients had a mRS between 0 and 2 at 3 months. 
Conclusions – Our results suggests a therapeutic equivalence between the TREVO® and SOLI-
TAIRE® stents in mechanical thrombectomy.
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Test accuracy of cognitive screening tests for diagnosis of post stroke dementia and cognitive 
impairment - systematic review and meta-analysis 
T. J. Quinn1, R. Lees2, J. Selvarajah3,  C. Fenton4, P. Langhorne5,  D.J. Stott6 
 
Institute of Cardiovascular and Medical Studies, University of Glasgow, Glasgow, UNITED 
KINGDOM1, Institute of Cardiovascular and Medical Studies, University of Glasgow, Glasgow, 
UNITED KINGDOM2, NHS Greater Glasgow and Clyde, Glasgow, UNITED KINGDOM3, Insti-
tute of Health and Wellbeing, University of Glasgow, Glasgow, UNITED KINGDOM4, Institute 
of Cardiovascular and Medical Studies, University of Glasgow, Glasgow, UNITED KINGDOM5, 
Institute of Cardiovascular and Medical Studies, University of Glasgow, Glasgow, UNITED KING-
DOM6

Background 
Guidelines recommend assessing stroke survivors for cognitive impairment but generally do not 
specify which tool to use. We sought to collate published data on test accuracy of cognitive screen-
ing tools after stroke. 
Methods 
We used Cochrane systematic review and meta-analysis techniques specific to test accuracy. In-
dex test was any direct to patient, cognitive screening assessment. We compared against reference 
standard of dementia/cognitive impairment diagnosis. We created sensitive search terms relating to 
concepts of stroke, dementia, cognitive testing. We searched multiple, cross-disciplinary databases 
from inception to April 2012, embedding internal and external validity checks. Titles, abstracts and 
papers were screened by two independent researchers. We described risk of bias and generalizabil-
ity using the QUADAS2 tool. Where data allowed, we pooled test accuracy metrics using HSROC 
methods. 
Results 
From 14546 titles, we reviewed 118 papers, 32 were suitable for inclusion (n=3562 participants).
Tests were employed in various settings (acute stroke n=14; outpatient n=8; rehabilitation n=9) with 
23 differing screening tests described. Reference standard was dementia diagnosis (n=11 papers) 
and neuropsychological battery (n=21). Only one paper was graded “low risk” for all QUADAS2 
domains, common issues were case-control methodology (n=7 papers) and inappropriate exclusions 
(n=17). We pooled data for four tests (Table). Taking Montreal Cognitive Assessment (MoCA, cut-
off 22/30) as exemplar, across 5 studies pooled sensitivity:0.85 (95%CI:0.79-0.90);specificity:0.76 
(95%CI:0.70-0.83). 
Conclusions 
Common cognitive screening tools have limited diagnostic accuracy post-stroke and traditional di-
agnostic thresholds may not be optimal for stroke-survivors. The only tool with sensitivity above 
90% was MoCA (cutoff 26/30), at the expense of poor specificity (<50%). Our results should be in-
terpreted with caution as most included studies were high risk for bias.

R0401  Meta-analysis and reviews 

Safety and Effectiveness of Stent Retriever usage in Acute Ischemic Stroke: A systematic re-
view and meta-analysis 
O.A. Berkhemer1, C.B.L.M. Majoie2, A.J. Yoo3,  D.W. Dippel4

Academic Medical Center (Amsterdam), Amsterdam, THE NETHERLANDS1, Academic 
Medical Center (Amsterdam), Amsterdam, THE NETHERLANDS2, Massachusetts General Hospi-
tal, Boston, USA3, Erasmus MC University Medical Center, Rotterdam, THE NETHERLANDS4

Background 
Randomized controlled trials (RCT) showed no significant benefit of intra-arterial over standard 
medical treatment. Results of two recent RCTs suggest that stent retrievers lead to increased reper-
fusion rates compared to the MERCI retriever. We systematically reviewed the literature for safety 
and effectiveness of stent retriever usage and tried to identify risk factors. 
Methods 
We systematically searched EMBASE and MEDLINE to identify studies reporting stent retriever 
use in acute ischemic stroke between January 2007 and May 2012. Included articles needed to con-
tain data on more than 20 patients, functional outcome and reperfusion parameters. We used weight-
ed linear regression to analyze associations between mean reperfusion rates, mean rates of good 
functional outcome (modified Rankin Scale (mRS) score 0-2) and clinical determinants. 
Results 
Twenty-four studies were included reporting on a total of 1272 patients. Reperfusion was achieved 
in 89,8% (1077/1199) using the definition TIMI 2-3 or TICI 2a-3, and in 79,2% (662/836) using 
TICI 2b-3. The mean time from symptom onset to groin puncture was 332 minutes (range: 208 to 
557 min). The mean procedural time was 68 minutes (range: 24 to 150 min). A favorable outcome 
(mRS 0-2) was reached in 52.9% (592/1120). Symptomatic hemorrhage and mortality were 5.6 % 
(67/1208) and 18,3% (224/1224) respectively. Treatment under local anaesthesia as opposed to gen-
eral anaesthesia was associated with significantly lower reperfusion rates (beta -.20, CI 95% -.403 to 
-.0025).  
Conclusion 
Stent retrievers are effective in opening the occluded vessel and can safely be used. This review 
showed a significant lower chance of reperfusion in patients under local anesthesia. Results of ran-
domized clinical trials of treatment with stent retrievers versus standard care are eagerly awaited.

Meta-analysis and reviews R0401-R0415, Terminal R04 
Chair: C. Sudlow, UK
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Presence, progression and location of white matter hyperintensities and cognition: a do-
main-specific meta-analysis 
R.P. Kloppenborg1, P.J. Nederkoorn2, M.I. Geerlings3,  E. van den Berg4 
 
University Medical Center Utrecht, Utrecht, THE NETHERLANDS1, Academic Medical Cen-
ter Utrecht, Amsterdam, THE NETHERLANDS2, Julius Center for Health Sciences and Primary 
Care, University Medical Center Utrecht, Utrecht, THE NETHERLANDS3, Rudolf Magnus Insti-
tute of Neuroscience, University Medical Center, Utrecht, THE NETHERLANDS4

Background White matter hyperintensities (WMHs) are commonly seen radiological abnormalities 
in the normal population. They are associated with cognitive dysfunction, but little is known about 
the actual size of domain-specific effects of presence, progression and localization of WMHs on 
cognition. We aimed to quantify the effects WMHs on specific cognitive functions with particular 
attention to WMH progression and localization. Methods PubMed (January 1990-July 2013) and 
bibliographies from included papers were used. Studies were included that 1) used MRI, 2) had a 
population-based or case-control design with a healthy control group that could be used for analysis, 
3) matched/adjusted for age, sex and education and 4) addressed ≥1 predefined cognitive domains 
with ≥1 validated neuropsychological tests. Data were independently extracted by 2 investigators. 
Pearson’s r was extracted/calculated and used as the common metric for the effect size across stud-
ies. Results 23 cross-sectional and 14 longitudinal studies were included with a total of 8685 and 
7731 participants. Presence of WMHs was significantly associated with concurrent cognitive defi-
cits in all examined domains: general intelligence (Fisher’s z: -0.10, 95%CI -0.19 to -0.04), mem-
ory (-0.08, -0.13 to -0.06), processing speed (-0.11, -0.17 to -0.07), attention & executive functions 
(-0.11, -0.16 to -0.07), and perception/construction (-0.15, -0.21 to -0.07). Similar effect sizes were 
observed for cognitive decline over time. WMH progression was associated with greater cognitive 
decline, particularly for general intelligence (Fisher’s z: -0.31, 95%CI -0.5 to -0.02) and attention & 
executive functions (-0.32, -0.34 to -0.28) Conclusion The small, but robust and consistent effects of 
WMHs on all cognitive domains, suggest a more global effect on cognition than previously thought. 
Progression of WMHs was associated with even worse cognitive functioning, most pronounced in 
attention & executive functioning.

Table: Summary test accuracy for selected cognitive screening tools

Test

(diagnostic  
threshold)

Pa-
pers

(n)

Patients

(n)

Dementia /cogniti-
ve impairment (n, 

%)

Pooled Sensiti-
vity

(95%CI)

Pooled Specifi-
city

(95%CI)
ACE-R 
(<88/100)

2 192 90 (47%) 0.77

(0.45-0.93)

0.93

(0.02-0.99)
MMSE 
(<25/30)

11 1548 464 (30%) 0.72 

(0.60-0.81)

0.82 

(0.77-0.86)
MMSE 
(<27/30)

5 445 253 (12%) 0.83 

(0.68-0.92)

0.63 

(0.42-0.80)
MoCA 
(<22/30)

5 635 270 (43%) 0.85 

(0.79-0.90)

0.76 

(0.70-0.83)
MoCA 
(<26/30)

4 326 189 (58%) 0.95 

(0.89-0.98)

0.45 

(0.34-0.57)
R-CAM-
COG

(<33/49)

2 421 90 (21%) 0.81

(0.57-0.93)

0.92

(0.87-0.95)
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Which interventions are most effective at improving upper limb function after stroke?   A Co-
chrane Overview of reviews. 
A. Pollock1, S. Farmer2, M. Brady3,  P. Langhorne4, G. Mead5,  J. Mehrholz6, F. van Wijck7 
 
Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Glasgow Caledonian Uni-
versity, Glasgow, UNITED KINGDOM2, Glasgow Caledonian University, Glasgow, UNITED 
KINGDOM3, University of Glasgow, Glasgow, UNITED KINGDOM4, University of Edinburgh, 
Edinburgh, UNITED KINGDOM5, Klinik Bavaria, Kreischa, GERMANY6, Glasgow Caledonian 
University, Glasgow, UNITED KINGDOM7

Introduction 
Improving upper limb function is a core element of stroke rehabilitation in order to maximise pa-
tient outcomes and reduce disability. Evidence about effects of individual treatment techniques/mo-
dalities is synthesized within many reviews.  To select effective treatments the relative effectiveness 
of interventions must be known.  We carried out a Cochrane Overview, synthesising systematic re-
views of interventions to improve upper limb function after stroke. 
Methods 
We comprehensively searched Cochrane Database of Systematic Reviews; Database of Reviews of 
Effects; and PROSPERO (international prospective register of systematic reviews).  We included 
reviews of randomised controlled trials of stroke patients comparing upper limb interventions with 
no treatment, usual care or alternative treatments.  Primary outcome: upper limb function.  Second-
ary outcomes:  motor impairment, performance in activities of daily living.  Two reviewers inde-
pendently applied selection criteria, assessed methodological quality of reviews (using ‘AMSTAR’) 
and evidence within reviews (using ‘GRADE’ levels of evidence), and extracted data.  Discussion 
resolved disagreements.  Meta-analysis results were systematically tabulated. 
Results 
Searching identified 1853 records; 53 reviews (covering 14 different interventions) were included; 
pooled data were extracted from 32.   We found moderate to high quality evidence of a beneficial ef-
fect of constraint-induced movement therapy, and moderate quality evidence of a beneficial effect of 
virtual reality, robotics, mental practice and sensory interventions.  We found moderate quality evi-
dence, but no significant effect, for repetitive task training, stretching and increased dose.  For other 
intervention comparisons quality of evidence was low or very low. 
Conclusion 
An accessible, comprehensive synthesis of evidence for upper limb stroke rehabilitation interven-
tions has been produced, aiding clinical decisions and research prioritisation.
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Randomised controlled trials of endovascular treatment for acute ischaemic stroke: a system-
atic literature review and meta-analysis 
R. Chen1, J. Birns2, A. Bhalla3 
 
King’s College London, London, UNITED KINGDOM1, Guy’s & St Thomas Hospital, London, 
London, UNITED KINGDOM2, Guy’s & St Thomas Hospital, London, London, UNITED KING-
DOM3

Background   Initial randomised controlled trials (RCTs) showed endovascular treatment of acute 
ischaemic stroke (AIS) to improve recanalization and functional outcome but recent RCTs have 
failed to show clinical benefit. 
Methods   MEDLINE, EMBASE and Cochrane databases were searched for RCTs of endovascular 
treatment for AIS. Further RCTs were identified from bibliographies of retrieved articles. Data were 
extracted on patient characteristics, study intervention, 90-day functional outcome and mortality, 
24-hour symptomatic intracerebral haemorrhage (sICH), and post-procedural recanalization. Studies 
were reviewed independently by 2 trained readers and RCTs of differing methodology were evaluat-
ed separately to maintain homogeneity. 
Results   Four RCTs (n=350) compared intra-arterial thrombolysis (IAT) with no thrombolysis; pa-
tients treated with IAT had significantly improved 90-day modified Rankin scale (mRS)<1 (odds 
ratio - OR: 1.68, 95%CI 1.20-2.34), 90-day mRS<2 (OR: 1.98, 1.21-3.24) and recanalization (OR: 
3.71, 2.80-4.93), reduced 90-day mortality (OR: 0.67, 0.47-0.96) and increased 24-hour sICH (OR: 
4.65, 2.73-7.59). Two RCTs (n=201) compared stent-retriever with clot-retrieval devices; patients 
treated with stent-retrievers had significantly improved 90-day mRS<1 (OR: 1.69, 1.11-2.58), 90-
day mRS<2 (OR: 2.56, 1.49-4.38) and recanalization (OR: 1.60, 1.19-2.16) and no significant dif-
ference in 90-day mortality (OR: 0.66, 0.41-1.04) or 24-hour sICH (OR: 0.68, 0.18-2.57). No signif-
icant differences of outcome were demonstrated in analyses of 3 RCTs (n=443) comparing IAT with 
intravenous thrombolysis (IVT) or 3 RCTs (n=809) incorporating combined IAT and IVT interven-
tions. 
Conclusions   IAT for AIS improves recanalization, functional outcome and mortality compared 
with placebo but not compared with or in addition to IVT. For patients receiving endovascular inter-
vention, stent-retriever devices provide better outcome data than clot-retrieval devices.

R0405  Meta-analysis and reviews 

Silent Ischemic Lesion Recurrence on MRI Predicts Future Clinical Recurrent Stroke Recur-
rence 
O.H. Ryu1, D.W. Kang2, H.J. Kim3,  H.Y. Sohn4, Y.H. Kim5,  S.U. Kwon6, J.S. Kim7,  J.H. Lee8 
 
Asan medical Center, Seoul, Korea, Seoul, SOUTH KOREA1, Asan medical Center, Seoul, Ko-
rea, Seoul, SOUTH KOREA2, Asan medical Center, Seoul, Korea, Seoul, SOUTH KOREA3, Asan 
medical Center, Seoul, Korea, Seoul, SOUTH KOREA4, Asan medical Center, Seoul, Korea, Seoul, 
SOUTH KOREA5, Asan medical Center, Seoul, Korea, Seoul, SOUTH KOREA6, Asan medical 
Center, Seoul, Korea, Seoul, SOUTH KOREA7, Asan medical Center, Seoul, Korea, Seoul, SOUTH 
KOREA8

Background 
Recurrent strokes increase the disability of patients and socio-economic burden on their family and 
society. We tested whether ischemic lesion recurrence on MRI predicts future clinical ischemic re-
currence.  
Methods 
We prospectively recruited patients with acute ischemic stroke who admitted to single institute 
within 24 hours of symptom onset from September 2005 to December 2006. Baseline, 5-day and 
30-day MRIs were performed and clinical data including demographics, risk factors, laboratory and 
neurological data were collected. Clinical events including ischemic stroke, transient ischemic at-
tack (TIA), acute coronary syndrome (ACS) and vascular death were checked every 3 month. New 
ischemic lesions on 5-day and 30-day MRIs were defined as early and late lesion recurrence. The 
primary endpoint was defined as recurrent symptomatic ischemic stroke and the secondary endpoint 
included recurrent stroke, TIA, ACS and vascular death.  
Results 
Of 200 patients, early, late and both early and late MRI recurrence were 29%, 18.5% and 7%. Pri-
mary endpoint occurred in 22 (11%) patients and secondary endpoint occurred in 33 (16.5%) pa-
tients. After multivariate analysis by Cox-proportional hazard model, all MRI variables including 
early, late, both early and late, and any MRI recurrence were independently associated with primary 
endpoint (odds ratio, 2.89 [95% confidence interval, 1.22-6.82], p=0.016; 2.47 [1.02-5.99], p=0.045; 
3.24 [1.24-8.51], p=0.034, and 3.57 [1.44-8.88], p=0.006, respectively). Early MRI recurrence, 
any MRI recurrence, and both early and late MRI recurrence showed significant association with 
secondary endpoint (2.44 [1.21-4.90], p=0.013; 2.74 [1.09-6.85], p=0.031, and 2.73 [1.34-5.53], 
p=0.005, respectively). 
Conclusion 
Patients with silent new brain infarcts within the first weeks after an index stroke have an increased 
risk of subsequent clinical recurrent stroke than those without such lesions.
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Head position and cerebral blood flow velocity in acute ischemic stroke: a systematic review 
and meta-analysis 
P.M. Lavados1, V.V. Olavarría2, H. Arima3,  A. Brunser4, P. Muñoz-Venturelli5,  S. Heritier6, C. An-
derson7 
 
Vascular Neurology, Department of Medicine, Clínica Alemana de Santiago and Universidad 
de Chile, Santiago, CHILE1, Vascular Neurology, Department of Medicine, Clínica Alemana de 
Santiago., Santiago, CHILE2, The George Institute for Global Health. The University of Sydney, 
Sydney, AUSTRALIA3, Vascular Neurology, Department of Medicine, Clínica Alemana de Santi-
ag, Santiago, CHILE4, The George Institute for Global Health. The University of Sydney, Syndey, 
AUSTRALIA5, The George Institute for Global Health. The University of Sydney, Sydney, AUS-
TRALIA6, The George Institute for Global Health. The University of Sydney, Department of Neu-
rology. Royal Prince Alfred Hospita, Sydney, AUSTRALIA7

Background: Patients with acute ischemic stroke (AIS) have impaired autoregulation, especially in 
the affected cerebral hemisphere, such that they may depend directly on systemic blood pressure 
(BP) to maintain perfusion to vulnerable ‘at risk’ penumbral tissue. A sitting up position may affect 
cerebral perfusion by decreasing cerebral blood flow (CBF) in salvageable tissue in AIS patients 
with impaired autoregulation. Tilting the head of patients with AIS could increase CBF through 
collateral circulation. Our aim was to quantify the effect of different head positions on Mean Flow 
Velocity (MFV) as measured by transcranial Doppler (TCD) in patients with AIS and determine the 
potential mechanisms for benefit (or harm) of randomising to bed position in a clinical trial. 
Methods: We performed a systematic review and meta-analysis of observational studies that used 
TCD to evaluate differences in cerebral MFV between the head position lying flat and sitting up in 
people with AIS. For each study and each comparison, we obtained the mean value of changes in 
MFV and its variance.   
Results: A total of 369 studies met the search criteria and were screened of which 365 were exclud-
ed for varying reasons.  Four papers met inclusion criteria and 57 patients included in the meta-anal-
ysis for calculation of the overall mean difference in MFV.  We found a significant increase in MFV, 
from 30 to 15° (4.6 cm/s, 95% CI 2.9 to 6.2, p<0.001) bed angle and from 30 to 0° (8.3cm/s, 95% 
CI 5.3 to 11.3, p<0.001) in the affected hemisphere but not on the normal side in AIS (figure 1).  
Conclusions: In patients with AIS, MFV significantly increased in the side affected by the stroke but 
not in the unaffected side when they were positioned in the lying flat head position at 0° or 15° as 
compared to an upright head position at 30°. The clinical significance of these findings needs further 
randomized research.

R0407  Meta-analysis and reviews 

Accuracy of electronic health record data for ascertainment and sub-classification of stroke 
outcomes in large epidemiological studies. 
R.M. Woodfield1, I. Grant2, C.L.M. Sudlow3

 
Edinburgh University, Edinburgh, UNITED KINGDOM1, Information and Statistics Division, 
National Services, Scotland, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Edin-
burgh, UNITED KINGDOM3

Background: 
We performed a systematic review of the accuracy of coded health record data for stroke and its 
main pathological types. This will inform our approach to the ascertainment, confirmation and 
sub-classification of stroke outcomes in UK Biobank, a very large prospective cohort study.  
Methods: 
We sought studies comparing coded data from death certificates, hospital discharge records or pri-
mary care records versus a reference standard for stroke and/or its pathological types. Extracted data 
included data source(s), cerebrovascular codes(s) validated, reference standard used, and – where 
available – the positive predictive value (PPV) and sensitivity of the code(s). We also obtained and 
analysed data on International Classification of Disease (ICD) stroke codes in UK national hospital 
discharge records. 
Results: 
From >5500 identified articles, we included 40 studies. Most were of hospital discharge records 
(coded by ICD version 9 or 10). PPV of ICD codes for stroke ranged from 31-97% (26 studies). 
Sensitivity ranged from 18-96% (12 studies). Use of fewer, more specific codes, and restriction to 
codes in primary diagnostic position increased PPV but reduced sensitivity. In UK hospital dis-
charge records, around a quarter of stroke codes were in the ‘unspecified stroke’ category, but this 
proportion is declining. 
Conclusions: 
Selecting the most appropriate combinations of codes from hospital discharge records, together 
with the declining use of less informative codes, should improve the accuracy of ascertainment and 
confirmation of stroke outcomes in large epidemiological studies. Further UK-based studies are re-
quired to assess the benefits of combining several overlapping data sources, including primary care 
data.
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Intracranial hemorrhage  fibrinolysis in “stroke mimics”: meta-analysis . 
P. Calleja1, F. Sierra2, M.A. Ortega3,  A. Martínez-Salio4, C. Sánchez5,  J. Díaz- Guzmán6 
 
Neurology Department. Stroke Unit. Hospital Universitario 12 de Octubre., Madrid, SPAIN1, 
Neurology Department. Stroke Unit. Hospital Universitario 12 de Octubre., Madrid, SPAIN2, Neu-
rology Department. Stroke Unit. Hospital Universitario 12 de Octubre., Madrid, SPAIN3, Neurology 
Department. Stroke Unit. Hospital Universitario 12 de Octubre., Madrid, SPAIN4, Neurology De-
partment. Stroke Unit. Hospital Universitario 12 de Octubre., Madrid, SPAIN5, Neurology Depart-
ment. Stroke Unit. Hospital Universitario 12 de Octubre., Madrid, SPAIN6

Objectives 
A small percentage of patients are presented clinically as stroke, but actually suffer from other pa-
thology, not vascular . These are known as “stroke mimics” (SM) . Some of these cases even re-
ceived fibrinolytic IV therapy. We pretend to estimate the safety of that treatment in such patients 
Material and Methods 
A literature search was performed by two independent reviewers in PubMed , EMBASE and ISI 
databases (in English), and grey literature of papers that included SM analysis from the series of pa-
tients with acute ischemic stroke undergoing fibrinolysis with rtPA IV. A third reviewer assessed the 
methodological quality of the selected articles.  
Statistical analysis was used to estimate the proportions of events studied using a random effects in-
verse variance and DerSimonian Laird, and heterogeneity was also assessed. 
Results 
159 articles were reviewed and finally, there were 10 among those which met the inclusion criteria 
with 8,783 patients with an initial diagnosis of acute ischemic stroke undergoing fibrinolysis with 
rtPA IV. These eventually were diagnosed with SM 363 (4,1 %; IC 95%: 3,7% - 4,6%). The most 
frequent diagnoses were epilepsy (123 patients, 33.9% of SM), conversion / somatoform disorder 
(92 patients, 25.3%) and migraine with aura (66 patients, 18.2%). 
Two patients with SM suffered HIC as complication of the procedure, with a weighted prevalence 
of 0.6 per 1,000 (95% CI: -0.001 to 0.012). 
The studies were quite homogeneous (test for heterogeneity, Qh = 1.075, p = 0.99). The method-
ological quality of the studies was modest, probably because of most of them were retrospective 
case series of clinical cases. 
Conclusions 
Fibrinolysis Treatment with rtpa to “stroke mimics” did not associate a significant risk of intracra-
nial hemorrhage . This should be taken into account in making decisions in acute setting for these 
kind of patients.
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Would a timely analysis of secondary outcomes have led to an earlier identification of effective 
stroke rehabilitation interventions? 
P. Langhorne1 
Editorial team, Cochrane Stroke Group 
 
University of Glasgow, Glasgow, UNITED KINGDOM1

Background: Randomised trials often use secondary (or surrogate) outcomes to improve power. 
In rehabilitation research surrogate outcomes are used in the belief that recovery patterns are pre-
dictable and improved secondary outcomes will precede improved primary outcomes. We aimed to 
identify if a timely analysis of secondary outcomes would have resulted in an earlier identification 
of effective rehabilitation interventions. 
Methods: We defined 11 “effective” rehabilitation interventions (median 10 trials; IQR 6-17)  sup-
ported by a Cochrane review and recommended in Clinical Guidelines in 2010. These were matched 
with 11 similar “neutral” interventions (13 trials; 5-18) currently not recommended.  We then car-
ried out a series of cumulative meta-analysis against; a) time before guideline publication, and b) 
total number of participants. The main outcome was the time (participants) required to achieve a 
significant effect (z-score >1.96). 
Rez-score on the primary outcome after the accumulation of 300 participants compared with only 
200 participants for the secondary outcome. Within the group of “effective” interventions both pri-
mary and ssults: Comparing the “effective” and “neutral” intervention reviews; a) the total number 
of participants were similar (P=0.47), b) the “neutral” interventions had fewer available for second-
ary outcome analyses (median 232 versus 586; P=0.04), c) the “effective” interventions achieved 
a significantly higher median econdary outcomes achieved significance at the same time (8 years 
versus 9 years; P=0.79) prior to guideline publication, but fewer participants were required for the 
secondary outcome (160 versus 461; P = 0.056). 
Conclusions: In these reviews secondary outcome results achieved statistical significance with few-
er participants than the primary outcomes but this did not translate into an earlier demonstration 
of effect because data were often missing. Secondary outcomes should be applied in a more stan-
dardised, consistent manner.

R0410  Meta-analysis and reviews 

Measuring cardiorespiratory fitness after stroke via a progressive exercise test: a systematic 
review 
D.L. Marsden1, A. Dunn2, R. Callister3,  C.R. Levi4, N.J. Spratt5

 
University of Newcastle and Hunter Medical Research Institute, Newcastle, AUSTRALIA1, 
University of Newcastle and Hunter Medical Research Institute, Newcastle, AUSTRALIA2, Univer-
sity of Newcastle and Hunter Medical Research Institute, Newcastle, AUSTRALIA3, University of 
Newcastle and Hunter Medical Research Institute, Newcastle, AUSTRALIA4, University of New-
castle and Hunter Medical Research Institute, Newcastle, AUSTRALIA5

Background: Measuring cardiorespiratory fitness (CRF) can inform on an individual’s fitness level,  
their response to exercise and may assist to optimise exercise prescription as part of a rehabilitation 
program. Measuring CRF can be challenging in the stroke population. This review aims to describe 
the characteristics of protocols used for CRF assessment after stroke, including criteria for stopping 
testing and any adverse events. It also aims to identify peak oxygen consumption (VO2peak) levels 
achieved during the tests.  
Methods: A systematic search was undertaken. Key inclusion criteria were: peer-reviewed articles 
published in English, adult stroke/ TIA survivors, CRF assessed by VO2peak measured during pro-
gressive aerobic exercise testing using open circuit spirometry.   
Results: From 5079 citations, 34 interventional and 20 observational studies were included, report-
ing results for 1902 participants (males=62%, females=34%, not specified=4%). Mean age ranged 
from 46.3 (range 22-61) to 71 (range 61-79) years. Testing modalities used included: treadmill 
[n=19], cycle [upright: n=14, recumbent: n=8, one-legged on an upright: n=3], arm crank ergometer 
[n=2], total body recumbent stepper [n=2], mixture of modalities [n=4]. Although criteria for stop-
ping tests were provided [n=42] only 12 studies reported the actual reasons with the majority being 
for own volition. Few adverse events were reported. Studies typically included chronic, hemiparetic, 
ambulant participants with mild or no significant cardiovascular/ cardiopulmonary history. VO2pe-
ak measures ranged from 5.4±3.7 to 31.4±4.6 ml/kg/min. Only seven studies had baseline measures 
above 18 ml/kg/min.   
Conclusions: The protocols appear to be safe to use at any time post-stroke with few adverse events 
reported. The protocols also appear feasible to be adapted into clinical settings, which may assist in 
CRF assessment and training being incorporated more into post stroke management which is vital 
as CRF levels are very low.
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Outcomes after thrombolysis in Acute Ischemic Stroke According to Prior Antiplatelet Use: A 
registry and systematic review. 
E.M. Meseguer1, M.M. Mazighi2, J.L. Labreuche3,  J.G.V. Gonzalez Valcarcel4, G.S. Sirimarco5,  
C.G. Guidoux6, L.C. Cabrejo7,  P.C. L. Lavallee8, P.A. Amarenco9 
 
Service de Neurologie et Centre d’Accueil et de Traitement de l’Attaque Cerebrale AP-HP, 
Hopital Bichat, Paris, FRANCE1, Service de Neurologie et Centre d’Accueil et de Traitement 
de l’Attaque Cerebrale AP-HP, Hopital Bichat, Paris, FRANCE2, Service de Neurologie et Centre 
d’Accueil et de Traitement de l’Attaque Cerebrale AP-HP, Hopital Bichat, Paris, FRANCE3, Ser-
vice de Neurologie et Centre d’Accueil et de Traitement de l’Attaque Cerebrale AP-HP, Hopital 
Bichat, Paris, FRANCE4, Service de Neurologie et Centre d’Accueil et de Traitement de l’Attaque 
Cerebrale AP-HP, Hopital Bichat, Paris, FRANCE5, Service de Neurologie et Centre d’Accueil et 
de Traitement de l’Attaque Cerebrale AP-HP, Hopital Bichat, Paris, FRANCE6, Service de Neu-
rologie et Centre d’Accueil et de Traitement de l’Attaque Cerebrale AP-HP, Hopital Bichat, Paris, 
FRANCE7, Service de Neurologie et Centre d’Accueil et de Traitement de l’Attaque Cerebrale AP-
HP, Hopital Bichat, Paris, FRANCE8, Service de Neurologie et Centre d’Accueil et de Traitement 
de l’Attaque Cerebrale AP-HP, Hopital Bichat, Paris, FRANCE9

Background and Purpose- 30% of ischemic stroke patients suffering from acute stroke are under an-
tiplatelet therapy. We evaluated whether prior antiplatelet use before intravenous (IV), intraarterial 
(IA) or combined IV/IA therapy may be associated with worse outcomes. 
Methods- We analyzed data from our patient registry (n=874) and conducted a systematic review of 
previous observational studies. The primary outcome was the percentage of patients who developed 
symptomatic ICH (sICH), defined in our registry per ECASS-II definition. 
Results- We identified 43 previous reports that evaluated the impact of prior antiplatelet use on out-
comes after reperfusion therapy in AIS patients. Prior antiplatelet use was found in 35% of AIS pa-
tients eligible for reperfusion therapies and was associated with a worse vascular profile.  
In an unadjusted meta-analysis that included our registry data, prior antiplatelet use was associated 
with more sICH per ECASS-II definition (OR, 1.78 (95%CI, 1.48-2.13), and less favourable out-
come (OR, 0.86; 95%CI, 0.77-0.98). However, in multivariate analyses, prior antiplatelet use was 
not associated with worse outcome in our registry (p>0.23), and in systematic review, only 3 report-
ed a slight, but significant adjusted increase in sICH risk, of whom one with conflicting results ac-
cording sICH definition. 
Conclusions- Theses results suggest no strong detrimental effect of prior antiplatelet use in AIS pa-
tients treated by IV, IA or combined IV/IA therapy. Further studies are warranted to assess the spe-
cific impact of different and cumulative antiplatelet agents.

R0412  Meta-analysis and reviews 

Timing, Delivery and Behavioral Outcomes of Human Origin Neural (NSC) and Mesenchy-
mal (MSC) Stem Cells in Experimental Stroke: Systematic Review 
D. Kalladka1, K. Muir2 
 
University of Glasgow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, 
UNITED KINGDOM2

Background: Improved functional outcome has been reported for experimental stroke cell based 
therapies. Mechanisms of action are often assumed to be common to all cell types, but in a dynamic 
post stroke recovery process, timing & delivery method of cells are likely to influence treatment ef-
fect & potential mode of action.  
Methods: We searched Ovid Medline & EMBASE from inception to 2013 week 19 for experimental 
stroke studies of human neural (hNSC) or mesenchymal stem cells (hMSC). We evaluated timing of 
therapy, delivery modality, immune suppression & functional outcomes. 
Results: Forty-four NSC & 83 MSC studies administered cells on median day 3.5 & 1 after stroke, 
respectively. Among these, 15 hNSC (304 animals) & 25 hMSC (675 animals) studies investigated 
human-origin cells, adopting stereotactic (12NSC, 9MSC studies), intravenous (2; 16), intra-arterial 
(1; 0) & intra-cerebroventricular (1; 1) delivery. Investigating cell mechanisms (migration, distri-
bution, survival & differentiation) formed one of main purpose for majority NSC (12/15 studies) 
than MSC. Trophic factors were better characterized for MSCs (15 studies). Meta-analysis of infarct 
volume outcome, showed a significant reduction for MSCs (19 studies) and a smaller reduction for 
NSCs (8 studies), driven by 1 large study. 11 hNSC & 22 hMSC studies used behavioural assess-
ments (22 different measures) at mean (IQR) 11.5 day (7-35) time point. Immune suppression was 
not documented in half of NSC & 8 MSC studies, the remainder using cyclosporine ± methylpred-
nisolone. One study each (NSC- ST/ICV; MSC-IV/ST) investigated the impact of route & 2NSC + 
3MSC studies, the impact of timing, in the same experiment.  
Conclusion: In animal stroke studies, NSCs & MSCs have been administered early after stroke. In-
sufficient evidence exists to assess the direct impact of cell delivery route & timing. NSC neuronal 
differentiation occurs but its functional relevance is questionable. Trophic factors mediate much of 
MSC action.
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Atrial fibrillation predicts poor outcomes in stroke patients receiving thrombolysis:a me-
ta-analysis 
L. He1, J. Guo2, N. Chen3, J. Guo4, J.H. Fang5

 
Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, CHI-
NA1, Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA2, Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA3, Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA4, Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA5

Background 
Considering potential risk of hemorrhage and following poor clinical outcome after intravenous 
thrombolytic therapy in acute ischemic stroke patients, identifying high-risk patients before throm-
bolysis is important. Some investigators considered atrial fibrillation predicts poor outcomes in 
stroke patients receiving thrombolysis, whereas others not. The results were controversial. We 
aimed to perform a systematic review and meta-analysis, to illuminate whether atrial fibrillation 
predicts poor outcomes in stroke patients receiving thrombolysis. 
Method 
We searched multiple electronic databases for literature published before March 2013, and includ-
ed studies that assessed the relationship between atrial fibrillation and outcomes after intravenous 
thrombolysis in acute stroke patients. Outcome measures were symptomatic intracerebral hemor-
rhage, early improvement after intravenous t-PA, good clinical outcome in 3 months and mortality. 
We used the Newcastle-Ottawa Scale to perform quality assessment for included cohort studies.  
Results 
Finally, 9 retrospective cohort studies with 6313 patients were included. 1454 (23.0%) patients had 
atrial fibrillation. Meta-analysis shows that atrial fibrillation would increase the risk of symptomat-
ic intracerebral hemorrhage(OR 1.51, 95% CI 1.15-1.99. p=0.003)and mortality(OR 2.07 ; 95% CI 
1.48 to 2.91. p<0.0001)after thrombolytic treatment. Moreover, atrial fibrillation group had a lower 
occurrence rate of dramatic improvement (OR 0.74; 95% CI 0.60 to 0.90. p=0.002) and good clini-
cal outcome(OR 0.50 ; 95% CI  0.39 to 0.64. p<0.00001) 
Conclusion 
Atrial fibrillation may predicts poor outcomes in stroke patients receiving thrombolysis, however, 
more studies that adjusted the confounding factors are needed.

R0414  Meta-analysis and reviews 

Stroke survivors’ and family members’ perspectives of participation in multimodal stroke sec-
ondary prevention interventions: results of a qualitative review and meta-aggregation 
M. Lawrence1, J. Pringle2, S. Kerr3, J. Booth4

 
Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Glasgow Caledonian Univer-
sity, Glasgow, UNITED KINGDOM2, Glasgow Caledonian University, Glasgow, UNITED KING-
DOM3, Glasgow Caledonian University, Glasgow, UNITED KINGDOM4

Background: Many risk factors for stroke are related to lifestyle behaviours and are amenable to 
change. Implementation of effective secondary prevention interventions is recommended by evi-
dence-based clinical guidelines, however little is known about factors that influence participation 
and adherence.  
Methods: We used a comprehensive search strategy combining subject headings and key words to 
search 14 electronic databases and grey literature repositories. The search was developed in Medline 
and adapted for use in other databases. Meta-aggregation was used to analyze the data i.e. findings 
were extracted from included papers and merged into categories from which synthesized findings 
were developed.  
Results: Four papers involving 74 participants were included in the final stage of the review. Fif-
ty-one qualitative findings were extracted and grouped into six categories from which three over-
arching themes emerged: Improving Knowledge, Increasing Confidence, and Integrating Support. 
These themes constitute an overarching framework that describes a dynamic process which links the 
acquisition of knowledge and the provision of support in assisting survivors to develop the confi-
dence required to make positive changes to lifestyle behaviour following stroke. 
Conclusion: The findings represent stroke survivors’ and family members’ perspectives of mul-
timodal stroke secondary prevention interventions. They highlight an association between being 
supported by knowledgeable health professionals and evidence-based knowledge acquisition in 
the development of confidence, which is a necessary prerequisite to the initiation and maintenance 
of positive changes to ‘risky’ lifestyle behaviour. By incorporating these key elements into reha-
bilitation interventions, health professionals may support stroke survivors and families to improve 
knowledge and understanding, build confidence, engage in self-management, and to make or sustain 
positive behaviour change to improve health outcomes.
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Neurological deterioration within the first 24-hours after fibrinolysis is rare. 
C.K. Hansen1, A. Christensen2, C. Ovesen3,  I. Havsteen4, H. Christensen5 
 
1Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK1,De-
partment of Radiology, Bispebjerg University Hospital, Copenhagen, DENMARK2, Department of 
Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK3, Department of Radiology, 
Bispebjerg University Hospital, Copenhagen, DENMARK4, Department of Neurology, Bispebjerg 
University Hospital, Copenhagen, DENMARK5

Background: Neurological detoriation within 24 hours of symptom onset is reported in 20- 40% of 
patients with symptoms of ischemic stroke. Aim: To asses the frequency of any neurological de-
terioration in patients after fibrinolysis. Methods: The analysis was based on a prospective single 
hospital registry including 481 unselected consecutive patients admitted from July 2009- December 
2011 with symptoms of acute ischemic stroke within 4.5 hours from symptom onset. Clinical status 
was assessed by National Institute of Health Stroke Scale (NIHSS) and Computerized Tomography 
was conducted at admission in all 481 patients and repeated at 24 hours in patients treated with tPA 
to assess neurological as well as radiological status. Patients were stratified as having neurological 
deterioration of 1, 2, 3 or > 3 NIHSS points, or no deterioration. Results: Three-hundred and twen-
ty three (67.2%) of the admitted stroke patients were treated with i.v tPA (median NIHSS 7, 1-42). 
At 24 hours, neurological detoriation was observed in 25 of the treated patients (7.7 %) (∆NIHSS 
median +2; 1-9). Eleven patients had ∆NIHSS=+1, 4 patients had ∆NIHSS=+2, 4 patients had 
∆NIHSS=+3 and 6 patients had ∆NIHSS>+3. Any degree of haemorrhagic transformation was de-
tected in 29 (9.0 %) of the patients treated with i.v tPA (median ∆NIHSS -1.5; -10 - +4), of which 
3 were symptomatic (0.9%) (median ∆NIHSS +2, 1-4). Conclusion: The neurological deterioration 
observed in patients treated with i.v tPA was modest and less frequent than previously reported in 
patients with symptoms of acute stroke prior to general implementation of thrombolysis. Deteriation 
due to haemorrhagic transformation was rare and of limited scale in this population. The reduction 
in the observed rate of deterioration may be due to better stroke unit care, an effect of rTPA or the 
result of an unknown factor including a chance finding. 
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Post-stroke hyperglycaemia is Associated with Adverse Evolution of Acute Ischaemic Injury 
N.J.J. MacDougall1, F. McVerry2, X. Huang3,  A. Welch4, R. Fulton5,  K.W. Muir6 
 
Institute of Neuroscience & Psychology, University of Glasgow, Glasgow, UNITED KING-
DOM1,Neurology Deptartment, Royal Victoria Hospital, Belfast, Belfast, UNITED KINGDOM2, 
Institute of Neuroscience & Psychology, University of Glasgow, Glasgow, UNITED KINGDOM3, 
Institute of Neuroscience & Psychology, University of Glasgow, Glasgow, UNITED KINGDOM4, 
Institute of Cardiovascular and Medical Sciences, Gardiner Institute, University of Glasgow, 
Glasgow, UNITED KINGDOM5, Institute of Neuroscience & Psychology, University of Glasgow, 
Glasgow, UNITED KINGDOM6

Background 
Post-stroke hyperglycaemia (PSH) is associated with poorer outcome after stroke but insulin 
treatment has not shown benefit in clinical trials and divergent effects of insulin depending on ar-
terial patency suggest more complex interactions of hyperglycaemia and acute ischaemic injury. 
We explored the relationship between PSH, infarct evolution and arterial patency using multimod-
al CT.  
Methods 
In ischemic stroke patients <6h after onset we obtained acute non-contrast CT (NCCT), CT per-
fusion (CTP) and CT angiography (CTA). NCCT and CTA were repeated at 24-48 hours. We de-
fined core (DT>2s & rCBF<40%) and penumbra (DT>2s & rCBF>40%) on CTP and calculated 
infarct growth (infarct –core) and penumbral salvage on 24h co-registered NCCT. We defined 
groups by the presence of admission hyperglycaemia (AHG, glucose>7mmol/L) 
Results 
Of 113 patients recruited, 104 had ischaemic stroke and technically satisfactory imaging,  48 
(46%) being normoglycaemic (NG) and 56 (54%) hyperglycaemic (AHG). Acute CTA occlusion 
was seen in 38 (68%) of the AHG group and in 29 (60%) of the NG group (p=0.429). Baseline 
mean core (AHG 21+/-29 vs NG 16+/-20ml, p=0.2940) and penumbra (AHG 22+/-23 vs NG 
23+/-25ml, p=0.7263) volumes did not differ. Co-registered infarct volume (ml) on CT at 28h was 
significantly greater with acute hyperglycaemia (AHG 52+/-63 vs NG 30+/-30 p= 0.047), with 
greater infarct growth (AHG 31+/-46 vs NG 15+/-26, p=0.031) and less penumbral salvage (AHG 
-9+/-48 vs NG 10+/-30, p=0.027). In 67 patients with initial arterial occlusion, similar significant 
differences in volumetric outcomes were seen. No difference in recanalisation with IV rtPA was 
seen (AHG 60%, NG 52%, p=0.389). 
Conclusion 
Despite no difference in initial ischaemic tissue volumes, hyperglycaemia >7mmol/l within 6 
hours of ischaemic stroke was associated with significantly larger infarct volumes at 24-48h, in-
creased infarct growth and reduced penumbral survival despite similar recanalization rates. 
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Acute stroke recurrence in stroke patients with prior cardiovascular atherothrombotic disease 
~Fukuoka Stroke Registry~ 
S. Fujimoto1, M. Ohsaki2, M. Kumamoto3,  T. Ishitsuka4, T. Kitazono5 
 
Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN1,Stroke Center, Steel Me-
morial Yawata Hospital, Kitakyushu, JAPAN2, Stroke Center, Steel Memorial Yawata Hospital, Ki-
takyushu, JAPAN3, Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN4, Depart-
ment of Medicine and Clinical Science, Graduate School of Medical Science, Kyushu University, 
Fukuoka, JAPAN5

Background & Purpose: Patients with prior cardiovascular atherothrombotic diseases were at high 
risk state for stroke occurrence. We investigated predictive factors for the acute stroke recurrences 
within 21 days after the onset in Japanese stroke patients with prior cardiovascular atherothrombotic 
diseases. Subjects & Methods: Among the consecutive 7077 ischemic stroke patients who were ad-
mitted to the 7 stroke centers within 7 days after the onset, 1015 patients with acute non-cardioem-
bolic stroke who were admitted within 24 hours, with prior cardiovascular atherothrombotic diseas-
es (stroke, transient ischemic attack, ischemic heart disease, or peripheral artery disease) and prior 
modified Rankin scale (mRS) of 0 or 1 were included in the present study. We observed acute stroke 
recurrences during 21 days and investigated predictive factors. Results: Acute stroke recurrences 
were observed in 52 (5.1%) patients. Good outcome (mRS of 0 or 1) at 3 months was less frequent 
in patients with than without acute stroke recurrence (49.0% vs 69.5%, p=0.005). Major cerebral 
artery stenosis of 50% or more in diameter (63.4% vs 35.1%, p<0.0001), dyslipidemia (75.0% vs 
57.3%, p=0.0118), and prior ischemic stroke (44.2% vs 33.1%, p=0.0989) were more frequent, 
and the initial NIH stroke scale score (5.39 vs 3.58, p=0.0058), pulse rate (79.7bpm vs 75.6bpm, 
p=0.0579), C reactive protein values (0.79mg/dl vs 0.41mg/dl, p=0.0465), and D-dimer values 
(3.0μg/ml vs 1.7μg/ml, p=0.0096) were higher in patients with than without acute stroke recur-
rence. On the multivariate analysis, major cerebral artery stenosis of 50% or more (OR 2.97, 95%CI 
1.57~5.62), dyslipidemia (OR 3.99, 95%CI 1.82~8.77), and the initial pulse rate (OR 1.02, 95%CI 
1.00~1.05) had a positive association with acute stroke recurrence. Conclusions: Major cerebral 
artery stenosis, dyslipidemia, and the initial pulse rate was significant predictors for acute stroke re-
currence in patients with prior cardiovascular atherothrombotic diseases.

R0503 Stroke prognosis  

Changes in functional outcome over the first year after stroke 
Observations from the Swedish Stroke Register (Riks-Stroke) 
T. Ullberg1, E. Zia2, J. Petersson3, B. Norrving4

 
Department of Neurology, Skåne University Hospital in Malmö. Lund University., Malmö, 
SWEDEN1,Institution of Clinical Sciences in Malmö, Lund University, Lund, SWEDEN2, Depart-
ment of Neurology, Skåne University hospital. Lund University, Malmö, SWEDEN3, Department of 
Clinical Neuroscience, Section of Neurology, Lund University, Lund, SWEDEN4

Background  
Few studies have assessed long-term functional outcome after stroke. In particular, longitudinal 
studies with multiple assessment points are rare. The aim of this study was to analyze case-fatality 
and changes in functional outcome during the first year after stroke. 
Methods  
Data on patients hospitalized for acute stroke in 2008-2010 with a corresponding 3- and 12-month 
follow-up were obtained from the Swedish Stroke Register. Case-fatality at 3- and 12 months was 
assessed by data linkage to the Swedish Population Register. Basic activities of daily living (ADL) 
at 3 and 12 months were assessed in patients that were independent in ADL at baseline (pre-stroke) 
and survived 12 months. 
Results 
The study included 65 451 patients (31 015 (47.5%) men; 34 436 (52.5%) women). Case-fatality 
was 13.1% at 3 months (11.6% in men versus 14.8% in women, p<0.0001), and 18.2% at 12 months 
(16.3% in men versus 20.2% in women, p<0,0001).  
Of the 35 177 patients that were independent at baseline and survived to 12 months, 5 454 (15.8%) 
stated ADL dependency at 3 months (men 14.3% versus women 17.6%, p<0.0001), and 9 940 
(28.3%) at 12 months (men 22.7% versus women 34.9%, p<0.0001). At 3 months, 28 989 (84.2%) 
stated ADL independency. Of these, 4718 (16.7%) deteriorated to ADL dependency. ADL depen-
dency at 3 and 12 months was 10.2% and 15.1%, respectively, in men <75 years, 10.2% and 19.9% 
in men >75 years, 20.6% and 33.9% in women <75 years and 23.3% and 46.5% in women >75 
years. After adjustment for age and relevant clinical factors, women were at significantly higher risk 
of ADL dependency at 12 months (RR 1.15 95% CI 1.12-1.18). 
Conclusion 
Substantial changes in functional outcome during the first year after stroke are more common than 
previously recognized. The risk of deterioration is highest among women >75 years, among whom 
one quarter converted from independency to dependency between 3 and 12 months. 
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BALANCE AND GAIT MEASURES AS PREDICTORS OF COGNITIVE FUNCTION IN 
POST-STROKE PATIENTS IN THE TABASCO STUDY 
E. Ben Assayag1, S. Shenhar-Tsarfaty2, E. Kliper3,  H. Hallevi4, L. Shopin5,  N.M. Bornstein6, A.D. 
Korczyn7,  N. Giladi8, A. Mike9, A. Weiss10, A. Mirelman11, J.M. Hausdorff12 
 
Tel Aviv Medical Center, Tel Aviv, ISRAEL1,Tel Aviv Medical Center, Tel Aviv, ISRAEL2, Tel 
Aviv Medical Center, Tel Aviv, ISRAEL3, Tel Aviv Medical Center, Tel Aviv, ISRAEL4, Tel Aviv 
Medical Center, Tel Aviv, ISRAEL5, Tel Aviv Medical Center, Tel Aviv, ISRAEL6, Tel Aviv Univer-
sity, Tel Aviv, ISRAEL7, Tel Aviv Medical Center, Tel Aviv, ISRAEL8, Tel Aviv Medical Center, Tel 
Aviv, ISRAEL9,Tel Aviv Medical Center, Tel Aviv, ISRAEL10, Tel Aviv Medical Center, Tel Aviv, 
ISRAEL11, Tel Aviv Medical Center, Tel Aviv, ISRAEL12 

Background: Stroke patients are at risk for developing cognitive impairment. However, it is chal-
lenging to identify which post-stroke patients are likely to deteriorate cognitively. We sought to test 
whether quantitative balance and gait parameters can enhance the prediction of long-term cognitive 
outcome in stroke survivors.  
Methods: Participants were first-ever mild-moderate ischemic stroke patients from the TABASCO 
(Tel-Aviv Brain Acute Stroke Cohort) study followed for 2 years using neuropsychological, and 
quantitative movement and balance examinations 6, 12 and 24 months after the index event.  
Results:  Data were obtained from 210 consecutive stroke patients. Thirty two participants (15.2%) 
were found to develop cognitive decline (CD) over the 2 years of follow-up. The CD group and 
cognitively intact (CI) group did not differ in their neurological deficits at hospital admission or at 6 
months after the index event nor in their infarct volume. Nonetheless, at 6 months post-stroke, time 
to complete the Timed Up and Go (TUG) test was longer in the CD group compared to the CI group 
(p=0.001). The CD group also had lower scores on the Berg Balance Scale (BBS) (p=0.004), slow-
er gait (p<0.001) and fewer correct count answers during dual-task walking (p=0.01). Multivariate 
regression analysis showed that TUG longer than 13 seconds and less than 15 correct count answers 
during dual-task walking were significant independent predictors of cognitive decline (OR=5.44, 
95% CI: 1.8-16.43; and OR=3.78: 95% CI: 1.3-11, respectively). 
Conclusions: These results indicate that balance and mobility are significant predictors of cognitive 
function 2 years after stroke. Relatively simple, performance-based measures of balance and mobil-
ity may enhance the identification of  post-stroke patients who have a heightened risk of developing 
cognitive decline. Using these tests may enable early adaption of rehabilitation strategies that may 
delay the cognitive decline in post-stroke patients.

R0505 Stroke prognosis  

Mapping stroke lesion impact on clinical outcome measured by the modified Rankin Scale 
B. Cheng1, N.D. Forkert2, M. Zavaglia3,  C. Hilgetag4, A. Golsari5,  J. Fiehler6, S. Pedraza7,  T.H. 
Cho8, J.C. Baron9, L. Ostergaard10, C. Gerloff11, G. Thomalla12 
 
Department of Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, GER-
MANY1,Department of Computational Neuroscience, University Medical Center Hamburg-Ep-
pendorf, Hamburg, GERMANY2, Department of Computational Neuroscience, University Medical 
Center Hamburg-Eppendorf, Hamburg, GERMANY3, Department of Computational Neuroscience, 
University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY4, Department of Neurolo-
gy, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY5, Department of Neu-
roradiology, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY6, Department 
of Radiology (IDI), Girona Biomedical Research Institute (IDIBGI), Hospital Universitari de Gi-
rona Dr JosepTrueta, Girona, SPAIN7, Department of Neurology, Hospices Civils de Lyon, Lyon, 
FRANCE8, Department of Neurology, Inserm U894, Centre Hospitalier Sainte Anne, Sorbonne, 
Paris, FRANCE9, 
Department of Neurolgy, Aarhus Universityhospital, Aarhus, DENMARK10, Department of Neurol-
ogy, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY11, Department of Neu-
rology, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY12 

Background 
The modified Rankin Score (mRS) is a measure of global disability and has been widely applied 
as a clinical endpoint in stroke trials based on its intuitive and rapid application and ability to dis-
criminate clinically relevant levels of stroke disability and recovery. The mRS assesses aspects of 
activities of daily life, but is also strongly weighted towards physical disability. It demonstrates only 
moderate correlation with infarct volumes. We therefore applied voxel-based lesion symptom map-
ping (VSLM) in a longitudinal dataset of stroke patients to identify brain regions critical for func-
tional outcome assessed by the mRS. 
Methods 
We analyzed clinical and magnetic resonance of patients from a prospective European multicenter 
stroke imaging study (I-KNOW). Lesions were delineated on Fluid-attenuated inversion recovery 
(FLAIR) images on day 1-3 after stroke onset. We generated statistic maps of lesion contribution re-
lated to clinical outcome (mRS) after one month using VSLM.  
Results 
Lesion maps of 101 consecutive patients with middle cerebral artery infarctions were included for 
analysis (left sided stroke: 51%). Mean age was 67 years, mean admission NIHSS 11.5. Mean in-
farct volumes were comparable between both sides (left: 38 ml, right: 43 ml, p=0.89). Lesion vol-
ume correlated moderately with mRS (r=0.6, p<0.001). Areas with highest contribution to higher 
mRS values (i.e. worse clinical outcome) were detected in the corona radiata, internal capsule and 
insular cortex on both sides. Overall, impact maps showed local patterns distinctive to hemisphere 
side and brain areas involved in motor function. 
Conclusion 
In this group of stroke patients, characteristic lesion patterns were found in association to individual 
mRS scores. Our data provide a novel atlas demonstrating the impact of distinct lesion location on 
functional stroke outcome.



270

23. European Stroke Conference

E-Poster Session Red

R0509 Stroke prognosis  

Acute symptomatic seizures: prognostic significance for longterm outcome in stroke? 
M. Vigl1, E. Froeschl2, M. Vosko3, L. Seyfang4, C. Baumgartner5,  A. Austrian Stroke Unit Registry 
Collaborators6

 
Hospital Hietzing with Neurological Hospital Rosenhügel, Vienna, AUSTRIA1,Hospital Hietz-
ing with Neurological Hospital Rosenhügel, Vienna, AUSTRIA2, General Hospital Linz, Neurology, 
Linz, AUSTRIA3, GÖG (Gesundheit Österreich GmbH), Vienna, AUSTRIA4, Hospital Hietzing 
with Neurological Hospital Rosenhügel, Vienna, AUSTRIA5, Austrian Stroke Unit Registry Collab-
orators, Vienna, AUSTRIA6

Background 
The prognostic value of acute symptomatic seizures for longterm clinical outcome in ischemic 
stroke and intracerebral hemorrhage is unclear. 
Methods:  
The influence of acute symptomatic seizures on clinical outcome at discharge from the stroke unit 
and at follow up visits at an average of 6 months was analysed in a large cohort of the Austrian 
Stroke Unit Registry between 2004 and 2013.  
Patients with acute symptomatic seizures were matched with a control group without seizures. 
Matching variables were gender, modified Ranking Scale (mRS) before stroke, age, NIHSS at ad-
mission, risk factors like arterial hypertension, diabetes mellitus and hypercholesteremia. The con-
trol group comprised 5 times as many patients as the study group.  
In order to assess clinical outcome, mRS at admission, at discharge from the stroke unit and at fol-
low up visit were compared.  
Results  
19613 patients with ischemic stroke and 1388 with intracerebral hemorrhage were included in the 
Austrian Stroke Unit Registry during the study period. 165 patients with ischemic stroke and 31 pa-
tients with intracerebral hemorrhage experienced acute symptomatic seizures.  
Patients with ischemic stroke and acute symptomatic seizures showed a significantly worse clinical 
outcome  at discharge from the stroke unit (mRS 0-6: p=0.039; mRS 0-1: 16.4% vs. 23.7% control)  
as well as at follow up visits (mRS 0-6: p= 0.004; mRS 0-1: 23% vs. 32% control).  
Patients with intracerebral hemorrhage and acute symptomatic seizures showed only inconsistent  
trends in clinical outcome at discharge and follow up visit (mRS 0-6: p= 0.338) 
Conclusion 
Acute symptomatic seizures in ischemic stroke represent a negative prognostic factor for longterm 
clinical outcome. 
The divergent results in intracerebral hemorrhage and acute symptomatic seizures can be explained 
by the small number of patients.

R0508 Stroke prognosis  

Baseline collateral flow predicts recanalization and clinical outcome in acute ischemic stroke 
patients undergoing endovascular thrombolysis 
S.Y. Lee1, J.H. Seo2, E.G. Kim3

 
Department of Neurology, Inje University College of Medicine, Busan Paik Hospital, Busan, 
SOUTH KOREA1,Department of Neurology, Inje University College of Medicine, Busan Paik 
Hospital, Busan, SOUTH KOREA2, Department of Neurology, Inje University College of Medi-
cine, Busan Paik Hospital, Busan, SOUTH KOREA3

Backgrounds 
We aimed to assess relationship among the baseline angiographic collateral flow, recanalization and 
clinical outcomes after endovascular therapy. 
Methods  
We assessed patients presenting with acute anterior circulation ischemic strokes to undergo endo-
vascular therapy from January 2011 to May 2013. Eighty three patients were performed baseline ce-
rebral angiography. We divided 4 clinical outcome categories to Good outcome (mRS 0, 1, 2), Fair 
outcome (mRS 3, 4), and Poor outcome (mRS 5, 6). To assess baseline angiographic collateral flow 
(BACF) was used Angiographic Collateral Flow Grading System by the American Society of Inter-
ventional and Therapeutic Neuroradiology/Society of Interventional Radiology. TICI scale was de-
signed as Good recanalization (TICI 3, 2b), Partial recanalization (TICI 2a) and Bad recanalization 
(TICI 1, 0).  
Results 
Among 83 patients, the mean age was 69.0 years, and female was 46 (55.4%). BACF grade 4 and 
grade 3 were showed the 10 patients (12.0%) and 47 (56.6%). BACF grade 2 and 1 were showed 19 
(22.9%) and 7 (8.4%). Good recanalization was achieved in 43 (51.8%). Partial recanalization was 
achieved in 15 (18.1%). Bad recanalization was achieved in 25 (30.1%). Good outcome was showed 
in 39 (46.9%). Fair outcome was showed in 19 (22.9%). Poor outcome was showed in 25 (30.1%).  
Clinical outcome was significantly associated with BACF. Good outcome occurred in 33 (57.9%) of 
57 patients with BACF grade 3 and 4. On the other hand, good outcome occurred in 6 (23.1%) of 26 
with BACF grade 0, 1 and 2. 
Good recanalization was significantly related with BACF. Good recanalization achieved in 35 
(61.4%) of 57 patients with BACF grade 3 and 4, whereas good recanalization occurred in 8 
(30.7%) of 26 with BACF grade 1 and 2. 
Conclusions 
Good baseline angiographic collateral flow may help to predict better clinical outcome and to 
achieve successful recanalization after endovascular treatment in acute ischemic stroke. 



271E-Poster Session Red

E-Poster Session Red  Nice, France  2014
R0511 Stroke prognosis  

Factors associated with in-hospital mortality in thrombolysed stroke patients. 
J.E Bray1, C Bladin2, S Coote3, A Gilligan4

 
Monash University, Melbourne, AUSTRALIA1,Monash University, Box Hill Hospital, Florey 
Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA2, Box Hill Hospital, Mel-
bourne, AUSTRALIA3, Monash University, Box Hill Hospital, Florey Institute of Neuroscience and 
Mental Health, Melbourne, AUSTRALIA4

Background: This study aims to explore factors associated with in-hospital mortality in patients who 
received intravenous thrombolysis –which are poorly understood outside of clinical trials. Methods: 
In this study we retrospectively examined prospectively collected data from a metropolitan stroke 
thrombolysis centre in Australia. The dataset includes consecutive thrombolysed patients admitted 
between March 2003 and November 2013. Logistic regression was used to examine demographic 
and pre-existing or early clinical factors associated with in-hospital death. 
Results: Of 595 patients thrombolysed (16% of ischaemic patients admitted), 45% were female, the 
median age was 75 years (interquartile range [IQR] =16) and median admission National Institute 
of Health Stroke Score (NIHSS) was 10 (IQR=10).  In-hospital mortality rate was 12%, two-thirds 
of those whom died within 7-days of admission, and symptomatic intracranial haemorrhage (sICH) 
was observed in 4%. Factors associated with in-hospital death were age >64 years (adjusted odds 
ratios [AOR]=5.08 (95%CI:1.50-17.17); premorbid mRS (AOR for each 1-unit increment =1.62, 
95%CI:1.17-2.23); admission NIHSS (AOR for each 1-unit increment =1.17, 95%CI:1.11-1.23); 
history of heart disease (AOR=2.26, 95%CI:1.06-4.85); admission hyperglycemia (AOR=1.96, 
95%CI:1.01-3.82); and post-thrombolysis sICH (AOR=35.84, 95%CI:11.18-115.69). Non-signifi-
cant factors examined were onset to needle time (hours), sex, other risk factors, in-hospital stroke 
onset, admission during business hours, admission hypertension, protocol violations and asymptom-
atic ICH. The model remained unchanged when only recent years (>2006) were examined.   
Conclusions: Increasing age, premorbid dependence, stroke severity, hyperglycemia on arrival, 
sICH and a history of cardiac disease were significantly associated with in-hospital death in patients 
treated with stroke thrombolysis. 

R0510 Stroke prognosis  

PROGNOSTIC IMPACT OF THE -866G/A POLYMORPHISM IN THE PROMOTER OF 
UCP2 IN ISCHEMIC STROKE. 
F. Campos1, C. Rodríguez2, A. Da Silva-Candal3,  I.A. López-Dequit4, J.C. Gómez-Sánchez5,  J. 
Castillo6, A. Almeida7,  T. Sobrino8, M. Blanco9 
 
Department of Neurology, Neurovascular Area, Clinical Neurosciences Research Laborato-
ry,  Health Research Institute of Santiago de Compostela (IDIS), Santiago de Compostela, 
SPAIN1,Instituto de Investigación Biomédica de Salamanca, Hospital Universitario de Salamanca, 
Fundación IECSCYL, Salamanca, SPAIN2, Department of Neurology, Neurovascular Area, Clin-
ical Neurosciences Research Laboratory,  Health Research Institute of Santiago de Compostela 
(IDIS), Santiago de Compostela, SPAIN3, Department of Neurology, Neurovascular Area, Clinical 
Neurosciences Research Laboratory,  Health Research Institute of Santiago de Compostela (IDIS), 
Santiago de Compostela, SPAIN4, Instituto de Investigación Biomédica de Salamanca, Hospital 
Universitario de Salamanca, Fundación IECSCYL, Salamanca, SPAIN5, Department of Neurolo-
gy, Neurovascular Area, Clinical Neurosciences Research Laboratory,  Health Research Institute 
of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN6, Instituto de Investigación 
Biomédica de Salamanca, Hospital Universitario de Salamanca, Fundación IECSCYL, Salamanca, 
SPAIN7, Department of Neurology, Neurovascular Area, Clinical Neurosciences Research Laborato-
ry,  Health Research Institute of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN8, 
Department of Neurology, Neurovascular Area, Clinical Neurosciences Research Laboratory,  
Health Research Institute of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN9

Background: The -866G/A polymorphism in the promoter of UCP2 gene has been reported to be 
associated with the production of reactive oxygen species and pro-inflammatory molecules. Indeed, 
it has been reported in animal models of cerebral ischemia that knocking out the UCP2 gene exacer-
bates neuronal death. In this study we analysed whether the UCP2 -866G/A polymorphism may be 
a prognostic genetic marker of functional outcome after ischemic stroke. Methods: UCP2 -866G/A 
and 45-bp insertion/deletion (45-bp Ins/Del) polymorphisms were genotyped in 408 patients with 
acute ischemic stroke (mean age, 72.8 ± 12.1 years; males, 59.3%) included within 12 h of symp-
toms’ onset. Stroke severity was evaluated by NIHSS. Functional outcome at 3 months was evaluat-
ed by the modified Rankin scale (mRS). Infarct volume was measured by CT between 4th-7th days. 
Serum levels of IL-6 (inflammation marker) and 8-OHdG (oxidative stress marker) were measured 
at admission and at 72h by ELISA. The main outcome variable was poor functional outcome (mod-
ified Rankin scale >2) at 3 and 12 months. Secondary outcome variables were early neurological 
deterioration (END: an increase ≥4 points in the NIHSS during the first 48h), infarct volume and 
correlation with molecular markers. Results: The G/G genotype was independently associated with 
poor functional outcome at either 3 months (OR, 2.87; 95% CI: 1.42-5.84, p=0.002); and 12 months 
(OR, 4.07; 95% CI: 1.78-9.32, p=0.001) after adjustment for age, NIHSS at admission, temperature 
at 24h and END. This polymorphic variant was also associated with infarct volume (B, 22.03; 95% 
CI: 5.43-38.62, p=0.009) and END (OR, 2.84; 95% CI: 109-7.39, p=0.032) after adjustment for 
confounding factors. Finally, patients with G/G genotype showed higher levels of IL6 at 72h and 
8-OHdG at admission. Conclusion: The G/G genotype of the UCP2 -866G/A polymorphism may be 
considered a genetic marker for poor functional outcome and END after ischemic stroke. 
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Prevalence and prognosis of Wake-Up Stroke in Central Norway 
H. Ellekjaer1, M. Kruge2, M. Eriksen3,  H. Hild Fjaertoft4, G. Rohweder5,  B. Indredavik6 
 
St. Olavs hospital, University hospital of Trondheim, Trondheim, NORWAY1,Department of 
Neuroscience, Faculty of Medicine, Norwegian University of Science and Technology, Trondheim, 
NORWAY2, Department of Neuroscience, Faculty of Medicine, Norwegian University of Science 
and Technology, Trondheim, NORWAY3, Norwegian stroke registry, St. Olavs hospital, University 
hospital of Trondheim, Trondheim, NORWAY4, St. Olavs hospital, University hospital of Trond-
heim, Department of Neuroscience, Faculty of Medicine, Norwegian University of Science and 
Technology, Trondheim, NORWAY5, St. Olavs hospital, University hospital of Trondheim, Depart-
ment of Neuroscience, Faculty of Medicine, Norwegian University of Science and Technology, 
Trondheim, NORWAY6

Background: 
Approximately 15 – 20 % of patients with acute stroke realize their symptoms upon awakening.  
These patients are excluded from thrombolytic treatment, as the exact onset of symptoms is not 
known.   
Objectives: 
To examine the functional level of wake-up stroke (WUS) -patients 3 months post- stroke compared 
to the functional level of non-WUS-patients.  
To find the proportion of WUS-patients and their characteristics in terms risk factors, symptoms and 
subtype of stroke, compared to non-WUS patients and the proportion of WUS patients who could 
have been amenable to thrombolytic therapy.   
Patients and Methods: 
Patients with acute stroke, admitted to hospitals in Central Norway and registered in the Norwegian 
National Stroke Register during 5 months  in 2012, were included. The patients were classified in 
two groups: WUS and non-WUS. Patients that did not fit either category, were excluded..  
Results: 
489 patients were included, 77 (15,7%) with non-WUS and  412 (84,3%) with WUS. Patients with 
WUS had significantly better function assessed  by modified Rankin scale than non-WUS after 3 
months (p=0,041).  No significant differences existed for risk factors and symptoms except for atax-
ia. which was more frequent  in WUS patients (p=0.023). Additionally, there was a trend towards 
fewer hemorrhagic strokes in the WUS- group (3,9 % vs 10,7%, p=0,15). One third of the WUS-pa-
tients had no contraindications for thrombolytic treatment, if lacking knowledge about stroke-onset 
could be disregarded.  
Conclusion: 
WUS patients had a significantly better functional level 3 months post stroke than non-WUS pa-
tients.  Risk factors and clinical presentation of WUS patients were not very different from non-
WUS patients, except for ataxia, which was more frequent  in WUS patients, as well as a tendency 
towards fewer hemorrhagic strokes. Two out of three WUS patients could have been treated with 
thrombolytic therapy, if one could disregard  the lack of knowledge about stroke-onset.
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Stroke recurrence in patients with diabetes mellitus 
B. Ince1, D. Uluduz2, G. Benbir3

 
Department of Neurology, Cerrahpasa Medical Faculty, Istanbul University, Istanbul, Turkey, 
Istanbul, TURKEY1,Department of Neurology, Cerrahpasa Medical Faculty, Istanbul University, 
Istanbul, Turkey, Istanbul, TURKEY2, Department of Neurology, Cerrahpasa Medical Faculty, Is-
tanbul University, Istanbul, Turkey, Istanbul, TURKEY3

Background: The risk for stroke is increased about 2-6 times in patients with diabetes mellitus(DM). 
The underlying factors for increased incidence of stroke remain unclear. 
Method: Ischemic stroke patients followed up in Istanbul University Cerrahpasa Medical Faculty 
Department of Neurology between 1996 and 2011 were investigated. We compared clinical charac-
teristics, risk factors and stroke recurrences in patients with or without DM. 
Results: A total of 2564 patients (mean age: 61.8+13.5 years) were included; 677 patients (26.4%) 
had DM. The mean age and gender were similar in patients with or without DM. In patients with 
DM, 22.5% had atherothrombotic stroke, 21.3% had cardioembolism, 24.4% had small vessel dis-
ease, 1.9% had other etiologies, and 30% had stroke of unknown etiology. For patients without DM, 
these rates were 15.5%, 22.0%, 18.2%, 6.3% and 36% consecutively. Ischemic stroke due to small 
vessel disease was significantly more common in patients with DM (p<0.05). Hypertension (HT), 
hyperlipidemia and cardiac diseases were present in 83.5%, 41.1%, and 43.6% of patients with DM, 
63.5%, 27.2%, and 32.9% of patients without DM; being significantly more common in patients 
with DM (p<0.001). Most intriguingly, recurrent stroke was more common in patients with DM 
(22.5% vs 16.8%; p=0.001). In patients with DM and recurrent stroke, comorbidity of DM and HT 
was significantly more common(90.1% vs 81.5%, p=0.012).The underlying etiology of stroke was 
similar between diabetic patients with or without recurrent stroke. 
Conclusion: We observed that the most common subtype of stroke in patients with DM was related 
to small vessel disease. Recurrent stroke was more common in patients with DM; which we think is 
related to high rates of associated risk factors, especially HT. This finding underlies the importance 
of additional risk factors in patients with DM, which should be managed beyond diabetes itself. 
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ORAL ANTICOAGULATION ON ADMISSION IS RELATED TO BETTER CLINICAL 
OUTCOME IN ACUTE CARDIOEMBOLIC STROKE 
I. Illán-Gala1, Y. Llamas-Osorio2, P. Martínez-Sánchez3,  J. Díaz de Terán4, M. Báez5,  B. Fuentes6, 
G. Ruiz-Ares7,  B.E. Sanz-Cuesta8, M. Lara-Lara9, E. Díez-Tejedor10,  
 
Hospital Universitario La Paz, Madrid, SPAIN1,Hospital Universitario La Paz, Madrid, CO-
LOMBIA2, Hospital Universitario La Paz, Madrid, SPAIN3, Hospital Universitario La Paz, Madrid, 
SPAIN4, Hospital Universitario La Paz, Madrid, COLOMBIA5, Hospital Universitario La Paz, Ma-
drid, SPAIN6, Hospital Universitario La Paz, Madrid, ARGENTINA7, Hospital Universitario La 
Paz, Madrid, SPAIN8, Hospital Universitario La Paz, Madrid, SPAIN9,Hospital Universitario La 
Paz, Madrid, SPAIN10

Background: It is known that pre-treatment with oral anticoagulants (OAC) may be related to a low-
er stroke severity and better outcomes in patients with non-valvular atrial fibrillation. However, this 
has not been analyzed in the wide spectrum of cardioembolic strokes. Methods: Observational study 
of stroke patients treated at a Stroke Center during a three years period (2010-2012). We analyzed 
patients with cardioembolic stroke classifiying them into three groups based on OAC treatment at 
the time of stroke onset and the INR level: untreated patients (OAC-), patients treated with OAC 
and INR≤1.7 (OAC+INR≤1.7) and patients treated with OAC and INR>1.7 (ACO+INR>1.7). We 
compared demographic data, vascular risk factors, cardioembolic stroke subtype, stroke severity on 
admission (NIHSS) and 3-month outcomes (mRS) among the three groups. Results: Overall 333 
patients were included in the study, 39.5% male; mean age 74.69 (SD 11.5) years old. Fifty-one 
percent belonged to the OAC- group, 42% to the OAC+INR≤1.7 and 6.6% to the OAC+INR>1.7. 
The frequency of hemorrhagic transformation was similar in the three groups. Multivariate analy-
sis showed that pretreatment with OAC was a factor associated with mild stroke (NIHSS<8) (OR 
2.083, 95% CI: 1.279-3.393 for OAC+ INR≤1.7 group, and OR 4.340, 95% CI: 1.516-12.424 for 
OAC+ INR>1.7 group) and 3-months favorable outcomes (mRS<3), although this reached the sig-
nificance only for the OAC+ INR≤1.7 group (OR 2.646, 95% CI: 1.017-6.883 for OAC+INR≤1.7 
group, and OR 4.914, 95% CI 0.857-28.185 for OAC+ INR>1.7 group), adjusted for confounders. 
Conclusion: Pretreatment with OAC is a factor associated with less stroke severity and better out-
comes after a cardioembolic stroke. 
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Poststroke  impairment outcome and pre-existent cerebral lesions in cardioembolic stroke and 
atrial fibrillation ( AF) patients treated with dabigatran. 
S.M. Deme1, D.S. Ioncu2, N.C. Hreniuc3,  D.C. Jianu4

 
Western University of Arad “Vasile Goldis”,Neurology Department, Arad, ROMANIA1,West-
ern University of Arad “Vasile Goldis”,Neurology Department, Arad, ROMANIA2, Western Univer-
sity of Arad “Vasile Goldis”,Neurology Department, Arad, ROMANIA3, Victor Babes University of 
Medicine and Pharmacy, Neurology Department, Timisoara, ROMANIA4

Background: Individually, the effects of the NOACs were not inferior to vitamin K antagonists, but 
a clear superiority in  cardioembolic stroke prognosis and vascular mortality was not consistently 
proven. Methods: We  enrolled two groups,195  patients with  AF (age 62+/-13, 123 female), 48% 
associated with diabetes, 79% with hypertension, 20% with heart failure, 45% with prior stroke/
transient ischemic attack, 12% with valvular disease and cardiogenic brain embolism criteria, admit-
ted in the Arad Neurology Clinic, during 2011–2013.We analyze CHA2DS2-VASc and HAS-BLED 
scores,global cognitive deterioration and motor deficits by neurologic and imagistic criteria within 
the first year post-stroke  as predictor functional outcome in cardioembolic stroke patients treated by 
dabigatran (83 patients) . 
Results: Univariate analysis showed that, age (49.8 5.4 years vs 46.5  7.5 years, P  0.05), hyperten-
sion (58.4% vs 35.2%,P  0.05), diabetes (22.4% vs 13.25%, P  0.05), level of total cholesterol (7.68 
2.43 vs 5.62   1.851, P  0.05) and LDL-C (3.29  0.62 vs 3.02 0.54, P  0.05) were predictors of the 
severity of cardioembolic stroke. Prior myocardic infarction and diabetes were important character-
istics 
of atrial fibrillation ( AF) patients (38/60, 63.33% vs 18/72, 25.0%). There are more typical change 
of ECG in stroke group with Sintrom than Dabigatran group (24/58 vs 14/66). Most of the cardio-
embolic stroke patients had two disease coronary vessels (48.33%, 29/60). 
45 patients died in the first year with fatal cerebral bleeding, multiple risk factors were associated 
with major motor deficits and cognitive deterioration.  
Conclusions:The  HAS-BLED score should be used for assessing major bleeding and the risk of 
death during NOACs treatment.The severity of subclinical lacunar cerebral disease combined with 
multiple risk factors is a useful risk stratification to identify the “vulnerable patient.”( M. Naghavi) 
for stroke prognosis.
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Neopterin plasma levels after aneurysmal subarachnoid haemorrhage predict the poor out-
come at 12 months 
L. Azurmendi1, V. Degos2, N. Tiberti3,  P. Sanchez4, A. Sarrafzadeh5,  L. Puybasset6, N. Turck7,  J.C. 
Sanchez8

 
Translational Biomarker Group, Department of Human Protein Sciences, University of Ge-
neva, Genève, SWITZERLAND1,Department of Anaesthesiology, Pitié-Salpêtrière  University, 
Hospital Paris, Paris, FRANCE2, Translational Biomarker Group, Department of Human Protein 
Sciences, University of Geneva, Genève, SWITZERLAND3, Department of Anaesthesiology, Pitié-
Salpêtrière  University, Hospital Paris, Paris, FRANCE4, Department of Neurosurgery, Charité-Uni-
versitätsmedizin Berlin, Berlin, GERMANY5, Department of Anaesthesiology, Pitié-Salpêtrière  
University, Hospital Paris, Paris, FRANCE6, Translational Biomarker Group, Department of Hu-
man Protein Sciences, University of Geneva, Genève, SWITZERLAND7, Translational Biomarker 
Group, Department of Human Protein Sciences, University of Geneva, Genève, SWITZERLAND8

Background. Aneurysmal subarachnoid haemorrhage (aSAH) is associated with a high rate of mor-
tality and morbidity. The long-term outcome prediction might improve the management of patients. 
The main predictor for the poor outcome is the WFNS. However, it doesn’t take into account pro-in-
flammatory events occurring after the aSAH that could modify the long-term state of the patients. 
Blood and/or cerebrospinal fluid biomarkers have been studied, but a lack of specificity (SP) and/
or sensitivity (SE) has been found. The aim of this study was to test neopterin, a catabolic prod-
uct of the Guanosin Triphosphate, and compare it to S100β, as biomarkers for outcome prediction 
in aSAH patients. Methods. Plasma levels of neopterin and S100β were measured in 77 aSAH 
(male=25, 50.6 years ±12.9) patients using commercially available ELISA kits. Sample collection 
was done daily for 10 days. Outcome at 12 months (GOS12) was evaluated with the Glasgow Out-
come Scale (GOS). For statistical analysis, patients were dichotomized in: poor (GOS 1,2,3) or 
good (GOS 4,5) outcome patients. The diagnostic performance of single biomarkers or panels for 
predicting the GOS12 was established. Results. The levels of neopterin were significantly increased 
in patients with poor outcome from three days after the haemorrhage (p=0.003) and onwards. Five 
days after, the combination of neopterin (SP:66.6%, SE:100%) and S100β (SP:39.5% , SE:100%) 
drastically increased the capacity of the individual biomarkers predicting the GOS12, reaching 
95.5% SP for a SE of 100%. Moreover, patients presenting an infection during the hospitalisation 
had significantly higher levels of neopterin at the day of treatment compared to non-infected pa-
tients (p=0.001). Conclusions. The neopterin/S100B combination was highly efficient predicting the 
GOS12. Furthermore, the level of neopterin was increased in aSAH patients that developed an in-
fection during the hospitalisation, allowing an earlier antibiotherapy in these patients. 
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In-hospital Fatality in Stroke patients in Relation to Risk Factors and Clinical Presentation at 
Hadhramout:: Analysis of 1072 Cases 
R.M. Bamekhlah1, N.S. Musiaan2, H.S. Al-Ghazali3

College of Medicine, Hadhramout University, Mukalla, YEMEN1,College Of Medicine, Hadh-
ramout University, Mukalla, 2, College Of Medicine, Hadhramout University, Mukalla, YEMEN3

Background: Stroke is the third leading cause of death, and a cause of long-term disability among 
survivors.   
Objectives: to identify the frequency of in-hospital deaths among stroke patients admitted in Ibnsee-
na Teaching Hospital, Mukalla, Hadhramout, Repubilc of Yemen. 
Patients and Methods: a retrospective cross-sectional study of stroke patients admitted at Mukalla, 
Hadhramout in 1/2009- 12/2011. Data were collected in a questionnaire from patients’ files.  
Results there were 1072 stroke cases; ischemic stroke were 78.5% and hemorrhagic 21.5%. Males 
were 56.5% and females 43.5%. In-hospital deaths were higher in old (36.5%) than in middle-aged 
and young (23.8% and 25.9% respectively), non-significantly higher in females (35.2) than in males 
(31.4%), highly significantly higher in hemorrhagic Stroke (50.6%) than ischemic type (28.2%). 
Hypertension, diabetes, smoking, previous attacks and family history of stroke significantly in-
creased in-hospital deaths. Deaths among patients without risk (22.2%) with one risk factor (25%) 
and with &#8805;2 risk factors (34.6%). Death in late hospitalization (&#707;24 hours from onset) 
was significantly higher (43.4%) than in early (within 24 hours from onset) (29%). death in coma-
tose cases was significantly higher (67.5%) than fully (21.8%) or disturbed conscious (31.2%). 
Conclusions: In-hospital death was more common in elderly, in females, in hemorrhagic stroke, and 
in patients with hypertension, with diabetes, 
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Predictors of early neurological response (24 hours) to IV-rtPA for ischemic stroke: meta-anal-
ysis with validation on original data 
M. APOIL1, J.J. PARIENTI2, J. LABREUCHE3, M. MAZHIGI4, F. PICO5,  C . DENIER6, E. TOU-
ZE7

 
CHU Caen, CAEN, FRANCE1,CHU Caen, CAEN, FRANCE2, CHU Bichat, PARIS, FRANCE3, 
CHU Bichat, Paris, FRANCE4, CH Versailles, VERSAILLES, FRANCE5, CHU Bicêtre, PARIS, 
FRANCE6, CHU Caen, CAEN, FRANCE7

Background The early identification of patients who are unlikely to respond to intravenous recombi-
nant tissue plasminogen activator (rt-PA) could help to select candidates for additional therapy. Ear-
ly neurological improvement (ENI) is more specific than 3-month outcome to evaluate response to 
rt-PA, but little is known about factors associated with ENI. Our objective was to assess factors as-
sociated with ENI at 24 hours in ischemic stroke patients treated by rt-PA. Methods First, we sought 
from MEDLINE and EMBASE articles assessing the relationships between clinical factors collect-
ed before rt-PA administration and ENI at 24 hours. We pooled articles with closest definitions of 
ENI. ENI was defined as a decrease ≥8-10 points in NIHSS from baseline or a 24-h NIHSS score ≤4 
points at 24 hours. Pooled OR were calculated according to the Mantel-Haenszel method. Second, 
we tested findings of the meta-analysis on multicenter individual data of patients treated by rt-PA 
within 4.5h. Associations were assessed by odds ratios (OR) in binary logistic regression model. 
Results We included 9 articles in the meta-analysis (19 factors, 2136 patients). Baseline NIHSS (OR 
0.91; 0.88-0.95; per 1 point), onset to treatment time (OTT – OR 0.99; 0.98-0.99; per 1 minute), age 
(OR 0.98; 0.97-0.99; per 1 year), atrial fibrillation (OR 0.56; 0.42-0.75), diabetes mellitus (OR 0.73; 
0.54-1.00; p=0.05), and baseline serum glucose >8 mmol/L (OR 0.21; 0.12-0.40) decreased the 
probability of ENI. In multivariate analysis of the original individual data from 1099 patients cur-
rently available, we confirmed results on baseline NIHSS (OR 0.95; 0.93-0.97), age (OR 0.99; 0.98-
1.00; p=0.028), OTT (OR 1.00; 0.99-1.00; p=0.023) and diabetes mellitus (OR 0.63; 0.44-0.91). 
Conclusion The chance of ENI 24 hours after rt-PA decreases with high baseline NIHSS, elevated 
OTT, age and diabetes mellitus. Consideration of these factors could help to optimize the treatment. 
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Hyperglycemia is associated with poor outcome in cerebral venous thrombosis 
J.M. Coutinho1, N.D. Kruyt2, J. Stam3

 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Leiden University Medical 
Centre, Leiden, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3

Background: Hyperglycemia is associated with poor outcome in various types of acute stroke, but 
this association has not been studied in cerebral venous thrombosis (CVT). Methods: We included 
consecutive adult patients with CVT treated at our hospital between January 2000 and November 
2013 (prospectively since July 2006). We excluded patients with a history of diabetes (n=2) or for 
whom baseline glucose concentrations were not available (n=18). We used (non-fasting) glucose at 
admission, except for patients with in-hospital CVT, in which case glucose at diagnosis was used. 
Hyperglycemia was defined as glucose ≥7.8 mmol/l and severe hyperglycemia ≥11.1 mmol/l. Lo-
gistic regression analysis was used to adjust for known prognostic variables (age, sex, coma, malig-
nancy, infection, intracerebral hemorrhage and deep cerebral venous thrombosis). Results: Out of 
168 adult patients with CVT (126 from prospective database), 148 were included. Median glucose 
concentration was 6.5 mmol/l (IQR 5.7-8.0). 42 patients (28%) had hyperglycemia and 7 (5%) had 
severe hyperglycemia. Compared to patients without hyperglycemia, hyperglycemic patients were 
more often comatose (37 vs. 9%, p<0.001) and more often had an intracerebral hemorrhage (67 vs. 
51%, p=0.1). Patients with hyperglycemia more often underwent decompressive hemicraniectomy 
(22 vs. 10%, p=0.05). There was no difference in the proportion of patients treated with anticoag-
ulation (88 vs. 94%, p=0.3). In hospital mortality (24 vs. 4%, p=0.001), mortality at last follow-up 
(29 vs. 9%, p=0.002) and poor outcome (mRS 3-6) at last follow-up (37 vs. 15%, p=0.006) were 
higher in patients with hyperglycemia. Multivariate logistic regression analysis showed that hyper-
glycemia (OR 5.3, 95% CI 1.4-20.2) and severe hyperglycemia (OR 14.1, 95% CI 1.8-110.6) are in-
dependently associated with mortality at last follow-up. Conclusion: Hyperglycemia is a strong and 
independent predictor of poor clinical outcome in adult patients admitted for CVT. 
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Neuropathological findings of 128 stroke patients who underwent thrombolysis and died with-
in the in-hospital period: a clinicopathological comparison 
G. Hofgart1, R. Szepesi2, I. Fekete3,  K. Fekete4, T. Hortobagyi5,  E. Berenyi6, T. Csonka7,  L. Csiba8 
 
University of Debrecen, Department of Neurology, Debrecen, HUNGARY1,University of De-
brecen, Department of Neurology, Debrecen, HUNGARY2, University of Debrecen, Department of 
Neurology, Debrecen, HUNGARY3, University of Debrecen, Department of Neurology, Debrecen, 
HUNGARY4, University of Debrecen, Department of Neuropathology, Debrecen, HUNGARY5, 
University of Debrecen, Department of Radiology, Debrecen, HUNGARY6, University of De-
brecen, Department of Pathology, Debrecen, HUNGARY7, University of Debrecen, Department of 
Neurology, HUNGARY8

Background 
Since 2003 763 patients have been thrombolysed in Debrecen. The mortality rate after thromboly-
sis during the in-hospital period was 16,78%. Complications of ischemic stroke such as malignant 
edema or hemorrhagic transformation (Htr) and non-neurological complications (pneumonia, de-
cubitus, etc.) are frequent and worsen the prognosis after ischemic stroke. Due to the high autopsy 
rate in Debrecen (95%) we are able to analyze the autopsy findings of our deceased stroke patients 
who had ischemic stroke, and we are able to compare these findings between those who underwent 
thrombolysis and those who did not. Many Htr happen without clinical deterioration, therefore 
might remain undetected without serial CT. Autopsy provide a gold standard to diagnose Htr and 
other complications after ischemic stroke.  
Method 
A single center, retrospective case-control study was designed to assess the effect of risk factors 
(sex, age, hypertension, diabetes), CT findings (ASPECT score, ischemic volume, hemorrhage on 
control CT), stroke etiology (ASCO), time to death, door-to-needle time, TIA/stroke in the patient’s 
history and non-neurological autopsy findings (heart, kidney, etc.) on the risk of Htr, cerebral hem-
orrhage, malignant edema and on the cause of death after thrombolysis. Clinicopathological data of 
128 deceased stroke patients who underwent thrombolysis was compared with randomly choosen, 
non-thrombolysed, deceased ischemic stroke patients’ data.  
Results 
The frequency of Htr was was significantly higher after thrombolysis (p<0,05), 42,2% and 27,7%, 
with and without thrombolysis respectively. On control CT only 7,3% of the thrombolysed patients 
had hemorrhagic complication. The cause of death was 34,3% and 3,7% neurological, with and 
without thrombolysis respectively (p<0,05). Further data on the risk of complications after throm-
bolysis is in elaboration. 
Conclusion 
Autopsy remain the gold standard in the diagnosis of Htr and other complications after ischemic 
stroke.
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Impact of Socioeconomic Deprivation on Short and Long-term Functional Impairment after 
Stroke: the South London Stroke Register Cohort Study 
R. Chen1, S. Crichton2, C. McKevitt3,  A.G. Rudd4, A. Sheldenkar5,  C.D.A. Wolfe6 
 
King’s College London, London, UNITED KINGDOM1,King’s College London, London, UNIT-
ED KINGDOM2, King’s College London, London, UNITED KINGDOM3, King’s College London, 
London, UNITED KINGDOM4, King’s College London, London, UNITED KINGDOM5, King’s 
College London, London, UNITED KINGDOM6

Background  The impact of socioeconomic deprivation (SED) on functional recovery after stroke 
has not been well studied. There is a lack of long-term data. It is unknown whether the impact is dif-
ferent in terms of types of stroke, ethnic minorities and taking primary prevention medications. We 
assessed the impact of SED on recovery in a multi-ethnic population in England. 
Methods  We examined data from the South London Stroke Register cohort of 1995 to 2011, record-
ing all first-ever strokes in patients of all ages in South London. 2,104 patients (23.3% black, 13.2% 
haemorrhage stroke) were alive at 3 months after stroke for analysis. SED was measured using the 
Index of Multiple Deprivation (IMD) based on patient postcodes. Its association with functional 
impairment (defined as Barthel Index of <15) was examined at 3 months, 1 year and 3 years after 
stroke. 
Results   There was a significant association between SED and functional impairment; compared 
with the 1stquartile of IMD (the least deprived), multivariate adjusted odds ratios (OR) for 3-month 
impairment in the 2nd, 3rd and 4th quartiles were 1.31 (95%CI 0.96-1.79), 1.33 (0.97-1.82) and 
1.80 (1.32-2.45), overall p=0.003. The association was mainly in ischemic stroke (n=1,739): the 
corresponding ORs were 1.38 (0.98-1.95), 1.36 (0.96-1.91) and 2.05 (1.46-2.87), p=0.001, and not 
shown in haemorrhagic stroke (n=277): 1.07 (0.35-3.26), 2.29 (0.79-6.62) and 0.67 (0.22-2.02), 
p=0.169. The impact patterns in 1 and 3 years after stroke were similar to those at 3 months. In isch-
emic stroke there were no significant differences in the impact between white and black patients, but 
greater in patients with primary prevention medications than those without. 
Conclusions  There are inequalities in short and long-term recovery in patients with ischemic stroke 
in England. Further efforts are required to achieve equality in functional recovery among stroke pa-
tients of different socioeconomic groups.
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Impaired white matter integrity in brain areas contralateral from infarction in first-ever isch-
emic stroke in young adults. The FUTURE Study 
E.M.C. van Leijsen1, P. Schaapsmeerders2, S. Franssen3,  N.A.M. Maaijwee4, L.C.A. Rutten-Ja-
cobs5,  R.M. Arntz6, H.C. Schoonderwaldt7,  L.D.A. Dorresteijn8, R.P. Kessels9, E.J. van Dijk10, F.E. 
de Leeuw11 
 
Donders Institute for Brain, Cognition and Behaviour, Centre for Neuroscience, Depart-
ment of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETH-
ERLANDS1,Donders Institute for Brain, Cognition and Behaviour, Centre for Neuroscience, 
Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE 
NETHERLANDS2, Donders Institute for Brain, Cognition and Behaviour, Centre for Neurosci-
ence, Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE 
NETHERLANDS3, Donders Institute for Brain, Cognition and Behaviour, Centre for Neurosci-
ence, Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE 
NETHERLANDS4, Donders Institute for Brain, Cognition and Behaviour, Centre for Neurosci-
ence, Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE 
NETHERLANDS5, Donders Institute for Brain, Cognition and Behaviour, Centre for Neurosci-
ence, Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE 
NETHERLANDS6, Donders Institute for Brain, Cognition and Behaviour, Centre for Neurosci-
ence, Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE 
NETHERLANDS7, Donders Institute for Brain, Cognition and Behaviour, Centre for Neuroscience, 
Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETH-
ERLANDS8, Donders Institute for Brain, Cognition and Behaviour, Centre for Cognition, Radboud 
University Nijmegen, Nijmegen, THE NETHERLANDS9,Donders Institute for Brain, Cognition 
and Behaviour, Centre for Neuroscience, Department of Neurology, Radboud University Nijme-
gen Medical Centre, Nijmegen, THE NETHERLANDS10, Donders Institute for Brain, Cognition 
and Behaviour, Centre for Neuroscience, Department of Neurology, Radboud University Nijmegen 
Medical Centre, Nijmegen, THE NETHERLANDS11 

Background: Young adults with stroke experience life-long cognitive impairment, that surprisingly 
cannot only be explained by the site of the infarction, but rather has the character of a general im-
pairment. Recent findings indicate smaller volumes in localized brain structures remote from the 
site of infarction as an explanation. We therefore wanted to investigate  the more generalized effects 
of stroke on the whole brain structural integrity, both in the affected, but also in the non-affected 
hemisphere among young ischemic stroke patients. 
Methods: As part of the prospective young stroke FUTURE study, 56 first-ever ischemic young 
stroke patients (aged 18-50 years) with a supratentorial infarction and 56 matched stroke-free con-
trols underwent extensive cerebral MRI and DTI investigation. The white matter integrity was as-
sessed by FA, MD, AD, and RD measurements using Tract-Based Spatial Statistics (TBSS). 
Results: Mean age at stroke onset was 39.9 years (SD7.4), mean follow-up duration was 13 years 
and 53.6% were female. No significant differences on age, sex and education were found between 
patients and controls. Ischemic young stroke patients had lower FA (p<0.01) and higher MD, RD 
and AD values (p<0.05) than controls. Remarkably, significant lower white matter integrity was 
even shown in the contralesional hemisphere for FA, MD and RD (p<0.05). 
Conclusion: Even 13 years after ischemic stroke in young adults, there was white matter integrity 
loss, in both the by stroke affected hemisphere, but also in the non-affected hemisphere. Cognitive 
examinations in these patients are needed to investigate whether the remote effects of stroke explain 
the more general rather than the focal post-stroke cognitive impairment.
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The smokers-paradox in ischemic stroke: sex-differences according to age 
M.I. Baharoglu1, F.H.M. Spaander2, P.J. Nederkoorn3,  Y.B.W.E.M. Roos4 
 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4 

Background: The smokers-paradox for ischemic stroke refers to the contra intuitive finding that pa-
tients who are smokers have better functional outcome, compared to non-smokers. This paradox has 
been demonstrated previously for mortality after ischemic stroke. We hypothesized that the smok-
ers-paradox could be different between males and females especially according to age, because 
smoking lowers estrogen levels thus negating this hormones supposedly protective effects. 
Methods: We included all patients with ischemic stroke or TIA from a consecutive database (Janu-
ary 2010 - December 2012). We extracted data on demographics, medical history, short-term mor-
tality (<5 weeks), and functional outcome at 90 days as scored by the modified Rankin scale (mRS). 
Poor outcome was defined as mRS >2. Patients were divided into two groups for analysis: 1) pa-
tients who had never smoked, 2) patients who had been smokers at any time. We analyzed both gen-
ders separately according to age and performed interaction analyses. 
Results: We included 1430 patients, 54.9% male. mRS was available for 74.4% of patients. The 
smokers-paradox was only found for males, both for short term mortality as for poor outcome in 
all age categories. Interaction analyses revealed a significant difference between males and females 
in both un- and adjusted analyses. Young females smokers had a disadvantage compared to never 
smokers. This disappeared in older categories, but no advantage for smokers was found in females 
in any age category. 
Conclusion: The smokers-paradox only exists in male ischemic stroke patients of all ages. Female 
smokers do not have any advantage in mortality or poor outcome. More importantly young female 
smokers even have higher risk of poor outcome after ischemic stroke. Our findings support the hy-
pothesis that female sex hormones have protective properties in young female ischemic stroke pa-
tients, which can be negated by smoking. 
 
 

R0524 Stroke prognosis  

Predictors of early mortality in young adults after intracerebral hemorrhage 
R-J. Koivunen1, J. Satopaeae2, E. Haapaniemi3,  D. Strbian4, A. Meretoja5,  S. Mustanoja6, H. Sil-
vennoinen7,  O. Salonen8, M. Niemelae9, T. Tatlisumak10, J. Putaala11 
 
Helsinki University, Helsinki, FINLAND1,Helsinki University Central Hospital, Helsinki, FIN-
LAND2, Helsinki University Central Hospital, Helsinki, FINLAND3, Helsinki University Central 
Hospital, Helsinki, FINLAND4, Helsinki University Central Hospital, Helsinki, FINLAND5, Hel-
sinki University Central Hospital, Helsinki, FINLAND6, Helsinki University Central Hospital, Hel-
sinki, FINLAND7, Helsinki University Central Hospital, Helsinki, FINLAND8, Helsinki University 
Central Hospital, Helsinki, FINLAND9,Helsinki University Central Hospital, Helsinki, FINLAND10, 
Helsinki University Central Hospital, Helsinki, FINLAND11 

Background: Location and volume of intracerebral hemorrhage (ICH), co-existence of intraventric-
ular hemorrhage, hydrocephalus, or brain herniation - surgical treatment, and short-term outcome 
after ICH are interrelated. Our purpose was to define whether these characteristics of ICH, or surgi-
cal treatment correlate with mortality among young adults. 
Methods: We recorded detailed clinical and imaging data on all patients between 16 and 49 years of 
age with first-ever non-traumatic ICH treated in our hospital between January 1, 2000 and March 
31, 2010.  
Results: In 325 eligible patients (59.4% males), with median age of 43.0 [34.7-47.2] years, etiolo-
gy was hypertensive microangiopathy in 25.8%, structural in 25.8% other in 16.0%, and unknown 
in 32.3%. Factors associated with mortality in 3 months after onset included National Institutes of 
Health Stroke Scale (NIHSS) score between 7 and 14 (OR 6.2, p=0.027), NIHSS score > 14 (OR 
39.0, p<0.001), infratentorial location (OR 13.9, p=0.004), hydrocephalus (OR 4.0, p=0.003), her-
niation (OR 5.9, p=0.005), multiple hemorrhages (OR 6.8, p=0.008), surgical evacuation of hema-
toma (OR 0.063, p<0.001), age between 30 and 39 years (OR 0.060, p=0.002), and age between 40 
and 49 years (OR 0.19, p=0.017). In nearest neighbor matching analysis death rates were three-fold 
with those treated conservatively (27.5% vs. 7.8%, p<0.001). No difference was found in long-term 
mortality in 7.1 [4.1-10.1] years of follow-up. 
Conclusions: The predictors of increased short-term mortality in ICH are same in young adults and 
the elderly, but initial evacuation of hematoma significantly reduce death rates at 3 months after on-
set. 
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The smoking-paradox in ischemic stroke: sex-differences according to age 
M.I. Baharoglu1, F.H.M. Spaander2, P.J. Nederkoorn3,  Y.B.W.E.M. Roos4 
 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4

Background: The smokers-paradox for ischemic stroke refers to the contra intuitive finding that pa-
tients who are smokers have better functional outcome, compared to non-smokers. This paradox has 
been demonstrated previously for mortality after ischemic stroke. We hypothesized that the smok-
ers-paradox could be different between males and females especially according to age, because 
smoking lowers estrogen levels thus negating this hormones supposedly protective effects. 
Methods: We included all patients with ischemic stroke or TIA from a consecutive database (Janu-
ary 2010 - December 2012). We extracted data on demographics, medical history, short-term mor-
tality (<5 weeks), and functional outcome at 90 days as scored by the modified Rankin scale (mRS). 
Poor outcome was defined as mRS >2. Patients were divided into two groups for analysis: 1) pa-
tients who had never smoked, 2) patients who had been smokers at any time. We analyzed both gen-
ders separately according to age and performed interaction analyses. 
Results: We included 1430 patients, 54.9% male. mRS was available for 74.4% of patients. The 
smokers-paradox was only found for males, both for short term mortality as for poor outcome in all 
age categories. Interaction analyses revealed a significant difference between males and females in 
both un- and adjusted analyses. Females and young smokers had a disadvantage compared to never 
smokers. This disappeared in older age categories, but no advantage for smokers was found in fe-
males in any age category. 
Conclusion: The smokers-paradox only exists in male ischemic stroke patients of all ages.  
Female smokers do not have any advantage in mortality or poor outcome. More importantly young 
female smokers even have higher risk of poor outcome after ischemic stroke. Our findings support 
the hypothesis that female sex hormones have protective properties in young female ischemic stroke 
patients, which can be negated by smoking. 
 
 

R0526 Stroke prognosis  

Mortality and predictive factors for long term survival in stroke patients compared to the 
stroke-free general population in Norway 
S.M. Mathisen1, I Dalen2, J.P. Larsen3,  M.F. Kurz4

 
Department of Neurology, Stavanger University Hospital, Stavanger, NORWAY1,The Norwe-
gian Centre for Movement Disorders, Stavanger University Hospital, Stavanger, NORWAY2, The 
Norwegian Centre for Movement Disorders, Stavanger University Hospital, Stavanger, NORWAY3, 
Department of Neurology and The Norwegian Centre for Movement Disorders, Stavanger Universi-
ty Hospital, Stavanger, NORWAY4

Background: Little is known about predictive factors for long-time mortality in stroke patients sur-
viving their index stroke. Few prior studies have investigated the mortality rates and risk factors 
following stroke patients for a decade. Therefore we have followed stroke patients surviving their 
index stroke for up to 16.4 years. We analyzed the mortality rates in this cohort and determine spe-
cific predictive factors associated with death. We compared the mortality rates to a matched control 
group not having suffered a stroke.  
METHODS: 1377 stroke patients hospitalized for their stroke in the county of Rogaland, Norway in 
the time period 1996 – 2004 were followed for a mean of  9.4 (0-16,4) years. Mortality rates were 
compared to a stroke free, age- and sex-matched control group from the general population living in 
the same geographical area. We analyzed the predictors of death in the stroke patients in 5-, 10- 12-, 
and 15 year intervals.  
RESULTS: Stroke patients surviving their index stroke have a significantly increased mortality rate: 
65.6% of the patients and 34.4% in the control group died during the observation time (p<0.001). 
The mortality risk is continually elevated during the observation time.   
Risk factors associated with death are higher age, stroke severity, hypertension, elevated glucose, 
cholesterol, and high creatinine. The risk factors were constant in the different time intervals (5-, 
10-, 12- and 15- year follow up).  
CONCLUSIONS: Stroke patients surviving their index stroke have a significantly increased mor-
tality risk as compared to a stroke free, age and sex matched control group. The mortality risk was 
continually  increased during the observation time.  
Higher age, stroke severity, hypertension, elevated glucose, and high creatinine, are significant pre-
dictors for mortality. 
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PROGNOSTIC VALUE OF DEHYDRATION AFTER STROKE 
E. Cortés-Vicente1, R. Delgado-Mederos2, J.M. Díaz3,  J. Martí-Fàbregas4 
 
Stroke Unit, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN1,Stroke Unit, Hospital de 
la Santa Creu i Sant Pau, Barcelona, SPAIN2, Nephrology Department, Fundació Puigvert, Barcelo-
na, SPAIN3, Stroke Unit, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN4

 

BACKGROUND 
Clinical guidelines associate dehydration after stroke with a poorer vital and functional prognosis. 
However, its prevalence, and prognostic implications are unclear. Therefore we aimed to evaluate 
the relevance of dehydration in acute stroke. We hypothesized that dehydration was associated to an 
unfavorable outcome. 
METHODS 
In a ten-months period, we prospectively included consecutive patients with ischemic or hem-
orrhagic stroke within 72 hours from onset of symptoms. We excluded patients with a previous 
Rankin scale score (mRS) >2. We collected the following variables: demographic (age, sex), clin-
ical (type of stroke, severity of the neurological deficit (NIHSS score), etiology (SSS-TOAST)), 
outcome (previous mRS and at discharge) and blood results (Urea and Creatinine, baseline and at 
72 hours-follow-up). Dehydration was defined as a blood Urea/Creatinine ratio >80. Patients were 
treated according to standard local protocols. Favorable outcome was defined as mRS &#8804;2 
at discharge. Statistics: bivariate analysis and logistic regression (dependent variable: unfavorable 
prognosis). 
RESULTS 
We included 203 patients, with a mean age of 72.9 years (SD 12.9) years, 51.7% of them were men. 
An ischemic stroke was present in 78.8% of cases and an hemorrhagic stroke in 21.2%. Median NI-
HSS at admission was 5 (IQR 2-14). Patients were admitted a mean of 9.85 (SD 14) hours after the 
onset of symptoms. Dehydration was detected in 18 (8.9%) patients. 
Variables associated with an unfavorable outcome were: NIHSS score (p = <0.0001), age (p=0.024) 
and dehydration (p = 0.006).  
Variables associated with an unfavorable outcome in the logistic regression analysis were high NI-
HSS score (OR 1.2, 95% CI 1.14 to 1.270, p <0.0001) and dehydration status (OR 4.69, 95% CI 
1.31-16.9, p = 0.018). 
CONCLUSION 
Dehydration was observed in 8.9% of patients during admission. Dehydration increases the proba-
bility of a poor vital and functional outcome. 
 
 

R0528 Stroke prognosis  

INITIAL BRAIN INFARCTION VOLUME IS A PREDICTOR OF STROKE OUTCOME IN 
PATIENTS UNDER 55 YEARS OF AGE 
D. Prefasi1, P. Martínez-Sánchez2, A. Rodríguez-Sanz3,  M.A. Mangas-Guijarro4, B. Fuentes5,  Y. 
LLamas6, E. Miñano7,  G. Ruiz-Ares8, B.E: Sanz-Cuesta9, E. Díez-Tejedor10 
 
Hospital La Paz, Madrid, SPAIN1,Hospital La Paz, Madrid, SPAIN2, Hospital La Paz, Madrid, 
SPAIN3, Hospital La Paz, Madrid, SPAIN4, Hospital La Paz, Madrid, SPAIN5, Hospital La Paz, Ma-
drid, SPAIN6, Hospital La Paz, Madrid, SPAIN7, Hospital La Paz, Madrid, SPAIN8, Hospital La Paz, 
Madrid, SPAIN9,Hospital La Paz, Madrid, SPAIN10 

BACKGROUNDS:  To analyze the influence of stroke volume on clinical outcome of ischemic 
stroke (IS) patients<55 years of age.  
METHODS: Observational study of IS patients<55 years of age admitted in a Stroke Unit during 
2007-2012.Variables: demographic data, vascular risk factors (VRF), stroke volume calculates by 
the ABC/2 approximation method, using brain MRI on admission,severity (NIHSS) and 3-month 
outcome (mRS). Multivariate analyses were performed to determine the variables associated with3-
month unfavorable outcome (mRS>2).  
RESULT: 271 patients, 63,8% male, mea age 45,2 (DE 7,7) years. Median (range) NIHSS was 3 
(1-26) and infarction volume was 2,4 (0,13-286) cm3. Patients with better outcome had lower IS 
volume than those with unfavorable outcome (median [IQR] 1,3 [10,2] vs. 50,5 [123,3], P<0,0001). 
The ROC curve pointed to113 cm3 as the optimal cutoff level for poor outcome (86.5% sensitivity 
and 78% specificity, area under the curve of 0.890). Multivariable analyses showed that IS volume-
was associated with unfavorable outcome (OR 1,014 for each 1 cm3 increment, IC 95% 1,003-
1,025), as well as IS volume >=13 cm3 wasa predictor of unfavorable outcome (OR 4,647, IC 95% 
1,164-18,551), adjusted by basal data, VRF, stroke subtype and complications. 
CONCLUSION: Stroke volume by initial neuroimaging is a associated with 3-month outcome in 
patients < 55 years of age.
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Does the severity of depressive symptoms after stroke affect long term survival? An 18-year 
follow-up 
M. Kellermann1, R. Berecz2, D. Bereczki3

 
Praxis für Neurologie und Psychiatrie am Prinzregentenplatz, München, GERMANY1,De-
partment of Psychiatry, University of Debrecen, Debrecen, HUNGARY2, Department of Neurology, 
Semmelweis University, Budapest, HUNGARY3

Background: Depression is known to be associated with an increased risk of cardiovascular events 
including stroke. In the acute setting we found that the severity of depressive symptoms depended 
on stroke severity. We currently analyze if depressive symptoms after stroke are predictors of long-
term outcome.   
Methods: 82 patients with acute stroke were scored by the Barthel index, the Scandinavian Stroke 
Scale, and the Orgogozo scale in 1995. Depressive symptoms were quantified by the Beck and the 
Hamilton scales in the first week of stroke. The Barthel index and the Beck score were evaluated 4 
years after stroke as well. Survival status could be checked 18 years after stroke in 80 out of the 82 
subjects in 2013. 
Results: There were 47 survivors at 4 years and 13 survivors at 18 years after stroke. With a cutoff 
value of 5 on the 21-item Beck scale, we found that more severe strokes were associated with more 
severe depressive symptoms 4 years after stroke. In univariate testing age, sex, initial stroke severity 
and the severity of depressive symptoms at 4 years but not in the acute stage were associated with 
the length of survival after stroke. In multivariate analysis using the general linear model, age and 
stroke severity remained the only significant predictors of the length of survival. 
Conclusion: more severe strokes are associated with higher Beck scores 4 years after stroke. In an 
18-year follow-up the severity of depressive symptoms either in the acute phase or 4 years after 
stroke are not independent predictors of the length of survival. 

R0530 Stroke prognosis  

THE P53 ARG72PRO POLYMORPHISM DETERMINES CIRCULATING LEVELS OF 
CD34+ PROGENITOR CELLS AND PROGNOSIS AFTER INTRACEREBRAL HEMOR-
RHAGE 
J.C. Gomez-Sanchez1, C. Rodriguez2, T. Sobrino3,  J. Agulla4, J.J. Duarte5,  J. Castillo6, A. Almei-
da7 
 
Instituto de Investigación Biomédica de Salamanca, Hospital Universitario de Salamanca, 
Salamanca, SPAIN1,Instituto de Investigación Biomédica de Salamanca, Hospital Universitario 
de Salamanca, Instituto de Biologia Funcional y Genomica, Salamanca, SPAIN2, Instituto de In-
vestigación Sanitaria de Santiago de Compostela, Hospital Clínico Universitario, Universidad de 
Santiago de Compostela, Santiago de Compostela, SPAIN3, Instituto de Investigación Biomédica 
de Salamanca, Hospital Universitario de Salamanca, Instituto de Biologia Funcional y Genomica, 
Salamanca, SPAIN4, Instituto de Investigación Biomédica de Salamanca, Hospital Universitario de 
Salamanca, Salamanca, SPAIN5, Instituto de Investigación Sanitaria de Santiago de Compostela, 
Hospital Clínico Universitario, Universidad de Santiago de Compostela, Santiago de Compostela, 
SPAIN6, Instituto de Investigación Biomédica de Salamanca, Hospital Universitario de Salamanca, 
Instituto de Biologia Funcional y Genomica, Salamanca, SPAIN7

Background: Circulating levels of CD34+ progenitor cells have being associated with good progno-
sis of intracerebral hemorrhage (ICH) patients. We showed that the Tp53 Arg72Pro polymorphism 
modulates neuronal apoptosis and determines prognosis after stroke, the Arg/Arg genotype being 
associated with poor prognosis. We now analyze the effect of this SNP on circulating levels of 
CD34+ progenitor cells and its impact on prognosis after ICH. Methods: The Tp53 Arg72Pro poly-
morphism was genotype in 78 patients with nontraumatic ICH (mean age, 70.4 ± 11.1 years; males, 
69.2%) included within 12 h of symptoms’ onset. Functional outcome at 3 months was evaluated by 
the modified Rankin scale (mRS). The residual cavity volume was determined with CT at 3 months 
± 15 days. The Tp53 Arg72Pro polymorphism was genotyped by PCR-RFLP. Serum levels of 
BDNF, VEGF, Ang-1 and SDF-1α were measured by ELISA at 72 hours after admission. The main 
outcome variable was poor functional outcome (modified Rankin scale >2) at 3 months. Secondary 
outcome variables were residual cavity volume and correlation with molecular markers. Results: 
Patients harboring the Arg/Arg genotype possess lower levels of circulating CD34+ cells at 7 days 
after admission, which correlates with higher residual volume and poor prognosis at 3 months after 
ICH. Moreover, levels of growth factors that promote cell mobilization from bone marrow -VEGF 
or SDF-1α- were significantly lower in Arg/Arg patients than in those with the Pro allele. Conclu-
sions: The increased levels of circulating CD34+ cells after ICH only occurs in patients harboring 
the Pro allele who show good prognosis, whereas this effect was not observed in Arg/Arg patients 
with poor prognosis. We propose that Tp53 Arg72Pro modulates CD34+ progenitor cell mobiliza-
tion that determines functional prognosis after ICH. This work was funded by FEDER and ISCIII 
(CD11/00348; CD12/00685; CP12/03121; PI12/00685; RD06/0026/0000 and RD06/0026/1008; 
RD12/0014/0001 and RD12/0014/0007). 
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The one year prognosis of ischemic stroke patients with peripheral arterial disease 
I.S. Choo1, M.Y. Kim2, K.H. Jung3,  J.B. Bong4

 
Chosun University Hospital, Gwanju, SOUTH KOREA1,Chosun University Hospital, Gwanju, 
SOUTH KOREA2, Chosun University Hospital, Gwanju, SOUTH KOREA3, Chosun University 
Hospital, Gwanju, SOUTH KOREA4

Background and aims: Peripheral arterial disease (PAD) reduces the functional activity and increas-
es the rate of the cardiovascular death in the elderly. Aim of our study was to know whether the 
presence of PAD in stroke patients affects the prognosis of disability or cardiovascular events within 
one year after discharge.  
Methods: Date were retrospectively collected from April 2012 to March 2013 in Chosun universi-
ty hospital. First time stroke patients above 50 years old without any PAD history were enrolled. A 
PAD was defined as low ankle-brachial index (less than 0.9) measured by an automatic device. The 
disability of stroke patients was measured by modified Rankin scale(mRS) at discharge day and af-
ter 1year. Poor prognosis was defined as if the grade of mRS at 1 year increased one level or more. 
Also, cardiovascular events and cause of death or the worse were investigated. 
Results: 41 of 205 patients (20%) were diagnosed as PAD. From among these, 18 patients were 
classified as poor prognosis, 9 were died (systemic infection 4, hypoglycemia 1, asphyxia 1, intra-
cranial hemorrhage 1, unknown 2). In multiple regression analysis, PAD was an independent factor 
associated with poor prognosis (p=0.02, OR 3.01, 95% CI 1.19-7.66) and death within one year 
(p=0.044 OR 3.05 95% CI 1.03-9.01). In cox regression analysis, cardiovascular events were asso-
ciated with discharge mRS (p=0.011, OR 1.48 95% CI 1.10-2.00), not PAD (p=0.116).  
Conclusions: The presence of PAD in stroke patients suggests a poor recovery or early death, but 
may be not a predictor of cardiovascular events within one year.

R0532 Stroke prognosis  

Diffusion-Perfusion Mismatch in Single Subcortical Infarction: 

A Novel Predictor for Neurological Deterioration and Functional Outcome

 
J.P. Kim1, S.J. Kim2, J.H. Cha3,  S. Ryoo4, O.Y. Bang5,  C.S. Chung6, K.H. Lee7,  G.M. Kim8 
 
Samsung Medical Center, Seoul, SOUTH KOREA1,Samsung Medical Center, Seoul, SOUTH 
KOREA2, Samsung Medical Center, Seoul, SOUTH KOREA3, Samsung Medical Center, Seoul, 
SOUTH KOREA4, Samsung Medical Center, Seoul, SOUTH KOREA5, Samsung Medical Center, 
Seoul, SOUTH KOREA6, Samsung Medical Center, Seoul, SOUTH KOREA7, Samsung Medical 
Center, Seoul, SOUTH KOREA8

Background : Neurological deterioration(ND) is observed in 13~43% of acute single subcortical 
infarctions(SSI) and is frequently associated with an increased risk of functional disability. The 
prognostic value of diffusion-perfusion mismatch(DPM) in predicting ND and functional outcome 
in SSI has not been studied yet. In this study, we aimed to evaluate the role of DPM in patient with 
acute SSI Methods : We analyzed data of acute SSI patients without significant parent vessel steno-
ses or high-risk cardioembolic sources. ND was defined as an increase of 1 or more points on the 
NIHSS within 7 days from MRI acquisition. MRI data of the patients were reviewed by two blind-
ed raters. DPM was defined as positive if lesion on the TTP map was larger than that on DWI in 
the corresponding slice by visual inspection. Clinical and radiological variables were compared in 
DPM-positive versus –negative group and multiple logistic regression analyses were conducted to 
determine the independent predictors of a ND and poor functional outcome. 
Results : A total of 194 patients were included in the analysis. Among patients enrolled, 39 (20.1%) 
showed ND. The intra- and inter-observer agreement for characterization of DPM were excellent 
(kappa = 0.804 and 0.898 for intra-observer agreement; kappa = 0.804 for inter-observer agree-
ment). DPM was more frequently seen (53.8% vs. 14.2%, p<0.001) and maximal lesion diameter 
was longer (15.3mm vs. 12.4mm, p=0.002) in ND group. Multiple logistic regression analyses 
showed that only DPM was independently associated with ND (OR 5.846; p <0.001), whereas NI-
HSS score on admission (OR 1.380 per 1 point increase; p=0.001), DPM (OR 3.425; p =0.010), and 
mild stenosis of parent artery (OR 2.967; p =0.027) were significantly related to poor functional out-
come. 
Conclusion : Results of this study suggest that DPM can be reliably evaluated in SSI and be used as 
a predictor of ND and poor functional outcome. 
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Admission to hospital versus non admission after stroke: Trends and survival using the South 
London Stroke Register. 
A Bhalla1, Y Wang2, AG Rudd3,  CDA Wolfe4

 
Division of Health and Social Care, King’s College,, london, UNITED KINGDOM1,Division 
of Health and Social Care, King’s College, london, UNITED KINGDOM2, Division of Health and 
Social Care, King’s College, london, UNITED KINGDOM3, Division of Health and Social Care, 
King’s College, london, UNITED KINGDOM4

Background: To identify trends and differences in survival between patients admitted to hospital 
versus non admission after first ever stroke. Methods: Population based stroke register of first in a 
life time strokes between 1995 and 2012 were examined. Baseline data were collection of socio-
demographic factors, stroke subtype, case mix and risk factors before stroke. Survival curves were 
estimated with Kaplan-Meier methods. Results: 3464 patients were admitted to hospital for stroke. 
458 patients were managed in the community. Patients admitted to hospital were more likely to be 
younger (P=0.02), have more severe impairments for stroke: coma, dyphagia, incontinence, haemor-
rhagic stroke (P<0.001) and atrial fibrillation (P=0.001). There was a significant trend for increasing 
admission across subsequent cohorts, 1995-2000 (83%), 2001-2006 (90%) and 2007-2012 (94%), 
P<0.001. Median (months) survival was higher for non admission (36 vs 79), P<0.0001 and case 
fatality at 90 days was lower for non admission (24% vs 2.6%), P<0.0001. When survival analysis 
was stratified according to Barthel ≥ 15 at day 7, there no significant differences in survival curves 
between both groups in 1995-2000 (P=0.5) or 2001=2006 (P=0.4) but there was a significant trend 
for higher survival rates for non admission in the 2007-2012 cohort (P=0.02). Conclusion: There is 
a significant trend for increasing hospital admission over time. There appears to be a survival advan-
tage in the latter cohort for those patients with lower levels of clinical disability at day 7 who are not 
admitted which requires further explanation. 
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Obesity paradox and neurological severity in ischemic stroke 
Y. Kim1, Seunguk Jung2, C.K. Kim3,  B.-W. Yoon4, S.-H. Lee5

 
Department of Neurology, Seoul National University Hospital, Seoul, SOUTH KOREA1,De-
partment of Neurology, Seoul National University Hospital, Seoul, SOUTH KOREA2, Department 
of Neurology, Seoul National University Hospital, Seoul, SOUTH KOREA3, Department of Neurol-
ogy, Seoul National University Hospital, Seoul, SOUTH KOREA4, Department of Neurology, Seoul 
National University Hospital, Seoul, SOUTH KOREA5

Objective: Obesity paradox in stroke patients has been documented. However, although initial neu-
rological severity (INS) is generally the most important prognostic factor, it has not been considered 
in almost studies previously. We sought to investigate the impact of obesity on INS in ischemic 
stroke patients, and to investigate whether it is working as a mediator to short-term outcomes. 
Methods: A total of 2,771 patients with ischemic stroke or transient ischemic attack from Seoul Na-
tional University Hospital were enrolled to this study from October 2002 through May 2013. Base-
line information including body mass index (BMI) and INS was collected at admission. Associa-
tions between obesity and initial neurological severity were analyzed. In addition, we evaluated the 
effect of BMI on the 3-months modified Rankin Scale (mRS) after stroke onset. 
Results: Among the 2,771 patients, patients whose BMI levels were higher than the chosen refer-
ence level had reduced risks of severe INS (Q2: OR, 0.67; 95% CI, 0.52-0.85; Q3: OR, 0.53; 95% 
CI, 0.41-0.68; Q4: OR, 0.52; 95% CI, 0.40-0.68; and Q5: 0.53; 95% CI 0.41-0.69). In addition, 
among a total of 719 patients with 3-months mRS, patients with higher BMI levels seem to have 
more favorable functional outcomes. Such association was disappeared after adjustment for INS. 
Conclusions: In our study, although obesity was associated with a better short-term functional out-
come, INS might be the most important prognostic factor. Therefore, initial status should be consid-
ered to explain ‘obesity paradox’ in chronic diseases. 
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Table 1. SPAN-100 predicting mRS at Month 3

mRS Cut-Off Sensitivity Specificity PPV NPV
>1 65 71% 49% 62% 59%
>2 70 62% 62% 42% 78%

R0536 Stroke prognosis  

Prediction of Functional Outcome across SPAN-100 Scores in a Cohort with Mild to Moderate 
Stroke in the CHIMES Study 
D.A. De Silva1, C.F. Lee2, J.C. Navarro3,  N. Venketasubramanian4, N. Poungvarin5,  A. De Silva6, 
G.B. Eow7,  K.S.L. Wong8, M.G. Bousser9, C.L.H. Chen10 
on behalf of the CHIMES Study Investigators

 
Singapore General Hospital, Singapore, SINGAPORE1,Singapore Clinical Research Institute, 
Singapore, SINGAPORE2, University of Santo Tomas Hospital, Manila, PHILIPPINES3, Raffles 
Neuroscience Centre, Singapore, SINGAPORE4, Siriraj Hospital, Bangkok, THAILAND5, Univer-
sity of Kelaniya, Ragama, SRI LANKA6, Penang Hospital, Penang, MALAYSIA7, Chinese Uni-
versity of Hong Kong, New Territories, HONG-KONG8, Lariboisière University Hospital, Paris, 
FRANCE9,National University of Singapore, Singapore, SINGAPORE10 

Background: 
The SPAN-100 index (computed as age + baseline NIHSS) dichotomizes stroke patients to 
SPAN-positive (score >100) or SPAN-negative (score <100) and has been shown to prognosticate 
functional outcome, as measured by dichotomized modified Rankin score (mRS) 0-1 versus 2-6, 
in a Western cohort of thrombolysed patients with median NIHSS of 14. Using the dataset from 
the CHIMES Study, a multi-center, randomized, placebo-controlled trial of the traditional Chinese 
medicine MLC601 involving Asian patients with median NIHSS of 8, we aimed to 1) evaluate the 
relationship, over the range of the SPAN-100 index, with functional outcome across the entire mRS 
score; and 2) validate the SPAN-100 index in a cohort of patients with milder deficits.  
Methods: 
The SPAN-100 index was calculated from data extracted from the CHIMES dataset. The relation-
ship between SPAN-100 and 3-month mRS was assessed by Spearman correlation coefficient.  Re-
ceiver operator characteristic (ROC) curves were calculated for mRS >1 and >2. 
Results: 
Of 1099 patients included in the CHIMES study, 1061 (97%) had mRS outcome at month 3.  There 
was a positive correlation between the SPAN index and month 3 mRS (r2=0.316, p=<0.001). Fig-
ure 1 illustrates this graded relationship. The areas under the ROC curves for 3-month mRS >1 was 
0.643 (95%CI 0.610-0.676) with a SPAN index cut-off of >65, and for mRS>2 was 0.676 (95%CI 
0.642-0.710) with a SPAN index cut-off of >70 (Table 1). There was only 1 patient with SPAN in-
dex >100. 
Conclusions: 
There is a graded relationship between the SPAN-100 index and mRS distribution. Thus the SPAN 
index may be used not only as a dichotomous predictor but also across the range of values. In addi-
tion, in patients with milder neurological deficits, SPAN-100 can be used as a prognostic marker for 
functional outcome with a lower cut-off, which in this cohort was threshold of 65 for mRS >1 and 
70 for mRS >2. 
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Acute stroke multimodal imaging does not improve ASTRAL score’s accuracy despite having 
an independent prognostic value 
G. Ntaios1, V. Papavasileiou2, M. Faouzi3,  P. Vanacker4, M. Wintermark5,  P. Michel6 
 
Department of Medicine & Research Lab, University of Thessaly, Larissa, GREECE1,Depart-
ment of Medicine & Research Lab, University of Thessaly, Larissa, GREECE2, Institute of Social 
and Preventive Medicine, Centre Hospitalier Universitaire Vaudois and University of Lausanne, 
Lausanne, SWITZERLAND3, Department of Neurology, University Hospital Antwerp, Edegem, 
BELGIUM4, Department of Radiology, Division of Neuroradiology, University of Virginia, Charlot-
tesville, USA5, Stroke Center, Neurology Service, Department of Neurosciences, Centre Hospitalier 
Universitaire Vaudois and University of Lausanne, Lausanne, SWITZERLAND6

Background: To investigate whether readily available information from multimodal imaging (MMI) 
increases ASTRAL score’s accuracy to predict functional outcome in acute ischemic stroke patients. 
Methods: All patients registered in the ASTRAL registry until 03/2011 were included. In multi-
variate logistic-regression analyses, we added covariates derived from parenchymal, vascular and 
perfusion imaging to the 6-parameter model of the ASTRAL score. If a specific imaging covariate 
remained an independent predictor of 3-months modified Rankin score >2, the area-under-the-curve 
(AUC) of this new model was calculated and compared to ASTRAL score’s AUC. We also per-
formed similar logistic regression analyses in arbitrarily chosen patient subgroups. 
Results: When added to the ASTRAL score, the following covariates on admission CT/MRI-based 
MMI were not significant predictors of outcome: any stroke-related acute lesion, any non-stroke-re-
lated lesions, chronic/subacute stroke, leukoaraiosis, significant arterial pathology in ischemic ter-
ritory on CTA/MRA/Doppler, significant intracranial arterial pathology in ischemic territory, and 
focal hypoperfusion on perfusion-CT. The ASPECTS score on plain imaging and any significant 
extracranial arterial pathology on CTA/MRA/Doppler were independent predictors of outcome 
(odds-ratio:0.93, 95%CI:0.87-0.99 and odds-ratio:1.49, 95%CI:1.08-2.05, respectively) but did not 
increase ASTRAL score’s AUC (0.849 vs. 0.850, and 0.8563 vs. 0.8564, respectively). In explorato-
ry subgroup analyses, no covariate was found to increase ASTRAL score’s AUC, either. 
Conclusions: The addition of information derived from MMI does not increase ASTRAL score’s ac-
curacy to predict functional outcome despite having an independent prognostic value. More selected 
radiological parameters applied in specific subgroups of stroke patients may add prognostic value of 
MMI in the future.

R0537 Stroke prognosis  

GISCOME – Genetics of Ischaemic Stroke Outcome study 
A. Lindgren1, S. Bevan2, I. Fernandez-Cadenas3, C. Jern4, J. Jimenez-Conde5,  J.-M. Lee6, R. Lem-
mens7,  J.M. Maguire8, N. Rost9, P.M. Rothwell10, D. Strbian11, C.L.M. Sudlow12, D. Woo13, B.B. 
Worrall14ISGC-International Stroke Genetics Consortium; GISCOME-Genetics of Ischaemic Stroke 
Outcome study

 
Dept of Neurology, Skåne University Hospital and Lund University, Lund, SWEDEN1,De-
partment of Neurology, University of Cambridge, Cambridge, UNITED KINGDOM2, Stroke phar-
macogenomics and genetics, Fundacio Docencia i Recerca, Mutuaterrassa, Terrassa (Barcelona), 
SPAIN3, Institute of Biomedicine, The Sahlgrenska Academy at University of Gothenburg, Sahl-
grenska University Hospital, Gothenburg, SWEDEN4, IMIM-Parc de Salut Mar, Universitat Au-
tonoma de Barcelona, Barcelona, SPAIN5, Washington University School of Medicine, St. Louis, 
USA6, KU Leuven, Department of Neurology, Leuven, BELGIUM7, University of Newcastle, Fac-
ulty of Health and Medicine, Newcastle, AUSTRALIA8, Massachusetts General Hospital, Boston, 
USA9,Department of Clinical Neurology, University of Oxford, Oxford, UNITED KINGDOM10, 
Helsinki University Central Hospital, Helsinki, FINLAND11, University of Edinburgh, Edinburgh, 
UNITED KINGDOM12, Department of Neurology and Rehabilitation Medicine, University of Cin-
cinnati, Cincinnati, USA13, University of Virginia Health System, Charlottesville, USA14 

Background: Several genetic determinants of ischaemic stroke risk have recently been identified 
through genome wide association studies (GWAS). While stroke risk appears to be primarily asso-
ciated with genes related to vascular function, stroke functional outcome may be more associated 
with genes related to neuronal factors. We describe here the large multicentre GISCOME (Genetics 
of Ischaemic Stroke outCOME) study - an ongoing GWAS examining genetic factors influencing 
ischaemic stroke functional outcome - and present some preliminary observations on non-genetic 
factors associated with outcome after ischemic stroke. 
Methods: We have assembled 8,766 ischaemic stroke cases with available primary outcome mea-
sure of mRS at 90 days post-stroke, defined as a good (mRS 0-2) or poor (mRS 3-6) outcome. Phe-
notypic covariates include stroke severity at onset (NIHSS), age, and TOAST stroke subtype. Over 
5,000 cases have contributed genome-wide genotype data; the remaining cases have available DNA 
and will serve as a replication cohort. 
Results: At 90 days post-stroke, 66% of cases had a ‘good’ outcome. However, significant differenc-
es in outcome by stroke subtype were found (chi squared p<0.001). This difference persisted after 
correcting for age at stroke incidence and stroke severity at onset. Increasing age at stroke onset was 
associated with increasing likelihood of poor outcome (OR 1.06; 1.05-1.07, p<0.001) after correct-
ing for TOAST subtype and stroke severity. Increasing baseline NIHSS score was also associated 
with worse outcome (OR 1.18, 1.16-1.20, p<0.001) after correcting for age and TOAST subtype. 
Conclusion: Functional outcome after ischaemic stroke, as measured by mRS at 90 days post-
stroke, varies considerably depending on age, stroke severity, and stroke subtype. These factors 
need to be included in any future genetic analysis of stroke functional outcome. 
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Early post-discharge progress in stroke survivors who received thrombolysis. 
J.E. Bray1, C. Bladin2, S. Coote3, A. Gilligan4

 
Monash University, Melbourne, AUSTRALIA1,Monash University, Box Hill Hospital, Florey 
Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA2, Box Hill Hospital, Mel-
bourne, AUSTRALIA3, Monash University, Box Hill Hospital, Florey Institute of Neuroscience and 
Mental Health, Melbourne, AUSTRALIA4

Background: Little is known about the early post-discharge progress of stroke survivors who have 
received thrombolysis. This study aims to examine what changes occur in their ability to function 
independently and where they are residing three-months after hospital discharge.  
Methods: This retrospective study analysed prospectively collected data for all stroke thrombol-
ysis patients admitted between 2003 and 2013 to a hospital located in Melbourne, Australia. Pa-
tients were included if they were discharged from hospital alive and three-month outcome data was 
known. Changes in the modified Rankin Score (mRS) and residential location were examined.   
Results: Of the 595 patients who received stroke thrombolysis, 525 (88%) were alive at hospital 
discharge. Of these, three-month follow-up was available for 497. Median length of stay was 7 days 
(interquartile range =7). Overall, the majority of patients were unchanged (37%) or had improved 
(50%) in their modified Rankin Score in the three-month period. Of the 21 patients who died within 
three-months, 20 (95%) were severely disabled at discharge (mRS 5-6). Of those discharged home 
(n=211), 97% were still home at three-months and 94% with mRS of 0-2. Of those discharged to a 
rehabilitation centre (n=237), 72% were home, 10% were still in rehab, 4% had died, and 14% were 
in a nursing home. 
Conclusion: The majority of those with good functional recovery in-hospital continued to have good 
recovery post-discharge. This information could be valuable in counselling patients and families at 
discharge from hospital and for research where follow-up may not be possible.

R0539 Stroke prognosis  

Risk of recurrent vascular events and pregnancy complications in stroke in young women: the 
FUTURE-study 
M.E. van Alebeek1, H.M. de Vrijer2, L.C.A. Rutten-Jacobs3, N.A.M. Maaijwee4, R.M. Arntz5, R. de 
Heus6, E.J. van Dijk7,  F-E. de Leeuw8

 
 
Radboud University Medical Center, Nijmegen, THE NETHERLANDS1,Radboud University 
Medical Center, Nijmegen, THE NETHERLANDS2, Radboud University Medical Center, Nijme-
gen, THE NETHERLANDS3, Radboud University Medical Center, Nijmegen, THE NETHER-
LANDS4, Radboud University Medical Center, Nijmegen, THE NETHERLANDS5, University 
Medical Center Utrecht, Utrecht, THE NETHERLANDS6, Radboud University Medical Center, 
Nijmegen, THE NETHERLANDS7, Radboud University Medical Center, Nijmegen, THE NETH-
ERLANDS8

Background: A young stroke (YS) in women often occurs at fertile age, but as the risk of pregnancy 
complications thereafter is unknown counseling is difficult. Conversely, gestational hypertension 
and preeclampsia are increasingly recognized as independent risk factors for cardiovascular disease, 
but whether these complications also modify the future risk of vascular events in women with YS is 
unknown. Our aim is to investigate the influence of a YS on pregnancy complications and the live 
birth rate and the influence of hypertensive disorders in pregnancy on long-term vascular prognosis 
after YS. 
Methods: Data on pregnancy, miscarriages and the occurrence of pregnancy complications (gesta-
tional hypertension, diabetes and preeclampsia/HELLP) before, during and after YS were assessed 
by standardized questionnaires among 224 female patients with a first-ever TIA or ischemic stroke 
from the FUTURE study, a prospective young stroke study. Primary outcomes were any recurrent 
vascular event and the occurrence of pregnancy complications. Secondary outcome was live birth 
rate, defined as the proportion of number of live born children divided by the number of pregnan-
cies. 
Results: Data were available of 213 patients (mean age at event 39.5 [SD 7.8] years) and 50 female 
controls. The 16-year cumulative risk of any recurrent vascular event was 36.1% (95%CI 18.7-
53.5); a history of hypertensive disorder in pregnancy did not increase this risk. The live birth rate 
was significantly lower in YS patients compared to healthy controls (81.2% vs 92.6%,p<0.001). 
Also, there was a significant higher prevalence of preeclampsia (8.4%,p<0.05) and HELLP-syn-
drome (12.0%,p<0.05) after YS compared to controls. 
Conclusion: A history of hypertensive disorders in pregnancy does not modify the risk of recurrent 
vascular events in YS women. However, YS itself is a risk factor for the occurrence of pregnancy 
complications. As a result, women with a YS show lower live birth rates. 
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Outcomes at 3 month after first-ever stroke in Ho Chi Minh City, Vietnam. 
T.L. Pham1, C.L. Blizzard2, V. Srikanth3,  L.K.T. Nguyen4, T.H. Nguyen5,  S. Gall6 
 
Menzies Research Institute Tasmania, University of Tasmania, Hobart, AUSTRALIA1,Menzies 
Research Institute Tasmania, University of Tasmania, Hobart, AUSTRALIA2, Stroke and Ageing 
Research Centre, Monash Medical Centre, Monash University, Melbourne, AUSTRALIA3, Stroke 
Unit, Cerebral Vascular Disease Department, 115 People’s Hospital,, Ho Chi Minh, VIETNAM4, 
Stroke Unit, Cerebral Vascular Disease Department, 115 People’s Hospital,, Ho Chi Minh, VIET-
NAM5, Menzies Research Institute Tasmania, University of Tasmania, Hobart, AUSTRALIA6

Background 
There has been no assessment of the outcome of stroke patients in Vietnam. The aim of this study 
was to assess mortality, functional status and health-related quality of life (HRQoL) among a cohort 
of stroke patients discharged from a major public hospital in Ho Chi Minh City, Vietnam. 
Method 
First-ever stroke patients admitted to the stroke unit of 115 People’s Hospital from June to Septem-
ber 2012 were assessed for socio-demographic information, co-morbidity and lifestyle risk factors. 
Stroke severity on admission was determined using the National Institutes of Health Stroke Scale 
(NIHSS). Other measurements of disease status were made at admission and by face-to-face inter-
view in the patient’s home 3 months following discharge. Functional status was determined using 
the modified Rankin Scale (mRS). HRQoL was assessed using the Duke Health Profile (DHP) (10 
domains with scores ranging from 0=worst to 100=best) and the EQ5D (range -0.269=worse than 
death to 1=full health).  
Result 
There were 454 patients recruited for the study (47.9% female, mean age 62.5 (SD 14.0) years, 
76.2% ischaemic stroke). Common risk factors were smoking (29.9%), hypertension (48.5%) and 
diabetes (12.2%). The median NIHSS on admission was 6 (IQR 4- 12). Mortality at 3 months 
was 9.9%. The mean mRS score at 3 months was 2.4 (SD 1.4) with 43% classified as ‘dependent’ 
(mRS&#8805;3). Mean DHP scores at 3 months included physical 53.3 (SD 26.8), social 57.6 (SD 
15.2), mental 64.2 (SD 25.0) and general health 58.6 (SD 17.9). The mean EQ5D utility score at 3 
months was 0.67 (SD 0.33). 
Conclusion 
Mortality 3 months post-discharge was relatively low but dependency was high in this cohort of 
stroke patients, and their HRQoL was lower than that of the general population in Vietnam. These 
outcomes suggest a high continuing burden on the healthcare system and on society more broadly.

R0541 Stroke prognosis  

Increased Brachial-Ankle Pulse Wave Velocity is Associated with Poor Functional Outcome in 
Patients with Acute Ischemic Stroke 
K. Ishizuka1, T. Hoshino2, S. Uchiyama3

 
Tokyo Women’s Medical University, Tokyo, JAPAN1,Tokyo Women’s Medical University, To-
kyo, JAPAN2, Tokyo Women’s Medical University, Tokyo, JAPAN3

Background High brachial-ankle pulse wave velocity (baPWV) has been shown to increase the risk 
of stroke. However, few reports have examined the relationships between baPWV and long-term 
functional outcome in patients with acute ischemic stroke (AIS). Methods We enrolled 203 consec-
utive patients (mean age 67.7 years; male 68.0%) admitted to our hospital with first time AIS. BaP-
WV was calculated separately for each leg, with the higher of the two values included in the analy-
sis. Functional outcome was assessed by modified Rankin Scale (mRS) score at 3-month follow-up. 
We defined the good and poor functional outcomes as mRS of <3 and ≥3, respectively. Comparisons 
were made between the 2 groups with regard to the clinical findings. Furthermore, we performed 
multiple logistic regression analysis to identify independent predictors of poor functional outcome. 
Results Of all enrolled patients, 61 (30.0%) were classified to the poor outcome group. Significant 
differences in parameters between the good and poor outcome groups were as follows; age (mean, 
65.5 vs. 72.9, P < 0.001), chronic kidney disease (22.5% vs. 36.1%, P = 0.046), carotid arterial ste-
nosis (14.1% vs. 36.1%, P = 0.04), history of ischemic heart disease (12.0% vs. 26.2%, P = 0.011), 
admission NIHSS (median, 3 vs. 7, P < 0.001), and baPWV (mean, 19.19 vs. 22.40 m/s, P < 0.001). 
The figure shows the proportions of patients in the poor outcome group by baPWV quartile. The 
proportion of patients with poor outcome was significantly higher in the highest quartile (Q4) than 
in the lower quartiles (Q1, Q2, and Q3) combined (P < 0.001). According to the multivariate analy-
sis, high baPWV was an independent determinant of poor functional outcome (odds ratio 1.51; 95% 
confidence interval 1.04 to 2.21; P = 0.031). Conclusion High baPWV may be a useful predictor of 
poor functional outcome in patients with AIS.
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Factors  Associated with Clinical Outcome in Atrial Fibrillation with Ischemic Stroke Patients 
after Thrombolytic Therapy 
K. Kongbunkiat1, S. Travanichakul2, K. Thepsuthammarat3,  N. Kasemsap4, K. Sawanyawisuth5,  
S. Tiamkao6

 
Division of Neurology, Internal Medicine Department, Faculty of Medicine, Khon Kaen Uni-
versity, Khon Kaen, THAILAND1,Division of Neurology, Internal Medicine Department, Faculty 
of Medicine, Khon Kaen University, Khon Kaen, THAILAND2, Clinical Epidemiology Unit, Fac-
ulty of Medicine, Khon Kaen University, Khon Kaen, THAILAND3, Division of Neurology, Inter-
nal Medicine Department, Faculty of Medicine, Khon Kaen University, Khon Kaen, THAILAND4, 
Division of Ambulatory Medicine, Internal Medicine Department, Faculty of Medicine, Khon Kaen 
University, Khon Kaen, THAILAND5, Division of Neurology, Internal Medicine Department, Fac-
ulty of Medicine, Khon Kaen University, Khon Kaen, THAILAND6

Background: Ischemic stroke patients with atrial fibrillation (AF) have high risk of poor clinical 
outcomes and found a higher risk of symptomatic intracerebral hemorrhage (ICH) after intravenous 
thrombolytic therapy (tPA). Limited data to explore a predictor factors effect post thrombolytic ther-
apy outcome especial ICH and mortality. Methods: Clinical data were retrieved from the national 
reimbursement databases from the main health insurance coverage schemes (universal coverage 
system; cover 75.2% of Thai population) during the fiscal year 2004-2012 (26th Dec 2003 till 29th 
Jan 2013). The stroke and atrial fibrillation diagnosis code was based on the ICD 10 system includ-
ing I63-cerebral infarction and I48-atrial fibrillation. The prevalence and outcomes were calculated 
from these coded data. Results: The total number of ischemic stroke in in-patients who received tPA 
was 2,276 patients and 490 (21.53%) patients had atrial fibrillation (AF). Mortality rate in AF group 
was significant higher than non-AF group (8.8% vs 5.3%; p<0.001) and also had worse outcome 
(intubation 27.4% vs 11.7, decompressive craniotomy/craniectomy 5.9% vs 1.7, tracheostomy 5.7% 
vs 2.1, hemorrhagic transformation 12% vs 4.8 %; p value <0.001 ). Factor associated with hem-
orrhagic transformation in AF group was age (p= 0.005). Factor associated with mortalities in AF 
group were pneumonia (p= 0.018), septicemia (p= 0.006) and intracerebral hemorrhage (p= 0.023). 
The expenditure per patient in AF group was significant higher than non-AF group (43,200 bath 
(864 Euros) vs 24,000 bath (480 Euros); p<0.001).Conclusion: Factor associated with mortalities in 
AF group was complication especially infection and intracerebral hemorrhage. 
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Prognostic factors of cardiovascular complications after ischemic stroke (long-term follow-up) 
V.A. Shandalin1, L.A. Geraskina2, A.V. Fonyakin3

 
Research center of neurology RAMS, Moscow, RUSSIAN FEDERATION1,Research center 
of neurology RAMS, Moscow, RUSSIAN FEDERATION2, Research center of neurology RAMS, 
Moscow, RUSSIAN FEDERATION3

Background: Post-stroke patients are in higher risk of recurrent stroke, myocardial infarction and 
death. Aim: to estimate the prognostic factors of cardiovascular complications after ischemic stroke. 
Methods: 148 patients (94 male, mean ages 60+/-8 years) with ischemic stroke and sinus rhythm 
were consequently included. At 21 day after stroke debut 24-hour Holter monitoring carried out fol-
lowing time-domain (NN intervals standard deviation- SDNN) and spectral power analysis of heart 
rhythm variability. After discharge all patients were prescribed optimal medical treatment (antitrom-
botics, antihypertensives, statins), and every 3 month they or their relatives were undergone phone 
contact to register cardiovascular complications (recurrent stroke, transient ischemic attack, acute 
coronary syndrome, acute heart failure, vascular death). Statistical after-treatment of received data 
was performed by survival analysis (proportional hazard Cox regression, Kaplan-Meier method). 
Results: Mean follow-up period was 35 months (ranged 9-120). In whole 37 (25%) pts suffered 
from cardiovascular complications (n=50), including cerebral (14% pts), cardiac (7% pts) events or 
its combination (4% pts). Death was recorded in 15 (10%) cases: 8 - due to cardiac and 7 – cerebral 
reasons. Cumulative complication risk averaged 19,3%. Post-stroke cardiovascular complications 
are associated with age elder 67 years (p=0,011), coronary artery disease (p=0,016), high-grade 
ventricular arrhythmias (p=0,033), SDNN < 71 ms (p=0,05). But thiazide diuretic using was linked 
with cardiovascular events decreasing (p=0,02).  
Conclusions: Post-stroke patients are in high risk of cardiovascular complications. Age elder 67 
years, chronicle coronary artery disease, high-grade ventricular arrhythmias and SDNN < 71 ms 
are independent predictors of cardiovascular complications and should be considered for individual 
treatment program optimization. Contrariwise diuretics can benefit prognosis after ischemic stroke.
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Prediabetes and newly diagnosed diabetes are associated with unfavorable outcome after 
stroke 
L. Osei1, S. Fonville2, A.A. Zandbergen3,  P.J. Koudstaal4, D.W.J. Dippel5,  H.M. den Hertog6 
 
Medical Spectrum Twente, Enschede, THE NETHERLANDS1,Erasmus Medical Center, Rotter-
dam, THE NETHERLANDS2, Ikazia Hospital, Rotterdam, THE NETHERLANDS3, Erasmus Med-
ical Center, Rotterdam, THE NETHERLANDS4, Erasmus Medical Center, Rotterdam, THE NETH-
ERLANDS5, Medical Spectrum Twente, Enschede, THE NETHERLANDS6

Background Prediabetes and newly diagnosed diabetes mellitus are highly prevalent in patients with 
stroke. Limited data are available on the prognostic value of prediabetes and newly diagnosed dia-
betes on outcome after stroke. We aimed to assess the association between prediabetes and newly 
diagnosed diabetes with unfavorable outcome in patients with stroke. Methods We included 665 pa-
tients with ischemic stroke and 124 patients with intracerebral hemorrhage in whom fasting glucose 
levels were determined on day 2-5 of admission. Prediabetes was defined as fasting glucoe levels of 
5.6-6.9 mmol/L, and newly diagnosed diabetes as ≥ 6.9 mmol/L according to the American Diabetes 
Association criteria. Outcome measures were poor functional outcome at discharge defined as mod-
ified Rankin Scale (mRS) score >2, discharge to home and death during admission. We determined 
adjusted associations of newly diagnosed diabetes and prediabetes (versus normal glucose metabo-
lism) with unfavorable outcome. Results Two hundred and nine patients (26.5%) were classified as 
prediabetics and 82 (10.4%) as newly diagnosed diabetics. Two hundred sixty one (33%) had poor 
outcome or died and 483 (61%) were discharged home. Compared with normal glucose metabolism, 
both prediabetes and newly diagnosed diabetes were associated with poor functional outcome or 
death (aOR 1.9; 95% CI 1.2-3..0 and aOR 3.4; 95%CI 1.7-6.5, respectively) . Patients with predia-
betes (aOR 0.5; 95%CI 0.3-0.8) and newly diagnosed diabetes (aOR 0.3; 95%CI 0.2-0.6) were less 
likely to be discharged to home. Conclusion Patients with prediabetes and newly diagnosed diabetes 
have an increased risk of unfavorable outcome after stroke. These findings illustrate the importance 
of early detection and treatment of these patients. 
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High IMT at admission predict poor outcome in ischemic stroke 
M. Blanco1, S. Arias-Rivas2, J. Serena3,  J. Roquer4, T. Segura5,  M. Rodriguez-Yañez6, J. Castillo7 
 
Department of Neurology, Clinical Neurosciences Research Laboratory, Health Research In-
stitute of Santiago de Compostela (IDIS), Santiago de Compostela, SPAIN1,Department of Neu-
rology, Clinical Neurosciences Research Laboratory, Health Research Institute of Santiago de Com-
postela (IDIS), Santiago de Compostela, SPAIN2, Department of Neurology, Hospital Universitario 
Dr. Josep Trueta, Institut d’Investigació Biomèdica de Girona, Girona, SPAIN3, Servei de Neurolo-
gia. IMIM-Hospital del Mar. DCEXS Universitat Pompeu Fabra, Barcelona, SPAIN4, Stroke Unit, 
Department of Neurology, Hospital Universitario de Albacete, Albacete, SPAIN5, Department of 
Neurology, Clinical Neurosciences Research Laboratory, Health Research Institute of Santiago de 
Compostela (IDIS), Santiago de Compostela, SPAIN6, Department of Neurology, Clinical Neurosci-
ences Research Laboratory, Health Research Institute of Santiago de Compostela (IDIS), Santiago 
de Compostela, SPAIN7

Background and Purpose—Carotid intima-media thickness (IMT) is a powerful marker of vascular 
risk. Data on the predictive value of IMT for stroke outcome are missing. We analysed the influ-
ence of high IMT on functional outcome at discharge and one year in stroke patients with ischemic 
stroke. Methods—The multicentre observational ARTICO study included 620 patients >60 years 
with a first-ever non-cardioembolic stroke. Patients were followed-up for 1 year. The primary end-
point was a composite of cardiovascular events and death. We considered high IMT group patients 
with the common carotid IMT in the highest quartile >1.11, and control group patients with IMT 
≤1.11 mm. We analysed the impact of both conditions on the outcome at discharge and 12 months. 
Poor outcome was defined as modified Rankin Scale >2. Results— 620 patients were included. Four 
(0.6%) patients were lost of follow-up at discharge and 86(13.9%) at 1 year. Poor outcome was ob-
served in 139 (22.8%) patients at discharge and 91 (17.0%) at 1 year. Elderly and diabetes were as-
sociated with poor outcome at discharge and alcohol consumption and diabetes at 1 year. High IMT 
was associated with poor outcome at discharge and 1 year. In logistic regression model high IMT 
was independently associated with poor outcome at discharge (OR 1,614 [CI 95% 1.079-2.417]) 
and 1 year (OR 1,646 [CI 95% 1.015-2.670]) Conclusions—The presence of high IMT (>1.1 mm) 
at admission in acute phase of ischemic stroke is associated with poor outcome in patients who have 
suffered a first-ever non-cardioemblic stroke. 
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Association between hemoglobin A1C levels and clinical outcome in ischemic stroke patients 
with and without diabetes 
C. Lei1 
 
West China Hospital Sichuan University, Chengdu, CHINA1

Introduction: Individuals with diabetes are at higher risk of suffering a stroke, but whether chronic 
hyperglycemia affects clinical outcomes after stroke is unclear. Here we examined whether chronic 
hyperglycemia, influenced clinical outcomes after acute ischemic stroke. Methods: We prospective-
ly and consecutively included patients admitted within 7 days of ischemic stroke onset from Janu-
ary 2009 and 31 July 2012 from the Chengdu Stroke Registry. Patients with acute ischemic stroke 
were enrolled and followed up for mortality and functional outcomes over 1 year. Demographic and 
clinical information and outcomes were analyzed according to hemoglobin A1C (HbA1C) levels. 
Variables identified as significant in the univariate analysis (P≤0.05) were used in forward stepwise 
multivariate regression to examine their ability to independently predict mortality and poor out-
come. Results: A total of 1351 patients without diabetes and 526 with diabetes were included. The 
risk of mortality and poor outcome showed a tendency to increase with increasing HbA1C tercile in 
both groups. Among patients with diabetes, the adjusted odds ratio (OR) for mortality at 3-month 
after admission was 1.45 (95% CI 1.02-2.11) for individuals in the third tercile with respect to those 
in the first tercile; the corresponding OR for poor outcome was 1.50 (95%CI 1.07-2.40). The re-
spective ORs at 1-year after admission were 1.48 (95%CI 1.04-2.30) for mortality and 1.47 (95% 
CI 1.02-2.36) for poor outcome. Among patients without diabetes, the adjusted OR for mortality at 
3-month was 1.30 (95% CI 1.03-1.65) in third-tercile individuals with respect to first-tercile individ-
uals; the corresponding OR for poor outcome was 1.19 (95% CI 1.03-1.37). The respective ORs at 
1-year were 1.38 (95% CI 1.07-2.10) for mortality and 1.17 (95% CI 1.01-1.34) for poor outcome. 
Conclusions: Elevated HbA1C may be an independent risk factor for mortality and poor outcome 
after acute ischemic stroke in people with and without diabetes. 
 
 

R0547 Stroke prognosis  

THRIVE score predicts clinical outcomes in patients with cardioembolic and other subtypes 
of ischemic stroke 
Bo Wu B1 
 
West China Hospital, Sichuan University, Chengdu, CHINA1

Background and Purpose: Whether Totaled Health Risks in Vascular Events (THRIVE) score can be 
used to predict clinical outcomes and risk of hemorrhage in patients with special subtypes of isch-
emic stroke remains an open question 
Methods: We analyzed the possible relationships between THRIVE score and clinical outcomes in 
patients with cardioembolic (CE) stroke or non-CE stroke who did not receive thrombolytic therapy. 
Clinical outcomes and hemorrhage within 3 months of admission were compared among three pa-
tient subgroups with initial THRIVE scores of 0-2, 3-5 or 6-9. 
Results: A total of 505 patients with CE stroke and 3374 patients with non-CE stroke were included 
in our analysis. Increasing THRIVE score was independently associated with decreasing likelihood 
of good outcome, defined as an mRS score of 0-2 (CE stroke: OR 0.59, 95%CI 0.51 to 0.67; non-
CE stroke: OR 0.53, 95%CI 0.49 to 0.57), and with increasing likelihood of death (CE: OR 1.48, 
95%CI 1.28 to 1.70; non-CE: OR 1.95, 95%CI 1.76 to 2.16), hemorrhagic transformation (CE: OR 
1.15, 95%CI 1.03 to 1.30; non-CE: OR 1.29, 95%CI 1.17-1.40), and symptomatic intracerebral 
hemorrhage (sICH) (CE: OR 1.45, 95%CI 1.12 to 1.82; non-CE: OR 1.24, 95%CI 1.02 to 1.52). 
THRIVE score showed good receiver operating characteristics for predicting good outcome, mor-
tality, hemorrhagic transformation, and sICH in patients with any of the ischemic stroke subtypes 
examined. 
Conclusions: The THRIVE score is a simple tool that independently predicts good outcome and 
death similarly well across stroke subtypes.
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DEVELOPMENT OF NEW PROGNOSTIC MODEL FOR PREDICTING POOR FUNC-
TIONAL OUTCOME AFTER ACUTE ISCHEMIC SUPRATENTORIAL STROKE USING 
PARAMETERS OF QUANTITATIVE ELECTROENCEPHALOGRAPHY 
A.A. Kuznietsov1, O.A. Kozyolkin2

 
Zaporizhzhya State Medical University, Zaporizhzhya, UKRAINA1,Zaporizhzhya State Medi-
cal University, Zaporizhzhya, UKRAINA2

Background: Elaboration of statistical models to predict functional recovery after acute ischemic 
supratentorial stroke (AISS) is a very important and relevant in modern angioneurology that can 
help the practicioners to improve treatment approaches. We therefore developed new model using 
clinical parameters and parameters of quantitative electroencephalography (QEEG). Methods: One 
hundred seven patients (mean age 67,9+/-0,8 years) were studied within first 72 hours after clini-
cal onset of AISS. Clinical examination included evaluation by National Institute of Health Stroke 
Scale. Clinical and social outcome was defined by modified Rankin Scale (mRS) on 21th day from 
AISS onset. Poor functional outcome (PFO) was clarified in case of 4-5 score by mRS on 21th day. 
One hundred twenty QEEG recordings were obtained. Separately to affected and intact hemisphere 
the values of absolute spectrum rhythm power (ASRP), relative spectrum rhythm power (RSRP) of 
delta-, theta-, alpha-, beta-ranges, thetalo-, thetahi-, alphalo-, alphahi-, betalo-, betahi-subranges, 
fronto-occipital gradients (FOG) and brain symmetry indexes (BSI) of ASRP were detected. De-
velopment of prognostic model was made by logistic regression and ROC-analysis. Results: Out 
of 107 stroke patients, 48 (44,9 %) had PFO. Near 60 models were obtained. The model with the 
largest area under the curve (AUC=0,9555) was: β=0,229*(RSRP of delta-range in affected hemi-
sphere) + 3,593*(FOG ASRP of alphalo-subrange in affected hemisphere) – 7,263*(BSI (ASRP of 
delta-range/ASRP of theta-range)) - 4,879. Significance level of Hosmer-Lemeshow-test for select-
ed model p=0,9959, Percent Concordant = 95,6. A cut-off value of β≥-0,312 predicted PFO of AISS 
with 91,7% sensitivity, 91,5% specificity. Conclusions: Developed prognognostic model might be 
a powerful tool for predicting PFO of AISS and improving effectiveness of treatment. Validation is 
required in further populations. 
 
 

R0549 Stroke prognosis  

AUTONOMIC AND IMMUNE CORRELATIONS CAN FORECAST OUTCOME IN 
ACUTE ISCHEMIC STROKE 
I. Solodovnikova1, A. Son2 
 
Odessa National Medical University, Odessa, UKRAINA1,Odessa National Medical University, 
Odessa, UKRAINA2

Background. Neuroinflammation, neuronal apoptosis and autonomic disorders play important role 
during early brain injury in acute ischemic stroke (AIS). Objective. The aim of this study was to 
analyze the correlations between CD7+, CD25+, CD95+, CD38+, CD54+ cell counts, index of 
E- rosette forming leucocytes/neutrophils (E-RFL/E- RFN), sympathetic / vagal tone and clinical 
outcome in patients with AIS. Patients and Methods. 56 males (63,2±4,7 years) with AIS were ex-
amined. Cells count were measured using immunoenzymometric PAP method. Sympathetic / vagal 
tone studied using Aschner-Dagnini oculocardiac reflex, Kerdo index and Hildebrandt cardiorespi-
ratory coefficient. Clinical outcomes were assessed by the modified Rankin Scale (mRS). Results. 
Good outcome (mRS ≤1) three weeks after AIS correlated with СD54+ cell counts 473,00 - 748,00 
Cells/Mcl or E-RFL/E- RFN 0.83-1.00 during first 24 hours after AIS, (р<0,001). Poor outcome 
(mRS ≥4) correlated with E-RFL/E- RFN 1.02 – 1.39 in combination with increasing of sympa-
thetic tone (р<0,001). We found no significant correlation between CD7+, CD25+, CD95+, CD38+ 
cell counts and clinical outcome. Conclusion. Clinical outcome in patients with AIS correlates with 
CD54+ cell counts, E-RFL/E- RFN index and sympathetic tone. 
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Outcomes in Acute Stroke Complicated by Aspiration Pneumonia - Experience in a District 
General Hospital 
K. Thavanesan1, D. Tiwari2, C. Owen3,  T. Lewis4

 
Royal Bournemouth and Christchuch Hospital NHS Trust, Bournemouth, UNITED KING-
DOM1,Royal Bournemouth and Christchuch Hospital NHS Trust, Bournemouth, UNITED 
KINGDOM2, Royal Bournemouth and Christchuch Hospital NHS Trust, Bournemouth, UNITED 
KINGDOM3, Royal Bournemouth and Christchuch Hospital NHS Trust, Bournemouth, UNITED 
KINGDOM4 

Background: 
Aspiration pneumonia is a devastating  complication of  stroke, as it leads to poorer out comes  and 
an increase in mortality.  As dysphagia affects up to 65% of patients with an acute stroke, aspiration 
pneumonia is a common finding.  This audit sought to understand the factors that predict a poor out-
come and the impact that aspiration pneumonia has on hospital length of stay.  
Methods: 
A retrospective analysis of 52 sets of case notes with a combined diagnosis of aspiration pneumonia 
and Stroke was carried out.  The notes were arbitrarily generated by our local data office from Octo-
ber 2009 to July 2013. We studied mortality in this group of patients (dependant variable).  Indepen-
dent variables were age, sex, co-morbidities, type of stroke, mode of feeding, frequency of swallow 
assessment, Bartel Index score and length of stay on the stroke unit. Chi-square and t-test were used 
for the analysis. 
Results: 
Of the 52 patients who developed aspiration-pneumonia following stroke 33(36.5%) died during the 
admission. Ischemic stroke was associated with significantly higher mortality (p=0.020) after aspi-
ration pneumonia . Of the patients that survived, mean length of stay was also significantly higher 
than average length of stay in the unit; 64 days (Range 5 days to 220 days) p= 0.027. Other vari-
ables showed no significant difference among survivors.    
Conclusion: 
These findings confirm that aspiration pneumonia is a significant complication following stroke and 
is associated with high mortality.  Patients with an ischaemic stroke have an increased risk of devel-
oping complications; increasing morbidity and subsequent mortality.  In those who survive, length 
of stay increases significantly due to poor functional performance requiring prolonged periods of  
rehabilitation and/or institutionalisation.  It is paramount that we monitor incidence of aspiration 
pneumonia following stroke nationally and further analyse the factors that could help prevent such 
complication in-order to improve functional outcomes. 
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Long After The Stroke Event, What Has Remained And Disappeared On Follow-up MRI?

 
H.A. Choi1, Y.S. Oh2, W. Kim3, A.H. Cho4

 
Catholic University of Korea College of Medicine, Seoul, SOUTH KOREA1,Catholic Universi-
ty of Korea College of Medicine, Seoul, SOUTH KOREA2, Catholic University of Korea College 
of Medicine, Seoul, SOUTH KOREA3, Catholic University of Korea College of Medicine, Seoul, 
SOUTH KOREA4

Background: Little is known about the long-term gradual changes of acute ischemic stroke le-
sions. In some cases with small ischemic lesions on diffusion-weighted image (DWI), convention-
al MRI cannot reveal evidence of lesions on long-term follow-up. We investigated the pattern of 
long-term radiological changes in patients with acute ischemic stroke. Methods: We consecutively 
enrolled acute ischemic stroke patients who were diagnosed with DWI and underwent follow-up 
MRI (T2-weighted image or FLAIR image) with more than 6 months interval. Clinical variables 
(age, sex, risk factors, stroke subtypes and imaging time interval) were obtained. Based on the ini-
tial DWI and follow-up T2-weighted image or FLAIR image, the patterns of change (disappeared, 
reduced, same, enlarged, and partly disappeared) were visually assessed. Results: A total of 59 pa-
tients were enrolled. The follow-up MRI was done 28 ± 17 months after the stroke event. Twenty 
five patients had small vessel disease (42.4%), 16 patients had large vessel disease (27.1%), and 
four patients had cardioembolic stroke (6.8%). On follow-up MRI, initial stroke lesion disappeared 
completely in 16 (27.1%), significantly reduced in 25 (42.4%), remained still the same in 5 (8.5%), 
and partially disappeared in 8. One the other hand, five cases (8.5%) showed enlargement of size. 
The disappeared stroke lesions were lacunar infarcts in 8 and small cortical or cerebellar lesions in 
8. In 3 cases, small remained lacunar infarcts were observed on T2-weighted image, whereas they 
couldn’t be found on FLAIR. Among patients with complete disappearance of lesion, 43.8% had 
small vessel disease, 31.3% undetermined etiology and 12.5% large vessel disease. Discussion: In 
27% of patients, we could not find any radiological evidence of previously definite ischemic infarcts 
on conventional follow-up brain MRIs. Most of the disappeared stroke lesions were small lacunar 
infarcts and tiny cortical lesions. 
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Initial Stroke Severity and Comorbid Intracranial Stenosis as a Risk Factors Predicting Long-
term Outcomes in Patients with Carotid Atherosclerotic Stroke. 
J.C. Vargas-Gonzalez1, A. Arauz2, N. Arguelles-Morales3,  A Ruiz-Franco4, A Quiroz-Compean5 
 
Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, Mexico DF, MEX-
ICO1,Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, Mexico DF, 
MEXICO2, Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, Mexico DF, 
MEXICO3, Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, Mexico DF, 
MEXICO4, Instituto Nacional de Neurología y Neurocirugía Manuel Velasco Suárez, Mexico DF, 
MEXICO5

 

Background: Carotid atherosclerosis is a major cause of stroke. Long term outcome data is scarce. 
Our objective was to identify in patients with ischemic stroke due to carotid atherosclerosis which 
factors predict long term outcome. 
Methods: We prospectively followed a cohort of patients with confirmed atherosclerotic carotid dis-
ease as etiology of IS or TIA. Outcomes were good functional outcome (mRS 0-2) at last follow-up, 
time to death and recurrence. Statistical analysis used logistic regression, Cox proportional hazards, 
and Kaplan-Meier for survival tables.

Results: We included 329 patients, mean age of 65.7±10.9 years, 209 (63.5%) males and a mean 
follow-up of 53.8 (SD51.3) months. Respecting to good functional outcome classification accord-
ing to Oxfordshire Community Project (OSCP) were significant TIA versus TACI OR 118.8 (CI95: 
23.1-610.8) and PACI versus TACI OR 16.4 (IC95:3.9-69.1). In the recurrence outcome OSCP TIA 
versus TACI HR 3.9 (CI951.9-7.9) and extra plus intracranial atherosclerosis HR 1.8 (CI95 1.1-
2.9) were significant. Recurrence risk was 18.7% at 1 year; 27.4% at 2 years; 32.5% at 5 years and 
45.2% at 10 years. Finally, in the time to death analysis OSCP TIA versus TACI HR 0.09 (CI95 
0.01-0.73) and Hypertension HR 2.2 (CI95 1.2-4.2) were significant. Mortality risk was 4.9% at 1 
year; 8.9% at 2 years; 15.6% at 5 years and 31.6% at 10 years. 
Conclusion: In patients with extracranial carotid atherosclerotic stroke at long term follow-up good 
outcome, recurrence and death were predicted by initial stroke extension according to OSCP and the 
presence of comorbid intracranial stenosis

R0553 Stroke prognosis  

Association of Staphylococcus Aureus and Stroke after Infective Endocarditis. 
T. Ohtsuki1, A. Kato2, M. Matsumoto3

 
Stroke Centre, Kinki University, Hospital, Osaka-Sayama, JAPAN1,Department of Neurosur-
gery, Kinki University, Osaka-Sayama, JAPAN2, Department of Neurolgy, Hiroshima University, 
Hiroshima, JAPAN3

Objective: Infective endocarditis causes complicated brain impairment and stroke; not only brain 
infarcts and infection triggered by bacterial emboli, but also hemorrhagic stroke by inflamed arteries 
or aneurysms prone to rupture. We examined if infective endocarditis caused by staphylococcus au-
reus (SA), gram-positive cardiovascular damage-prone microorganisms, were associated with sub-
sequent recurrent stroke and poor outcome.  
Methods: We conducted the observational study on 36 consecutive patients (19 men, aged 18-84, 
median 53) with acute symptomatic stroke caused by definite or possible infective endocarditis ac-
cording to the Duke University criteria from October 2005 to April 2012. We had followed each pa-
tient as for recurrent symptomatic stroke and outcome for 3 months.  
Results: 15 of 36 patients experienced initial attack as hemorrhagic stroke, 13 of whom had si-
multaneous infarcts, and the other 21 patients showed pure ischemic stroke and TIA. 9 in 36 were 
SA-positive infective endocarditis by repeated blood cultures. The SA group and non-SA group had 
initial hemorrhagic stroke noted in 6/9 (67%) and 9/27 (33%), respectively. SA group had higher 
incidence of recurrent stroke (5/9, 56%) and poor functional outcome with modified Rankin scale 
>=2 (4/9, 44%) than non-SA group did 8/27 (30%) and 7/27 (26%), respectively (p<0.01, chi-square 
analysis). No statistically significant differences between the SA and non-SA groups were observed 
of a proportion of patients that were female and aged more than 75 and had attachment of 10-mm or 
larger vegetations, damaged valves, and embolization to other organs and complication of meningi-
tis/abscess. 
Conclusions: SA infective endocarditis still stayed to predispose acute stroke patients to recurrence 
and poor outcome. 
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Effects of serum potassium level fluctuation on clinical outcome in acute ischemic stroke pa-
tients 
Y. Lee1, M. Kang2, J. Lee3

 
Department of Neurology, Gachon University Gil Medical Center, Gachon University, 
Incheon, SOUTH KOREA1,Department of Neurology, Gachon University Gil Medical Center, 
Gachon University, Incheon, SOUTH KOREA2, Department of Neurology, Hallym University, Col-
lege of Medicine, Seoul, SOUTH KOREA3

Background Potassium is one of the most important electrolytes in hospitalized patients and potassi-
um in ECF plays crucial role in brain tissue damage. Previous studies reported that the fluctuation of 
serum potassium level may disturb the homeostasis between the pools in the serum and brain, and 
may elicits the neuronal injury in acute phase of stroke. We aimed to analyze whether the degree of 
fluctuation of potassium level in acute stage has correlation in clinical outcome of ischemic stroke.  
Method  Patients with acute ischemic stroke were enrolled to the study. Patients were classified ac-
cording to their alteration in NIHSS score into three groups : Group A with improvement of NIHSS 
score greater than 2, Group B with no improvement, and Group C with aggravation of NIHSS score 
greater than 2 at discharge and calculated the serum total potassium level in lowest and highest 
value during the hospitalized period. We compared the degree of fluctuation of potassium between 
three groups and analyzed if clinical course relates to potassium level variation. Result A total of 
120 patients with acute ischemic stroke were enrolled to the study :  40 patients were in Group A, 40 
patients in Group B, and 40 patients in Group C. The mean of potassium fluctuation was calculated 
in each group (Group A 0.92, Group B 0.71, Group C 1.45), and there was significantly greater val-
ue of fluctuation in Group C with worsened NIHSS score compared to other two groups(p=0.001). 
But, there was no significance in degree of fluctuation between Group A and B(P=0.101). Conclu-
sion We observed that the group with worsened clinical course has greater degree of potassium fluc-
tuation. The causality between clinical outcome and potassium fluctuation are not known, but this 
study possibly references that the homeostasis in the potassium level in serum is related to clinical 
course in acute stroke which depicts the neuronal condition in damaged cells in stroke and degree of 
the edema developed. 
 
 

Table 1. Clinical, demographic and radiologic comparison according to Outcome, Recurrence and Death during Follow-up.

Variable Total Good Outcome mRS Death Recurrence
N=329 0-2

N=123

3-6

N=206

p Dead

N=55

Alive

N=274

p Yes 

N=97

No

N=232

p

Sex (male) 209 (63.5) 81 (65.9) 128 (62.1) 0.498 31 (56.4) 178 
(65.0)

0.227 58 (59.8) 151 
(65.1)

0.363

Age 65.7±10.9 64.9±9.9 66.2±11.4 0.287 67.0±11.7 65.4±10.7 0.344 65.6±11.1 65.7±10.8 0.927
Hypertension 207 (62.9) 76 (61.8) 131 (63.6) 0.743 43 (78.2) 164 

(59.9)
0.010 67 (69.1) 140 

(60.3)
0.135

Hypercholestero-
lemia

109 (33.1) 43 (35.0) 66 (32.0) 0.586 25 (45.5) 84 (30.7) 0.033 39 (40.2) 70 (30.2) 0.078

Current Smoking 113 (34.3) 50 (40.7) 63 (30.6) 0.063 14 (25.5) 99 (36.1) 0.128 30 (30.9) 83 (35.8) 0.398
TIA 40 (12.2) 33 (26.8) 7 (3.4) 0.000 1 (1.8) 39 (14.2) 0.015 22 (22.7) 18 (7.8) 0.001
PACI 232 (70.5) 88 (71.5) 144 (69.9) 40 (72.7) 192 

(70.1)
61 (62.9) 171 

(73.7)
TACI 57 (17.3) 2 (1.6) 55 (26.7) 14 (25.5) 43 (15.7) 14 (14.4) 43 (18.5)
Moderate stenosis 128 (38.9) 45 (36.6) 83 (40.3) 0.737 23 (41.8) 105 

(38.3)
0.888 34 (35.1) 94 (40.5) 0.030

Severe stenosis 150 (45.6) 57 (46.3) 93 (45.1) 24 (43.6) 126 
(46.0)

54 (55.6) 96 (41.4)

Occlusion 51 (15.5) 21 (17.1) 30 (14.6) 8 (14.5) 43 (15.7) 9 (9.3) 42 (18.1)
Intra and ext-
racranial athero-
sclerosis

78 (23.7) 21 (17.1) 57 (27.7) 0.029 18 (32.7) 60 (21.9) 0.085 29 (29.9) 49 (21.1) 0.088
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Does side matter in stroke thrombolysis?  
MRI lesion volumes and outcome are not different in right and left hemispheric stroke treated 
with intravenous thrombolysis based on MRI criteria. 
A. Golsari1, B. Cheng2, J. Sobesky3,  P. D. Schellinger4, J. Fiehler5,  C. Gerloff6, G. Thomalla7 
 
Department of Neurology University Medical Center Hamburg-Eppendorf, Hamburg, GER-
MANY1,Department of Neurology University Medical Center Hamburg-Eppendorf, Hamburg, 
GERMANY2, Center of Stroke Research Berlin (CSB), University Medical Center Berlin Charité, 
Berlin, GERMANY3, Department of Neurology Medical Center of Minden, Minden, GERMANY4, 
Department of Neuroradiology, University Medical Center Hamburg-Eppendorf, Hamburg, GER-
MANY5, Department of Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, 
GERMANY6, Department of Neurology, University Medical Center Hamburg-Eppendorf, Ham-
burg, GERMANY7

Background – Recent evidence suggests that patients with left hemispheric stroke (LHS) have a 
higher likelihood of good outcome after thrombolysis. We aimed at evaluating outcome after stroke 
thrombolysis with regards to the affected hemisphere controlling for potential confounders includ-
ing stroke lesion volume. 
Methods – We retrospectively analyzed data from a prospective, multicenter, observational study of 
acute stroke patients treated with IV-tPA, based on MRI criteria within 6 hours of symptom onset. 
Neurologic deficit on admission was assessed by the National Institutes of Health Stroke Scale (NI-
HSS). Lesion volume on acute perfusion imaging (PI) and diffusion weighted imaging (DWI) were 
measured and perfusion-diffusion mismatch volume and ratio were calculated. Clinical outcome 
was assessed after 90 days using the modified Rankin Scale (mRS). Patients with RHS and LHS 
were compared regarding baseline parameters.  
Results – Of 173 stroke patients, 55 (32%) presented with RHS, while 118 (68%) had LHS. On-
set to treatment time was comparable between groups (Median RHS: 160 (IQR:85), min vs. LHS: 
167,5 (IQR:76) min, p=0,720) . Baseline NIHSS was higher in LHS (14 (IQR:8) vs. 12 (IQR:7); 
p=0.031). There were no differences in DWI lesion volume (RHS:11,0 (IQR:31,7) ml vs. LHS 17,8 
(IQR:31) ml; p=0,519), PI lesion volume (RHS: 98,9 (IQR:163) ml vs. LHS: 118,3 (IQR:155,8) 
ml; p=0,395), perfusion-diffusion mismatch volume (RHS: 60 (IQR 139,5) ml vs. LHS: 85 (IQR: 
147,0) ml, p=0,283). Clinical outcome was also comparable for both groups with similar rates of fa-
vourable outcome (mRS 0-1) (RHS: 41,8% (n=23), vs. LHS 50,8% (n=60) , P=0,327)   
Conclusion – In this large stroke cohort we did not find differences between RHS and LHS with re-
gards to stroke lesions volumes or outcome after thrombolysis. Previously reported hemisphere-re-
lated differences in stroke outcome may partly result from imbalances in stroke lesion volume be-
tween RHS and LHS. 
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Can new prognostic stroke scales help us in clinical decisions? 
C. García- Cabo Fernández1, P. Martínez Camblor2, L. Benavente Fernández3,  A.I. Pérez Álva-
rez4, J.C. Martínez Ramos5,  J. Pascual Gómez6, S. Calleja Puerta7 
 
Hospital Universitario Central de Asturias, Oviedo, SPAIN1,Hospital Universitario Central de 
Asturias, Oviedo, SPAIN2, Hospital Universitario Central de Asturias, Oviedo, SPAIN3, Hospi-
tal Universitario Central de Asturias, Oviedo, SPAIN4, Hospital Universitario Central de Asturias, 
Oviedo, SPAIN5, Hospital Universitario Central de Asturias, Oviedo, SPAIN6, Hospital Universitar-
io Central de Asturias, Oviedo, SPAIN7

Background: During the last months new prognostic scales have been proposed in order to predict 
the outcome of stroke patients undergoing recanalization treatments. Our aim is to compare five 
new prognostic scales predictive value prospectively. Methods: Five prognostic scales, were admin-
istered to 65 ischemic stroke patients undergoing Intra-arterial therapy (IAT) (HIAT 2 scale) and 
intravenous thrombolytic therapy (ITT) (THRIVE, SPAN 100, DRAGON and iScore scales) in a 
Comprehensive Stroke Center between June and November 2013. HIAT2 was administered to 40 
patients and the other scales to 25 patients. To evaluate the predictive value of the scales we com-
pared them with the outcome at discharge (NIHSS ≤ 4 implies good outcome) according to Kappa 
index. Kappa index <0.4 implies an insignificant agreement. Results: Sixty- five patients entered 
the sample (median age of 70 years). 40 of them were treated with IAT (initial median NIHSS score 
of 15) and 25 with thrombolytic treatment (initial median NIHSS score of 10). HIAT 2 was admin-
istered to IAT ones and was compared with NIHSS score at discharge according to Kappa index. 
We obtained kappa of 0.6. THRIVE, SPAN 100, DRAGON and iScore were administered to ITT 
patients. All of them were compared with NIHSS score at discharge according to kappa index. We 
obtained kappa of 0.4 in THRIVE scale, kappa of 0.2 in SPAN 100 scale, kappa of 0.087 in DRAG-
ON scale and kappa of -0.08 in iScore scale, respectively. Conclusions: Despite of prognostic scales 
reach a good level of prediction ability in different trials, in our patients only HIAT 2 and THRIVE 
proved to be reliable in prediction of ischemic stroke outcome. 
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CRP in Ischemic Cerebrovascular Stroke: Prognostic Implications 
K. M. Taema1, M. A. Shoaeb2, M. A. Shehata3,  M. A. Hammouda4 
 
Faculty of Medicine, Cairo University, Cairo, EGYPT1,Damietta General Hospital, Damietta, 
EGYPT2, Faculty of Medicine, Cairo University, Cairo, EGYPT3, Faculty of Medicine, Cairo Uni-
versity, Cairo, EGYPT4

Background: Cerebrovascular stroke is a common cause of death and disability in developed and 
developing countries. Predicting stroke severity and disability on admission is important. C-reactive 
protein increases in response to stroke and may be used as a predictor for stroke outcome. We in-
tended in this study to evaluate the role of serum CRP in predicting outcome in ischemic strokes. 
Methods: We included 25 patients with first-ever acute stroke admitted within the 1st 24 hours of 
onset. Neurological evaluation of our patients included assessment of stroke severity by National 
Institute of Health Stroke Scale (NIHSS) while seven days after admission, outcome was evaluated 
by modified Rankin Scale (mRS). Poor outcome was defined to have mRS score>2. CRP level assay 
and CT brain were done to all patients on admission. 
Results: Our population had a mean age of 58.7±9.3 years old. The disease severity assessed by 
NIHSS was found to be a predictor for outcome in our population. It was positively correlated with 
mRS (r=0.83, P<0.001). Serum CRP level on admission was predictive for stroke severity and out-
come. It was positively correlated with NIHSS (r=0.54, P=0.006) and mRS (r=0.56, P=0.004). Se-
rum CRP level was 14.4±6 mg/L in patients with severe ischemic stroke compared to 7.7±4.5 mg/L 
in patients with mild and moderate presentation (P = 0.01) and it was 13±6.3 mg/L in patients with 
poor outcome compared to 7.1±4 mg/L for patients with favorable outcome (P=0.009). We detected 
a CRP level of 10.25 mg/L to predict severe ischemic stroke with a sensitivity of 80 % and a speci-
ficity of 75 % and to predict poor outcome using mRS with a sensitivity of 75 % and a specificity of 
82 %. 
Conclusion: We concluded that the serum CRP level on admission is a predictor for severe disease 
and poor outcome in ischemic stroke. 
 
 

R0558 Stroke prognosis  

Serum CRP level and its prognostic value in patients with ischemic stroke 
M.A. Shafa1, F. Iranmanesh2, R. Lashkari3

 
Neurology Research Center, Kerman University of Medical Sciences, Kerman, Iran., Kerman, 
IRAN1,Neurology Research Center, Kerman University of Medical Sciences, Kerman, Iran., Ker-
man, IRAN2, GP,Rafsanjan University of Medical Sciences, Rafsanjan , Iran, Rafsanjan, IRAN3

Introduction: Stroke is the most fatal neurological disease. Some studies show the prognostic value 
of serum CRP in patients with stroke. The aim of this study was to evaluate the level of serum CRP 
in patients with ischemic stroke and its prognostic value on mortality rate in one month follow up. 
Material and methods: In this cross sectional study, serum CRP level was measured in 203 patients 
with ischemic stroke, in the first 12 hours after stroke. Diagnosis was confirmed with neuroimag-
ing. Subsequently, the patients were divided in 2 groups of normal serum CRP level and abnormal 
and the patients followed for one month. For data analysis, chi-square, Fisher Exact test, Pearson 
correlation test and T test were used. Results: In this study 94 (46/3 %) patients were male and 109 
(53/7 %) were female. Mean age of male patients was (62/64 ± 17/35) and in female was (62/48± 
17/42). 22 patients had abnormal serum CRP level. Mortality was significantly more in patients 
with abnormal serum CRP level )p≤0.05).Also, no association was seen between serum CRP with 
sex, age and risk factors of stroke. Mortality rate was higher in diabetic, hypertensive and smoker 
patients. (P ≤ 0.05) Conclusion: The findings of this study showed that serum CRP level have short-
term prognostic value in patients with ischemic stroke. Key words: CRP, Stroke, Prognosis 
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A Retrospective Review of In-hospital Stroke Mortality in One year in District General Hospi-
tal. 
A. Naqvi1, A. Ahmed2, D. Hunsley3,  M. Al-Bazzaz4

 
Department of Care of Elderly and Stroke Medicine, Barnsley Hospital NHS Foundation 
Trust. UK, Barnsley, UNITED KINGDOM1,Department of Care of Elderly and Stroke Medicine, 
Barnsley Hospital NHS Foundation Trust. UK, Barnsley, UNITED KINGDOM2, Clinical Audit De-
partment, Barnsley Hospital NHS Foundation Trust. UK, Barnsley, UNITED KINGDOM3, Depart-
ment of Care of Elderly and Stroke Medicine, Barnsley Hospital NHS Foundation Trust. UK, Barn-
sley, UNITED KINGDOM4

Stroke is the 3rd leading cause of mortality in UK. Analysis of in-hospital stroke mortality is im-
portant to identify preventable factors.We conducted a retrospective analysis of in-hospital stroke 
mortality in Barnsley Hospital from May 2012 to April 2013.Data was collected from death certifi-
cates & case notes for patients’ dying of stroke according to the hospital coding system used by Dr 
Foster.Each set of case notes was reviewed in detail to find out cause of death.This was then com-
pared with causes of deaths on each death certificate.We looked at the patients’ demographics,type/
severity of strokes,co-morbidities including AF(Atrial fibrillation)& whether they were on antico-
agulation.104 patients out of 512 admitted with stroke died reflecting mortality of 20.3% with age 
ranging from 40-102 yrs,94.2% of them were over 60 while 86.4% were over 70 yrs.38.5% had To-
tal Anterior Circulation Stroke,23% had Partial Anterior Circulation stroke & 22% had Intracerebral 
bleed. 61% had ≥3 co-morbidities,30% had AF and 74% of them were not on any anticoagulation. 
As per death certificates:48% of the causes of deaths were stroke,19.2% were stroke complica-
tions,4.8% were subarachnoid haemorrhage (SAH)/subdural haematoma,10.6% were unrelated to 
stroke & 17.3% death certificates were unavailable as patients died out of hospital. Reviewing of 
notes revealed that 11.5% patients didn’t die of acute stroke but died of other causes which included 
SAH,COPD,heart failure, pulmonary embolism,colitis,pneumonia & brain metastasis.20% were on 
end of life pathway.27% of the patients were inappropriately transferred to other wards. Conclusion: 
Our patient cohort was fairly elderly with multiple co-morbidities, significant number with AF with-
out anticoagulation,on end of life care, with haemorrhagic strokes & were not admitted to stroke 
unit, for which mortality is known to be higher.It also reflected how incorrect coding may influence 
Dr Foster’s hospital mortality rate. 
 
 

R0560 Stroke prognosis  

Variables Influencing Patient Outcome Following Thrombolysis for Stroke 
A. GORMLEY1, M. ABLETT2, E. BARRIE3, S. GHOSH4

 
STROKE UNIT, UNIVERSITY HOSPITAL AYR, AYR, UNITED KINGDOM1,RADIOLOGY 
DEPARTMENT, UNIVERSITY HOSPITAL AYR, AYR, UNITED KINGDOM2, STROKE UNIT, 
UNIVERSITY HOSPITAL AYR, AYR, UNITED KINGDOM3, STROKE UNIT, UNIVERSITY 
HOSPITAL AYR, AYR, UNITED KINGDOM4

Introduction:  
Clinical outcome following thrombolysis for ischaemic stroke varies significantly from patient to 
patient. We aimed to investigate which baseline variables affected the outcome of patients in our 
stroke unit.  
Methods:  
We performed a retrospective analysis of 53 patients who had undergone thrombolysis for acute 
ischaemic stroke. All patients met the inclusion criteria for thrombolysis in accordance with national 
guidelines.1 Outcome was taken as the difference in National Institute for Health (NIH) Scale be-
fore and after thrombolysis. The variables chosen were those that have previously been demonstrat-
ed to be of prognostic significance: age, admission laboratory cholesterol and glucose measurement, 
presence of atrial fibrillation, mean arterial pressure.2-6 These were analyzed using Mann Whitney 
testing and linear regression.  
Results:  
There was a significant reduction in NIH scale with a median improvement of 5 points. Age was the 
most significant predictor of outcome (0.011). Glucose and cholesterol did not have any significant 
predictive value (0.917 and 0.424). The presence of atrial fibrillation on admission electrocardio-
gram did not affect the outcome of thrombolysis, compared with sinus rhythm (0.606). There was 
no significant difference in the outcome of smokers versus non-smokers (0.657). Mean arterial pres-
sure (MAP) did not affect outcome (0.914) but a high MAP (>110mmHg) was associated with a sig-
nificant risk of haemorrhage post-thrombolysis (0.048).  
Conclusions:  
Our small initial study showed that younger age was associated with a greater reduction in NIH 
score and better outcome. The other variables considered did not influence outcome. These find-
ings will be used to develop a predictive scoring tool in the next phase of the study. A high MAP 
was positively correlated with a greater risk of haemorrhage. Further work is needed to determine 
whether MAP may be of greater value than blood pressure in predicting haemorrhage post-throm-
bolysis. 
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The combined effect of intensive upper extremity training and repetitive transcranial magnet-
ic stimulation in chronic stroke hemiplegic patients: A randomized, controlled study 
M. Ochi1, M. Iwanaga2, A. Hachisuka3,  H. Itoh4, N. Kato5,  F. Wada6, S. Saeki7,  K. Hachisuka8 
 
University of Occupational and Environmental Health, Kitakyushu, JAPAN1, University of 
Occupational and Environmental Health, Kitakyushu, JAPAN2, University of Occupational and En-
vironmental Health, Kitakyushu, JAPAN3, University of Occupational and Environmental Health, 
Kitakyushu, JAPAN4, University of Occupational and Environmental Health, Kitakyushu, JAPAN5, 
University of Occupational and Environmental Health, Kitakyushu, JAPAN6, University of Occu-
pational and Environmental Health, Kitakyushu, JAPAN7, University of Occupational and Environ-
mental Health, Kitakyushu, JAPAN8

Background 
Intensive upper extremity training (IUET) comprises robot-assisted bilateral and task-oriented train-
ing. The aim of this study was to examine the combined effect of repetitive transcranial magnetic 
stimulation (rTMS) on motor learning in a group of hemiplegic stroke patients undergoing IUET. 
Methods 
This was a prospective randomized, double-blind, sham-controlled study. Twenty individuals who 
had experienced stroke &#8805;6 months previously and had an upper extremity Fugl-Meyer as-
sessment (FMA) score of >18 were randomized to either the IUET + rTMS (n = 10) or IUET + 
sham rTMS (n = 10) group for participation in the 2-week intervention. 
Results 
Participants showed significant gains in the primary outcome measures of FMA, the Wolf Motor 
Function test, and Motor Activity Log (P < 0.01). Moreover, secondary outcome measures, includ-
ing the modified Ashworth scale (MAS), showed significant improvement. The MAS score of the 
IUET + rTMS group showed significantly greater improvement in the extensor muscles of the wrist 
and fingers compared to that observed in the sham group (P < 0.05). 
Conclusion 
IUET improves motor function and arm activity, and the combination of IUET and rTMS decreases 
spasticity of the distal upper extremity.
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Increasing physical activity in stroke survivors using STARFISH, an interactive mobile phone 
application: a feasibility study. 
A. Dybus1, L. Paul2, S. Wyke3,  S. Brewster4, G. Alexander5,  J. Gill6, N. Sattar7,  J. Rico William-
son8 
 
University of Glasgow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, 
UNITED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3, University of 
Glasgow, Glasgow, UNITED KINGDOM4, NHS GG&C, Glasgow, UNITED KINGDOM5, Uni-
versity of Glasgow, Glasgow, UNITED KINGDOM6, University of Glasgow, Glasgow, UNITED 
KINGDOM7, University of Glasgow, Glasgow, UNITED KINGDOM8

Background: Stroke survivors are often deconditioned and predisposed to a sedentary lifestyle that 
limits activities of daily living and may increase the risk of recurrent stroke and cardiovascular 
disease (Ivey et al. 2005). Walking may be the most accessible form of exercise in the stroke pop-
ulation. STARFISH is a smartphone-based programme designed to encourage the user to become 
more physically active. The sensors within the phone record the number of steps taken per day by 
the individual. Each person is represented by a fish within a fish tank visible on their mobile phone 
display. When the participant is active their fish blows bubbles and swims faster and, as the partic-
ipant reaches their target number of steps per day, their fish’s fins and tail grow. The overall aim of 
this study was to evaluate the acceptability and potential effectiveness of STARFISH in stroke sur-
vivors. 
Method: 24 stroke survivors (13 females and 11 males; mean age 55.2 (SD 9.7)) were recruited 
from stroke support groups in Glasgow, Scotland. They were randomized to intervention (n=24) or 
control group (n=8). The intervention group followed the STARFISH programme for six weeks. 
Primary outcome measure was the number of steps taken per day; secondary outcome measures 
were: BMI, heart rate, blood pressure, blood biomarkers; blood lipids, LFTs, CRP, HBA1c, Ten Me-
ter Walking Test (10MWT). 
Results: In the intervention group 13 subjects increased their average daily step count by 11-188% 
(mean 70%); the majority of the control group reduced their daily step count (Table 1). There was a 
trend towards health improvement within the intervention group (Table 1). Notably the time to com-
plete the 10MWT reduced in the intervention group suggesting increased walking speed. There was 
one adverse event in the intervention group, unrelated to the study. 
Conclusion: STARFISH has the potential to increase physical activity and improve health outcomes 
however larger, longer term evaluation is required.

 
 

Figure 1. STARFISH 

 

Table 1. Summary of results – mean and standard deviation (SD) at baseline and after the 

intervention (week 6).

Baseline Week 6 p
Intervention (n=15) Average daily step counts

Body mass (kg)

BMI (kg/m2)

SBP (mm Hg)

DBP (mm Hg)

HR (bpm)

10MWT (s)

3911 (2286.9)

79.46 (13.2)

24.12 (3.4)

144.33 (16.6)

81.93 (11.3)

77.0 (16.8)

20.1 (11.6)

5385 (2704.3)

78.41 (13.4)

23.59 (3.4)

134.0 (15.6)

80.13 (10.3)

75.87 (14.9)

18.6 (10.3)

0.005*

0.853

0.722

>0.001*

0.309

0.570

0.016*
Controls (n=7) Average daily step counts

Body mass (kg)

BMI (kg/m2)

SBP (mm Hg)

DBP (mm Hg)

HR (bpm)

10MWT (s)

2759 (2768.0)

84.0 (7.9)

24.7 (1.8)

138.88 (24.0)

77.63 (5.4)

72.5 (12.4)

21.2 (14.7)

2978 (2542.3)

84.31 (8.6)

24.8 (2.0)

134.5 (16.1)

77.5 (4.9)

71.63 (10.5)

19.7 (13.7)

0.727

0.726

0.723

0.273

0.947

0.588

0.119
BMI=Body Mass Index, SBP=Systolic Blood Pressure, DBP=Diastolic Blood Pressure, HR=Heart Rate, 10MWT=Ten Meter 
Walking test



300

23. European Stroke Conference

E-Poster Session Red

R0605  Rehabilitation and reorganisation after stroke 

Impairment Based Determinants of Quality of Life after Stroke 
M. Ali1, R. Fulton2, P. Bath3,  M. Brady, on behalf of the VISTA Collaboration4 
 
NMAHP Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, 
University of Glasgow, Glasgow, UNITED KINGDOM2, University of Nottingham, Nottingham, 
UNITED KINGDOM3, NMAHP Research Unit, Glasgow Caledonian University, Glasgow, UNIT-
ED KINGDOM4

Introduction: Both motor and non-motor consequences of stroke can be debilitating. Increased focus 
on the non-motor aspects of stroke may be warranted if there is an equivalent impact on Quality of 
Life (QoL), when compared with motor impairment alone. We examined the association between 
motor & non-motor sequelae (inattention/depression/aphasia/sensory/visual impairment) and Euro-
pean Quality of Life Scale scores (EQ-5D) after stroke.  
Method: We conducted retrospective analyses of clinical trial data from the Virtual International 
Stroke Trials Archive (VISTA). Using individual items of the National Institutes of Health Stroke 
Scale (NIHSS), we categorised impairment into motor deficits alone, non-motor consequences 
alone or combined motor and non-motor consequences; depression was described using the EQ-5D. 
We used stepwise ordinal logistic regression to examine the association between each impairment 
profile at baseline and 3 months, and QoL (visual analogue scale of the EQ-5D) at 3 months after 
stroke.  
Results: We analysed data on 1,091 patients from VISTA; demographics were comparable across 
each impairment profile. At baseline, no patients presented with isolated non-motor impairments. 
We observed no significant difference in EQ-5D in those with motor plus visual impairment (n=82), 
aphasia (n=78), sensory impairment (n=594) or inattention (n=53) at baseline, compared to those 
with motor impairment alone (n=284). Those with sensory impairment alone (n=364, p=0.002, 
OR=0.4, 95% CI [0.2, 0.6]) or aphasia alone (n=105, p<0.0001, OR =0.2, 95% CI [0.1, 0.3]) at 
3 months reported higher EQ-5D scores compared to those with motor impairment alone (n=56). 
Those with motor impairment alone but no depression rated higher on EQ-5D than those with motor 
impairment & depression at 3 months (p<0.0001, OR=2.3, 95% CI [1.5, 3.6]).  
Conclusion: Further work is needed to identify whether the EQ-5D adequately captures the impact 
of certain non-motor impairments on QoL.

R0604  Rehabilitation and reorganisation after stroke 

Transcranial direct current stimulation (tDCS): Anodal or cathodal stimulation for chronic 
stroke – which is better? 
J.L. Marquez1, M. Parsons2, E. Stoginovsky3,  A. Conley4, J. Lagopolous5,  F. Karyinidis6 
 
University of Newcastle, Callaghan, AUSTRALIA1, University of Newcastle, callaghan, AUS-
TRALIA2, University of Newcastle, Callaghan, AUSTRALIA3, University of Newcastle, Callaghan, 
AUSTRALIA4, University of Newcastle, Callaghan, AUSTRALIA5, University of Newcastle, Cal-
laghan, AUSTRALIA6

Background: tDCS is thought to have a role in facilitating both contralesional (cathodal stimulation) 
and ipsilesional (anodal stimulation) changes after stroke to restore hemispheric balance and pro-
mote recovery. However it remains unclear whether one type of stimulation reaps greater benefits.  
Method: Twenty stroke patients with residual chronic upper limb deficits were recruited to this ran-
domised, double blind, cross-over study.  Each participant received anodal, cathodal and sham stim-
ulation in a randomly assigned sequence on separate occasions separated by a two week interval. 
Stimulation consisted of 1mA of current applied for 20 minutes. Motor performance and strength 
were assessed at baseline and immediately following each session for both upper limbs by a blinded 
rater using the Jebsen Taylor Test and a hand held dynamometer. 
Results: Cathodal stimulation was associated with significant improvements in motor performance 
of the paretic upper limb compared to baseline (p = 0.004, mean change =13.8secs ±18.4) repre-
senting an average improvement of 20%. There were no significant changes in function with anodal 
or sham stimulation (p = 0.09 and p = 0.07). There was no significant effect of anodal, cathodal or 
sham stimulation on grip strength (p>0.05). 
Conclusion: Cathodal stimulation of the non lesioned hemisphere can improve functional perfor-
mance of the paretic upper limb with no detriment to the non-paretic upper limb. The average im-
provement was modest, but robust, with 18 of the 20 subjects demonstrating improvement. The ef-
fects appear to be task specific as improvements were not conferred to grip strength. Conversely this 
study was unable to demonstrate significant findings when anodal stimulation was applied. 
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Botulinum Toxin Injections for post stroke spasticity; The Royal Berkshire Hospital experi-
ence, United Kingdom. 
M.F. JEDDI1, L. OPENSHAW2, P.K. TUN3,  S. KHAN4

 
THE ROYAL BERKSHIRE HOSPITAL, READING, UNITED KINGDOM1, THE ROYAL 
BERKSHIRE HOSPITAL, READING, UNITED KINGDOM2, THE ROYAL BERKSHIRE HOS-
PITAL, READING, UNITED KINGDOM3, THE ROYAL BERKSHIRE HOSPITAL, READING, 
UNITED KINGDOM4

Background:Botulinum toxin is an effective treatment post-stroke focal spasticity,including im-
provement in range of motion and reduction of pain. None of the currently available Botulinum tox-
in type A, preparations have licence for management of lower limb spasticity. Most of the literature 
details the outcome of the BTx-A injection in patients with Spasticity. However not many studies 
give details regarding the clinical practice data. This study details the actual number of all muscles 
injected,most commonly injected muscles, average dosage of toxin used, degree and pattern of spas-
ticity.Method: This study reviewed the data of Botulinum toxin injection practice over a five year 
period from 2009-2013.Botulinum Toxin type A is used in all patients.All patients either received 
Dysport or Xeomin. Results:In a five year period a total of 637 patients received Botulinum toxin 
injections. 454(71%) patients had Infarctions and 183(29%) had Haemorrhages.372(58%)patients 
had Left sided limb involvement and 260(41%) had right sided limbs affected,and 4 patients had 
both sides affected.In 317 patients (49%) upper limb was involved, 105(16%) had lower limb spas-
ticity while 216(33%) had upper and lower limb spasticity.Total number of muscles injected is 3975 
individual muscles. Most muscle scored 3 (n=436, 68%) on Modified Ashworth Scale. Most pa-
tients were in the age group between 61-70(n=159, 25%) followed by age group of people between 
the ages of 71-80(n=157, 24%) Commonest spastic muscle in upper limb was Flexor Digitorum Su-
perfacialis (n=456), and in lower limb was Gastrocnemius (n=257) Total toxin used was 211445iu 
of Dysport and 25215iu of Xeomin.Conclusion:This data should add to the pool of currently avail-
able knowledge and thereby assist to develop recommendations regarding therapy with this agent 
in post stroke spasticity .This data shows the pattern of clinical practice documenting the number of 
stroke patients injected in 5 years. This highlights the most common pattern of spasticity in Upper 
limb is flexed pronated wrist followed by elbow flexion. In the lower limb spasticity in stroke survi-
vors the foot is mostly planter flexed, followed by inversio 
 
 

R0606  Rehabilitation and reorganisation after stroke 

The clinical pathways of Stroke: acute and rehabilitation patterns in an observational study in 
Italy 
S. Ferro1, G. Pagoto2, M. Marchetta3,  A. Di Carlo4, M. Franceschini5

 
Department of Hospital Services Emilia-Romagna Region Health Authority, Bologna, ITALY1, 
Department of Hospital Services Emilia-Romagna Region Health Authority, Bologna, ITALY2, De-
partment of Hospital Services Emilia-Romagna Region Health Authority, Bologna, ITALY3, Insti-
tute of Neuroscience, Italian National Research Council,, Firenze, ITALY4, IRCCS San Raffaele La 
Pisana, Roma, ITALY5

Background  
Effective treatment of stroke has been found to prevent long-term disability and save lives. National 
guidelines on stroke clinical pathways concern the management within stroke unit and rehabilitation 
unit. The implementation of monitoring tools in stroke care  is of primary importance in order to op-
timize clinical pathways and to improve outcome.  
Methods  
An observational study on stroke patients was performed in order to describe the pattern of care. 
The population base was defined as all consecutive patients with first stroke diagnosis (according to 
WHO criteria) admitted within a three months period into acute hospitals in seven italian regions. 
Rehabilitation care and 6 months follow-up after stroke onset were performed. Epidemiological and 
clinical data on patterns of care were collected from clinical records and by a telephone interview at 
the follow-up. 
Results  
1331 stroke patients were enrolled in 31 acute hospital. They were followed during rehabilitation 
phase in 43 hospitals and 21 rehabilitation facilities. The mean age was 72,9 (s.d. 14,5); 52% males.  
57% of patients were admitted to Stroke Unit; 56% had a rehabilitation in acute phase; 28% had an 
intensive rehabilitation and 10% had a local rehabilitation. More than 90% of patients completed  
the follow up. 
Conclusions 
This is the first study evaluating continuity of care in stroke patients in Italy. Acute and rehabilita-
tion indicators are  useful to evaluate stroke care and to suggest effective strategies in order to im-
prove quality of care.
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Evaluation of time-dependent changes in spasticity of lower limbs after botulinum toxin A 
treatment 
Y. Uchiyama1, S. Adachi2, S. Nakajima3, K. Domen4

 
Sasayama Medical Center Hyogo College of Medicine, Sasayama Hyogo, JAPAN1, The Hospi-
tal of Hyogo College of Medicine, Nishinomiya Hyogo, JAPAN2, Sasayama Medical Center Hyogo 
College of Medicine, Sasayama Hyogo, JAPAN3,  Nishinomiya Hyogo, JAPAN4

Background: Spasticity evaluation is essential for ascertaining the curative effect of botulinum toxin 
A (BTX-A) treatment. However, to our knowledge, there is no established method for quantitative 
evaluation of spasticity. In the present study, we recorded the electrophysiological changes in the 
lower limbs before and after BTX-A treatment over time and examined the electrophysiological in-
dex, which appears useful to determine the curative effects of BTX-A treatment. 
Methods: This study included 10 patients with chronic post-stroke hemiparesis and lower limb spas-
ticity (9 men, 1 woman). For 12 weeks, we recorded the M-response and H-reflex by tibial nerve 
stimulation of the affected side at 4-week intervals after BTX-A treatment; these parameters were 
also assessed before treatment. The observed values included the maximum M-response amplitude 
(Mmax), maximum H-reflex amplitude (Hmax), M-response threshold (Mth), H-reflex threshold 
(Hth), and developmental slopes of the M-response (Mslp) and H-reflex (Hslp). The Modified Ash-
worth Scale (MAS) score at the ankle joint was also recorded. 
Results: Repeated measures analysis of variance showed a significant difference in the Hslp/Mslp 
before and after BTX-A treatment (p < 0.05). Bonferroni’s multiple comparison showed a signifi-
cant decrease in these values at 4 weeks after treatment compared to the corresponding pre-treat-
ment values (p < 0.05). No significant difference was found in Hmax/Mmax and Hth/Mth between 
any groups. 
Conclusion: Because the amplitude of the H-reflex decreases by retrograde conduction of the M-re-
sponse, the Hmax/Mmax index conventionally used for spasticity evaluation may not be appropri-
ate for spasticity evaluation. The Hslp/Mslp index, which is unaffected by a decrease in the H-re-
flex, may be a better index of time-dependent changes in spasticity in a single individual receiving 
BTX-A treatment.

R0608  Rehabilitation and reorganisation after stroke 

Quality Management In Early Rehabilitation After Stroke 
G. Seidel1, D. Kücken2, L. Eggers3,  U. Debacher4, R. Töpper5,  A. Majewski6, K. Klose7,  U. 
Peschel8, M. Khatouni9, E. Zukunft10

 
Department of Neurology and Early Rehabilitation, Asklepios Klinik Nord, Hamburg, Ham-
burg, GERMANY1, Department of Neurology and Early Rehabilitation, Asklepios Klinik Nord, 
Hamburg, , 2, Department of Neurology and Early Rehabilitation, Asklepios Klinik Nord, Ham-
burg3, Division Quality, Asklepios Kliniken Hamburg GmbH, , 4, Department of Neurology, Ask-
lepios Klinik Harburg, Hamburg5, Department of Neurology, AK Harburg, Hamburg, , 6, Depart-
ment of Interdisciplinary Early Rehabilitation and Physical Medicine, Asklepios Klinik St. Georg, 
Hamburg,GERMANY 7, Department of Interdisciplinary Early Rehabilitation and Physical Medi-
cine, Asklepios Klinik St. Georg, Hamburg8, Division Quality, Asklepios Kliniken Hamburg Gm-
bH9,Division Quality, Asklepios Kliniken Hamburg GmbH,GERMANY10

Background. Structured analysis of the process and the outcome parameters of early rehabilitation 
after stroke provide important impetus to improve patient outcomes and resource control. 
Methods. We developed a special survey instrument to analyze process and outcome parameters of 
early rehabilitation (Phase B, BAR) after stroke. Data from three early rehabilitation institutions 
(AK St. Georg, AK Harburg, and AK Nord) were included. Descriptive statistics (median [mean ± 
SD]) was used. 
Results. During 1 year, starting at 1. July 2012, complete records of 203 stroke patients (median 
age 72y [69.9 ± 11.9y], 42.4% female, subarachnoidal [1.5%] or intracranial [20.2%] hemorrhage, 
cerebral infarction 78.3%) were included. In 71.2% early rehabilitation started within the first 14 
days after stroke onset. The median length of stay was 29 days [33.6 ± 19.9d]. The Frühreha-Index 
(FRI) combined with the Barthel Index (BI) improved during hospital stay (admission vs. discharge: 
< -100 points: 16.3 vs. 1.0%, -100 to -50: 27.6 vs. 5.4%, -45 to 0: 24.1 vs. 12.3%, 5-30: 30.0 vs. 
35.0%, > 30: 2 vs. 39.9%). 6.4% of the patients died. We found an increase in the proportion of pa-
tients without depression (32.0 vs. 47.8%). The proportion of non-mobile patients fell from 89.2 to 
47.3% and the arm function improved (11.3 vs. 27.1%). The proportion of patients decreased with 
severe speech disorder (44.3 vs. 17.7%). 74.4% of patients experienced one or more medical com-
plications. There was an increase in spasticity (Ashworth scale 3 + 4: 5.5 vs. 5.9%). The majority of 
patients (63%) were transferred to further rehabilitation and 27.1% were discharged to nursing in an 
institution or at home.  
Conclusion. The first analysis of our data is consistent with the published results from individual 
hospitals. In addition, important information on depression and spasticity in the early phase after 
stroke was recorded. The patient outcome was favorable. 
Funding: Research program of the Asklepios Kliniken Hamburg GmbH. 
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Effects of functional electrical stimulation to the peroneal nerve to gait and practical locomo-
tive ability of hemiplegic patients after stroke 
A. Manji1, M. kitabayashi2, T. Suzuki3,  T. Matsuda4, Y. Ikeda5,  K. Amimoto6 
 
Tokyo metropolitan university, Tokyo, JAPAN1, Saitama misato general rehabilitation hospital, 
Saitama, JAPAN2, Saitama misato general rehabilitation hospital, Saitama, JAPAN3, Uekusa-gakuen 
university, Chiba, JAPAN4, Tokyo metropolitan university, Tokyo, JAPAN5, Tokyo metropolitan 
university, Tokyo, JAPAN6

Background and purpose: In recent years, therapeutic functional electrical stimulation (FES) is at-
tracting attention in rehabilitation after stroke. The use of FES on the peroneal nerve is known as 
being effective to patients with stroke related drop foot. There have been many studies about the 
effects of FES on ankle movement during gait or basic walking ability of chronic stroke patients. 
However, there has been little research about the therapeutic effects to the practical locomotive 
ability of the patients after stroke at the restorative stage. The purpose of this research is to clarify 
the effects of FES on the peroneal nerve to gait and practical locomotive ability of restorative stage 
stroke patients. 
Methods: Eight patients after stroke in a rehabilitation hospital participated in this research after 
giving written informed consent. Randomized crossover design was used in this study. Therapy 
was given using functional electric stimulation (L300 NESS®; 10 minutes electrical stimulation to 
the peroneal nerve and 10 minutes gait training with foot-switch triggered assistive electrical stim-
ulation) instead of the usual physical therapy (: +FES phase) and only conventional rehabilitation 
therapy (: RH phase) 1 week respectively. Evaluations were made on the ankle joint range (Range 
of motion: ROM), muscle tone (Modified ashworth scale: MAS), 10 m walking speed, and timed 
up and go test (: TUG) before and after each phase. The Mann-Whitney U test was used to compare 
the improvement ratio between each phase. The experimental protocol was approved by the medi-
cal-ethical committee at the hospital participants stayed in. 
Results: 10 m walk speed improved significantly at the +FES phase. On the other hand, there were 
no significant changes regarding other parameters. 
Discussion and conclusion: From the results, gait training using peroneal nerve stimulation and as-
sist ankle dorsi-flexion gave benefits to the participants’ simple gait ability. On the other hand, there 
was no improvement effect by FES on applied walking ability. It could be considered task-related 
training is needed in order to improve practical walking ability. 
 
 

R0610  Rehabilitation and reorganisation after stroke 

Re-Learning to walk after stroke - preliminary results of the Guideline Group of the German 
Society of Neurological Rehabilitation (DGNR) 
K.M. Stephan1, C. Dohle2, J. Quintern3,  C. Fritsch4, S. Saal5,  R. Tholen6, H. Wittenberg7

 
St. Mauritius Therapieklinik, Meerbusch, GERMANY1, Median Klinik Berlin Kladow, Ber-
lin, GERMANY2, Medical Park Loipl, Loipl, GERMANY3, Median Klinik Berlin Kladow, Berlin, 
GERMANY4, Institut für Gesundheits- und Pflegewissenschaften, Universität Halle-Wittenberg, 
Halle, GERMANY5, Physio Deutschland (ZVK), Köln, GERMANY6, St. Mauritius Therapieklinik, 
Meerbusch, GERMANY7

Background 
Re-Learning to walk is a major aim for those who lost the ability after stroke. Several therapeutic 
approaches are used to reach this aim. The value of different therapeutic approaches is however in-
tensively debated and may differ according to the specific aim of the therapy (e.g. between “improv-
ing walking ability in non-ambulatory patients” and “improving walking speed of ambulatory stroke 
patients”).  
Methods 
We performed a systematic search of the literature. 1650 articles were scanned systematically and 
around 200 RCTs identified which met the target criteria. These 200 articles covered 38 interven-
tions. The articles were systematically evaluated by at least two members of the group. Recommen-
dations for the treatments were compiled separately for the different aspects of walking ability: a) 
establishing walking ability, b) improving balance, c) improving walking speed and d) improving 
walking capacity and for different stages of rehabilitation (subacute and chronic). 
Results 
The available evidence led to differential recommendations for the different aspects of walking abil-
ity and for the two stages of stroke rehabilitation. Training should be tailored specifically towards 
pre-defined targets of the therapy (e.g. regaining walking ability, balance, walking speed and walk-
ing capacity). According to the individual’s stage of stroke rehabilitation the aim, with which robot-
ic or mechanical devices are used, will differ. Intensity and specificity of training are prerequisites 
for improvements of walking ability both in the subacute and chronic stages of stroke. 
Conclusion 
Re-Learning to walk after stroke benefits from the multiplicity of therapeutic approaches. A system-
atic review of the literature helps to define the (relative) value of each approach to achieve specific 
therapeutic aims. It needs the experience and skill of the therapist to choose from these approaches 
according to the patient’s needs and preferences. 
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Views of stroke survivors on impact of visual impairment. 
F.J. Rowe1 
 
University of Liverpool, Liverpool, UNITED KINGDOM1

Background: Visual impairment is considered to add impact to daily life over that already incurred 
by general problems due to the stroke. In this study we sought to ask stroke survivors directly about 
their experiences of visual impairment to determine impact on daily life. 
Methods: We recruited stroke survivors with visual impairment who were more than one year post 
stroke onset. Biographical narrative interviews commenced with a pre-constructed single narrative 
question followed with additional narratives relating to the sequence of topics raised and non-narra-
tive questions to explore topics further. Interviews were audio-recorded and transcribed verbatim. A 
thematic approach to analysis of the qualitative data was adopted. Transcripts were systematically 
coded using NVivo10 qualitative software. 
Results: We interviewed 35 stroke survivors across the UK: 16 females and 19 males aged 20 to 75 
years at stroke onset. A number of themes emerged. Where visual problems existed, they were often 
attributed to other causes such as migraine. Visual problems included visual field loss, double vi-
sion, reading, glare/photophobia, blurred vision and perceptual problems. Impact of visual problems 
typically included loss in confidence, increased collisions/accidents, fear of crowded places and 
fear of falling. These individuals made many adaptations to compensate for their visual problem(s): 
magnifiers, large print, taking extra care/caution, de-cluttering their environment, increased lighting 
and use of a white stick. Many individuals did not receive early vision assessment or treatment for 
their visual problems.  
Conclusions: There is a consistent lack of post-stroke support and provision of information about vi-
sual problems.  Stroke survivors and their carers felt there was a need for improvement of education 
to promote knowledge and increased awareness of post-stroke visual impairment. 
 
 

R0612  Rehabilitation and reorganisation after stroke 

Robot-assisted gait training in patients with stroke 
U.J. KIM1, H.N KIM2, M.J LEE3, D.S PARK4

 
National Rehabilitation Center, SEOUL, SOUTH KOREA1, National Rehabilitation Center, 
SEOUL, SOUTH KOREA2, National Rehabilitation Center, SEOUL, SOUTH KOREA3, National 
Rehabilitation Center, SEOUL, SOUTH KOREA4

Objective: To investigate the effects of robot-assisted gait training on balance and ambulation in 
non-ambulatory chronic stroke patients 
Method: Twenty subjects are randomly divided into 2 groups. The group A(n=13) received 30 min-
utes of robot-assistive gait training(RAGT); 3 times a week for 4 weeks first where as the group 
B(n=7) received RAGT later for 4 weeks. Conventional physical therapy(PT) persistently given for 
30minutes a day, 5 times a week totally up to 8weeks. Berg Balance Scale (BBS), Functional Reach 
Test in sitting (FRTs) forward and lateral, Function Ambulation Category(FAC) were measured as 
primary outcome and modified Ashworth scale(MAS), Fugel Meyer Assessment of Lower Extremi-
ty(LEFMA), Motricity index(MI), Modified Barthel Index (MBI) were as secondary outcome mea-
surements. 
Results: Both intervention phases showed significant improvement in balance and ambulation mea-
sured by BBS, Forward Reach, LEFMA, MI, MBI. Only after RAGT phase, Lateral Reach, FAC, 
and transfer category of MBI showed significant improvement(p<0.05) compared with those of PT 
phases. But there were no significant differences between two phases(p>0.05) in gain of major func-
tional scores . 
Conclusion: The robot-assisted gait training is considered to a novel approach on balance and ambu-
lation for severely affected and persistently non-ambulatory stroke patients as much as conventional 
physical therapy, additionally leading to enhance trunk balance ability and daily activity. 
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Comfortable gait speed and standing balance control are equally useful determinants of prac-
tical walking in post-stroke patients 
Y. Ichinosawa1, A. Matsunaga2, S. Shimizu3,  T. Nakanishi4, N. Takemura5,  K. Taira6, M. Hamaka-
wa7,  M. Kikuchi8, H. Miura9, R. Shimose10, K. Shibata11, M. Suzuki12 
 
Graduate School of Medical Sciences, Kitasato University, Sagamihara, JAPAN1, Graduate 
School of Medical Sciences, Kitasato University, Sagamihara, JAPAN2, Kitasato University, School 
of Allied Health Sciences, Sagamihara, JAPAN3, Okinawa Rehabilitation Center Hospital, Okinawa, 
JAPAN4, Okinawa Rehabilitation Center Hospital, Okinawa, JAPAN5, Okinawa Rehabilitation Cen-
ter Hospital, Okinawa, JAPAN6, Okinawa Rehabilitation Center Hospital, Okinawa, JAPAN7, Grad-
uate School of Medical Sciences, Kitasato University, Sagamihara, JAPAN8, Graduate School of 
Medical Sciences, Kitasato University, Sagamihara, JAPAN9,Graduate School of Medical Sciences, 
Kitasato University, Sagamihara, JAPAN10, Graduate School of Medical Sciences, Kitasato Univer-
sity, Sagamihara, JAPAN11, Graduate School of Medical Sciences, Kitasato University, Sagamihara, 
JAPAN12 

Background: Although gait speed and standing balance control are relevant factors for walking abil-
ity, it is unclear whether gait speed or standing balance more accurately predicts post-stroke patient 
ability to walk independently and practically at their respective facilities. We aimed to compare dis-
criminative properties of comfortable gait speed (CGS) and standing balance for practical walking 
in recovering stroke patients prior to either their return home or transfer to a facility.  
Methods: Participants were patients with stroke hemiparesis who received inpatient rehabilitation 
therapy at the Okinawa Rehabilitation Center Hospital from 2011 to 2013. Exclusion criteria were 
dementia, orthopedic disease, or requiring assistance to walk 10 m. In total, 79 patients were eligi-
ble for inclusion. Clinical characteristics including age, sex, stroke type, and affected side were col-
lected. Motor function of affected and unaffected lower limbs, CGS, and standing balance according 
to the Berg Balance Scale (BBS) were measured at 3 months after stroke. We also assessed whether 
patients could walk independently to all places around the hospital ward without a wheelchair. We 
tested the association between practical walking and either CGS or BBS using bivariate logistic re-
gression analyses. Discriminative properties of CGS and BBS for practical walking were character-
ized using receiver operating characteristic (ROC) curves. DeLong’s method was used to compare 
between ROC curves. 
Results: Table 1 shows statistically significant associations between practical walking and CGS 
(Model 1, P=0.01) and between practical walking and BBS (Model 2, P<0.001). Fig. 1 shows the 
area under the curve (AUC), accuracy, sensitivity, and specificity for discriminative properties, and 
that the AUC was not significantly different between Models 1 and 2 (P=0.79).  
Conclusion: CGS and BBS are equally useful predictors of practical walking capabilities in patients 
3 months after a stroke. 
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The Involving Interdisciplinary Ward Round; Impact on Patient Experience in Stroke Reha-
bilitation 
L.F. Lyckhage1, M. Nielsen2, C. Illemann3,  K. Rudolf4, N. Holmestad-Bechman5,  B. Langhorn6, P. 
Voegele7,  L. Mathiesen8, J. Houth9, M. Finnemann10, H.K. Iversen11 
 
Stroke Unit, Department of Neurology, Glostrup Hospital, University of Copenhagen, 
Glostrup, DENMARK1, Stroke Unit, Department of Neurology, Glostrup Hospital, University 
of Copenhagen, Glostrup, DENMARK2, Stroke Unit, Department of Neurology, Glostrup Hospi-
tal, University of Copenhagen, Glostrup, DENMARK3, Stroke Unit, Department of Neurology, 
Glostrup Hospital, University of Copenhagen, Glostrup, DENMARK4, Stroke Unit, Department 
of Neurology, Glostrup Hospital, University of Copenhagen, Glostrup, DENMARK5, Stroke Unit, 
Department of Neurology, Glostrup Hospital, University of Copenhagen, Glostrup, DENMARK6, 
Stroke Unit, Department of Neurology, Glostrup Hospital, University of Copenhagen, Glostrup, 
DENMARK7, Stroke Unit, Department of Neurology, Glostrup Hospital, University of Copenhagen, 
Glostrup, DENMARK8, Stroke Unit, Department of Neurology, Glostrup Hospital, University of 
Copenhagen, Glostrup, DENMARK9,Glostrup Hospital, Glostrup, DENMARK10, Stroke Unit, De-
partment of Neurology, Glostrup Hospital, University of Copenhagen, Glostrup, DENMARK11 

BACKGROUND Patient empowerment is essential in stroke rehabilitation. We therefore devel-
oped the Involving Interdisciplinary Ward Round (IIWR) replacing the traditional ward round and 
interdisciplinary conference. The IIWR takes place weekly, lasts 30 min and includes the patient, 
relatives and the contact person from the involved professionals: physician, nurse, physio -, occu-
pational - and speech therapist and neuropsychologist if relevant. All information, discussions and 
decisions are managed with focus on involving the patient. Pre-ward multidisciplinary discussion 
without the patient is not allowed. In this study we aimed to investigate the patient experience of 
IIWR compared to traditional ward round (TWR). 
METHODS A case-control study in stroke patients discharged after at least 14 days of rehabilitation 
before and after implementation of IIWR. Structured telephone interviews focusing on patient/rel-
atives involvement, influence, relations, well-being and general satisfaction were done (LFL). Wil-
coxon Test for unpaired data was used for analysis. 
RESULTS 15 TWR-patients admitted in 2011, 63 y (42 - 76y) (F:M=7:13) and 20 IIWR-patients 
admitted in 2012/13, 75 y (50 - 89y) (median, range) (F:M=3:12) were included. Most patients were 
satisfied with their in-hospital treatment, median 8, on a scale from 0 to 10 (range TWR 3-10, IIWR 
6-10). The groups did not differ in answers about relations, degree of feeling safe and comfortable 
and most felt prepared when they were discharged. Significantly more IIWR-patients experienced 
benefit from the ward round (IIWR), felt involved in decisions, felt they had impact on the selected 
goals, were accompanied by their relatives, felt their relatives were involved and more often knew 
all the participants. 
CONCLUSION Patients expressed increased involvement and satisfaction on factors fundamental 
to patient empowerment after participation in the IIWR compared to the TWR. The IIWR can be 
recommended in rehabilitation wards.

Table 1. Univariable and multivariable analysis for predictive factors of practical walking

Unit of 
Increa-

se

Univariable analy-
sis

Multivariable ana-
lysisa

Model 1

Multivariable analysisa

Model 2

OR 
(95%CI)

P value OR 
(95%CI)

P value OR 
(95%CI)

P value

Age 1 year 0.99 (0.96 
– 1.03)

0.79 0.99 (0.92 
– 1.07)

0.79 1.00 (0.93 
– 1.09)

0.30

Female (vs. male) — 1.36 (0.55 
– 3.44)

0.51 4.66 (0.55 
– 58.78)

0.18 2.96 (0.39 
– 28.25)

0.30

Hemorrhage (vs. 
infarction)

— 1.74 (0.72 
– 4.31)

0.22 4.33 (0.77 
– 33.61)

0.12 4.14 (1.78 
– 29.48)

0.10

Left affected side 
(vs. right)

— 1.96 (0.81 
– 4.88)

0.14 3.43 (0.67 
– 22.43)

0.16 3.56 (0.70 
– 22.01)

0.13

SIAS (affected lo-
wer limb)

1 1.75 (1.39 
– 2.36)

0.00 1.48 (1.05 
– 2.33)

0.04 1.49 (1.05 
– 2.32)

0.02

Leg strength (unaf-
fected lower limb)

1%BW 1.04 (1.01 
– 1.08)

0.01 1.09 (1.01 
– 1.20)

0.06 1.05 (0.97 
– 1.15)

0.23

CGS 1 m/
min

1.14 (1.08 
– 1.22)

0.00 1.10 (1.04 
– 1.20)

0.01

BBS 1 1.25 (1.15 
– 1.39)

0.00 1.18 (1.06 
– 1.36)

0.00

R2 0.595 0.591
OR: odds ratio; CI: confidence interval; SIAS: Stroke Impairment Assessment Set; BW: body weight; CGS: com-
fortable gait speed; BBS: Berg Balance Scale.
a Adjusted by clinicopathological factors
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Feasibility of peak cardiopulmonary performance testing using a robotics-assisted tilt table in 
dependent-ambulatory stroke patients 
J. Saengsuwan1, C. Huber2, J. Schreiber3,  C. Schuster4, M. Laubacher5,  T. Nef6, K.J. Hunt7 
 
1. Bern University of Applied Sciences 2. Bern University 3. Reha Rheinfelden, Burgdorf, 
SWITZERLAND1, 3. Reha Rheinfelden 4. University of Basel, Basel, SWITZERLAND2, 3. Reha 
Rheinfelden 4. University of Basel, Basel, SWITZERLAND3, 1. Bern University of Applied Sci-
ences 3. Reha Rheinfelden, Rheinfelden, SWITZERLAND4, 1. Bern University of Applied Scienc-
es, Burgdorf, SWITZERLAND5, 2. Bern University, Bern, SWITZERLAND6, 1. Bern University of 
Applied Sciences 3. Reha Rheinfelden, Burgdorf, SWITZERLAND7

Background: Cardiopulmonary fitness is compromised in stroke patients. There are limited data on 
cardiopulmonary fitness in dependent-ambulatory stroke patients due to the inability to test them 
with standard devices. The present study evaluated the feasibility of a modified robotics-assisted 
tilt table (RATT, Erigo, Hocoma AG, Switzerland) with volitional feedback control of work rate for 
peak cardiopulmonary performance testing in dependent-ambulatory stroke patients. Methods: Pa-
tients (FAC ≤ 3) with no contraindications to exercise testing and adequate cognitive performance 
underwent 3 separate exercise tests: a familiarization, an incremental exercise test (IET) and a con-
stant load test. We used a RATT equipped with force sensors in the thigh cuffs, a work rate estima-
tion algorithm and a real-time visual feedback system to guide the patients’ exercise work rate. Only 
the IET results are reported here. Outcome measures for the IET were peak oxygen uptake (VO2pe-
ak), respiratory exchange ratio at VO2peak (RERpeak), peak work rate (WRpeak), peak heart rate 
(HRpeak), and the Borg CR10 scale for dyspnea and leg effort. Results: To date, six stroke patients 
(59.7± 8.2 years [mean ± sd], 3 females) were included. Average VO2peak, RERpeak and HRpeak 
were 10.8 ml/kg/min (range 5.6-16.8), 0.98 (0.78-1.20) and 105.3 beats/minute (range 66-126). 
Mean WRpeak was 18.8 W (5.5-37.5). These are considered to be substantial responses in these 
severely-compromised neurological patients: mean HRpeak was 65.2% of the age-predicted max-
imum and mean VO2peak was 42% of the predicted peak for normal subjects. Borg scale values 
were 5.2 (dyspnea) and 7 (leg effort). Conclusions: The RATT with volitional work rate control elic-
its substantial cardiopulmonary responses and is deemed feasible for peak cardiopulmonary perfor-
mance testing in dependent-ambulatory stroke patients. 
 
 

R0617  Rehabilitation and reorganisation after stroke 

ECOLOGICAL TEST OF  SAN PELLEGRINO TERME 
G.P. SALVI1, A. QUARENGHI2, L. MANZONI3,  L. SMIRNI4, M.G. INZAGHI5,  M. SIMONINI6, 
E. ANCONA7,  F. TOGNI8

 
ISTITUTO CLINICO QUARENGHI - Neurorehabilitation Ward, San Pellegrino Terme, IT-
ALY1, ISTITUTO CLINICO QUARENGHI - Neurorehabilitation Ward, San Pellegrino Terme, 
ITALY2, ISTITUTO CLINICO QUARENGHI - Neurorehabilitation Ward, San Pellegrino Terme, 
ITALY3, ISTITUTO CLINICO QUARENGHI - Neurorehabilitation Ward, San Pellegrino Terme, 
ITALY4, ISTITUTO CLINICO QUARENGHI - Neurorehabilitation Ward, San Pellegrino Terme, 
ITALY5, ISTITUTO CLINICO QUARENGHI - Neurorehabilitation Ward, San Pellegrino Terme, 
ITALY6, ISTITUTO CLINICO QUARENGHI - Neurorehabilitation Ward, San Pellegrino Terme, 
ITALY7, ISTITUTO CLINICO QUARENGHI - Neurorehabilitation Ward, San Pellegrino Terme, 
ITALY8

BACKGROUND 
Our ecological test evaluates evolution of motor, cognitive and behavioural abilities in patients af-
fected by stroke and then personalize rehabilitation strategies.  
METHODS 
We tested 100 people, 80 men(mean age 40)and 20 women(mean age 45)affected by ischemic(67)or 
haemorrhagic stroke(13).Each patient had physiatric, neurological and neuropsychological evalua-
tion. The test is based on 10 activities: walking on sidewalk; Crossing the street at pedestrian cross; 
Crossing the street at a traffic light; Asking people for pieces of information; Changing money at the 
bank; Ordering something to drink at the pub; Writing/sending postcards; Buying newspaper; Phon-
ing from call box or using a mobile phone; Shopping. We used score from 0 (the activity is not car-
ried out) to 3 (the activity is carried out correctly without help). During the test the staff will focus 
the attention on possible cognitive problems. 
RESULTS 
We achieved a better overall evaluation of our patients; better consciousness of the patients and their 
relatives about the difficulties to carry out everyday activities. Patients can also process right strat-
egies in order to recovery their independence in ADL. The test shows emotional and behavioural 
disorder: 40% of our sample has shown behavioural and cognitive disorders and 60% has shown 
movement disorders (balance disorders, upper and lower limbs motion); 15% of our sample had bet-
ter results during our ecological test of S.Pellegrino rather than during standard neuropsychological 
and gym training.  
CONCLUSIONS  
The test can be defined “ecological”: it involves everyday life activities outdoor; it’s easy to use 
and it can be done weekly; it shows the learning abilities and it records improvements. It completes 
both the training in the gym and the cognitive training carried out during the occupational therapy 
because it helps to verify whether the goals are achieved and it also gives useful advices to patients’ 
relatives when they will back home again.
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Characterization of attention and executive function impairment in the first month after 
stroke 
R.D. Barreto1, C Mateus2, J Pais3,  V.T. Cruz4

 
Centro Hospitalar Entre Douro e Vouga, Santa Maria da Feira, PORTUGAL1, Centro Hospi-
talar Entre Douro e Vouga, Santa Maria da Feira, PORTUGAL2, Centro Hospitalar Entre Douro e 
Vouga, Santa Maria da Feira, PORTUGAL3, Centro Hospitalar Entre Douro e Vouga, Santa Maria 
da Feira, PORTUGAL4

Background: 
Attention (AT) and executive function (EF) are vital in multiple human activities and essential for 
nearly all daily tasks. Disruption of such mechanisms presents implications in the motor and cogni-
tive rehabilitation of stroke patients.  
Methods: 
Eighty first-ever stroke patients were recruited from a stroke unit after supratentorial, unilateral 
ischemic stroke for neuropsychological formal testing. Fifteen were excluded due to known prior 
cognitive impairment. Forty-one completed the battery in the first month after ischemic stroke com-
posed by Digit Span and Mental Control from Wechsler Memory Scale III, Star Cancelation Test 
(Behaviour Inattention Test), Trail-Making Test (A and B) and Stroop Test. 
Results: 
From the 41 patients (15 female, mean age 61.5, mean education of 5 years), 23 (56%) suffered 
a left-sided stroke, 23% in anterior cerebral artery (ACA) region, 47% in middle cerebral artery 
(MCA) region and 30% in posterior cerebral artery (PCA) region. 
Statistically significant difference was only found in Star Cancelation Test between left and 
right-sided stroke patients, with deficits found in 75% of the latter group (mean right=38,33; mean 
left=49,80) and 40% of all patients. Stroop Test was abnormal in 72% (mean=44.8), Mental Control 
in 80% (mean=14,63) and Trail-Making Test B in 90% (mean=4,3 minutes). In total, only 10% of 
patients had no identifiable AT or EF shortfalls, 56% fell below normal in more than one test and 
5% failed in all tests. 
Conclusion: 
In the acute phase post-supratentorial stroke, AT and EF problems are very prevalent (72 to 90% in 
our sample). Visuospatial neglect was associated with right-sided lesions, but in the remaining tests 
no laterality was found. Tasks requiring sustained AT and EF components, such as those associated 
with physical therapy, may be hindered in early (and critical) stages of post-stroke treatment. As-
sessment and therapy adjustment are therefore recommended.

R0619  Rehabilitation and reorganisation after stroke 

Post stroke fatigue: Patients’ experiences at discharge and after 3 months 
G. Eilertsen1, H. Ormstad2 
 
Buskerud and Vestfold University College, Drammen, NORWAY1, Buskerud and Vestfold Uni-
versity College, Drammen, NORWAY2

Background. Fatigue is a common and distressing condition post stroke. Despite the frequency and 
the negative impact on the patients’ life, the knowledge about patients’ experiences in living and 
coping with fatigue is limited. The aim of this study was to investigate the meaning of fatigue in the 
acute phase post stroke. 
Methods. In this study 8 men and 8 women aged 39 - 88 years suffering a first-time stroke were in-
cluded. At discharge they had a fatigue score >4.0 using the Fatigue Severity Scale. The data anal-
ysis was based on in-depth interviews performed at discharge and after three months, and was in-
formed by Ricoeur’s hermeneutic phenomenology.  
Results. The most prominent characteristics of fatigue described at both time points were; over-
whelming sleepiness (abnormal need for sleep) and overwhelming exhaustion (lack of energy to 
perform activities). Some participants described that both states were present, while others de-
scribed that one was very prominent while the other was absent. The participants mitigated their 
condition by sleeping and resting a lot. The overwhelming exhaustion was perceived as unexplain-
able and as a result of this, also unpleasant. This was in strong contrast to ordinary explainable ex-
haustion resulting from physical effort. Participants sought the more pleasant ordinary exhaustion. 
By the majority of the participants fatigue was described as an incomprehensible and unexpected 
condition hindering the recovery process. By a smaller number of the participants fatigue was un-
derstood as a necessary and protective mechanism to ensure adequate repair of the brain.  
Conclusion Post stroke fatigue was characterized by overwhelming sleepiness and/or overwhelm-
ing exhaustion. Within the first 3 months post stroke, sleep and rest, but also physical effort in order 
to experience ordinary explainable exhaustion, seemed to be the most prominent coping strategies. 
This indicated the importance of balancing sleep/rest and physical activity.
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A survey of physicians’ views of self-management support after acute stroke: obstacles and op-
portunities 
P. Makela1, A. Bhalla2, B. Moynihan3, G. Cloud4, F. Jones5

 
King’s College Hospital NHS Foundation Trust, London, UNITED KINGDOM1, Guy’s and 
St Thomas’ NHS Foundation Trust, London, UNITED KINGDOM2, St George’s Healthcare NHS 
Trust, London, UNITED KINGDOM3, St George’s Healthcare NHS Trust, London, UNITED 
KINGDOM4, St Georges’ University of London, UNITED KINGDOM5

Background 
Evidence is emerging for self-management interventions that support behaviour change after stroke. 
If the positive findings from trial settings are to succeed in practice, it will be necessary to integrate 
approaches within multidisciplinary team processes. To date, physicians’ views of self-management 
support after stroke have not been explored. 
Methods 
An electronic survey was distributed to members of the British Association of Stroke Physicians 
(BASP) in August 2013.  Questions covered understanding, attitudes and perceived relevance relat-
ing to self-management support within the acute setting onwards. 
Results  
Of 35 responders who completed the survey, 82% held Consultant positions and 74% identified 
Stroke Medicine as their main specialty. 68% felt that patients would be able to participate in 
self-management approaches during the first week after stroke, with 69% strongly agreeing with a 
statement about the relevance of self-management within their own role, and 60% currently teach-
ing others about self-management principles. However, 73% admitted to very little or no personal 
training relating to self-management support. A variety of interpretations of self-management were 
given, with frequent themes of patients “taking responsibility” or “taking control”. The majority 
(94%) felt that the physician’s main role in supporting self-management lay in information provi-
sion and education, and 95% identified a need to “be honest” when patients set goals they thought 
could be unobtainable. 
Conclusion 
This study demonstrates Stroke physicians’ endorsement of self-management support within acute 
settings, but identifies limited understanding concerning principles and application. Physician par-
ticipation in multidisciplinary training will be essential for cohesive delivery of effective self-man-
agement support for individuals after stroke. 
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Effects of visuospatial rehabilitation by iPad on unilateral spatial neglect 
T. Matsuda1, O. Nitta2, T. Koyama3,  N. Kubota4, Y. Ikeda5,  A. Manji6, Y. Kusumoto7,  K. Amimo-
to8

 
Uekusa Gakuen University, Chiba, JAPAN1, Tokyo Metropolitan University, Tokyo, JAPAN2, Ni-
hon University, Tokyo, JAPAN3, Tokyo Metropolitan University, Tokyo, JAPAN4, Tokyo Metropol-
itan University, Tokyo, JAPAN5, Tokyo Metropolitan University, Tokyo, JAPAN6, Tokyo University 
of Technology, Tokyo, JAPAN7, Tokyo Metropolitan University, Tokyo, JAPAN8

Therapeutic approach of unilateral spatial neglect (USN）include visual scanning, sensory stimu-
lation, video feedback and pharmacologic intervention. We examined the efficacy of visuospatial 
rehabilitation by iPad in seven right-handed patients (mean age: 70.7 yrs, male 5, female 2, FIM 
64.6±8.2, MMSE 20.2±1.3 mean±SD) with left hemiplegia and USN due to cerebrovascular disease 
whom gave written informed consent to a study. In the iPad application, five circles in a row trans-
versed the screen either from right to left or left to right at random 10 times at 100 mm/sec. Subjects 
had to touch the circles twice as they changed color. We compared results of the line bisection test 
and Albert test before and after the iPad trials using Wilcoxon signed rank test ( SPSS ver19.0). 
Mean and SD performance improved in the line bisection test from 23.8±22.5mm deviation from 
midline before to 12.4±22.5mm deviation after (p＜0.05) and in the Albert test from 22.8±15.5 lines 
crossed out before to 26.5±12.9 lines crossed out after (p＜0.05) the iPad trials. Attention to the left 
space was immediately improved by facilitating attention to the circles not only moving from right 
to left but also from left to right. This novel iPad application was useful for visuospatial rehabilita-
tion of USN. 
 
 



310

23. European Stroke Conference

E-Poster Session Red

R0624  Rehabilitation and reorganisation after stroke 

Service improvement in Joint Care Planning for stroke patients between health & social care 
professionals after completed audit cycle in a UK hyperacute stroke unit 
Z. Bhatia1, T. Lognathan2, A. O’Brien3,  D.M. Sinha4, P.C. Guyler5

 
Southend University Hospial, London, UNITED KINGDOM

Background  
Stroke services in England have improved significantly over the last decade. However, a Nation-
al Care Quality Commission (CQC) review in 2011 of stroke services identified poor performance 
in the number of patients with a primary diagnosis of stroke being discharged with a joint health 
and social care plan. Only 26% of the 28 English national stroke network areas were found to have 
produced information jointly on care and support after stroke and only 34 % were found to have a 
framework for joint reviews of people’s health and social needs. 
Method 
128 patient records were analysed from the Southend Stroke database; 60 records in the initial audit 
in July 2013 and 68 records in the closed audit loop between November - December 2013.  
After initial audit findings, a new universally accessible electronic JCP version was incorporated 
into the central electronic system at Southend. This was incorporated into the weekly stroke MDT 
meeting where individual patient data was updated ‘live’. This then forms part of the patient’s fi-
nal discharge summary and the information shared between hospital stroke staff, community stroke 
team members, primary care professionals and the patient themselves. 
Results 
Initial audit data: 
Health needs only (33%), Health & social needs (61%), Patient refused (6%). 
Percentage of patients with JCP whom have health and social needs (0%). 
Closed loop cycle data (following intervention): 
Health needs only (21%), Health & social needs (77%), Patient refused (2%). 
Percentage of patients with JCP whom have health and social needs (100%). 
Conclusion 
This audit identified that by improving awareness and following easy to implement changes, vast 
improvements are made in communication & documentation between health and social service sec-
tors of the MDT. This is easily replicable in other stroke units to improve this essential communica-
tion at a local level and also meet quality markers set out by NICE & the UK National Stroke Strat-
egy.

R0623  Rehabilitation and reorganisation after stroke 

The dog-assisted therapy (the kanis-therapy) is the rehabilitation for patients in the later 
phases of stroke recovery: single-blind study of the efficacy 
A.A. Shmonin1, E.V. Melnikova2, M.N. Maltseva3,  A.A. Skoromets4, G.E. Ivanova5 
 
First Saint-Petersburg Pavlov State Medical University, department of neurology and neu-
rosurgery, Saint-Petersburg, RUSSIAN FEDERATION1, First Saint-Petersburg Pavlov State 
Medical University, department of neurology and neurosurgery, Saint-Petersburg, RUSSIAN FED-
ERATION2, ANO “The Association of Support and Development Dog therapy”, Saint-Petersburg, 3, 
First Saint-Petersburg Pavlov State Medical University, department of neurology and neurosurgery, 
Saint-Petersburg, RUSSIAN FEDERATION4, Institute of cerebrovascular disease and stroke of Pi-
rogov Russian National Research Medical University, Moscow, RUSSIAN FEDERATION5

The Dog-Assisted therapy (Kanis-therapy) (DAT) is a number of rehabilitation methods in the form 
of a game for stroke patients with the usage specially trained dogs. The methodology of the DAT in-
cludes the principles of ergotherapy, psychotherapy and kinesiotherapy. The aim of the study was to 
evaluate the efficiency of the DAT for stroke patients. Methods: The study included 50 patients (50 
to 70 у.o.) who had had an cerebral stroke for 3-4 months prior to the study. All the patients were 
divided into 3 groups: a control group (n=11), a DAT group (n=28) and a placebo group (n=11). The 
patients of all 3 groups got drug therapy, kinesiotherapy, mechanotherapy and speech therapy, if it 
was necessary. The patients of the placebo group also got interaction with the dogs without any sys-
tematic exercise of DAT (n=11). The DAT consisted of the several compound step-by-step complex 
exercises. The exercises were carried out in a form of the game with the dogs with the usage a lot 
of exercises for rehabilitation of sensitivity, speech and movement. The researcher and the patients 
didn’t know which of the group patient belonged. All the patients were assessed by the modified 
Rankin scale both before and 3 days after the therapy. Results. The control group, the DAT group 
and the placebo group didn’t have differences at a baseline. We couldn’t find the significant dif-
ference between results shown in the placebo and the control groups. The dog–human interaction 
didn’t affect the disability assessed by the Rankin scale. The interaction didn’t influence the patients 
recovery after the stroke. However we found significant reduction or disability in the group of the 
DAT compared with the control group and the placebo groups. Conclusions: 1. The DAT is an ef-
fective method of the rehabilitation which is based on the principles of the increasing complexity of 
exercise-games with specially-trained dogs for stroke patients. 2. A simple dog–human interaction 
can’t be regarded as a therapy. 
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ANALYSIS OF ACTIVITIES AND PARTICIPATION ACCORDING TO THE INTERNA-
TIONAL CLASSIFICATION OF FUNCTIONING (ICF) STROKE CORE SET ON A CO-
HORT OF ISCHEMIC STROKE SURVIVORS 
F. Corea1, M. Barbi2, A. Bellanti3,  S. Ciotti4, F. Scarponi5,  S. Micheli6, A. Guidubaldi7,  P. Brust-
enghi8, A. Proietti9, M. Zampolini10 
 
Stroke and Brain Injury Units, San Giovanni Battista Hospital, Foligno, ITALY1, Stroke and 
Brain Injury Unit, San Giovanni Battista Hospital Foligno Italy, Foligno, ITALY2, Stroke and Brain 
Injury Unit, San Giovanni Battista Hospital Foligno Italy, Foligno, ITALY3, Stroke and Brain In-
jury Unit, San Giovanni Battista Hospital Foligno Italy, Foligno, ITALY4, Stroke and Brain Inju-
ry Unit, San Giovanni Battista Hospital Foligno Italy, Foligno, ITALY5, Stroke and Brain Injury 
Unit, San Giovanni Battista Hospital Foligno Italy, Foligno, ITALY6, Stroke and Brain Injury 
Unit, San Giovanni Battista Hospital Foligno Italy, foligno, ITALY7, Stroke and Brain Injury Unit, 
San Giovanni Battista Hospital Foligno Italy, Foligno, ITALY8, Stroke and Brain Injury Unit, 
San Giovanni Battista Hospital Foligno Italy, Foligno, ITALY9,Stroke and Brain Injury Unit, San 
Giovanni Battista Hospital Foligno Italy, Foligno, ITALY10

INTRODUCTION: We analyzed the Activities, Participation and Environmental Factors, according 
to the ICF Core Set for Stroke, in the follow-up of stroke patients and specifically in those treated 
with i.v. thrombolysis and included in the SITS registry in our unit. Purpose of the study was to elu-
cidate any benefit of thrombolitic therapy on ICF profile at 18-month follow up. 
METHODS: We used a telephone interview with an ICF related questionnaire and confronted with 
the general stroke population admitted at the site.  The median follow-up was 18 months from the 
index event. We included 21 consecutive patients treated with rTPA within 3 hrs from onset at ad-
mission, average group age 71 years. A group of age, gender and rankin score matched subjects was 
selected as control group (25 ischemic stroke victims, mean age 72y not treated with rTPA in the 
same study period 2009-12). 
RESULTS: Rankin median at follow up was 3 (range 0-5) in thrombolysis group with a median 
NIHSS of 5 (range 0-14). Two patients died at the 18-month phone contact. The ICF profile for ac-
tivity and participation is described with the radar graph attached. Significant differences between 
the thrombolysis group was found in the following ICF categories: d230: Perform the daily routine; 
d450: walking, d530 : washing; d540: dressing, d910: life in the community; e110 products or sub-
stances for personal consumption (chi sq test p<0,05).  
CONCLUSIONS: The number of problems in mobility and self-care mainly distinguished between 
independent and dependent stroke survivors. Respect to the general stroke population, stroke pa-
tients undergoing thrombolysis showed relevant differences with higher ability and performance in 
self-care, walking , social life, reduced use of facilitators (family members, caregiver) and reduced 
use of drugs.
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Quality of life of elderly post-stroke patients with epilepsy 
L.V. Lipatova1, V.A. Mikhailov2, A.K. Druzhinin3

 
St. Petersburg V.M. Bekhterev Psychoneurological Research Institute, Saint Petersburg, RUS-
SIAN FEDERATION1, St. Petersburg V.M. Bekhterev Psychoneurological Research Institute, 
Saint Petersburg, 2, St. Petersburg V.M. Bekhterev Psychoneurological Research Institute, Saint Pe-
tersburg, RUSSIAN FEDERATION 3

Purpose: To evaluate the Quality of Life (QoL) of elderly patients in the post-stroke period (PSP) 
complicated by epileptic seizures. 
Material and Method. Using the SF-36 and QOLIE-31 questionnaires, we studied the QoL of 45 
patients (22 men and 23 women with the average age 63.3 years) who have had an ischemic stroke 
within the last 3 years. 30 patients in PSP (17 men and 13 women) had local symptomatic epilep-
sy with partial and secondarily generalized seizures (Group 1 - post stroke patients with epilepsy- 
PSPE ). 15 patients in the PSP (5 men and 10 women) had no epileptic seizures (Group 2). 
Results. The summary score in the mental health domain was 34.62 points in Group1 and 37.06 
points in Group 2. The summary score of the QoL in the groups was 93.96 and 134.03 points re-
spectively. Significant differences between Group1 and Group 2 were revealed in “cognitive func-
tioning” facet (11.8 and 19.1 points respectively). Since the fear of seizure occurrence considerably 
deteriorated the QoL of Group 1 patients, the scores of QoL in Group 1 and Group 2 were 47.8 and 
80.0 respectively. 
Conclusion. The study results allow us to confirm a statistically significant deterioration of QoL of 
PSPE in the mental health domain, cognitive functioning facet, and fear of seizure occurrence facet. 
The data obtained can be applied for correction of treatment and psychological support of PSPE.
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High Blood Pressure and Rehabilitation Outcomes following Thrombolysis in Acute Stroke 
Patients 
D. Tiwari1, Utpal Naghotra2, Tanya Lesiw3

 
Royal Bournemouth Hospital, Bournemouth, UNITED KINGDOM1, Royal Bournemouth Hos-
pital, Bournemouth, UNITED KINGDOM2, Royal Bournemouth Hospital, Bournemouth, UNITED 
KINGDOM3

Introduction: Current guidelines for blood pressure control prior to and during first 24 hours of 
acute stroke thrombolysis recommend maintaining blood pressure below 185 mmHg systolic and 
110 mmHg diastolic. There is consensus as to not lower the blood pressure in first few days to pre-
vent damage to ischaemic penumbra. We aim to study the impact of high blood pressure on the 
outcomes following thrombolysis irrespective of history of hypertension. Methods: We identified 
all patients who received thrombolysis for acute stroke in our hospital from 2009 to 2012 and divid-
ed patients in two groups according to blood pressure before thrombolysis. Blood pressure ≥ 140 
mmHg systolic and ≥90 mmHg diastolic was defined as hypertension (group1). We used simple lo-
gistic regression for analysis. The independent variables were age, gender, length of stay, history of 
hypertension, use of anti-hypertensive medication, Bartel on admission and discharge, MMSE on 
admission and discharge, NIHS on admission and 24hours post stroke depression, bleeding com-
plication, mortality, prevalence of AF and discharge destination. Results: Among 87 patients who 
received thrombolysis treatment 46 had high blood pressure. Patients presented with hypertension 
were older (p=0.004), more likely to have had a known history of hypertension and AF. Significant-
ly, higher numbers of patients were discharged to usual place of residence in normotensive group. 
Post stroke cognitive impairment was more common amongst group1, however significant data was 
missing. Conclusion: Acute stroke patients presented with high blood pressure irrespective of histo-
ry of hypertension had poor rehabilitation outcomes following thrmbolysis in spite of no significant 
difference in severity of stroke at the time of presentation. Further studies are required to evaluate 
management of hypertension in acute phase of stroke. 

R0627  Rehabilitation and reorganisation after stroke 

Access to In-Patient Stroke Services and Multidisciplinary Team (MDT) Rehabilitation: Cur-
rent Demands and Capacity 
N.F. Horgan1, E. O’Sullivan2, J. Shanahan3,  K. Kirrane4, D. Armitage5,  W. Leahy6, E. O’Flaherty7,  
D. Williams8

 
Royal College of Surgeons in Ireland, Dublin, IRELAND1, Royal College of Surgeons in Ireland, 
Dublin, IRELAND2, Beaumont Hospital, Dublin, IRELAND3, Beaumont Hospital, Dublin, IRE-
LAND4, Beaumont Hospital, Dublin, IRELAND5, Beaumont Hospital, Dublin, IRELAND6, Beau-
mont Hospital, Dublin, IRELAND7, Royal College of Surgeons in Ireland, Dublin, IRELAND8

Background: Stroke is a leading cause of disability in Ireland. The objectives of this project were to 
analyse the current access to in-patient stroke services and multidisciplinary team (MDT) rehabilita-
tion in an acute stroke centre.  
Methods: A retrospective analysis was carried out on all patients admitted to Beaumont hospital 
with acute stroke over a three-month period (March-May 2012). Time to referral and assessment, 
time spent in rehabilitation and the interventions implemented by the medical and MDT were evalu-
ated. Demographic information was also recorded.  
Results: There were 73 patients (male=40, 54.8%), mean age was 68 (s.d.= 15.1). Patients were 
discharged from the stroke service after a mean length of stay of 20.2 days (s.d.= 19.3). Over three 
quarters (76.7%, N=56) of patients were admitted to the acute stroke unit (ASU). Length of stay in 
the ASU was 14.6 days (s.d.=15.1). The majority (97.3%, N=71) had a brain scan and 13.7% (n=10) 
received thrombolysis. The mean length of time from admission to general MDT referral was 2 
days (s.d.=2.16), mean length of time from referral to first assessment was 1.49 days (s.d.=1.64), 
with length of treatment 17.9 days (s.d.=24.1). Patients received approximately 23-47 minutes per 
discipline per day, by up to four disciplines (Physiotherapy, Occupational Therapy, Speech and Lan-
guage Therapy and Dietetics and Nutrition).  
Conclusion: Nearly a quarter (23.3%, N=17) of stroke patients were not treated in the ASU. There 
was on average a two-day delay in referral to the various MDT services, the national guidelines rec-
ommend that all stroke patients should receive a full MDT assessment within 24 hours. However, 
once referred patients were generally reviewed within a 24-hour window. These findings describe 
current demands on a stroke service in one clinical site and  give an insight into inpatient service ca-
pacity issues which can impact on meeting standards of stroke care. 
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Recommendations for best practice in a stroke vision service. 
F.J. Rowe1, M. Walker2, J. Rockliffe3,  A. Pollock4, C.P. Noonan5,  C. Howard6, L. Hepworth7,  R. 
Glendinning8, J. Currie9

 
University of Liverpool, Liverpool, UNITED KINGDOM1, University of Nottingham, Notting-
ham, UNITED KINGDOM2, Speakability, Kendal, UNITED KINGDOM3, Glasgow Caledonian 
University, Glasgow, UNITED KINGDOM4, Aintree University Hospitals NHS Trust, Liverpool, 
UNITED KINGDOM5, Salford Royal NHS Foundation Trust, Manchester, UNITED KINGDOM6, 
University of Liverpool, Liverpool, UNITED KINGDOM7, GfK NOP, London, UNITED KING-
DOM8, Different Strokes, Sidcup, UNITED KINGDOM9

Background: There are considerable variations across the UK in relation to specialist assessment 
and treatment for people with visual problems after stroke. We sought to identify exemplars of best 
practice from established stroke vision services. 
Methods: From previous UK studies and trials we identified areas of best practice across the UK, 
i.e. those with integrated stroke and vision care provision for stroke survivors. Health care profes-
sionals involved in these services were invited to participate in 1:1 interviews or a focus group. A 
strengths-weaknesses-opportunities-threats (SWOT) framework was used to lead the discussion in a 
semi-structured format. The data were analysed using a methodological approach compatible with a 
social constructionist perspective. A thematic analysis was undertaken and themes were established. 
The NVivo10 software package was used to support the data analysis. 
Results: 14 UK NHS Trusts, offering an integrated stroke and vision service, participated. Inter-
viewees included eye clinic managers, nurses, orthoptists, occupational therapists and physio-
therapists. Identified strengths of their services included established communication, provision 
of training for stroke team staff, ‘open access’ for referrals, use of standardised screening/referral 
forms, provision of lay summaries and information sheets, patients assessed on the stroke unit with 
follow-up arranged in the eye clinic and initial visual assessments made within one week of stroke 
onset. Weaknesses included lack of funding, lack of Orthoptic cover during annual leave, and time 
consuming retraining of stroke staff on a regular basis because of staff rotation and changes. Oppor-
tunities included increased Orthoptic sessions and training of stroke staff. Perceived threats to ser-
vice provision related to funding and increased waiting times for appointments. 
Conclusions: Specific recommendations for improved stroke and vision care provision are support-
ed by this study. 
 
 

 
Table1:

 

Hyperten-
sion 

at Presen-
tation

N=41, 

males= 24

Normotensive 

at presenta-
tion

N=46, 
males=25

p value/OR 95%CI 

Age 76.27 69.87 0.004 8.88-12.01
Average length of stay 28.9 19.04 0.14 -23.26to3.56
History of Hypertension 28 20 0.02/2.8 1.16 to 7.64
Antihypertensive medication prior 
to admission

26 19 0.03/2.46 1.03 to 5.38

Average Bartel on admission 5.67 6.86 0.61 -3.41to5.74
Average Bartel on discharge 12.5 12.94 0.83 -3.84to4.72
Average NIHS on admission 12.8 11.91 0.56 -3.93to2.51
Average NIHS 24 hours 7.44 6.9 data missing
Average MMSE on admission 25.41 25 0.8 -3.72to2.90
Average MMSE on discharge 17.5 24 data missing
Post stroke depression 3 7 0.24/0.43 0.10to1.82
Bleeding complication 4 5 0.86/0.88 0.22to3.55
Immediate mortality 1 0 0.28/2.15 1.71to2.69
30 Day Mortality 3 2 0.55/1.73 0.27to10.94
1 year Mortality 0 2 0.17/1.93 1.57to2.39
Prevalence of AF 21 13 0.02/2.66 1.09to6.41
Discharge to usual place of resi-
dence

24 36 0.04/0.39 0.15to0.97
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Broca’s area damage is necessary to have after-effects using cathodal tDCS on the undamaged 
hemisphere in post-stroke aphasia 
C. ROSSO1, V. Perlbarg2, A. Leger3,  R. Valabregue4, C. Arbizu5,  C. Zavanone6, J.C. Corvol7,  S. 
Meunier8, S. Lehéricy9, Y. Samson10

 
APHP, Urgences Cérébro-Vasculaires, Hôpital Pitié-Salpêtrière, Paris, FRANCE1, Inserm, 
UPMC Univ Paris 06, UMRS 678, Laboratoire d’Imagerie Fonctionnelle, Paris, FRANCE2, APHP, 
Urgences Cérébro-Vasculaires, Hôpital Pitié-Salpêtrière, Paris, FRANCE3, Institut du Cerveau et de 
la Moelle épinière, Centre de Neuro-Imagerie de Recherche (CENIR), Paris, FRANCE4, APHP, Ur-
gences Cérébro-Vasculaires, Hôpital Pitié-Salpêtrière, Paris, FRANCE5, APHP, Service de Soins de 
suites et réadaptation, Hôpital Pitié-Salpêtrière, Paris, FRANCE6, Centre d’Investigation Clinique 
Pitié Neurosciences, CIC-1422, Département des Maladies du Système Nerveux, Hôpital Pitié-
Salpêtrière, Paris, FRANCE7, Institut du Cerveau et de la Moelle épinière, Movement disorders and 
basal ganglia: pathophysiology and experimental therapeutics, Paris, FRANCE8, APHP, Service de 
Neuroradiologie, Hôpital Pitié-Salpêtrière, Paris, FRANCE9,APHP, Urgences Cérébro-Vasculaires, 
Hôpital Pitié-Salpêtrière, Paris, FRANCE10 

Background: Recent studies suggested that tDCS on the right undamaged hemisphere might im-
prove picture naming in post-stroke aphasic patients. However, the huge inter-individual variability 
may be related to the lesion’s location and the functional connectivity of the targeted region. We 
investigated the effect of lesion site (left Broca’s area) on the behavioral performances to cathodal 
tDCS applied over the right Broca’s area. 
Methods: We conducted a study using pre-interventional diffusion and resting state functional MRI 
(rsfMRI) and two cross-over tDCS sessions (conditions: sham and cathodal) of the right homolo-
gous Broca’s area (BA) in ischemic stroke patients with lesion of the left Broca’s area (BA+) or no 
damage of Broca’s area (BA-). Picture naming accuracy was assessed after each tDCS session. In-
ter-hemispheric functional balance was investigated using rsfMRI connectivity maps using the right 
BA as a seed. Probabilistic tractography was used to study the integrity of language white matter 
pathways (arcuate, inferior fronto-occipital, frontal aslant fasciculi and corpus callosum). 
Results: Repeated measures ANOVA on picture naming accuracy showed an effect for the interac-
tion conditionXgroup (F(1,19): 4.6, p:0.04), meaning that the effect of the stimulation was different 
in BA+ and BA- patients. BA- patients had normal IH balance between right and left BA comparing 
to healthy subjects and all patients except one did not respond to the cathodal tDCS session. BA+ 
patients had decreased level of functional IH balance and 36% of the patients were improved. Im-
provement after cathodal tDCS in BA+ patients was therefore associated with the integrity of the 
arcuate fasciculus in BA+ patients.  
Conclusions: Cathodal tDCS on the right undamaged hemisphere is not a “one size fits all” ap-
proach. Selection of patients by diffusion and resting state functional MRI may be a suitable ap-
proach for further tDCS trials. 
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Prediction of independent walk on the basis of three activity of daily living items, severity of 
lower limb paralysis, and age in early stroke onset 
S. Adachi1, K. Miyakoshi2, K. Marumoto3,  K. Furukawa4, Y. Uchiyama5,  N. Kodama6, K. Domen7

 
Hospital of Hyogo Medical College, Nishinomiya, JAPAN1, Kameda General Hospital, Kamoka-
wa, JAPAN2, Hyogo Prefectural Rehabilitation Hospital, Tatsuno, JAPAN3, Hyogo College of Med-
icine, Nishinomiya, JAPAN4, Sasayama Medical Center, Sasayama, JAPAN5, Hyogo College of 
Medicine, Nishinomiya, JAPAN6, Hyogo College of Hospital, Nishinomiya, JAPAN7

[Background] In Japan, Dr Niki published domestically the predicting method of independent walk 
after stroke, in 1982. We validated whether the Niki’s predicting method is relevant. We also val-
idated which item the most affect the prediction among the combinations of 23 clinical factors.
[Methods]We examined 91 patients hospitalized for acute stroke (2008-2012) at a rehabilitation 
hospital with lower limb paralysis from the time of onset. Using Niki’s method, the walking inde-
pendence of the patients at 1, 2, and 3 months after stroke onset was predicted based on 3 activities 
of daily living items(diet, turning over, and excretion), age, and severity of lower limb paralysis at 
admission or 2 weeks after admission. The predictive value was validated using chi-squared test 
and F distribution. In addition, gender, 3 impairments were run through multiple regression anal-
ysis, along with the presence or absence of 13 complications and surgery. The factors primarily 
associated with walking independence were extracted.[Result]4 individuals were lost to follow-up 
due to hospital transfer. The prediction of walking independence was validated in 49 individuals 
(56%) at hospitalization, 78(90%) at week 2 of onset, and 84 (97%) at week 4 of onset. 3 people 
(3%) were classified as unpredictable. The predictive value at admission was 95.9%(P<0.0001),  at 
week 2 of onset was 96.1%(P<0.0001), and at week 4 of onset was 95%(P<0.0001). Of the 23 fac-
tors assessed, the presence or absence of rolling over at admission significantly affected the walking 
independence 1, 2, and 3 months later. The chi-squared test indicated odds ratio for walking inde-
pendence of 39.31 (P<0.0001), 10.91(P=0.002), and 12.3(P=0.002) after 1, 2, and 3 months, respec-
tively.[Conclusion]Niki’s method is accurate and suitable for predicting the prognosis of walking 
independence in early stroke onset. Moreover, of 23 factors, rolling over is the most significantly 
relevant to independent walk after stroke. 
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Homeostatic Plasticity induced by Brief Activity Deprivation Enhances Long-Term Potentia-
tion in the Mature Rat Hippocampus 
A. Félix-Oliveira1, R.B. Dias2, A.M. Sebastião3

 
Institute of Pharmacology and Neurosciences, Faculty of Medicine, University of Lisbon,, Lis-
bon, PORTUGAL1, Institute of Pharmacology and Neurosciences, Faculty of Medicine, University 
of Lisbon,, Lisbon, PORTUGAL2, Institute of Pharmacology and Neurosciences, Faculty of Medi-
cine, University of Lisbon,, Lisbon, PORTUGAL3

Background: Homeostatic plasticity monitors and maintains neuronal activity within a functional 
range, while Hebbian changes such as Long-Term Potentiation (LTP) modify the relative strength 
of specific synapses and represent the cellular basis of learning and memory. Stroke may trigger 
Homeostatic plasticity in surviving neurons as a response to neuronal input loss and decreased neu-
ronal activity (Murphy and Corbett, 2009, Nat Rev Neurosci, 10: 861-872). We hypothesized that a 
brief period of activity deprivation could influence subsequent Hebbian plasticity phenomena.  
Methods: Rat acute hippocampal slices were submitted to 3h of activity deprivation (Sutton et al., 
2006, Cell 125:785-799). Field Excitatory Post-Synaptic Potentials (fEPSP) and patch-clamp re-
cordings of membrane potential and action potential (AP) threshold were performed. 
Results: PPF and input/output analysis showed that activity deprivation enhanced basal synaptic 
transmission and neurotransmitter release, in the absence of significant changes in membrane prop-
erties or AP threshold. Changes in the threshold for Hebbian plasticity were evaluated by inducing 
LTP with stimulation protocols of decreasing strength. Stimulation with a single train was able to 
induce LTP in activity deprived slices but not under control conditions (102.3 +/- 2.63% VS 124.4 
+/- 5.42%). LTP saturation was assessed through the delivery of three consecutive 60 minute LTP 
protocols, using stronger 1x(3x4) and 3x(15x4) theta-burst trains. The magnitude of the first LTP 
was increased in activity deprived slices independently of the protocol used and this difference was 
maintained at the end of the third LTP, suggesting a raised “ceiling” for LTP.  
Conclusion: Brief periods of altered activity in fully developed hippocampal circuits are able to 
shape subsequent synaptic transmission and Hebbian plasticity. Our results may support a role for 
Homeostatic plasticity in stroke recovery.

R0632  Rehabilitation and reorganisation after stroke 

Exploration of transfer anxiety of patients transferred from a hyper acute stroke unit to a 
stroke ward: a pilot study of participants following the London Stroke Care Pathway. 
J.M. Brooke1, J. Lusher2  
 
University of Greenwich, London, UNITED KINGDOM1, London Metropolitan University, 
London, UNITED KINGDOM2

Background 
The psychological and physical problems experienced by patients and their family members on 
transferring from a critical care setting to a general ward have been well defined and termed ‘trans-
fer anxiety’. Interventions to reduce transfer anxiety have been successfully implemented for pa-
tients and their family members. Currently there is no data available on transfer anxiety for patients 
following transfer from a hyper acute stroke unit to a stroke ward. This study set out to explore this 
issue.  
Methods 
Data were collected from a purposive pilot sample (n=6) from a London stroke ward. Semi-struc-
tured interviews were carried out to determine stroke survivors’ experience of transfer from a hyper 
acute stroke unit to a stroke ward. The interview schedule was based on published literature and re-
vised by a stroke patient and a clinical nurse specialist. Interviews were conducted during October – 
December 2012. Participants were interviewed within 48 hours of admission to a stroke ward. Data 
were analysed using Interpretative Phenomenological Analysis.  
Results 
Two participants reported receiving explicit information from doctors on the reason for their trans-
fer to the stroke ward; the remaining participants reported receiving no information. All participants 
had cognitively explored their transfer to understand the process. Four emergent themes from IPA 
included; attachment to staff on the hyper acute stroke unit, lack of empowerment regarding the 
transfer process, need for physiotherapy as a form of acceptance of transfer and isolation from staff 
following transfer.  
Discussion 
Elements of transfer anxiety were identified, including emotional attachment to and then isolation 
from the nurses. This study suggests transfer anxiety may differ from patients being transfer from a 
critical care setting because of the need for and extensive completion of physiotherapy. 
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MODIFIED FORCED USED THERAPY VERSUS CLASSIC PHYSIOTHERAPY IN THE 
REHABILITATION OF PARETIC LOWER LIMB POST-STROKE 
A.C. FUZARO1, T.P. DOS SANTOS2, T.S. MUCCIARONI3,  J.E. DE ARAUJO4 
 
Medicine School of Ribeirao Preto of Sao Paulo University, Ribeirao Preto, BRAZIL1, Medi-
cine School of Ribeirao Preto of Sao Paulo University, Ribeirao Preto, BRAZIL2, Medicine School 
of Ribeirao Preto of Sao Paulo University, Ribeirao Preto, BRAZIL3, Medicine School of Ribeirao 
Preto of Sao Paulo University, Ribeirao Preto, BRAZIL4

Background: Actually some techniques were developed to improve use of the paretic limb after 
stroke and return learned non-use had been used in neurorehabilitation. Some of this is Forced 
Used Therapy (FUT). This study aim to evaluate the modified FUT (mFUT) and a classical phys-
iotherapy rehabilitation effects in the lower limbs (LL) and after 90 days follow-up. Methods:This 
study included 15 hemiparetics post-stroke independent sex, randomized in two groups, the mFUT  
group  (mFTUG) and a control group (CG). The mFUT, which had the immobilization of upper 
limb non-paretic was made by a tubular mesh, 24 hours-day, 5 days-week, for 4 weeks. Every day, 
the mash was taken to clean, mobilization and stretching both arms. The control group had clas-
sical physiotherapy rehabilitation with kinesiotherapy, two times a week, for 4 weeks. Subjects 
were evaluated 4 times (Start and 4 weeks of treatment and 90 days follow-up, only in the mFUT). 
The gait was analyzed by 10 metres test (10M) and 6 minutes Walking Test (6min). And we also 
evaluate the muscle activity with surface electromyography (EMG) in the anterior tibial in both 
LL.The data intra mFUTG  were analyzed by ANOVA and Dunn’s post-hock, p<0,05. And the 
data intra group (CG) and inter group  were analyzed by Mann-Whitney test, p<0,05. Results: We 
found a decrease in the time on the 4 weeks and 90 days follow-up compared with start in both 
groups(H=10,050) and (T=26) in the 10M and increase in the distance in both groups (H=9,563) 
and (T=10) . In the comparison inter groups, we found 10M (T=18) e 6min (T=46). In the analysis 
of EMG sinal, we observed some differences in the mFUTG, in the right LL (H=8,459); in the CG, 
in the left LL (H=10) and in the inter group results, in the left LL (T=126) Conclusion: The results 
show mFUT as effective in the rehabilitation of paretic LL and this acquisition remains after 90 
days follow-up. 
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Rotigotine as pharmacological augmentation strategy of early rehabilitation of acute ischemic 
stroke patients 
F.R. Pezzella1, S. Anticoli2 
 
St. Camillo Forlanini Hospital, Rome, ITALY1, St. Camillo Forlanini Hospital, Rome, ITALY2

Background  
Early rehabilitation in stroke patient is generally regarded as key strategy to improve clinical out-
come and patients quality of life. Based on theoretical considerations of brain plasticity and ex-
perimental studies  pharmacological augmentation of stroke rehabilitation might be a reasonable 
intervention to further improve stroke patient prognosis.  We summarize here our experience with 
rotigotine patches 2mg/24 hours  as pharmacological augmentation strategy in early rehabilitation 
of acute ischemic stroke patient.  
Methods  
We  limited the observation to a small group of patients with acute ischemic stroke resulting in a se-
vere hempiraresis/hemiplegia (NIHSS score on motor item range 3-4) with premorbid mRankin=0, 
no previous history of extrapiramidal disorders, and not previously taking Monoamine-Oxidse In-
hibitors (MAOIs), dopaminergic or sympathomimetic agents. We excluded patients who received 
r-TPA treatment. Each patient received 30 minutes of rehabilitation  twice a day within 24 hours 
stroke onset  and stroke unit standard care.  Treatment with rotigotine patches 2 mg daily was start-
ed within 24 hours stroke onset  as well.  
Results  
We included 16 patients (12 F 4 4M) mean age 79,1 (ranging from 69 to 91), mean NIHSS score 
on admittance to the stroke unit was 15,5 (ranging from 6 to 19) , with motor items score  being 3 
or 4, after seven days, global mean NIHSS score was 12 (4 to 19) with more than 50% (11 patients) 
showing an improvement of motor item score.  
Conclusions  
Stroke Unit standard care, early rehabilitation improve patient prognosis; pharmacological augmen-
tation with rotigotine of early rehabilitation may contribute to a better quality of life and functional 
outcome. Further studies are needed in this field as actual literature is poor on this topic. 
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Neurologic music therapy: rehabilitating speech in brain injured patients from different lin-
guistic populations. 
E.R Clark1 
 
University of Montpellier III, Montpellier, FRANCE1

Important differences have been identified in the approach and use of music therapy between En-
glish and French patients with non-fluent or expressive aphasia. 
In a clinical context, methods for music speech stimulation “MUSTIM” (Thaut 2008) and Melod-
ic Intonation Therapy “MIT” (Albert 1973) were applied first with English patients and then these 
techniques were adapted for a French population. It was found that cultural diversity and the “musi-
cality” of a native language can influence the patient’s capacity to recover their speech and language 
skills. 
These experiences would support the view of Sacks (2007) that “speech itself is not just a succes-
sion of words in the proper order, it has inflections, intonations, tempo, rhythm and “melody”…. 
language and music both depend on phonatory and articulatory mechanisms.... and yet there are ma-
jor differences (and some overlaps) in the representation of speech and song in the brain”.   
The overall findings are discussed within this context.

Keywords:  non- fluent aphasia, brain organisation of music and speech, native language, cultural 
identity, singing, interactive therapy, rehabilitation. 
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Sight after stroke 
A. D. SMITH1, B. RICHARD215 
 
NEVILL HALL HOSPITAL, ABERGAVENNY, UNITED KINGDOM1, NEVILL HALL HOS-
PITAL, ABERGAVENNY, UNITED KINGDOM2

Background: Visual impairment as a result of stroke can be significantly disabling in terms of func-
tion, rehabilitation and quality of life.  Effective management of visual impairment after stroke re-
quires prompt recognition. Deficits can be subtle. Guidelines recommend vision to be formally as-
sessed after stroke. We studied the adherence to this guideline in practice.  
Methods: A retrospective study of thirty five consecutive stroke inpatients from Nevill Hall hospital, 
Abergavenny. Data was obtained on the prevalence and types of visual impairment among this pop-
ulation. Patient records were looked at to determine whether visual assessments were being carried 
out. 
Results: 31% of patients reported visual problems after stroke. 23% had inattention, 11% visual 
field defects, 2.9 % ocular movement disorders and 2.9 % diploplia. 38% of patients had a normal 
CT head, 54% had findings of an ischaemic stroke and 8% had a haemorrhagic stroke.  71% of pa-
tients admitted with a stroke had a formal visual field assessment. Of the 11 patients who presented 
with a visual complaints, 82% had a formal visual assessment documented. 18% of patients present-
ing with a visual complaint therefore had no formal visual assessment documented. 27% of patients 
with visual impairment were referred to orthoptics. 
Conclusions: The results show that visual impairment after stroke is common. Its high prevalence 
in combination with the negative impact upon outcomes emphasises the importance of effective 
recognition and management. This study suggests that additional efforts need to be taken to ensure 
all patients with stroke undergo a visual assessment. A proforma has been introduced for all stroke 
patients with the intention of improving practice in this area. Recommendations include ensuring 
appropriate referral to orthoptics when visual problems are identified after stroke. Additionally, 
measures should be taken to overcome barriers such as communication difficulties and cognitive 
impairment in assessing vision after stroke. 
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Language functions in two chronic non-fluent post-stroke aphasic patients following bilateral 
physiologically balanced non-invasive neuromodulation by theta burst magnetic stimulation 
M. Živanović1, J. Vuksanović2, S.R. Filipović3,  M. Jelić4, A. Jeremić5,  Lj. Konstantinović6 
 
University of Belgrade, Institute for Medical Research, Department of Neurophysiology, 
Belgrade, SERBIA1, University of Belgrade, Institute for Medical Research, Department of Neu-
rophysiology, Belgrade, SERBIA2, University of Belgrade, Institute for Medical Research, De-
partment of Neurophysiology, Belgrade, SERBIA3, University of Belgrade, Institute for Medical 
Research, Department of Neurophysiology, Belgrade, SERBIA4, Klinika za Rehabilitaciju “Dr 
Miroslav Zotovi&#263;”, Belgrade, SERBIA5, University of Belgrade Faculty of Medicine, Depart-
ment of Rehabilitation, Belgrade, SERBIA6

In chronic aphasia patients, inhibitory transcranial neuro-modulatory interventions (such as tran-
scranial magnetic stimulation – TMS) applied over intact right hemisphere (RH) can induce im-
provement in language functions. The supposed mechanism is increase in activation of preserved 
left hemisphere (LH) language networks secondary to reduction of transcallosal inhibition from 
theRH. However, it is interesting to see whether direct stimulation of LH superimposed on inhibi-
tion of homologue RH areas might bring similar or even greater effects. In order to explore this hy-
pothesis, we developed a novel treatment approach that consisted of direct LH stimulation by inter-
mittent theta-burst stimulation (TBS), coupled with homologue RH area’s inhibition by continuous 
TBS. Two right-handed patients with chronic post-stroke non-fluent aphasia (nfA) received a series 
of 15 daily bilateral TMS sessions; an inhibitory TMS protocol over RH Broca’s area homologue 
followed by a facilitatory TMS protocol over LH Broca’s area.The intervention appeared to increase 
both vocabulary comprehension and production, but most prominently elicited propositional speech 
and syntax comprehension. Described bilateral physiologically balanced TMS modulation of acti-
vation of the language related areas of both hemispheres may result in considerable and rather fast 
language benefits in chronic nfA patients. 
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TRAINING THE “UNTRAINED”

MAKING IMPROVEMENTS IN STROKE REHABILITATION 
P. Carr1, S. Mahmood2, G. Lastrilla3,  K. Kee4

 
Croydon University Hospital, Croydon, UNITED KINGDOM1, Croydon University Hospital, 
Croydon, UNITED KINGDOM2, Croydon University Hospital, Croydon, UNITED KINGDOM3, 
Croydon University Hospital, Croydon, UNITED KINGDOM4

BACKGROUND 
Stroke units in the UK employ untrained health care assistants (HCAs) to assist with nursing care 
on the ward. These individuals are often involved in tasks such as transferring patients and activ-
ities of daily living such as washing and dressing and feeding. Most of these individuals have had 
no prior knowledge of stroke and the needs of stroke patients but are expected to assist therapists in 
rehabilitation. We developed a workbook to facilitate the learning of core skills and competencies 
integral to stroke care.  
METHOD 
All HCAs on the wards were given the opportunity to be trained using the workbook. Each HCA 
was given a workbook, which contained 8 modules. Monthly teaching sessions were held to supple-
ment self directed learning. The modules included; Brain Anatomy, causes of stroke, Nursing, Oc-
cupational Therapy, Physiotherapy, Speech & Language Therapy, Dietetics and Infection Prevention 
Control 
RESULTS 
12 out of 15 HCAs on the ward took part in the training. Staff completed a questionnaire prior to 
starting the modules and on completion of the course. Prior to the course, most staff indicated that 
they had no previous stroke training. On completion of the course, HCAs felt more confident in 
treating patients in stroke and had increase knowledge of the different types of therapies used in 
stroke rehabilitation. They also felt more confident in communicating with patients with aphasia. 
Lastly they better understood instructions left by the therapists regarding positioning of patients es-
pecially during mealtimes. 
CONCLUSION 
The workbook has been a useful tool in training previously untrained staff on stroke unit. The train-
ing has resulted in an increase in clinical knowledge of stroke as well as improved practical skills. 
It has also helped with multi-disciplinary working on the stroke unit. We recommend that HCAs 
working on stroke units use a similar workbook to train staff as it improves knowledge and care of 
patients. 
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Recovery methods in hemorhhage stroke in putamen,  talamus or in both areas 
D. DOCU AXELELERAD1, A. DOCU AXELERAD2

 
OVIDIUS UNIVERSITY, KINETHOTERAPY DEPARTMENT OF PHYSICAL EDUCA-
TION AND SPORT FACULTY, CONSTANTA, ROMANIA1, OVIDIUS UNIVERSITY, GEN-
ERAL MEDICINE FACULTY, NEUROLOGY DEPARTMENT, CONSTANTA, ROMANIA2

Recovering quickly started and conducted by a multidisciplinary team is an accepted method in all 
acute stroke treatment protocols.  
Background and Purpose—We analyzed the effect of lintensive inpatient rehabilitation on the func-
tional outcome ofpatients with subcortical hemorrhagic stroke. 
In this international context, the main objective of our project is to contribute to the development of 
national and international knowledge regarding the safety and benefit of early recovery in hemor-
rhagic stroke, both in terms of clinical and imaging.  
Methods—Patients who were hospitalized with hemorrhagic stroke in the internal capsule and 
putamen (n61), the thalamus (n55) and in both areas (n50) underwent intensive inpatient rehabili-
tation. Lesion location was evaluated by CT  3 months after the ictus. Patients with neurosurgical 
intervention were excluded. 
Results—Existing studies in the literature regarding early recovery in stroke are still ongoing. They 
still addresses all patients with stroke. To date there is insufficient clinical studies showing the effect 
of early start of recovery of functional status and the hematoma volume in patients with hemorrhag-
ic stroke. The key  must be hematoma volume on admission to have indication of recovery started 
immediately. And further studies are needed in order to introduce this method of treatment protocols 
for patients with hemorrhagic stroke. Our study tries to find some answers to these questions. 
Initial disability and impairment measures were comparable in the 3 groups. Functional outcome 
demonstrated significant differences in mobility subscores (P,0.05) of the Functional Independence 
Measure such that patients with injury in the2 regions were more likely to ambulate independently 
than were patients in the last group.  
Conclusions—Subcortical lesions to multiple structures in the basal ganglia permitted enhanced 
motor recovery. Lesion location predicted the level of independent ambulation and the rate of recov-
ery .

Key Words: cerebral hemorrhage, basal ganglia, recovery
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A new approach for dental treatment of patients after stroke 
N.A. Ryazantsev1, M.J. Maksimova2, E.N. Anisimova3

 
Research Centre of Neurology, Russian Academy of Medical Sciences, Moscow, RUSSIAN 
FEDERATION1, Research Centre of Neurology, Russian Academy of Medical Sciences, Moscow, 
RUSSIAN FEDERATION2, Moscow State University Of Medicine And Dentistry, Moscow, RUS-
SIAN FEDERATION3

 Background. Current literature recommends postponing dental treatment until 6-12 months after a 
stroke, based on the presumed risk of recurrent stroke, especially during the first month. However, 
recent findings shed light on other medical conditions that may affect the decision to defer dental 
treatment of patients after a cerebrovascular (CrbV) event. The purpose of this study was to suggest 
that the importance of dental care during this period exceeds the risk of medical complications in 
this patient population. Methods. Two groups were compared: 1) a CrbV study group: patients (n 
16) who had suffered from a CrbV event within the 7-21 days preceding their dental procedure; and 
2) a CrbV control group: patients (n 15) suffering from ischemic CrbV disease within 6-12 months 
preceding their dental procedure. Patients were monitored during and after the dental treatment. 
Treatment parameters and outcome were compared. Results. Patients received various essential 
dental treatments with intense monitoring during their dental management. Dental procedures were 
invasive in 68.8% and 73.2 % of the first and the second groups, respectively. Dental treatments 
were completed uneventfully. No clinical complications were noted in either group after the dental 
treatment. Conclusion. Within the limits of our study, it appears that dental treatment may be safely 
administered in patients a few weeks after the CrbV event as long as these patients are kept under 
optimal medical surveillance.



320

23. European Stroke Conference

E-Poster Session Red

R0643  Rehabilitation and reorganisation after stroke 

The Positive Impact and Professional Appreciation of a Multidisciplinary Stroke Education 
Programme 
S. Munshi1, H. Rowley2, N. Sprigg3,  R. Valand4, A. Shetty5,  T. Palmer6, R. Padamsey7,  A. Bar-
ringham8, J. Kennie9, E. Grace10

 
Nottingham University Hospitals NHS Trust, Nottingham, UNITED KINGDOM1, Nottingham 
University Hospitals NHS Trust, Nottingham, UNITED KINGDOM2, Nottingham University Hos-
pitals NHS Trust/ University of Nottingham, Nottingham, UNITED KINGDOM3, Health Education 
East Midlands, Ruddington, UNITED KINGDOM4, Nottingham University Hospitals NHS Trust, 
Nottingham, UNITED KINGDOM5, Nottingham University Hospitals NHS Trust, Nottingham, 
UNITED KINGDOM6, Nottingham University Hospitals NHS Trust, Nottingham, UNITED KING-
DOM7, Nottingham University Hospitals NHS Trust, Nottingham, UNITED KINGDOM8, Notting-
ham University Hospitals NHS Trust, Nottingham, UNITED KINGDOM9,Nottingham University 
Hospitals NHS Trust, Nottingham, UNITED KINGDOM10

Introduction: Stroke units improve patient outcomes.  A key component of these units is co-ordi-
nated working of multidisciplinary teams (MDT). Development and maintenance of the skills and 
knowledge of the MDT staff is crucial to patient well-being. Stroke specific MDT training pro-
grammes traversing the whole patient pathway are not always freely available. The current educa-
tional programme was developed to address this deficiency in stroke education. 
Method: A Multidisciplinary Stroke Course, run by Nottingham University Hospitals (NUH) & 
Health Education East Midlands was targeted at MDT stroke staff and delivered throughout 2013. 
Education was delivered by stroke physicians, physiotherapists, occupational & speech therapists, a 
stroke survivor, psychologists, early supported discharge teams & palliative care staff. Topics also 
included anatomy, physiology, pharmacology, thrombolysis, NIHSS training, recognition and treat-
ment of stroke complications, and the role of nurses in hyperacute & rehabilitation settings. Qualita-
tive & quantitative evaluation was conducted throughout the programme.  
Results: Over 70% of respondents to a delegate questionnaire agreed the course had improved their 
knowledge, confidence, job satisfaction and patient, carer & MDT communication. Furthermore 
94.1% agreed the course influenced their professional practice. Qualitative data from delegate feed-
back forms indicate that delegates valued the MDT emphasis of the course. The average number of 
attendees increased throughout the year. In addition, 60.9% of respondents to an NUH stroke staff 
survey believed there had been improvements in their workplace as a result of staff attending.  
Conclusions: The professional appreciation and popularity for such a stroke educational programme 
was demonstrated by the increasing number of attendees and the positive feedback the course re-
ceived. Education of MDT has positive effects on MDT members and has the potential to improve 
stroke patient outcomes. 

R0642  Rehabilitation and reorganisation after stroke 

CLINICAL SPEECH AND LANGUAGE SWALLOW EXAMINATION IN NEUROLOGI-
CAL PATIENTS USED IN SLOVAKIA Supported by project EU ITMS 26220220099: “Mech-
anizmy a nové markery vzniku a priebehu cirkulačných porúch mozgu” 
S. Dobias1 
 
Clinic of Neurology, Central Military Hospital SNP Ružomberok, Gen.M.Vesela 21, 
Ružomberok, SLOVAKIA1

Background and Purpose – Dysphagia is common in neurological patients, especially after stroke 
and is a marker of poor prognosis. Both evidence based guidelines and dysphagia experts underline 
the need of complexity of dysphagia assessment: dysphagia screening - clinical swallow examina-
tion (CSE) - instrumental swallow examination. This article presents a draught of formal CSE meth-
odology used in Slovakia elaborated according to international dysphagia experts´ recommendations 
and dysphagia standards. 
Methods – Our draught of formal CSE methodology for neurological patients performed by speech 
and language pathologist´s (SLP) contains 10 items: first contact, basic information, case history, 
inspection of oral cavity, facio-oral functions, pharyngo-laryngeal functions, swallow tests, clinical 
signs of aspiration pneumonia, conclusions, recommendations. Items 1-6 lead to clinical detection 
of: 1. swallowing difficulties, 2. high risk for dysphagia and 3. the other signs influencing swallow-
ing process (e.g. mental status, medications etc.). Items 7-8 help to identify presence of aspiration 
risk or risk factors of aspiration pneumonia.  
Results – This study is based on 66 neurological patients clinically examined by SLP. 35 of them 
were post-stroke patients. 100% of them were clinical positive of dysphagia, 63% showed positive 
clinical signs of aspiration and 34% of aspiration pneumonia. 26% cases were suspect to silent aspi-
ration. The patients with sclerosis multiplex showed inconsistent results depending on their general 
medical status.  
Conclusions – We present an example of structured methodology of CSE used in Slovakia and 
results of its practical application in Neurological clinic in Ružomberok, Slovakia. Of course, it 
should be accompanied with instrumental assessment and further refinements needed to improve 
their accuracy. 

Key Words – clinical swallow examination, speech and language pathologist, neurological patients, 
dysphagia, aspiration, aspiration pneumonia
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Neurophysiological signs of brain stem dysfunction as rehabilitation predictors in acute hemi-
spheric strokes. 
V.V. Siamashka1, V.V. Evstigneev2, V.V. Kistsen3

 
Center for Examinations and Tests in Health Service, Minsk, BELARUS1, Belarussian State 
Medical Academy of Postgraduate Education, Minsk, BELARUS2, Belarussian State Medical Acad-
emy of Postgraduate Education, Minsk, BELARUS3

Background.Though there are a lot of studies addressed to brainstem auditory evoked potentials 
(BAEP) in patients with acute hemishreric strokes (AHS), but BAEP abnormalities in AHS patients 
without clinical signs of secondary brain stem syndrome have not been studied. The present study 
is aimed to evaluate BAEP abnormalities in these patients. Methods. In our study 74 subjects were 
examined. AHS group includes 51 AHS patients with 4-12 NIHSS scores and no clinical signs of 
secondary brainstem syndrome. 23 age-matched volunteers with chronic brain ischemia, who did 
not have a stroke, serves as the control group. Patients of AHS group were examined on 1-3, 7 and 
21 day after the onset of  disease. We studied latencies of BAEP waves I, II, III, IV, V, interpeak la-
tencies (IPLs) of I-III, III-V, I-V and amplitudes of waves I-Ia and V-Va. Results. 37 (73%) of the 51 
AHS patients had BAEP abnormalities. We observed significantly prolonged latencies of waves III, 
V, increased IPLs of I-V, III-V on affected side (p<0,05). Latencies of wave III, V and IPL of III-V 
on affected side were significantly correlated with the degree of more obvious neurological deficien-
cy on admission (1-3 day) and 21 day, measured with NIHSS (p<0,05; r=0,76), with the presence 
of diabetes mellitus (p<0,05; r=0,54) and arterial hypertension anamnesis (of more than 10 years 
(p<0,05; r=0,63).Conclusion. BAEP abnormalities, revealed on electrophysiological evaluation can 
predict  rehabilitation potential in AHS patients. 
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PECULIARITIES OF CLINICAL-NEUROLOGICAL DISORDERS AND THEIR DYNAM-
ICS OF THE PATIENTS IN EARLY RECOVERY PERIOD AFTER CEREBRAL ISCH-
EMIC HEMISPHERIC STROKE 
S. Medvedkova1 
 
Zaporozhye State Medical University, Zaporozhye, UKRAINA1

Background. One of the strategic directions to tackle the cerebral stroke is rehabilitation activity. 
Methods. Complex clinical-instrumental examination and treatment was carried out for 85 patients 
in early recovery period of cerebral ischemic hemispheric stroke (CIHS), out of them: 59 male and 
26 female, average age –58.12±0.79 years. Evaluation of objective and neurological status in dy-
namics on 10th, 30th, 90th and 180th day of the disease was carried out with determination by the 
means of the modern scales: CIHS severity according to The National Institutes of Health Stroke 
Scale (NIHSS), level of disability and functional independence according to Modified Rankin Scale 
(mRS), Barthel Index (BI). The patients with CIHS were treated with differential complex and treat-
ment-rehabilitation activities including: drug therapy, physical therapy, physiotherapy, psychother-
apy, speech therapy sessions, spastic muscles blockade, needle reflexotherapy. Results: at screening 
testing of the patients on 10th day of the disease it was revealed that average total score according 
to NIHSS was 5.75±0.29, according mRS – 2.92±0.09, and according to BI – 66.18±2.16 points. 
On 180th day, against the complex therapy background of the patients with CIHS the average total 
score according to NIHSS reliably reduced from 5.75±0.29 to 2.35±0.24 due to the recovery of the 
motor and aphasic disorders (р<0.001), according to mRS – from 2.92±0.09 to 1.33±0.12 (р<0.001) 
and according to BI reliably increased from 66.18±2.16 to 96.41±0.93 scores (р<0.001). Conclu-
sion: complex rehabilitation in early recovery CIHS periods retrieves biosocial functions and sup-
ports better functional independence of the patient and possibility of return to normal life. It is nec-
essary to consider obtained data during scheduling of differentiated rehabilitation activity. 
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Stroke support group: a continuing care for patients, family and caregivers 
S. Pires-Barata1, L. Azinheiro2, A. Silva3,  D. Parreira4, Y. Shylivska5,  S. Claro6, S. Galo7,  M.J. 
Marques8, C. Corzo9, S. Lourenço10, L. Rebocho11

 
Hospital do Espirito Santo EPE, Évora, PORTUGAL1, Hospital do Espírito Santo EPE, Évora, 
PORTUGAL2, Hospital do Espírito Santo EPE, Évora, PORTUGAL3, Hospital do Espírito Santo 
EPE, Évora, PORTUGAL4, Hospital do Espírito Santo EPE, Évora, PORTUGAL5, Hospital do Es-
pírito Santo EPE, Évora, PORTUGAL6, Hospital do Espírito Santo EPE, Évora, PORTUGAL7, Hos-
pital do Espírito Santo EPE, Évora, PORTUGAL8, Hospital do Espírito Santo EPE, Évora, POR-
TUGAL9,Hospital do Espírito Santo EPE, Évora, PORTUGAL10, Hospital do Espírito Santo EPE, 
Évora, PORTUGAL11

Stroke often leads to a multiplicity of deficits, affecting the individual’s functioning in several areas, 
which requires permanent care. Thus, it is imperative to implement strategies to maximize health 
care to these patients and their family/caregivers, thereby facilitating their reintegration into fami-
ly and social context. The literature shows that, in recent years, has been an increased in the use of 
several forms of group activities, aiming to complement and enhance this care. 
With the primary aim of facilitating the adaptation to the occurrence of a stroke, and consequently 
improving the quality of life, a support group for stroke patients and their family/caregivers was im-
plemented. We tried to achieve this, through an awareness and educational action, carried out with 
the collaboration of the health professionals from our stroke unit, as a way to promote health con-
sciousness by increasing the knowledge of a stroke occurrence and related aspects. A questionnaire 
was been used with two specific goals: to assess the level of information disclosed in each sessions 
and the importance that this group assumed for each of the elements. 
The results suggest the existence of a higher level of information on the elements that attended all 
sessions, when compared with the others. 50% of the elements classified the group as “very import-
ant”. The participation in this group facilitated the attitude towards secondary prevention and their 
involvement in the rehabilitation process. 
This typology of support groups, in addition to constituting a starting point to outline new guide-
lines that allow potentiate the information disclosed, are also suggestive of the relevance of these 
group activities, which in turn represent a great way to supplement and enhance the effectiveness of 
care provided to stroke patients and their family/caregiver. 
 
 

R0646  Rehabilitation and reorganisation after stroke 

A pragmatic functional program on aphasia therapy: A case study. 
V. Rosell-Clari1, C. Hernández-Sacristán2

 
University of Valencia, Valencia, SPAIN1, University of Valencia, Valencia, SPAIN2

Background: A functional pragmatic program for aphasia therapy is presented and commented on 
here with a case study. This program conceives language as an open system in multimodal interrela-
tionship with other cognitive skills, by also taking into consideration the experience of the language 
user about his/her own (or other’s) verbal behavior, as manifested preferentially in natural contexts.  
Method: The case under treatment is a 69 year-old woman, who suffered an ischemic stroke in the 
left middle cerebral artery three months ago. The stroke has caused a moderate motor-mixed apha-
sia. The MetAphAs test (Hernández-Sacristán, Rosell-Clari, Serra-Alegre, Quiles-Climent, 2012), 
assessing from a pragmatic functional perspective metalinguistic skills in people with aphasia, 
has been administered to this individual. A treatment centering on these skills has been performed 
during a period of 4 months.  To assess advances in speech therapy the MetAphAs test has been ad-
ministered again after this period. 
Results: The initial assessment shows a fluent case, presenting, however, anomic and paraphasic 
phenomena, as well as frequent circumlocutions. After treatment, the individual has made progress 
in all areas, although retaining mild anomia. There are statistically meaningful differences (t39 = 
-3.911; p=.000) when comparing pre- and post-treatment assessment with MetAphAs. 
Conclusion: MetAphAs demonstrates sensitivity for functional communication advances. Speech 
therapy techniques assuming a pragmatic functional perspective also demonstrate usefulness for the 
recovery of metalinguistic skills and communicative abilities in natural contexts of linguistic use.

Reference: 
Hernández-Sacristán, Carlos, Rosell-Clari, Vicent, Serra-Alegre, Enrique, & Quiles-Climent, Josep 
(2012). On natural metalinguistic abilities in aphasia. A preliminary study. Aphasiology 26 (2), 199-
219.



323E-Poster Session Red

E-Poster Session Red  Nice, France  2014

Table 1. BDNF (20ng/mL) applied post-Hypoxia
p-value

unpaired Stu-
dent’s t-test

Control* No drugs 117 ± 1.91 % , n=8

With TrkB blockade* K252a (200nM) 101 ± 1.49 % , n=3 < 0.01

With adenosine A2A 
blockade* ZM 241385 (100nM) 101 ± 0.59 % , n=4 < 0.001

With NMDA blockade* AP-V (50µM) 120 ± 6.42 % , n=3 > 0.05

With adenosine A1 blocka-
de* DPCPX (50nM) 117 ± 2.43 % , n=5 > 0.05

* BDNF (20ng/mL) was added to each condition after 90 min of hypoxia and 30 min of reoxy-
genation. Each condition is compared to the control group where only BDNF (20ng/mL) was 
present. 

Table 2. BDNF (20ng/mL) present during Hypoxia
p-value

unpaired Stu-
dent’s t-test

The effect of BDNF
Control

(DPCPX* (50nM))
plus BDNF (20ng/mL)

< 0.05

fEPSP slope after hypoxia 82.0 ± 3.57 % , n=10 68.2 ± 4.52 % , n=10

With NMDA blockade
Control

(DPCPX* + AP-V 
(50µM))

plus BDNF (20ng/mL)
> 0.05

fEPSP slope after hypoxia 98.0 ± 3.69 % , n=8 103 ± 5.79 % , n=10

With TrkB blockade
Control

(DPCPX* + BDNF 
(20ng/mL))

plus K252a (200nM)
> 0.05

fEPSP slope after hypoxia 70.9 ± 4.19 % , n=12 71.6 ± 6.35 % , n=5

With adenosine A2A 
blockade

Control

(DPCPX* + ZM 241385 
(100nM))

plus BDNF (29ng/mL)
< 0.05

fEPSP slope after hypoxia 91.0 ± 4.91 % , n=11 78.3 ± 3.14 % , n=11
* Our experimental conditions require the prevention of neuroprotection by adenosine A1 recep-
tor with the antagonist DPCPX (50nM) (see Sebastião et al., 2001, J. Neurosci., 21(21):8564–
8571).

R0648  Rehabilitation and reorganisation after stroke 

Time-dependent BDNF actions upon hypoxia 
A. Félix-Oliveira1, A. Cardoso2, J.A. Ribeiro3,  A.M. Sebastião4

 
Institute of Pharmacology and Neurosciences, Faculty of Medicine, University of Lisbon, Lis-
bon, PORTUGAL1, Institute of Pharmacology and Neurosciences, Faculty of Medicine, University 
of Lisbon, Lisbon, PORTUGAL2, Institute of Pharmacology and Neurosciences, Faculty of Med-
icine, University of Lisbon, Lisbon, PORTUGAL3, Institute of Pharmacology and Neurosciences, 
Faculty of Medicine, University of Lisbon, Lisbon, PORTUGAL4

Background: Stroke determines neuronal hypoxia, membrane depolarization and massive glutamate 
release, which activates NMDA receptors (Sebastião et al., 2001, J. Neurosci., 21(21):8564–8571). 
Also, release of adenosine is a known feature of hypoxia. BDNF cross-talking with adenosine is 
able to shape synaptic transmission and plasticity, moreover, BDNF excitatory effects are facilitated 
by pre-depolarization (Diógenes et al., 2004, J. Neurosci., 24(12):2905–2913). In addition, BDNF is 
known to increase NMDA receptors activity which are responsible for excitotoxicity. Therefore, we 
hypothesized that BDNF could influence synaptic transmission during and after hypoxic events.  
Methods: Rat hippocampal slices were submitted to 90 min of hypoxia and 30 min of reoxygen-
ation. Field Excitatory post-synaptic potentials (fEPSP) were recorded from the CA1 area. 
Results: BDNF applied post-hypoxia (see Table 1) enhanced synaptic transmission (117 +/- 1.91%). 
This enhancement is dependent on A2A (blocked by ZM 41385) and TrkB (blocked by k252a), but 
independent of NMDA (not blocked by AP-V) or adenosine A1 receptors (not blocked by DPCPX). 
In contrast, when BDNF was present during hypoxia (see Table 2) it impaired recovery of synaptic 
transmission (68.2 +/- 4.52% VS 82.0 +/- 3.57%), provided that neuroprotection was prevented by 
adenosine A1 receptor blockade. This deleterious effect involves NMDA receptors (prevented by 
AP-V) but is not influenced by TrkB (not prevented by k252a) or adenosine A2A blockade (not pre-
vented by ZM 41385).  
Conclusion: These results disclose a time-dependent synaptic transmission modulation by BDNF 
upon hypoxia. After hypoxia, BDNF enhances synaptic transmission, which might result from A2A 
receptors activation by adenosine released during hypoxia, an effect with potential therapeutic bene-
fits. However, if present throughout hypoxia, it impairs recovery of synaptic transmission, an effect 
probably resulting from exacerbated NMDA receptor activation. 
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The plasticity of resting state functional connectivity in stroke patients during rehabilitation 
S. Sabatini1, F. de Pasquale2, C. Falletta Caravasso3,  L. Finamore4, S. Paolucci5 
 
IRCCS Fondazione Santa Lucia, Roma, ITALY1, IRCCS Fondazione Santa Lucia, Roma, ITA-
LY2, IRCCS Fondazione Santa Lucia, Roma, ITALY3, IRCCS Fondazione Santa Lucia, Roma, ITA-
LY4, IRCCS Fondazione Santa Lucia, Roma, ITALY5

BACKGROUND  
Resting state fMRI provides a measure of the functional organization of the brain and can been ap-
plied to study neural reorganization after stroke. 
In this work, the plasticity of Resting State Network is longitudinally investigated on a sample of 15 
mild stroke patients in the post-acute stage. 
METHODS 
Two separate MRI scans ( 3 T Allegra MR Imager, Siemens Medical Solutions, Erlangen, Germa-
ny)  were acquired for every patient: one after the admission to the post-acute rehabilitation ward 
(15 days) and one after three months. Different connectivity measures were obtained over time and 
these were correlated with a set of clinical scores (NIHss, MI, mRS, Barthel I., MoCa, M.M.S.E., 
BDI, FSS) (Goldstein et al. 1989, Demeurisse et al.1980, Mahoney et al. 1988 ).  
Based on previous findings (de Pasquale, 2013) we performed seed based functional connectivity 
focusing on two central hubs: the posterior cingulate cortex (PCC) and the supplementary motor 
area (SMA) belonging to the default mode and motor networks respectively.  
RESULTS 
The clinical outcomes, revealed an improvement of every scale after 3 months. The connectivity 
showed a significant higher functional connectivity related to the SMA and PCC, in term of intensi-
ty of local connections (PCC and left/right angular gyrus significantly increased their connections) 
and topography of the network over time (after 3 months the medial prefrontal regions were signifi-
cantly connected to the PCC seed).  
CONCLUSION  
Resting state fMRI allows us to follow the cortical network reorganization after stroke and might 
provide a tool to optimize the rehabilitation program and the clinical final outcome. Moreover, our 
results show a link between the patient performance and the Resting State Network connectivity and 
support the hypothesized central role of the Default Mode Network for the cross-network integra-
tion at rest in post acute stroke patients. 
 
 

Translational stroke research R0701-R0715, Terminal R07 
Chair: L. Hirt, Switzerland

R0701  Translational stroke research 

Co-administration of G-CSF and bone-marrow derived mononuclear cells abrogates the bene-
ficial effects of G-CSF and increases the bleeding risk in the ischemic mouse brain. 
J.-K. Strecker1, J. Olk2, A. Schmidt3,  M. Schilling4, J. Minnerup5

 
Department of Neurology, University of Muenster, Muenster, GERMANY1, Department of 
Neurology, University of Muenster, Muenster, GERMANY2, Department of Neurology, University 
of Muenster, Muenster, GERMANY3, Department of Neurology, University of Muenster, Muenster, 
GERMANY4, Department of Neurology, University of Muenster, Muenster, GERMANY5

Introduction: 
Granulocyte-colony stimulating factor (G-CSF)-therapy as well as application of bone-marrow 
derived mononuclear cells (BM-MNCs) have been shown to be beneficial in rodent models of ex-
perimental stroke. In this study, we investigated the effects of G-CSF, BM-MNCs and the combina-
tion of G-CSF with BM-MNCs on the functional outcome, infarct volume, intracerebral bleeding, 
inflammation, blood-brain barrier (BBB) breakdown, angiogenesis and MMP-9-activity following 
experimental transient cerebral ischemia in mice.  
Methods: 
Transient middle cerebral ischemia (30 min) was induced in 64 adult Bl6-mice. Sixty minutes after 
reperfusion, mice received either saline, G-CSF (10µg/kg), BM-MNCs (5x106) or the combined 
therapy. Animals survived 24h (n=8 each) or 7 days (n=8 each). Mice underwent a battery of func-
tional test and immunohistochemical studies were used for evaluation of infarct volume, inflam-
mation, bleeding and angiogenesis. MMP-9-activity was evaluated via real-time PCR and western 
blotting. 
Results: 
G-CSF-treatment led to an improved functional outcome, reduced infarct volume and decreased 
overall inflammation. The combination of G-CSF and BM-MNCs abrogated G-CSFs beneficial 
effects and resulted in an increased post-ischemia bleeding frequency (p<0.05). In mice which re-
ceived the combination therapy, immunohistochemistry showed marginally enhanced angiogen-
esis, increased astrogliosis (p<0.05), a markedly increase of intracerebral albumin (p<0.05) and 
MMP-9-activity (p<0.05).  
Conclusion: 
Our results confirm the beneficial efficacy of G-CSF in rodent stroke. However, combination of 
G-CSF and BM-MNCs led to poorer functional outcome and increased intracerebral bleeding com-
pared to the G-CSF-group. Analysis of CD-31+-blood vessels, BBB-leakage and albumin-uptake in-
dicate an increased but possibly impaired post-stroke angiogenesis in mice treated with G-CSF and 
BM-MNCs leading to an elevated bleeding risk. 
 
 



325E-Poster Session Red

E-Poster Session Red  Nice, France  2014
R0702  Translational stroke research 

Beyond QASC: An evaluation of the international uptake of the QASC fever, sugar, swallow-
ing protocols and implementation resources 
D. Bruch1, C. Martinez-Garduno2, S. Dale3,  S. Middleton4

 
Institute for Public Health and Nursing Research, University of Bremen, Bremen, GERMA-
NY1, Nursing Research Institute, St Vincents & Mater Health Sydney and Australian Catholic Uni-
versity, Darlinghurst, AUSTRALIA2, Nursing Research Institute, St Vincents & Mater Health Syd-
ney and Australian Catholic University, Darlinghurst, AUSTRALIA3, Nursing Research Institute, St 
Vincents & Mater Health Sydney and Australian Catholic University, Darlinghurst, AUSTRALIA4

Background: The Quality in Acute Stroke Care (QASC) trial investigated supported implementation 
of evidence-based protocols (FeSS protocols) for fever, hyperglycaemia and swallowing following 
stroke. Patients cared for in stroke units receiving the QASC intervention were 16% more likely to 
be alive and independent 90 days post-stroke. Following publication, the FeSS protocols and imple-
mentation resources were available for download at www.acu.edu.au/qasc 
Aims: (i) identify successful implementation of the FeSS protocols; (ii) determine if the FeSS pro-
tocols’ content had been altered; (iii) examine barriers to implementation and (iv) predictors for suc-
cessful implementation. 
Method: A cross-sectional survey administered by email to those who downloaded the FeSS proto-
cols and QASC resources. 
Results: We received a response rate of 56% (n=159) with 64% (n=97) of respondents download-
ing for clinical practice purposes. Of those who reported personal involvement in implementation 
(n=50) 54% (n=27) reported being successful. However, only 33% (n=9) confirmed successful 
uptake by audit and 48% (n=13) reported using our proven implementation strategy. Few partici-
pants made minor alterations only to the sugar (n=8) and the swallow (n=10) protocols. Respon-
dents agreed to the following barriers to implementation, 56% (n=28) potential increase in nursing 
workload and 54% (n=27) a lack of medical staff engagement. Having a nominated staff member 
responsible for implementation increased the success of the fever (P=0.02) and swallow (P=0.005) 
protocol uptake. Having a higher level of job autonomy increased the likelihood of successful im-
plementation of the protocols (P=0.012). 
Conclusion: That only half used the implementation strategy to assist protocol uptake is of concern 
as is the few who actually undertook an audit to determine uptake success. Participants agreed on 
barriers that were identified prior to the QASC trial. Dedicated staff to assist in practice change ap-
pears beneficial.

R0703  Translational stroke research 

The QASC Implementation Project: Implementing evidence based care in stroke services 
throughout  NSW, Australia 
S. Middleton1, D. Comerford2, A. Lydtin3,  S. Dale4, K. Hill5,  J. Dunne6, C. D’Este7,  M. Long-
worth8, E. Katalinic9, M. Tinsley10, C. Quinn11, D. Cadilhac12, W. Cheung13, C. Levi14 
on behalf of the QASC Implementation Working Group

 
Nursing Research Institute, St Vincents & Mater Health Sydney and Australian Catholic Uni-
versity (ACU), Darlinghurst, AUSTRALIA1, NSW Agency for Clinical Innovation, Chatswood, 
AUSTRALIA2, Nursing Research Institute, St Vincents & Mater Health Sydney and Australian 
Catholic University (ACU), Darlinghurst, AUSTRALIA3, Nursing Research Institute, St Vincents 
& Mater Health Sydney and Australian Catholic University (ACU), Darlinghurst, AUSTRALIA4, 
National Stroke Foundation, Melbourne, AUSTRALIA5, NSW Agency for Clinical Innovation, 
Chatswood, AUSTRALIA6, University of Newcastle, Callaghan, AUSTRALIA7, NSW Agency for 
Clinical Innovation, Chatswood, AUSTRALIA8, Speech Pathology Department, Prince of Wales 
Hospital, Randwick, AUSTRALIA9,NSW Agency for Clinical Innovation, Chatswood, AUS-
TRALIA10, Speech Pathology Department, Prince of Wales Hospital, Randwick, AUSTRALIA11, 
Translational Public Health Unit, Stroke and Ageing Research, Southern Clinical School, Monash 
University, Clayton, AUSTRALIA12, Centre for Diabetes and Endocrinology Research, Westmead 
Hospital and University of Sydney, Westmead, AUSTRALIA13, Centre for Translational Neurosci-
ence and Mental Health, University of Newcastle/Hunter Medical Research Institute, Newcastle, 
AUSTRALIA14

Background: The Quality in Acute Stroke Care (QASC) Trial showed that multidisciplinary, evi-
dence-based interventions to manage fever, hyperglycaemia and swallowing dysfunction following 
stroke decreased death and dependency by 16% (p=0.002). 
Aim: To implement evidence based Fever, Sugar, Swallow (FeSS) clinical protocols from the 
QASC Trial in all stroke services in NSW, Australia’s most populous state. 
Method: We pragmatically adapted a three year trial intervention into a 12 month quality improve-
ment framework involving multiple stakeholders, geographic spread and complex evaluation whilst 
maintaining intervention fidelity. The intervention originated from the original QASC Trial and 
included barrier and enabler assessments, an educational workshop, engagement of local opinion 
leaders, reminders and ongoing champion support. Participating sites audited 40 pre-, and 40 post- 
implementation medical records using a web-based tool designed in collaboration with the National 
Stroke Foundation allowing for evaluation and sustainability of the project.  
Results: All 36 (100%) stroke services participated and 100 clinicians were trained to run the clini-
cal protocol implementation locally. Medical record audit results will be presented on clinician be-
haviour impact looking at adherence to the FeSS clinical protocols.  
Conclusion: We will provide evidence for the effectiveness of a practice change intervention across 
NSW Stroke services, based on rigorous research.  This innovative project will demonstrate how 
research can be translated into clinical practice on a limited budget, in a short timeframe, in the real 
world. 
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Effect of PON1 Q192R allele Q in restenosis of carotid and intracranial stents 
F. Gonzalez Lopez1, S. Cervantes Ibañez2, I. Abete Goñi3,  J. Timiraos Fernández4, L. Dorado 
Bouix5,  M. Blanco González6, J.A. Larrea Peña7,  A. LLutich Uroz8, A. de Arce Borda9, M. Marti-
nez Zabaleta10

 
Hospital Universitario Donostia, San Sebastian, SPAIN1, Hospital Universitario Donostia, San 
Sebastian, SPAIN2, Instituto de investigación Biodonostia., San Sebastian., SPAIN3, Hospital Uni-
versitario de Alaba., Vitoria, SPAIN4, Hospital Germans Trias i Pujol, Badalona, SPAIN5, Complexo 
Hospitalario Universitario de Santiago, Santiago de Compostela, 6, Hospital Universitario Donostia, 
San Sebastian, SPAIN7, Hospital Universitario Donostia, San Sebastian, SPAIN8, Hospital Universi-
tario Donostia, San Sebastian, SPAIN9,Hospital Universitario Donostia, San Sebastian, SPAIN10

Background :  
Treatment with clopidogrel is the usual therapy to prevent restenosis of the carotid and intracranial 
stents. Clopidogrel is a prodrug that requires biotransformation to an active metabolite . Recent re-
search suggests that the Q allele of paraoxonase -1 ( PON1) is less able to convert clopidogrel to its 
active metabolite . We investigated the effect of PON1 genotype QQ192 in patients with stents . 
Methods:  
53 patiens with implacement of stent was studied along 3 months: 40 internal carotid artery , 10 
middle cerebral artery  and 3 basilar artery .During this time the subjects were treated with clopi-
dogrel. Rs662 variant ( A / G ) , which determines the change of aminoacid 192 in the PON1 ( A = 
Q192 , G = R192 ) protein was genotyped with TaqMan probes . QQ192 PON1 genotype was con-
sidered as hazardous . 
Results:  
PON1 Q192R genotyping showed that 25 subjects were homozygous PON1 QQ192 , 24 heterozy-
gous PON1 QR192 , and 4 homozygous PON1 RR192 . After 3 months follow-up , 7 patients had 
suffered significant stenosis (> 50 %) of the stent, and 5 of them were homozygous PON1 QQ192 . 
The mean comparison analysis showed no statistically significant differences between the two ge-
netic groups. Conclusions: 
In this preliminary examination, the PON1 Q192R variant does not alter the risk of stenosis of the 
carotid and intracranial stents at 3 months . A bigger sample size is necessary to find  possible sig-
nificative results.

R0704  Translational stroke research 

Temporal Differentiation in Leukocyte infiltration 
N.V. Groenberg1, K.L. Lambertsen2, M.D. Vinther3,  B.H. Clausen4, H. Hasseldam5,  F.F. Johansen6 
 
Biotech Research and Innovation Centre, University of Copenhagen, Copenhagen, DEN-
MARK1, Dep. of Neurobiological Research, University of Southern Denmark, Odense, DEN-
MARK2, Dep. of Neurology, University Hospital of Glostrup, Glostrup, DENMARK3, Dep. of Neu-
robiological Research, University of Southern Denmark, Odense, DENMARK4, Biotech Research 
and Innovation Centre, University of Copenhagen, Copenhagen, DENMARK5, Biotech Research 
and Innovation Centre, University of Copenhagen, Copenhagen, DENMARK6

 
Background: Stroke is the 3th leading cause of death worldwide. App. 85% of the cases are caused 
by vessel occlusion, where an infarct develops in the surrounding tissue after a few minutes lack 
of oxygen. The inflammatory process is known to have an impact on the brain damage. Primarily, 
T-lymphocytes have been regarded as main players, but also macrophages have been suggested. 
The main purpose of this project is to determine the temporal profile of T-cell, T-cell subtypes and 
macrophage infiltration over 28 days after permanent middle cerebral artery occlusion (pMCAO) in 
C57Bl/6 mice.  
Material and methods: pMCAO were performed on 114 C57Bl/6 mice. The mice were sacrificed af-
ter 1, 3, 8, 14 and 28 days of survival. The brains were taken out and paraffin embedded or prepared 
for flow cytometry. H&E, CD3 and CD68 stainings were performed on paraffin sections. By using 
NDP.view 2 software the infarct sizes were estimated on H&E slides and CD3+ cells manually 
quantified. CD68 were quantified by Visiopharm software. Brains for flow cytometry were analysed 
for CD4, CD8, TCR and FoxP3 expression and analysis of flow cytometric data are still ongoing. 
Results: By histological examination and cell counting, we found a significant (p<0,0001) increase 
in the amount of CD3+-cells at day 14, a significant (p=0,0002) peak of CD68+ cells at day 8, and a 
significant (p=0,0142) reduction in infarct size from day 1 to day 28. By flow cytometry we found a 
significant (p<0,0001) peak of CD8+ cells at day 8, while the amount of CD4+ cells did not change 
significantly over time.  
Conclusion: So far this project presents a temporal profile of lymphocyte (CD3+ and CD4+/CD8+ 
subtypes) and macrophage/microglia (CD68) infiltration. It is very surprising that the amount of 
CD3+ cells peak at day 14, the CD68+ cells and CD8+ peak at day 8, survival times that are longer 
than in many studies testing drugs, and this discovery of a delayed response may be a way to widen-
ing the therapeutic window. 
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Dual Neuroprotective Mechanisms of SP-8203: Up-regulation of Mn-SOD and Inhibition of 
Infiltration/Migration of Inflammatory Cells 
C.K. Lee1, W.K Kim2, G.S. Cho3,  S.W. Ryu4, I.Y. Choi5,  J.M. Ryu6, I. H. Choi7,  W.S. Kim8, B.S. 
Kim9, Y.H. Lee10, E.B. Lee11

 
Central Research Institute, Shin Poong Pharm, Gyeonggi-do, SOUTH KOREA1, Depart-
ment of Neurology, 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 Neu-
rology, College of Medicine, Korea University, Seoul, SOUTH KOREA5, Central Research Insti-
tute, Shin Poong Pharm, Gyeonggi-do, SOUTH KOREA6, Central Research Institute, Shin Poong 
Pharm, Gyeonggi-do, SOUTH KOREA7, Central Research Institute, Shin Poong Pharm, Gyeong-
gi-do, SOUTH KOREA8, Central Research Institute, Shin Poong Pharm, Gyeonggi-do, SOUTH 
KOREA9,Central Research Institute, Shin Poong Pharm, Gyeonggi-do, 10, Central Research Insti-
tute, Shin Poong Pharm, Gyeonggi-do, SOUTH KOREA11

Background:    
In cerebral ischemia, neurons are injured by various mechanisms including oxidative stress and in-
flammatory responses. Thus, pharmacological manipulation of multiple cytotoxic pathways would 
be a promising therapeutic strategy for the treatment of ischemic injury. We recently identified a 
novel multi-potent neuroprotectant SP-8203 in the coelomic fluid secreted from earthworms under 
weak electrical stimulation. 
Methods:  
SP-8203 (3 mg/kg) was intravenously administered 3 h after the onset of transient middle cerebral 
artery occlusion (MCAO, 1.5 h) in rats. After 24 h, the neuropathological and immunohistochemical 
assessments were performed. Mechanistic studies were further performed using primary neuronal 
and microglial cultures from mice or rat cortices, or either monocyte or neutrophils isolated from rat 
blood.   
Results:  
Post-ischemic treatment of SP-8203 markedly reduced infarct volumes and neurological deficits 
in MCAO rats. SP-8203 increased the expression of Mn-SOD in ischemic lesions of MCAO rats. 
The neuroprotective effect of SP-8203 was abolished by Mn-SOD siRNA. In cultured neuronal/
glial cells, SP-8203 also inhibited hypoxia-evoked cell deaths, which were suppressed by Mn-SOD 
siRNA transfection. SP-8203 significantly reduced the infiltration of ED-1 and MPO-positive cells 
into ischemic lesions of MCAO rats. Similarly, SP-8203 inhibited recruitment of inflammatory cells 
into lipopolysaccharides-injected brains (P<0.05). In vitro migration assay revealed that the reduced 
inflammatory cell migration could be related with direct inhibition of chemotaxis by SP-8203. In 
addition, SP-8203 significantly reduced not only the release of cytokines/chemokines (e.g. IL-1beta, 
TNF-alpha, MCP-1) but also the expression of inducible NO synthase and resultant formation of ni-
trotyrosine.  
Conclusion:   
The present findings indicate that SP-8203 has dual neuroprotective mechanisms: up-regulation of 
Mn-SOD and reduction of inflammatory responses. 
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Exosomes reduce brain injury in a rodent stroke model via immunomodulatory actions and 
stimulation of post-ischemic neuroregeneration 
D.M. Hermann1, J. Herz2, A. Goergens3,  J. Schlechter4, A.-K. Ludwig5,  K. de Mirochedji6, B. 
Giebel7,  T.R. Doeppner8

 
University of Duisburg Essen Medical School, Dept. of Neurology, Essen, GERMANY1, Uni-
versity of Duisburg Essen Medical School, Depts. of Neurology and Pediatrics, Essen, GERMA-
NY2, University of Duisburg Essen Medical School, Institute for Transfusion Medicine, Essen, 
GERMANY3, University of Duisburg Essen Medical School, Dept. of Neurology, Essen, GER-
MANY4, University of Duisburg Essen Medical School, Institute for Transfusion Medicine, Essen, 
GERMANY5, University of Duisburg Essen Medical School, Institute for Transfusion Medicine, 
Essen, GERMANY6, University of Duisburg Essen Medical School, Institute for Transfusion Med-
icine, Essen, GERMANY7, University of Duisburg Essen Medical School, Dept. of Neurology, Es-
sen, GERMANY8

Introduction: Mesenchymal stem cells (MSCs) induce neuroprotection against cerebral ischemia 
without being integrated into residing neural networks. Rather, MSCs seem to modulate post-isch-
emic immune responses in a paracrine way. Recent findings suggest that immunomodulatory prop-
erties of MSCs are mediated by exosomes. Accordingly, these small extracellular vesicles (70-140 
nm) might provide a powerful, alternative therapeutic tool in experimental stroke research. 
Methods: Male C57BL6 mice were exposed to cerebral ischemia for 30 min. MSC-derived exo-
somes or PBS were intravenously administered on days 1, 3 and 5 post-stroke. To compare exosome 
efficacy, MSCs were injected on day 1 followed by PBS injections on days 3 and 5. Brain injury, 
functional outcome, neurogenesis and peripheral/cerebral immune states were analyzed for up to 28 
days post-stroke.  
Results: In comparison to PBS controls, application of MSC-derived exosomes reduced the extent 
of brain injury and enhanced functional recovery during the four week lasting observation period in 
a similar manner as did injected MSCs. Ongoing experiments revealed that MSC-derived exosomes 
promote neuroregeneration by fostering endogenous neurogenesis and – as revealed via flow cyto-
metric analysis – by affecting the immune state in the peripheral blood and within the affected brain 
hemispheres. 
Conclusion: Intravenous delivery of MSC-derived exosomes is neuroprotective. It enhances neu-
roregeneration and modulates post-ischemic immune responses. Thus, MSC-derived exosomes pro-
vide a non-cellular tool for stroke treatment, which might prove qualified for clinical treatment of 
stroke patients in the future. 
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The Safety Profiles of SP-8203 
J.M. Ryu1, I.H. Cho2, C.K. Lee3,  W.S. Kim4, B.S. Kim5,  Y.H. Lee6, E.B. Lee7 
 
Central Research Institute, Shin Poong Pharm, Gyeonggi-do, SOUTH KOREA1, Central 
Research Institute, Shin Poong Pharm, Gyeonggi-do, SOUTH KOREA2, Central Research Insti-
tute, Shin Poong Pharm, Gyeonggi-do, SOUTH KOREA3, Central Research Institute, Shin Poong 
Pharm, Gyeonggi-do, SOUTH KOREA4, Central Research Institute, Shin Poong Pharm, Gyeong-
gi-do, SOUTH KOREA5, Central Research Institute, Shin Poong Pharm, Gyeonggi-do, SOUTH 
KOREA6, Central Research Institute, Shin Poong Pharm, Gyeonggi-do, SOUTH KOREA7

Backgrounds: 
We recently identified a novel multi-potent neuroprotectant SP-8203 in the coelomic fluid secreted 
from earthworms under weak electrical stimulation. The present study was carried out to evaluate 
the toxicity and safety profiles of SP-8203: the general toxicity, the genotoxicity, and the safety 
pharmacology.  
Methods: 
Single-dose and 28-day repeated-dose toxicity tests in female Sprague Dawley (SD) rats, Beagle 
dogs, and Cynomolgus monkeys were performed by Chemon (Korea), MPI Research (USA), and 
Toxikon (USA). The genotoxicity was examined by the bacterial reverse mutation assay (AMES 
test), in vitro in the chromosome aberration assay using Chinese hamster ovary and lung cells, and 
a rat bone marrow erythrocyte micronucleus test. The safety pharmacology studies include the eval-
uation of the acute neurobehavioral toxicities and pulmonary functions in male SD rats and the car-
diovascular toxicity in male Cynomolgus monkeys. 
Results: 
Following a single-dose intravenous administration, the minimum lethal dose of SP-8203 was esti-
mated to 60 mg/kg and the lethal dose 50 (LD50) was 83.3 mg/kg in rats. The No-Observable-Ad-
verse-Effect-Level (NOAEL) of 4 week repeated dose of SP-8203 was 10 mg/kg/day in rats and 20 
mg/kg/day in monkeys, when administered as an intravenous slow bolus injection for 5 min. How-
ever, when administered as an intravenous infusion for 30 min, the NOAEL in rats increased to 80 
mg/kg/day or more. SP-8203 did not exhibit the genotoxicity. Safety pharmacology studies showed 
that NOAELs of neurobehavioral toxicity, pulmonary functions, and cardiovascular effects were 30 
mg/kg, 30 mg/kg, and 10 mg/kg, respectively.  
Conclusions:  
A series of toxicity and safety assessments showed that human equivalent doses of SP-8203 ob-
tained from rats and monkeys were 22.4 mg and 25.9 mg for 70 kg of human, respectively. In the 
ongoing safety test in clinical phase 1 trial, we employed 10 mg as the initial starting dose for 70 kg 
of healthy volunteer.

R0708  Translational stroke research 

Relationship between ADAMTS13, von Willebrand Factor antigen levels and platelet function 
in the early and late phases after TIA or ischaemic stroke 
S.J.X. Murphy1, R Starke2, P Harrison3,  M.M Brown4, P.S. Sidhu5,  I.J. Mackie6, A.M. Scully7,  
S.J. Machin8, D.J.H. Mc Cabe9

 
Department of Neurology and Stroke Service,Adelaide and Meath Hospital, Trinity College 
Dublin, Dublin, IRELAND1, Haemostasis Research Unit.Dept. of Haematology, University Col-
lege London; School of Immunity and Infection, London, UNITED KINGDOM2, University of 
Birmingham Medical School, Birmingham, UK; Stroke Research Group, Birmingham, UNITED 
KINGDOM3, The National Hospital for Neurology & Neurosurgery, and Department of Clinical 
Neurosciences, London, UNITED KINGDOM4, The National Hospital for Neurology & Neu-
rosurgery, and Department of Clinical Neurosciences, London, UNITED KINGDOM5, Dept. of 
Haematology, University College London; School of Immunity and Infection, London, UNITED 
KINGDOM6, Dept. of Haematology, University College London; School of Immunity and Infec-
tion, London, UNITED KINGDOM7, Dept. of Haematology, University College London; School of 
Immunity and Infection, London, UNITED KINGDOM8, Department of Neurology and Stroke Ser-
vice,Adelaide and Meath Hospital, Trinity College Dublin, Dublin, IRELAND9

Background: Reduced ADAMTS13 enzyme activity is seen in thrombotic thrombocytopenic pur-
pura (TTP), and may lead to accumulation of prothrombotic ultra-large von Willebrand factor (UL-
VWF) multimers in vivo. ADAMTS13 activity and its relationship with VWF antigen (VWF:Ag) 
levels and platelet function in ‘non TTP-related’ TIA or ischaemic stroke has not been comprehen-
sively studied. Methods: ADAMTS13 activity was measured with a collagen binding assay and 
VWF:Ag levels were quantified in platelet poor plasma in 53 patients in the early phase (≤ 4 weeks) 
and 34 of these patients in the late phase (≥ 3 months) after TIA or ischaemic stroke on aspirin (75-
300 mg daily). The impact of ADAMTS13 activity on platelet function in whole blood was quan-
tified by measuring Collagen-ADP (C-ADP) and Collagen-Epinephrine closure times on a whole 
blood platelet function analyser (PFA-100®). Data were compared with those from 22 controls not 
on aspirin. Multiple linear regression analysis was performed to control for differences in demo-
graphic and vascular risk factors between groups, where appropriate. Results: Median ADAMTS13 
activity was significantly reduced in the early phase (71.96% vs. 95.5%, P<0.01) but not in the late 
phase after TIA or stroke compared with controls (86.03% vs. 95.5%, P = 0.19) There was a sig-
nificant inverse relationship between ADAMTS13 activity and VWF:Ag levels in the early phase 
(r = -0.31; P = 0.024), but not in the late phase after TIA or stroke (P = 0.74). There was a positive 
relationship between ADAMTS13 activity and C-ADP closure times in early phase patients only, 
likely mediated via VWF:Ag levels. Conclusion: ADAMTS13 activity is reduced within 4 weeks 
of TIA or ischaemic stroke onset and could promote enhanced platelet adhesion and aggregation in 
response to stimulation with collagen and ADP via VWF-mediated pathways. These data enhance 
our understanding of the dynamic haemostatic and thrombotic profiles in ischaemic cerebrovascular 
disease patients. 
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Neuroprotective effect and pharmacokinetic of S-roscovitine in a rodent model of focal cere-
bral ischemia 
E. Rousselet1, B. Menn2, M.L. Quillé3,  S. Riflet4, B. Haelewyn5,  C. Férec6, S. Timsit7 
 
Inserm UMR 1078, Brest, FRANCE1, idfinnov, Paris, FRANCE2, Inserm UMR 1078, Brest, 
FRANCE3, Bertin Pharma, Orléans, FRANCE4, CURB - Université de Caen Basse-Normandie, 
Caen, FRANCE5, Inserm UMR 1078, Brest, FRANCE6, Inserm UMR 1078 - Department of Neu-
rology, CHRU Brest, Brest, FRANCE7

Background:  
Neuroprotective therapy is urgently needed at the acute phase of ischemia despite numerous clinical 
trial failures. There are now strong experimental arguments both in vitro and in vivo to support the 
development of CDK (Cyclin-Dependent Kinase) inhibitors in neuroprotection (Timsit & Menn, 
2012). S-roscovitine is a CDK inhibitor with neuroprotection properties in ischemic rodent models. 
However, previous experimental studies did not follow STAIRS (Stroke Academic Industry Round-
table) recommendations. The aim of this study is to assess S-roscovitine neuroprotective properties 
according to STAIR criteria in correlation with pharmacokinetic studies. 
Methods:  
A randomized, double-blind study associated with physiological monitoring was performed to as-
sess the dose-response neuroprotective effect of S-roscovitine in a rat transient middle cerebral 
artery occlusion model. Intravenous (iv) bolus and a subcutaneous (sc) infusion for 48hr (0.1 and 
1 mg/kg/hr) of S-roscovitine were delivered 105 min post-occlusionn( ≥10/gp). A time course of 
S-roscovitine plasma concentrations following iv injection was also performed over a 48hr period. 
Results:  
S-roscovitine treatment reduced the infarct volume in the cortical area by 24% (p<0.05) with only 
the 1 mg/kg/hr infusion and without significantly affecting the subcortical area. Iv pharmacokinetic 
analysis of S-roscovitine showed a biphasic elimination curve:  distribution and elimination half-
lives of 23 min and 43 min, respectively. 
Conclusion:  
We showed that combined delivery (iv + sc) of S-roscovitine (1 mg/kg/hr for 48hr) reduced signifi-
cantly cortical infarct. Our pharmacokinetic data suggest that this combined injection is required 
to obtain a neuroprotective effect. Furthermore, we report for the first time the pharmacokinetic of 
S-roscovitine with relatively longer half-lives than its R-stereoisomer. This data will provide im-
portant information to predict effective neuroprotective dose in future monkey studies. 
 
 

R0710  Translational stroke research 

Efficacy and Safety Assessment of a Novel Neuroprotective Agent, SP-8203 for Acute Ischemic 
Stroke 
W-.K. Kim1, H. Song2, G-.S. Cho3,  S. Ryu4, I-.Y. Choi5,  J-.M. Ryu6, I-.H Cho7,  C-.K. Lee8, W-.S. 
Kim9, B-.S. Kim10, Y-.H. Lee11

 
Department of Neuroscience, College of Medicine, Korea University, Seoul, SOUTH KOREA1, 
Department of Neuroscience, College of Medicine, Korea University, Seoul, SOUTH KOREA2, 
Department of Neuroscience, College of Medicine, Korea University, Seoul, SOUTH KOREA3, 
Department of Neuroscience, College of Medicine, Korea University, Seoul, SOUTH KOREA4, 
Department of Neuroscience, College of Medicine, Korea University, Seoul, SOUTH KOREA5, 
Central Research Institute, Shin Poong Pharm.Co. Ltd, Seoul, SOUTH KOREA6, Central Re-
search Institute, Shin Poong Pharm.Co. Ltd, Gyeonggi-do, SOUTH KOREA7, Central Research 
Institute, Shin Poong Pharm.Co. Ltd, Gyeonggi-do, SOUTH KOREA8, Central Research Institute, 
Shin Poong Pharm.Co. Ltd, Gyeonggi-do, 9,Central Research Institute, Shin Poong Pharm.Co. Ltd, 
Gyeonggi-do, 10, Central Research Institute, Shin Poong Pharm.Co. Ltd, Gyeonggi-do, 11, , Gyeong-
gi-do 

Background:  
Facing the constant failure of neuroprotective agents in clinical trials for stroke, there is an in-
creasing interest to exploit novel strategies for drug development, such as a retrospective approach 
benefitting from traditional natural medicines. As such an effort, we recently identified a novel neu-
roprotective compound SP-8203 in the coelomic fluid secreted from earthworms under weak elec-
trical stimulation. We carried out preclinical evaluation of SP-8203; this is a basis of the recently 
approved Phase 1 study in Korea.  
Methods:  
Efficacy of SP-8203 treatment was evaluated in various ischemic models including rat transient 
middle cerebral artery occlusion (MCAO), gerbil transient global ischemia, and beagle dog perma-
nent MCAO models. Safety study included 4-week repeated dose toxicity test in rats and monkeys, 
genetic toxicity test, hemolysis assay, and hERG inhibition assay.  
Results:  
In transient ischemia, SP-8203 exhibited significant neuroprotection with extended therapeutic 
window of 6 h (3 mg/kg i.v., P<0.01). In addition to improved neurological outcomes and reduced 
white matter and blood-brain-barrier damages, SP-8203 also increased mean survival time of tM-
CAO rats (n=20 for 30 d, 14.3+/-4.1 to 25.1+/-2.9 d). SP-8203 delayed hippocampal neuronal death 
after global ischemia as well (P<0.05). In permanent ischemia, histological and functional improve-
ments were observed even 35 days after MCAO (P<0.05). Mechanistic studies revealed that SP-
8203 up-regulated Mn-SOD and suppressed inflammatory cell infiltration into ischemic lesions. In 
safety assessments, SP-8203 was well-tolerated and exhibited no genetic toxicity.  
Conclusion:   
In both transient and permanent ischemic models, SP-8203 exhibited sustained neuroprotection and 
functional improvements, possibly via antioxidant and anti-inflammatory activities. SP-8203 has 
clinically relevant time window and tolerable toxicity. Our results suggest that SP-8203 is a promis-
ing candidate to stroke treatment.
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Extra-fibrinolytic beneficial effects of treatment with rt-PA in Stroke: Impact of rt-PA in se-
rum BDNF levels. 
M. Rodier1, Y. Béjot2, A. Jacquin3, C. Marie4, P. Garnier5

 
INSERM U1093 Cognition, Action, et Plasticité Sensorimotrice, Dijon, FRANCE1, Department 
of Neurology, University Hospital, Dijon, FRANCE2, Department of Neurology, University Hos-
pital, Dijon, FRANCE3, INSERM U1093 Cognition, Action, et Plasticité Sensorimotrice, Dijon, 
FRANCE4, INSERM U1093 Cognition, Action, et Plasticité Sensorimotrice, Dijon, FRANCE5

Background: Brain-derived neurotrophic factor (BDNF) plays critical roles in the survival, growth 
and maintenance of neurons. BDNF is synthesized as proBDNF that is cleaved extracellularly by 
matrix metalloproteinase and plasmin into mature BDNF (mBDNF). Currently, there is only one 
drug that can be used as curative treatment of ischaemic stroke, the recombinant form of tissue plas-
minogen activator (rt-PA), Alteplase ACTILYSE®. rt-PA cleaves plasminogen into plasmin that 
subsequently destroys the blood clot that occludes the cerebral vessel. In this context, we tested 
the hypothesis that rt-PA could impact the level of serum BDNF in stroke treated patients through 
proBDNF processing into mBDNF by plasmin. 
Methods: We therefore conducted a single-center prospective longitudinal study, including patients 
hospitalized for ischemic stroke within the neurovascular intensive care unit (USINV) of the teach-
ing hospital of Dijon. Twelve stroke patients non-treated with rt-PA and 23 stroke patients treated 
with rt-PA were included. Each patient underwent blood sample at D0 (after inclusion, before rt-PA 
perfusion, if concerned), D1 (24 hours after the onset of clinical disorders), D7 and M3 (3 months 
after inclusion). Using ELISA tests, BDNF levels were measured in serum. 
Results: Our results showed higher serum BDNF levels at D1 and D7 in treated patient than 
non-treated, with no correlation with the number of platelets.  
Conclusion: Overall data suggest that rt-PA increases serum BDNF levels in stroke patients and may 
exert pro-neuroplastic properties.

R0712  Translational stroke research 

USE OF THE PLATELET ADP SECRETION (PAS) ASSAY IN THE SETTING OF ACUTE 
STROKE. 
S.K.K. Lee1, T.J.P. McGivern2, N. Moran3, D.J.P. Williams4

 
Department of Geriatric & Stroke Medicine, Beaumont Hospital., Dublin, IRELAND1, Royal 
College of Surgeons in Ireland, Dublin, IRELAND2, Royal College of Surgeons in Ireland, Dublin, 
IRELAND3, Department of Geriatric & Stroke Medicine, Beaumont Hospital., Dublin, IRELAND4

Background:  
Platelets play a key role in the pathogenesis of atherothrombotic disease. Stroke results from throm-
bus formation secondary to platelets adhering to damaged endothelium overlying atherosclerotic 
plaques. Current platelet function assays measure aspects of platelet aggregation via optical trans-
mission. However, platelet aggregation is intrinsically non-linear and requires a threshold level of 
platelet activation before any response is recorded. The PAS assay measures platelet activation re-
sponse via dense granule release of ADP to a suit of platelet agonists. We compared the PAS assay 
against LTA, VerifyNow® and TxB2 ELISA analysis. 
Methods: 
A blinded, case-control observational study (hospital ethical committee approval) was completed 
between the period October 2011 and August 2012. Total of 42 patients were recruited: 20 acute 
ischaemic stroke patients (Acute Stroke Unit) and 22 age-matched controls (Geriatric Day Hospi-
tal). Following informed consent, blood was taken and centrifuged to obtain Platelet Rich Plasma, 
which was added to a 96-Well plate containing increasing doses of platelet agonists: TRAP, U46619 
and Arachiodonic Acid (AA). Luminescence was recorded post-Chronolume® addition to each 
well, via a Wallac VICTOR2™ multilabel counter. 
Results: 
Median age for the control and TIA/Stroke group was 79 years +/- 7.1 years and 73.3 +/- 12.1 years 
respectively. 45.5% (n=10) of the control group had prior antiplatelet use.  In TIA/Stroke patients, 
the mean amount of TRAP-induced ADP released per platelet (nmol) was lower than Controls 
(143.4 vs 272.2). Subgroup analysis of the Control population showed approximately 2 x higher 
levels of TRAP-induced ADP release per platelet (nmol) for controls on Aspirin than those who 
were not (across all concentrations of TRAP).  
Conclusion: 
Using the PAS assay, it demonstrated preliminary evidence of a differential effect in patients with 
stroke. Given the small cohort size, further studies are required. 
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Patients as Partners in Stroke Research: a survey on motivations of stroke survivors and their 
carers (stroke service consumers) to contribute to research programmes 
C. Moshona1, M.L. Bussmann2, T. Ellmann3,  M. Wagner4, P.U. Heuschmann5,  I. Wellwood6 
 
Centre for Stroke Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY1, Centre 
for Stroke Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY2, Centre for Stroke 
Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY3, Stiftung Deutsche Schlagan-
fall Hilfe (German Stroke Association),, Guetersloh, GERMANY4, Institute of Clinical Epidemiol-
ogy and Biometry (ICE-B), Julius Maximilian University of Wuerzburg, Wuerzburg, GERMANY5, 
Centre for Stroke Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY6

Background 
Consumer involvement in health research is increasingly considered important by funders in some 
European countries to integrate the experiential knowledge of patients in the process of designing, 
translating and implementing research. Uptake of this concept is rare in Germany, but since 2011, 
the Centre for Stroke Research Berlin has convened a research group to enable open dialogue be-
tween scientists conducting clinical research in stroke and service consumers (stroke survivors and 
their carers). There is uncertainty about how representative consumers are and the effectiveness and 
impact of such groups. We aimed to explore the motivations for participation in this unique group in 
Germany.  
Methods 
A 12 item questionnaire with open and closed questions was developed and administered by post to 
all members in the Berlin group in July 2013. Descriptive statistics and qualitative methods of data 
analysis were used. Ethical approval was obtained. 
Results 
Of the 19 group members, 13 (11 patients, 2 carers, mean age 66 years, mean duration since stroke 
2.2 years) completed the questionnaire (response rate 68%). Women and older people are slight-
ly overrepresented in the group compared to epidemiological data on the general population with 
stroke. Respondents took part in the group: to gain Information about stroke (92%) and stroke 
services (92%); to get information on stroke research (84%); to make researchers aware of issues 
(84%); to help other people with stroke (84%); to learn to cope with their illness (76%) and to meet 
others (46%).  
Conclusion 
Consumers in our research group report various motivations. The majority showed interest at both a 
personal level to learn about stroke and stroke research and at a wider level to assist others and con-
tribute to the scientific research process. The potential contribution and effectiveness of such groups 
requires further research but may represent an under-utilised resource to assist in translating stroke 
research.

R0714  Translational stroke research 

Non-spreading depression followed by spreading depolarization in two patients with cardiac 
arrest 
J.P. Dreier1, S. Major2, M.K.L. Winkler3,  J. Woitzik4

 
Charité University Medicine Berlin, Berlin, GERMANY1, Charité University Medicine Berlin, 
Berlin, GERMANY2, Charité University Medicine Berlin, Berlin, GERMANY3, Charité University 
Medicine Berlin, Berlin, GERMANY4

Background Spreading depolarization (SD) is a mechanism of massive ion translocation causing 
cytotoxic edema. Dependent on the energy status, SD is either preceded by non-spreading electri-
cal silence (depression) due to neuronal hyperpolarization or causes spreading depression of brain 
electrical activity due to a depolarization block. Non-spreading depression seems to translate into 
the initial clinical symptoms of ischemic stroke and spreading depression into migraine aura. SDs 
facilitate neuron death when they invade metabolically compromised tissue while they are relatively 
innocuous in healthy tissue. SDs occur abundantly in patients with aneurismal subarachnoid hemor-
rhage (aSAH) and malignant hemispheric stroke (MHS). The sequence of non-spreading depression 
followed be spreading depolarization has however not been observed in patients.  
Methods In 2 aSAH patients, we performed subdural electrocorticographic (ECoG) recordings of 
spreading depolarizations at the cortical surface in order to detect delayed cerebral ischemia.  
Results In both cases, ECoG electrodes were in place when a medical decision of the treating in-
tensivists was reached with family members to withdraw life support, and cardiac failure induced 
acute cerebral hypoxia-ischemia. In both cases, spontaneous electrical activity was present at base-
line in the monitored brain regions and the series of events associated with death were similar: first 
a decline in cardiac output developed together with progressive depression of spontaneous activity. 
Then, complete depression of activity was documented to occur synchronously in a non-spreading 
manner across the array of the 6 electrodes, spanning 5 cm of cortex. Seventy-five respectively 222 
seconds later, anoxic terminal spreading depolarization started to run in the cortex with amplitudes 
of 4.7 respectively 9.2 mV. 
Conclusion Similar to animal experiments, cardiac arrest induces non-spreading depression fol-
lowed by spreading depolarization. 
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Modulation of blood brain barrier functions by rivaroxaban and the impact on acute ischemic 
stroke in rats 
M. Bauer1, K. Wassmuth2, P. Kraft3, C. Kleinschnitz4

 
Universitaetsklinikum Wuerzburg, Wuerzburg, GERMANY1, Universitaetsklinikum Wuerz-
burg, Wuerzburg, GERMANY2, Universitaetsklinikum Wuerzburg, Wuerzburg, GERMANY3, Uni-
versitaetsklinikum Wuerzburg, Wuerzburg, GERMANY4

Background: Blood brain barrier (BBB) dysfunction is a pathological hallmark of acute ischemic 
stroke (AIS). Therefore, maintenance of the BBB represents a promising strategy to treat or prevent 
stroke. The factor Xa (FXa) inhibitor rivaroxaban (riva) belongs to a novel class of oral anticoagu-
lants. riva has a favourable benefit-to-risk ratio regarding the reduction of ischemic events and the 
occurrence of bleeding complications. While the antithrombotic effect of riva is well-established, 
little is known about its potential off-target modes-of-action. 
Methods: Wistar rats were pre-treated with different doses of riva, warfarin (warf) or vehicle and 
subjected to 90 min transient middle cerebral artery occlusion (tMCAO). After 24h functional out-
comes and infarct volumes were assessed. For the quantitative measurement of thrombin-antithrom-
bin III complex concentrations in brain tissue a sandwich- immunoassay was used. The free water 
content of the brains (edema) was calculated from the brains’ wet/dry weights. Expression levels of 
tight-junction proteins and cytokines were measured by RT-PCR.  
Results: In the tMCAO experiments riva protected from stroke development whereas warf was not 
superior to vehicle (infarct volume: riva: 212+/-155 mm3, warf: 428+/-90 mm3, vehicle: 430+/-
81 mm3, p<0.01). Also the functional scores were better in riva-treated rats compared to the other 
groups. A decreased blood coagulation and therefore a lower thrombin formation after stroke was 
found in the riva group. Determination of wet and dry weight of the rat brains showed a reduced 
edema in comparison to warf-treatment. The local cytokine expression in the ischemic brain was 
shifted towards a more anti-inflammatory profile (p<0.05). 
Conclusion: Riva exerts off-target effects and stabilizes the BBB after AIS. To which extent BBB 
preservation contributes to the favourable benefit-to-risk-ratio of riva still needs to be addressed.

R0802  Experimental studies 

Adult human stem cells differentiated toward smooth muscle lineage: a new in vitro model to 
investigate CADASIL pathology. 
L. Pradotto1, S. Calderoni2, S. Maestrini3,  M. Mencarelli4, A.M. Di Blasio5,  A. Mauro6

 
 
IRCCS ISTITUTO AUXOLOGICO ITALIANO, Milan, ITALY1, IRCCS ISTITUTO AUXO-
LOGICO ITALIANO, Milan, ITALY2, IRCCS ISTITUTO AUXOLOGICO ITALIANO, Milan, IT-
ALY3, IRCCS ISTITUTO AUXOLOGICO ITALIANO, Milan, ITALY4, IRCCS ISTITUTO AUX-
OLOGICO ITALIANO, Milan, ITALY5, Departement of Neuroscience, University of Turin, Turin, 
ITALY6

Background: Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and Leukoen-
cephalopathy (CADASIL) is a systemic arteriopathy. Clinical features consist in early onset strokes, 
migraine, vascular dementia, seizures, and psychiatric disorders. Degeneration of vessel smooth 
muscle cells (SMCs) and extracellular accumulation of granular osmiophilic materials (GOMs) are 
the hallmarks of this disease. CADASIL is due to missense NOTCH3 gene mutations. NOTCH3 
gene codes the homonymous protein which is involved in the differentiation of the embryonic ves-
sels into arteries. In adult human being Notch3 is highly expressed only in vascular SMCs. Notch3 
has 34 EGF-like repeats and each EGF-like repeat has 6 cysteines per domain. Mutations altering 
(increasing or reducing) the even number of cysteines per repeat causes CADASIL, but how the 
Notch3 mutations cause SMC degeneration is still unresolved. We aimed to create and characterize 
a new in vitro model of CADASIL using human adipose derived stem cells (HADSCs). Methods: 
Five normal subjects and three CADASIL patients underwent a periumbilical fat biopsy. HADSCs 
were extracted from the bioptic samples. The presence of HADSCs was verified by the expression 
of CD13, CD29, and CD90. Then, the HADSCs were differentiated toward SMC lineage. The cor-
rect differentiation was evaluated by the expression of five markers commonly used in the literature 
to asses for SMCs. Human pulmonary artery smoothed muscle cells were used as control of SMC 
differentiation. Finally, the expressions of the normal and the mutated Notch3 was investigated by 
western blotting, immunofluorescence and RT-PCR. Results: We were able to collect HADSCs by 
fat biopsy and to differentiate them towards SMCs. Notch3 expression was confirmed in SMCs de-
rived from HADSCs. Conclusion: HADSCs differentiated towards SMCs can be a good model to 
study CADASIL pathogenesis. 
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Very low levels of LDL-cholesterol associated with PCSK9 inhibition do not increase the risk 
of hemorrhagic transformation after ischemic stroke 
A. TRAN-DINH1, A. LEVOYE2, B. LAPERGUE3,  J.P. DESILLES4, G. LAMBERT5,  O. MEIL-
HAC6, P. AMARENCO7

 
INSERM UMR1148, Paris, FRANCE1, INSERM UMR1148, Paris, FRANCE2, INSERM 
UMR1148, Paris, FRANCE3, INSERM UMR1148, Paris, FRANCE4, INSERM UMR1148, Par-
is, FRANCE5, INSERM UMR1148, Paris, FRANCE6, BICHAT STROKE CENTER - INSERM 
UMR1148, Paris, FRANCE7

Background 
Proprotein convertase subtilisin kexin type 9 (PCSK9) is a natural inhibitor of LDL-Recep-
tor. Inhibition of PCSK9 function has recently become an attractive target for LDL-cholesterol 
(LDL-C)-lowering therapy. Nevertheless, some studies suggested that very low levels of LDL-C 
could be associated with an increased risk of hemorrhagic transformation (HT) after ischemic 
stroke. In the present study, we assessed the impact of very low levels of LDL-C due to PCSK9 de-
letion in a mouse model of HT after ischemic stroke. 
Methods 
Deficient mice for PCSK9 (PCSK9 -/-) and their controls (PCSK9 +/+) followed a high-fat/
high-cholesterol diet for one month. Lipid profile was analysed after diet. 
Focal cerebral ischemia was induced by a four-hour intraluminal middle cerebral artery occlusion 
(MCAO) and reperfusion was allowed for 24 hours. Hemoglobin was quantified by ELISA to assess 
HT in brain homogenates. Infarct volume was evaluated by analyzing brain coronal slices stained 
with TTC using Image J software. All data are presented as median [min-max]. Data were analysed 
by a Mann-Whitney test. P values were 2 sided, with a significance level of 0.05. 
Results 
After diet, PCSK9 -/- mice had lower LDL-C levels than PCSK9 +/+ mice (0.20 [0.09-0.35] and 
0.33 [0.21-0.53] g/L; p=0.0005). MCAO was performed on 15 PCSK9 -/- and 15 PCSK9+/+ mice. 
One mouse in each group died overnight after MCAO. Hemoglobin concentration in cerebral tis-
sue was similar in PCSK9 -/- and PCSK9 +/+ mice (4.5 [2.7-8.6] and 4.7 [2.1-10] ng/mg; p=0.81; 
Fig1). Infarct volume was not different in both groups (p=0.66). 
Conclusion 
Very low levels of LDL-C did not increase spontaneous haemorrhagic transformation after isch-
emic stroke in mice deleted for PCSK9. Our results support the safety of using PCSK9 inhibitors for 
agressive LDL-C lowering therapy among stroke patient.

 

R0803  Experimental studies 

Blocking of alpha 4 integrin does not improve stroke outcome in mice 
F. Langhauser1, P. Kraft2, M.K. Schuhmann3,  E. Göb4, T. Magnus5,  C. Kleinschnitz6

 
Neurologische Klinik der Universität Würzburg, Wuerzburg, GERMANY1, Neurologische 
Klinik der Universität Würzburg, Wuerzburg, GERMANY2, Neurologische Klinik der Universität 
Würzburg, Wuerzburg, GERMANY3, Neurologische Klinik der Universität Würzburg, Wuerzburg, 
GERMANY4, Klinik und Poliklinik für Neurologie des Universitätsklinikums Hamburg-Eppendorf, 
Hamburg, GERMANY5, Neurologische Klinik der Universität Würzburg, Wuerzburg, GERMANY6

Background: T lymphocytes have recently been identified as key players in the pathophysiology 
of acute ischemic stroke. Cerebral invasion of T lymphocytes crucially depends on the interaction 
of the leukocyte very late antigen-4 (VLA-4) with vascular cell adhesion molecule-1 (VCAM-1) 
expressed on endothelial cells. Accordingly, blocking of VLA-4 by the monoclonal antibody natali-
zumab represents one of the most effective strategies to relief neuroinflammation. However, the ef-
ficacy of this approach in focal cerebral ischemia is still unclear (Liesz et al., 2011). We investigated 
the effects of a monoclonal antibody directed against VLA-4 in mouse models of ischemic stroke.  
Methods: Transient and permanent middle cerebral artery occlusion (MCAO) was induced in 
C57Bl/6 mice. Animals were treated with a monoclonal anti-CD49d antibody (300 µg) 24h before 
or 3h after the onset of cerebral ischemia and stroke outcome including infarct size, functional sta-
tus and mortality was assessed between day 1 and day 7. The numbers of immune cells invading 
the ischemic brain were determined by immunohistology and flow cytometry. The expression of 
VCAM-1 protein in the ischemic brain was determined by Western blot. 
Results: Blocking of VLA-4 significantly reduced the invasion of T lymphocytes, macrophages and 
neutrophils on day 5 after MCAO and inhibited the upregulation of VCAM-1 in the ischemic brain. 
However, the anti-CD49d antibody failed to positively influence stroke outcome irrespective of the 
model (transient vs. permanent) or the time point (early vs. late) investigated. 
Discussion: Pharmacological inhibition of the VLA-4/VCAM-1 axis in experimental stroke was 
ineffective in our hands. In line with previous experiences, findings from animal studies should not 
uncritically be transferred to the human situation and further translational studies should be per-
formed before testing anti-VLA-4 antibodies in clinical stroke trials.

Reference: Liesz et al.: Brain 2011; 134: 704-720
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Progressive resistance and balance training in circuit classes about one year after stroke: A 
randomized controlled trial. 
B. Vahlberg1, T. Cederholm2, L. Zetterberg3,  B. Lindmark4, K. Hellström5 
 
Department of neuroscience, physiotherapy, Uppsala University, Uppsala, SWEDEN1, Depart-
ment of public health and caring science/Clinical nutrition and metabolism, Uppsala, SWEDEN2, 
Department of neuroscience, physiotherapy, Uppsala University, Uppsala, SWEDEN3, Department 
of neuroscience, physiotherapy, Uppsala University, Uppsala, SWEDEN4, Department of neurosci-
ence, physiotherapy, Uppsala, SWEDEN5

Background There is inconsistent evidence for the effect of exercise and its long-term benefits in 
post-stroke patients. This study aimed to analyze the effects of a progressive resistance and balance 
training program (PRB) on performance and psychological factors. 
Methods In a randomized controlled trial with follow up at 3, 6 and 15 months, 67 community liv-
ing individuals (75% males, age-range 65-85 y), able to walk at least 10 m,  were included ~1 year 
after a stroke event. Other inclusion criteria were physical inactivity, low fall-related self-efficacy, 
balance problems and/or repeated falls the latest year.  Individuals were by computer generation al-
located to PRB training (n=34) twice a week over 3 months or standard care (n=33). Seven and two 
individuals from the PRB training and standard care group dropped out, respectively. Primary out-
comes were mobility and balance. Secondary outcomes were walking capacity (6 minute walk test 
(6MWT), comfortable walking speed (m/s), fall-related self-efficacy, health-related quality of life, 
depression and level of physical activity.  
Results Intention-to-treat analysis revealed no significant differences for balance and mobility by 
training. But, at 3 months the PRB training group had significantly improved walking capacity 
(6MWT; 21 vs. -2 m, Effect Size; 0.67 (SE 0.067) P=0.017) and 10 m self-selected walking speed 
(0.05 vs. -0.03 m/s, ES; 0.69 (SE 0.068) P=0.01), when compared to the standard-care group. At 6 
months PRB training still had a better effect on 10 m walking speed (0.04 vs. -0.06 m/s, ES; 0.69 
(SE 0.067) P=0.029). There were no other significant improvements observed at 6 or 15 months.  
Conclusion Three months of progressive resistance and balance training performed in individuals 
about one year after stroke improved walking capacity and walking speed, but the effects did not 
prevail.
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Localization, amount and viability of mesenchymal stem cells in rat brain after MCAO in-
duced stroke monitored by 9.4T MRI and histology after 14 days 
S. Grudzenski1, A. Lemke2, P. Pullens3,  K. Bieback4, A. Alonso5,  L. Schad6, M.G. Hennerici7,  M. 
Fatar8 
 
Department of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Mann-
heim, GERMANY1, Department of Computer Assisted Clinical Medicine, UniversitätsMedizin 
Mannheim, University of Heidelberg, Mannheim, GERMANY2, Biomedical MR Imaging and 
Spectroscopy Group, Image Sciences Institute, University Medical Center Utrecht, Utrecht, THE 
NETHERLANDS3, Institute of Transfusion Medicine and Immunology, UniversitätsMedizin Mann-
heim, University of Heidelberg, Mannheim, GERMANY4, Department of Neurology, Universitäts-
Medizin Mannheim, University of Heidelberg, Mannheim, GERMANY5, Department of Computer 
Assisted Clinical Medicine, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, 
GERMANY6, Department of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, 
Mannheim, GERMANY7, Department of Neurology, UniversitätsMedizin Mannheim, University of 
Heidelberg, Mannheim, GERMANY8

Background: Mesenchymal stem cells (MSCs) are considered as new therapy after stroke but still 
few is known about the influence of administered cell numbers or occlusion time on MSC homing. 
The aim of this study was to analyze these parameters using in vivo MRI and post-mortem histolo-
gy in an animal stroke model. 
Methods: Human MSCs labeled with very small superparamagnetic iron oxide particles (VSOP) 
were injected post reperfusion via the ipsilateral internal carotid artery into male Wistar rats under-
going middle cerebral artery occlusion (MCAO) for 45 or 90min. Groups were saline treated con-
trols (n=19; 45min n=10; 90min n=9), 1E+06 MSCs (n=10; 45min n=7; 90min n=3), 3E+05 MSCs 
(n=13; 45min n=7; 90min n=6) and 5E+04 MSCs (n=7; all 45min). Cell signal intensity (CSI) and 
localization were measured by 9.4T MRI animal scanner after 48h and 9d. Histology after 14d in-
cluded analysis of MSC viability, migration rate and efficiency by staining of VSOP fluorescence, 
iron uptake, human mitochondria and proliferation marker Ki67. 
Results: MRI analysis after 48h revealed MSC location mainly in the affected hemisphere (>95%) 
and a significant increase of CSI with injected MSC number (p=0.001) (fig.1). After 9d MSC lo-
cations changed but not numbers. Histology revealed vital cells. Migration rate was proportional 
(R2=0.91) and migration efficiency was inversely proportional (R2=0.82) to injected MSC amount 
(fig. 2). Both were independent of occlusion time. Most MSCs were localized between fornix and 
midbrain with 30.4+/-26.2% found in cerebral cortex, 15.7+/-15.4% in hippocampus, 25.4+/-18.1% 
in thalamus and 28.5+/-21.8% in hypothalamus.  
Conclusion: Migration efficiency depends on administered cell numbers with better results for low-
er numbers, maybe due to reduced agglutination. Cell numbers could be measured sensitively over 
time via 9.4T MRI and remain vital in the affected hemisphere 14d after MCAO. Therefore MSCs 
could influence post stroke recovery beyond the acute phase. 
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The impact of acetylsalicylic acid on in-vitro sonothrombolysis 
F.C. Roessler1, S. Schumacher2, Z. Wang3,  J.H. Marxsen4, M. Al-Khaled5,  A. Menciassi6, J. 
Eggers7 
 
Department of Neurology, University Hospital Giessen, Giessen, GERMANY1, Department of 
Neurology, University Hospital of Schleswig-Holstein, Campus Luebeck, Luebeck, GERMANY2, 
Department of Neurology, University Hospital of Schleswig-Holstein, Campus Luebeck, Luebeck, 
GERMANY3, Oncology practice Am Marien-Krankenhaus, Luebeck, GERMANY4, Department of 
Neurology, University Hospital of Schleswig-Holstein, Campus Luebeck, Luebeck, GERMANY5, 
The BioRobotics Institute, Scuola Superiore Sant’Anna and Center for Micro-BioRobotics@SSSA, 
Istituto Italiano di Tecnologia, Pontedera, ITALY6, Department of Neurology, Sana Kliniken Lue-
beck, Luebeck, GERMANY7

Background: Acetylsalicylic acid (ASA) is effective in secondary prevention of stroke and other 
cardiovascular events. Therefore, ASA is frequently part of premedication of patients suffering from 
acute ischemic strokes (AIS). We aimed to determine in-vitro the impact of ASA on different throm-
bolysis strategies. 
Methods: Two types of clots were made from platelet rich plasma (PRP), one including and one ex-
cluding ASA (CLOTTYPE). Then lysis rate was measured in a static model by weight loss after one 
hour for 5 different conditions in each case. In the control condition clots were solely treated with 
plasma (pH=7.4). In the other 4 conditions solutions of plasma and rt-PA (60 kU/ml) or plasma and 
DSPA (2 µg/ml) (MEDICATION) each with or without diagnostic pulsed wave ultrasound (US) of 
2 MHz and 0.179 W/cm2 (ULTRASOUND) were used.  
Results: Addition of ASA significantly increased lysis in general. For both clottypes post hoc anal-
yses revealed significantly increased lysis rates for all treatment strategies compared with their con-
trol conditions. For clots made without ASA, DSPA led to significantly higher lysis rates compared 
with rt-PA (each with or without US) but US not significantly improved lysis for both, rt-PA and 
DSPA. These differences were dissolved by ASA.  
Conclusions: In-vitro, each lysis strategy is better than none. ASA increases lysis in general. There-
by ASA obliterates advantages of using DSPA instead of rt-PA and of applying additional US. 
 
 

R0807  Experimental studies 

Magnetic resonance spectra classification using computer-based pattern recognition tech-
niques in a stroke preclinical model 
E. Jiménez-Xarrié1, M. Davila2, A.P. Candiota3,  R. Delgado-Mederos4, C. Arús5,  J. Martí-Fàbre-
gas6

 
Department of Neurology.  IIB Biomedical Research Institute. Hospital de la Santa Creu i 
Sant Pau, Barcelona, SPAIN1, Departament de Bioquímica i Biologia Molecular. Facultat de Bio-
ciències. Universitat Autònoma de Barcelona. CIBER-BBN. IBB, Cerdanyola del Vallès, SPAIN2, 
CIBER-BBN. Departament de Bioquímica i Biologia Molecular. Facultat de Biociències. Univer-
sitat Autònoma de Barcelona. IBB, Cerdanyola del Vallès, SPAIN3, Department of Neurology.  IIB 
Biomedical Research Institute. Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN4, Departa-
ment de Bioquímica i Biologia Molecular. Facultat de Biociències. Universitat Autònoma de Barce-
lona. CIBER-BBN. IBB, Cerdanyola del Vallès, SPAIN5, Department of Neurology.  IIB Biomedi-
cal Research Institute. Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN6

BACKGROUND: Magnetic resonance spectroscopy is a non-invasive technique to assess the met-
abolic pattern of a tissue in vivo. Pattern recognition (PR) computer-based techniques are used for 
objectively classify spectra based on characteristic features of the recorded pattern. Our purpose was 
to apply PR techniques to differentiate between spectra obtained at three phases of stroke evolution 
in an animal model. 
METHODS: Male Sprague-Dawley rats were subjected to 90 minutes middle cerebral artery occlu-
sion. Single voxel proton spectra of the stroke region were acquired with a 7 tesla magnet at three 
phases: pre-stroke (n= 14), at 1 day post-stroke (n= 20) (acute phase) and at 7+/-1 days post-stroke 
(chronic phase) (n= 14).  The spectra obtained were used to develop a three-class classifier using 
SpectraClassifier software (http://gabrmn.uab.es/sc). This software allowed semi-automated spectra 
classification using a training set (n= 31) to determine the discriminant features and to develop the 
best classification performance and an independent test set (n= 17) to evaluate classification robust-
ness.  
RESULTS: The training set showed that the classifier’s optimized performance was achieved using 
4 features: mobile lipids (0.69 ppm), lactate + mobile lipids (1.33 and 1.34 ppm) and total creatine 
(3.05 ppm). The average accuracy of the classifier measured by bootstrapping was 90.6+/-5.2%. 
The analysis of the receiver operator characteristic (ROC) curve for the 3 classes was performed by 
dichotomization and the area under the curve (AUC) value for each class was: pre-stroke (AUC= 
1.0+/-0.00), acute phase (AUC= 0.98+/-0.04) and chronic phase (AUC= 0.99+/-0.03). The evalua-
tion with the independent test set showed an average balanced error rate of 13.3%.  
CONCLUSION: PR-based classification using 4 spectral features differentiates very well between 
the three phases of stroke evolution. These features may be of interest as potential metabolic bio-
markers of stroke evolution. 
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Transcriptomics of post-stroke angiogenesis in aged subjects 
R. Sandu1, A.-M. Buga2, C. Margaritescu3,  R. Sandu4, A. Popa-Wagner5 
 
Center of Clinical and experimental Medicine, University of Medicine Craiova, Romania, 
Craiova, ROMANIA1, Center of Clinical and experimental Medicine, University of Medicine 
Craiova, Romania, Craiova, ROMANIA2, Center of Clinical and experimental Medicine, University 
of Medicine Craiova, Romania, Craiova, ROMANIA3, Center of Clinical and experimental Medi-
cine, University of Medicine Craiova, Romania, Craiova, ROMANIA4, Department of Psychiatry, 
University of Medicine Rostock, Germany, Rostock, GERMANY5

Despite of the obvious clinical significance of post-stroke angiogenesis in aged subjects, a detailed 
analysis of transcriptomics of post-stroke angiogenesis has not been done yet in an aged experimen-
tal model. In this study, by combining stroke transcriptomics with immunohistochemistry in aged 
rats and post-stroke patients, we aimed at identifying an age specific gene expression pattern which 
may characterize the angiogenic process after stroke. We found that both age groups initiated vig-
orous angio- and vasculogenesis. However, the young rats had a higher vascular density by day 14. 
Key genes responsible for the increased vasculature density were Cxcl1, Lamc1, Nid, Plod2, Wnt4 
and Wnt5, and mostly required for sprouting angiogenesis and BM reconstruction. New genes for 
stroke also included Angptl2, Angptl4, Mmp8, Mpeg1, Tnfrsf1b. The vast majority of genes had 
delayed upregulation in the aged rats, presumably because of persistent post-stroke inflammation. 
The angiogenic response in aged rats was further diminished by the build-up of the fibrotic scarring 
tissue. Beyond this barrier, the angiogenesis resumed in the aged brains as well as in the subventric-
ular zone. We also show that the aged human brain is still capable of mounting a vigorous angiogen-
ic response after stroke, which most likely reflects the remaining brain plasticity of the aged brain. 
With the emergence of new imaging techniques exploiting the ubiquitous upregulation of integrin 
alpha5 beta3 in the media and neointima of remodelling arteries, it shall be possible to study post-
stroke angiogenesis in vivo in human subjects. 
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Influence of Sphingosine-1-Phosphate receptors on blood brain barrier and processes of an-
giogenesis in vivo 
D.M. Hermann1, N. Hagemann2, J.S. Muehlnickel3,  F. Jin4

 
University Hospital Essen, Department of Neurology, Chair of Vascular Neurology and De-
mentia, Essen, GERMANY1, University Hospital Essen, Department of Neurology, Chair of Vas-
cular Neurology and Dementia, Essen, GERMANY2, University Hospital Essen, Department of 
Neurology, Chair of Vascular Neurology and Dementia, Essen, GERMANY3, University Hospital 
Essen, Department of Neurology, Chair of Vascular Neurology and Dementia, Essen, GERMANY4

Background: Based on the knowledge that high density lipoprotein (HDL) and its component sphin-
gosine-1-phosphat (S1P) have promoting effects on vasculogenesis after ischemic events, it rais-
es the question how the S1P-receptors are involved in post-ischemic events and if these receptors 
could be a therapeutic target for better outcome after stroke. 
Methods: In a model of transient ischemia male C57BL/6 mice were subjected to 30-minute intra-
luminal middle cerebral artery occlusion, followed by 24 hours of reperfusion. After filament with-
drawal animals received intraperitoneal injections of antagonists of the S1P receptors S1P1, S1P2, 
and S1P3 (W146, JTE-013, and Suramin, respectively). 
The edema and infarct sizes, the endothelial proliferation, and the expression of ATP-binding-cas-
sette (ABC)-transporters and occludin were analyzed with immunohistochemical and western blot 
technique. 
Results: Edema and infarct sizes are significantly increased after S1P1 receptor inhibition compared 
to control conditions whereas infarct size is significantly decreased after inhibition of S1P3-recep-
tor. In addition, endothelial proliferation is markedly increased in the ischemic and non-ischemic 
area after S1P3 receptor inhibition. Expression of ABCB1, ABCC1, and occludin is upregulated af-
ter inhibition of S1P2 and S1P3-receptors, particularly in the non-ischemic hemisphere. 
Conclusion: First results indicate that S1P-receptors seem to play an important role after stroke and 
that inhibition of S1P1 worsens ischemic damage whereas inhibition of S1P3 has a beneficial effect 
after ischemia. How these mechanisms could help for better therapy results in patients has to be in-
vestigated. 



338

23. European Stroke Conference

E-Poster Session Red

R0812  Experimental studies 

Expression of cell cycle-related genes in a mouse model of focal brain ischemia 
M.L. Quillé1, E. Rousselet2, P. de la Grange3,  A. Le Béhot4, C. Férec5,  S. Timsit6 
 
Institut National de la Santé et de la Recherche Médicale (INSERM), UMR1078, Brest, 
FRANCE1, Institut National de la Santé et de la Recherche Médicale (INSERM), UMR1078, Brest, 
FRANCE2, GenoSplice Technology, Hôpital Saint-Louis, Paris, FRANCE3, Institut National de la 
Santé et de la Recherche Médicale (INSERM) UMR U919, Caen, FRANCE4, Institut National de la 
Santé et de la Recherche Médicale (INSERM), UMR1078, Brest, FRANCE5, Département de Neu-
rologie, CHRU Brest, Faculté de Médecine et des Sciences de la Santé de Brest, Brest, FRANCE6

Background During brain ischemia, inappropriate activation of cell cycle-related molecules is one 
of the mechanisms involved in neural cell death (Timsit and Menn, 2007). Cell cycle reentry and 
G1 phase may play key role in this death process. To confirm that cell cycle is indeed an import-
ant neural death pathway, we assessed cell cycle-related RNA transcription through transcriptomic 
analysis. Methods A cerebral ischemia mouse model produced by FeCl3 application to the middle 
cerebral artery occlusion (Karatas et al., 2011) was used in combination with gene expression mi-
croarrays. Total RNA expression was compared between ipsilateral and contralateral brain hemi-
spheres (n=5), at 6 hours post-ischemia. The identification of regulated genes (Fold-Change≥1.5 
and p-Value≤0.05), KEGG pathways maps (p-Value≤0.05), hierarchical clustering and correlated 
genes studies (absolute correlation coefficient (ACC)≥0.8) were analyzed by GenoSplice Technolo-
gy Company. Similarly, cell cycle PCR Arrays were performed at 3, 6 and 14 hours post-ischemia. 
Results 345 genes were dysregulated in ipsilateral hemisphere (267 up and 78 down). 14 KEGG 
pathways were regulated after ischemia. Among them one was the cell cycle-related p53 signaling 
pathway. Furthermore, one of the 5 identified clusters contained 10 genes involved in cell cycle reg-
ulation. Interestingly, these 10 genes were also strongly correlated to each other (ACC≥0.95). The 
upregulation of some of these genes was confirmed by PCR analysis. Conclusion Ten genes were 
identified: some of them played a role in G1 phase progression such as Cdkn1a, others played a role 
in cell cycle regulation. This last group regulated the localization and expression of reentry or G1 
phase genes, such as Cyclin D1 and Cdk4. Our data therefore show that cell cycle-related genes are 
globally regulated after ischemia. Study of these genes may allow the characterization of new po-
tential therapeutic targets for prevention of ischemic related neural death. 
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Intracerebral hematomas disappear on T2*-weighted images during normobaric oxygen ther-
apy 
T. Gaberel1, C. Gakuba2, H. Hebert3,  A. Montagne4, V. Agin5,  M. Rubio6, E. Emery7,  D. Vivien8, 
M. Gauberti9

 
Inserm, UMR-S U919, Serine Proteases and Pathophysiology of the neurovascular Unit, GIP 
Cyceron, University Caen Lower-Normandy, Bd Henri Becquerel,, Caen, FRANCE

Background and Purpose: The aim of the present study was to investigate the effects of normobaric 
oxygen therapy (NBO) on T2*-weighted images of intracranial hemorrhages (ICH). 
Methods: Two common models of ICH were performed in mice and longitudinal T2*-weighted 
images of the hematomas were acquired under normoxia or NBO. The effects of NBO were also 
investigated on perfusion-weighted imaging (PWI), susceptibility-weighted imaging (SWI) and mo-
lecular imaging of vascular cell adhesion molecule-1 (VCAM-1) after ICH. Lastly, we performed 
neurological testing including neuroscore, actimetry and gait analysis (Catwalk) to study the influ-
ence of NBO on neurological outcome of mice presenting ICH. 
Results: Our results demonstrated that NBO, even during a short period of time, dramatically reduc-
es the sensitivity of T2*-weighted imaging to detect ICH. Moreover, we provide evidence that the 
disappearance of ICH on T2*-weighted imaging could be used to improve accuracy of perfusion 
weighted imaging (PWI) and to allow molecular imaging following ICH. Importantly, a 30 minutes 
NBO preparation 24 hours after ICH onset does not influence neurological outcome. 
Conclusions: We provide an experimental demonstration that NBO significantly affects T2*-weight-
ed imaging in ICH. Although this phenomenon could lead to inaccurate assessment of ICH volume, 
it could also be safely used to allow PWI and molecular imaging.
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Progressive memory disturbances in a mouse model of recurrent photothrombotic stroke 
A. Schmidt1, J.-K. Strecker2,W.-R. Schäbitz3,  K. Diederich4, J. Minnerup5 
 
Department of Neurology, University of Münster, Münster, GERMANY1, Department of Neu-
rology, University of Münster, Münster, GERMANY2, Department of Neurology, Bethel-EvKB, 
Bielefeld, GERMANY3, Department of Neurology, University of Münster, Münster, GERMANY4, 
Department of Neurology, University of Münster, Münster, GERMANY5

Background: Despite a high incidence of muti-infarct dementia, there is no specific treatment for 
this condition. The preclinical evaluation of candidate drugs is limited, because an appropriate an-
imal model is lacking. We therefore aimed to evaluate whether a mouse model of recurrent photo-
thrombotic stroke is suitable for the preclinical investigation of multi-infarct dementia.  
Methods: Twenty-six adult C57BL/6 mice were subjected to photothrombotic stroke in the parietal 
cortex. At an interval of ten days, a second photothrombotic stroke was induced in the contralateral 
parietal cortex. Twenty-six sham-operated animals served as controls. The object recognition test 
and the Morris Water Maze test were performed over 6 weeks to assess the impact of recurrent pho-
tothrombotic stroke on the formation of recognition memories and on the acquisition and retrieval 
of spatial memories. Immunohistochemical analyses to characterize pathophysiological mechanisms 
are ongoing. 
Results: After the first stroke, the object recognition test showed an impaired recognition memory 
in lesioned animals (p<0.05). In the Morris Water Maze test, the latency to reach the platform was 
increased in lesioned animals (p<0.05). Following recurrent stroke, deficits in the object recognition 
test were more pronounced (p<0.05), and the probe trials of the Morris Water Maze test demonstrat-
ed increasing deficits in the retrieval of previously acquired spatial memories. The animals’ swim-
ming speed did not differ between both experimental groups. 
Conclusion: Our results show an increasing impairment in the formation of recognition memories 
and in the retrieval of spatial memories following recurrent photothrombotic stroke. The presented 
model resembles human multi-infarct dementia and is suitable for the preclinical investigation of 
candidate drugs to treat this condition.

R0813  Experimental studies 

Effects of G-CSF and dizocilpine on acute phase changes induced by partial global cerebral 
ischemia in mice 
B. Kumar1, H.K. Reddy2, A. Prakash3,  B. Medhi4

 
Department of Pharmacology, Postgraduate Institute of Medical Education and Research, 
Chandigarh, INDIA1, Postgraduate Institute of Medical Education and Research, Chandigarh, IN-
DIA2, Postgraduate Institute of Medical Education and Research, Chandigarh, INDIA3, Postgradu-
ate Institute of Medical Education and Research

Background: Partial global cerebral ischemia is a syndrome characterized by rapid onset of neu-
rological injury due to interruption of blood flow to the brain. Activation of NMDA glutamate re-
ceptors triggers a number of potential cytotoxic cascades including activation of protein kinase C, 
generation of free radicals, oxidative stress and proinflammatory cytokines. The study was aimed to 
investigate the effects of in vivo administration of dizocilpine and G-CSF in combination on isch-
emia and reperfusion induced cerebral injury along with their roles in ischemia induced behavioural 
defects and biochemical and other immunological changes in model of partial global cerebral isch-
emia in mice.  
Methods: The animals were subjected to bilateral common carotid arteries occlusion followed by 
reperfusion. Animals were divided into five groups. G-CSF and dizocilpine were administered alone 
as well as in combination to the animals up to 72 hours after reperfusion.  
Results: At the end of 72 hours, we found that GCSF as well as dizocilpine treatment (MK-801) 
significantly reversed the memory impairment and impaired motor coordination as compared to 
ischemic mice. The combination of G-SCF and dizocilpine treatment significantly reduced the lip-
id peroxidation (9.06 +/- 1.0 n moles to 3.34 +/- 0.46 n moles) and neuroinflammatory cytokines 
(TNF-alpha: 198.64 +/- 17.14 pg/ml to 79.35 +/- 2.85pg/ml) in mice as compared to ischemic 
group.  
Conclusion: G-CSF alone as well as in combination with NMDA antagonist (dizocilpine) signifi-
cantly reversed the detrimental changes induced by partial global cerebral ischemic in mice. 
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Nicergoline, an ameliorator of cerebral circulation and metabolism, decreases the function of 
norepinephine transporter, which is known as cellular target of antidepressants. 
H. Itoh1, Y. Toyohira2, Y. Matsushima3,  S. Ueno4, S. Saeki5,  N. Yanagihara6, K. Hachisuka7 
 
University of Occupational and Environmental Health(UOEH), Department of Rehabilitation 
Medicine, School of Medicine, Fukuoka, JAPAN1, University of Occupational and Environmental 
Health(UOEH), Department of Pharmacology, School of Medicine, Fukuoka, JAPAN2, University 
of Occupational and Environmental Health(UOEH), Department of Rehabilitation Medicine, School 
of Medicine, Fukuoka, JAPAN3, University of Occupational and Environmental Health(UOEH), 
Department of Occupational Toxicology, Institute of Industrial Ecological Sciences, Fukuoka, JA-
PAN4, University of Occupational and Environmental Health(UOEH), Department of Rehabilitation 
Medicine, School of Medicine, Fukuoka, JAPAN5, University of Occupational and Environmental 
Health(UOEH), Department of Pharmacology, School of Medicine, Fukuoka, JAPAN6, University 
of Occupational and Environmental Health(UOEH), Department of Rehabilitation Medicine, School 
of Medicine, Fukuoka, JAPAN7

Background: Nicergoline is an ergoline derivative used to treat various symptoms, such as cognitive 
dificits and dizziness related to cerebrovascular disease. Depression is considered to be a common 
and important neuropsychiatric post-stroke complication. There have been some studies that may 
support a trial of nicergoline for post-stroke depression, but the exact mechanism of the action is un-
known. The aim of this study was to examine the effects of nicergoline on the norepinephrine trans-
porter which is known as intracellular target of anidepressants.  
Methods: SK-N-SH cells were incubated with [3H]norepinephrine in the presence or absence of 
nicergoline to assess the norepinephrine uptake. To investigate in vivo effects of nicergoline, the 
forced swimming test was performed to predict the efficiency of antidepressant treatments. Male 
ICR/JCL mice were intraperitoneally administerd nicergoline (2 mg/Kg) 30 min prior to adminis-
tration of imipramine (20 mg/Kg). Mice were then individually forced to swim for 6 min in an open 
cylindrical container 30 min after imipramine treatment.   
Results: Nicergoline decreased the [3H]norepinephrine uptake by SK-N-SH cells in a concentra-
tion-dependent manner. Eadie-Hofstee analysis showed that nicergoline induced a decrease in the 
maximal velocity (Vmax) of [3H]norepinephrine uptake with little change in the apparent Michaelis 
constant (Km), indicating noncompetitive inhibition. In the forced swimming test, combined treat-
ment with of nicergoline and imipramine reduced immobility time compared to the treatment with 
imipramine alone.  
Conclusions: These results indicate that nicergoline inhibit norepinephrine function with noncom-
petitive manner at clinically relevant concentration, suggesting that it could be useful for the treat-
ment of post-stroke depression.

R0815  Experimental studies 

Short duration mild hypothermia prevents delayed intracranial pressure rise following exper-
imental ischaemic stroke 
L.A. Murtha1, D.D. McLeod2, D.J. Beard3,  D.G. Pepperall4, N.J. Spratt5

 
University of Newcastle, Newcastle, AUSTRALIA1, University of Newcastle, Newcastle, AUS-
TRALIA2, University of Newcastle, Newcastle, AUSTRALIA3, University of Newcastle, Newcas-
tle, AUSTRALIA4, University of Newcastle, Newcastle, AUSTRALIA5

Background: Therapeutic hypothermia is the only neuroprotective therapy with proven efficacy in 
human brain ischemia (post-cardiac arrest) and overwhelming evidence for efficacy in animal mod-
els of stroke. In humans and animals, increased intracranial pressure (ICP) may impair neurological 
outcome following ischaemic stroke and hypothermia has been shown to lower this pressure. Cur-
rently, hypothermia is administered to humans over a period of 24-36 hours to temperatures below 
33 °C, and patients often develop systemic complications including a rebound in ICP during re-
warming. Experiments demonstrating the preventive effect of a short duration of mild hypothermia 
on subsequent ICP are described. 
Methods: Middle cerebral artery occlusion (MCAo, 3h) was performed on male Wistar rats. Ani-
mals were randomised to 2.5 hours of mild hypothermia (35 °C, n = 6) or normothermia (37 °C, n 
= 3 + n = 10 historical controls) commencing 1 hour post-stroke. ICP was monitored throughout 
stroke/intervention and at 24 hours post-stroke. Infarct volume was assessed at 24 hours. 
Results: Pre-stroke ICP was 7.3 ± 2.8 mmHg. ICP increased to 33.2 ± 8.6 mmHg 24h post-stroke 
in normothermic animals, p < 0.001. ICP did not rise in hypothermic animals (13 ± 7.1 mmHg, p < 
0.0001 vs. normothermia). Infarct volume was significantly smaller in the hypothermic group (11 ± 
11 mm3 vs. 35.1 ± 24.1 mm3, p < 0.05).  
Conclusion: A short duration of mild hypothermia administered soon after stroke completely pre-
vented the dramatic ICP elevation seen in normothermic rats at 24 hours and also reduced infarct 
volume. The magnitude of this effect has potential implications for use of therapeutic hypothermia 
post-stroke and suggests that early, short duration, mild hypothermia should be further investigated 
as a potential therapy for stroke induced intracranial hypertension. 
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Effects of G-CSF on functional and structural recovery after cortical stroke in spontaneously 
hypertensive rats. 
K. Diederich1, A. Schmidt2, C Beuker3, J.-K. Strecker4,D.-C. Wagner5, J. Boltze6, W.-R. Schäbitz7, 
J. Minnerup8

 
Department of Neurology, University of Münster, Muenster, GERMANY1, Department of 
Neurology, University of Münster, Muenster, GERMANY2, Department of Neurology, Universi-
ty of Münster, Muenster, GERMANY3, Department of Neurology, University of Münster, Muen-
ster, GERMANY4, Fraunhofer Institute for Cell Therapy and Immunology, Leipzig, GERMANY5, 
Fraunhofer Institute for Cell Therapy and Immunology, Leipzig, GERMANY6, Department of Neu-
rology, EVK Bielefeld, Bielefeld, GERMANY7, Department of Neurology, University of Münster, 
Muenster, GERMANY8 

Introduction: Granulocyte-colony stimulating factor (G-CSF) has been shown to exert neuroregen-
erative actions following experimental stroke in healthy young as well as in aged animals. These ef-
fects were associated with increased angiogenesis and neurogenesis. In the present study, we inves-
tigated the effectiveness of G-CSF treatment on long-term structural and functional recovery after 
photothrombotic stroke in spontaneously hypertensive rats.  
Methods: Thirty spontaneously hypertensive adult male rats were subjected to photothrombotic 
stroke and treated either with daily injections of G-CSF (12.5 million IE) or vehicle for 5 consec-
utive days starting 24 hours after ischemia induction. Sensorimotor tests were performed prior to 
ischemia (baseline) and on days 1, 7, 14, 21, and 28 after stroke. Then brains were removed and an-
alyzed for infarct size and quantification of neurogenesis and angiogenesis.

Results: Animals treated with G-CSF showed a significantly improved functional outcome follow-
ing ischemia, which could not be attributed to differences in infarct volumes. In addition, no treat-
ment effects were detectable on post-stroke neurogenesis and angiogenesis in spontaneously hyper-
tensive rats  
Conclusion: Our results demonstrate that G-CSF improves long-term functional recovery in sponta-
neously hypertensive rats following cortical ischemia. In healthy young as well as in aged animals, 
G-CSF-induced improvement of post-stroke recovery was associated with increased neurogenesis 
and angiogenesis. The G-CSF-induced improvement of post-stroke functional recovery observed in 
spontaneously hypertensive rats seems to be mediated by a neurogenesis and angiogenesis-indepen-
dent mechanism.

R0817  Experimental studies 

COMPARATIVE ANTIPLATELET AGGREGATION EFFECT OF 

TWO CLOPIDOGREL PRODUCTS UNDER STEADY STATE CONDITION IN HEALTHY 
VOLUNTEERS  
S. Tiamkao1, N. Nakkam2, S. Kanjanawart3, W. Tassaneeyakul4

 
faculty of medicine, khon kaen university, khon kaen, THAILAND1, department of medicine, 
faculty of medicine, khon kaen university, khon kaen, THAILAND2, department of pharmmacy, 
faculty of medicine, khon kaen university, khon kaen, THAILAND3, department of pharmmacy, 
faculty of medicine, khon kaen university, khon kaen, THAILAND4

Background: Clopidogrel is widely used in patients who have experienced thrombotic events. Many 
of generic clopidogrel products are now available in the market. Since different isoforms of clopido-
grel have been used for manufacturing of the reference and generic products, the antiplatele aggre-
gation effect of generic products have been raised. 
Objective: The aim of this study was to compare the antiplatelet aggregation effect of the generic 
and the reference clopidogrel product at steady state condition when given as a multiple dose. 
Methods: A randomized two-way crossover, two treatment, two period, two sequence study was 
conducted in Thai healthy volunteers. The volunteers were randomly assigned to receive the gener-
ic clopidogrel product or the reference clopidogrel as a 75 mg once daily for 7 days with a 2-week 
washout period. Blood samples were collected at pre-dose, 2, 3, 4, 8, and 24 hr after the last dose 
administered. The antiplatelet aggregation effect was determined using the VerifyNow® P2Y12 
assay (Accumetrics, San Diego, California USA). The maximal antiplatelet effect (Emax) and the 
areas under the time-antiplatelet effect curve (AUEC0-24hr) were used to evaluate antiplatelet ag-
gregation effect of these products.  
Results: Twenty-one subjects were enrolled in this study. The mean + SD values for Emax and 
AUEC0-24hr of the generic clopidogrel product were 53.95 +21.88 % inhibition, 1113.12 +558.45 
%inhibition•hr. These were similar to those values observed with the reference clopidogrel product 
(57.81 + 25.32 %inhibition, 1136.76 + 625.68 %inhibition•hr). The mean Tmax values of these two 
products were not statistically significant different.  The 90% CIs for the ratios of the log-trans-
formed for Emax and AUEC0-24hr values were within the 80% to 125%. In addition, the percentag-
es of fluctuation of antiplatelet aggregation effect of these two products were not statistically signifi-
cant different (56.28 + 63.12 % vs 62.27 +96.25%). 
Conclusion: The results from this study revealed that there was no significant difference in the anti-
platelet aggregation effect between the studied generic and the reference clopidogrel products. 
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Amelioration of ischemic mitochondrial injury and Bax-dependent outer membrane permea-
bilization by mitochondrial division inhibitor Mdivi-1 
M. Cui1

 
Neurology department Huashan hospital Fudan University, Shanghai, CHINA1

Background : Cancer-related stroke is reportedly associated with hypercoagulation. The aim of this 
study was to determine which anticoagulant is superior, enoxaparin or warfarin, for secondary pre-
vention of cancer-related stroke using changes in D-dimer levels as a biomarker for recurrent throm-
boembolic events. Methods: We conducted a retrospective study including patients with cancer-re-
lated stroke who were treated with either twice-daily subcutaneous enoxaparin or oral warfarin. 
Blood samples for measuring the initial and follow-up D-dimer levels were collected at admission 
and a median of 8 days after admission, respectively. We also reviewed medical records to identify 
recurrent strokes and major bleeding events that occurred during the course of treatment. Results: 
Among 79 patients with cancer-related stroke, recurrent strokes were noted in only 1(3.4%) patient 
treated with enoxaparin and in 8(16.0%) patients treated with warfarin during a mean follow-up 
period of 4.9 months (p=0.249). The number of major bleeding events was similar between the two 
groups (6.9% for enoxaparin vs. 10.0% for warfarin; p=0.960). Although the initial D-dimer levels 
did not differ between the two groups, the follow-up levels were dramatically decreased in patients 
treated with enoxaparin, while they did not change with use of warfarin (3.88µg/mL vs. 17.42µg/
mL, p=0.026). On multiple logistic regression analysis, use of warfarin (OR 12.95; p=0.001) and 
the presence of systemic metastasis (OR 18.73; p=0.017) were independently associated with el-
evated D-dimer levels (≥10 µg/mL) after treatment. Conclusion: In patients with cancer-related 
stroke, treatment with enoxaparin may be more effective than treatment with warfarin for secondary 
prevention of stroke. 
 
 

R0819  Experimental studies 

Upper extremity motor pattern change affected by cognitive duel tasks in stroke patients 
H. Choi1, J. Lee2

 
Korea National Rehabilitation Center, Seoul, SOUTH KOREA1, Korea National Rehabilitation 
Center, Seoul, SOUTH KOREA2

The role of cognition has increasingly been recognized in motor recovery after stroke. 
The cognitive and motor functions share mental resources as shown by neurological evidence such 
as the discovery of cognitive components of the neural pathways involved in movement.  
The present study explored the attentioanl demands of motor tasks using the cognitive-motor dual 
task paradigm to investigate how the upper extremity motor function would be affected by a concur-
rent cognitive task in stroke survivors. 
24 stroke surviors and 12 healthy age matching normal subjects participated in the study. 
Tracking was used as the upper limb motor task, in which participants performed 1 minute contin-
uous tracking on a board following the target line mathematically created. While performing the 
tracking task, the participants also performed a series of cognitive tasks including the serial 7 sub-
traction task, the controlled oral word association test(COWAT), the auditory clock task, and the 
Judgment of Line Orientation Test(JLOT).  
The 3D motion analysis sytem (VICON) was used to look at the motor pattern changes influenced 
by the cognitive tasks. Also, accuracies of the cognitive tasks were examined to see if there was any 
trade-off between the cognitive and motor tasks. 

People with stroke made more errors in tracking in the dual task conditions with COWAT, Auditory 
clock, JLOT but not with Serial 7substraction. Both mean and peak velocities for the stroke group 
decreased significantly in JLOT compared to when they performed the tracking task. However, 
there were no significant differences in velocity between the single and dual tasks in the normal 
group. No  trade-offs between the cognitive and motor tasks were noticeable.  
It is concluded that cognitive-motor interference patterns depend on the specifics and characteristics 
of both cognitive and motor tasks; Motor and cognitive performance should be considered together 
to identify clinically significant upper extremity function deficits. Also, it may be possible to pro-
vide information about task specific rehabilitation through understanding the motor patterns during 
a dual task condition. 
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A new Point-of-Care Analyzer for Rapid and Precise Determination of Lipid Profile and 
HbA1c. 
B. Joergensen1, A. Sais Zidek2

 
Viborg Regional Hospital, Viborg, DENMARK1, Viborg Regional Hospital, Viborg, DENMARK2

Background. A portable whole-blood analyzer cobas b 101 (Roche Diagnostics) for determination 
of full lipid profile (total cholesterol, HDL-cholesterol and triglyceride, LDL-cholesterol calculated 
by the Friedewald equation up to triglyceride 4.5 mmol/L) as well as glycated haemoglobin HbA1c 
reported in both DCCT (%), IFCC (mmol/mol) and estimated average glucose (eAG, mmol/L) 
units, was recently launched. Turnaround time is 5-6 minutes. We evaluated the analytical perfor-
mance of this new equipment. 
Methods. 79 venous blood samples from as many unselected non-fasting out-patients were drawn 
for routine determination of lipid profile and HbA1c on the instruments Modular E170 (Roche Di-
agnostics) and Tosoh G8 (Tosoh Bioscience), respectively. Parallel EDTA test tube samples were 
drawn for cobas b 101. A single lotno. of test cartridges were used for assaying lipid profile and 
HbA1c, respectively, within two hours of collection. The analyzer’s analytical imprecision (CVa) 
was calculated from the differences in duplicate determinations. Deviation from perfect accuracy 
(bias) was assessed by direct comparison with the routine methods.  
Results.  
Presented in the table. 
Conclusions. cobas b 101 provides rapid, accurate and highly precise measurements of lipid profile 
and HbA1c. Slight biases in some settings were unimportant for clinically reliable use of cobas b 
101 at the point of patient care.  

 

Cholesterol HDL LDL Triglyceride
Mean 5.1 mmol/L 1.3 mmol/L 3.0 mmol/L 1.7 mmol/L
Range 2.3-9.2 mmol/L 0.4-2.6 mmol/L 1.1-6.9 

mmol/L
0.6-5.8 mmol/L

CVa 1.2% 2.4% 2.3% 1.2%
Bias + 5.0% + 0.2% - 5.6% + 5.6%

HbA1c DCCT HbA1c IFCC HbA1c eAG
Mean 6.3% 45.0 mmol/mol 7.9 mmol/L
Range 4.4% - 10.1% 25 - 85 mmol/mol 5.3 - 13.4 mmol/L
CVa 1.3% 1.9% 1.8%
Bias N.A. - 2% within normal 

range (< 44 mmol/
mol). 

- 1% within abnor-
mal range.

N.A.

 

R0821  Experimental studies 

HORMONAL CHANGES IN INTRACEREBRAL HEMORRHAGE 
A.V. Elfimov1, N.N. Spirin2

 
Medical Academy. Department of Neurology and Neurosurgery., Yaroslavl, RUSSIAN FED-
ERATION1, Medical Academy. Department of Neurology and Neurosurgery, Yaroslavl, RUSSIAN 
FEDERATION2

Introduction: The basis of the work is a supposition that the result of treatment intracerebral hem-
orrhage (ICH) depends not only on clinical and anatomical characteristics of ICH, but also on hor-
monal disorders, which always go with acute brain damage. 
Title and Structure: To study the dynamics of hormonal changes of the patients with ICH. Investiga-
tions of 92 patients aged from 31 to 77 years old (56,6±4,0), were carried out in five time intervals 
after  the debut of ICH: at the first 24 hours (period I), at the 1st – 3rd day (period II), 3rd – 7th day 
( period III), 7th – 14th (period IV), 14th – 21st day (period V). The control group consists of 16 
patients. Were measured the concentrations of  thyroid stimulating hormone (TSH), general triiodo-
thyronine (T3), general thyroxin (T4), prolactin (PRL), adrenalin (A), noradrenalin (NA), dopamine 
(DA), histamine (Hist.), 11 – oxycorticosteroids (11-OCS) and serotonin (Ser.). 
Results: In the period I were fixed the maximal values of  PRL and NA and low  values of DA. In 
the period II were measured high concentrations of  11-OCS, A, NA, DA, Ser.,  low concentrations 
of  T3 and T4. In the period III increase A, NA, DA, Hist., TSH, the interaction of DA and PRL is 
disrupted. In the period IV T3 and T4 stay low, but TSH becomes normal. Value of Hist. are max-
imal, Ser and 11 – OCS concentrations increase. In the period V T3, DA and 11-OCS become nor-
mal, Ser, PRL, NA, A persist high, the concentrations of Hist. and 11-OCS are normal, increases T4.  
Conclusions: Results of investigation show, that ICH cause rather long hormonal changes, which 
are typical for each examined period. Period I of ICH characterizes the minimal hormonal changes, 
so it can be considered as the most favorable for surgical treatment. In the period II the function of 
thyroid gland is reduced against the background of hyperactivity of adrenal system, this period is 
reviewed as “the last chance” for operative treatment. In periods III and IV the hormonal changes 
become maximal, and the surgical treatment in these periods is inefficient. 
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Does the presence of CTP mismatch predict better outcomes in thrombolysis-treated patients? 
A. Bivard1, V. Krishnamurthy2, C. Levi3,  P. McElduff4, F. Miteff5,  N. Spratt6, G. Bateman7,  S. 
Donnan8, G. Davis9, M. Parsons10

 
Melbourne Brain Centre, Florey Neuroscience Institute, Melbourne, AUSTRALIA1, John 
Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA2, John Hunter Hospital, Uni-
versity of Newcastle, Newcastle, AUSTRALIA3, John Hunter Hospital, University of Newcastle, 
Newcastle, AUSTRALIA4, John Hunter Hospital, University of Newcastle, Newcastle, AUSTRA-
LIA5, John Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA6, John Hunter 
Hospital, University of Newcastle, Newcastle, AUSTRALIA7, Melbourne Brain Centre, Florey 
Neuroscience Institute, Melbourne, AUSTRALIA8, Melbourne Brain Centre, Florey Neuroscience 
Institute, Melbourne, AUSTRALIA9,John Hunter Hospital, University of Newcastle, Newcastle, 
AUSTRALIA10

Background: There is little data comparing different patient perfusion imaging selection criteria for 
rtPA treatment and their resulting outcomes. Methods: We prospectively studied 378 patients with 
<4.5 hour ischaemic stroke who had CTP prior to rtPA. We examined the odds of patients achiev-
ing day 90 modified Rankin Scale (mRS) of 0-1, 0-2 and 5-6 if they fulfilled specific mismatch 
criteria versus those who did not fulfil the criteria. Firstly, we looked at increasing mismatch (MM) 
ratio alone as the criteria (MM ratio >1, > 1 .5, and >2). Secondly, we applied specific study mis-
match criteria including the EXTEND criteria (acute infarct core <70mL, MM >1.2, absolute MM 
>10mL); and DEFUSE2 criteria (acute infarct core <70mL, MM >1.8, absolute MM >15mL, Tmax 
10s <100mL). Results: Although odds of good outcomes appeared increased in patients with mis-
match, there did not appear to be an increase in treatment benefit with increasing MM ratio. MM 
>1 (OR mRS 0-1 1.682, mRS 0-2 1.776 and mRS 5-6 1.404), MM >1.5 (OR mRS 0-1 1.771, mRS 
0-2 1.86 and mRS 5-6 1.287), and MM>2 (OR mRS 0-1 1.663, mRS 0-2 1.586 and mRS 5-6 0.235, 
p=0.137).  Patients who met the EXTEND criteria (72% of 378) had improved outcomes (mRS 0-1 
OR 3.481, mRS 0-2 was 2.241 and mRS 5-6 0.764, p <0.001) Median/mean mRS of EXTEND el-
igible patients who was 2/2.3, and for those not fitting the criteria 3/3.2. Patients who met the DE-
FUSE criteria (74% of 378) showed better outcomes (mRS 0-1 was 9.11, mRS 0-2 was 3.84 and 
mRS 5-6 0.532, p<0.001). Median/mean mRS of DEFUSE2 eligible patients was 2/2.1, and for 
those not fitting the criteria were 3/3.3.  Discussion: Patients who fulfilled the specific MM selection 
criteria had much better outcomes with IV thrombolysis than those who did not. However the ratio 
of mismatch tissue in isolation did not explain the benefit of MM selection suggesting that other 
factors (e.g. volumes of infarct core and tissue with severely delayed perfusion) are more important. 
 
 

R0902  Acute stroke: new treatment concepts 

Afobazole treatment at delayed time points decreases astrocyte and microglia activation and 
death caused by MCAO in rats 
A.A. Behensky1, C.P. Katnik2, A. Dimas3,  I.E Yasny4, A.M. Shuster5,  S.B. Seredenin6, A.V. Petrov7,  
S. Seifu8, J. Cuevas9

 
University of South Florida, Tampa, USA1, University of South Florida, Tampa, USA2, University 
of South Florida, Tampa, USA3, IBC Generium, Moscow, RUSSIAN FEDERATION4, IBC Gene-
rium, Moscow, RUSSIAN FEDERATION5, State Foundation Institute of Pharmacology, Russian 
Academy of Medical Sciences, Moscow, RUSSIAN FEDERATION6, IBC Generium, Moscow, 
RUSSIAN FEDERATION7, University of South Florida, Tampa, USA8, University of South Flori-
da, Tampa, USA9

Ischemic stroke is a leading cause of long-term disability and death. Currently, there are no thera-
peutic options for treating patients at delayed time points (> 6hr post stroke). Recently, our labo-
ratory has shown that activation of sigma receptors, using the pan-selective agonist afobazole, de-
creased stroke injury following middle cerebral artery occlusion (MCAO) in rats. Experiments were 
carried out using this model to identify the mechanism(s) by which sigma receptor activation by 
afobazole lessen brain injury.  Following MCAO, male Sprague-Dawley rats were given intraperi-
toneal injections of afobazole (3 mg/kg) or vehicle starting 24 hours post-stroke (3x day) until the 
rats were sacrificed 96 hours post-stroke. Brains were fixed and six sections at 30 µm were collected 
from each brain (coordinates: Bregma 1.7 to Bregma -3.3) and stained for astrocytes and microglia 
using GFAP and CD11b antibodies, respectively. MCAO produced a significant decrease in the to-
tal number of astrocytes in the vehicle treated animals, and the majority of astrocytes detected were 
in the activated state. In contrast, afobazole treatment preserved the total number of astrocytes and 
significantly reduced the number of reactive astrocytes following MCAO. Similarly, MCAO caused 
a significant upregulation of activated of microglia in the ipsilateral hemisphere, but treatment with 
afobazole preserved microglia in the quiescent, ramified state. Based on the current observations, 
reduction in astrocyte and microglial activation may in part contribute to the decrease in brain injury 
observed following afobazole application in the MCAO model. 
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Characterisation and optimisation of the GP Thrombus Aspiration Device for the treatment of 
acute ischaemic stroke 
C. Roffe1, J. McCrudden2, O. Aderolu3,  F. Lally4, S. Naire5,  Y. Yang6, G. Pearce7 
 
Institute for Science & Technology in Medicine - Keele University, Stoke-On-Trent, UNIT-
ED KINGDOM1, School of Medicine, Postgraduate Education, Keele University, Stoke-On-Trent, 
UNITED KINGDOM2, School of Medicine, Postgraduate Education, Keele University, Stoke-On-
Trent, UNITED KINGDOM3, Institute for Science and Technology in Medicine, Keele University, 
Stoke-On-Trent, UNITED KINGDOM4, Institute for Science and Technology in Medicine, Keele 
University, Stoke-On-Trent, UNITED KINGDOM5, Institute for Science and Technology in Medi-
cine, Keele University, Stoke-On-Trent, UNITED KINGDOM6, Institute for Science and Technolo-
gy in Medicine, Keele University, Stoke-On-Trent, UNITED KINGDOM 7

Background 
Aspiration is commonly used for the extraction of thrombi in large proximal arteries. Suction is 
applied during the process of mechanical thrombectomy via the access catheter, the microcatheter, 
or a suction catheter (e.g. Penumbra). We have previously shown that suction effectiveness can be 
improved by creating vortex flow. The aim of these experiments was to establish the conditions re-
quired for a device to produce a vortex. 
Methods 
An in vitro model of an occluded artery was constructed to test the devices in this series of exper-
iments. Devices with a helix at the distal end (HD), non-helical control devices (CD) of the same 
diameter were placed in a water-filled tube occluded at one end. Suction was applied through the 
device using a pump attached to the distal end. Flow characteristics were observed by the injection 
of dye into the gap between the tip of the device and the occluded end of the tube and recorded on 
video. Suction pressures and the distance between the device tip and the end of the dye tube were 
varied. A vortex was defined as strong if it a narrow diameter a high spiral number.  
Results 
All devices produced vortices when the width of the gap between the tip of the catheter and the oc-
clusion was 2-4 mm and with suction pressures of 40 to 80 kPa. The flow rate and strength of the 
vortex increased proportionally with lumen width. When comparing devices of the same diameter 
HD produced stronger vortices than CD. HD produced a vortex at suction pressures of 40 kPa while 
controls required higher pressures (70 – 85 kPa) and greater flow rates. The length of the helical 
segment and the gradient of the helix did not influence the strength of the vortex noticeably.  
Conclusions 
The main determinant of vortex generation is flow rate. This is dependent on the diameter of the 
catheter and suction pressure. However, given the same conditions, HD showed vortex formation at 
lower pressures and flow rates. This could enhance suction efficiency. 
 
 

R0903  Acute stroke: new treatment concepts 

Effects of surface Cooling On stroke Outcome TriaL (COOL):  
Results of a pilot study  
R.R. van Hooff1, A. De Smedt2, L. Yperzeele3, J. De Keyser4, R. Brouns5

 
Department of Neurology, Universitair Ziekenhuis Brussel, Brussels, BELGIUM1, Department 
of Neurology, Universitair Ziekenhuis Brussel, Brussels, BELGIUM2, Department of Neurology, 
Universitair Ziekenhuis Brussel, Brussels, BELGIUM3, Department of Neurology, Universitair 
Ziekenhuis Brussel, Brussels, BELGIUM4, Department of Neurology, Universitair Ziekenhuis Brus-
sel,BELGIUM5

Background: 
Fever is an independent predictor of poor outcome in acute stroke. Experimental data and clinical 
studies indicate that therapeutic hypothermia has neuroprotective effects. EMCOOLS Brain.Pad® 
mildly lowers brain temperature through noninvasive surface cooling of the neck vessels. Small pi-
lot studies in healthy volunteers demonstrated that a decrease of 0.5-1°C (tympanic measurement) 
by application of EMCOOLS Brain.Pads® in healthy volunteers during 60 to 90 minutes is safe. 
However, effects on cerebrovascular blood flow were not evaluated. 
Methods: 
Surface cooling was induced by application of EMCOOLS Brain.Pads® during 60 minutes. Toler-
ance of cooling was assessed by the Bedside Shivering Assessment Scale (BSAS) every 15 minutes 
and a checklist of potential side-effects. To assess safety, we measured vital parameters (blood pres-
sure, heart rate and blood oxygen saturation) every 5 minutes during at least 90 minutes, starting 5 
minutes before application of the pads. Cerebral blood flow was continuously monitored with tran-
scranial doppler. To assess efficacy, we measured temperature at 4 locations (inguinal, mastoid, tym-
panic and temporal) at the same interval as other parameters.  
Results: 
20 healthy volunteers were included (8 male, 12 female). Mean (± SD) age was 32.3 (± 11.9) years. 
A significant decrease of tympanic and temporal temperature (36.5 vs. 36.1 °C and 37.1 vs. 36.7 °C; 
both p < 0.001) was noted towards the end of cooling. All volunteers showed transient skin erythe-
ma at the site of the pads, but no major side effects. A maximum mean BSAS score of 0.6 was noted 
at 60 minutes. Apart from increased blood pressure 5 minutes after application compared to base-
line (systolic blood pressure, 138 vs. 118 mmHg; diastolic blood pressure, 81 vs.66 mmHg; both p 
<0.0001), no impact on vital parameters or cerebral blood flow was noted.  
Conclusion: 
In healthy volunteers, surface cooling of the neck with EMCOOLS Brain.Pad® is feasible, well tol-
erated and does not influence cerebral blood flow. Confirmation is needed in acute stroke patients. 
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Reacting to INTERACT2 – the Potential Impact on UK District General Hospital Radiology 
and Stroke Services 
J.A. McDicken1, M. Talla2, K. Warburton3,  M. Barber4

 
Monklands Hospital, NHS Lanarkshire, Lanarkshire, UNITED KINGDOM1, Hairmyres 
Hospital, NHS Lanarkshire, Lanarkshire, UNITED KINGDOM2, Wishaw General Hospital, NHS 
Lanarkshire, Lanarkshire, UNITED KINGDOM3, Monklands Hospital, NHS Lanarkshire, Lanark-
shire, UNITED KINGDOM4

BACKGROUND: 
Spontaneous intracerebral haemorrhage (ICH) has traditionally been the least treatable form of 
stroke, carrying a high rate of functional disability and mortality. The INTERACT2 trial raises the 
exciting possibility that active blood pressure lowering improves functional outcome after ICH. Our 
aim was to assess the potential impact of implementing the INTERACT2 protocols on radiological 
and stroke services in three District General Hospitals (DGHs). 
METHODS: 
We conducted a retrospective audit of consecutive stroke admissions to three DGHs in one Health 
Board area over a two month period. Data was obtained from Emergency Department records, 
“PACS” (Picture Archiving and Communication System), “TrakCare” and medical case records. 
RESULTS: 
From a total of 179 stroke admissions, 175 cases had sufficient available data to allow analysis. 
Of these, 55 (31%) had already received a CT scan within two hours of admission. A further 105 
patients (60%) were excluded because of an initial systolic BP <150mmHg, delayed presentation 
to hospital, those in whom symptoms had resolved by the time of admission and those who never 
underwent CT at any point during their admission. This left 15 cases which would require a more 
urgent CT scan if the recommendations from the INTERACT2 study were implemented. Nine of 
these would be outside normal working hours. Of 15 patients with ICH, 7 (4% of total strokes) 
would need aggressive blood pressure monitoring and management. These patients would not re-
ceive this under current UK guidelines. 
CONCLUSION: 
This audit has shown that in these three DGHs an additional 15 urgent CT head scans would be 
required over a two month period if recommendations from the INTERACT2 trial were to be im-
plemented. It was found that 7 (4%) patients would need aggressive blood pressure monitoring and 
management. These figures would allow planning for service change if the INTERACT2 results 
were to be confirmed by other large trials. 
 
 

R0905  Acute stroke: new treatment concepts 

Sample size calculation for phase II non-inferiority stroke imaging trial 
T. Phan1, H. Ma2 
 
Monash University and Monash Health, Clayton, AUSTRALIA1, Monash University and 
Monash Health, Clayton, AUSTRALIA2

Background: There is interest in using phase II proof of concept imaging trials as a way for deter-
mining a signal of drug efficacy to generate confidence to move to the next step of phase III clin-
ical trials. This is due to the idea that phase II superiority trials require small number of patients 
(n<100). By contrast, sample size for performing phase II non-inferiority imaging trials is not well 
known. Such trials may be considered when effective treatments (such as Alteplase) are available 
and the use of placebo control trial become unethical. In such case the data may be valuable for 
planning trials comparing different thrombolytic agents or different dose of the same thrombolyt-
ic agent. The aim of this study is to calculate the sample size require to perform proof of concept 
non-inferiority trial. Method: A Monte Carlo experiment was set up with the constraint that the per-
fusion extent was 120 mL (1000 random number) and the infarct core was ≤ 80% of the perfusion 
deficit. Two groups were created using different look up table for the simulation to set them apart. A 
sensitivity analysis was performed to assess impact of varying perfusion deficit (90-210 mL) and in-
farct core (20-80%) on sample size estimates. This estimates were calculated with the non-inferior-
ity limit that is clinically acceptable kept at 10 ml difference in infarct volume. Results: The differ-
ence in the infarct between groups 1 and 2 was 5.7±30.2 mL (for perfusion deficit 120 mL). If there 
is truly no difference between these groups in infarct volume, then 127 patients in each group are 
required to be 80% certain that the lower limit of a one-sided 95% confidence interval is not -10mL. 
The sample size estimate remained stable despite changing size of infarct core but increased with 
increasing perfusion deficit extent. Conclusion: This study provide trialists with data on feasibility 
as well as impact of setting different perfusion mismatch threshold on proof of concept non-inferior-
ity trials. 
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A novel mechanical thrombectomy device for treating acute ischemic stroke 
L. Trieman1, M. Noach2, S. Yemal3

 
Intratech Medical Ltd., ramat gan, ISRAEL1, Intratech Medical Ltd., ramat gan, ISRAEL2, In-
tratech Medical Ltd., ramat gan, ISRAEL3

Background 
AIS is a leading cause of morbidity and mortality worldwide. Early medical intervention for reca-
nalization (restore of blood flow) can reduce the risk for irreversible complications. Currently avail-
able thrombectomy devices experience some difficulties in removing thrombi and may cause distal 
embolization. The NAVIMAX Spiral Balloon Catheter is a Neurothrombectomy device, intended to 
retrieve thrombotic material from the neourovasculature.  
Methods 
The NAVIMAX Balloon designed to assumes a spiral conformation upon inflation. The spiral bal-
loon captures the clot by winding its way around it, enabling clot retrieval. NAVIMAX efficacy, 
safety, and usability were evaluated in a pre-clinical study. An Acute and chronic trials including 
20/11 vessels respectively,took place at the Toshiba Stroke Research Center, Buffalo, NY. The ani-
mal arteries selected for the study, with the pre-prepared clot, mimic the clinical conditions of use, 
thus simulating the expected clinical practice of the NAVIMAX.  Vessel recanalization was assessed 
as the primary endpoint. Vessel dissection, perforation and vasospasm, were assessed as safety eval-
uation.  
Results

NAVIMAX was easily navigated to target vessels, including tortuous branches. Successful recanal-
ization rate was 100%. No complications associated with thrombectomy procedure were detected. 
The catheter did not induce any significant histologic alteration after 30 days. 
Conclusions 
The NAVIMAX demonstrated straightforward standard catheter insertion, easy navigation ability 
through torturous vessels and good balloon visibility via angiography. The device demonstrated ex-
cellent ability to re-open the occluded vessels by retracting the clots while performing aspiration. 
Moreover, no vessel dissection or perforation and no thromboembolic events were detected through-
out the study. In the light of the above results the NAVIMAX may be consider as a safe and efficient 
treatment for ischemic stroke patients.

R0907  Acute stroke: new treatment concepts 

Study of  Low-Dose Tissue Plasminogen Activator  in Acute Ischemic Stroke in a tertiary Care 
Center in South India 
A SIVAN1, T.P HAQ2, N RAVI3

 
EMS HOSPITAL AND RESEARCH CENTER, PERITHALMANNA, INDIA1, EMS HOS-
PITAL AND RESEARCH CENTER, PERITHALMANNA, INDIA2, EMS HOSPITAL AND RE-
SEARCH CENTER, PERITHALAMANNA, INDIA3 

Background: Low dose recombinant tissue plasminogen (tpa) activator for Intravenous thrombolysis 
has been shown to be beneficial up to 4•5-hours of acute ischemic stroke. The study aims to analyse 
clinical experience of low dose intravenous thrombolysis (0.7mg/kg) with tpa in the 0 to 4•5-hours 
window period in acute ischemic stroke. Observational study of 25 patients with acute ischemic 
stroke thombolysed between 0 and 4•5-hours after onset from January 2013 to December 2013 at a 
tertiary-care center in South India. Materials and methods: The dose of recombinant tissue plasmin-
ogen activator used was 40 mg in all patients. Inclusion and exclusion criteria were similar to Euro-
pean Co-operative Acute Stroke Study-3 criteria .Good outcome was defined as a three-month mod-
ified Rankin Score of 2 or less. Results: Twenty five patients (median age 60 years, range (35 to 79), 
and median National Institute of Health Stroke Scale Score(NIHSS) 12,( range 5–24) were throm-
bolysed in the 0 to 4•5-hours window after stroke onset during the study period. In the first 24 h, 11 
patients (44%) improved in National Institute of Health Stroke Scale Score by 4.At the three-month 
follow up, 12 patients (48%) were functionally independent (modified Rankin Score ≤2). None had 
symptomatic intracerebral hemorrhage. There was no significant difference in outcome between the 
various ischemic stroke sub-types. Conclusion: Our initial experience confirms that low dose throm-
bolysis for acute ischemic stroke even in the extended window is safe and beneficial 
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Should “preventive” i.v.-thrombolysis followed by mechanical recanalisation be performed 
in patients with mild neurologic deficit (NIHSS<5) and Carotid-T oder proximal MCA occlu-
sion? 
A. Ragoschke-Schumm1, S. Walter2, S. Behnke3,  K.C. Fassbender4

 
University Clinic of the Saarland, Department of Neurology, Homburg, GERMANY1, Univer-
sity Clinic of the Saarland, Department of Neurology, Homburg, GERMANY2, University Clinic of 
the Saarland, Department of Neurology, Homburg, GERMANY3, University Clinic of the Saarland, 
Department of Neurology, Homburg, GERMANY4

Background: Many neurologists are reluctant to treat patients with acute ischemic stroke and low 
initial NIHSS or with rapid early improvement with i.v.-tPA because minor or rapidly improving 
stroke symptoms constituted an exclusion criterion in the large thrombolysis trials. On the other 
hand patients with a low NIHSS score who are denied i.v.-tPA treatment tend to have poorer clinical 
outcomes. Other studies show that occlusion of proximal cerebral vessels are unlikely to be recan-
alized by means of i.v.-tPA, thus a mechanical recanalization may be a therapeutic option. Centers 
with multi-modal Stroke-imaging find an increasing number of patients with low initial NIHSS or 
rapid improvement with occlusion of proximal vessels. As the natural course of these patients is het-
erogeneous treatment decisions are difficult to make. 
Methods: We report three cases with low initial NIHSS or early rapid improvement and proximal 
occlusion of a corresponding vessel. I.v.-tPA , immediately or after secondary deterioration did not 
result in vessel recanalization in two of these cases so that mechanical recanalization was success-
fully performed. While one of these patients recovered completely, the other patient suffered from 
a large Infarct in the MCA territory with severe hemiparesis. A third patient with this constellation 
and fluctuating symptoms was treated with iv-tPA followed by mechanical recanalization. After 
treatment there was no new neurologic deficit besides the already present facial paresis. No further 
fluctuations occurred.  
Conclusion: There seems to be a rationale for i.v.-tPA followed by mechanical recanalization in pa-
tients with low NIHSS or with rapid early rapid improvement and proximal vessel occlusions. But 
given the risks of endovascular treatment and lacking proof of benefit from this treatment in pro-
spective randomized studies, a decision to perform mechanical recanalization in “mild stroke” pa-
tients is to be made on an individual basis.

R0909  Acute stroke: new treatment concepts 

Recurrent brainstem infarction by spontaneous intracranial hypotension 
B. Matosevic1, P. Lackner2, M. Prieschl3,  G. Luef4, M. Knoflach5,  J. Willeit6 
 
Neurological Department, University Hospital of Innsbruck, Innsbruck, AUSTRIA1, Neuro-
logical Department, University Hospital of Innsbruck, Innsbruck, AUSTRIA2, Neurological Depart-
ment, University Hospital of Innsbruck, Innsbruck, AUSTRIA3, Neurological Department, Univer-
sity Hospital of Innsbruck, Innsbruck, AUSTRIA4, Neurological Department, University Hospital 
of Innsbruck, Innsbruck, AUSTRIA5, Neurological Department, University Hospital of Innsbruck, 
Innsbruck, AUSTRIA6

Introduction: Spontaneous intracranial hypotension (SIH) due to spinal cerebrospinal fluid (CSF) 
leakage in absence of predisposing factors (lumbar puncture, skull or vertebral spine trauma, disc 
operation) is rare. Disease’s clinical course usually is benign and most of patients complain of or-
thostatic headache. But in severe cases, hypotension induced down drift of the brain and growing 
subdural hygroma/hematoma can result in ischemic strokes. 
Case: After two months of diffuse headache and several family doctor visits a 54 year old otherwise 
healthy man was sent to our department. Neurological examination was normal as well as a CT scan 
taken one week ago. Nevertheless the history taking in his native language was suspicious for ortho-
static headache and we performed further cranial and spinal imaging. Cerebral- and spinal MR and 
spinal CT angiography confirmed the diagnosis of spontaneous intracranial hypotension showing 
bilateral subdural hematoma and spinal CSF leakage. First being stable patient suffered a pontine 
and two days later a midbrain stroke. Because MR revealed prominent brainstem down drift and 
growing subdural hematoma CSF leak occlusion by blood patch and neurosurgical evacuation of the 
hematoma were performed. One day later patient worsened again and suffered a complete left sided 
central hearing loss when subdural rebleeding was diagnosed by MR scan. Four weeks later the pa-
tient has recovered except to a mild INO when spinal MR showed complete CSF leak occlusion. 
Conclusion: Often difficult to diagnose SIH is a rare and often benign disease. But dislocation of 
cerebral arteries by brain down drift can result in stroke. Therefore, exact CSF leak localization and 
sequential timing of interventions is necessary to save patients live. Clinical and diagnostic key is-
sues and different treatment options will be discussed to increase awareness of this potentially dis-
abling disease. 
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Safety And Efficacy of Heparin and Nadroparine in the Acute Phase of Ischemic Stroke. A 
Prospective, Randomised, Double Blind Clinical Study. 
V. Nosal1, J. Dluha2, S. Sivak3,  N. Jankovicova4, J. Michalik5,  E. Kurca6 
 
Neurology Clinic, Jeesenius Faculty of Medicine in Martin, Commenius University in Bratisla-
va, Martin, SLOVAKIA1, Neurology Clinic, Jeesenius Faculty of Medicine in Martin, Commenius 
University in Bratislava, Martin, SLOVAKIA2, Neurology Clinic, Jeesenius Faculty of Medicine 
in Martin, Commenius University in Bratislava, Martin, SLOVAKIA3, Neurology Clinic, Jeesenius 
Faculty of Medicine in Martin, Commenius University in Bratislava, Martin, SLOVAKIA4, Neurol-
ogy Clinic, Jeesenius Faculty of Medicine in Martin, Commenius University in Bratislava, Martin, 
SLOVAKIA5, Neurology Clinic, Jeesenius Faculty of Medicine in Martin, Commenius University 
in Bratislava, Martin, SLOVAKIA6

Background: According to the IST results, a treatment with the heparin and its derivates is not rec-
ommended in the acute stroke, except prophylaxis of the pulmonary embolism.  A critical retro-
spective review of this study design can show critical mistakes in IST methodology. From this point 
of view, new, better-designed clinical study is needed. We are presenting prospective, randomised, 
double blind, placebo controlled clinical study for evaluation of the safety and efficacy of heparin 
and nadroparine in the acute phase of ischemic stroke. 
Methods: We present study design, methods, inclusion/exclusion criteria, and therapeutic scheme.  
Results:  Study initiation was in May 2013 and planned study termination will be in the year 2015. 
Ethical committee agreed clinical study and it is registered at www.clinicaltrials.gov 
Conclusion: We will present study design and initial safety results.

Vascular surgery and neurosurgery R1001-R1016,  
Terminal R10 
Chair: A. Halliday, UK
R1001  Vascular surgery and neurosurgery 

The risk of cerebral ischaemia in carotid artery stenting is associated with vascular anatomy – 
results from the ICSS-MRI substudy 
M. Müller1, A. von Hessling2, D. Doig3,  P.J. Nederkoorn4, S. Macdonald5,  P.A. Lyrer6, L.J. Kap-
pelle7,  A. van der Lugt8, W.P. Mali9, H.B. van der Worp10, T. Richards11, M.M. Brown12, S.T. En-
gelter13, F.J. Ahlhelm14, L.H. Bonati15 
ICSS-MRI Substudy Investigators

 
University of Basel, Basel, SWITZERLAND1, University Hospital Basel, Basel, SWITZER-
LAND2, UCL Institute of Neurology, London, UNITED KINGDOM3, Academic Medical Center, 
Amsterdam, THE NETHERLANDS4, Freeman Hospital, Newcastle, UNITED KINGDOM5, Uni-
versity Hospital Basel, Basel, THE NETHERLANDS6, University Medical Center, Utrecht, THE 
NETHERLANDS7, Erasmus MC, Rotterdam, THE NETHERLANDS8, University Medical Center, 
Utrecht, THE NETHERLANDS9,University Medical Center, Utrecht, THE NETHERLANDS10, 
University College London Hospital, London, UNITED KINGDOM11, UCL Institute of Neurology, 
London, UNITED KINGDOM12, University Hospital Basel, Basel, SWITZERLAND13, University 
Hospital Basel, Basel, SWITZERLAND14, University Hospital Basel, Basel, SWITZERLAND15 

BACKGROUND: The anatomy of the aortic arch and supra-aortic vessels may affect the risk of 
peri-procedural stroke during carotid artery stenting (CAS). However, evidence from randomised 
trials that anatomy should inform the choice between carotid endarterectomy (CEA) or CAS has 
been sparse. We investigated the association between vascular anatomy on non-invasive baseline 
angiography and the risk of cerebral ischaemia in the ICSS-MRI substudy. 
METHODS: Baseline contrast MR (n=126) or CT angiography (n=58) were assessed in 184 pa-
tients with symptomatic internal carotid artery (ICA) stenosis randomly assigned to CAS (n=97) or 
CEA (n=87). We investigated the association between aortic arch type, angles of supra-aortic ves-
sels, degree and length of stenosis, and carotid plaque ulceration, with the presence of at least one 
new hyperintense DWI lesion after treatment. 
RESULTS: 49 patients in the CAS group (51%) and 14 patients in the CEA group (16%) had new 
DWI lesions after treatment (odds ratio [OR] 6.0, 95%CI 2.9-12.4, p<0.001). In the CAS group, 
aortic arch type 2 or 3 as opposed to type 1 ([OR 2.8, 95% CI 1.1-3.4, p=0.027), and the degree of 
the largest angle in the ICA separated at the population median (>60 vs. </=60 degrees; OR 4.1, 
95% CI 1.7-10.1, p=0.002), were both associated with presence of DWI lesions, also after correc-
tion for age. No anatomical predictors for DWI lesions were identified in the CEA group. The OR 
for DWI lesions in CAS versus CEA was higher if the largest ICA angle was >60 degrees (OR 11.8, 
95% CI 4.1-34.1) than if it was </= 60 degrees (OR 3.4, 95% CI 1.2-9.8, interaction p=0.035). 
CONCLUSION: Difficult anatomy of the aortic arch and ICA tortuosity increase the risk of cerebral 
ischaemia during CAS, but not during CEA. The results support clinical consensus that vascular 
anatomy should be taken into account when selecting patients for stenting and warrant validation in 
larger trial populations with regard to peri-procedural stroke risk.
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Delayed Decompression Hemicraniectomy in Massive Hemispheric Infarction Reduces Mor-
tality but Does Not Improve Functional Outcome 
A. Batra1, N. Dinesh2, L.L. Yeo3, H.L. Teoh4, T.T. Yeo5,  N. Chou6, S. Lwin7,  B.P.L. Chan8, V.K. 
Sharma9

 
Max Specialty Hospital, New Delhi, INDIA1, National University Hospital, Singapore, SINGA-
PORE2, National University Hospital, Singapore, SINGAPORE3, National University Hospital, Sin-
gapore, SINGAPORE4, National University Hospital, Singapore, SINGAPORE5, National Univer-
sity Hospital, Singapore, SINGAPORE6, National University Hospital, Singapore, SINGAPORE7, 
National University Hospital, Singapore, SINGAPORE8, National University of Singapore, Singa-
pore, SINGAPORE9

 

Background: Massive hemispheric infarction with extensive cerebral edema is associated with grave 
prognosis. Decompressive hemicraniectomy (DH) improves outcomes if performed within 48-hours 
of stroke-onset. In Asia, DH is often performed late, after significant clinic-radiological deteriora-
tion occurs. We report our experience with DH when performed after clinical deterioration, radiolo-
golic herniation or pupil dilatation. 
Methods: We identified acute anterior circulation ischemic stroke patients who underwent ‘delayed’ 
DH at our tertiary institution during 2006-2012. We defined ‘delayed’ surgical intervention as the 
DH performed after rapid neurological deterioration (drop of 2 or more points on the Glasgow 
Coma Scale), evidence of cerebral herniation on clinical and/or neuroimaging criteria. Poor func-
tional outcomes were assessed by modified Rankin score 4-6 points at 90 days. 
Results: A total of 54 patients (11males, mean age 56 years; range 26-77 years) were included in 
this study, 36 (67%) male. Mean NIHSS at the time of hospital admission was 21 points (range 12-
29). All patient developed clinical deterioration, pupil dilatation and/or radiological signs of cerebral 
herniation before DH. Median time elapsed between stroke onset and surgery was 50.5 hours (range 
11-144). Poor functional outcomes were noted in 40 (74%) with mortality in 16 (30%). Univariate 
analysis revealed higher age, late time to surgery, pupil dilatation and rapid neurological deteriora-
tion before surgery associated with poor outcomes. However logistic regression revealed only DH 
(OR 1.153 per hour increase; 95% confidence interval 1.036-1.283, p=0.009) as the independent 
predictor of poor functional outcome. 
Conclusions: Although delayed decompressive hemicraniectomy in massive hemispheric ischemic 
stroke reduces mortality as seen in various randomized clinical trials in Europe, it results in poor 
functional outcomes. Our results support early surgical intervention, independent of clinical deterio-
ration or radiological herniation for reducing severe disabilities and burden on the families of stroke 
survivors. 

R1002  Vascular surgery and neurosurgery 

Postoperative hyper perfusion following STA-MCA bypass might be induced by preoperative 
impending stroke 
T. YOSHIMOTO1, M. GEKKA2, K. MARUICHI3,  S. FUJIMOTO4, S. KANEKO5 
 
Kashiwaba Neurosrugical Hospital, Sapporo, JAPAN1, Kashiwaba Neurosrugical Hospital, Sap-
poro, JAPAN2, Kashiwaba Neurosrugical Hospital, Sapporo, JAPAN3, Kashiwaba Neurosrugical 
Hospital, Sapporo, JAPAN4, Kashiwaba Neurosrugical Hospital, Sapporo, JAPAN5

Background: Cerebral hyperperfusion following carotid endarterectomy (CEA) is often seen as the 
postoperative complications, on the other hand, the same pathogenesis occurring after superficial 
temporal artery-middle cerebral artery (STA-MCA) bypass is rarely reported, although we clinical-
ly can sometimes encounter it on the postoperative single photon emission computed tomography 
(SPECT). 
The aim of this study was to clarify the real clinical feature of the hyperperfusion state and the 
symptomatic hyperperfusion after STA-MCA bypass and  to  investigate the characteristics and fac-
tors. 
Methods: Eighty-two patients who underwent STA-MCA bypass in the chronic stage were classified 
into hyper and non-hyper groups based on the presence of hyperperfusion detected by postoperative 
SPECT. Several causative factors identified in the preoperative cerebral blood flow (CBF) study 
were evaluated between the two groups. Furthermore, the characteristics of patients with symptom-
atic hyperperfusion were clinically assessed. 
Results: Postoperative hyperperfusion state was detected by SPECT in 38% of the patients and was 
significantly related to poor cerebrovascular reserve (CVR) in the preoperative CBF study. Only two 
patients presented with transient symptoms in the perioperative periods (2.4%). One common clini-
cal characteristic was that both had experienced  the preoperative state of the impending stroke. 
Conclusions: Poor preoperative CVR may lead to a postoperative hyperperfusion state despite 
strictly controlled blood pressure. Furthermore, preoperative impending stroke in patients with mis-
ery perfusion could induce postoperative symptomatic hyperperfusion. 
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Cerebral aneurysm formation after superficial temporal artery-middle cerebral artery anasto-
mosis 
M. Ishikawa1, H. Saito2, Tomotaka Yamaguro3, M. Ikoda4, A. Ebihara5, G. Kusaka6, Yu. Tanaka7

 
Department of Neurosurgery, Saitama Medical Center, Jichi Medical University, Saitama, 
JAPAN1, Department of Neurosurgery, Saitama Medical Center, Jichi Medical University, Saita-
ma, JAPAN2, Department of Neurosurgery, Saitama Medical Center, Jichi Medical University, S., 
JAPAN3, Department of Neurosurgery, Saitama Medical Center, Jichi Medical University, Saitama, 
JAPAN4, Department of Neurosurgery, Saitama Medical Center, Jichi Medical University, Saitama, 
JAPAN5, Department of Neurosurgery, Saitama Medical Center, Jichi Medical University, Saitama, 
JAPAN6, Department of Neurosurgery, Saitama Medical Center, Jichi Medical University, Saitama, 
JAPAN7

BACKGROUND: Formation of a de novo cerebral saccular true lumen aneurysm for a short period 
is little known as a rare result of hemodynamic stress. In a patient with a cerebral aneurysm formed 
after STA-MCA anastomosis, hemodynamic changes were examined for analysis of it pathophysiol-
ogy. Methods: A 63-year-old woman with moyamoya disease underwent STA-MCA anastomosis to 
prevent a transient ischemic attack, but two month later her 3DCT angiogram showed an aneurysm 
at the opposite site of anastomosis and she underwent a clipping operation before rupture of the an-
eurysm. We investigated the hemodynamic change during operation by ICG angiography (averaged 
fluorescence intensity, diameter of recipient artery, analyzed by Flow 800, Zeiss), one postoperative 
day by IMP-SPECT, and a few month later by 3DCT angiography, compared to other 12 patients 
who underwent STA-MCA anastomosis. Results: In the patient with moyamoya disease, ICG angi-
ography shows increased cerebral blood flow 7 min after anastomosis and more increased 30 min. 
SPECT demonstrated hyperperfusion at rest one postoperative day and the cerebral flow continued 
to increase compared to normal side and preoperative data. One month and two month later, 3DCT 
angiography showed increase of the diameter of the STA at the operative side. Comparing to other 
patients who underwent STA-MCA anastomosis, the cerebral blood flow kept increased level by 
blood flow from the STA graft after the STA-MCA anastomosis completed. These results suggest 
that a changed hemodynamic stress can form an aneurysm for a few months after STA-MCA anas-
tomosis. CONCLUSION: We reported the de novo cerebral aneurysm case in a patient with moy-
amoya disease following STA-MCA anastomosis. De novo cerebral aneurysm can be formed in a 
short period the hemodynamic change after STA-MCA anastomosis and we should perform postop-
erative radiological examinations following operation.

R1004  Vascular surgery and neurosurgery 

Comparison of the prevalence of carotid artery ulceration on computed tomography angiog-
raphy (CTA) and contrast-enhanced magnetic resonance angiography (CEMRA) 
F. Kennedy1, H.M. Salih Salih2, J. Ederle3, M . Adams4, T. Richards5,  M.M. Brown6, H.R. Jaeger7 
 
Institute of Neurology, University College London, London, UNITED KINGDOM1, Institute 
of Neurology, University College London, London, UNITED KINGDOM2, Institute of Neurolo-
gy, University College London, London, UNITED KINGDOM3, Institute of Neurology, University 
College London, London, UNITED KINGDOM4, Institute of Neurology, University College Lon-
don, London, UNITED KINGDOM5, Institute of Neurology, University College London, London, 
UNITED KINGDOM6, Institute of Neurology, University College London, London, UNITED 
KINGDOM7

Background: In the first European Carotid Surgery Trial (ECST) carotid plaque ulceration was 
found in 21% of symptomatic stenosis on catheter angiography and was a powerful predictor of 
an increased risk of ipsilateral stroke on best medical treatment. Plaque ulceration is a component 
of the carotid artery risk score used to select patients for ECST-2. Little is known about accuracy 
and interobserver agreement of identifying carotid plaque ulceration on CT angiography (CTA) or 
contrast-enhanced MR angiography (CEMRA). Our aim was to compare detection of ulceration by 
these two methods. Methods: Patients were selected with recent stroke or TIA who had evidence 
of atheroma in at least one carotid artery on CTA and CEMRA. Cross-sectional axial views of the 
carotid plaque were analysed blind to patient details by two readers. Plaque was considered ulcerat-
ed when contrast media extended beyond the vascular lumen or a definite ulcer niche was shown ≥ 
1mm in depth. Inter-method and inter-observer agreement was calculated using the Kappa (k) value. 
Results: 54 patients (107 carotid arteries) were included. Stenosis measured <50% in 65%, 50-69% 
in 10% and ≥ 70% in 25%. CTA showed a significantly higher sensitivity than CEMRA in detecting 
ulceration (22.4% vs 2.3%, p<0.001). We observed the highest prevalence of carotid ulcers on CTA 
in patients with < 50% stenosis (58% vs 21% for 50-69% and 21% for ≥ 70%, p<0.05). All ulcers 
detected on CTA and missed on CEMRA were ≤2mm in diameter. A very good interobserver agree-
ment was seen for classification of atherosclerotic plaques into smooth, irregular and ulcerated on 
CTA (Kappa 0.81, 95% CI 0.80-0.86, p<0.001). Conclusions: CTA is superior to CEMRA for de-
tecting carotid plaque ulceration with a very good interobserver agreement. The results suggest that 
ulceration might be an important cause of symptoms in patients with <50% stenosis. CTA should be 
preferred to CEMRA in the selection of patients for carotid revascularisation. 
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PROGNOSIS OF POST-OPERATIVE ISCHEMIC STROKE IN TYPE-A AORTIC DISSEC-
TIONS 
B. Ince1, B. Zeydan2 
 
Department of Neurology, Cerrahpasa Medical Faculty, Istanbul University, Istanbul, Turkey, 
Istanbul, TURKEY1, Department of Neurology, Cerrahpasa Medical Faculty, Istanbul University, 
Istanbul, Turkey, Istanbul, TURKEY2

Background: Aortic dissection is a life threatening condition that must be diagnosed and treated 
without delay. Dissections involving the beginning portion of the aorta (type A) are treated with sur-
gery, while those involving descending aorta  (type B) are treated with medical approaches. The aim 
of this study is to assess the characteristics of post-operative cerebral infarctions in type A aortic 
dissections and the relationship between radiological findings and prognosis. 
Case reports: Here we report four male patients, who were admitted to emergency department com-
plaining of severe chest pain and diagnosed as type A aortic dissection. All these patients had urgent 
surgical interventions, but developed ischemic stroke at post-operative period. Here we will discuss 
the differences in clinical and radiological features of stroke, as well as its prognosis, following a 
similar presentation of type A aortic dissection. 
Discussion: Aortic dissection can produce a wide range of symptoms. Neurological symptoms may 
occur due to occlusion of cerebral or spinal arteries, or secondary to hypotension and cerebral per-
fusion deficit. Ischemic stroke is one of the most dramatic picture of aortic dissection. Cardiac sur-
geons and neurologists should  be alert of possible risk of pre and post-operative ischemic stroke. 
 
 

R1006  Vascular surgery and neurosurgery 

Vagal monitoring during carotid endarterectomy 
T. Tamaki1, M. Kubota2, Y. Node3,  N. Saito4, H. Saigusa5,  A. Morita6 
 
Departmrnt of Neurological surgery, Nippon Medical School Tamanagayama Hospital, 
Tamashi, JAPAN1, Department of Clinical Laboratory, Nippon Medical School, Tama-Nagayama, 
Tamashi, JAPAN2, Departmrnt of Neurological surgery, Nippon Medical School Tamanagayama 
Hospital, Tamashi, JAPAN3, Departmrnt of Neurosurgery, Tokyo Rosai Hospital, Tokyo, JAPAN4, 
Departmrnt of Otolaryngology, Nippon Medical School, Tokyo, JAPAN5, Departmrnt of Neurologi-
cal surgery, Nippon Medical School, Tokyo, JAPAN6

Background: To determine the causes and site(s) of nerve injury and to identify potential predictors 
of vocal fold paresis (VFP) after carotid endarterectomy (CEA) by application of intraoperative va-
gal monitoring (IOVM).　  
Methods: Seventy-eight CEA patients were enrolled in this study. Fifty-one patients underwent in-
termittent IOVM and 27 patients received continuous IOVM using a special electrode that we de-
veloped for nerve stimulation. For intermittent IOVM, we tried to stimulate the vagus nerve (VN) 
during CEA as much as possible by using a standard monopolar stimulator after identification of the 
nerve. To perform continuous IOVM, special small electrodes for continuous stimulation were set 
on the VN immediately after it was identified and the VoEMG was recorded continuously. We also 
performed IOVM before and after hemostasis near the VN using bipolar forceps, as well as before 
and after dissection of the VN. All patients underwent postoperative laryngoscopy to assess VFP.　  
Results: Two patients showed loss of VoEMG signals during CEA. In one patient, VoEMG loss was 
seen during endarterectomy, while VoEMG loss was noted during preparation around the common 
carotid artery in the other patient. These two patients were confirmed to have ipsilateral vocal fold 
paresis by postoperative laryngoscopy. The other 76 patients showed no loss or change of VoEMG 
signals during CEA, but five of them also had confirmed VFP after CEA. There were no changes of 
VoEMG signals after VN dissection or hemostasis with bipolar forceps near the VN. Conclusion: 
IOVM was investigated to determine the causes and site(s) of VN injury during CEA. In our experi-
ence, VN injury was not caused by bipolar coagulation near the nerve or by nerve dissection. How-
ever, IOVM did not correctly predict postoperative VN injury (VFP). This indicates that VN injury 
was not due to direct intraoperative damage, but was related to a delayed and indirect mechanism. 
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Vernet’s Syndrome After Carotid Endarterectomy 
T. Tamaki1, Y. Node2, N. Saito3,  H. Saigusa4, A. Morita5

 
Departmrnt of Neurological surgery, Nippon Medical School Tamanagayama Hospital, 
Tamashi, JAPAN1, Departmrnt of Neurological surgery, Nippon Medical School Tamanagayama 
Hospital, Tamashi, JAPAN2, Departmrnt of Neurosurgery, Tokyo Rosai Hospital, Tokyo, JAPAN3, 
Departmrnt of Otolaryngology, Nippon Medical School, Tokyo, JAPAN4, Departmrnt of Neurologi-
cal surgery, Nippon Medical School, Tokyo, JAPAN5

Backgrounds: Unilateral paresis of cranial nerves IX to XI is defined as Vernet’s syndrome. Here we 
report on the diagnosis of Vernet’s syndrome after carotid endarterectomy by laryngoscopy.  
Methods: We retrospectively assessed cranial nerve symptoms from the clinical records of 143 ca-
rotid endarterectomy patients. A flexible nasolaryngoscope was employed to examine vocal fold 
movements in 73 patients. If vocal fold paresis was confirmed, the patient also underwent magnify-
ing laryngoscopy (for correct diagnosis of injury to the glossopharyngeal and vagus nerves).   
Results: Eight patients (6%) were confirmed to have cranial nerve symptoms corresponding to Ver-
net’s syndrome from their clinical records. Seven patients (9 %) had vocal fold paresis on flexible 
nasolaryngoscopy. In two patients, magnifying laryngoscopy confirmed ipsilateral vocal fold pare-
sis, pharyngeal paresis, pharyngeal wall hypesthesia, and ipsilateral pharyngeal wall swelling. These 
two patients also had symptoms of injury to accessory nerve. Based on magnifying laryngoscopy, 
there were two patterns of nerve injury, which were 1) isolated vagal trunk injury and 2) combined 
injury to the vagus nerve, glossopharyngeal nerve and accessory nerve.  
Conclusion: The internal carotid artery and cranial nerves IX to XI run close together in the para-
pharyngeal space, which is at the upper border of the operating field for carotid endarterectomy. 
Damage to cranial nerves IX to XI probably occurred in the parapharyngeal space based on the ex-
istence of posterior pharyngeal wall edema or swelling. The magnifying laryngoscope is useful for 
making a correct diagnosis of glossopharyngeal and vagus nerve injury after carotid endarterecto-
my. 

R1008  Vascular surgery and neurosurgery 

Stent-assisted embolization of ruptured distal intracranial aneurysms using a low profile stent 
system 
G. Wong1, Alberto Chu2, Simon Yu3

 
Chinese University of Hong Kong, Hong Kong, HONG-KONG1, Prince of Wales Hospital, Hong 
Kong, HONG-KONG2, Chinese University of Hong Kong, Hong Kong, HONG-KONG3

Introduction: Traditional stent-assisted embolization of intracranial aneurysms required delivery 
catheters typically larger than the coiling and balloon catheters, which are also more difficult to ac-
cess distal circulation. 
Objective: We assessed the application of a low profile stent system for stent-assisted embolization 
of ruptured distal intracranial aneurysms. 
Methods: We retrospectively reviewed and identified these patients over the past three months from 
our hospital records. 
Results: Six patients underwent stent-assisted embolization of ruptured distal intracranial aneurysms 
using a low profile stent system (LVISTM Jr. Device, Microvention). The aneurysm locations were 
anterior cerebral artery (2), middle cerebral artery (2), and posterior cerebral artery (1). All aneu-
rysms were completely occluded at the time of treatment and last radiological follow up. One pa-
tient developed intracerebral hemorrhage at a vascular territory different from the offending vessel. 
All patients achieved favorable neurological outcome at last follow-up (mRS 0-2). 
Conclusions: A low profile stent system provided a safe and feasible way for stent-assisted emboli-
zation of ruptured distal intracranial aneurysms.
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Carotid stenting with two different proximal embolic protection devices 
M.A. Gamero1, S. Perez-Sanchez2, C. Carrascosa3,  S. Eichau4, A. Dominguez-Mayoral5,  M. Igle-
sias6, G. Izquierdo7,  R Ruiz-Salmeron8

 
Servicio de Neurologia. Hospital Universitario Virgen Macarena, Seville, SPAIN1, Servicio de 
Neurologia. Hospital Universitario Virgen Macarena, Spain, SPAIN2, Servicio de Endovascular. 
Hospital Universitario Virgen Macarena, Seville, SPAIN3, Servicio de Neurologia. Hospital Uni-
versitario Virgen Macarena, Seville, SPAIN4, Servicio de Neurologia. Hospital Universitario Virgen 
Macarena, Seville, SPAIN5, Servicio de Endovascular. Hospital Universitario Virgen Macarena, 
Seville, SPAIN6, Servicio de Neurologia. Hospital Universitario Virgen Macarena, Seville, SPAIN7, 
Servicio de Endovascular. Hospital Universitario Virgen Macarena, Seville, SPAIN8

Background 
Cerebral protection device utilization during carotid artery stenting (CAS) has been shown to de-
crease risk of perioperative stroke. Proximal balloon occlusion is an effective alternative to filter. 
The aim of this study was to compare the periprocedural, clinical and radiological  outcomes after 
CAS using two different types of proximal protection devices. 
Methods 
Single center, retrospective review of 24 CAS cases divided into a group of 12 patients using MoMa 
device (MG) and other group of 12 patients using Twin One device (TOG) as proximal protection. 
The neurological status of patients was assessed during the intervention and at follow-up. A diffu-
sion-weighted magnetic resonance imaging (DWI-MR) was performed within the next 10 days after 
the procedure.  
Periprocedural and 30-day adverse events and DWI were compared between the two embolic pro-
tection groups. 
Results 
The procedure was technically successful in all but one case in each group. 
The mean age of the patients was 65.4 in MG and 64.6 in TOG. 75% in MG were men and 83.3 in 
TOG. Cigarette smoking and hypertension were the most relevant risk factors in both groups.Carot-
id near occlusion was present in 41.6% patients in MG and in 33.3% patients in TOG.  
Neurological complications during the procedure, in the hospital, and at 30 days of clinical fol-
low-up occurred in only one patient in the Twin One group, this patient suffered a minor stroke. 
One case of atypical chest pain with normal electrocardiogram and CPK-MB occurred during the 30 
days of follow-up in the Twin One group. In the MG 33.3% showed positive DWI-MR, while in the 
TOG was positive in 41.6%. 
Conclusion 
Proximal protection during carotid artery stenting seems feasible and safe. In the present series, the 
incidence of neurological complications was low. 
In our review, the incidence of ischemic complication in the MoMa group tended to be lower than 
that of Twin One group.

R1010  Vascular surgery and neurosurgery 

To Analyze Our Results of Decompressive Craniectomy for Stroke Patients 
P. Bhargava1, P. Gupta2, S.S. Grewal3

 
GGS Medical colege and CMC, Faridkot, INDIA1, CMC, Ludhiana, INDIA2, CMC, Ludhiana, 
INDIA3

Background : Decompressive craniectomy has been used to treat refractory intracranial hyperten-
sion after stroke, as a last resort. The definitive role is still controversial.  
Methods : We retrospectively reviewed the data of decompressive craniectomies done over the last 
4 years for stroke patents.  
Results : All patients were operated more than 24 hours after the ictus . It was found that in all pa-
tients the indication for surgery was deterioration in neurological status There were a total of 13 pa-
tients , 11 males and 2 females. Middle cerebral artery infarct was present in 9 patients, Basal gan-
glia bleed in 3 and one patient had a hemorrhagic transformation in infarct. There were 4 patients 
in the age group lee than 40 ..Mean age was 49.9 years .53.8 patients reached a Glasgow outcome 
score of 4 at discharge. One patient at GOS 5 and 5(38.5%) patients died. All mortality was in age 
group greater than 40 and 60% of the patients who died had intracranial bleed .All patients who 
died had concomitant Ischemic heart disease. Complications were Sepsis(6), Chest infection(5), 
CSF leak (2),seizure (2) and brain incarceration in 1.  
Conclusions : Decompressive craniotomy for stroke has a definitive role especially in infarct pa-
tients , however prognosis gets worse if it is done late . larger trials are needed to study the role of 
early decompressive craniectomy 
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Endovascular Treatment via the Anterior Communicating Artery for Intracranial Aneurysms 
that Are Difficult to Treat Using the Ipsilateral Approach 
L. Zhigang1 
 
Department of Neurology Yantai Yuhuangding Hospital Affiliated to Qingdao University Col-
lege of Medicine, Yantai, CHINA1

Aims To report our experience of using a contralateral or bilateral approach via the anterior commu-
nicating artery, which connects the left and right anterior cerebral arteries, for endovascular treat-
ment of intracranial aneurysms that are difficult to treat using the ipsilateral approach.  
Methods The clinical data of six patients who underwent treatment of an intracranial aneurysm via 
the anterior communicating artery were retrospectively analyzed. Techniques, efficacy, and out-
comes were evaluated.  
Results A contralateral or bilateral approach was used in six patients with an aneurysm of the in-
ternal carotid artery system which was difficult to treat using an ipsilateral approach. All patients 
underwent successful embolization via a patent anterior communicating artery. The skill of the oper-
ator was a major factor in the success of the procedures.  
Conclusion As the anterior communicating artery connects the left and right anterior cerebral ar-
teries, endovascular treatment of intracranial aneurysms can be performed using a contralateral ap-
proach when treatment using the ipsilateral approach is difficult. This technique should be widely 
used for interventional embolization in such patients. 

Keywords: Anterior communicating artery, embolization, intracranial aneurysms 

R1012  Vascular surgery and neurosurgery 

Cerebral hyperperfusion after carotid revascularization procedures: a syndrome which re-
mains in the darkness 
M.G. Delgado1, M. Naves2, P. Vega3,  E. Murias4, M. Alonso5,  A. Sáiz6, C.H. Lahoz7,  S. Calleja8 
 
Hospital Universitario Central de Asturias, Oviedo, SPAIN1, Hospital Universitario Central de 
Asturias, Oviedo, SPAIN2, Hospital Universitario Central de Asturias, Oviedo, SPAIN3, Hospi-
tal Universitario Central de Asturias, Oviedo, SPAIN4, Hospital Universitario Central de Asturias, 
Oviedo, SPAIN5, Hospital Universitario Central de Asturias, Oviedo, SPAIN6, Hospital Universitar-
io Central de Asturias, Oviedo, SPAIN7, Hospital Universitario Central de Asturias, Oviedo, SPAIN8

Background: Hyperperfusion syndrome is a serious complication of carotid revascularization proce-
dures.  
Methods: We studied consecutive patients with carotid endarterectomy (CEA) and carotid stenting 
from February 2005 to November 2013. Our aim was to determine patients with hyperperfusion 
syndrome. Patients with complications related to procedures such as ischemic strokes were exclud-
ed.  
Results: 908 patients were studied. 66 patients (43 males, 23 females) suffered from neurological 
complications after procedure (28 stenting, 37 CEA, 1 bypass): headache in 28 patients (42%), cri-
sis in 12 (18%), confusion in 20 (31%), visual hallucinations in 5 (8%), neurological deficit in 19 
(29%). TCD showed hyperperfusion in 15 patients (23%) and it was normal in 18 (27%). Cranial 
CT showed hemorrhage in 7 patients (11% cases), cerebral edema in 2 (3%), ischemic lesion was 
informed in 3 (5%). Cranial MRI confirmed a cerebral edema in 8 patients (12%). Perfusion CT 
showed hyperperfusion in 3 patients (5%) and was normal in 3 (5%). Blood pressure during episode 
was normal in 7 patients (11%), occasionally high in 27 (42%) and persistently high in 30 (47%). 4 
patients (7%) died due to hyperperfusion syndrome.  
Discussion: Hyperperfusion syndrome has been described as a rare syndrome where impaired ce-
rebral autoregulation and postrevascularization changes in cerebral blood flow are the main mecha-
nisms involved in it. However, our series showed that hyperperfusion syndrome is not infrequent in 
clinical practice. Moreover, there is not a characteristic pattern that allows us to detect a patient sus-
ceptible to this disorder. Abscence of abnormality in complementary studies in these patients points 
toward a more complex physiopathological mechanism. 
Conclusion: Despite the large number of studies related to hyperperfusion syndrome, it still remains 
a syndrome in the darkness. Clinical symptomatology and the physiopathological mechanism seem 
to be more complex than described previously



356

23. European Stroke Conference

E-Poster Session Red

R1015  Vascular surgery and neurosurgery 

The study of patients who had extensive cerebral infarction after STA-MCA bypass surgery.  

–The limit of using SPECT for deciding the indication of bypass surgery- 
T.K. Kawano1, Y.O. Ohmori2, J.K. Kuratsu3

 
Department of Neurosurgery, Kumamoto university, School of Medicine, Kumamoto, JA-
PAN1, Department of Neurosurgery, Kumamoto Chuo Hospital, Kumamoto, JAPAN2, Department 
of Neurosurgery, Kumamoto university school of Medicine, Kumamoto, JAPAN3

Introduction 
Surgical indication of superficial temporal artery–middle cerebral artery (STA-MCA) anastomosis 
(bypass) for the prevention of cerebral infarction (CI) is strictly decided by using 123I-IMP SPECT 
(SPECT) in Japan. Only the patients with severe hypoperfusion with impaired cerebral vasoreactiv-
ity are performed bypass surgery. We experienced postoperative progressive CI of other parts of the 
region by the bypass blood perfusion. We speculate the pathogenesis and report the pit fall of the in-
dication of bypass surgery.   
Case report 
67-year-old man with carotid occlusive disease who developed three times CI. His consciousness 
was alert and had mild aphasia and right hemiplegia but could walk without cane. Faint ischemic 
changes were observed in MRI. SPECT showed wide range of severe hypoperfusion with impaired 
cerebral vasoreactivity. We underwent double bypass surgery. Post operative day one, MRI showed 
a CI in the posterior part of temporal lobe where is far away from surgical field and SPECT showed 
a marked increase in cerebral blood flow only around the anastomosis.  
The area of CI expands against treatment and all area except for the part of hyperperfusion became 
CI finally.   
We investigated intra-operative video retrospectively and found superficial Sylvian veins had be-
come red veins after the bypass.   
Discussion 
There is one more patient taking a similar course in our department. These two cases are considered 
to have been in a state of in-complete infarction because of repeated ischemia. Neurons of the area 
were lost and the brain metabolism may be low. So AV shunt was made and venous pressure rises, 
consequently the perfusion pressure other than the bypass region decreases. So the area except hy-
perperfusion became CI. 
Conclusions 
To decide the indication of surgery, we need not only SPECT but additional modalities like PET 
study. We should also pay attention to the color of the veins of the brain surface during surgery be-
fore and after bypass.  

R1014  Vascular surgery and neurosurgery 

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 circula-
tion 
T. Iwata1, T. Mori2, Y. Miyazaki3,  Y. Tanno4, S. Kasakura5,  Y. Aoyagi6 
 
Shonan Kamakura General Hospital Stroke Center,, Kamakura, JAPAN 

Purpose 
The purpose of our study was to investigate the anatomical features of the vertebral artery (VA) for 
transbrachial direct VA cannulation of a 6Fr guiding catheter to perform coil embolization of cere-
bral 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 by direct VA cannulation of a 6Fr guiding 
catheter from January 2007 to September 2013. Investigated were patient characteristics, preopera-
tive sizes of aneurysms, aneurysms location, the angle formed by the target VA and the subclavian 
artery (AVS) and the VA diameter at the level of the fourth cervical vertebral body (VAD) in the side 
of the transbrachial access route. 
Results 
Thirty-one patients with thirty-two aneurysms met our criteria. Their age ranged from 26 to 83 
years (average; 58.7 years). The locations of aneurysms were the VA (n=16), basilar artery (BA) tip 
(n=10), BA trunk (n=3), BA superior cerebellar artery (n=1), BA anterior inferior cerebellar artery 
(n=1) and VA posterior inferior cerebellar artery (n=1). The right brachial artery was punctured in 
27 cases with 28 aneurysms as transbrachial direct cannulation of a 6Fr guiding catheter, and left 
was in 4 cases with 4 aneurysms. The average AVS ranging from 45 to 95 degree was 77 degree, 
and the average VAD ranging from 3.18 to 4.45 mm was 3.97 mm. 
Conclusions 
For transbrachial direct cannulation of a 6Fr guiding catheter, it seems required that the AVS is 
about 45 degree or more and the VAD is about 3.18 mm or more. 
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SUPERFICIAL TEMPORAL ARTERY (STA) TO MIDDLE CEREBRAL ARTERY (MCA) 
BYPASS FOR ISCHAEMIC MIDDLE CEREBRAL ARTERY DISEASE 
K.P. James1, S.K.K. Lee2, D.J.P. Williams3

 
Beaumont Hospital, Dublin, IRELAND1, Royal College of Surgeons in Ireland, Dublin, IRE-
LAND2, Beaumont Hospital, Dublin, IRELAND3

Introduction: 
The first human STA-MCA bypass was performed by MG Yasargil in 1967. The procedure enables 
blood supply from the extracranial circulation to be routed to the distal MCA vasculature by bypass-
ing proximal MCA lesions. 
Methods: 
Data were extracted from the patient’s medical chart and imaging modalities. A 24 year old man 
was re-admitted urgently (21 days post-discharge) following a 1-week history of worsening right 
facial droop, dysarthria and intermittent left temporal headaches. Risk factors included a left bas-
al ganglia infarct (age 6 years: no residual impairment), cluster headaches, 20 cigarettes/day and 
a recent admission with right facial droop and right arm weakness. During that recent admission, 
CT angiogram showed occlusion of mid-left M1 vessel. MRI brain revealed established ventral 
left lentiform nucleus infarction, with smaller area of infarction in the left centrum semiovale in 
keeping with recent diffusion weighted imaging. MR perfusion post-1mg Acetazolamide confirmed 
perfusion deficit in the same territory with increased mean transit time, decreased cerebral blood 
flow and normal cerebral blood volume. Cardioembolic source was excluded with a normal TOE. 
BP=123/79mmHg, HR=79bpm (regular). Clinical examination showed preserved power in all 
limbs. Medications included Aspirin 75mg and Atorvastatin 80mg daily. 
Results: 
Urgent MRI brain revealed previously outlined findings. No new infarction was detected. Given the 
radiological findings, recurrence and severity of neurological deficits, a STA-MCA bypass was per-
formed. Post-operative cerebral angiogram showed left MCA M1 branch occlusion with collateral 
flow from the left ophthalmic and posterior communicating artery. To date, he has had no recurrence 
of his previous symptoms. 
Conclusion: 
STA-MCA bypass should be considered in patients with vaso-occlusive MCA disease, worsening 
neurological symptoms and cerebral haemodynamic blood flow impairment not responding to medi-
cal treatment. 
 
 

Behavioral disorders and post-stroke dementia R1101-R1120,  
Terminal R11 
Chair: A. Verdelho, Portugal
R1101  Behavioral disorders and post-stroke dementia 

Pre morbid Intelligence Quotient (IQ) is a stronger prediction of post-stroke cognitive func-
tion than features of small vessel disease. 
S.D.J. Makin1, F.N. Doubal2, M.S. Dennis3,  J.M. Wardlaw4

 
University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Edinburgh, Edin-
burgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, Univer-
sity of Edinburgh, Edinburgh, UNITED KINGDOM4

Background. 
After an ischaemic stroke, 1/3 of patients will have cognitive impairment. White matter hyperinten-
sities (WMH) on MRI are associated with both cognitive impairment and stroke risk: the presence 
of WMH on MRI may influence post-stroke cognitive impairment.  
Methods.  
We recruited patients with non-disabling ischaemic stroke. We recorded past medical history, vascu-
lar risk factors, performed 1.5T MRI ( T1, T2, T2*, & FLAIR) immediately after stroke, and cogni-
tive testing 1-3 months later; we tested cognition with Addenbrookes Cognitive Assessment Revised 
(ACE-R), National Adult Reading Test (NART) to assess pre-morbid IQ and Beck Depression Index 
(BDI) to measure depression. All MRI was assessed by neuroradiologist who rated WMH (Fazekas 
scale), microbleeds and perivascular spaces (PVS) on T2 risk factors were explored and analysis 
was adjusted for age and NART.  
Results  
Of 202 patients recruited, 155 were tested at 1-3 months post stroke (median 6 weeks). Median age 
was 66(IQR 56-75), NIHSS 2(IQR1-3) and median ACE-R 90(IQR 83-94); 39% had ACE-R<88, 
(defined as dementia).  
Higher ACE-R was strongly correlated with age (R -0.31) and higher pre-morbid IQ (R 0.43, both 
p<0.001). There was no significant correlation between ACE-R and history of stroke, prior TIA, pe-
ripheral vascular disease, hypertension, atrial fibrillation, hyperlipidaemia, or having a recent rele-
vant or old infarct on MRI. WMH were not significantly associated with cognitive function (p=0.08, 
0.2 once age, NART and BDI were accounted for). Neither total number of PVS nor of microbleeds 
were associated with cognitive function, even when adjusted for age, NART and BDI .  
Discussion 
Both age and pre-morbid IQ strongly predicted cognitive function after stroke, but there was no sig-
nificant association between cognitive function and WMH, microbleeds, PVS, recent or old infarcts 
or vascular risk factors. Larger studies are needed to identify modest effects of SVD features on 
cognition after stroke. 



358

23. European Stroke Conference

E-Poster Session Red

R1103  Behavioral disorders and post-stroke dementia 

Clinical relevance of subjective memory failures and fatigue after stroke in young adults. 
N.A.M. Maaijwee1, P. Schaapsmeerders2, R.M. Arntz3,  L.C.A. Rutten-Jacobs4, E.J. Van Dijk5,  F.E. 
De Leeuw6

 
Radboud University Nijmegen Medical Centre, the Netherlands, Donders Institute for Brain, 
Cognition and Behaviour, Department of Neurology, Nijmegen, THE NETHERLANDS1, Rad-
boud University Nijmegen Medical Centre, the Netherlands, Donders Institute for Brain, Cognition 
and Behaviour, Department of Neurology, Nijmegen, THE NETHERLANDS2, Radboud University 
Nijmegen Medical Centre, the Netherlands, Donders Institute for Brain, Cognition and Behaviour, 
Department of Neurology, Nijmegen, THE NETHERLANDS3, Radboud University Nijmegen Med-
ical Centre, the Netherlands, Donders Institute for Brain, Cognition and Behaviour, Department of 
Neurology, Nijmegen, THE NETHERLANDS4, Radboud University Nijmegen Medical Centre, the 
Netherlands, Donders Institute for Brain, Cognition and Behaviour, Department of Neurology, Ni-
jmegen, THE NETHERLANDS5, Radboud University Nijmegen Medical Centre, the Netherlands, 
Donders Institute for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE 
NETHERLANDS6

Background: Young stroke patients (<50 years) usually have a long life-expectancy. Therefore, they 
need information on long-term prognosis, not only in terms of cardiovascular disease, but also with 
respect to other factors that affect daily life, such as fatigue and subjective memory failures (SMF). 
However, long-term studies on these factors are scarce. Our aim was to investigate the prevalence of 
fatigue and its association with functional outcome and the prevalence of SMF and their relation to 
objective memory performance in young adults with an ischemic stroke.  
Methods: We performed a study among 325 patients aged 18-50 years with a first-ever ischemic 
stroke. The prevalence of fatigue was assessed with the Checklist Individual Strength. The preva-
lence of SMF was assessed during a neuropsychological examination in 277 patients that visited our 
research centre. Prevalence was compared with 147 controls. The association between fatigue and 
poor functional outcome (mRS>2) and between SMF and objective memory impairment was calcu-
lated using logistic regression analysis.  
Results: Patients’ mean age at stroke onset was 40.1 (SD 7.8) years. Mean follow-up duration was 
10.6 (SD 8.4) years. The prevalence of fatigue was 40.9% in patients versus 18.4% in controls 
(p=0.004) and was associated with a poor functional outcome (OR 5.2 (95%-CI 1.8-15.2)). The 
prevalence of SMF was 88.1% in patients versus 69.7% in controls (p=0.002) and did not differ 
between patients with or without cognitive impairment (defined as ≤1.5SD below the mean perfor-
mance of the control group).  
Conclusion: SMF and fatigue were very common, even after almost 11 years after a young stroke. 
SMF are not a useful tool to measure cognitive impairment in young stroke patients. They may rath-
er reflect difficulties in coping with life after stroke. Fatigue was associated with a poor functional 
outcome. Recognizing these complaints may be the first step towards treatment and regaining func-
tional independence. 
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Contribution of non physical factors to modified Rankin Scale (mRS) scoring 
R.A. Lees1, K.S. McArthur2, R.L. Fulton3,  T.J. Quinn4, N.M. Broomfield5,  J. Dawson6, K.R. Lees7

 
Institute of Cardiovascular & Medical Sciences, College of Medical Veterinary and Life Sci-
ences, University of Glasgow, Glasgow, UNITED KINGDOM1, Institute of Cardiovascular 
& Medical Sciences, College of Medical Veterinary and Life Sciences, University of Glasgow, 
Glasgow, UNITED KINGDOM2, Institute of Cardiovascular & Medical Sciences, College of 
Medical Veterinary and Life Sciences, University of Glasgow, Glasgow, UNITED KINGDOM3, 
2. Institute of Cardiovascular & Medical Sciences, College of Medical Veterinary and Life Sci-
ences, University of Glasgow, Glasgow, UNITED KINGDOM4, Institute of Health and Well Be-
ing, College of Medical Veterinary and Life Sciences, University of Glasgow, Glasgow, UNITED 
KINGDOM5, Institute of Cardiovascular & Medical Sciences, College of Medical Veterinary and 
Life Sciences, University of Glasgow, Glasgow, UNITED KINGDOM6, Institute of Cardiovascu-
lar & Medical Sciences, College of Medical Veterinary and Life Sciences, University of Glasgow, 
Glasgow, UNITED KINGDOM7

Background: The mRS is the commonest functional outcome measure in stroke trials. A potential 
limitation of mRS is focus on physical function. We assessed the relative contribution of non-physi-
cal features to mRS score. 
Methods: We used mRS video recordings of patients from a prior study. We piloted and validated 
a proforma for describing factors contributing to final mRS score using 17 mRS video interviews. 
Pre-specified domains that could contribute to mRS were: physical symptoms/function, cognitive/
emotional, legal/societal, pre-morbid function and other. If features coexisted, we ranked them for 
influence on the mRS. Raters indicated the nature of any non-physical deficits using free text. In to-
tal 100 mRS videos were assessed among six mRS trained raters, blinded to each others’ scores. We 
described factors contributing to mRS score using descriptive statistics and assessed interobserver 
agreement using intraclass correlation (ICC). 
Results: Patients included in the videos were median age 69 years (range 22-99); median mRS 2 
(range 0-5). Across the videos, factors identified as contributing to mRS were physical symptoms/
function (87%); cognitive/mood (75%); legal/societal (19%); and pre-morbid function (25%). How-
ever, the primary determinant of contributor to mRS score was physical symptoms/function in 61%, 
cognition in 24% and legal/societal in 6%. Interobserver ICC (95%CI) for total mRS score was 0.92 
(0.83,0.98), whereas the ICC for physical factors determing mRS was 0.42 (0.17,0.75) and for cog-
nitive factors was 0.35 (0.11,0.69). Specific cognitive issues identified included speech/language 
(33%); fatigue (27%); memory/attention/concentration (26%); stress/anxiety (22%); emotionalism 
(17%) and visuospatial problems (7%).  
Conclusions: Physical limitations are the most important determinants of mRS score but other fac-
tors, particular cognitive/mood issues also contribute. Raters struggle to distinguish physical from 
cognitive determinants of mRS. 
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Cognitive impairment after transient ischemic attack: a systematic review 
F.G. van Rooij1, F.E. de Leeuw2, R.P.C. Kessels3,  E.J. van Dijk4

 
Radboud university medical center, Nijmegen, THE NETHERLANDS1, Radboud university 
medical center, Nijmegen, THE NETHERLANDS2, Radboud university medical center, Nijmegen, 
THE NETHERLANDS3, Radboud university medical center, Nijmegen, THE NETHERLANDS4

BACKGROUND: 
Many patients  report cognitive dysfunction after experiencing a TIA despite the transient nature of 
their focal symptoms and the absence of detectable brain lesions on routine CT/MR imaging. Atten-
tion and executive deficits are the characteristic cognitive impairments associated with cerebrovas-
cular disease. The aim of our study was to systematically review the available literature on the prev-
alence and profile of cognitive impairment after TIA. 
METHODS: 
We performed a systematic literature search of PubMed and EMBASE by combining different 
search terms for cognition and TIA. Inclusion was limited to studies that provided results of at least 
one cognitive test among TIA patients and a definition of cognitive impairment. The search yielded 
3,826 articles of which 10 met our inclusion criteria. 
RESULTS: 
The included studies comprised 941 patients and the prevalence of cognitive impairment after TIA 
ranged from 9%-57%. Different methods to assess cognitive function were used, at varying time 
intervals and with different definitions for impairment. The cognitive profile was described in only 
three studies, with visuoconstructive, executive and attention deficits as main findings. Only in 
one study radiological signs of brain damage were assessed. These were only weakly correlated to 
worse cognitive function. No studies investigated prior cognitive function and concurrent psychiat-
ric disturbances in relation to cognitive performance after TIA. 
CONCLUSIONS: 
Cognitive impairment after TIA is present in a substantial amount of patients and appears to have 
a profile consistent with the vascular cognitive impairment construct. Studies on this subject are 
scarce and heterogeneous regarding methods and timing of cognitive testing, definition of impair-
ment, imaging, and assessment of prior cognitive function, stroke and concurrent psychiatric distur-
bances. The exact role of the transient ischemia in the presence of cognitive impairment after TIA 
warrants further research. 
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Circadian sleep/wake rhythm abnormalities as a risk factor of a post-stroke apathy 
C. COSIN1, I. SIBON2, M. ALLARD3, W. MAYO4

 
INCIA, CNRS UMR 5287, EPHE Bordeaux, service de Neuroimagerie et Cognition humaine, 
Bordeaux, FRANCE1, Hôpital Pellegrin, CHU de Bordeaux, service de Neurologie vasculaire, 
Bordeaux, FRANCE2, INCIA, CNRS UMR 5287, EPHE Bordeaux, service de Neuroimagerie et 
Cognition humaine, Bordeaux, FRANCE3, INCIA, service de Neuroimagerie et Cognition humaine, 
Bordeaux, FRANCE4

Post-stroke apathy, which corresponds to a lack of motivation, affects 19-55 % of individuals fol-
lowing stroke and has a negative impact on rehabilitation. The aim of our study is to evaluate if 
early post-stroke alterations of circadian rhythms of sleep/wake cycles could represent a risk factor 
for the occurrence of post-stroke apathy, indeed apathy is often associated with sleep disorders in 
numerous neurodegenerative diseases. 
46 consecutive patients with a recent MRI-confirmed stroke were prospectively included in our in-
stitution. Main exclusion criteria were a mild to severe disability impeding home discharge and pre-
stroke apathy or dementia. Stroke location and the extent of leucoencephalopathy were evaluated 
on MRI.  At hospital discharge, an actigraph was used to measure patient’s global activity as well 
as parameters of circadian rhythmicity (relative amplitude, interdaily stability, intradaily variability) 
and sleep (sleep duration, sleep efficiency, fragmentation index) during 7 days. Apathy was assessed 
at hospital discharge as well as at three months following stroke using Apathy Index and the Lille 
Apathy Rating Scale. 

Of the 46 patients, 10 (22%) showed apathy three months after stroke (median AI = 4.5). At inclu-
sion, these 10 subjects did not differ significantly from other patients concerning apathy, anxiety, 
depression or cognitive and functional abilities. Significant differences were observed  at discharge 
concerning circadian rhythms (Relative Amplitude) and sleep, in particular with decreases in Sleep 
Efficiency and increases in the Fragmentation Index (p <0.05). No association was observed be-
tween IA and stroke location but pontine leucoencephalopathy were more frequent in patients with 
apathy (30 vs. 20%). 
This study suggests that patients at risk of post-stroke apathy at 3 months could be early identified 
using actigraphic evaluation. Post-stroke sleep disturbances and pontine lesions could be major de-
terminants of post-stroke apathy. 
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Comparisons of Cognitive Deficits between Large-Vessel and Small Vessel Vascular Dementia 
B.G. Yoo1, J.Y. Na2, J.H. Lee3, B.J. Jeon4, M.K. Kim5,  S.H. Choi6

 
Kosin University College of Medicine, Busan, SOUTH KOREA1, Kosin University College of 
Medicine, Busan, SOUTH KOREA2, Kosin University College of Medicine, Busan, SOUTH KO-
REA3, Kosin University College of Medicine, Busan, SOUTH KOREA4, Kosin University College 
of Medicine, Busan, SOUTH KOREA5, Dongkang Hospital, Ulsan, SOUTH KOREA6

Background: Cerebral small vessel disease is the most common cause of vascular dementia (VaD). 
There are still so few studies on the cognitive decline between large-vessel VaD and small-ves-
sel VaD. The aim of this study is to investigate the difference of the cognitive profiles between 
large-vessel VaD and small-vessel VaD. Methods: Based on MRI, patients were classified as having 
large-vessel VaD (n=27) and large-vessel VaD (n=40). The following parameters were recorded and 
analyzed: education level, dementia duration, Korean version of Mini-mental State Examination, 
global deterioration scale, Barthel index, activity of daily living (ADL), geriatric depression scale, 
and Seoul Neuropsychological Screening Battery. Results: No differences were found between 
large-vessel and small-vessel VaD in the severity of cognition and ADL, use of psychotrophic 
medication and risk factors for stroke. Small-vessel VaD were worse than large-vessel VaD on cal-
culation (p=0.046), Rey Complex Figure Test-copy time (p=0.014), and phonemic fluency of the 
Controlled Oral Word Association Test (p=0.049). In contrast, patients with large-vessel VaD were 
significantly more impaired than small-vessel VaD on Seoul Verbal Learning test-recognition scores 
(p=0.01). Conclusion: Patients with small-vessel and large-vessel VaD reveal different cognitive 
deficits. Cognitive deficits including language, visuospatial function and frontal/executive function 
are more common in small-vessel VaD, reflecting disruption of white matter tracts. 
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Feasibility study of the long term impact of acute illness, hospitalisation and delirium on cog-
nitive outcomes after TIA and stroke 
S.T. Pendlebury1, A-M Haigh2, LE Binney3,  Z Mehta4, PM Rothwell5 
Oxford Vascular Study 
 
Stroke Prevention Research Unit and Oxford NIHR Biomedical Research Centre, Oxford, 
UNITED KINGDOM1, Stroke Prevention Research Unit, Oxford, UNITED KINGDOM2, Stroke 
Prevention Research Unit, Oxford, UNITED KINGDOM3, Stroke Prevention Research Unit, Ox-
ford, UNITED KINGDOM4, Stroke Prevention Research Unit, Oxford, UNITED KINGDOM5

BACKGROUND:  Post-stroke dementia is multi-factorial but previous studies have tended to fo-
cus on the impact of cerebrovascular disease alone. Delirium, associated usually with acute general 
medical illness, predicts poor cognitive outcome in Alzheimer’s disease and appears to worsen cog-
nitive trajectory, but there are no large studies of its impact on long-term outcome in cerebrovascu-
lar disease. We aimed to determine the feasibility of studying the impact of systemic illness, hospi-
talisation and delirium on long-term cognitive outcome after TIA and stroke.  
METHODS: We studied all surviving TIA and stroke patients recruited previously (2002-2012) into 
a UK population-based study. From 01 July 2013, all patients admitted to hospital for any reason 
were prospectively assessed. Co-morbidities, physiological and blood parameters, abbreviated men-
tal test score, delirium screen, diagnosis and length of stay were recorded.   
RESULTS:  1565 of the TIA and stroke patients initially recruited (mean age 68.9+13.3, range 21-
102 years, 751 female,  676 TIA) were still alive on 01 July 2013. During the subsequent 4 months, 
there were 139 admissions in 123 patients (mean age 77.6+11.7 years, 57 female), of which 122 
(88%) were unplanned: 88 (72%) to acute medicine; 10 other medical; 16 surgery; 7 trauma. Among 
acute medicine admissions, delirium occurred in 29/88 (30%). 
CONCLUSIONS: Older patients with previous TIA and stroke have very high rates of hospital ad-
mission for acute medical illness and associated delirium. There is therefore considerable potential 
for delirium to contribute to cognitive decline and occurrence is sufficiently frequent for prospective 
longitudinal studies to be feasible. 
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Statin and cognition in Poststroke survivor: A Propensity Score Analysis 
K.H. Yoo1, M.S. Oh2, J.H. Lee3,  S. Jung4, I.S. Koh5,  J.K. Cha6, J.M. Park7,  H.J. Bae8, Y.W. Kang9, 
B.C. Lee10

 
Hallym University Sacred Heart Hospital, Anyang, SOUTH KOREA1, Hallym University Sa-
cred Heart Hospital, Anyang, SOUTH KOREA2, Kandong Sacred Heart Hospital, Seoul, SOUTH 
KOREA3, Kangnam Sacred Heart Hospital, Seoul, SOUTH KOREA4, National Medical Center, 
Seoul, SOUTH KOREA5, Dong-A University Hospital, Busan, SOUTH KOREA6, Nowon Eu-
lji Hospital, Seoul, SOUTH KOREA7, Seoul National University Bundang Hospital, Sungnam, 
SOUTH KOREA8, Hallym University, Chunchon, SOUTH KOREA9,Hallym University Sacred 
Heart Hospital, Anyang, SOUTH KOREA10

Backgrounds 
Recently, the U.S. Food and Drug Administration (FDA) expanded the warning section of the label 
for all statins, in which statin use may increase cognitive decline. However, there are limited data 
regarding the cognitive outcomes in statin user for patients with ischemic stroke. 
Methods 
We selected 353 post-stroke survivors, who had undergone comprehensive cognitive test at 3 
months after stroke onset, from Korean Vascular Cognitive Impairment Harmonization Standards 
study. We compared cognitive outcomes with the use of propensity-score matching (PSM) analy-
sis in the overall cohort. Propensity-score of each subject was based on demographics, risk factors, 
stroke severity, pre-stroke cognitive status and laboratory findings on admission with conditional lo-
gistic regression analyses. 
Results 
After PSM, 42 matched pairs of patients were well balanced in all measured baseline covariates. In 
the matched cohorts, z-score of Mini-Mental Status Examinations at 3 months after stroke was not 
different neither statin user or not (-0.8159 vs. -0.7519, P = 0.846). In detailed cognitive test, z-score 
of frontal executive function (-1.1398 vs. -1.2818, p=605), languages (0.0682 vs. 0.3119, p=0.521), 
visuospatial (-1.1513 vs. -0.7067, p=0.261) and memory domains (-0.8462 vs. -1.2184, p=0.223) 
did not showed statistical differences between two groups, respectively. 
Discussion 
The current findings do not suggest statin-associated adverse cognitive effects in patients with isch-
emic stroke within 3 months after onset.

R1109  Behavioral disorders and post-stroke dementia 

Lesional locations associated with post-stroke slowing : the GRECOG-VASC Study 
O. Godefroy1, M. Roussel2, J. Durand-Birchenall3,  C. Bryer-Lebreton4, M. Barbay5,  J. Daouk6, H. 
Deramond7,  C. Leclercq8

 
department of Neurology, Amiens University Hospital, Amiens, FRANCE1, department of Neu-
ropsychology, Amiens University Hospital, Amiens, FRANCE2, department of Neurology, Sainte 
Anne University Hospital, Paris, FRANCE3, department of Neurology, Amiens University Hospital, 
Amiens, FRANCE4, department of Neurology, Amiens University Hospital, Amiens, FRANCE5, 
Image Processing Laboratory, Amiens University Hospital, Amiens, FRANCE6, department of Neu-
roradiology, Amiens University Hospital, Amiens, FRANCE7, department of Neurology, Amiens 
University Hospital, Amiens, FRANCE8

Background 
Post-stroke dementia and cognitive impairment/no dementia is an underestimated disability of 
stroke. To improve the diagnosis of vascular cognitive impairment (VCI), the NINDS-Canadian 
Stroke Network proposed a standardized battery. The GRECOG-Vasc group adapted this battery in 
French and set up a multicenter study. The aim of this study was to identify determinants of action 
slowing, especially the role of lesion characteristic and location 6 months after stroke. 
Methods 
Patients were aged from 40 to 80 years and free from any other pathology interfering with cogni-
tion, admitted for stroke or cerebral hemorrhage. They were included over a period of 26 months 
and were evaluated 6 months after stroke through a neurological consultation, neuropsychological 
evaluation and brain MRI. Processing speed was evaluated by simple reaction time (SRT) and finger 
tapping previously validated. Lesion characteristics associated with slowing were examined by a 
validated method and determined using Voxel-based Lesion-Symptom Mapping (VLSM). 
Results 
178 patients and 480 controls were included. Tapping and SRT were slowed, even when the ispi 
lesional hand was used, therefore excluding a simple interpretation in terms of motor deficit. The 
analysis of distribution profile of the SRT showed a perceptual-motor slowing, without attentional 
impairment, an interpretation supported by the impairment of finger tapping. Slowing was related 
to lesion locations: right putamen for left finger tapping, left putamen for left SRT, left putamen and 
external capsule, right ventral striatum for right SRT. 
Conclusions 
This study supports action slowing 6 months poststroke, even when the measurement is performed 
using the hand ipsilateral to the brain lesion. This impairment is related to perceptual-motor slowing 
and there was no evidence for deficit of sustained alertness. VLSM analyses indicate the key role of 
lesion of the putamen in action slowing. 
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Cognitive functions and night urinary 6-sulfatoxymelatonin level in acute stroke 
A.A. Kulesh1, V.V. Shestakov2

 
Perm State Academy of Medicine, Perm, RUSSIAN FEDERATION1, Perm State Academy of 
Medicine, Perm, RUSSIAN FEDERATION2

Aim. To determine the association between night urinary 6-sulfatoxymelatonin (aMT6s) level and 
cognitive status in acute stroke. Methods. 87 patients with ischemic stroke and 9 patients with sub-
arachnoid hemorrhage (SAH) were examined with clinical (NIHSS) and neuropsychological meth-
ods: MMSE, FAB, MoCA-test, Semantic Verbal Fluency Test, Five Word Test (FWT), Pittsburgh 
Sleep Quality Index (PSQI). Assessment of aMT6s level in night urine was performed. For the com-
parison we used published data on aMT6s level in 49 healthy subjects.  
Results. The stroke patients had lower aMT6s level in comparison with the control:  19,3±29,2 vs. 
27,2±13,3 ng/mL (p=0,037). Patients with ischemic stroke had significantly lower aMT6s level 
than patients with SAH (p=0,036). We found the correlation between aMT6s level and NIHSS (r=-
0,26; p=0,043). The aMT6s concentration was interacted with MMSE subtests, especially «recall» 
(r=0,30; p=0,0047); FAB (r=0,24; p=0,026); efficiency of categorical cue in delayed recall MoCA 
subtest (r=0,23; p=0,037) and FWT (r=0,34; p=0,001). Patients with dysexecutive cognitive im-
pairment had higher aMT6s level and patients with dysmnestic and mixed cognitive impairment 
had lower aMT6s level in comparison with patients with normal cognitive functions (p=0,042). The 
aMT6s level was not interacted with PSQI.  
Conclusion. The aMT6s level was decreased in stroke patients. The reduction of aMT6s level was 
more pronounced in ischemic stroke than in SAH and depended on stroke severity. The association 
between low aMT6s level and neuropsychological type of poststroke cognitive impairment was 
found. 

R1111  Behavioral disorders and post-stroke dementia 

Hyperphagia, hypersexuality, restless leg syndrome and long-term memory deficits after effi-
cacious thrombolysis: a case report 
Y. Failli1, C. Sarti2, R. Telese3,  A. Poggesi4, E. Salvadori5,  M. Lamassa6, D. Inzitari7 
 
Departmentnt of Heart and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Uni-
versitaria Careggi, Florence, ITALY1, Department of Heart and Vessels, Stroke Unit and Neu-
rology, Azienda Ospedaliero Universitaria Careggi, Florence, ITALY2, Department of Heart and 
Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, ITALY3, 
Department of Heart and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Universitaria 
Careggi, Florence, ITALY4, Department of Heart and Vessels, Stroke Unit and Neurology, Azienda 
Ospedaliero Universitaria Careggi, Florence, ITALY5, Department of Heart and Vessels, Stroke Unit 
and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, ITALY6, Department of Heart 
and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, ITA-
LY7

Background: Behavioural disturbances including eating and sexual disorders have been rarely de-
scribed after lesions of basal ganglia-limbic networks, thalamus and subthalamic nucleus. Dopa-
minergic dysregulation has been suggested as responsible of these dysfunctions. We describe the 
neuropsychological and behavioural outcomes of a patient treated with efficacious thrombolysis for 
acute ischemic stroke. 
Methods: revision of clinical records and description of an ischemic stroke case. 
Results: A 51 year-old woman was admitted to the Stroke Unit of Careggi Hospital for ischemic 
stroke due to the occlusion of right middle cerebral artery (M1). On admission NIHSS score was 16. 
She received intravenous rt-PA and endovascular revascularization, followed by significant clinical 
improvement (NIHSS=9 after procedure; NIHSS=1 after 24 hours). Brain MRI, performed after 72 
hours, showed a large ischemic lesion involving the anterior arm of the right internal capsule, cau-
date and lenticular nucleus. 
In spite of the almost complete neurological recovery (only left facial weakness), she early devel-
oped eating disorder with hyperphagia, nocturnal binge eating with sweets predilection, and hyper-
sexuality with libido increase. After 2 weeks, a full neuropsychological assessment revealed long-
term memory deficits. After 4 months she had a weight gain of 10 Kg with persistent hyperphagia 
and hypersexuality. She also referred symptoms suggestive of restless leg syndrome. Dopamine 
agonists were started with good response and two months later memory deficits were not present 
anymore, and behavioural disturbances were almost solved.’ 
Conclusions: This case outlines that, in spite of a complete “physical” recovery, other domains can 
be damaged in stroke patients, affecting their quality of life and clinical outcome, and thus should 
be properly investigated and possibly treated. 
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Influence of constructive ability, praxis and attention to details on visual memory in patients 
with right middle cerebral artery stroke 
C.T. Spedo1, T.S. Pontelli2, M.P. Foss3,  C.M. Barreira4, O.M. Pontes-Neto5,  A.A. Barreira6 
 
Ribeirão Preto Medical School - University of São Paulo Brazil (FMRP-USP), Ribeirão Preto, 
BRAZIL1, Ribeirão Preto Medical School - University of São Paulo Brazil (FMRP-USP), Ribeirão 
Preto, BRAZIL2, Ribeirão Preto Medical School - University of São Paulo Brazil (FMRP-USP), 
Ribeirão Preto, BRAZIL3, Ribeirão Preto Medical School - University of São Paulo Brazil (FM-
RP-USP), Ribeirão Preto, BRAZIL4, Ribeirão Preto Medical School - University of São Paulo 
Brazil (FMRP-USP), Ribeirão Preto, BRAZIL5, Ribeirão Preto Medical School - University of São 
Paulo Brazil (FMRP-USP), Ribeirão Preto, BRAZIL6

Background: Dementia is prevalent in patients with right middle cerebral artery (RMCA) stroke and 
may be reversible in some of them. Memory impairment is required to fulfill clinical criteria for the 
diagnosis of dementia, and neuropsychological assessment is usually performed after the stroke in 
those patients to evaluate that domain. Nevertheless, few studies have analyzed the relationship be-
tween memory and dementia in patients with RMCA stroke using gold standard instruments. Thus, 
the aim of the present study was to determine how organizational strategy at encoding influences the 
visual memory and the interactions between cognitive functions in RMCA stroke patients. Methods: 
We evaluated 26 patients with RMCA stroke 6 months after onset (mean age=47.5±9.43, 38% men) 
and 31 healthy control subjects (mean age 47.5±9.05, 34 %men). Mini Mental State Exam and Vi-
sual Reproduction of (VR) Wechsler Memory Scale–Fourth Edition were assessed in all subjects. 
Statistical analysis included Pearson correlations, ANOVA and ANCOVA with age and schooling as 
covariates, and total scores in the tasks of immediate and delayed free recall, recognition and copy 
as dependent variables. Results: Healthy subjects and stroke patients showed statistical difference in 
VR and Copy scores (ANCOVA p<0.001;1-α=0.8). The absolute amount of immediate and delayed 
recall was significantly associated with poor organizational strategy scores (r=0.51; p<0.001). The 
contrast Scaled Scores analysis demonstrated impairment in organizational and accuracy in copy 
performance when compared to control group. The visual information originally encoded differed 
between groups and suggests that the patients may have difficulties retrieving information from 
memory due impairments in encoding. Conclusion: Visual memory impairments after a RMCA 
stroke may be caused more often by impairment on constructive ability, praxis and attention affect-
ing encoding rather than by memory storage itself. 
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Acute Ischemic Stroke Patients: a cognitive profile 
S. Pires-Barata1, L. Azinheiro2, A. Silva3,  D. Parreira4, Y. Shylivska5,  S. Claro6, S. Galo7,  C. Cor-
zo8, S. Lourenço9, L. Rebocho10 
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PORTUGAL2, Hospital do Espírito Santo EPE, Évora, PORTUGAL3, Hospital do Espírito Santo 
EPE, Évora, PORTUGAL4, Hospital do Espírito Santo EPE, Évora, PORTUGAL5, Hospital do Es-
pírito Santo EPE, Évora, PORTUGAL6, Hospital do Espírito Santo EPE, Évora, PORTUGAL7, Hos-
pital do Espírito Santo EPE, Évora, PORTUGAL8, Hospital do Espírito Santo EPE, Évora, PORTU-
GAL9,Hospital do Espírito Santo EPE, Évora, PORTUGAL10

The cognitive profile in the acute stroke is not a well documented identity; however it is of extreme 
importance to define it, in order to establish an adapted rehabilitation program. The aim of the pres-
ent study is to characterize the cognitive profile of our acute ischemic stroke patients. 
From an 18 months period, 177 patients acute stroke patients full field our inclusion criteria. All pa-
tients were evaluated by a neuropsychologist or a trained psychologist, using our inpatients neuro-
psychological protocol (O-LOG/C-LOG, language, praxis, clock drawing test, house drawing copy 
test and Neuropsychiatric Inventory). 
Most of our patients were man (64%), with a mean age of 67±12 and 42% had 4th grade or less. 
More than half of the patients were evaluated between 48 and 72h. A right hemispheric stroke was 
observed in 52%, 15% had an NIHSS of 3 at entrance and according to OCSP classification, 46% 
were PACs. Orientation was impaired in 13% and cognitive impairment (in at least one of the cog-
nitive domains studied) was observed in 61%, from those 30% were PACs and 42% was a MCA 
stroke. Executive function was impaired in 64% and recall also in 64%. Considering humour, 24% 
presented depressive symptoms and 19% anxiety. 
The results obtained in our stroke unit, showed that the cognitive profile at an acute phase included 
impairment in executive function and recall domains, with the presence of depressive symptoms. 
More research is needed to clarify this acute profile, in order to have a more adjusted rehabilitation 
plan. 
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Clinical factors related to severity of post stroke dementia 
J.H. Lee1, S.H. Hwang2, Y. Minn3,  J.H. Park4, H.K. Song5,  I.S. Koh6, S.H. Suk7 
 
National Health Insurance Service Ilsan Hospital, Goyang-si, SOUTH KOREA1, Department 
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versity, Seoul, SOUTH KOREA3, Department of neurology, Sanggye Paik Hospital, Inje University, 
Seoul, SOUTH KOREA4, Department of neurology, Hallym University, Seoul, SOUTH KOREA5, 
Department of neurology, National Medical Center, Seoul, SOUTH KOREA6, Department of Neu-
rology, Wonkwang University Sanbon Medical Center, Gunpo-si, SOUTH KOREA7

Background and Purpose: The results of clinical studies about the severity of post stoke dementia 
patients are limited in Korea. We reviewed medical records to investigate clinical factors related to 
severity of dementia and to inspect the clinical factors related to the progression of dementia sever-
ity. Methods: The patients who visited the hospital by first time between March 2011 and February 
2013, among the patients with post stoke dementia admitted to 50 geriatric hospitals spread all over 
Korea, formed the analysis cohorts. Retrospective review of medical records was performed. Re-
sults: A total of 2965 patients were included during that period. The average duration of illness is 
24.61±28.18 months. By the severity of illness, mild cases were 1032 patients (34.81%), moderate 
cases 1278 (43.10%), severe cases 655 (22.09%), and mean score of MMSE was 14.82±6.24. The 
severity of dementia is higher in patients with overweight by 3.10 times (p=0.017, 95%CI[1.38-
6.96]), existence of inmate by 5.92 times (p=0.0002, 95%CI[2.35-14.91]), past history of aphasia 
symptom by 0.18 times (p=0.0004, 95%CI[0.07-0.47]). Among the clinical factors related to the 
progression of dementia severity, female patients showed longer duration of illness by 2.89 times 
compared with average, by the results of univariate analysis of 120 severe dementia patients clinical 
data. Conclusions: Among the clinical factors related to severity of post stroke dementia in an inpa-
tients of 50 geriatric hospital in Korea, severity of dementia is higher in patients with overweight, 
existence of inmate and past history of aphasia symptom. The progression speed of dementia is 
suggested to be slow in female, regarding longer duration of illness in severe dementia patients than 
male. 
 
 

R1115  Behavioral disorders and post-stroke dementia 

Thalamic tremor as a delayed complication of ischemic stroke 
L. Marrone1, W.A. Martins2

 
Hospital São Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL1, Hospital São Lucas/
Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL2

Background: Movement disorders are uncommon manifestations of stroke. Among these, thalamic 
lesions have rarely been associated with tremor, pseudo-athetosis and dystonic postures. Thalamic 
tremor has a low frequency (3-5 hertz), high amplitude, manifesting at rest, but with worsening on 
posture and, especially, on target. Thalamic tremor is now classified within the spectrum of Holmes’ 
tremor, which also comprises lesions in midbrain and cerebellum causing similar symptoms. We 
present a case of Holmes’ tremor appearing two years after a posterolateral thalamic stroke. 
Case report: A 75 years-old hypertensive man came to our office with a two-year history of a resting 
tremor in his right hand. This tremor had low frequency (3-4 Hz), did not disappear on focus and 
was exacerbated by maintaining a static posture and on target, which made it very difficult to per-
form basic functions. There was a slight bradykinesia on his right arm.  
He had a history of 5 previous strokes, without any explicit neurological deficits. On his last one, 
three years earlier, he had a moderate hemiparesis and hemianesthesia on his right side, both of 
which abated, slowly giving place to the tremor. 
MRI demonstrated old lacunar infarctions bilaterally, but on the left posterolateral thalamus there 
was a large ischemic lesion.  
He was diagnosed as having Holmes’ tremor caused by a lacunar thalamic stroke and was initiated 
on levodopa, with partial improvement of his tremor. 
Discussion: Thalamic stroke usually causes sensory dysfunction, such as hemianesthesia, severe 
pain (Dejerine-Roussy syndrome), sensory ataxia and cognitive alterations, including transcorti-
calaphasia. Rarely, a Holmes-like tremor occurs years after ischemic lesions of thalamus.  
Although some authors believe its pathophysiology lies in the interruption of cebellum-rubro-tha-
lamic fibers to the Ventro-lateral thalamic nucleus, lesions that spare this nucleus had been associ-
ated with tremor, such as in our patient. Treatment of thalamic tremor is the same as other types of 
Holmes’ tremor and may include levodopa, propranololand clonazepam, among others.
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Influence Of Oral Cytidine 5’-Diphosphocholine (Citicoline) On Plasma Levels Of Homocyste-
ine In Patients With Vascular Dementia. 
O.M. Korolenko1 
 
Kharkiv National Medical University, Kharkiv, UKRAINA1

Cerebrovascular disturbances being a major cause of human morbidity and mortality remain among 
the most important medical and social problems. Incidence of cerebrovascular pathology in most 
East European countries including Ukraine is extremely high. Many studies on etiology and patho-
genesis helped our understanding of cerebrovascular diseases. Thus hyperhomocysteinemia is a 
known factor correlating with the occurrence of cerebrovascular pathology. Cytidine 5’-diphospho-
choline (citicoline) on the other hand is known to be a neuroprotective agent.  
A question we attempted to answer by this study was: whether or not oral intake of citicoline influ-
enced homocysteine plasma level. 
A group of 18 patients aged 64-73 with stable poststroke vascular dementia received 1000 mg of 
citicoline orally twice a day for a period of one month. Plasma level of homocysteine was checked 
before treatment, during 3rd week of treatment with citicoline and 2 weeks after termination of 
treatment. According to a baseline (pre-treatment) level of homocysteine patients were divided into 
1st group of 11 people with high hyperhomocysteinemia (12-14.9 mcmol/L) and 2nd group of 7 
people with extremely high hyperhomocysteinemia (above 15 mcmol/L). 
Despite noticeable improvement of cognitive functions in the 1st group of 11 patents, no significant 
changes of homocysteine levels were detected neither during treatment with citicoline nor 2 weeks 
after treatment termination. The 2nd group of 7 patients that did not show improvement of cognitive 
functions, demonstrated 2.4% decrease of homocysteine level during treatment with citicoline and 2 
weeks after treatment termination. 
Conclusions. Treatment of vascular dementia by oral citicoline might induce a slight decrease of ho-
mocysteine level in patients with very high hyperhomocysteinemia (above 15 mcmol/L). 
Plasma level of homocysteine in patients with vascular dementia treated by citicoline does not cor-
relate with level of cognitive functions.

R1117  Behavioral disorders and post-stroke dementia 

Predictors of post stroke depression in a Tunisian population 
I. Chatti1, F. Bouattay2, S. Ben amor3, Sa. Naija4, An. Khefifi5,  S. Benammou6 
 
Department of neurology, CHU Sahloul, SOUSSE, Sousse, TUNISIA1, department of neurolo-
gy, CHU Sahloul, SOUSSE, sousse, TUNISIA2, department of neurology, CHU Sahloul, SOUSSE, 
sousse, TUNISIA3, department of neurology, CHU Sahloul, SOUSSE, Sousse, TUNISIA4, depart-
ment of neurology, CHU Sahloul, SOUSSE, Sousse, TUNISIA5, department of neurology, CHU 
Sahloul, SOUSSE, Sousse, TUNISIA6

Introduction: Depression is the most common psychiatric manifestation after a cerebrovascular ac-
cident (CVA). Its prevalence is 30-35%. This high prevalence is the origin of the concept of “post 
stroke depression” 
Aims: To determine the frequency and severity of post-stroke depression in a sample of stroke pa-
tients. Search for factors predicting occurrence of post stroke depression 
Patients and methods: Prospective study of 60 stroke patients dating from more than three months 
followed at outpatient neurology CHU Sahloul Sousse. The severity of functional impairment and 
detecting a depression were performed through RANKIN score and the Hamilton scale respectively 
Results: We collected a total of 60 patients with a mean age of 66.2 years and sex ratio of 1. Depres-
sion was more pronounced in patients between 71-80 years (36.3%). The rate of depression in pa-
tients with ischemic stroke was 72.7% against 27.3% for hemorrhagic stroke. Depression was found 
in 65.9% of patients with a stroke left with a significant difference (p = 0.04). Patients with a score 
of 3 or more RANKIN were most threatened by depression (72.7%) with a significant difference (p 
= 0.01). Among patients who received physical therapy, 52.2% had depression 
Conclusion: in our series, age, ischemic stroke, involvement of the left hemisphere and the impor-
tance of motor impairment was the most correlated factors to the occurrence of post-stroke depres-
sion
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Table

Groups MoCA, mean 
score

Latency of the Р3, 
msec.

Amplitude of the N2/P3, mcV

Stroke, all patients, n = 21 24.4 392.1±35.2 8.4±4.1

Diabetes mellitus type 2, n = 
9

24,4   *392.2±39.4 **8.1±1.7

Non-diabetic patients, n = 12 25.2   387.7±32.2 **11.1±3.6

Chronic brain ischemia, all 
patients, n = 31 

23.1 404.2±41.7 8.9±3.4

Diabetes mellitus type 2, n = 
19

22.4 *419.5±37.9 8.0±2.5

Non-diabetic patients, n = 12 24.2 392.2±40.2 8.5±3.3

Control group, n=21 29.1 348±17 11.5±4

 

R1119  Behavioral disorders and post-stroke dementia 

Cerebrovascular disease, metabolic syndrome and cognitive function. 
A.V. Chatskaya1, V.V. Gnezditskiy2, M.M. Tanashyan3,  O.S. Korepina4 
 
Research Center of Neurology, Russian Academy of Medical Sciences., Moscow, RUSSIAN 
FEDERATION1, Research Center of Neurology, Russian Academy of Medical Sciences., Moscow, 
RUSSIAN FEDERATION2, Research Center of Neurology, Russian Academy of Medical Sciences., 
Moscow, RUSSIAN FEDERATION3, Research Center of Neurology, Russian Academy of Medical 
Sciences., Moscow, RUSSIAN FEDERATION4

Background. Metabolic syndrome (MS) is a risk factor for cognitive impairment especially in case 
of combination with cerebrovascular disease (CVD). The aim of our study was investigation of cog-
nitive function in patients with both CVD (stroke and chronic brain ischemia) and MS. 
Methods. We examined 52 patients (14 – men, 38 – women; mean age 65+/-7) with CVD and MS. 
31 patients (60%) suffered from chronic brain ischemia and 21 (40%) patients had a history of 
stroke. All patients were tested via the Montreal cognitive assessment (MoCA) and P300 (odd-boll 
paradigm) tests. Among patients with stroke 9 (43%) had diabetes mellitus type 2 (DM 2), while 12 
(57%) – were non-diabetic. In the group with chronic brain ischemia 19 patients (61%) had DM2, 
and 12 (39%) – were non-diabetic. Control group consisted healthy subjects, n=21. 
Results. The MoCA mean score in the group of patients with chronic brain ischemia was 23.1 and 
in the group with stroke – 24.4. Also, latency of the P3 was more prolonged and amplitude of the 
N2/P3 was lower in patients from both groups in comparison with control group (p<0.005). In the 
group of patients with chronic brain ischemia the latency of the P3 was more prolonged than in pa-
tients with stroke in patients with DM2 (p<0.05). The amplitude of the N2/P3 was lower in patients 
with DM2 than in non-diabetic patients in group of patients with stroke (p<0.05) (see Table; *,** 
statistically significant differences). 
Conclusion. Diffuse brain impairment may not lead to more pronounced cognitive deficit than focal 
in patients with CVD and MS. The existence of DM2 can raise the risk of cognitive impairment. 
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Clinical progress of poststroke dementia: Restrospective study for over 2 years of follow-up 
period 
H.S. Kim1, S.H. Oh2, W.C. Kim3,  O.J. Kim4, W.S. Oh5

 
CHA University Bundang Medical Center, Gyeonggi-do, SOUTH KOREA1, CHA Universi-
ty Bundang Medical Center, Gyeonggi-do, SOUTH KOREA2, CHA University Bundang Medical 
Center, Gyeonggi-do, SOUTH KOREA3, CHA University Bundang Medical Center, Gyeonggi-do, 
SOUTH KOREA4, Yonsei Oh’s Neurology Clinic, Seoul, SOUTH KOREA5

Background: Vascular cognitive impairment(VCI) is a heterogeneous group of cognitive disorders 
caused presumably by vascular insults. Since the concept of VCI is proposed in 2003, it is used as 
an umbrella term to include a spectrum of implement from mild ‘vascular cognitive impairment’ 
to vascular dementia(VD). VCI contains various subtypes of clinically and radiologically-different 
manifestation. Based on clinical presentations, subtypes of VCI are classified as VCI-no demen-
tia(VCI-ND), VD and mixed primary neurodegenerative dementia (usually AD) and VD. There are 
VD subtype including post-stroke dementia, subcortical dementia, and leukoariosis. Becaue of its 
heterogeneity, clinical progress of each subtype of VCI is still needed to be investigate. To find out 
the clinical progress of post-stroke dementia, we performed a retrospective study for over 2 years of 
follow-up period. 
Methods: Based on the brain magnetic resonance imaging(MRI) with diffusion imaging, patients 
with acute cerebral infarction and memory complaints are enrolled in this study. Detailed neuropsy-
chological test (Seoul Neuropsychiatric Battery-I) was performed at initial diagnosis and detailed 
clinical interview and brief mental function tests (K-MMSE, CDR and GDR) were applied.  
Results: From January to December of 2000, 30 patients are identified to have acute cerebral in-
farction and memory complaints. Among them, 4 patients are excluded for failure to follow up and 
7 patients for VCI-ND. 19 patients (10 man and 9 women) are included in this study. Mean age is 
72.89 (SD=9.29, range=57-92) years and mean duration of education is 7.9 years with four illiterate. 
Recovery of cogntive function is demonstrated in 13 patients within one to seven months after the 
onset of acute stroke, however, five patient developed delayed cogntive impairment in between 15 
months to 48 months. Six patients show no improvement after the onset of stroke and five of them 
continues to deteriorate. 
Conclusion: According to our cohort, poor prognostic factors after post-stroke dementia are old age, 
low educational level, and underlying mild memory impairments identified as memory complaints. 
 
 

Interesting and challenging cases R1201-R1270,  
Terminal R12 
Chair: R. Ackerman, USA and  H. Woehrle, Germany
R1201  Interesting and challenging cases 

Diffusion tensor imaging fibre tractography can visualize affected tracts in acute lacunar 
stroke 
M. Griebe1, M.E. Wolf2, M.G. Hennerici3,  K. Szabo4, A. Gass5

 
Department of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Mann-
heim, GERMANY1, Department of Neurology, UniversitätsMedizin Mannheim, University of 
Heidelberg, Mannheim, GERMANY2, Department of Neurology, UniversitätsMedizin Mannheim, 
University of Heidelberg, Mannheim, GERMANY3, Department of Neurology, UniversitätsMedizin 
Mannheim, University of Heidelberg, Mannheim, GERMANY4, Department of Neurology, Univer-
sitätsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY5

Background: Magnetic resonance (MR) diffusion imaging is a powerful tool in acute stroke imag-
ing. Tractography using diffusion tensor imaging (DTI) is technically challenging, but when new 
generation 3T systems can be employed, the high signal-to-noise ratio and a high number of dif-
fusion directions provide solid data for advanced analyses. In this pilot study we evaluated the ap-
plication of fibre tractography in acute lacunar stroke patients for clinicopathologic correlation and 
eventual estimation of recovery potential. 
Methods: Three patients with pure-motor symptoms and lacunar ischemic lesions of striatolenticular 
arteries 3-5 days post stroke are reported. DTI (256 directions) was performed on a 3T MR scan-
ner (Siemens Skyra) with a 32-channel head coil. Two fibre tracking runs were performed with the 
syngo Neuro 3D tool: 1. to display the intact fibres of the pyramidal tract (seed regions in ipsilateral 
mesencephalon, crus cerebri), 2. to display the affected fibres (seed region in the acute ischemic le-
sion). 
Results: Fibre tracking generated fibre visualisation from both seed regions in healthy tissue and 
the acute ischemic lesion. The two tractographies were complementary with only a minor overlap 
(see Fig. A). The target areas in the primary motor cortex corresponded well to the clinical findings: 
hand knob and lateral thereof in a patient with brachiofacial paresis, parasagittal in two patients 
with predominant affection of the lower extremity (see Fig. B). 
Conclusion: High signal-to-noise MRI allows DTI fibre tracking of the pyramidal tract from both 
the acute lesion and healthy tissue and provides new anatomical information with a good clinico-
pathologic correlation in acute lacunar stroke. It seems to be a promising tool to be further evaluated 
for the estimation of recovery potential in neuroplasticity trials. 
 



368

23. European Stroke Conference

E-Poster Session Red

R1202  Interesting and challenging cases 

Progressive encephalopathy presenting with dementia, gait disorder and myoclonic jerks. 
M. Trauscheid1, O. Pape2, W. Schulz-Schaeffer3,  B. Harting4, W. Heide5 
 
AKH Celle, Dept. Neurology, Celle, GERMANY1, AKH Celle, Dept. Neurology, Celle, GERMA-
NY2, UMG Göttingen, Göttingen, GERMANY3, AKH Celle, Dept. Neurology, Celle, GERMANY4, 
AKH Celle, Dept. Neurology, Celle, GERMANY5

Background: Rapidly progressive dementia and myoclonia may point to the diagnosis of sporadic 
Creutzfeldt Jacob’s disease (sCJD). We present a similar case with a different, yet treatable diagno-
sis.  
Case report: A female patient aged 77 was admitted with left-sided rhythmic myoclonic jerks and 
secondary generalized seizures. During the last weeks she had developed severe ataxia of gait, 
rapidly progressive dementia and recently irregular myoclonia. Neurologically, she showed mild 
spastic tetraparesis and akinetic mutism without speech production. Eye movements and fixation 
of gaze were preserved normally. Series of irregular myoclonic jerks could easily be triggered by 
sensory stimulation or by the initiation of movements. EEG showed moderate general slowing with 
periods of rhythmic generaliized sharp waves, and triphasic waves, most pronounced over the left 
fronto-precentral region. CSF was completely normal, protein 14-3-3 was negative. MR imaging 
showed multifocal confluent T2 hyperintensities of the white matter at left frontal and bilateral 
occipito-parietal sites, associated with multiple small spots of signal extinction in susceptibili-
ty-weighted imaging (SWI).  
Stereotactic brain biopsy with histology and immmuno-histochemistry yielded multiple amyloid 
plaques and deposits of beta amyloid  in the walls of small arteries, where also cytotoxic  T lympho-
cytes and macrophages were found, thus confirming the diagnosis of „amyloid beta-related angiitis“ 
(ABRA). Treatment with steroids lead to partial improvement of neurological deficits and of leuk-
encephalopathy. 
Conclusion: ABRA is a clinically and morphologically distinct, inflammatory / vasculitic variant 
of cerebral amyloid angiopathy (CAA). As the inflammatory pathology wide-spread multifocal va-
sogenic ede-ma of the subcortical white matter often develops within a few weeks, ist clinical ap-
pearance may include rapidly progressive demntia, thus being an important diffferential diagnosis 
of CJD. The typische MRI pattern and a relatively good response to steroids lead tot he correct diag-
nosis, which may be proved by brain biopsy. 
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Recurrent arterial thromboembolic events following the use of oral contraceptives 
C. Blahak1, D. Artemis2, M.G. Hennerici3

 
Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mann-
heim, GERMANY1, Department of Neurology, UniversitaetsMedizin Mannheim, University of 
Heidelberg, Mannheim, GERMANY2, Department of Neurology, UniversitaetsMedizin Mannheim, 
University of Heidelberg, Mannheim, GERMANY3

Background: While combined hormonal oral contraceptives (OC) are well-known to increase the 
risk of arterial thromboembolism, it has been assumed that newer progestin-only preparations 
(POC) do not raise the risk of stroke.  
Case Report: We report on a 29-year-old woman who presented with an acute onset of motor apha-
sia and right-sided brachiofacial hemiparesis (NIHSS on admission 6). MRI demonstrated acute 
ischemic lesions in the left insular region, the left centrum semiovale and bilaterally in the parietal 
lobes as well as an occlusion of the left middle cerebral artery (MCA), suggesting proximal em-
bolism (Fig. 1). The patient was treated with rt-PA within 3 hours after stroke onset, resulting in 
an early recanalisation of the left MCA and a substantial improvement of symptoms (NIHSS 1 at 
discharge). Beside chronic nicotine abuse, 3 weeks before the stroke she started to take the POC 
desogestrel.  
Two years earlier, the patient suffered a myocardial infarction caused by embolism from an apical 
cardiac aneurysm with thrombus formation (Fig. 2), that was treated with oral anticoagulation for 1 
year. Interestingly, about 3 weeks before this event she started to take an OC as well.  
The latest echocardiography 3 days post-stroke confirmed the apical aneurysm but excluded throm-
botic formations.  
Discussion: Several studies proved an increased stroke risk in women currently taking OC. In sev-
eral meta-analyses an almost twofold increased risk of stroke while taking OC was estimated, with 
a positive dose-risk relation in regard of the estrogen component. Despite fewer data available, es-
trogen-free POC have not been assumed to increase the stroke risk and thus are commonly recom-
mended for patients at risk of thromboembolism.  
Conclusion: This case impressively demonstrates that in the presence of further risk factors like nic-
otine abuse and cardiac sources of embolism, even the use of newer POC might result in a notewor-
thy increased risk for arterial thromboembolic events. 
 

R1203  Interesting and challenging cases 

SMART syndrome : three cases report in adults with 14 years follow up. Clinical presentation 
and treatment  questioning. 
A. GUILBERT1, D. CIOCANU2, J-Ph. THENINT3

 
sce de neurologie CHICAM, ALENCON, FRANCE1, sce de neurologie, ALENCON, FRANCE2, 
sce de neurologie, ALENCON, FRANCE3 

Background : SMART syndrome (stroke-like migraine attacks after radiation therapy) is an uncom-
mon and often recurrent pathology which can lead to severe chronic disability. Preventing manage-
ment of relapses appears to be challenging. 
Methods : we report clinical, radiological, isotope and follow up data of three patients who under-
went neurosurgery, radiotherapy, and chemotherapy for brain tumor years before. Data are discussed 
according to Bartelson criteria 
Results : Clinical presentation (cf) includes severe headaches secondary complicated by visual dis-
turbances, aphasia, hemiplegia, partial motor or partial complex seizures, time of recovery and be-
fore relapse. 
MRI shows cortical transient gadolinium enhancement (cf). Isotope studies (cf) for two patients 
showed opposite patterns in acute phase. 
Conclusion : Recurrence and worsening over years lead to questions about preventing management. 
The few number of cases is not relevant with statistically validated therapeutic options. Usually AS-
PIRIN, anticonvulsivant, antimigrain and vasomotor medications are associated.
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R1205  Interesting and challenging cases 

The many faces of porphyria in a stroke patient. 
V.E. Held1, A. Alonso2, K. König3, E.. Hornberger4, M.G. Hennerici5,  A. Chatzikonstantinou6 
 
Department of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Ger-
many, Mannheim, GERMANY1, Department of Neurology, UniversitätsMedizin Mannheim, 
University of Heidelberg, Germany, Mannheim, GERMANY2, Department of Neurology, Universi-
tätsMedizin Mannheim, University of Heidelberg, Germany, Mannheim, GERMANY3, Department 
of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Germany, Mannheim, 
GERMANY4, Department of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, 
Germany, Mannheim, GERMANY5, Department of Neurology, UniversitätsMedizin Mannheim, 
University of Heidelberg, Germany, Mannheim, GERMANY6

Case: A 45 y/o woman was admitted after a first epileptic seizure. 4 months ago, she had been diag-
nosed with tuberculosis and put on standard combination therapy. Further personal and family histo-
ry was unrevealing 
On admission, she was somnolent but without focal neurological deficits. MRI revealed occipital 
FLAIR-hyperintensities consistent with posterior reversible encephalopathy syndrome (PRES, Fig. 
1). Follow-up MRI on day 6  showed remission of PRES but new-onset vasospasms (Fig. 2a,b). 
The day before, she had developed progressive flaccid tetraparesis which nerve conduction stud-
ies (NCS) suggested to be due to demyelinating polyneuropathy (PNP). In spite of early nimodip-
ine treatment, she suffered several strokes with a hemodynamic pattern in the left MCA- and both 
PCA-territories (Fig. 2c,d). These were clinically masked by severe tetraparesis. The combination of 
symptoms and a reddish patient’s urine led us to suspect porphyria. 
When this suspicion came up, we stopped tuberculostatic therapy, which had probably triggered the 
porphyria attack, and administered hemin and high-dose glucose.  
Laboratory findings revealed variegate porphyria, an autosomal-dominant form, common in South 
Africa but rare in Europe caused by mutation in the gene for mitochondrial protoporphyrinogen ox-
idase. Under treatment, porphyrines were normal, but tetraparesis still progressing. When it affected 
respiration, mechanical ventilation became necessary 1 month after admission. NCS and EMG now 
showed severe axonal PNP with persisting acute denervation. The patient was transferred to rehab 6 
weeks after admission. 
Discussion: We present a case of variegate porphyria which highlights not only the many possible 
presentations, but also diagnostic and therapeutic challenges to be encountered. While individual 
symptoms are not uncommon in porphyria, their combination and severity in our patient is very un-
usual, as is the combination of PRES with vasospam and stroke. 
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R1207  Interesting and challenging cases 

Basilar Artery Thrombus in a Thrombophilia Patient Complicated by Iatrogenic Sub-arach-
noid Haemorrhage. 
P.W. Ferdinand1, J Weerathunga2, I Natarajan3,  C Jadun4

 
University Hospital North Staffordshire, Stoke-on-Trent, UNITED KINGDOM1, University 
Hospital North Staffordshire, Stoke-on-Trent, UNITED KINGDOM2, University Hospital North 
Staffordshire, Stoke-on-Trent, UNITED KINGDOM3, University Hospital North Staffordshire, 
Stoke-on-Trent, UNITED KINGDOM4

Background: A 42 year old male presented (on the background of progressive dyspnoea) with pro-
gressive symptoms of headache, dysarthria, diplopia, ataxia and hemiparesis. He previously had 
multiple deep venous thromboses and a family history of venous thrombo-embolic disease. He had 
ceased anti- coagulation a few months previously. Hours later his National Institute of Health Stroke 
Scale (NIHSS) deteriorated from 5 to 10 and computed tomography (CT) angiogram showed a bas-
ilar occlusion. (see image). Digital subtraction angiography confirmed occlusion and thrombectomy 
was performed. During posterior cerebral artery inspection, a thalamo-perforate artery was perforat-
ed.  
Method: Case Report 
Results: Follow up CT showed haemorrhage around the brainstem extending along the tentorium 
cerebelli, suprasellar cistern into the foramen magnum causing mass effect on the right midbrain. 
(see image). CT pulmonary angiogram confirmed bilateral pulmonary emboli. Owing to his haem-
orrhage an inferior vena cava filter was inserted to prevent further embolization. 24 hours later he 
deteriorated neurologically and repeat CT scan showed an obstructive hydrocephalus. He underwent 
external ventricular drain insertion and his NIHSS improved to 6 on the following day. Given the 
significant thrombotic events, low molecular weight heparin prophylactic dose was commenced at 
48 hours with a view towards gradually titrating the dose to full therapeutic level.    
Conclusion: This was a complex case with several issues. Sub- arachnoid haemorrhage following 
mechanical thrombectomy has been reported as not an uncommon finding on follow up CT imaging 
but rarely does it lead to further complications requiring additional neurosurgical intervention. Our 
case describes the difficulties in managing such a complication in the context of a patient with ac-
tive arterial and venous thrombo- embolic disease who requires urgent anti-coagulation. Currently 
there are no guidelines to facilitate this at present. 

 

R1206  Interesting and challenging cases 

Thyrotoxic Graves’ Disease Causing Infarct and a Moyamoya-like Vasculopathy: A Case Se-
ries 
N.H. Shah1, G. Ortiz2, A. Forteza3

 
University of Miami, Miami, USA1, University of Miami, Miami, USA2, University of Miami, Mi-
ami, USA3

BACKGROUND 
Graves’ disease, an autoimmune hyperthyroid state, has been reported with occlusive intracranial 
arteriopathy of the terminal Internal Carotid Artery (ICA). Moyamoya-like syndrome is a cerebral 
vasculopathy characterized by stenosis of the terminal portion of the ICA primarily and develop-
ment of a fine collateral network of vessels. However, it is unclear whether Grave’s with thyrotoxi-
cosis causes arteriopathy due to a hyperadrenergic state or due to inflammation.   
METHODS AND RESULTS: 
We describe five cases of patients with Graves’ disease in the setting of thyrotoxicosis presenting 
with ischemic strokes. Workup revealed radiological and clinical findings consistent with a Moyam-
oya-like pathogenic process. None of the patients had evidence of prior atherosclerosis in other arte-
rial territories. Also, none of the patients had prior stroke. All patients survived their acute cerebral 
infarct and treatment with immunotherapy yielded variable results.  
CONCLUSION: 
Much remains undiscovered regarding the association between Graves’ disease and Moyamoya-like 
vasculopathy especially with regard to the mechanism of ICA stenosis. Prevention and screening 
with ultrasound-guided modalities to date has not been performed for which we will be initiating a 
prospective trial. Treatment with immunotherapy yielded modest benefits, perhaps due to the main 
etiology of fibrosis being from a hyperadrenergic state. 
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Transient global amnesia due to perifornical haemorrhage 
D. Ulbricht1 
 
Centre de Neurologie, Esch-sur-Alzette, LUXEMBURG1

Transient global amnesia (TGA) presents with sudden reversible loss of memory. Neurological 
exam and paraclinical tests are normal. MRI after the attack may point to ischemia of the lateral 
hippocampus. Mimickers are rare, but deserve attention, as some authors recommend hospital dis-
charge as soon as the diagnosis is clinically established. Case report 
A 74 year-old man had sudden loss of memory, began to question his wife repeatedly, without 
any other neurological or behavioural sign. In the emergency room, he was still as amnesic, but 
the symptoms were resolving. Examination was normal but for bilateral Babinski’s sign. His past 
medical history was remarkable for anticoagulation after pulmonary embolism. CCT showed hae-
morrhage of the fornix. The next day, he had recovered entirely, and IRM showed minimal residual 
blood of the choroid plexus surrounding the fornix.  
Discussion  
TGA is a characteristic clinical syndrome of unknown aetiology, probably due to ischemia of the 
lateral hippocampus. The present case shows that despite typical history two factors trigger atten-
tion: (1) the patient’s age, (2) the bilateral Babinski’s sign, which remains ill explained. It is known, 
albeit rare, that fornix lesions can present with amnesia, and the potential participation of the fornix 
in TGA is highlighted by this case. 
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BRAIN-TO-BRAIN EMBOLISM: AN UNKNOWN PATHWAY 
R. López Blanco1, J. Díaz Guzmán2, P. Calleja Castaño3,  A. Méndez Guerrero4, C.P. de Fuenmayor 
Fernández de la Hoz5,  M. González Sánchez6, L. Llorente Ayuso7,  A. Hilario8

 
Dept. of Neurology, Hospital Universitario 12 de Octubre, MADRID, SPAIN1, Dept. of Neu-
rology, Hospital Universitario 12 de Octubre, MADRID, SPAIN2, Dept. of Neurology, Hospital 
Universitario 12 de Octubre, MADRID, SPAIN3, Dept. of Neurology, Hospital Universitario 12 de 
Octubre, MADRID, SPAIN4, Dept. of Neurology, Hospital Universitario 12 de Octubre, MADRID, 
SPAIN5, Dept. of Neurology, Hospital Universitario 12 de Octubre, MADRID, SPAIN6, Dept. of 
Neurology, Hospital Universitario 12 de Octubre, MADRID, SPAIN7, Dept. of Neuroradiology, 
Hospital Universitario 12 de Octubre, MADRID, SPAIN8

Background: The clinical association among brain venous thrombosis and ischemic stroke is excep-
tional, being only described prior to date in two patients with patent foramen ovale (PFO). 
Brain-to-brain embolism is postulated as an extremely uncommon stroke mechanism. 
Methods: Report of an unusual paradoxical embolism stroke. 
Results: A 51-year-old woman with history of chronic iron-deficiency anemia and acute occipi-
to-cervical cephalalgia since 2 weeks, one day after having received a cervical massage, suddenly, 
she underwent dysartria, partial sensory and strength deficits in right hemibody. She was admitted 
in our Stroke Unit within 5 hours after the onset. CT angiography of supra-aortic arteries ruled out 
carotid pathology. The MR-imaging demonstrates two acute ischemic strokes in left perirolandic 
cortex and a right transverse sinus thrombosis that reached ipsilateral sigmoid sinus and jugular 
foramen, confirmed by MR angiography of cerebral venous system. Echocardiography evidenced 
PFO. As a result of accurate diagnosis and anticoagulant therapy, the patient recovered  totally. The 
restoration of cerebral vein drainage was confirmed two months later. 
Conclusion: The concurrence of cerebral vein thromboses, ischemic stroke and PFO, as well as the 
chronopathology in this patient, suggest strongly a brain-to-brain embolism as stroke mechanism. It 
is extraordinary that the origin and destination of emboli may be intracranial.  In  ischemic strokes 
with PFO and acute atypical previous headache might be justified a cerebral venous thrombosis re-
search. 
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The significance of systemic hypertension in maintaining cerebral perfusion in a young patient 
with Takayasu’s Arteritis 
D. PATEL1, S. BARRIE2, G. GUNATHILAGAN3 NIL

 
EAST KENT UNIVERSITY HOSPITALS TRUST, MARGATE, UNITED KINGDOM1, 
EAST KENT UNIVERSITY HOSPITALS TRUST, MARGATE, UNITED KINGDOM2, EAST 
KENT UNIVERSITY HOSPITALS TRUST, MARGATE, UNITED KINGDOM3

Background 
Cerebral hypoperfusion is recognised in the causality of brain ischaemia. Arterial hypertension is 
the most recognised modifiable factor in the secondary prevention of stroke.  This challenging case 
illustrates the importance of hypertension in maintaining cerebral blood flow in a 23 year old lady 
with Takayasu’s Arteritis as invaluable in modifying her risk of further stroke.  
Method 
LF is a 23 year old female with four year history of intermittent postural syncope and visual loss 
without focal neurology. A loud carotid bruit was auscultated at the right carotid artery.  
MRA and Doppler ultrasound imaging evaluated complete bilateral common carotid artery (CCA) 
stenosis. Preservation of the cerebral circulation was supplied by from collateral vessels.  Surgery 
was deemed of no benefit. 
LF expressed worsening symptoms and repeat imaging revealed significant new subclavian and ver-
tebral stenosis not apparent on imaging six months previously. Blood pressure readings were unob-
tainable in the upper limbs but 240/140 at thigh. 
A diagnosis of Takayasu’s Arteritis was made in view of progressive arteriosclerosis and elevated 
ESR. LF was trialled on Methotrexate and Prednisolone with clinical and serological improvement.  
Reduction in steroid therapy co-incided with dysphasia and right sided weakness. MRI head showed 
watershed infarcts in the left middle cerebral artery (MCA) territory consistent with cerebral hy-
poperfusion injury.  
Result  
Raised systolic blood pressure in the lower limbs was likely necessary to maintain adequate cerebral 
perfusion pressure within small cerebral arterioles given evidence of extensive and progressive large 
vessel vasculitis. Reduction in steroid dose may have precipitated hypoperfusion stroke. 
Conclusion 
LF suffered watershed infarcts in the left MCA territory of her brain due to cerebral hypoperfusion 
secondary to complete occlusion of both CCA as a result of Takayasu’s Arteritis. Reduction in ste-
roids may have adversely lowered blood pressure to precipitate infarction.  The hypertensive effects 
of steroids cannot be interpreted as solely responsible given the multitude of precipitants of hypo-
tension. 
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Cerebral gas embolism associated with cavernous tuberculosis 
L. Letra1, L. Isidoro2, J. Sargento-Freitas3,  F. Silva4, P. Ferreira5,  G. Cordeiro6 
 
Neurology Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, POR-
TUGAL1, Neurology Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL2, Neurology Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL3, Neurology Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL4, Pneumology Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL5, Neurology Department, Centro Hospitalar e Universitário de Coimbra, Coimbra, 
PORTUGAL6

Introduction: Cerebral gas embolism is a rare condition generally associated with trauma and vascu-
lar procedures. These emboli migrate typically to small cerebral arteries with consequent reduction 
in distal perfusion and local inflammatory response. Clinical presentation is determined by the abso-
lute quantity of gas and the areas affected. It may include positive (headache, seizures) or negative 
(paresis, altered state of consciousness) symptoms, usually with abrupt onset. The incidence of cere-
bral ischemic events with this etiology is undetermined.  
Case Report: Male patient, 57 years old, hypertense and smoker, presents with recurrent transient 
episodes of sensorimotor deficits in the right arm. Initial CT, thoracic radiography, ECG and analyt-
ic study showed no relevant findings. Transcranial Doppler showed multiple HITS in all intracranial 
arteries (1HIT/10s), while transesophageal echocardiogram was unremarkable except for PFO with 
minor right-left shunt. During hospitalization, he experienced several similar episodes of increased 
severity and ten days after admission presents a generalized seizure followed by hemoptysis and 
consequen need for mechanical ventilation. Urgent head-CT showed multiple air-isodense spots in 
both hemispheres suggesting cerebral air embolism. Thoracic and lung Angio-CT revealed a large 
right apical lung cavernoma, suggestive of pulmonary tuberculosis. Currently, the patient is alert, 
with vertical ophtalmoplegia and tetraplegic, without respiratory support. Head-MRI showed exten-
sive cortical laminar necrosis and leucoencephalopathy. 
Discussion/Conclusion: This is the second case report of air embolism associated with a tubercu-
loma. It is believed that the mechanism involved is based on the existence of a fistulous communi-
cation between the (air-filled) cavernoma and a pulmonary vessel (usually a pulmonary vein). Ma-
neuvers that increase intrathoracic pressure can trigger massive entry of air directly into systemic 
circulation
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A multi-specialty diagnostic challenge: investigating the cause of recurrent strokes and recur-
rent venous thromboembolic disease in a previously fit middle-aged woman. 
L.J. Shaw1 
 
Royal United Hospital, Bath NHS Trust, Bath, UNITED KINGDOM1

Background 
A 56 year old woman presented in December 2010 with thrombophlebitis of both forearms, treat-
ed with antibiotics. A week later re-presented with occlusive popliteal/femoral Deep Vein Throm-
bosis (DVT) right leg: commenced Warfarin. Two weeks later, presented again: this time with left 
leg DVT and bilateral forearm thrombophlebitis, despite being adequately anticoagulated. She was 
changed to treatment-dose Clexane and CT chest/abdomen/pelvis (CT C/A/P) requested. She then 
presented to TIA clinic on 10th January 2011 with sudden left hand weakness the previous day. 
Whilst in clinic she developed bilateral left visual field loss and was admitted to the Acute Stroke 
Unit. She had no significant past medical or family history. 
Methods 
This poster will describe her subsequent clinical progress and investigations, including a number of 
further major stroke and venous thrombo-embolic episodes for which she had an inferior vena cava 
filter fitted, anticoagulation and antiplatelets. She also had a nephrostomy. 
Results 
MRI brain: multiple bilateral infarcts. CT C/A/P: bilateral pulmonary emboli, gross right hydro-
nephrosis and splenic infarct. CA125 raised.  MRI pelvis: fibroids and benign-looking left ovarian 
mass thought fibroadenomatous. Cardiac and autoimmune investigations normal. 
Conclusion 
Gynaecology and oncology felt paraneoplastic disease extremely unlikely. Rheumatology opinion 
sero-negative antiphospholipid syndrome (clinically responded to steroids) and treated with cyclo-
phosphamide.  She remained well with no further events until 19.07.11 when she was readmitted 
with iliac vein DVTs. PET scan showed an active but unusual adnexal mass: at surgery found to be 
a left ovarian endometrioid adenocarcinoma, grade 2, FIGO 1a, pT1a NX.  
Post-operatively no further thrombotic episodes and has discontinued steroids and immunosuppres-
sants. She has made a great recovery from her serious post-stroke disabilities and is now running a 
Bed and Breakfast. 
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CASE REPORT: Vertebrobasilar artery aneurysm causing acute brainstem ischaemic stroke 
then subarachnoid haemorrhage. 
K.H. Lawton1, I.A. Kane2, N. Gainsborough3,  B. 

 
Brighton and Sussex University Hospital Trust, Brighton and Hove, UNITED KINGDOM1, 
Brighton and Sussex University Hospital Trust, Brighton and Hove, UNITED KINGDOM2, Brigh-
ton and Sussex University Hospital Trust, Brighton and Hove, UNITED KINGDOM3, Brighton and 
Sussex University Hospital Trust, Brighton and Hove, UNITED KINGDOM4

This case report illustrates how difficult vertebrobasilar artery aneursyms (VAA) are to manage and 
lack of clarity regarding treatment options.  
A 74 year old gentleman presented with ataxia, vomiting and dysarthria. His imaging demonstrated 
a fusiform dilation of the vertebrobasilar artery associated with mural thrombus but no acute dissec-
tion or infarct. Symptoms resolved rapidly and he was diagnosed with posterior circulation TIA. He 
was started on aspirin 300mg then clopidogrel 75mg after 2 weeks and vascular risk factors were 
optimised. Following discussion with neuroradiology no treatment options were available for this 
aneurysm. A month later he presented acutely with ataxia, dysarthria, LMN 7th nerve palsy and 
gaze palsy his symptoms were fluctuating and progressive. He was diagnosed with midbrain stroke 
secondary to turbulent flow in the ecstatic vessel and treated with aspirin 300mg. The patient sud-
denly collapsed and was found to have subarachnoid haemorrhage from ruptured aneurysm.  
VAA are an abnormality affecting the posterior circulation that cause symptoms as result of isch-
aemic thrombus, basilar occlusion, direct compression on brainstem and cranial nerves or rupture of 
the aneurysm.  
Surgical or radiological approaches are challenging due to the proximity of the artery to the brain-
stem and lack of techniques to safely gain access to the basilar artery. The data for use of antithrom-
botic therapy is conflicting. It remains undecided if antithrombotic therapy increases the risk of 
haemorrhage verses the protective effect against brainstem ischemia. Some evidence suggests that 
aspirin trends towards a protective effect but the studies remain unconfirmed by further research.  
Our patient suffered recurrent brainstem ischaemia and the risk of further events without aspirin 
was weighed against the rare event of aneurismal rupture. It remains a difficult balance to strike and 
treatment need further exploration and evidence for current practice clarified. 
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Hypertension, Confusion and Small Vessel Disease 
A. Surendranathan1, J. Penge2, R. Greenwood3

 
HASU, University College Hospital, 235 Euston Road, London, NW1 2BU, London, UNITED 
KINGDOM1, HASU, University College Hospital, 235 Euston Road, London, NW1 2BU, London, 
UNITED KINGDOM2, HASU, University College Hospital, 235 Euston Road, London, NW1 2BU, 
London, UNITED KINGDOM3

Introduction: Here we describe a patient presenting with severe hypertension and acute memo-
ry loss. After initial diagnostic challenges, an acute left sided thalamic infarct was found to be the 
cause. This case highlights the importance of early MRI in acute memory impairment. 
Case Presentation: A 56 year old company manager was brought to A&E by his wife, with 7 days of 
memory loss (e.g. forgetting computer passwords, leaving doors unlocked), increased somnolence 
and a mild headache but no other symptoms. His background was notable only for 10 years of hy-
pertension, on 3 anti-hypertensives with reported recent poor compliance.  
During examination, his concentration was poor and he exhibited confabulations. Blood pressure 
was 260/150 mmHg, but cardiovascular exam was otherwise normal. His abbreviated mental test 
score was 6/10. Fundoscopy showed early hypertensive changes. Neurological examination was 
otherwise normal.  
Routine blood tests and ECG were normal. A CT Head was reported as suggestive of hypertensive 
encephalopathy (“HE”). He was diagnosed with HE and his blood pressure was treated aggressive-
ly. However, his memory impairment continued.  
Neuropsychological assessment revealed impaired verbal and visual memory and executive dys-
function. CSF was unremarkable.  
Eventually an MRI showed severe small vessel disease with subcortical infarcts of different ages 
including chronic right, and acute left anterior, thalamic infarcts likely secondary to small vessel 
disease. 
Conclusion: This patient’s presentation was consistent with HE and CT appeared to confirm this. 
Stroke was not considered by the admitting medical team, until MRI showed an acute infarct.  
Thalamic strokes can cause memory impairment particularly with involvement of the anterior re-
gion (Mamillo-thalamic tract) and although rare, memory impairment in the context of hypertension 
should raise the possibility of thalamic ischaemia. Early MRI will ensure thalamic infarcts masquer-
ading as HE are not missed.

R1215  Interesting and challenging cases 

Recurrent posterior reversible encephalopathy syndrome combined with chronic cerebral an-
giitis in a young patient with scleroderma-lupus syndrome 
I. Vastagh1, A. Tóth2, T. Rab3,  G. Aradi4, I. Sipos5,  I. Szőcs6, R. Debreczeni7,  Gy. Várallyay8, G. 
Rudas9, O. Cseprekál10, A. Tislér11, E. Kiss12, D. Bereczki13 
 
Department of Neurology, Semmelweis University, Budapest, HUNGARY1, Department of Neu-
rology, Semmelweis University, Budapest, HUNGARY2, Department of Neurology, Semmelweis 
University, Budapest, HUNGARY3, Department of Neurology, Semmelweis University, Budapest, 
HUNGARY4, Department of Neurology, Semmelweis University, Budapest, HUNGARY5, Depart-
ment of Neurology, Semmelweis University, Budapest, HUNGARY6, Department of Neurology, 
Semmelweis University, Budapest, HUNGARY7, MR Research Center, Budapest, HUNGARY8, 
MR Research Center, Budapest, HUNGARY9, 
1st Department of Internal Medicine, Semmelweis University, Budapest, HUNGARY10, 1st Depart-
ment of Internal Medicine, Semmelweis University, Budapest, HUNGARY11, National Institute of 
Rheumatology and Physiology, Budapest, HUNGARY12, Department of Neurology, Semmelweis 
University, Budapest, HUNGARY13 

Background Posterior reversible encephalopathy syndrome (PRES) is a well characterized clini-
cal-radiological entity resulting from the inability of cerebral autoregulation and endothelial dys-
function. It occurs frequently in patients with hypertensive encephalopathy, eclampsia, renal fail-
ure and it has also been associated with usage of immunosuppressive drugs. We report a case of a 
34-year-old woman with recurrent PRES after hypertensive crisis, combined with chronic cerebral 
angiitis and scleroderma-lupus overlap syndrome. 
Method A patient with a history of juvenil dermatomyositis in her childhood, primary brain angii-
tis at age 20 and scleroderma-lupus overlap syndrome at age 25 presented with hypertensive crisis, 
headache, hemianopia and generalized tonic clonic seizure. Brain CT and MRI scans showed ede-
ma in posterior hemispheres, lacunar stroke in both frontal lobes, caused by previous angiitis, and 
subarachnoid hemorrhage on the left frontal convexity. These symptoms ceased after aggressive 
antihypertensive treatment and the edema disappeared on control MRI. Later peripheral edema, ane-
mia, hypalbuminemia and proteinuria developed. Two weeks later a recurrent hypertensive crisis 
provoked a more serious hypertensive encephalopathy, and the brain MRI showed a more extensive 
edema than previously. The clinical symptoms and the radiological signs disappeared again after an-
tihypertensive treatment. 
Results Kidney biopsy proved Class IV Lupus Nephritis. Clinical symptoms improved after repeat-
ed plasma exchange, steroid and cyclophosphamide induction, and micophenolate motefil mainte-
nance therapy. Currently her autoimmune disease is in complete remission. 
Conclusions Awareness of PRES is important for neurologists because symptoms can be reversible 
with prompt treatment of the underlying cause. Clinical improvement well correlates with the neu-
roradiological result. PRES can be recurrent in some individuals with chronic autoimmune disease.
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Foix-Chavany-Marie syndrome caused by bilateral corona radiata infarcts 
N. Hannon1, N. Bradley2, C. Lebus3,  E. O’Brien4, K. Khadjooi5

 
Department of Stroke Medicine, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM1, 
Department of Stroke Medicine, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM2, De-
partment of Stroke Medicine, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM3, Depart-
ment of Stroke Medicine, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM4, Department 
of Stroke Medicine, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM5

Introduction 
Foix-Chavany-Marie syndrome (FCMS), a rare cortical type of pseudobulbar palsy, is characterised 
by automatic-voluntary dissociation of motor function of cranial nerves V, VII, IX, X and XII. Its 
acute form is predominantly due to bilateral infarcts in the anterior opercular cortex. We present a 
case of FCMS caused by an atypical infarct site. 
Case report 
A 77-year-old man presented with acute onset of inability to speak or swallow. Past history included 
a left lacunar infarct with no residual disability, Waldenstrom’s macroglobulinaemia and anaemia.  
On examination, he was anarthric with normal comprehension and no dysphasia, communicating by 
writing and gestures. His mouth was half-open and he was unable to voluntarily close or open it fur-
ther, though could yawn spontaneously. The tongue was not deviated or atrophic and he was unable 
to move it. He had an expressionless face with pseudo-peripheral bilateral facial palsy and severe 
dysphagia.  The rest of neurological examination, eye movements and sensori-motor examination of 
the limbs were normal.  
MRI scan demonstrated acute ischaemic infarct in right corona radiata and established left corona 
radiata infarct, confirming diagnosis of FCMS. Despite intensive speech and language therapy, he 
made minimal improvement, has PEG tube and remains severely dysarthric.  
Discussion 
The hallmarks of FCMS are anarthria and loss of voluntary control of facio-pharyngeo-glosso-mas-
ticatory muscles, with preserved autonomic and involuntary emotional reflexes. The majority of 
reported cases of acute FCMS have bilateral infarcts in the opercula, and rarely unilateral opercular 
infarct. One case of FCMS due to infarcts in the left operculum and right corona radiata has been 
reported. Our case demonstrates that acute FCMS can be caused by bilateral infarcts in the corona 
radiata. Initial diagnosis of FCMS can be challenging and greater awareness of this syndrome is es-
sential to avoid delay in diagnosis and neurorehabilitation. 
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Cerebral Amyloid Angiopathy-related Inflammation Steroid-responsive presenting with Re-
current Nontraumatic Convexal Subarachnoid Hemorrhage: A Case Report 
F.A. AL-AJLAN1, M. Alzawahmah2, H.N. Murad3

 
King Faisal Specialist Hospital & Research Center, riyadh, SAUDI ARABIA1, Prince Sultan 
Military Medical City, Riyadh, SAUDI ARABIA2, King Faisal Specialist Hospital & Research Cen-
ter, Riyadh, SAUDI ARABIA3

BACKGROUND: Cerebral amyloid angiopathy (CAA) is a major cause of lobar hemorrhage in 
older adults, and of microvascular ischemic disease. Recently, coexisting inflammations in CAA 
patients, such as vasculitis or perivasculitis, which clinically resemble central nervous system vas-
culitis, have been recognized as CAA-related inflammation (CAA-ri). It is important to recognize 
because the patients usually respond to a brief course of immunosuppression. 
METHODS: Case report. 
RESULTS: A 64-year-old man was taken to the emergency room due to episode of left hand focal 
seizures followed by secondary generalization.  MRI showed right parietal convexity subarachnoid 
hemorrhage (cSAH) and multiple cortical microbleeds bilaterally on T2* sequence, DWI was neg-
ative for acute infarction. MRA and MRV were normal. Family also noticed gradual cognitive de-
cline over last three years. He was treated with anticonvulsant. One month later he was admitted for 
recurrence of focal seizure, the MRI showed new right frontal cSAH. Testing for anti-amyloid beta 
(A&#946;) autoantibodies were positive. Pulse steroid therapy started and the patient improved dra-
matically and the number of microbleeds decreased significantly over several months. 
CONCLUSIONS: CAA-ri is a rare disease, defined by the deposition of amyloid proteins within 
the leptomeningeal and cortical arteries associated with vasculitis or perivasculitis. Here we report 
a patient with CAA-ri who presented with recurrent nontraumatic cSAH that improved with steroid 
therapy. CAA-ri can be clinically diagnosed and treated without brain biopsy and anti-A&#946; au-
toantibodies can be considered as novel potential biomarkers. Earlier diagnosis and treatment with 
appropriated immunosuppression may be associated with better prognosis. 
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Cerebral venous thrombosis, subdural hematoma and hemorrhagic cerebral contusion follow-
ing closed head injury: a case report 
J. Rudolf1, P. Tsitsi2, T. Kalantzakou3,  A. Tychalas4, I. Tsitouridis5,  I. Tsiptsios6 
 
General Hospital Papageorgiou, Thessaloniki, GREECE1, General Hospital Papageorgiou, Thes-
saloniki, GREECE2, General Hospital Papageorgiou, Thessaloniki, GREECE3, General Hospital 
Papageorgiou, Thessaloniki, GREECE4, General Hospital Papageorgiou, Thessaloniki, GREECE5, 
General Hospital Papageorgiou, Thessaloniki, GREECE6

BACKGROUND 
The aim of the study is to present a case of cerebral venous thrombosis, subdural hematoma and 
hemorrhagic cerebral contusion due to closed head injury.  
METHODS 
A36-year-old patient was admitted to the Emergency Department of General Hospital Papageorgiou 
for mild head injury after a fall, without loss of consciousness. The man presented with headache 
and dizziness with no loss of consciousness. Clinical assessment revealed no focal neurological 
signs.  
RESULTS 
The first brain Computerized Tomography (CT) showed a linear fracture of the left parieto-occip-
ital bone along with an ipsilateral subdural hematoma, measuring 12x40x33 mm. Repeat CT scan 
after 24 hours revealed reduced flow in the left transverse sinus. Magnetic Resonance Tomography 
(MRI) and Venography four days later revealed left transverse sinus thrombosis and bilateral frontal 
cerebral contusions. The patient remained asymptomatic. Venous thrombosis and subdural hemato-
ma were attributed to posttraumatic lesions of the sinus wall.  
Due to the co-excistence of both hemorrhagic (subdural hematoma and cerebral contusion) and 
thrombotic lesions (transverse sinus venous thrombosis), there were considerations concerning the 
therapeutic approach. Administration of low molecular weight heparin in low doses (enoxaparine 40 
mg/day-4000IU anti Xa activity) was decided for the first 3 weeks. After MRI documentation of full 
resorption of the hematoma, treatment was changed to tinzaparin (20000 IU anti Xa activity).  
CONCLUSIONS 
Mild head injury can be responsible for a number of manifestations, from minimal lesions up to cat-
astrophic Central Nervous System complications. Treatment should be personalized depending on 
symptoms severity and paraclinical assessments.
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Contrast-induced encephalopathy after coil embolization of an unruptured internal carotid 
artery aneurysm: a case report 
Y. Nagamine1, H. Sano2, Y. Horiuchi3,  Y. Ohe4, H. Maruyama5,  I. Deguchi6, T. Fukuoka7,  Y. Kato8, 
Y. Sehara9, T. Hayashi10, N. Tanahashi11 
 
Departments of Neurology, Saitama Medical University International Medical Center, Hida-
ka, JAPAN1, Departments of Neurology, Saitama Medical University International Medical Center, 
Hidaka, JAPAN2, Departments of Neurology, Saitama Medical University International Medical 
Center, Hidaka, JAPAN3, Departments of Neurology, Saitama Medical University International 
Medical Center, Hidaka, JAPAN4, Departments of Neurology, Saitama Medical University Interna-
tional Medical Center, Hidaka, JAPAN5, Departments of Neurology, Saitama Medical University 
International Medical Center, Hidaka, JAPAN6, Departments of Neurology, Saitama Medical Uni-
versity International Medical Center, Hidaka, JAPAN7, Departments of Neurology, Saitama Medi-
cal University International Medical Center, Hidaka, JAPAN8, Departments of Neurology, Saitama 
Medical University International Medical Center, Hidaka, JAPAN9,Departments of Neurology, 
Saitama Medical University International Medical Center, Hidaka, JAPAN10, Departments of Neu-
rology, Saitama Medical University International Medical Center, Hidaka, JAPAN11 

A 58-year-old woman developed agraphia and mild right hemiparesis about 1 month after under-
going coil embolization for unruptured left internal carotid artery (ICA) aneurysm. Brain magnetic 
resonance imaging (MRI) on day 39 post-coil embolization showed multiple lesions in the white 
matter with signal hyperintensity on T2-weighted and fluid-attenuated inversion recovery images in 
the left middle cerebral artery territory. The patient was subsequently hospitalized. Cerebrospinal 
fluid showed elevated protein levels at 46 mg/dl, but no findings suggested other underlying disease. 
Corticosteroids were administered, and by day 50 post-coil embolization, clinical findings had im-
proved and abnormal findings on MRI were resolving. Thus, the patient was diagnosed with con-
trast-induced encephalopathy after coil embolization of an unruptured ICA  aneurysm. 
 
 

 
Fig. 1 Gradient Recalled Echo (GRE) “T2*” weighted MRI at time of presentation showing 
Cortical microhemorrhages with lobar distribution

Fig. 2 Gradient Recalled Echo (GRE) “T2*” weighted MRI 4 months of steroid treatment 
showing resolution of most of the Cortical microhemorrhages 
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Stroke as a concequence of attempted suicide by hanging 
A. Nakičević1, Dž. Imamovic2, A. Katica3,  A. Alajbegovc4, J. Đelilović5,  Dž. Šahovic6 
 
Clinical Center University in Sarajevo (KCUS), Sarajevo, BOSNIA-HERZEGOVINA1, Clini-
cal Center University in Sarajevo (KCUS), Sarajevo, BOSNIA-HERZEGOVINA2, Clinical Center 
University in Sarajevo (KCUS), Sarajevo, BOSNIA-HERZEGOVINA3, Clinical Center University 
in Sarajevo (KCUS), Sarajevo, BOSNIA-HERZEGOVINA4, Clinical Center University in Sarajevo 
(KCUS), Sarajevo, BOSNIA-HERZEGOVINA5, Clinical Center University in Sarajevo (KCUS), 
Sarajevo, BOSNIA-HERZEGOVINA6

45 year old man, alcoholic, attempted suicide by hanging. A cousin found him 2 minutes after, 
hanging in the basement. He freed him from the noose on the neck and called emergency. Patient 
was transported to the Clinic of Urgent Medicine (KUM), during transport intubated, oxygenated 
and  fixed for the appearance of convulsions. At arrival in KUM he was comatose, with no neuro-
logical deficit. Urgent performed brain CT showed cerebral edema. The patient was placed in inten-
sive care. Next three days he was unconscious  and on the mechanical ventilation. Treatment includ-
ed antibiotics, hydrocortisone and correction of acid-base status in blood was performed. Patient 
was feed through a nasogastric tube. From the fourth day he becomes awake, agitated, in psychomo-
tor restlessness. Then a weakness of right side of the body and aphasia were noticed.  NIHSS score 
was 7. Control cranium CT showed large posthypoxis zones. By arrangement the patient was moved 
to the Department of Neurology for further tracking and recovery. At arrival the patient was breath-
ing spontaneously, sitting by himself and could swallow some liquid. Brachial right-sided weakness 
and motor aphasia persisted. Active physical therapy was included. During hospitalization patient 
treated with antiplatelet therapy (aspirin and clopidogrel), ACE inhibitors and simvastatin therapy 
with therapy by psychiatrist. In the following eight days the patient became independent mobile, 
properly talking, swallowing neatly with discrete distal brachial hemiparesis . He complained of a 
sore throat, headache, pain in the neck and shoulders and dizziness. Follow-up cranium CT showed 
that small posthypoxis zones left subcortical. Patient was released with an independent personal 
mobility by minimal neurological deficit. (NIHSS 3) with a recommendation on further treatment at 
the Center for Mental Health. 
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Giant cell arteritis with bilateral vertebral artery occlusion and no headache 
S. Chaturvedi1 
 
Wayne State University, Detroit, USA1

BACKGROUND: The typical presentation of giant cell arteritis (GCA) is well known. A combina-
tion of new onset headache, visual symptoms, malaise, polymyalgia rheumatica, and anemia war-
rants suspicion for GCA. Involvement of the extracranial vertebral artery (VA) in association with 
GCA is less well described. 
DESIGN/METHODS: Case report from a University medical center. 
RESULTS: The patient is a 76 year old man with history of hypertension, sleep apnea, and obesity. 
Four months prior to admission, he began to have episodes of imbalance, lasting for five minutes 
or less. On the day of admission, he was noted to have a severely ataxic gait. There was no fa-
cial droop, facial numbness, or dysathria. The patient denied headaches or jaw claudication in the 
months prior to the admission.The patient had no motor or cranial nerve deficit. He had a moder-
ately broad-based gait. Brain MRI showed an old right cerebellar infract and a new left cerebellar 
infarct (hyperintense on DWI), Both were in the PICA territory. Angiography showed extracranial 
occlusion of the left VA and occlusion of the right VA just beyond the origin of the right PICA. Due 
to the bilateral VA involvement, further blood tests were obtained. ESR was 37 mm/hr (upper limit 
30) and C reactive protein was 49.9 mg/L (upper limit 9.1). Temporal artery biopsy was performed 
which revealed: 1) lymphohistiocytic infiltrates in the intima, media, and adventitia 2) Poorly 
formed multinucleated cells adjacent to fragments of internal elastic lamella 3) Thickening of the 
intima and narrowing of the lumen 4) Fragmentation and disruption of the internal elastic lamella. 
These findings were consistent with GCA. The patient was placed on prednisone 80 mg with subse-
quent outpatient monitoring. He has been free from TIA or stroke over 9 months of follow-up. 
CONCLUSION: A high suspicion is needed for the diagnosis of GCA in atypical scenarios. Bilat-
eral extracranial VA occlusion, even in the presence of conventional risk factors, could signify the 
presence of GCA. Our patient is also unique in not having headache or other systemic manifesta-
tions. Diagnosing GCA will alter the future stroke prevention regimen.
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Steroid-responsive Posterior Reversible Encephalopathy Syndrome in a patient with Cerebral 
Amyloid Angiopathy 
A. Bougea1, T. Soldatos2, G. Koutsis3,  S. Vassilopoulou4, K. Spengos5 
 
1st Department of Neurology, University of Athens Medical School, Athens, GREECE1, Neu-
roradiology Research Unit, Evegenidion Hospital,  University of Athens Medical School, Athens, 
GREECE2, 1st Department of Neurology, University of Athens Medical School, Athens, GREECE3, 
1st Department of Neurology, University of Athens Medical School, Athens, GREECE4, 1st Depart-
ment of Neurology, University of Athens Medical School, Athens, GREECE5

Background The distinctive role of autoimmune conditions such as cerebral amyloid angiopathy 
(CAA) related inflammation in the pathophysiology of posterior reversible encephalopathy syn-
drome (PRES) is often clouded by concurrent hypertension. We report a case of CAA with PRES 
where clinical and radiological abnormalities rapidly improved after steroid therapy.  
Case Report An 83-year-old insufficiently treated hypertensive man was admitted to our clinic due 
to a subacute cognitive decline. On examination prominent visuospatial dysfunctions and disorien-
tation in time and space and an MMSE-score of 15/30 were found. MRI revealed symmetric bilat-
eral parietooccipital signal hyperintesity on T2-images. Moreover, GRE-sequences showed multiple 
chronic microbleeds in cortex and subcortex, suggestive of CAA in the presence of acute PRES. 
The patient was given dexamethasone (2x10mg orally for 5 days) and discharged home on a 10 
days tapering. At follow-up 5 weeks later cognitive functions had improved significantly (MMSE 
22/30) and vasogenic edema on MRI resolved dramatically. 
Conclusions There are only few other case reports of PRES on the grounds of CAA. To our knowl-
edge this is the first such case where steroid treatment led to a rapid improvement. We assume that 
immunosuppressive therapy has merely down regulated vasogenic edema and the hypothesized 
underlying autoimmune inflammation. However, the mechanism that may explain this unexpected 
immune response remains unclear. GRE-MR sequences should be performed in all cases of PRES 
in order to examine whether the concomitant occurrence of PRES and CAA might be more frequent 
than thought and to search for common pathophysiological mechanisms.

R1223  Interesting and challenging cases 

PRIMARY VASCULITIS OF THE CENTRAL NERVOUS SYSTEM 
E. Froeschl1, P. Gallmetzer2, C. Baumgartner3

 
Neurological Center Rosenhügel, Karl Landsteiner Institute for Clinical Epilepsy Research 
and Cognitive Neurology, Vienna, Vienna, AUSTRIA1, Neurological Center Rosenhügel, Karl 
Landsteiner Institute for Clinical Epilepsy Research and Cognitive Neurology, Vienna, Vienna, 
AUSTRIA2, Center Rosenhügel, Karl Landsteiner Institute for Clinical Epilepsy Research and Cog-
nitive Neurology, Vienna, Vienna, AUSTRIA3

Methods: 
Case report of a patient with recurrent transient ischemic attacks and subsequent persistant focal 
neurological symptoms as initial manifestation of primary vasculitis of the central nervous system. 
Case report: 
A 62 year old caucasian male patient presented to our departement with reccurant transient ischemic 
attacks. Neurological examination showed fluctuating leftsided weakness, hemihypaesthesia, dysar-
thria, vertigo and hypoglossal nerve palsy. Initially several MRIs of the brain were normal. Subse-
quently MRI showed bilateral ischemic lesions and microbleeds especially in the frontal areas. Over 
time ischemic lesions were progressive in number and size. The blood work ups for vasculitis and 
rheumatic disease were negative. Spinal tap showed a slightly elevated cell count and significant 
protein elevation. A brain biopsy was performed and showed no specific inflammatory changes. The 
patient was treated with acetylsalicylic acid which was later switched to clopidogrel. EEG and video 
EEG monitoring was performed to exclude focal seizures with normal results. However symptoms 
recurred.Being unable at the time to classify the clinical presentation, anticonvulsive treatment with 
levetiracetam was started, with no success. Under the working hypothesis of primary CNS vasculi-
tis corticosteroid therapy was initiated. Focal neurological deficits did not reoccur under this treat-
ment However the patient developed Cushing syndrome. Dosage reduction brought reoccurance of  
symptoms. Therefore treatment was swiched to endoxan, which led to a significant improvement. 
Maintenance therapy with azathioprine was initiated. During this therapy the patient remained sta-
ble and showed no further signs of weakness, dysarthria or dizziness. 
Conclusion: 
Patients with recurrent focal neurological symptoms, initially negative  MRI and negative parame-
ters for vasculitis and rheumatic diseases should still be thoroughly evaluated for primary CNS vas-
culitis. 
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Dilemma of Invasive Intervention and Stopping Clopidrogel in a Patient with Basilar Artery 
Stent 
R. K . Yadava1, L. Makalanda2, A. S. Haddadi3,  R. Simister4, K . Wong5, J . Evanson6, C . Thak-
kar7, C .Offiah8, A . Saeed9, G. Lumley10, K . Saastamoinen11, A. Andrews12, P. Gompertz13 
 
Barts Health NHS Trust, London, UNITED KINGDOM1, Barts Health NHS Trust, London, 
UNITED KINGDOM2, Barts Health NHS Trust, London, UNITED KINGDOM3, University Col-
lege of London Hospitals NHS Foundation Trust, London, UNITED KINGDOM4, Barts Health 
NHS Trust, London, UNITED KINGDOM5, Barts Health NHS Trust, London, UNITED KING-
DOM6, Barts Health NHS Trust, London, UNITED KINGDOM7, Barts Health NHS Trust, London, 
UNITED KINGDOM8, Barts Health NHS Trust, London, UNITED KINGDOM9,Barts Health NHS 
Trust, London, UNITED KINGDOM10, Barts Health NHS Trust, London, UNITED KINGDOM11, 
Barts Health NHS Trust, London, UNITED KINGDOM12, Barts Health NHS Trust, London, UNIT-
ED KINGDOM13 

Most surgeons and interventionist like to stop Clopidrogel a week before their planned invasive 
interventions due to bleeding concerns, which potentially can put their patients at risk of in-sent 
thrombosis. We present a case with similar dilemma. 
43 year old electrician was initially admitted in stroke unit in January 2012 with acute pontine in-
farct secondary to proximal focal basilar artery stenosis. He was managed conservatively with 
Clopidrogel, but he continued to have low flow state induced posterior circulation TIA manifesting 
as recurrent transient episodes of Dysarthria and impaired balance. Since his symptoms continued 
in spite of being on Aspirin and Clopidrogel, he was provided with a basilar artery stent in March 
2012. This resulted in complete resolution of his symptoms. His dual antiplatelet therapy was 
changed to over to Clopidrogel on its own after 6 months.  19 months latter in October 2013 he de-
veloped blood mixed mucus discharge per rectum, for which he consulted a surgeon. His surgeon 
planned for a diagnostic colonoscopy and advised to him to stop his Clopidrogel for a week to avoid 
any bleeding complications during the procedure.  
On Day 6 of stopping Clopidrogel, he developed acute bilateral superior cerebellar artery territory 
infarcts secondary to in-stent thrombosis. He was thrombolysed with intravenous Alteplase, with 
partial recovery. His subsequent post contrast CT angiogram raised the possibility of distal basilar 
artery residual distal stent stenosis. He was managed with dual antiplatelets. He underwent a check 
catheter angiogram after 3 weeks which showed patent basilar artery stent. His ataxia improved 
to an extent that he was mobile with a stick and Dysarthria showed reasonable recovery albeit not 
complete after 4 weeks of intense Neurophysiotherapy.   
This case highlights the risk of sudden stoppage of Clopidrogel and need for discussing antithrom-
botic therapy of such cases with multidisciplinary neurovascular unit. 
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Seizures as a presenting symptom of cortical subarachnoid hemorrhages secondary to amy-
loid angiopathy 
R. RAYESSA1, Y.A. ALIBHAI2

 
HULL TEACHING HOSPITALS NHS TRUST, HULL, UNITED KINGDOM1, HULL ROY-
AL INFIRMARY, HULL, UNITED KINGDOM2

Background: Sporadic Cerebral Amyloid Angiopathy( CAA) is associated with amyloid-B depo-
sition in the arterial media and adventitia of capillaries and arterioles of the brain, predominantly 
affecting the lepto-meninges and cortical branches.  The commonest presentation of this relatively 
common but under-diagnosed condition is lobar intra-cerebral hemorrhage, especially in the elderly. 
It is also associated with progressive cognitive decline, predominantly due to large burden of diffuse 
white matter leukoariosis. This effect occurs independently of lobar bleeding. However, a less often 
described feature of CAA is atraumatic convexal subarachnoid hemorrhage (cSAH) and cortical su-
perficial siderosis, which can give rise to transient focal neurological symptoms. These could pres-
ent as TIAs, repetitive migrainous aura and as illustrated in the cases below, seizures. Recurrence of 
cSAH is low, however, in itself it is a poor prognostic factor . 
Methods: We present the case of 6 patients, all of whom presented with transient, recurrent, almost 
stereotypical focal neurological deficits, which were diagnosed as seizures.  
Results: Most of these patients had nearly normal non-contrast CT head scans; some of them had 
subtle sulcal hyperintensities. All of these patients had a MRI and MRA scans. The GRE T2 showed 
cortical SAH sequelae, in the form of superficial siderosis, which in one case at least, extended be-
yond the site of symptomatology, indicating previous occult bleeding. None of the MRAs picked up 
any significant vascular anomalies. 
Conclusions: We show that patients, especially elderly, presenting with first time, clusters of stereo-
typical seizure-like focal neurological symptoms should be investigated for signs of CAA, prefer-
ably by a GRE-MRI and MRA. This can have implications for future decision making e.g. antico-
agulation for atrial fibrillation. Blood pressure lowering strategies can reduce risk of ICH in these 
patients. 
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An atypical cause of thalamic stroke 
A. Muccilli1, C. Odier2, M. Gaha3

 
CHUM - Notre Dame Hospital, Montreal, CANADA1, CHUM - Notre Dame Hospital, Montreal, 
CANADA2, CHUM - Notre Dame Hospital, Montreal, CANADA3

Introduction: Basilar artery dissection (BAD) is a rare cause of stroke in the literature and usually 
presents with subarachnoid haemorrhage (SAH) or brainstem ischemia.  
A 48-year-old male smoker with C5-C8 fusion presented to our hospital. He complained of 2 days 
of right cervical discomfort without trauma. Subsequent to defecating, he developed severe acute 
right occipital burning pain, retro-orbital discomfort, vision changes, and right hemi-cranial pares-
thesias. An observer noted disorganized speech and brief syncope. The symptoms subsided except 
for headache. 
Neurologic examination was normal.  Cerebral CT scan showed a right thalamic hypodensity. Lum-
bar puncture was normal.  
CTA demonstrated interruption of opacification of right vertebral artery (VA) extending to basilar 
artery (BA). Right PCA had foetal carotid origin, thus posterior thalamus was spared. ASA and Pla-
vix were initiated. An MRI diagnosed dissection beginning at distal V4 and extending to BA with 
no brainstem ischemia. 
Control MRI showed a new clinically silent left cerebellar lesion despite anti-platelet therapy. Com-
plete stroke workup was negative at discharge at 7 days.  
A week later, patient returned with self-resolving paresthesias and right facial asymmetry.  Clinical 
examination and CT scan were normal. 5 days later he awoke with dizziness, transient diplopia and 
vomiting. MRI revealed 3 new ischemic cerebellar and brainstem lesions. Dissection was stable. 
Therapeutic enoxaparin was initiated; ASA and Plavix were stopped.  He recovered completely and 
has had no subsequent events. 
Discussion: 
Only case series on BAD have been published. Approximately 46% present with SAH and 42% 
with posterior fossa ischemia; thalamic ischemia is infrequently reported. 
This case underlines the importance of considering BAD in patients presenting with thalamic isch-
emia and severe headache. There is no consensus about medical management, but anticoagulation 
was safe in our case and prevented recurrent symptoms. 
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Transient ischemic attacks attributed to large pulmonary arteriovenous malformation discov-
ered on cardiac computed tomography (CCT) 
O.A. AYOUB1, A.M. Ajlan2, A.A. Bushnag3

 
King Abdulaziz University, Jeddah, SAUDI ARABIA1, King Abdulaziz University, Jeddah, 
SAUDI ARABIA2, King Abdullah Medical Complex, Jeddah, SAUDI ARABIA3

54-year old Saudi female, otherwise healthy, presented with history of right capsular stroke, 10 
years ago. Patent foramen ovale (PFO) was claimed to be the cause of her stroke, which was closed 
surgically. The patient continued to have multiple TIAs over the years after closure, and the last two 
occurred one month and one week before her visit to the clinic, sequentially. The first was 15 min-
utes right side weakness and dysphasia that resolved without deficit. The second was in the verto-
berobasilar distribution. She had vertigo, diplopia, and mild clumsiness of the L side of the body.  
Other neurological symptoms were negative. Review of systems was unremarkable.  
Had normal general and neurological examination apart from left pronator drift. Had chest and back 
telangiectasia. No signs of vasculitis. 
Baseline investigations were unremarkable. Magnetic resonance imaging revealed old right internal 
capsule stroke. Computed tomography angiography of the brain was normal. Electrocardiography, 
transthoracic, and trans-esophageal echocardiography, were normal. The previously seen PFO is 
closed promptly without evidence of shunt or atrial septal aneurysm. 24-hour holter monitor was 
normal. 
Vaculitis and hypercoagulable workup was normal. 
Interestingly, multiple arteriovenous malformations were reported on cardiac CT. The largest of 
which had a nidus of 8 millimeter and a feeder artery of 3.5. (figure 1) 
Catheter angiography confirmed right to left shunt in the largest AVM, which was embolized and 
closed without complications. (figure 2) 
Patient is free of neurological symptoms during 6-month follow up. 
Conclusion: 
Right to left shunt with resultant TIA/Stroke is rarely caused by pulmonary AVM. It is good to con-
sider this cause when all initial workup is negative, where cardiac CT plays an important role in 
discovering such cases. In our case, the patient had multiple TIAs that were stopped promptly after 
angiographic closure of the AVM.
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STENOSING MYXOMA AT THE COMMON CAROTID ARTERY 
E. Cortés-Vicente1, R. Delgado-Mederos2, S. Bellmunt3,  X. Borràs4, B. Gómez-Ansón5,  S. Bagué6, 
P. Camps-Renom7,  J. Martí-Fàbregas8

 
Stroke Unit, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN1, Stroke Unit, Hospital 
de la Santa Creu i Sant Pau, Barcelona, SPAIN2, Vascular Surgery Department, Hospital de la San-
ta Creu i Sant Pau, Barcelona, SPAIN3, Cardiology Department, Hospital de la Santa Creu i Sant 
Pau, Barcelona, SPAIN4, Neuroradiology, Radiology Department, Hospital de la Sant Creu i Sant 
Pau, Barcelona, SPAIN5, Pathology Department, Hospital de la Santa Creu i Sant Pau, Barcelona, 
SPAIN6, Stroke Unit, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN7, Stroke Unit, Hospi-
tal de la Santa Creu i Sant Pau, Barcelona, SPAIN8

BACKGROUND  
We report a patient with recurrent stroke due to stenosis in the common carotid artery caused by a 
myxoma with no evidence of a cardiac origin.  
METHODS 
A previously healthy 37-year-old woman presented with repeated episodes of acute focal deficits 
combining motor, sensory and language symptoms and signs, typical of  left internal carotid territo-
ry involvement.  
Brain MRI showed acute and subacute ischemic lesions in the territory of the left middle cerebral 
artery and border-zone infarcts between middle cerebral artery and posterior cerebral artery. MR 
angiography showed a filling defect in the distal portion of the left common carotid artery causing 
stenosis over 70%. Carotid duplex ultrasound examination showed a fixed isoechogenic image that 
produced a significant stenosis. 
RESULTS 
The image was initially interpreted as a subacute thrombus and anticoagulation was started. Trans-
esophageal echocardiography showed no embolic sources. Blood tests ruled out a prothrombotic 
state. 
No changes were observed in the follow-up carotid ultrasound examination performed after 12 days 
of treatment. During carotid surgery a gelatinous mass was removed, with no subjacent lesion in the 
vessel wall. 
Pathological examination showed a spindle cell fibromyxoid tissue with fibrinoid material typical of 
myxoma.  
Cardiac MRI four months after surgery showed no trace of a cardiac myxoma. 
Nowadays the patient has mild residual aphasia. She has not experienced any recurrent stroke. 
We hypothesize that the myxoma originated in the vascular wall, although no cases of primary vas-
cular myxoma have been reported to date. Alternatively, a cardiac myxoma embolized without leav-
ing any trace of a residual tumor. However, follow-up cardiac-imaging studies were unable to show 
a cardiac origin.  
CONCLUSION  
Myxoma, although exceptionally, should be added to the list of unusual causes of carotid artery ste-
nosis causing stroke. It’s extremely rare not to find a cardiac source of the myxoma. 
 

R1229  Interesting and challenging cases 

RARE CASE OF STROKE, CAUSED BY BULLET 
K.S. Aseeva1, M.N. Zhuravlev2, T.V. Bodrova3,  M.I. Kolchanova4

 
Regional neurovascular center, Tyumen regional hospital #2,  Department of neurology, Tyu-
men state medical academy, Tyumen, RUSSIAN FEDERATION1, Regional neurovascular cen-
ter, Tyumen regional hospital #2,  Department of neurology, Tyumen state medical academy, Tyu-
men, RUSSIAN FEDERATION2, Tyumen regional hospital 2, Tyumen, RUSSIAN FEDERATION3, 
Tyumen regional hospital 2, Tyumen, RUSSIAN FEDERATION4 

Background: Among the determined etiologies of the ischemic stroke there is quite rare cause – bul-
let embolism. There are a few cases with bullet embolism described, approximately 200 cases all 
over the world. 
Case description: 13 year-old patient R.A. was admitted to an accident and emergency department. 
His mother stated, that two days ago, her son had a pneumatic gunshot to the chest, and she took out 
the bullet, then her son’s BP fell to the 70/40. They referred to hospital, where he was examined by 
a surgeon, underwent chest X-ray (NIL) and primary surgical treatment of the wound on the chest 
and was let home. The next day the boy experienced severe headache, weakness and absence of any 
active movements in left extremities, somnolency and vomit for three times. On general examina-
tion – in the heart area on the chest there was a skin defect of 0,5*0,5 sm size. Neurological exam-
ination revealed left hemiplegia and hemihypestesia, torpor. 
Investigations: Routine analyses were NIL. Head CT showed ischemic area 4,7*1,8*4,7 sm on the 
right, ‘Hyperdense right MCA’ sign, foreign body of the pyramid of right temporal bone. Cranium 
X-ray confirmed the foreign body to be a bullet. On the ECG was sinus arrhythmia with heart rate 
of 72-107 per minute. Ultrasound of the head and neck vessels showed the occlusion on the internal 
carotid artery on the right at the siphon level, and occlusion of the right MCA on the M1 and M2 
levels. CT angiography of the head showed right inner carotid artery, right MCA thrombosis. Chest 
CT displayed wound channel going inside of the pericardium with no signs of excess liquid, contu-
sion of lungular segments. 
Conclusion: This case presentation shows that even asymptomatic gunshot may cause delayed em-
bolism of different vessels, including cerebral arteries and may lead to serious consequences, not 
depending on the patient’s age.
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Acute Cerebral Infarction induced by Thyroid Storm in a Patient with Moyamoya Disease 
B.G. Yoo1, W.H. Kaang2, J.H. Lee3,  M.K. Kim4

 
Kosin University College of Medicine, Busan, SOUTH KOREA1, Kosin University College of 
Medicine, Busan, SOUTH KOREA2, Kosin University College of Medicine, Busan, SOUTH KO-
REA3, Kosin University College of Medicine, Busan, SOUTH KOREA4

Background: Moyamoya disease is characterized by bilateral stenosis or occlusion of distal and 
internal carotid artery bifurcation including its proximal branches. There have been a few cases of 
the coexistence of Moyamoya disease and Graves’ disease suggesting a possible pathogenic rela-
tionship between these two diseases. Thyroid storm is an acute, life-threatening and hypermetabolic 
state induced by excessive release of thyroid hormones in individuals with thyrotoxicosis. We report 
an acute cerebral infarction associated with thyroid storm in a patient with Moyamoya disease. Case 
Report: A 20-year-old woman presented with massive diarrhea, abdominal pain and fatigue, and 
was diagnosed with thyroid storm. Two days after admission, the patient developed sudden onset of 
left hemiparesis and drowsy consciousness. She had been previously diagnosed with Graves’ dis-
ease and Moyamoya disease. Physical examination revealed goiter and bilateral exophthalmos. On 
neurological examination, she demonstrated drowsy consciousness, dysarthria and left hemiparesis. 
Thyroid function tests were thyroid-stimulating hormone level of 0.009 μIU/ml, triiodothyronine 
level of 336 ng/dL and free thyroxine level of 7.73 ng/dL. Anti-thyroglobulin and anti-microsomal 
antibodies were 232.9 IU/ml and over 1,300 IU/ml respectively. Brain MRI revealed acute cerebral 
infarction on the right frontal and temporal lobes. CT angiography showed severe stenosis of bilat-
eral distal internal carotid artery. Anti-thyroid medication and an antiplatelet agent were prescribed. 
With a regulated thyrotoxic state, neurologic deficits improved gradually. Conclusion: Hyperthy-
roidism may precipitate ischemic stroke. Because hyperthyroidism may be one of the risk factor of 
ischemic stroke, thyroid function should be well controlled and monitored for prevention of isch-
emic stroke in patients with cerebral vasculopathy such as Moyamoya disease. 
 
 

 



388

23. European Stroke Conference

E-Poster Session Red

 

R1232  Interesting and challenging cases 

A cautionary tale of ischaemic stroke in the young 
I. Induruwa1, N. Hannon2, K. Khadjooi3

 
Department of Stroke Medicine,  Addenbrooke’s Hospital, Cambridge University Hospitals,, 
Cambridge, UNITED KINGDOM1, Department of Stroke Medicine,  Addenbrooke’s Hospital, 
Cambridge University Hospitals,, Cambridge, UNITED KINGDOM2, Department of Stroke Med-
icine,  Addenbrooke’s Hospital, Cambridge University Hospitals,, Cambridge, UNITED KING-
DOM3 

Introduction 
Stroke in young adults is on the rise, has diverse aetiology and is associated with significant morbid-
ity. We report an unusual cause of young stroke related to carotid disease. 
Case Report 
A previously well 25-year-old right-handed woman presented with a painless left-sided neck swell-
ing. She had no conventional stroke risk factors. Radiological investigations demonstrated a carotid 
body tumour (CBT) encasing left internal and external carotid arteries (figure 1). A planned tumour 
excision was converted to biopsy, given the highly vascular appearance of the mass on direct visual-
isation.  
The following day she presented with sudden onset right-sided weakness and speech disturbance. 
Examination demonstrated a left partial anterior circulation infarct, causing right hemiplegia and 
expressive dysphasia. CT Head confirmed an acute left MCA territory infarct. She underwent inten-
sive multi-disciplinary rehabilitation with very good improvement.  Pre-operative carotid angiogra-
phy by the ENT team demonstrated complete occlusion of the left common carotid artery, a direct 
result of the attempted biopsy. Three months later, the CBT was excised successfully and histology 
showed a malignant paraganglioma. 
Discussion 
Any surgical procedure on CBT is challenging given their highly vascular nature. Stroke has been 
reported post-procedure, with varied aetiology: watershed infarcts, delayed embolism (as was the 
case in our patient), or following direct manipulation of the artery. Pre-operatively, CT and MRI 
scanning as well as angiography, can assess the size and vascular supply to the tumour (figure 2). 
Given the accuracy of newer radiological techniques, the need for needle biopsy should be over-
come to reduce the risk of stroke. 
Conclusion 
Cautious non-invasive investigation and detailed planning prior to undertaking any intervention on 
CBTs is important to avoid serious ramifications. The management of CBT is a challenge, and any 
opportunity to prevent stroke is endorsed.
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A therapeutic dilemma - A case of acute ischaemic infarction and acute microbleed secondary 
to cerebral amyloid angiopathy 
R. Sivakumar1 
 
Colchester General Hospital, Colchester, UNITED KINGDOM1

Background: 
Sporadic cerebral amyloid angiopathy (CAA) is a small to medium vasculopathy most commonly 
associated with symptomatic lobar intracerebral hemorrhage and chronic microbleeds.  It can also 
present with cognitive decline and transient neurological symptoms(amyloid spells).  However, 
association of CAA with ischaemic microinfarcts is not well recognised.  These microinfarcts typi-
cally occur in severe CAA.  Menon et al [1] reported a case of CAA associated intracerebral haem-
orrhage subsequently developing asymptomatic acute ischaemic lesions detected on serial diffusion 
weighted MRI imaging(DWI MRI) scans.   
Case report: 
A case of 76 year old male with acute ischaemic infarct as well as acute microbleeds in the setting 
of multiple chronic microbleeds consistent with probable CAA is presented here.   
This 76 year old hypertensive male presented with left sided mild limb weakness, facial droop and 
slurred speech.  He was in sinus rhythm and carotid Doppler was normal.  CT scan (Fig 1) showed 
a couple of acute bilateral cortical microbleeds which were difficult to differentiate from calcifica-
tion.  MRI including DWI(Fig 2) revealed an acute infarct in the right subcortical region.  Gradient 
ECHO MRI (Fig 2)revealed multiple cortical chronic microbleeds keeping in with CAA includ-
ing within the acute infarct.  Repeat CT confirmed that the suspected acute microbleeds were mi-
crobleeds and not calcific spots.   
Conclusions: 
It is difficult to be certain whether this ischaemic stroke is related to CAA or not but it posed a ther-
apeutic dilemma with regard to antiplatelets for secondary prevention.  The general consensus is not 
to withhold them in CAA in acute ischaemic stroke and asymptomatic chronic microbleeds.  How-
ever, this case is different given the acute microbleeds and the risk with regard to recurrent bleed is 
not known.  Hence antiplatelets were withheld with no short term recurrence.  References: 
1.Menon R et al.  Stroke 2009; 40: e675-e677.

 

 

R1233  Interesting and challenging cases 

Isolated left glossopharyngeal paresis and incomplete left Horner’s syndrome after thyroid re-
section 
D. Ulbricht1 
 
Centre de Neurologie, Esch-sur-Alzette, LUXEMBURG1

Background  
Isolated cranial nerve symptoms are rare, but not unusual after stroke, albeit more seen and reported 
following lesions in the upper half of the brainstem. Vegetative symptoms are usually of poor local-
izing value. This is about the co-occurence of glossopharyngeal nerve palsy with incomplete Horn-
er’s syndrome. 
Case report 
A 34 year-old woman underwent thyroid resection for autoimmune thyroiditis. Immediately after-
wards, she noted a rough voice, anaesthesia of the left soft palate and the upper part of the gorge, 
and difficulties swallowing. Her left eye felt raspy, and the left cheek was slightly warmer than the 
left.  A diagnosis of peripheral recurrent nerve palsy was made by the ENT-specialist. Neurologi-
cally, there injection of the left eye’s conjunctiva, the left cheek was slightly reddened, pupils were 
symmetrically isocor and reactive, the uvula deviated to the left with diminished sensation of the 
left soft palate. Otherwise normal neurological examination. MRI disclosed a recent infarction in 
the nuclear region of the glossopharyngeal nerve. MR-angiography was normal but for slight oede-
ma of the left CCA’s wall. 
Conclusion 
Clinically, the patient’s troubles had to be disentangled: (1) recurrent nerve palsy happened in situ, 
(2) the vegetative phenomena of the left face were due to irritation of the periarterial sympathetic 
plexus by residual oedema, (3) the stroke was likely due to hyperextension of the neck during oper-
ation with consequent thrombosis of the left VA after mobilisation.



390

23. European Stroke Conference

E-Poster Session Red

R1236  Interesting and challenging cases 

Susac’s syndrome : multiple angiographical abnormalities reversible under immunosuppres-
sive treatment 
V. Roubeau1, S. Gerber2, D. Trystram3,  O. Naggara4, M. Logak5,  M. Zuber6 
 
Department of Neurology, Saint-Joseph Hospital and Paris Descartes University, Paris, 
FRANCE1, Department of Radiology, Saint-Joseph Hospital, Paris, FRANCE2, Department of Neu-
roradiology, Sainte-Anne Hospital, Paris, FRANCE3, Department of Neuroradiology, Sainte-Anne 
Hospital, Paris, FRANCE4, Department of Neurology, Saint-Joseph Hospital and Paris Descartes 
University, Paris, FRANCE5, Department of Neurology, Saint-Joseph Hospital and Paris Descartes 
University, Paris, FRANCE6

Background : Susac’s syndrome (SS) is a rare, misdiagnosed and severe microangiopathy that af-
fects brain, retina and cochlea. Angiographic demonstration of arterial involvement is exceptional. 
Case report : A 25 year-old woman without previous medical history was referred to our depart-
ment for an acute encephalopathy with visual hallucinations and memory impairment. Negativity 
of an exhaustive blood and CSF assessment and the pathognomonic lesions found in both corpus 
callosum and left cochlea on brain MRI lead to the diagnosis of SS. Nevertheless, cochlear clinical 
deficiency was revealed secondary to hallucinations and MRI also showed more disseminated brain 
lesions than only the corpus callosum ones. Primary cerebral angiitis was therefore suspected and 
conventional cerebral angiography (CCA) was performed. It demonstrated irregular caliber of right 
middle cerebral artery (MCA) distal branches and of posterior cerebral arteries. After eight months 
of treatment associating corticoids and cyclophosphamide, the patient was asymptomatic and the ar-
terial abnormalities were no more visible on control CCA.  
Discussion and Conclusion : SS is reputed to be secondary to pure microvascular involvement. 
Exceptionally, thin distal CCA abnormalities have been reported in SS patients, restricted to MCA 
distal branches only. A much more spectacular arterial involvement, on both anterior and posterior 
brain circulations, was observed in the present case with a clinical encephalopathic pattern. Despite 
the severe clinical and radiological presentation, evolution was favorable using an aggressive treat-
ment with immunosuppression. 
 
 

R1235  Interesting and challenging cases 

When Should we Forget about TGA and Remember Stroke? 
S.M. Bell1, B. Burns2, L. Yap3, C.A, Romanowski4, G.S. Venables5

 
Neurology Department, Royal Hallamshire Hospital, Sheffield, UNITED KINGDOM1, Neu-
rology Department, Royal Hallamshire Hospital, Sheffield, UNITED KINGDOM2, Neuroradology 
Department, Royal Hallamshire Hospital, Sheffield, UNITED KINGDOM3, Neuroradology Depart-
ment, Royal Hallamshire Hospital, Sheffield, UNITED KINGDOM4, Neurology Department, Royal 
Hallamshire Hospital, Sheffield, UNITED KINGDOM5

Background: A 63 year old female presented with sudden onset anterograde memory loss which, 
persisted for several hours. She reported no other neurological symptoms. The patients past medical 
history included being an ex-smoker, excessive alcohol use and migraine. We present this case as 
the history and examination was consistent with transient global amnesia (TGA) but imaging was 
consistent with an acute stroke, making this case both interesting and challenging. 
Methods:  Case Report. 
Results: Neurological examination was normal. ACE-R performed during admission was 92/100, 
with the main deficit coming in memory examination.  Magnetic Resonance Imaging (MRI) per-
formed at 48 hours post symptom onset showed bilateral diffusion restriction in the head of the hip-
pocampi, and small vessel disease supratentorially. The changes are consistent with hippocampal 
infarction, but interestingly, are also seen in TGA.  Cerebrospinal fluid examination revealed a nor-
mal cell count, protein, glucose, negative viral PCR and bacterial culture.  An EEG was normal. The 
patient was diagnosed with hippocampal ischemia, and started on aspirin and atorvastatin. 

Conclusions: In this case both TGA and stroke were considered due to the MRI appearances and 
risk factors present. It is rare for a patient to have only hippocampal lesions when ischemia affects 
the hippocampus, but changes seen on DWI imaging in TGA are also very rare. The MRI changes 
seen in TGA are most prevalent at 48 hours post symptom onset.  Anterograde amnesia due to TGA 
classically resolves within 24 hours, but persisting memory deficits have been reported and may 
have accounted for the ACE-R result. 
When a patient presents with symptoms of TGA a differential diagnosis needs to be considered  and 
careful review of imaging with a neuroradiologist is advised, particularly if vascular risk factors are 
present. Remembering TGA is important but a diagnosis of Hippocampal stroke should not be for-
gotten in this situation. 
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Yet another unusual cause of stroke! 
S. Ponnambath1, A. Azim2, A. Saulat3

 
Queen Alexandra Hospital, Portsmouth, UNITED KINGDOM1, Queen Alexandra Hospital, 
Portsmouth, UNITED KINGDOM2, Queen Alexandra Hospital, Portsmouth, UNITED KINGDOM3

Case Report 
71 year old man was found on the floor by his wife with right sided weakness and slurred speech. 
There was no clear time of onset and hence not considered for thrombolysis. Premorbidly he was 
independent for activities of daily living. His only complaint was  back pain for which he was under 
the care of his GP.  His past medical history included  hypertension, type 2 diabetes and gastro-oe-
sophageal reflux disease. The examination findings were in keeping with left total anterior circu-
lation stroke. CT Brain showed bilateral occipital and large left middle cerebral artery infarction. 
Electrocardiogram showed sinus rhythm.  Blood results : haemoglobin – 100g/L, INR – 1.7, ALP 
– 297U/L, calcium – 2.6 mmol/L, rest unremarkable.  This clotting abnormality was discussed with 
haematologist who advised further tests which included repeat INR – 2.6, D-dimer - >6 ugFEU/
ml, fibrinogen – 0.7 g/L. The results were in keeping with disseminated intravascular coagulopathy. 
He subsequently had a prostatic specific antigen test which was abnormal (>1250ug/L). He was re-
viewed by the urologist who confirmed the diagnosis of carcinoma of the prostate. Unfortunately he 
deteriorated and further investigation was deemed inappropriate in view of his poor condition. 
Discussion 
Strokes affecting multiple vascular territories are usually cardioembolic however  if there is an un-
derlying clotting abnormality  then other rare causes should be suspected like concealed malignancy 
in this case. 
 
 

R1237  Interesting and challenging cases 

A case of Vertebral Artery Dissection presenting as alternating hemianopia 
S. Ponnambath1, A. Azim2, M. El-abiary3, A. Saulat4

 
Queen Alexandra Hospital, Portsmouth, UNITED KINGDOM1, Queen Alexandra Hospi-
tal, Portsmouth, UNITED KINGDOM2, Southampton General Hospital, Southampton, UNITED 
KINGDOM3, Queen Alexandra Hospital, Portsmouth, UNITED KINGDOM4

Case Report 
We present a previously fit and well 58 year old man, with no risk factors for stroke, initially pre-
senting to the Emergency Department with sudden onset occipital headache and visual loss. There 
was no history of trauma, and he denied any other symptoms. He was found to have a left superior 
quadrantanopia, which resolved within two hours. There was no other focal neurology on exam-
ination.  CT brain was unremarkable and a lumbar puncture did not reveal any abnormalities. With 
the likely diagnosis of a transient ischaemic attack (TIA), he was discharged on high dose aspirin 
and referred to the TIA clinic, where he was seen four days later. There, he described intermittent 
episodes of right sided visual loss lasting up to few minutes. Examination at the time was unremark-
able.  Carotid Doppler did not reveal any stenosis.  The intermittent visual loss was suspicious of  
migraine; however given the initial presentation, he was continued on antiplatelet medication for 
TIA.  A few days later, he was once again urgently referred to the TIA clinic, where he was found to 
have a left homonymous hemianopia. CT brain revealed a right occipital lobe infarction. Further in-
vestigation by CT angiogram confirmed a long segmental dissection of the left vertebral artery.  
Discussion 
Vertebral artery dissection is an increasingly well recognised cause of stroke in younger patients 
(and those lacking in vascular risk factors). It is most commonly associated with trauma or chiro-
practic manipulation, however it can be spontaneous. This above presentation of alternating hemi-
anopia is explained by the anatomy of the vertebrobasilar system, whereby a thrombus embolises  
via the basilar artery to each posterior cerebral artery. This case demonstrates the importance of sus-
pecting dissection in young adults and highlights how vertebral artery pathology can cause ipsilater-
al and contralateral signs. 
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THE MANY FACES OF DIFFUSE REVERSIBLE CEREBRAL VASOCONSTRICTION 
SYNDROME: REPORT OF THREE CASES 
E. Dorodnicov1, R. Milo2, A. Gur3,  S. Jahshan4, A. Simonovich5,  E. Dorodnicov6,  
 
Barzilai Medical Center, Ashkelon, ISRAEL1, Barzilai Medical Center, Ashkelon, ISRAEL2, Bar-
zilai Medical Center, Ashkelon, ISRAEL3, Tel-Aviv Medical Center, Tel-Aviv, ISRAEL4

Background: Diffuse reversible cerebral vasoconstriction (DRCV) is a rare entity characterized by 
a “thunderclap” headache with or without focal neurological manifestations and reversible cerebral 
vasospasm. 
Methods: We report the clinical, radiographic and Transcranial Doppler (TCD) ultrasonography 
findings in 3 patients with DRCV syndrome. 
Case1: A 57 year-old woman presented with cortical blindness and paraplegia after abdominal 
surgery. Computerized tomography angiography demonstrated bilateral, diffuse irregularities and 
narrowing of all large cerebral arteries. MRI showed signs of ischemia in both occipital and frontal 
lobes. TCD detected high (>120cm/s) blood flow velocities (BFV) in both middle cerebral and ver-
tebral arteries. After two weeks TCD showed normalization of BFV with clinical recovery. 
Case2: A 35 year-old woman presented with sudden severe headache. Neurological examination 
was normal. CTA and MR-angiography demonstrated bilateral, diffuse irregularities and narrowing 
of cerebral arteries in the anterior and posterior circulations. Abdominal CT detected a pheochromo-
cytoma. All symptoms and radiological findings resolved after surgery and the TCD was normal.  
Case3: A 52 year-old woman developed sudden headache, vomiting, nuchal rigidity and aphasia. 
Non-contrast CT, CTA and lumbar puncture were normal. MRI 6 days later showed left occipital 
lobe hematoma with accompanying subarachnoid blood and signs of temporo-parieto-occipital 
cortical ischemia. TCD detected high (>140 cm/s) BFV in the left middle cerebral artery. Cerebral 
angiography showed vasospasm in the posterior and anterior circulations. She was treated with in-
tra-arterial nimodipine and improved. Follow-up TCD a month later was normal. 
Conclusions: We suggest that RCV is not rare in neurological practice and probably underdiag-
nosed. It is recommended to include TCD in the investigation of patients with acute and prominent 
headache for early identification and treatment of DRCV.

 

R1239  Interesting and challenging cases 

Acute symptom onset and MRI-DWI restricted lesion: is it really a stroke? 
V. Rinnoci1, C. Sarti2, M. Lamassa3, D. Inzitari4

 
Department of Heart and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Univer-
sitaria Careggi, Florence, ITALY1, Department of Heart and Vessels, Stroke Unit and Neurology, 
Azienda Ospedaliero Universitaria Careggi, Florence, ITALY2, Department of Heart and Vessels, 
Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, ITALY3, Depart-
ment of Heart and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, 
Florence, ITALY4

Background: The incidence of stroke mimics in clinical practice varies pending on age, techniques 
used to make diagnosis, expertise etc. Diffusion weighted MRI images (DWI) and the value of ap-
parent diffusion coefficient (ADC) are considered able to help to make diagnosis. 
Methods: We describe 3 young patients admitted to the Stroke Unit of Careggi Hospital with a diag-
nosis of acute ischemic stroke. 
Results: Case 1: a 19 year-old man had acute onset of right hemiparesis. MRI showed hyperintense 
areas in FLAIR and T2 weighted sequences in the left internal capsule and centrum semiovale, 
without contrast enhancement. After 5 days he clinically deteriorated and MRI showed an evolution 
of the lesions with incomplete ring enhancement and a central core of facilitated diffusion. 
Case 2: a 32 year-old woman had acute onset of upper right limb weakness, dysarthria and ataxia. 
MRI showed an area of restricted diffusion in the left centrum semiovale without contrast enhance-
ment. Seven days later she clinically deteriorated and MRI showed contrast enhancement and a cen-
tral facilitated diffusion of the lesion. 
Case 3: a 29 year-old woman had acute onset of right hand weakness and dysphasia. MRI showed 
left insular lesion with restricted diffusion; another cortical lesion was revealed at one month con-
trol. She later referred visual disturbances suggestive for optic retrobulbar neuritis with altered visu-
al evoked potentials and on examination she had Lhermitte sign. 
The clinical/radiological evolution atypical for ischemic stroke led to go on with diagnostic tests 
and demyelinating disease was suspected in all three patients. Corticosteroids greatly improved the 
neurological symptoms. 
Conclusions: Acute onset and diffusion restricted lesions are not synonymous of ischemic stroke. In 
younger patients a first episode of demyelinating disease should be suspected. No harmful effects 
have been reported after t-PA in patients with a subsequent diagnosis of multiple sclerosis. 
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Use of Modafinil in a Patient with Hypersomnolence due to Bilateral Thalamic Haemorrhage 
S.K. Gill1, A Manuel2, D.M. Collas3

 
Watford General hospital, Watford, UNITED KINGDOM1, John Radcliffe Hospital, Oxford, 
UNITED KINGDOM2, Watford General Hospital, Watford, UNITED KINGDOM3

A 78 year old man with a history of obstructive sleep apnoea, type II diabetes and hypertension 
was admitted with a drop in his level of consciousness.  CT scanning revealed a midline haemor-
rhage causing bilateral thalamic damage and compression with intra-ventricular extension.  He was 
transferred to a neurosurgical centre and had an external ventricular drain followed by insertion of a 
ventriculo-peritoneal shunt for the management of raised intracranial pressure. He remained drowsy 
post-operatively. He awoke for short periods of the day, typically less than one hour at a time, and 
as a result was unable to engage with therapists to make any meaningful recovery. When awake he 
was able to have a limited interaction with caregivers: he recognised family, could make his needs 
known and answer simple questions. There was no evidence of sepsis. His oxygen saturations were 
good, he did not snore and there was no evidence of carbon dioxide retention. He did not tolerate 
overnight cPAP as this caused him discomfort and this was stopped after a short trial. Hypersomno-
lence persisted for three months after which time we felt that any chance for natural recovery had 
passed. Modafinil was commenced at a dose of 200mcg once a day to increase his wakefulness and 
had good effect. The patient woke for longer periods of time, 3-4 hours, and was therefore able to 
interact with his environment and family, increasing his quality of life. 

Modafinil has been suggested as a possible treatment for post-stroke fatigue and there have been 
some anecdotal reports but little evidence for its effect in a post-stroke population.   
Bilateral thalamic stroke is a well recognised cause of persistent hypersomnolence, and modafinil 
may be considered as a pharmacotherapy in this clinical situation.   

R1241  Interesting and challenging cases 

Significant blood pressure lowering after endovascular treatment of high grade symptomatic 
brachiocephalic stenosis 
T. Betz1, M. Diepers2 
 
Kantonsspital Aarau, Department of Neurology, Aarau, SWITZERLAND1, Kantonsspital 
Aarau, Department of Neuroradiology, Aarau, SWITZERLAND2

Background: Carotid baroreceptors are important in blood pressure regulation through modification 
of sympathetic nervous activity. We report a case of treatment resistant secondary hypertension due 
to dissembled low right carotidal blood pressure by a high grade brachiocephalic trunk stenosis. 
Case report: A 75 year old woman presented to our emergency department with treatment resistant 
arterial hypertension with systolic blood pressures > 200 mmHg. She complained of dizzines and 
transient concentration problems. Two weeks ago she had suffered a transient numbness of the left 
arm, probably due to a transient ischemic attack. The CT scan including CT angiography showed a 
high grade stenosis of the brachocephalic trunk. Cerebral MRI showed no recent ischemia. Blood 
pressures remained difficult to lower under oral and intravenous medical treatment. Systolic blood 
pressure lowering under 160 mmHg tended to cause weakness and paresthesia of the right arm.  
The patient underwent endovascular treatment by stenting of the brachiocephalic trunk. After the in-
tevention we recorded nearly normal arterial blood pressure under an oral monotherapy. 
Conclusion: Occlusion or high grade stenosis of the brachiocephalic trunk can be a rare cause of 
secondary hypertension. Endovascular stenting may have the potential capacity to treat both the 
symptomatic stenosis and the treatment resistant blood pressure. 
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Endovascular treatment of basilar artery thrombosis secondary to bilateral vertebral artery 
dissection, with onset of symptoms following chiropractic neck manipulation - a case report. 
R. Mikkelsen1, R.B. Dalby2, N. Hjort3,  C.Z. Simonsen4, S. Karabegovic5 
 
Department of Neuroradiology, Aarhus University hospital, Aarhus, DENMARK1, Department 
of Neuroradiology, Aarhus University hospital, Aarhus, DENMARK2, Department of Neurology, 
Aarhus University hospital, Aarhus, DENMARK3, Department of Neurology, Aarhus University 
hospital, Aarhus, DENMARK4, Department of Neuroradiology, Aarhus University hospital, Aarhus, 
DENMARK5

Background: Vertebral artery (VA) dissection has been described following neck injury and can be 
associated with stroke, but the incidence is unknown and the causal association with chiropractic 
neck manipulation is controversial. We present a case of bilateral VA dissection and basilar artery 
(BA) thrombosis following a chiropractic neck manipulation.  
Case description: A 37-year old woman with a history of neck pain presented with acute onset of 
dizziness, diplopia, dysarthria, right hemiparesis, and right central facial palsy in immediate contin-
uation of neck manipulation in a chiropractic facility. Magnetic resonance imaging (MRI) showed 
ischemic lesions in the right cerebellar hemisphere and occlusion of the distal part of BA (fig 1). 
Symptoms progressed during intravenous thrombolytic treatment, and the patient was converted to 
endovascular treatment. Angiography showed occlusion of the right VA and severe stenosis of left 
VA due to bilateral VA dissection. A catheter was placed in the left VA and balloon dilatation was 
performed, and a retractable stent was placed to recanalize the BA (fig 1). Remission of dysarthria 
and hemiparesis was observed during the procedure. Follow-up MRI at 24 hours showed minor 
pontine and cerebellar lesions. At 5 months, the patient had discrete sensory disturbances, together 
with reduced working memory and mental capacity. No ischemic lesions were found on MRI.  
Conclusion: We report a case of bilateral VA dissection causing embolic occlusion of the BA in a 
patient immediately after chiropractic neck manipulation. The procedure was complicated by diffi-
cult intravascular accessibility, but resulted in complete recanalization of the BA with few remain-
ing physical and cognitive symptoms. This case underlines the need to suspect VA dissection in 
patients presenting with neurological symptom following any form of neck trauma. Fast diagnostic 
approach and skillful intravascular procedures are essential for a good neurological outcome. 
 

 

R1243  Interesting and challenging cases 

Non-Inflammatory Angiopathy with Multiple Intracranial Aneurysms – case report 
N. Vukasinovic1, S. Jolic2, V. Milosevic3,  G. Djordjevic4, M. Cvejic5,  M. Zivkovic6 
 
Clinical Center Nis, Clinic of Neurology, Nis, SERBIA1, Clinical Center Nis, Clinic of Neurol-
ogy, Nis, SERBIA2, Clinical Center Nis, Clinic of Neurology, Nis, SERBIA3, Clinical Center Nis, 
Clinic of Neurology, Nis, SERBIA4, Clinical Center Nis, Clinic of Neurology, Nis, SERBIA5, Clini-
cal Center Nis, Clinic of Neurology, Nis, SERBIA6 

Fibromuscular dysplasia is a sectional, non- atheromatous, non-inflammatory angiopathy of the 
unknown etiology which primarily affects medium and small-sized artheries. We report a case of a 
patient suffering from non-inflammatory angiopathy with multiple intracranial aneurysms. M.D., 
female, aged 50, is admitted to hospital because of headache, brief loss of consciousness and weak-
ness of  her left extremities. The symptoms coincided with high blood pressure 220/120 mmHg. 
Neurological examination on admission has recorded light sinistral hemiparesis, without the change 
of the tone, brisk  myotatic reflexes without pathological reflexes and dysarthria. On CT angiog-
raphy  four saccular aneurysms have been found: on the right MCA (diameter 18mm), on the left 
MCA (diameter 6mm), on the left ICA (diameter 13x7mm)  and  on AcoA (diameter 5mm). On 
digital subtraction angiography a total of eight intracranial aneurysm have been found: on the right  
MCA (diameter of 15x13.5mm). on the right ICA (4.6x4.2 mm),  on the left MCA (6x6mm), on 
the bifurcation of the left ICA (12.6x6x9mm), on the A1 segment of the left ACA (4.3x3.6mm) as 
well as two aneurysms on the back wall of the superclinoid segment of the left ICA (6.6x5mm and 
2,2x2mm) and on the starting point of the right SCA (3,6x3,7mm). There was a spasm of the MCAs 
and ACAs on both sides. The results of the ultrasound examination of the abdomen and kidneys 
were normal. At the discharge, after ten days of hospitalization, the neurological examination was 
normal. Neurosurgeon and interventional radiologist suggested patient follow up. Discharge diagno-
sis was non-inflammatory angiopathy within fibromuscular dysplasia. 
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A rare Cardiac Embolic cause for Ischemic Stroke 
W. GABA1, T. IRANI2, A. BHALLA3,  D. KLETTAS4

 
KING’S COLLEGE HOSPITAL, LONDON, UNITED KINGDOM1, KING’S COLLEGE 
HOSPITAL, LONDON, UNITED KINGDOM2, KING’S COLLEGE HOSPITAL, LONDON, 
UNITED KINGDOM3, KING’S COLLEGE HOSPITAL, LONDON, UNITED KINGDOM4

Background: 
Cardiac aetiology accounts for approximately 25% of all ischemic strokes with a greater yield in 
younger patients. Primary cardiac tumours are rare but important cause. We present a case of a Car-
diac Papillary Fibroelastoma (CPF) causing an embolic stroke which was managed surgically. 
Case Report: 
A 45 years old right handed lady with a migraine history but systemically well presented with sud-
den onset of left face, arm and leg weakness. Her initial NIHSS was 11. Her symptoms rapidly im-
proved to NIHSS of 1 scoring only on her language which was found to have some phonemic errors 
and difficulty in understanding the task requirements. She was afebrile, normotensive with regular 
pulse of 80. Her systemic examination was normal including normal heart sounds. Bloods were nor-
mal including ESR of 11. ECG was SR. Initial CT head was normal. MRI showed acute right MCA 
cortical infarct with positive DWI. Carotid duplex scan bilaterally did not show any abnormality. 
To look for cardiac embolic source she had inpatient Transthoracic Echocardiogram (TTE) which 
raised the suspicion of small echogenic mas on non coronary cusp of Aortic valve. This was con-
firmed as 0.9 x 0.7 cm size mass on Transoesophageal Echocardiogram (TOE) (Fig A). She contin-
ued to improve but persisted with some language deficits. She was started on Anticoagulation until 
the day before surgery when she had repair of aortic valve with complete excision of 0.8cm size 
mass. Patient was discharged four days later as she made complete clinical recovery with no recur-
rence of symptoms. Histology confirmed the diagnosis of CPF (Fig B).  
Discussion:  
Cardiac Papillary Fibroelastoma is one of the rare cardiac embolic cause for ischemic stroke. 
Though histologically benign they can present with stroke, systemic embolism, ventricular fibril-
lation and sudden cardiac death. Symptomatic patients should be identified by appropriate imaging 
and treated surgically to avoid further complications.

 
 

R1245  Interesting and challenging cases 

Thrombolysis at 39 Weeks Gestation. 
P.W. Ferdinand1, J Weerathunga2, I Natarajan3

 
University Hospital North Staffordshire, Stoke-on-Trent, UNITED KINGDOM1, University 
Hospital North Staffordshire, Stoke-on-Trent, UNITED KINGDOM2, University Hospital North 
Staffordshire, Stoke-on-Trent, UNITED KINGDOM3

Background:  A 29 year pregnant female at 39 weeks gestation presented with left facial, arm and 
leg weakness, within the four and a half hour time limit for thrombolysis. Her presenting National 
Institute of Health Stroke Score (NIHSS) was 11. Computed tomography showed no large infarc-
tion, haemorrhage or oedema. Following discussion with the patient and our obstetric colleagues 
(who agreed to deal with any foetal complications) she was thrombolysed with standard dose al-
teplase. At 24 hours her NIHSS had improved to 6 and her modified Rankin Score (mRS) was 3. 
Magnetic resonance imaging confirmed T2 flair hyperintensity in the posterior aspect of the right 
lentiform nucleus, extending into the adjacent right corona radiata which demonstrated diffusion 
restriction. (see image). Three days later she gave birth to a healthy baby boy via normal vaginal de-
livery and at 4 months both her and baby are doing well, with her NIHSS 0 and mRS 1. 
Methods: Case Report and Literature Review. 
Results: Currently, alteplase remains an unlicensed treatment in pregnancy, owing to the absence 
of clinical trials justifying its use and safety. Despite it not causing direct harm to the foetus (as the 
molecular weight renders it too large to cross the placenta), indirectly, maternal complications such 
as haemorrhage from placenta praevia/abruptio or even from otherwise normal vaginal delivery can 
be of grave harm to the foetus, particularly in the first 24 hours following thrombolysis.   
Conclusion: The decision to thrombolyse in pregnancy MUST be based on taking a swift gestation-
al history and a multi-disciplinary approach; encompassing stroke physicians, obstetricians, critical 
care and in the event of haemorrhagic complications, a haematologist. This is particularly important 
in small vessel infarcts where an interventional approach is not clinically viable. Our case shows 
that if this is done in an organised and timely fashion, then the outcome for mother and baby can be 
excellent.
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Acute respiratory tract infection associated with spontaneous extracranial multivessel and 
early recurrent arterial dissection: A case report 
I. Urbonaviciute1, D. Rastenyte2, A. Vaitkus3

 
Department of Neurology, Hospital of Lithuanian University of Health Sciences (HLUHS) 
Kaunas Clinics, Kaunas, LITHUANIA1, Department of Neurology, Hospital of Lithuanian Uni-
versity of Health Sciences (HLUHS) Kaunas Clinics, Kaunas, LITHUANIA2, Department of Neu-
rology, Hospital of Lithuanian University of Health Sciences (HLUHS) Kaunas Clinics, Kaunas, 
LITHUANIA3

Background: Acute infection may be potential trigger of non-traumatic arterial dissection and are 
known association between inflammatory process and multiple arterial dissections. 
Case description: On May 4th 2013 healthy 39 year old woman presented with sudden sharp left 
side neck pain, nausea, vomiting, and subfebrile temperature, after air travel. Acute dysarthria, dys-
phonia, and dysphagia appeared on May 5th. On May 9th the patient was admitted to the HLUHS 
Kaunas clinics.  
Neurological examination showed mild dyasrthria, dysphonia, and deviation of the tongue to the 
left. Gag reflex was absent on the left side. Asymmetrical rise of soft palate was seen, left side wors-
en than right. The patient has autoimmune thyroiditis. Direct neck traumas, turbulence during flight, 
drug abuse were all denied by the patient.  
Doppler ultrasound scan revealed dissection of left internal carotid artery. Magnetic resonance im-
aging (MRI) did not detect any acute ischemic lesion. MRI angiography showed signs of left inter-
nal and external carotid arterial dissection. Cerebral angiography confirmed these findings. Intrave-
nous unfractionated heparin (UFH) was prescribed.   
3 weeks later, the patient developed fever (39°C), increased CRP level at 84 mg/L, WBC count 
22,05x109/L, ESR 60mm/h. Thoracic CT scan showed infiltration in the left S10 segment. Heart 
ultrasound revealed 4 ml of fluid between the pericardium. Control MRA showed new dissection of 
the right common carotid and right vertebral arteries during IV UFH therapy. Neurological symp-
toms remained the same. Diagnosis of pneumonia was confirmed and IV cefuroxim 4,5g/day for 
10 days has been started. For therapy of suspected vasculitis steroids were initiated. Neurological 
symptoms regressed and findings on Doppler normalized 3 months later. 
Conclusion: At this case respiratory tract infection may be important trigger mechanism of local 
vessel wall injuries, related to multivessel and early recurrent arterial dissection. 
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Neurofibromatosis with basilar artery thrombosis 
J.Y. Kwon1 
 
Seoul Seonam Hospital, Seoul, SOUTH KOREA1

Neurofibromatosis (NF) is an autosomal dominant disorder which is characterized by neurofibro-
mas, café-au-lait spots, and mental retardation. Ischemic strokes associated with NF type 1 are not 
uncommon, however among them, those caused by basilar artery thrombosis have been rarely re-
ported.  
We report a case of complete occlusion of the posterior circulation in a patient with NF type 1. 
A 38-year-old man with NF type 1 presented with sudden stuporous mental status to our emergency 
room. He had two past histories of stroke and multiple neurofibromas on his body. Neurologic ex-
amination showed disconjugated eyes and quadriparesis (MRC grade 1). Diffusion-weighted image 
revealed high signal change on both cerebellum and pons. MR angiography showed complete oc-
clusion of both distal vertebral arteries to basilar artery.  
This case suggests that ischemic stroke in NF type 1 would develop due to multiple large vessel oc-
clusive disease and the study about cerebral vessels be considered during follow-up. 
 
 

R1248  Interesting and challenging cases 

Smoker’s polycythaemia as a cause of transient neurological deficits. 
S.K.K. Lee1, K James2, D.J.P. Williams3

 
Royal College of Surgeons in Ireland, Dublin, IRELAND1, Department of Geriatric & Stroke 
Medicine, Beaumont Hospital, Dublin, IRELAND2, Royal College of Surgeons in Ireland, Dublin, 
IRELAND3

Background:  
Smoker’s polycythaemia is defined by a high plasma red blood (RBC) cell concentration due to in-
creased RBC count and decreased plasma volume, secondary to chronic inhalational exposure to 
carbon monoxide (CO) with tobacco smoking.  
Methods: 
A 42-year old man presented to the Emergency Department with a 30 hour history of worsening 
ataxia, dizziness and blurring of vision (on head turning). A 30 minute occipital headache preceded 
these symptoms on the previous night. Risk factors included hypertension, 40 cigarettes/day with an 
alcohol intake=20 units/week. BP=154/96mmHg, HR=98bpm and [O2] =96% (room air). Clinical 
examination revealed facial plethora, bilateral clubbing of the fingers, positive Rhomberg’s sign, 
gait ataxia and inability to perform heel-to-toe test. Haemobglobin (Hb) =19.6g/dl (13-17.5); PCV 
(haematocrit) =0.546 (0.37-0.5L/L), with normal WBC and platelets. No lymphadenopathy or sple-
nomegaly on palpitation. 
Results:  
CT brain scan excluded acute infarct/haemorrhage/mass or extra-axial collection. Internal carotid 
and vertebral arteries were patent with no evidence of vertebral artery dissection on CT angiogram. 
Venous sinus thrombosis and subarachnoid haemorrhage were excluded with CT venogram and 
lumbar puncture respectively. No evidence of restricted diffusion on MRI brain. CXR showed a 
normal cardiomediastinal profile. Primary polycythaemia was excluded with negative genetic test-
ing for JAK-2 V617F mutation. Investigations for serum erythropoietin, plasma viscosity and renal 
ultrasound were all unremarkable. In view of the presenting history and polycythaemia, Aspirin 
75mg daily and follow-up for regular venesection with the Haematology service were recommend-
ed. 20 months post discharge, there has been no recurrence of his neurological symptoms (Latest 
Hb=16.8g/dl, PCV=0.48L/L). 
Conclusion: 
In young smokers who present with stroke-like symptoms associated with raised Hb and PCV, 
smoker’s polycythaemia should be considered as a differential diagnosis. 
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Simultaneous Bilateral Cerebral Infarction of the Right Middle Cerebral and Left Anterior 
Cerebral Artery Territories Secondary to an Underlying Vascular Anomaly 
H. Harris1, B. Bhaskaran2, R. Perriss3, I. Salih4

 
Department of Stroke Medicine, Torquay, UNITED KINGDOM1, Department of Stroke Medi-
cine, Torbay Hospital, Torquay, UNITED KINGDOM2, Department of Radiology, Torbay Hospital, 
Torquay, UNITED KINGDOM3, Department of Stroke Medicine, Torbay Hospital, Torquay, UNIT-
ED KINGDOM4

Introduction: 
This is a rare clinical presentation of simultaneous, bilateral cerebral infarcts of the right middle ce-
rebral and left anterior cerebral artery territories, secondary to an underlying vascular anomaly. In 
the literature, simultaneous, bilateral infarction of both of the anterior cerebral arteries secondary to 
underlying abnormal vasculature has been previously described.  Alternative aetiologies of multifo-
cal infarction can include aneurysm rupture, thrombosis, or when progressive can be secondary to 
Intravascular Large B Cell Lymphoma.  
Case Description: 
A 72-year-old right handed male with a background of Ischaemic Heart Disease and Hypertension 
presented with left sided weakness, left facial droop and right leg weakness on waking from sleep. 
Computed Tomography (CT) confirmed a right middle cerebral artery (MCA) territory infarct.  
His ECG on admission revealed new atrial flutter. Magnetic Resonance Imaging demonstrated the 
known right MCA infarct and a left anterior cerebral artery (ACA) territory infarct, which could ret-
rospectively be seen on the original CT scan. A CT angiogram revealed no significant stenosis of the 
carotid arteries or evidence of dissection. The circle of Willis was normal, however a hypoplastic 
left A1 segment of the left ACA was noted, such that the right internal carotid artery supplied both 
the left and the right anterior cerebral artery territories. 
Conclusion:  
This is a very rare clinical presentation of simultaneous infarction of the right middle cerebral and 
left anterior cerebral artery territories secondary to a hypoplastic A1 segment of the left anterior ce-
rebral artery. The aetiology in this clinical case was cardioembolic secondary to underlying atrial 
flutter. When investigating unusual presentations of cerebrovascular infarction, anomalies of cere-
bral vasculature are important to consider. 
 
 

R1250  Interesting and challenging cases 

Internal carotid artery dissection due to elongated styloid process 
A. Resman Gaspersic1, S. Frol2, V. Svigelj3,  D. Lovric4, B. Zvan5

 
Univesity Clinical Center Ljubljana, Clinic of Vascular Neurology, Ljubljana, SLOVENIA1, 
Univesity Clinical Center Ljubljana, Clinic of Vascular Neurology, Ljubljana, 2, Univesity Clinical 
Center Ljubljana, Clinic of Vascular Neurology, Ljubljana, SLOVENIA3, Univesity Clinical Cen-
ter Ljubljana, Institute of Radiology, Ljubljana, SLOVENIA4, Univesity Clinical Center Ljubljana, 
Clinic of Vascular Neurology, Ljubljana, SLOVENIA5

INTRUDUCTION  
There are two types of neurological symptoms associated with elongated styloid process (ESP). The 
more common cervicofacial pain results from cranial nerve impingement. Carotid artery impinge-
ment can lead to its dissection and consequent stroke.   
CASE DESCRIPTION 
37-year old male patient with hypertension suffered acute right-sided oropharynegal pain during 
physical activity. Day after he developed left-sided weakness. Urgent neurological exam revealed 
right-sided Horner syndrome, left-sided central facial palsy and hemiparesis (NIHSS 5). Head CT 
showed ischemic lesion in left frontal lobe. Right internal carotid artery (ICA) dissection with ves-
sel occlusion was seen on CTA. Treatment with intravenous thrombolysis was not feasible. Con-
servative management with aspirin, statin and antihypertensive drug was indicated, later anticoag-
ulant treatment was introduced. At discharge he was asymptomatic (NIHSS 0). Control CTA after 
3 months revealed 50% stenosis and pseudoaneurysm of right extracranial ICA and disclosed close 
proximity of the elongated SP to the ICA preudoaneurysm, highy suggestive of a couse and effect 
relationship. Endovascular treatment of ICA with stenting and surgical ESP resection were per-
formed. Anticoagulant therapy was replaced with double antiaggregation therapy. Regular radiolog-
ical and ultrasound controls are planned.  
DISCUSION    
Elongated styloid process is a known risk factor for carotid artery dissection, which is important 
cause of stroke in young patient. In our patient we found connection between ICA dissection and  
ESP only after control CTA, but high incidence of ESP in general population should compel us to 
consider the connection at presentation.  In our patient dissection occurred during physical activity, 
which is in concordance with belief, that only temporal co-occurrence of certain head positions in 
patients with preexisting ESP leads to ICA injury. Our patient was first put on anticoagulant therapy, 
but control CTA revealed formation of ICA pseudoaneurysm. Despite the lack of evidence we de-
cided for surgical resection of ESP and ICA stenting, treatment outcome was good so far. 
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Isolated cerebral cortical vein thrombosis with associated sub-arachnoid haemorrhage 
S.S. Vasishta1, J. Leyon2, J. Khaira3

 
University Hospitals Birmingham NHS Foundation Trust, Birmingham, UNITED KING-
DOM1, University Hospitals Birmingham NHS Foundation Trust, Birmingham, UNITED KING-
DOM2, University Hospitals Birmingham NHS Foundation Trust, Birmingham, UNITED KING-
DOM3

Background 
Cerebral venous thrombosis is a rare condition with varied clinical presentation. Isolated cortical 
venous thrombosis (CVT) without dural venous sinus or deep venous involvement is rare. CVT 
usually presents with brain parenchymal haemorrhage. Only a few cases of CVT associated with 
sub-arachnoid haemorrhage (SAH) have been reported in literature. We present 2 cases of isolated 
CVT with associated SAH. 
Methods 
A 66 year old lady presented with jerking of the left arm followed by loss of consciousness.  She 
had weakness of the left arm and left facial palsy. 
CT head – SAH in right central sulcus with no evidence of cisternal SAH.  
CT angiogram - normal. 
MRI - acute infarction in right motor strip and right middle frontal gyrus, with abnormal signal in 
right central sulcus on gradient echo (GRE) with a tubular structure representing a thrombosed vein. 
MR venogram – no thrombosis in the dural venous sinuses or deep cerebral veins.  
A 51 year old man presented with left facial droop, left sided weakness and left brachiofacial focal 
motor seizures, preceded by a thunderclap headache.  
CT head - right frontal lobe sulcal SAH.  
CT angiogram - normal.  
Digital Subtraction Angiography - arterial phase was normal. Venous phase showed a linear filling 
defect within Vein of Trolard, confirming thrombus.  
MRI - tubular structure in the pre-central sulcus showing high signal on T1, also identified on GRE 
representing a thrombosed vein. High signal on FLAIR and blooming artefact on GRE around this 
indicating SAH.  
Results 
Both patients were anticoagulated with heparin and started on anti-epileptic drugs and have been 
seizure free since.  
Discussion 
We hypothesize that acute venous thrombosis causes localised venous hypertension which causes 
rupture of fragile venules, causing secondary SAH. Together with venous ischaemia caused by ve-
nous occlusion, the irritative effects of SAH on the cerebral cortex may be responsible for focal sei-
zures, encountered in both our cases. 
 

R1252  Interesting and challenging cases 

Facklamia languida bacteraemia as an unusual cause of stroke mimic 
M. Barber1, E. McCann2, P. Hunter3, D. Inverarity4

 
Monklands Hospital, NHS Lanarkshire, UK, Airdrie, UNITED KINGDOM1, Monklands Hos-
pital, NHS Lanarkshire, UK, Airdrie, UNITED KINGDOM2, Monklands Hospital, NHS Lanark-
shire, UK, Airdrie, UNITED KINGDOM3, Monklands Hospital, NHS Lanarkshire, UK, Airdrie, 
UNITED KINGDOM4

A 78 year old diabetic man presented to hospital with new onset confusion and fever. The working 
diagnosis was of delirium due to an infection of unknown source, and empirical intravenous antibi-
otic treatment was given. Two days later he deteriorated and developed clinical features in keeping 
with a total anterior circulation stroke. Two plain CT scans and a MRI of brain were unremarkable. 
Lumbar puncture was negative, as was CT cerebral angiography. Blood cultures grew an organism 
subsequently identified as Facklamia languida. Following treatment with broad-spectrum antibi-
otics his condition improved. A diagnosis of F. languida septicaemia, leading to probable (unwit-
nessed) seizure and Todd’s paresis was made. The patient went on to make a full recovery and was 
discharged home. Stroke mimics are common, and about a quarter of patients initially suspected to 
have a stroke are subsequently found to have an alternative diagnosis.  Cases of bacteraemia due 
to Facklamia species are extremely uncommon and very little is known about any of the disease 
syndromes associated with them. There have been two reports in the literature of Facklamia homi-
nis causing infective endocarditis. One of the reports describes a patient presenting with ischaemic 
stroke secondary to Facklamia hominis endocarditis, however, there are no published descriptions 
of stroke-like syndromes associated specifically with F. languida bacteraemia. 
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MOYAMOYA DISEASE IN AN ADULT, PRESENTING AS ACUTE CEREBRAL INFARC-
TION 
S. Gajree1, N. Goorah2, A.K. Singh3,  S. Lapsia4, S. Khan5, A. Majid6

 
EAST LANCASHIRE HOSPITALS NHS TRUST, Manchester, UNITED KINGDOM1, EAST 
LANCASHIRE HOSPITALS NHS TRUST, Manchester, UNITED KINGDOM2, EAST LAN-
CASHIRE HOSPITALS NHS TRUST, Manchester, UNITED KINGDOM3, EAST LANCASHIRE 
HOSPITALS NHS TRUST, Manchester, UNITED KINGDOM4, EAST LANCASHIRE HOSPI-
TALS NHS TRUST, Manchester, UNITED KINGDOM5, Salford Royal NHS Trust, Manchester, 
UNITED KINGDOM6

A 37 year old woman presented with a 3 month history of feeling intermittently disorientated. She 
had a shorter history of bilateral visual loss, which was initially complete, before she regained vi-
sion slowly. She had a left lower quadrantinopia. Past history included a left parietal-occipital stroke 
aged 26. She had polycystic ovarian disease and hyperlipidaemia. Her father died prematurely in 
his 20’s. Multiple investigations in 2001 led to a diagnosis of moyamoya disease. She never had 
any neurosurgery or immunomodulation and defaulted from follow up. On this admission she un-
derwent MRI and MRA scans which confirmed established moyamoya changes. She had abnormal 
high signals in the right posterior occipital lobe, consistent with new infarction. Moyamoya is a pro-
gressive occlusive disease of the cerebral vasculature. The name moyamoya means puff of smoke 
in Japanese and describes the look of the tangle of tiny vessels formed to compensate for the block-
age.The disease primarily affects children but does occur in adults. Causes of moyamoya are not 
known but thought to be genetic. Immune mechanisms may play a role. Children present with re-
current ischaemic strokes or seizures. Adults present commonly with haemorrhage. Pharmacologic 
treatment is not proven and aims to reduce future strokes by targeting risk factors. Consideration of 
immunomodulating drugs is unproven. Neurosurgical intervention is effective, particularly if symp-
toms are evolving rather than static. Many different operative techniques have been described, all 
with the goal of preventing further ischemia by increasing collateral blood flow to hypoperfused ar-
eas. Without treatment, moyamoya progresses to death or major disability. If surgery is performed, 
prior to disabling infarction then prognosis is excellent. Moyamoya disease is a rare cause of stroke 
in adults. In young patients with no obvious risk factors for stroke, moyamoya should be incor-
porated into the differential, particularly if autoimmune, thrombophilia and cardiac screening are 
negative. Suspicion of the disease on angiography should be referred to a specialist centre for early 
consideration of intervention.
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The Ghost Middle Cerebral Artery Thrombus. 
N. Cook1, P.W, Ferdinand2, J Weerathunga3,  C. Roffe4, S. Nayak5

 
University Hospital North Staffordshire, Stoke-on-Trent, UNITED KINGDOM1, University 
Hospital North Staffordshire, Stoke-on-Trent, UNITED KINGDOM2, University Hospital North 
Staffordshire, Stoke-on-Trent, UNITED KINGDOM3, University Hospital North Staffordshire, 
Stoke-on-Trent, UNITED KINGDOM4, University Hospital North Staffordshire, Stoke-on-Trent, 
UNITED KINGDOM5 

Background: Computed tomography angiography (CTA) in acute stroke is used to establish patency 
of major extracranial and intracranial vessels after stroke. It  is a key tool in decision making  for in-
terventional stroke management.  
Methods: Case report  
Results: A 33 y old man presented with sudden onset of mild left arm and facial weakness and 
dysarthria and a National Institute of Health Stroke Scale (NIHSS) score of 3. Initial computed to-
mography (CT) of the head showed no abnormality. There was no evidence of large vessel occlu-
sion on CTA (see image). Ninety minutes later his NIHSS rapidly deteriorated to 15 with dense left 
hemiparesis, facial palsy, hemi- neglect, and gaze deviation. Intravenous thrombolysis was adminis-
tered and a repeat CTA remained unchanged. As the combination of symptoms and his high NIHSS 
strongly suggested a large vessel occlusion in spite of the normal CTA an urgent digital subtraction 
angiogram (DSA) was performed. This revealed complete occlusion of the M1 segment of the right 
middle cerebral artery (see image).  A mechanical thrombectomy was performed which was fol-
lowed by rapid recovery of his neurological deficits. He was discharged home 48 hours later with an 
NIHSS of 0. Review of the two initial CTAs showed a focal area within the proximal M1 about 2-3 
mm in length which was slightly irregular with sub-optimal contrast filling.   
Conclusion: The discrepancy between the CTA and the DSA is likely to be due to retrograde filling 
of the M1 through patent collaterals in the presence of a very short occluded segment. As retrograde 
filling is not visible on the DSA the occlusion was immediately obvious with this investigation. This 
case shows that images alone can be misleading. We therefore suggest that in cases with definite 
clinical signs of large vessel occlusion but a normal CTA a diagnostic DSA should be considered, if 
the patient is a candidate for endovascular treatment. 
 

 

Diffusion Weighted Imaging showing restricted diffusion in the Right Occipital lobe

Time of Flight MR Angiogram (MIP image). Normal internal carotid arteries but occluded 
posterior cerebral arteries.  Formation of numerous collaterals giving the classical ‘puff of 
smoke’ appearance. 
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Differential diagnosis between multiple sclerosis and cerebrovascular disease 
N.N. Spirin1, E.G. Shipova2, I.O. Stepanov3,  N.S. Baranova4, D.S. Kasatkin5,  V.A. Shadrichev6 
 
Yaroslavl State Medical Academy, Yaroslavl, RUSSIAN FEDERATION1, Yaroslavl State Med-
ical Academy, Yaroslavl, RUSSIAN FEDERATION2, Clinical hospital #8, Yaroslavl, RUSSIAN 
FEDERATION3, Yaroslavl State Medical Academy, Yaroslavl, RUSSIAN FEDERATION4, Yaro-
slavl State Medical Academy, Yaroslavl, RUSSIAN FEDERATION5, Yaroslavl State Medical Acad-
emy, Yaroslavl, RUSSIAN FEDERATION6

132 patients with referral diagnosis of multiple sclerosis (MS) were examined in Regional MS Cen-
tre. MS diagnosis was reconsidered in 16 patients, diagnosis of cerebrovascular disease was estab-
lished. 
Patients’ characteristics: 
12 women and 4 men, mean age (M+/-sigma) 49.7+/-9.7 years, mean age of debut 43.3+/-12.5 
years; mean age when wrong MS diagnosis was established 47.8+/-9.8 years.  
At the time of examination 5 patients received disease modifying drug.  
MS diagnosis was put in doubt because of non-typical anamnesis, presence of arterial hypertension, 
inconsistency between brain MRI description and clinical data.  
Distinctive features of these cases: 
2 patients had “stroke-like” onset, later on those episodes were considered as lacunar strokes. 4 pa-
tients had “primary progressive” course. 13 patients had arterial hypertension, which was registered 
before the onset of first symptoms, in average 6.1+/-4.3 years earlier. 

Most frequent neurological signs were central paresis (37.5%), cerebellar ataxia (50%), sensory 
(18.8%) and visual disorders (18.8%). 
These signs and available MRI results were the main reasons of wrong MS diagnosis. First MRIs in 
these patients were described as “doubtful diagnosis” between MS and cerebrovascular disease. 
Second MRIs were performed and assessed by an expert. Evident signs of cerebrovascular disease 
were present: gliosis, lacunes, leukoaraiosis, paraventricular and subcortical lesions. There were 
no infratentorial, periventricular or cervical lesions, no lesions in corpus callosum, no contrast en-
chancement.  
Carotid and vertebral arterial ultrasound showed significant anomalies in 5 patients (occlusion or 
stenosis). 
These cases confirm absolute necessity of accurate observance of MS criteria and attentive assess-
ment when MS diagnosis was already established. 
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Acute ischemic stroke in anterior choroidal artery territory 
M. Menih1, T. Hernja Rumpf2, S. Pikija3

 
Department of Neurology, University Clinical Centre, Maribor, SLOVENIA1, Department of 
Physical and Rehabilitation Medicine, University Clinical Centre, Maribor, SLOVENIA2, Depart-
ment of Neurology, University Clinical Centre, Maribor, SLOVENIA3

Background. The anterior choroidal artery (AChA) syndrome consist of hemiplegia, hemianesthesia 
and homonymous hemianopsia. AChA is a small artery that originates in the posterior wall of the 
internal carotid, proximal to the intracranial carotid bifurcation in majority of cases. The AChA ter-
ritory shows large variations. In this case we present a female patient with an acute onset of motor 
aphasia, right hemiparesis, right hemisensory loss and right homonymous upper quadrantanopsia.  
Patient and methods. A 27- year –old female developed sudden throbbing headache, right limbs 
weakness, followed by speech disturbances. Her medical history was unremarkable for diabetes 
mellitus, hypertension, heart disease or smoking. She had neither family history of stroke. On ad-
mission, she was drowsy and motor aphasic. There was severe right hemiparesis with moderate 
right hemisensory loss. Initial laboratory testing was normal except for elevated cholesterol level. 
A transesophageal echocardiogram was normal. We performed Humprey visual field test and found 
a right homonymous upper quadrantanopsia. A brain MRI showed acute ischemic stroke in the left 
lateral geniculate body, posterior limb of the internal capsule and the left lateral thalamus.  
Results. Motor aphasia improved gradually by speech therapy and also her neurological deficit.  
Only mild weakness of the right extremities was observed after discharge. 
Conclusions. AChA supplies structures that are crucial for motor and sensory functions. Infarction 
of AChA accounts for the triad of hemiplegia, hemisensory loss and  homonymous hemianopsia, but 
incomplete forms of neurological deficits are more common, possibly because of several collateral 
vessels. 
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EXTREMELY UNUSUAL CAUSE OF ISCHEMIC STROKE 
R. García1, S. Fernández2, N. González3,  A. Cuesta4, L. Redondo5,  L.B. Lara6, B. Clavera7,  S. 
Heres8, L. Hernández9, A. Arés10, M.C. Riveira11, J. Tejada12 
 
Hospital of León, León, SPAIN1, Hospital of León, León, SPAIN2, Hospital of León, León, 
SPAIN3, Hospital of León, León, SPAIN4, Hospital of León, León, SPAIN5, Hospital of León, León, 
SPAIN6, Hospital of León, León, SPAIN7, Hospital of León, León, SPAIN8, Hospital of León, León, 
SPAIN9,Hospital of León, León, SPAIN10, Hospital of León, León, SPAIN11, Hospital of León, 
León, SPAIN12

Background. About 3-7% of all ischemic strokes have an infrequent etiology: non-atherosclerotic 
arteriopathy, rheumatic or hematologic diseases, drug abuse or neoplasm. We present a case that be-
longs to that group. 
Methods. 66-year-old hypertensive woman, was admitted for an abrupt episode of global aphasia 
and right hemianopia and hemiparesis (partial deficit). The patient underwent intravenous throm-
bolysis, after which not only she did not improve, but made a total deficit of the left middle cerebral 
artery (MCA).Results. After a normal first cranial CT, and due to the clinical worsening post-throm-
bolysis, a second study was carried out, with contrast, where acute ischemia was first visualized in 
the left MCA area. Vascular test showed permeability of all segments (carotid and Willis circle). 
Thus, intra-arterial treatment was rejected. 
A right lung mass was seen on chest XR, which was confirmed in the body CT. It involved the pleu-
ra, mediastinum and directly invaded the left atrium (which presented a 4cm tumoral thrombus) and 
ventricle. There were metastases in left lung and liver. Similar findings were observed in the echo-
cardiogram. A giant moving mass was seen (8x3 cm) in the left atrium, which came from the right 
lung veins and entered the left ventricle in diastole. 
Given the patient’s condition, she could only receive palliative care, and a month later, despite her 
neurological stability, developed respiratory distress symptoms and heart failure followed by a 
multi-organ failure that caused her death. 
Autopsy confirmed a high-grade pulmonary sarcoma, and a tumoral embolus was found in the left 
MCA. 
Conclusion. It is important to know and to keep in mind the infrequent causes of strokes, as they re-
quire specific management. 
Strokes caused by neoplasms are very rare. The high-grade sarcoma is an extraordinary cause 
among them. The mechanisms involved may be embolic, prothrombotic, paraneoplastic, cerebral 
metastases or infections, or treatment side effects. 
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Palinopsia, a persistent pest: an unusual presentation of stroke. 
H.L. Bromley1, H. Shetty2 
 
University Hospital of Wales, Cardiff, UNITED KINGDOM1, University Hospital of Wales, 
Cardiff, UNITED KINGDOM2

Background: Palinopsia is a rare visual disturbance where images persist even after the correspond-
ing stimulus has left. Whilst it can present in healthy individuals it may be a symptom of serious un-
derlying neurological pathology.  
Method: We describe an interesting case of a 62 year old gentleman who presented with a right 
homonymous hemianopia and recurrent images affecting his vision. He describes seeing the same 
car registration plate on every vehicle he passed and recurrent text in his vision from looking at his 
phone. He delayed immediate medical advice having attributed his symptoms to a psychiatric ill-
ness. 
Results: Neurological imaging showed an acute left occipital lobe infarct, likely cardio-embolic sec-
ondary to newly diagnosed atrial fibrillation. Following medical treatment, this gentleman’s palin-
opsia is improving at three month review but still persists at times.   
Conclusion:  Palinopsia although unusual must be investigated thoroughly as it may be a manifes-
tation of serious underlying pathology and greatly impacts upon quality of life. Further education 
on this symptom is important as many patients may not recognise it as presentation of stroke. Early 
intervention may provide better resolution of palinopsia but further longterm research is required to 
test this hypothesis. 
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A life-threatening pulmonary embolus complicating an acute ischaemic stroke: a thrombolysis 
dilemma. 
M. PIPIS1, B. DEWAN2, J. YOUNG3

 
Department of Neurosciences, Royal Free Hospital, Pond Street, NW3 2QG, London, UNIT-
ED KINGDOM1, Department of Neurosciences, Royal Free Hospital, Pond Street, NW3 2QG, 
London, UNITED KINGDOM2, Department of Neurosciences, Royal Free Hospital, Pond Street, 
NW3 2QG, London, UNITED KINGDOM3

Background: National clinical guidelines in the United Kingdom recommend the use of pharmaco-
logical systemic thrombolytic therapy for patients with a pulmonary embolus and haemodynamic 
instability. However, thrombolysis is a procedure that carries a significant risk of bleeding and is 
usually contra-indicated in the first three months after an acute ischaemic stoke. We describe the 
challenging case of a 54 year-old woman who suffered an acute ischaemic stroke in the territory of 
the right middle cerebral artery, affecting the internal capsule. Nine days after the acute ischaemic 
stroke she suddenly deteriorated with severe hypoxia and rapid cardiovascular collapse. 
Methods: We undertook a retrospective analysis of the medical notes and investigations performed 
in the London Hyper-Acute and Acute Stroke Units. 
Results: The patient’s sudden deterioration was thought to be secondary to a pulmonary embolus 
with a significant effect on cardiac output. With initial resuscitative measures and administration of 
a loading dose of unfractionated heparin we achieved partial haemodynamic stability. This allowed 
enough time to perform an urgent computed tomography pulmonary angiogram which confirmed 
the presence of a significant saddle pulmonary embolus and echocardiography showed evidence 
of severe right-sided heart strain. We elected to administer thrombolytic therapy in the form of al-
teplase and monitored the patient’s clinical state by performing hourly National Institutes of Health 
Stroke Scale (NIHSS) scores. The patient recovered fully from the pulmonary embolus and was dis-
charge to a rehabilitation centre.  
Conclusion: Patients following an acute stroke are in a relatively immobile state and this increases 
the risk of venous thromboembolic diseases. Through this case we intend to provide stroke physi-
cians with a simple algorithm around the management of life-threatening pulmonary emboli in pa-
tients with acute ischaemic strokes.

R1261  Interesting and challenging cases 

Neurological symptoms postpartum in a CADASIL patient 
T. Engstad1, M. Viitanen2 
 
Geriatric dept. University Hospital Northern Norway, Tromsø, NORWAY1, Geriatriska Instit. 
Karolinska Sjukhuset, Stockholm, SWEDEN2

Background 
Postpartum headache has been reported in 37% of patients. In patients with a family history this 
percentage is as high as 61% and among patients with previous migraine 64%. Severe migraineous 
headache is reported in 9 of 11 CADASIL patients after delivery and only 3 of them had a history of 
migraine. We here present a course of migraine with aura after delivery in a young CADASIL pa-
tient. 
Methods 
The patients were examined neurologically, and underwent laboratory tests and MRI imaging. 
Results 
The patient had migraine already as a teenager. At the age of 17 years she suffered headache several 
times and had transient hemianopia. She was examined by a neurologist and an ophthalmologist. 
MRI showed typical white matter changes for CADASIL. She was treated with simvastatin and 
ASA.  
At the age of 23 years she conceived. During the pregnancy she did not have any neurological 
symptoms and the delivery went without complications. Eleven days after the delivery she report-
ed numbness in her arms, developed headache at night and was hospitalized for 4 days. Neurolog-
ical examination was normal, where as   MRI showed increased white matter changes. The attack 
was diagnosed as a migraine. She was treated with tinzaparin and simvastatin. One month after the 
delivery the patient suffered sudden memory problems, numbness and dysarthria. She then devel-
oped headache. Two weeks later she had an additional migraine attack with aura. The lactation was 
stopped and migraine prophylaxis started; the attacks continued although milder. 
Conclusion 
In CADASIL patients migraine with aura can start or worsen after delivery. Exclusion of other vas-
cular disorders is important. 
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R1263  Interesting and challenging cases 

Just another mimic: Migraine with aura in a 38 year old woman. 
D. Bradley1, R. Simister2 
 
Hyperacute Stroke Unit, NHNN Queen Square, London, UNITED KINGDOM1, Hyperacute 
Stroke Unit, NHNN Queen Square, London, UNITED KINGDOM2

A 38 year old right handed sales assistant presents to the emergency department complaining of 
severe right side predominant throbbing headache associated with nausea, movement sensitivity 
and photophobia. The headache began while bathing her children following a brief episode of vi-
sual blurring and evolving tingling with numbness of the right face, hand and leg. She has a back-
ground history of migraine with visual aura 50% of the time and sickle cell trait and is on no regular 
medications. The patient is alert and orientated. General examination and routine observations are 
normal. Cranial nerve examination reveals subjective reduced sensation in a patchy distribution on 
the right side of the face. Limb examination shows normal tone, power, co-ordination and reflexes 
with reduced pinprick and soft sensation in a patchy distribution throughout on the right side.Rou-
tine bloods and ECG are normal. An urgent CT, carried out to rule out haemorrhage, is normal. A 
clinical diagnosis of migraine with aura is made. Sensory symptoms persist however, and further 
workup includes MRI brain that shows restricted diffusion consistent with acute infarction in the 
left PCA territory, involving the left thalamus, lingual gyrus and within the splenium of the corpus 
callosum (Fig. 1 and 2). Stroke workup is completed with a normal echocardiogram, thrombophilia 
screen and vascular imaging. A diagnosis of cryptogenic left PCA stroke is reached, associated with 
a secondary migraine episode. 

The association between migraine and stroke is discussed along with important clinical red flags for 
secondary migraine and implications for practice.
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R1264  Interesting and challenging cases 

Partial reversal of the diffusion lesion after thrombolysis in capsular warning syndrome 
P. Camps-Renom1, R. Delgado-Mederos2, J. Martí-Fàbregas3

 
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

Background: Diffusion-weighted imaging (DWI) is a commonly used marker for irreversibly dam-
aged infarct core. However recent studies have demonstrated that the lesion can reverse partially or 
even completely with early reperfusion. This reversal has not been reported in patients with Capsu-
lar Warning Syndrome (CWS). Therefore, we report the DWI images from a patient with CWS ob-
tained before and after fibrinolytic therapy. 
Methods: A 78-year-old woman with past medical history of hypertension and dyslipidemia pre-
sented a sudden right hemiparesis and dysarthria. She recovered completely after 15 minutes and 
she was admitted to our Hospital. At admission the neurological examination showed no deficits. 
During early hospitalization she presented two more episodes of right hemiplegia and dysarthria. 
Although she recovered completely from the second episode, the symptoms and signs persisted af-
ter the third episode, with a NIHSS score of 9. She was diagnosed of capsular warning syndrome 
(CWS). 
Results: CT and angio-CT were normal. MRI performed two hours after the onset of the third ep-
isode showed a DWI lesion in the left internal capsule, which suggested a lacunar infarct. She 
fulfilled the criteria for intravenous thrombolysis, and due to persistent hemiplegia (NIHSS=9), in-
travenous thrombolysis was started. She recovered completely during infusion. A follow-up MRI 
performed seven days after demonstrated a partial reversal of the DWI lesion. At the 3-month fol-
low-up she was asymptomatic with a Rankin scale score of 0. 
Conclusion: The DWI lesion may partially reverse and is not a contraindication for thrombolysis, at 
least in CWS. Patients with CWS may recover after thrombolysis.
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R1265  Interesting and challenging cases 

Risking Life for a ‘Legal High’—Two case reports of stroke in teenagers following the use of 
‘legal highs’. 
H.Y.Y. Chun1, C. Baker2, I. Imam3,  P. Sleight4, B. Bhaskaran5, I. Salih6 
 
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, 
Torbay Hospital, Torquay, Devon, UNITED KINGDOM6 

‘Legal highs’ are novel psychoactive substances (NPS) that mimic, or claim to mimic, the effects 
of illegal drugs but have remained largely uncontrolled by the current Misuse of Drugs laws. The 
harmful effects of NPS are varied and unpredictable due to the lack of pharmacological data for the 
large number of NPS available. Many of the NPS are synthetic amphetamine-like psychostimulants 
whilst others are advertised as synthetic cannabinoid with inhibitory effect or hallucinogenic lik-
ening the effects of LSD. There has been increasing public media coverage recently on the dangers 
relating to the consumption of ‘legal highs’ which had already led to numerous hospital admissions 
of young people with potentially serious cardiac and neurological presentations. In August 2013, a 
15 year-old boy and an 18 year-old girl were admitted separately to Torbay Hospital within the same 
week and were diagnosed with stroke following the consumption of ‘legal highs’—Bubble Bud and 
E-Scape respectively. Here we describe the clinical presentation, brain imaging and clinical course 
of the two teenagers. Only one case of stroke related to the use of ‘legal high’ has been published 
previously in the medical literature. Given the upward trend of the use of ‘legal highs’ across the 
country, their predominance amongst young people including children, and the potentially devas-
tating consequences of stroke, there needs to be an increased awareness and recognition of the link 
between the consumption of ‘legal highs’ and stroke amongst physicians. 
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R1267  Interesting and challenging cases 

Lying in wait – the creeping vasculopathy. Stroke following herpes zoster ophthalmicus. 
A. Merwick1, L. Ginsberg2, R. Simister3

 
National Hospital for Neurology and Neurosurgery, London, UNITED KINGDOM1, Royal 
Free Hospital, London, UNITED KINGDOM2, National Hospital for Neurology and Neurosurgery, 
London, UNITED KINGDOM3

Background   
Stroke following varicella zoster virus (VZV) infection is a well recognised complication of child-
hood chicken pox infection.  In adults it is less well recognised, although epidemiological data sug-
gests VZV increases stroke risk acutely by 127% in the first two weeks, and by 17% between two 
weeks and one year after viral symptoms.  CSF pleocytosis is not required to diagnose VZV vascu-
lopathy and only approximately 30% of cases have CSF VZV DNA detected. 
Methods 
A 31 year old man presented with left hand sensory loss and right sided headache. He experienced 
flickering ‘chequerboard’ appearance in both eyes, lasting 1-2 minutes and a sense of depersonalisa-
tion. He has a background of herpes zoster ophthalmicus in right trigeminal V1 division treated with 
steroids and acyclovir, 7 months previously.  
Results 
CTA showed right MCA and supraclinoid right internal carotid artery (ICA) stenosis. MRI showed 
multiple cortical infarcts within the right MCA territory, involving the temporal lobe, the parieto-oc-
cipital junction, and mature cortical damage within the right inferior parietal lobule with some hae-
mosiderin deposition, in keeping with a mature MCA infarct, suggestive of a prior ischaemic event 
in the same vascular territory. CSF WCC = 0, protein 0.54 g/L, CSF VZV PCR negative. Serum 
VZV IgG was positive and VZV IgM was negative; suggestive of previous infection. He was treat-
ed acutely with aciclovir and oral steroids. 
MRI 2 months later showed persistent right ICA wall thickening and signal change extending into 
the right MCA with vessel enhancement and flow attenuation. PET CT scan did not show any en-
hancement. No stroke recurrence has occurred to date. 
Conclusion  
Management of VZV vasculopathy is a challenge both diagnostically and therapeutically as optimal 
duration of antiviral treatment and role of steroids is unclear. Vigilance for this potentially treatable 
vasculopathy is key as it may occur up to months after infection or re-activation. 
 

 

R1266  Interesting and challenging cases 

Diffusion-weighted MRI in Anterior Spinal Artery Stroke of the Thoracic Spinal Cord pre-
senting with Incomplete Brown-Séquard Syndrome 
J.H. HAN1, D.E. KIM2, J.J. JOO3

 
Department of Neurology, Seoul Veterans Hospital, Seoul, SOUTH KOREA1, Department of 
Neurology, Seoul Veterans Hospital, Seoul, SOUTH KOREA2, Department of Neurology, Seoul 
Veterans Hospital, Seoul, SOUTH KOREA3

Background 
Spinal cord infarction is unusual, accounting for 1% of all cases of stroke in general hospital. 
Brown-Séquard Syndrome classically results from spinal cord hemisection, most commonly due to 
trauma and occasionally from tumor or infarction. Most patients experience an incomplete Brown-
Séquard Syndrome with only partial sensory and motor impairment. The diagnosis of spinal cord in-
farction is primarily made on clinical grounds and neurological examination. Definitive diagnosis of 
spinal cord infarction in the acute stage is not always possible even with conventional MRI. Thus, 
application of the diffusion-weighted imaging(DWI) technique to the spinal cord has been expected 
to allow technique to the spinal cord infarction and more precise evaluation of the status of the dis-
ease.  
CASE 
A 68-years-old hypertensive man presented an incomplete Brown-Séquard syndrome of sudden on-
set. Neurological examination revealed weakness of right side lower extremity, and decrease of pin-
prick and temperature sensation below the T1 dermatome on the left side. The proprioception was 
intact bilaterally. Thoracic MRI exhibited intramedullary hyperintensity on the ventral two third and 
right lateral portion of the cord at T1 vertebral level on T2WI and DWI. The mean ADC value of 
the lesion on the DWI decreased compared with the mean ADC values of the adjacent normal spinal 
cord.  
CONCLUSION 
We report an example of the usefulness of DWI for diagnosing patients with suspected spinal cord 
infarction, and a rare case of anterior spinal artery stroke of the thoracic spinal cord presenting with 
incomplete Brown-Séquard Syndrome. 
Figure.  
A: Sagittal T2-weighted imaging shows intramedullary hyperintensity at T1 vertebral level. B: De-
crease of the apparent diffusion coefficient(ADC) appear at T1 vertebral level from ADC map. C 
and D: Sagittal turbo-spine echo(C) and sagittal echo-planar(D) diffusion-weighted imaging shows 
intramedullary hyperintensity at T1 vertebral level. 
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R1268  Interesting and challenging cases 

Stroke caused by a pulmonary vein thrombosis revealing a metastatic choriocarcinoma. A case 
report. 
L. BONNET1, N. RAPOSO2, N. BLOT-SOULETIE3,  M. FARUCH-BILFELD4, F. CHOLLET5,  J. 
MAZIERES6, J.M. OLIVOT7,  J.F. ALBUCHER8 
 
Service de Neurologie Vasculaire - Hôpital Purpan, Toulouse, FRANCE1, Service de Neurologie 
Vasculaire - Hôpital Purpan, Toulouse, FRANCE2, Service de Cardiologie - Hôpital Purpan, Tou-
louse, FRANCE3, Service de Radiologie- Hôpital Purpan, Toulouse, FRANCE4, Service de Neurol-
ogie Vasculaire - Hôpital Purpan, Toulouse, FRANCE5, Service de Pneumologie - Hopital Larrey, 
Toulouse, FRANCE6, Service de Neurologie Vasculaire - Hôpital Purpan, Toulouse, FRANCE7, Ser-
vice de Neurologie Vasculaire - Hôpital Purpan, Toulouse, FRANCE8

Background: Cancer is a rare cause of ischemic stroke, usually induced by hypercoagulability. Oth-
er links between stroke and cancer exist. Pulmonary vein thrombosis, detected by transesophageal 
echocardiography (TEE) can be an unusual cause of ischemic stroke. 
Methods: We report a case of stroke caused by a pulmonary metastasis of a choriocarcinoma. 
Results: A 57-year-old woman, was evaluated at our stroke center for the acute onset of a mixed 
aphasia and right homonymous hemianopia with headache and nausea. NIHSS was 8. 
MRI showed a left temporal hemorrhagic infarction and 2 recent bilateral cerebral infarctions in 
right mild cerebral and right posterior cerebral arteries territories. TEE revealed a 4 centimeters 
thrombus in the left atrium extending into a right pulmonary vein. CT pulmonary angiography con-
firm the presence of the thrombus of the right inferior pulmonary vein contiguous to an invasive 
pulmory mass of the right inferior lobe infiltrating the right inferior pulmonary vein. Investigations 
led to the diagnostic of a pulmonary metastasis of a choriocarcinoma. Combination chemotherapy 
and anticoagulation were initiated. One month later the patient neurological condition was dramati-
cally improved (Rankin 1, NIHSS 3). 
Conclusion: Right pulmonary vein thrombosis complicating a postmenopausal choriocarcinoma is 
an uncommon cause of stroke. This case emphasizes the yield of TEE for the detection of unusual 
cardioembolic cause of stroke.
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R1270  Interesting and challenging cases 

Left-sided hemiballismus following a right thalamic stroke: Is the thalamus responsible for 
more than we initially thought? 
M. PIPIS1, S . Gill2, D. Collas3 
 
Department of Medicine, Watford General Hospital, Vicarage Road, Hertfordshire, WD18 
0HB, Watford, UNITED KINGDOM1, Department of Medicine, Watford General Hospital, Vic-
arage Road, Hertfordshire, WD18 0HB, Watford, UNITED KINGDOM2, Department of Medicine, 
Watford General Hospital, Vicarage Road, Hertfordshire, WD18 0HB, Watford, UNITED KING-
DOM3 

Background: The basal ganglia have long been considered as the subcortical centre of nuclei with a 
pivotal role in the production of context-dependent motor behaviours. Lesions of the basal ganglia 
and occasionally other brain structures, can result in hyperkinetic or hypokinetic disorders. They 
can occur immediately after a stroke or have a delayed presentation. Despite the low frequency of 
these stroke-related sequelae, they can adversely affect rehabilitation and long-term morbidity if 
not recognised and managed appropriately. We describe the case of an 87 year-old woman who pre-
sented with new onset ballistic movements affecting the left arm and left side of her face. She had 
suffered an acute right-sided thalamic infarct and the early initiation of appropriate pharmacological 
therapy led to a rapid resolution of her symptoms. 
Methods: We undertook a retrospective analysis of the medical notes and investigations performed 
in the Acute Stroke Unit. 
Results: Even though a lesion in the contralateral subthalamic nucleus is the commonest neuro-
pathological finding in patients with hemiballismus, in our case, an ischemic lesion in the thalamus 
was responsible for the sudden onset of this hyperkinetic disorder. A possible link between thalamic 
dysfunction and movement disorders is explored after considering the neuronal networking between 
the ‘output nuclei’ of the basal ganglia and the thalamus, as well as the afferents that the striatal ‘in-
put nuclei’ receive from intralaminar thalamic nuclei.  
Conclusion: Thalamic infarcts may be responsible for a wider range of subtle changes in motor 
behaviour after stroke and the early recognition of these stroke-related changes is important. This 
presentation intends to educate and raise awareness amongst stroke physicians, around the issue of 
movement disorders following thalamic strokes. Since these sequelae may be a later manifestation 
of a stroke, a raised awareness will aid in their early recognition and management.

R1269  Interesting and challenging cases 

Posterior Reversible Encephalopathy Syndrome: An atypical presentation 
J.H. Park1, S.H. Suk2, I.S. Koh3,  S.H. Hwang4, J.H. Lee5,  Y.K. Min6, H.K. Song7 
 
Sanggye Paik Hospital, Inje University, Seoul, SOUTH KOREA1, WonKwang University, San-
bon medical center, Gunpo, SOUTH KOREA2, National medical center, Seoul, SOUTH KOREA3, 
Gangnam Sacred Heart Hospital, Hallym University College of Medicine, Seoul, SOUTH KO-
REA4, National health insurance cooperation Ilsan Hospital, Goyang, SOUTH KOREA5, Gangnam 
Sacred Heart Hospital, Hallym University College of Medicine, Seoul, SOUTH KOREA6, Gang-
dong Sacred Heart Hospital, Hallym University College of Medicine, Seoul, SOUTH KOREA7

Background 
Posterior reversible encephalopathy syndrome (PRES) is a clinical and radiological syndrome char-
acterized by headache, visual change, potentially reversible neurological deficits (altered menta-
tion, seizure) and the presence of vasogenic edema in different areas of brain parenchyma. Whereas 
asymmetric PRES has been reported with other disease, purely unilateral cases are rare. 
Methods 
We report a patient of PRES who showed unilateral expression of clinical and radiologic feature.  
Case 
A 19-year-old woman presented with generalized tonic-clonic seizure followed by severe headache, 
which had persisted. On admission, her blood pressure was normal (124/62 mmHg) and her neuro-
logic examination had no focal deficit except a right homonymous hemianopsia. Systemic investi-
gations, including electrocardiography, chest x-ray and blood tests for coagulopathy were normal. 
Computed tomography (CT) revealed a subtle hypodensity in the left occipital lobe and brain mag-
netic resonance (MRI) imaging showed hyperintense lesions predominantly in the left occipital cor-
tex and white matter on fluid-attenuated inversion recovery (FLAIR) image and diffusion-weighted 
images. The patient’s visual symptom improved concurrently with normalization of the follow up 
MRI performed 60 days after admission  
Conclusion  
Unilateral expression of clinical (homonymous hemianopsia) and radiologic feature made it difficult 
for us to make exact diagnosis. In fact, atypical (partial and asymmetric) distribution of vasogen-
ic edema is more common than previously thought. In conclusion, atypical presentation of PRES 
should be considered when clinician confront the patient with reversible clinical and radiologic fea-
tures even though there is no possible underlying comorbidities and hypertension. 
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R1301  Vascular biology 

Circulating Endothelial Progenitor Cells and the risk of stroke recurrence or vascular event 
after ischemic stroke 
J. Martí-Fàbregas1, R. Delgado-Mederos2, J. Pérez-Pérez3,  J. Crespo4, E. Peña5,  R. Marín6, L. 
Dinia7,  A. Martínez-Domeño8, E. Jiménez-Xarrié9, P. Camps-Renom10, L. Badimon11

 
Department of Neurology, IIB Biomedical Research Institute, Hospital de la Santa Creu i Sant 
Pau, Barcelona, SPAIN1, Department of Neurology, IIB Biomedical Research Institute, Hospital de 
la Santa Creu i Sant Pau, Barcelona, SPAIN2, Department of Neurology, IIB Biomedical Research 
Institute, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN3, Cardiovascular Research Center, 
IIB-Sant Pau, Barcelona, SPAIN4, Cardiovascular Research Center, IIB-Sant Pau, , SPAIN5, Depart-
ment of Neurology, IIB Biomedical Research Institute, Hospital de la Santa Creu i Sant Pau, Bar-
celona, SPAIN6, Department of Neurology, IIB Biomedical Research Institute, Hospital de la Santa 
Creu i Sant Pau, Barcelona, SPAIN7, Department of Neurology, IIB Biomedical Research Institute, 
Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN8, Department of Neurology, IIB Biomedical 
Research Institute, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN9,Department of Neurol-
ogy, IIB Biomedical Research Institute, Hospital de la Santa Creu i Sant Pau, Barcelona, SPAIN10, 
Cardiovascular Research Center, IIB-Sant Pau, Barcelona, SPAIN11

Background 
The levels of circulating endothelial progenitor cells (EPCs ) are considered a surrogate marker for 
vascular risk. We evaluated the hypothesis that the number of circulating EPCs may be associated 
with the risk of cerebrovascular ischemic recurrences (CVR) and vascular events (VE) after isch-
emic stroke. 
Methods 
Prospective study of consecutive patients with cerebral infarction enrolled within 48 hours after 
onset. We recorded demographic factors, vascular risk factors (VRF), previous Rankin scale (RS) 
score (0 vs 1-2), treatment with statins and etiology. EPCs were analyzed by flow cytometry in 
blood collected 7 days after onset of stroke because of the highest count found after this period in 
a preliminary study. We defined EPCs as CD34+/AC133+/KDR+ cells. Patient follow-up was 29.3 
± 16 months and CVR and any EV were recorded. Statistic analysis: Patients were classified with 
respect to the presence or absence of EPC in the circulation as either EPC+ or EPC-. Bivariate anal-
ysis and Cox regression model for CVR and EV were performed. 
Results 
We included 146 patients (age 70.8 ± 12.2 y, 63 % men). The percentage of EPC+ patients was 47.1 
% patients. During follow-up CVR occurred in 14 (9.6 %) patients and EV in 20 (13.7 %) patients. 
CVR were significantly associated with a worse prior RS score, previous stroke and etiology. VE 
were significantly associated with CPE-, worse prior RS score, previous stroke, high age and etiol-
ogy. Cox regression model for VE demonstrated that CPE- (OR 7.07, 95%CI 1.9-25.7, p=0.003), 
age (OR 1.08, 95%CI 1.02-1.14, p=0.004) and a worse prior RS score (OR 5.8, 95%CI 1.7-19.7, 
p=0.004) were significantly associated with an increase in EV risk. 
Conclusions 
In clinically treated to guideline stroke patients, circulating CD34+/AC133+/KDR+ progenitor cells 
are found in low numbers. The absence of circulating EPCs is not associated with the risk of stroke 
recurrence whereas is associated with an increased risk of future vascular events. 
 
 

R1302  Vascular biology 

MORPHOLOGICAL CHANGES IN CEREBRAL ARTERIES IN PATIENTS WITH SPON-
TANEOUS INTERNAL CAROTID ARTERY DISSECTIONS 
R.P. Chaykovskaya1, L.A. Kalashnikova2, A.V. Sakharova3,  T.S. Gulevskaya4, L.A. Dobrynina5,  
P.A. v6, M.A. Nazarova7

 
Research Center of Neurology, Moscow, RUSSIAN FEDERATION1, Research Center of Neu-
rology, 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, Mos-
cow, RUSSIAN FEDERATION6, Research Center of Neurology, Moscow, RUSSIAN FEDERA-
TION7

Aim: To study morphological changes of cerebral arteries in patients with internal carotid artery dis-
section (ICA). 
Material and methods: Morphological study was performed in three cases of spontaneous dissection 
of ICA, which led to extensive cerebral infarction and lethal outcome (2 women, 1 men, aged 22, 
25, 30 years). 
Results: Dissections involved the extra- and intracranial segments of the ICA and extended to the 
middle cerebral artery, and in one case to the anterior cerebral artery. Dissected arteries were macro-
scopically indistinguishable from the thrombosed  artery. Microscopic examination revealed intra-
mural hematoma (IMH). In two cases IMH were located between media and internal elastic lamina 
(IEL) and in one case - between media and adventitia. Artery lumen was compressed by IMH. IEL 
was thin, sometimes dissected and calcified and completely absent in some areas. In one case, the 
rupture of the intima and IEL was found in the supraclinoid portion of the ICA. The media of the 
dissected artery was characterised by the following features: irregular thickness with areas of fibro-
sis, irregular orientation of myocytes, reduced number of elastic fibres and hyperelastosis with the 
wrong orientation of fibers in some areas. In one case where IMH was located in-between media 
and adventitia myocyte necrosis of the outer medial layer was found, in this portion of the artery in-
creased number of vasa vasorum in the adventitia was shown (extracranial portion of ICA). Partial 
hyperplasia was characteristic for the intima. The described changes were not only presented in the 
dissected arteries, but existed also in the contralateral ICAs, as well as in the vertebral arteries. No 
atherosclerotic features were found in any artery. 
Conclusion  The cause of the cerebral arterial dissections is dysplasia of their walls, primarily at-
tributed to the HEM and tunica media. Such dispasia seems to be systemic. Morphological verifica-
tion of cerebral artery dissection ultimately requires microscopic examination. 
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R1304  Vascular biology 

The influence of age-related blood brain barrier modifications on the outcome of experimental 
stroke. 
M. Bacigaluppi1, M. Gallizioli2, G. Comi3,  G. Martino4

 
Ospedale San Raffaele, Milan, ITALY1, Ospedale San Raffaele, Milan, ITALY2, Ospedale San 
Raffaele, Milan, ITALY3, Ospedale San Raffaele, Milan, ITALY4

During ageing the brain undergoes a series of structural and functional modifications that alter its re-
sponse to injury. One of the consequences of this functional decline is that cerebral ischemic stroke 
mainly affects the elderly population leading, compared to young, to a worse clinical outcome. A 
possible explanation for this finding is the occurrence of age-related alterations of the molecular and 
cellular mechanisms necessary to maintain the functional integrity of the blood-brain barrier (BBB). 
AIM of this study was to understand whether aged mice undergo after stroke different structural and 
functional changes at the level of the blood brain barrier compared to young animals. 
Upon experimental ischemic stroke aged mice showed, compared to young, significantly increased 
disability and mortality. Although neuronal loss was increased in aged vs. young mice, the ischemic 
lesion volume and brain oedema were superimposable in both groups. Interestingly aged stroked 
mice were less prone to repair the blood-brain barrier damage as indicated by the reduced up-regu-
lation of genes related to endothelial, pericytic and astrocytic cells. Nonetheless BBB permeability 
to exogenous tracers appeared slightly less in aged mice after stroke. Functionally however cerebral 
microvessels from aged ischemic mice showed a reduced reflow phenomenon after stroke: erythro-
cyte entrapment, as well as blood vessel constrictions, were found to be increased in the ischemic 
area of aged ischemic mice, indicating that this event might be one the causes of the post-ischemic 
reperfusion deficit that we observe in these mice. 
In conclusion, our data support the concept that age-related structural changes of the blood-brain 
barrier, while not affecting its permebility properties, may impair its vasoregulatory capacity.

R1303  Vascular biology 

THE UCP2-866G/A POLYMORPHISM EXPLAINS DIFFERENT FUNCTIONAL PROG-
NOSIS IN ISCHEMIC STROKE AFTER EARLY RECANALIZATION 
I. D.Diaz-Maroto.1, E. Fernandez-Diaz.2, J. Garcia-Garcia3,  O. Ayo-Martin4, S. Arteaga5,  J.Mon-
taner6, I. Fernández-Cadenas7,  G. Serrano-Heras8, T. Segura9 
 
Complejo Hospitalario Universitario, Albacete, SPAIN1, Complejo Hospitalario Universitario, 
Albacete, SPAIN2, Complejo Hospitalario Universitario, Albacete, SPAIN3, Complejo Hospitalario 
Universitario, Albacete, SPAIN4, Complejo Hospitalario Universitario, Albacete, SPAIN5, Hospital 
Vall D´Hebron, Barcelona, SPAIN6, Hospital Vall d´Hebron, Barcelona, SPAIN7, Complejo Hospita-
lario Universitario, Albacete, SPAIN8, Complejo Hospitalario Universitario, Albacete, SPAIN9

Background 
Recent studies based on experimental animal model of stroke have suggested that uncoupling pro-
tein 2 (UCP2), an inner mitochondrial membrane that are thought to regulate energy metabolism 
and reduce reactive oxygen species (ROS) generation, provides protection against reperfusion dam-
age. 
Objetives  
To investigate whether -866G/A polymorphism in the promoter of UCP2 gene, which enhances its 
transcriptional activity, is associated with functional prognosis in patients with embolic ischemic 
stroke after early recanalization. 
Methods 
Hospital-based prospective cohort of patients with acute ischemic stroke due to documented occlu-
sion of the middle cerebral artery by Transcranial Doppler who obtained a partial/complete recanal-
ization 24h after received intravenous thrombolysis. The main end point of the study was the func-
tional independence defined as modified Rankin Scale 0 to 2 on day 90. 
Results 
We studied 67 patients: mean age (71±12), 42% female, NIHSS on admission 15±5, genotype 
UCP2-866G/A: AA (16%), GA (57%), and GG (27%). No significant differences were found in 
baseline clinical characteristics between subgroup patients according UCP2-866G/A genotype.  The 
percentage of patients with good functional outcome at 3mo was significantly higher in patients 
harbouring the AA genotype than in those with AG or GG genotypes (90% vs 31%, p0.03). The AA 
genotype was found to be an independent marker of independence after adjustment for secondary 
variables in a logistic regression analysis (p0.05). 
Conclusions 
Our results suggest that the AA genotype of UCP2-866 may predict a better clinical outcome in 
ischemic stroke after early recanalization of arterial occlusion. 
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Aplasia of dural sinuses increases the midline shift of patients with middle cerebral artery 
stroke 
O. Volny1, B.K. Menon2, R. Mikulik

 
Department of Neurology, St. Anne’s University Hospital and Faculty of Medicine, Masaryk 
University, Brno, Czech Republic, Brno, CZECH REPUBLIC1, Calgary Stroke Program, De-
partment of Clinical Neurosciences, Hotchkiss Brain Institute, University of Calgary, AB, Canada, 
Calgary, CANADA2, International Clinical Research Center, St. Anne’s University Hospital, Brno, 
Czech Republic, Brno, CZECH REPUBLIC3

Background: Exact mechanisms of malignant brain edema development are not well described, par-
ticularly the role of dural sinuses in this process. Methods: This was a single centre retrospective 
study of consecutive acute stroke patients with middle cerebral artery occlusions treated with in-
travenous thrombolysis from November/2007 to November/2012. Imaging data were evaluated for 
aplasia/hypoplasia of dural sinuses, clot localization and leptomeningeal collaterals. Outcome was 
evaluated by midline shift (<5 mm vs. ≥5 mm), infarction volume (in cc) and modified Rankin scale 
(mRS) ≤2 at 90 days. Logistic regression analysis (using forward selection) was used for adjustment 
and p value <0.05 was considered as a statistically significant. Results: Of 101 patients with middle 
cerebral artery occlusion, 32 (32%) had sinus aplasia/hypoplasia, 69 (69%) proximal clot localiza-
tion, 62 (62%) poor collaterals and 16 (16%) midline shift ≥5 mm. Outcome defined as mRS≤2 at 
90 days differed in patients with and without midline shift (0% vs. 29%, p<0.01) and with and with-
out sinus aplasia/hypoplasia (9% vs. 33%, p<0.01). Patients with ipsilateral hypoplasia/aplasia have 
significantly higher volume of infarction on follow-up CT (141 cc, IQR=71-211cc) vs. patients with 
normal dural sinuses (44 cc, IQR=8-80 cc), p=0.045. Presence of leptomeningeal collaterals good 
vs. poor, based on the modified score of Rosenthal (OR=0.28, 95% CI=0.09-0.82), ipsilateral apla-
sia/hypoplasia of dural sinuses (OR=8.3, 95% CI=1.5-46.1) and proximal clot localization (OR=8.6, 
95% CI=1.1-115.4) were independently associated with midline shift ≥5mm. Conclusion: Both, the 
arterial (clot localization, leptomeningeal collaterals) and venous (aplasia/hypoplasia of sinuses ip-
silateral to clot location) factors may play a role in the development of space occupying middle ce-
rebral artery infarction. 
 
 

R1305  Vascular biology 

Variable global methylation status by the different cardiovascular risk factors in peripheral 
white blood cells 
J. Kim1, J. Y. Kim2, J. H. Hwang3,  H. S. Jeong4, J. H. Lee5,  S. W. Choi6, I. W. Sung7 
 
Chungnam National University Hospital, Daejeon, SOUTH KOREA1, Chungnam National 
University Hopital, Daegu, SOUTH KOREA2, Chungnam National University Hospital, Daejeon, 
SOUTH KOREA3, Chungnam National University Hospital, Daejeon, SOUTH KOREA4, Chun-
gnam National University Hospital, Daejeon, SOUTH KOREA5, Chungnam National University 
Hospital, Daejeon, SOUTH KOREA6, Chungnam National University Hospital, Daejeon, SOUTH 
KOREA7

Introduction: Global DNA methylation status has been recommended as a biomarker for the epi-
genetic alteration developing in some human diseases. Influence of the cardiovascular risk factors 
for the global DNA methylation has not been well known. We evaluated the global methylation 
status by the presence of cardiovascular risk factors such as hypertension, diabetes, or smoking in 
coronary vessel disease patients. Methods: The present study included 78 patients (age, 70.1+/-
6.2; M:F=48:30) who were over 60 years of age and received coronary angiography to evaluated 
coronary vessel stenosis. DNA from white blood cells of peripheral blood was extracted from the 
patients. The global methylation status of the white blood cells was evaluated using LINE pyrose-
quencing method. The differences of the global methylation were compared by the presence of hy-
pertension, diabetes, or smoking behavior as well as the presence of the coronary vessel stenosis. 
Results: The LINE methylation was not different by the presence of the coronary vessel stenosis 
(stenosis [+], 61.4+/-2.3; stenosis [-], 61.7+/-1.7%, p>0.05). The methylation level of LINE was 
lower in the patients having hypertension (hypertension [+], 60.8+/-1.9; [-] 62.7+/-1.9, p=0.000) or 
diabetes (diabetes [+], 60.7+/-1.9; [-], 62.0+/-2.1, p=0.009). In contrast, the smoker patients showed 
higher LINE methylation than non-smoker (smoking [+], 62.6+/-2.1, [-], 61.3+/-2.0, p=0.012). 
Conclusion: The different LINE methylation status by each cardiovascular risk factor suggested the 
different mechanism of each cardiovascular risk factors could influence to the global methylation 
status in peripheral white blood cells. 
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Relationship Between Circulating Apoptotic Bodies And Growth Of The Area Of Cerebral In-
farction In Patients Suffering Acute Stroke 
T. SEGURA1, I. DIAZ-MAROTO2, O. AYO-MARTIN3,  J. GARCIA-GARCIA4, E. FERNAN-
DEZ-DIAZ5,  M. VILLAR6, S. ARTEAGA7,  G. SERRANO-HERAS8

 
DEPARTMENT OF NEUROLOGY, HOSPITAL UNIVERSITARIO DE ALBACETE, AL-
BACETE, SPAIN1, HOSPITAL UNIVERSITARIO DE ALBACETE, ALBACETE, SPAIN2, 
HOSPITAL UNIVERSITARIO DE ALBACETE, ALBACETE, SPAIN3, HOSPITAL UNIVERSI-
TARIO DE ALBACETE, ALBACETE, SPAIN4, HOSPITAL UNIVERSITARIO DE ALBACETE, 
ALBACETE, SPAIN5, HOSPITAL UNIVERSITARIO DE ALBACETE, ALBACETE, SPAIN6, 
UNIDAD DE INVESTIGACION, HOSPITAL UNIVERSITARIO DE ALBACETE, ALBACETE, 
SPAIN7, UNIDAD DE INVESTIGACION, HOSPITAL UNIVERSITARIO DE ALBACETE, AL-
BACETE, SPAIN8

BACKGROUND 
Apoptosis appears to play an important role in the death of brain tissue in the ischemic penumbra. 
Obtaining in vivo pathological samples to confirm it is unworkable. However, is possible to detect 
and quantify in plasma small vesicles (called apoptotic bodies –AB-) that originate in cells that have 
undergone programmed cell death 
METHODS 
Pilot study based on the isolation and quantification of AB in peripheral blood in patients with acute 
ischemic stroke (within the first 4.5 hours of evolution), excluding lacunar type. Our objective is to 
analyze the correlation between the levels of circulating AB and the growth of the area of infarction 
in the first 24 hours after suffering an ischemic stroke. This growth is calculated by subtracting to 
the final size of the infarct (mm3) the initial size of the core as measured by cerebral perfusion-CT 
or MRi-DWI. Apoptotic bodies were purified from blood samples of patients with acute stroke by 
consecutive centrifugations/ultracentrifugations. Concentration and cellular origin of such vesicles 
were determined using flow cytometry techniques.  
RESULTS 
We analyzed 13 patients: Age,y  73.5+/-11.9 (mean±SD), 7 males, baseline-NIHSS 9±6 (mean+/-
SD); Stroke etiology: cardioembolic 38,5%,atherothrombotic 23%, indeterminate 38,5%. We detect 
the presence of AB in all patients, (median 14.077/ml, range 1.800-366.708 per ml ); in 7 pt ( 54%) 
there was an increase in the area of infarction higher than 20% of the initial size. Growth of the area 
of infarction in the first 24 hours was 1.430 mm3 , 0-34.817 mm3 (median,range). A clear relation-
ship between the increase in infarction area and the quantity of AB detected in the first 4.5 h was 
found (r Spearman 0,75, p 0,005). 
CONCLUSION 
Our results suggest that apoptosis is strongly implicated in the growth of the area of cerebral infarc-
tion in the first 24 hours. Apoptotic Bodies may be a valuable risk marker for progressive stroke and 
perhaps even might be involved in its pathogenesis. 
 
 

R1307  Vascular biology 

Pathologic characteristics of arterial tunica intima in stroke patients using cannabis 
O. Ntlholang1, S. Nicholson2, F. Brett3,  S. Walsh4, J. Harbison5

 
St James Hospital, Dublin, IRELAND1, St James Hospital, Dublin, IRELAND2, St James Hospi-
tal/ Beaumont Hospital, Dublin, IRELAND3, St James Hospital, Dublin, IRELAND4, St James Hos-
pital, Dublin, IRELAND5

Background 
Cannabis related strokes have previously been reported mainly in adolescents and young adults. The 
increase in potency and/or chronic use of cannabis has been postulated as a reason for more canna-
bis related strokes. The most accepted aetiology for cannabis associated strokes is development of 
multifocal areas of intracranial stenosis and vasoconstriction. No histological evaluation of stenotic 
cranial vessels has previously been reported. 
Summary of Cases  
Case 1-A 35-years-old lady presented with paranoid delusions and brain imaging revealed multiple 
infarcts involving all intracranial vascular territories. A year later, she presented with left hemiplegia 
secondary to right middle cerebral artery (MCA) infarct with small infarcts in both frontal lobes. 
CT scans revealed splenic and bilateral renal infarcts. She represented with a left leg pain secondary 
to popliteal thrombosis and while inpatient developed left side weakness secondary to right inter-
nal capsule and basal ganglia infarcts. Stroke recurrence necessitated temporal artery biopsy that 
showed arteriopathy. Nearly four years later, she presented with drowsiness secondary to left MCA 
infarct. All her presentations were preceded by a period of cannabis use. She was discharged to con-
tinuing care facility without further events. 
Case 2–A 33-years-old man who was known to be a heavy cannabis user presented with suspected 
seizure. Whilst in emergency department he developed right sided weakness with NIHSS score of 
20. CT brain revealed left MCA occlusion with thrombus and early low attenuation changes and 
was thrombolysed. Sixteen days later he died from a large pulmonary embolus. His autopsy con-
firmed cause of death but also revealed arteriopathy. 
Results 
In both cases arterial histological examination revealed grossly hyperplastic tunica intima causing 
stenosis and a thrombus in case 2 
Conclusion 
Cannabis use is associated with arterial tunica intima hyperplasia and stenosis leading to ischaemia
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Endothelial Recruitment of Bone Marrow-Derived Mononuclear Cells and Induction of Cyto-
kines in Cerebral Spinal Fluid following Subarachnoid Hemorrhage 
H. WADA1, S. OTA2, M. SATO3,  N. ISHII4, Y. SEKIHARA5,  W.C. Aird6, Y. WADA7,  M. Kuriya-
ma8, T. OTA9 
 
Brain Attack Center Ota Memorial Hospital, Cerebrovascular Research Institute of 
Fukuyama, Fukuyama, JAPAN1, Brain Attack Center Ota Memorial Hospital, Fukuyama, JA-
PAN2, Brain Attack Center Ota Memorial Hospital, Fukuyama, 3, Brain Attack Center Ota Memorial 
Hospital, Fukuyama, 4, Brain Attack Center Ota Memorial Hospital, Fukuyama, 5, Beth Israel Dea-
coness Medical Center, Center for Vascular Biology Research, Boston, MA, USA6, The University 
of Tokyo, Tokyo, JAPAN7, Brain Attack Center Ota Memorial Hospital, Fukuyama, JAPAN8, Brain 
Attack Center Ota Memorial Hospital, Fukuyama, JAPAN9

Background: For patients suffering from subarachnoid hemorrhage (SAH), cerebral arterial vaso-
spasm followed by secondary cerebral ischemia and infarction is the most important factor to the 
morbidity and also the leading cause of mortality. Cerebral artery vasospasm is associated with in-
creased endothelial cell apoptosis, vascular smooth muscle cell proliferation, and intimal hyperpla-
sia. A critical goal of the research is to define the mechanisms of vasospasm and to develop novel 
therapies, which could attenuate this complication.  
Methods and Results: In this study, we used rat double injection SAH model and confirmed the 
occurrence of the vasospasm of the cerebral arteries which had the peak at Day7 after onset, by 
Magnetic Resonance Angiography. Using this experimental model, we observed that apoptosis of 
endothelial cells which had the peak at vasospasm phase, Day7. Also, we found time-dependent 
incorporation of bone marrow-derived mononuclear cells into the endothelial lining of the cerebral 
arteries, which had the peak at vasospasm recovery phase, Day14 after onset. Further, we measured 
cytokine concentrations in the spinal fluid of human SAH specimens (at Day1, 3, 6 and 9) using 
Bio-Plex Multiplex Cytokine assay and found the continuous elevation of G-CSF and IP-10. 
Conclusions: These findings suggested that SAH-mediated vasospasm is caused by vascular dys-
function with endothelial apoptosis. Further, the recruitment of circulating progenitor cells into 
damaged vasculature might contribute to the recovery from vasospasm. Induced cytokines, includ-
ing G-CSF and IP-10, might participate the efficient application of bone marrow derived cells. Fu-
ture studies aimed at increasing mobilization and/or uptake of progenitor cells in the cerebral arter-
ies may yield a new platform for therapy.

R1310  Recent news in stroke research 

Association of stroke knowledge and early admission among acute stroke patients 
A. Sundseth1, K.W. Faiz2, O.M. Roenning3,  B. Thommessen4

 
Department of Neurology, Medical Division, Akershus University Hospital, Loerenskog, NOR-
WAY1, Department of Neurology, Medical Division, Akershus University Hospital, Loerenskog, 
NORWAY2, Department of Neurology, Medical Division, Akershus University Hospital, Loerensk-
og, NORWAY3, Department of Neurology, Medical Division, Akershus University Hospital, Loer-
enskog, NORWAY4

Background 
Stroke unit treatment reduces the burden of acute stroke, and early management is of great impor-
tance. We hypothesised that knowledge of stroke symptoms and risk factors was associated with 
early admission to the hospital within 3 hours of stroke onset.  
Methods 
This prospective study included all patients hospitalised because of acute ischemic stroke or intra-
cerebral haemorrhage over a 1 year time period. Demographics, stroke type and severity, type of 
first medical contact, and time from stroke onset to hospitalisation were recorded. Knowledge of 
stroke symptoms and risk factors were explored by using an open-ended questionnaire. Knowledge 
of stroke symptoms was defined as identifying both “numbness or weakness of the face, arm or leg” 
and “confusion or trouble speaking or understanding speech” as stroke symptoms. Knowledge of 
stroke risk factors was defined as mentioning at least two of the three risk factors “hypertension”, 
“smoking” and “diabetes”. Bivariate and multivariate logistic regression analyses were performed 
to identify factors related to early admission. 
Results 
In total, 207 patients (mean age±SD, 71.9±12.0 years, 56.5% male) answered the open-ended 
questionnaire. 78 patients (37.7%) were hospitalised within 3 hours of stroke onset. They had a 
higher stroke severity than those arriving later (National Institutes of Health Stroke Scale (NIHSS) 
score±SD: 5.7±5.5 vs 2.9±2.5; P<0.001), and more often called emergency medical services (EMS) 
as their first medical contact (78.2% vs 27.1%; P<0.001). There were no significant between-group 
differences regarding demographics. Living together, higher education, calling EMS as first medical 
contact, and higher NIHSS score on admission were significantly associated with early admission. 
Conclusions 
Knowledge of stroke symptoms and risk factors in patients with acute stroke was not associated 
with early admission within 3 hours of stroke onset. 
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Table 2. Logistic regression of factors associated with early admission within 3 hours of stroke onset

Binary logistic regression Multivariate logistic regression

OR (95% CI) P value OR (95% CI) P value

Age 0.99 (0.96-1.01) 0.23 - -

Male 0.99 (0.56-1.75) 0.98 - -

Living together 1.65 (0.93-2.94) 0.09 2.31 (1.11-4.84) 0.03

Education, higher 1.91 (0.96-3.80) 0.07 3.92 (1.60-9.59) 0.003

Previous TIA/stroke 0.79 (0.43-1.45) 0.44 - -

Having at least one stroke 
risk factor* 0.66 (0.24-1.78) 0.41 - -

Knowledge of stroke 
symptoms† 0.89 (0.49-1.58) 0.68 - -

Knowledge of stroke risk 
factors‡ 1.20 (0.54-2.66) 0.66 - -

EMS as first medical con-
tact 9.64 (4.97-18.70) <0.001 9.61 (4.44-20.77) <0.001

NIHSS score on admis-
sion 1.21 (1.11-1.33) <0.001 1.18 (1.06-1.32) 0.003

OR indicates odds ratio; CI, confidence interval; TIA, transient ischemic attack; EMS; emergency medical services; NIHSS; 
National Institutes of Health Stroke Scale.

* Hypertension, hypercholesterolemia, cardiovascular disease, atrial fibrillation, diabetes, smoking, previous TIA/stroke.

† Knowledge of both “numbness/weakness of the face, arm or leg” and “confusion, trouble speaking or understanding 
speech”.

‡ Knowledge of at least two of the three risk factors “smoking”, “hypertension” and “diabetes”.

 

 
Table 1. Demographics and patient characteristics

Admission ≤3 h of 
stroke onset

(N=78)

Admission >3 h of 
stroke onset

(N=129) P value

Age, years, mean±SD 70.6±13.1 72.7±11.2 0.23

Sex, male 44 (56.4) 73 (56.6) 0.98

Living together 50 (64.1) 67 (51.9) 0.09

Higher education, n=196 21/74 (28.4) 21/122 (17.2) 0.07

Stroke risk factors

   Previous TIA/stroke 22 (28.2) 43 (33.3) 0.44

   Hypertension 52 (66.7) 91 (70.5) 0.56

   Hypercholesterolemia 45 (57.7) 73 (56.6) 0.88

   Cardiovascular disease* 31 (39.7) 58 (45.0) 0.46

   Diabetes 8 (10.3) 26 (20.2) 0.06

   Smoking, n=286 16/77 (20.8) 36 (27.9) 0.26

Acute ischemic stroke 69 (88.5) 121 (93.8) 0.18

Knowledge of stroke 
symptoms† 28 (35.9) 50 (38.8) 0.68

Knowledge of stroke risk 
factors‡ 12 (15.4) 17 (13.2) 0.66

SD indicates standard deviation; TIA, transient ischemic attack.

Results are n and (%), unless indicated otherwise.

* Including atrial fibrillation.

† Knowledge of both “numbness/weakness of the face, arm or leg” and “confusion, trouble speaking or understanding 
speech”.

‡ Knowledge of at least two of the three risk factors “smoking”, “hypertension” and “diabetes”.
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Obtaining Consent in Emergency Clinical Trials: Data from the on-going Tranexamic acid for 
hyperacute primary IntraCerebral Haemorrhage (TICH 2) 
N. Sprigg1, K. Robson2, K. Krishnan3, P.M. Bath4 
on behalf of TICH-2 Investigators 

University of Nottingham, Nottingham, UNITED KINGDOM1, University of Nottingham, Not-
tingham, UNITED KINGDOM2, University of Nottingham, Nottingham, UNITED KINGDOM3, 
University of Nottingham, Nottingham, UNITED KINGDOM4

Background: Intracerebral haemorrhage (ICH) is often complicated by haematoma expansion (HE) 
with devastating consequences. There is an urgent need to test therapies of haemostatic agents to 
limit HE. The on-going international TICH-2 is testing whether tranexamic acid arrests bleeding, 
HE and improves outcome in ICH. Obtaining consent in the emergency situation can be difficult; 
this is particularly true in ICH; a large proportion of patients lack capacity to consent and/or without 
relatives present. 
Methods: Ethical approval (NRES Nottingham2 23/11/2012) was obtained to allow full informed 
consent (4 page information sheet), or verbal consent using a brief 1 page information sheet, fol-
lowed by full written consent. 

Where patients lack capacity approval was obtained to enrol patients with permission from a rel-
ative acting as a legal representative. If no relative was available, permission could be obtained if 
two clinicians, one a doctor unconnected with the study acting as a legal representative, agreed that 
the patient be enrolled. Permission from legal representative could be given using a full or brief in-
formation sheet, followed by full written consent. 
Results: Of 225 patients enrolled into TICH-2, 43 (19.1%) gave full informed consent, 32 (41.3%) 
gave brief verbal consent. The majority of patients lacked capacity (66.7%) and were enrolled af-
ter proxy consent from a legal representative; full informed relative 93 (41.3%), brief relative 43 
(19.1%), independent physician (14 6.2%). Participants unable to consent had dysphasia and a high-
er stroke severity. Table 1. Use of all methods of consent enabled rapid enrollment and randomis-
ation. No patients or relatives subsequently withdrew consent after initial verbal consent using the 
brief information sheet, however 4 patients deteriorated and died before full written consent could 
be obtained.  
Conclusion: Use of abbreviated information sheets and proxy consent can ensure patients are en-
rolled rapidly into emergency clinical trials, avoiding potentially dangerous delay or exclusion of 
patients.

 

Consent type
Dysphasia on NIHSS

All None Mild to 
Mod. Severe  Mean total 

NIHSSscore
Mean time to 
rand.

Patients with data 225 121 28 76 13.7 3.8

Fully informed participant 43 (19.1%) 40 (93.0%)
3 

(7.0%)
0 7.47 3.6

Brief participant 32 (14.2%) 25 (78.1%)
4 

(12.5%)

3 

(9.4%)
10.1 4.1

Fully informed relative 93 (41.3%) 39 (41.9%) 16 (17.2%) 38 (40.9%) 15.7 4.0

Brief relative 43 (19.1%) 13 (30.2%)
5 

(11.6%)
25 (58.2%) 16.1 3.3

Doctor
14 

(6.2%)

4 

(28.6%)
0 10 (71.4%) 20.1 3.5
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SLEep-Disordered Breathing Evolution in Patients With Ischemic StrokE (SLEEPWISE) 
M.R. CAMILO1, S.V. SCHNITMAN2, H.H. SANDER3,  A.L. ECKELI4, R.M.F. FERNANDES5,  
J.P. LEITE6, O.M. PONTES-NETO7 
 
Ribeirão Preto Medical School, University of São Paulo, Ribeirao Preto, BRAZIL1, Ribeirão 
Preto Medical School, University of São Paulo, Ribeirao Preto, BRAZIL2, Ribeirão Preto Medical 
School, University of São Paulo, Ribeirao Preto, BRAZIL3, Ribeirão Preto Medical School, Uni-
versity of São Paulo, Ribeirao Preto, BRAZIL4, Ribeirão Preto Medical School, University of São 
Paulo, Ribeirao Preto, BRAZIL5, Ribeirão Preto Medical School, University of São Paulo, Ribeirao 
Preto, BRAZIL6, Ribeirão Preto Medical School, University of São Paulo, Ribeirao Preto, BRAZIL7

Background – Sleep-disordered breathing (SDB) and cerebrovascular disease (CVD) have a high 
prevalence worldwide. Several studies suggest that obstructive sleep apnea (OSA) is very frequent 
in acute stroke patients. Indeed, OSA is being recognized as a risk factor for stroke and it is associ-
ated with a poor outcome. However, there are a few data about evolution of SDB after acute phase 
of stroke. The main objective of this study was to characterize the frequency and severity of SDB in 
patients at stroke acute phase and after 3 months from the cerebrovascular event. Methods – Stan-
dard questionnaires were administered at admission to characterize the sleep complaints before 
stroke. The polysomnography (PSG) was performed on the first night after stroke symptoms onset 
and 3 months later. Sleep apnea was defined as apnea-hypopnea index (AHI) ≥10. Results – We pro-
spectively evaluated 40 consecutive adult patients with the first and only acute ischemic stroke. The 
mean age was 62 ±12.1 years. The mean AHI was 40.1 ±32. Thirty-one patients (77.5%) exhibited 
AHI ≥10, and 50% presented severe OSA (AHI ≥30). The respiratory events were predominantly 
obstructive in 29 (72.5%) subjects and predominantly central in only 2 (5%). Age (p=0.02), habitu-
al snoring (p=0.03) and excessive daytime sleepiness (p=0.05) were significantly different between 
those with AHI ≥10 and without sleep apnea. Control PSG showed a significant decrease in IAH 
(p=0.02), mainly due the decrease in central apnea index (p=0.03). Sleep apnea remained present in 
77.5% of patients. Conclusion – Patients with acute ischemic stroke have a high frequency of SDB 
with predominance of obstructive events; the sleep complaints are common before stroke, and OSA 
severity is reduced after acute phase of cerebral infarct. 
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Oral contraceptives as one of the important predictors for venous infarctions in young females 
T. Kherkheulidze1, M. Beridze2, M. Alpaidze3,  D. Eliauri4, S. Mataradze5,  E. Devidze6 
 
Tbilisi State Medical University. Neurology/Neurosurgery Department.  Emergency Neuro-
logical Clinic “Neurologist”, Tbilisi, GEORGIA1, Tbilisi State Medical University. Neurology 
Department., Tbilisi, GEORGIA2, Neurosonology.Tbilisi State Medical University, Tbilisi, GEOR-
GIA3, Tbilisi State Medical University. Neurology/Neurosurgery Department., Tbilisi, GEORGIA4, 
Neurology. Emergency Neurological Clinic “Neurologist”, Tbilisi, GEORGIA5, Tbilisi State Medi-
cal University, Tbilisi, GEORGIA6

Purpose: To investigate the risk of venous infarctions in young females with ischemic stroke. Pa-
tients and methods: Totally 57female stroke patients aged from 35 to 55 years investigated. Stroke 
etiology determined according to TOAST. Stroke severity assessed by NIHSS. Stroke risk factors 
investigated retrospectively. Brain visualized by MRT (1.5Tesla) at 24 hours. Doplerography con-
ducted in all patients. Statistics performed by SPSS – 11.0. Result: Cardio embolic stroke found in 
19 patients (33.3%), lacunar stroke - in 12 patients (21%), other etiology - in 26 patients (45.7%), 
were 17 cases (65.4%) were venous infarction. Main risk factors in Cardio embolic stroke were 
congenital cardiac valve deficiency – 9 patients(47.3%), cardiac post-operational period – 5 pa-
tients(26.3%); In lacunar stroke – hypertension due to chronic kidney pathology in 6 patients(50%), 
heredity hypertension – in 3 patients(25%), chronic vasculities – in 2 patients(16.6%), diabetes 
mellitus - -in 1 patient(8.4%). Other etiology stroke risk factors included long term (≥10 years) oral 
contraceptives usage – in 21 patients (80.7%), smoking – in 20 (76.9%) patients, systemic lupus 
– in 4 patients (15.3), Fabry disease - in 2 patients (7.6%), and anti-phospholipids – in 3 patients 
(11.7%). Multivariate logistic regression revealed the significance of long term oral contraceptives 
application in conjunction with smoking and chronic venous insufficiency (blood flow velocity in 
cavernous and transverse sinuses >30 cm/sec) for brain venous infarctions. Conclusion: Presumably, 
the long-term application of oral contraceptives in conjunction with chronic venous insufficiency 
crates the risk for venous infarctions in females. 
 
 

R1313  Recent news in stroke research 

Assessment of S100B Biomarker in Hypertensive Patients with Acute Ischemic Stroke treated 
with Glyceryl Nitrate 
S.M. El Mously1, R.B. El Bialy2, Z.K. El Khayat3,  H.M. Masoud4, L.M. El Mously5 
 
Fayoum University, Fayoum, EGYPT1, Al Azhar University, Cairo, EGYPT2, National Research 
Center, Cairo, EGYPT3, Al Azhar University, Cairo, EGYPT4, Al Azhar University, Cairo, EGYPT5

Background: Cerebrovascular Stroke (CVS) is the third leading cause of death worldwide; mean-
while, hypertension is the most common modifiable risk factor in acute ischemic CVS. The antihy-
pertensive drugs and nitric oxide donors such as glyceryl trinitrate (GTN) exert a cerebral autoreg-
ulatory effect in acute ischemic CVS depending on cerebral blood flow and cerebral perfusion. Post 
stroke S-100B serum levels correlate with the size of brain infarcts, and its release pattern from the 
infarct mirrors the underlying pathophysiology of acute CVS. Objective: we aim to assess the role 
of transdermal glyceryl trinitrate (GTN) patch in the management of acute ischemic CVS and to 
investigate the role of S100B protein as a laboratory marker for the effect of GTN. Methodology: 
40 hypertensive patients with acute ischemic CVS were divided into: (A):20 patients maintained on 
their anti-hypertensive treatment and (B):20 patients received GTN nitro dermal patch (5mg). Both 
groups were clinically evaluated by European Stroke Scale (ESS) and radiologically by a brain CT 
within the first 48 hours and on the 14th day post-stroke. S100B serum levels were assessed in ng/
ml by ELISA for the 2 groups and for 20 healthy controls at the same time schedule. Results: ESS 
between (A) and (B) on the 3rd day did not show a statistical difference (80.1vs 83.9, p=0.164) 
while there was a significant clinical statistical difference between the two groups on the 14th day 
(89.6 vs 94.65, p=0.013).  S100B serum levels were statistically high in all patients compared to 
control (524.13 vs 65.2, p = 0.00) and it was significantly high in (A) compared to (B) (574.75 vs 
473.5, p< 0.01) on the 3rd day. Conclusion: Based on our clinical, radiological and laboratory re-
sults, we conclude that GTN nitro dermal patch is a promising solution for the hypertensive patients 
suffering from acute ischemic CVS and S100B could be a prognostic marker for the effect of anti-
hypertensive agents in acute CVS. 
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R1401  Acute stroke: clinical patterns and practise including nursing 

Factors shaping the provision of rehabilitation therapy on stroke units:  A narrative synthesis 
E.R. Taylor1, C. McKevitt2, F. Jones3

 
Kings College London, London, UNITED KINGDOM1, Kings College London, London, UNIT-
ED KINGDOM2, St Georges University of London, London, UNITED KINGDOM3

Background: National guidelines in many European countries recommend increased intensity of re-
habilitation therapy on stroke units. There is variation in therapy provision internationally and audits 
conducted in England and Wales suggest that the national standard, that 45 minutes of each appro-
priate therapy should be provided for a minimum of five days per week, is not being met.  Data are 
lacking on why this is the case. This review investigated factors shaping the provision of therapy 
(i.e. Occupational Therapy, Physiotherapy and Speech and Language Therapy) on stroke units.   
Methods: A systematic search was conducted using electronic databases: AMED, CINAHL, Med-
line, Web of Knowledge and Embase.  Reviews were checked for additional references. Qualitative 
studies regarding stroke unit rehabilitation therapy published since 1998 were included.  Study se-
lection was completed by one reviewer (ET), and checked by two additional reviewers (CM and 
FJ).  Using the narrative synthesis method, textual descriptions, tabulation and thematic analysis 
were used to categorise findings and explore relationships between studies.  Quality was assessed 
using an established checklist. 
Results: Thirty-one studies were included.  Data synthesis generated the following themes:  the need 
for a therapeutic environment; power and decision-making; intensity, motivation and appropriate-
ness for active therapy; therapy behind the scenes; the role of teamwork in creating a therapeutic 
environment.   
Conclusion: The delivery of rehabilitation is influenced by structural, professional and inter-person-
al factors. Such factors will also influence the implementation of more intensive therapy levels but 
this now needs to be investigated empirically. Further research is needed to examine how therapists 
negotiate the sometimes conflicting factors shaping therapy provision. 
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The development of the Acute Stroke Nurse Education Network (ASNEN) in Australia. 
G. Silver1, P. Groot2, S. Coote3,  E. Mackey4, E. Baker5,  M. Osbourne6, L. Dodd7,  E. O’Brien8, S. 
Middleton9

 
The Royal Melbourne Hospital, Melbourne, AUSTRALIA1, Southwest Healthcare, Warnam-
bool, AUSTRALIA2, Box Hill Hospital, Melbourne, AUSTRALIA3, Western Health, Melbourne, 
AUSTRALIA4, Sir Charles Gardiner Hospital, Perth, AUSTRALIA5, Gold Coast Hospital, Gold 
Coast, AUSTRALIA6, Queen Elizabeth Hospital, Adelaide, AUSTRALIA7, Royal North Shore Hos-
pital, Sydney, AUSTRALIA8, Australian Catholic University, Sydney, AUSTRALIA9

Background 
The role of the acute stroke nurse is increasing in importance with regard to the process of deliv-
ering thrombolysis and in the day-to-day management of the stroke patient’s hospital admission. 
Established in 2012, the national ASNEN aims to support education and collaboration amongst Aus-
tralian acute stroke nurses. Unrestricted educational grants were received from Boehringer Ingel-
heim Pty Ltd and Stroke Society of Australasia (SSA) to support initiatives. 
Methods 
During 2012-13 the 10-member ASNEN Steering Committee met 14 times via teleconference, 
webinar, and face-to-face meetings. 1.5 hour workshops were held during the 2013 SSA and 2013 
SmartStrokes Annual Scientific Meetings (ASMs) in Darwin and Brisbane, with a $200 travel grant 
offered to nurses attending the SSA Workshop.

A national webinar, “The changing face of acute stroke care”, was held during the 2013 Stroke 
Week, with support from Boehringer Ingelheim Pty Ltd, the SSA, and the National Stroke Founda-
tion. The ASNEN website was developed and made functional. Trialling of NETSMART Junior, an 
online stroke nurse education platform, in the Australian context was undertaken. 
Results 
40 nurses attended the SSA ASM workshop, while 80 attended the SmartStrokes ASM workshop. 
21 $200 travel grants were paid to stroke nurses attending the SSA ASM. 55 separate log-ins were 
utilised for the national webinar with over 200 attendees in total. 150 of these attendees were added 
to ASNEN database. Feedback from the workshops and webinar was overwhelmingly positive, both 
for the content and for the ASNEN to continue as an ongoing entity. 
Conclusions 
The first full year of the ASNEN’s establishment has shown that this initiative was needed. From 
attendance numbers and feedback from workshop’s and webinars, it has been shown that an edu-
cational gap is being addressed. Further development of the ASNEN website shall see acute stroke 
nurse interaction and education made increasingly more accessible and streamlined. 
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ANALYSIS OF PATIENT’S SATISFACTION IN A STROKE UNIT AS A TOOL TO IDENTI-
FY IMPROVEMENT OPPORTUNITIES. 
L. MUÑOZ-NARBONA1, E. CHIES2, M. PALAZON3,  O. FAGUNDEZ4, S. CHITO5,  C. CASA-
NOVAS6

 
GERMANS TRIAS I PUJOL UNIVERSITY HOSPITAL, BADALONA, SPAIN1, GERMANS 
TRIAS I PUJOL UNIVERSITY HOSPITAL, BADALONA, SPAIN2, GERMANS TRIAS I PU-
JOL UNIVERSITY HOSPITAL, 3, GERMANS TRIAS I PUJOL UNIVERSITY HOSPITAL, 
BADALONA, SPAIN4, GERMANS TRIAS I PUJOL UNIVERSITY HOSPITAL, BADALONA, 
SPAIN5, GERMANS TRIAS I PUJOL UNIVERSITY HOSPITAL, BADALONA, SPAIN6

BACKGROUND 
Patient’s satisfaction is one of the factors that contribute to the quality of care. Patients’ satisfaction 
has been evaluated in our acute stroke unit since Quality Certification was given by the Spanish 
Neurology Society in 2009. Our aim was to assess the degree of satisfaction perceived by patients 
and relatives and identify improvement opportunities.  
METHODS 
Self-administered survey of voluntary and anonymous compliance delivered to all patients or rela-
tives admitted at the stroke unit from January 2012 to September 2013. The areas of interest includ-
ed were: dealing with professionals, information about health care, comfort and continuity of care. 
Degree of satisfaction in each of the items was scored as 1: very poor, 2: poor, 3: good, 4: excellent. 
A descriptive analysis of the survey answers was performed. 
RESULTS 
A total of 316 surveys were collected from a total of 657 admissions at the stroke unit (compliance 
48%), 41.5% answered by the patient [age 61 ± 15 years] and 58.5% by relatives [age 49±15years]. 
Degree of satisfaction about dealing with medical and nursing team was good or excellent in the 
98% of respondents and in the 95% regarding information received from the care process during ad-
mission.  
Satisfaction regarding facilities was excellent in 71% and good in 28%. However, 21% showed poor 
or very poor grade of satisfaction with the established visiting hours. Continuity of care was scored 
as poor or very poor by 15%, in particular in items related to the information about subacute care af-
ter admission in the stroke unit. 
CONCLUSIONS 
This satisfaction survey identified improvement opportunities. Explanations on limited visiting 
hours and the process of care after admission at the stroke unit require improvement to increase 
quality perceived by the patient. 
 
 

R1403  Acute stroke: clinical patterns and practise including nursing 

Very early initiation of antiplatelet therapy following ischemic stroke is associated with lower 
recurrence rate 
W. Mazlan Kepli1, R. Fulton2, M. Walters3,  M. Ali4, P. Bath5,  J. Dawson6 
for the VISTA Collaborators 
 
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 Nottingham, Nottingham, UNITED 
KINGDOM5, University of Glasgow, Glasgow, UNITED KINGDOM6

Background: Guidelines suggest initiation of the anti-platelet aspirin within 24 (UK), 24 to 
48 (ASA) or 48 hours (ESO) of ischaemic stroke. The evidence for this comes from two large 
non-blinded trials of aspirin started within 48 hours of onset. The effect of earlier initiation of an-
ti-platelets in non-thrombolysed patients is less clear. Methods: We used data from the Virtual In-
ternational Stroke Trials Archive (VISTA) to explore the risk of recurrent ischaemic stroke and 
bleeding within 90 days in patients with ischaemic stroke, not treated with thrombolysis or anti-
coagulants, according to when they commenced anti-platelet therapy (defined as very early (day 
0 or 1) or late ≥ day 2). We defined bleeding complications as intracranial haemorrhage excluding 
haemorrhagic transformation or any major bleed. We used logistic regression analysis adjusted for 
important clinical factors. We also compared the very early group (day 0 or 1) to an early (day 2 
or 3) and late (≥day 4) group. We only included bleeding events following commencement of an-
ti-platelet in the analyses of bleeding rates. Results: Among 3921 patients there were 113 recurrent 
strokes: 2.5% in the very early group versus 3.8% with anti-platelets started day 2 or after (adjusted 
OR 0.63; 95% CI 0.43-0.97, p=0.022). There was no difference in rates of ICH and major bleeds 
(adjusted OR 1.66; 95% CI 0.91-3.01, p=0.09 and OR 0.85; 95% CI 0.57-1.3, p=0.43 respective-
ly). Across the very early, early and late groups, recurrent stroke occurred in 2.5%, 3.6% and 4.1% 
respectively (adjusted OR compared to very early group 1.47; 95% CI 0.87-2.5, p=0.15 and 1.69; 
95% CI 1.04-2.74, p=0.034 respectively). Bleeding rates differed among these groups (1.9% in the 
very early, 2.3% in the early and 0.4% in the late for ICH). Conclusion: Initiation of anti-platelet 
therapy very early after stroke was associated with fewer recurrent stroke events without a clinically 
significant increase in bleeding events. 
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Patient perceptions and oral anticoagulation prescription practice after stroke in a district 
general hospital in the UK. 
L. Openshaw1, L. Barber2, M.F. Jeddi3, S. Khan4, I. Daacke5

 
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, Boehringer Ingelheim Ltd, Bracknell, UNITED KINGDOM5

Background: Long term Oral Anticoagulation is essential for patients who are at risk of cardio-em-
bolic phenomenon. Patient knowledge and behaviour play an important role in therapy continuation. 
Patient-centred surveys are crucial for understanding the factors that contribute to patient satisfac-
tion, knowledge and improving practice of initiation of oral anticoagulation. Treatment with anti-
coagulants has significant risk of adverse events so it is vital that patients are well educated about 
their anticoagulation therapy. Method:During one year (2012-2013) all patients who were seen in 
the stroke unit after embolic stroke and a diagnosis of AF were included in this review. A total of 
66 patients were identified. A semi structured questionnaire was posted with freepost return enve-
lopes.  Telephonic interviews were conducted six weeks later for non responders. Data was collect-
ed on pretested forms and analysed with Ms Excel 2007.Results:Total number of respondents was 
45 out of the 66(71%).21(46%) were male and 24(53%) were female.22(48%) patients rated their 
post stroke disability as1 or 2 on Rankin scale. Of the 45 patients, 23(51%) were taking Warfarin.
Frequent blood tests were not having a negative impact on 49% of those who responded. 23(51%)
discussed their blood thinning medication with their family. 19(42%) had not discussed their med-
ication with their GP. 24(55%) of patients appeared well informed about their treatment. 26(57%) 
respondents had received printed information. 19(42%) of the respondents felt that the choice of an-
ticoagulation was not discussed with them. Conclusion: This study informs that about some aspects 
of patient perception that matters. Adherence to oral anticoagulation treatment also depends on pre-
scribers practice; this has significant input on patient understanding and knowledge. The results can 
be used for services development, improve prescribing practices

R1405  Acute stroke: clinical patterns and practise including nursing 

A multidisciplinary approach to improving the Stroke Appropriate Care Score 
L.S. Basden1, F. Uytico2, S. H. Shah M.D.3

 
Texas Health Dallas, Dallas, USA1, Texas Health Dallas, Dallas, USA2, Texas Health Dallas, Dal-
las, USA3

 Background Texas Health Dallas(THD) is an 898-bed Magnet facility hospital. It is a Primary 
stroke center that was certified in 2010 and recertified 2012. We treat an average of 600 patients 
per year. Neurologists and an APN are onsite 5 days a week. We added a Neuro-interventionalist in 
2013. We treat an average of 8% of ischemic strokes with tPA per year. There are over 50 stroke as-
sessment nurses (SANs) in the ED and 20 SANs in the ICU. THD held its first annual Stroke Con-
ference in 2013. The Accountable Care Score for Stroke is used to measure effectiveness in treating 
Stroke patients. It is comprised of the eight core measure related to Stroke. In 2011 our Accountable 
Care Score (ACS) was to 53.85%. We modified our process and as a result our ACS increased 83%. 
In 2012 we streamlined our process using a multidisciplinary approach and achieved an ACS of 
95% by the end of Quarter three in 2013. Methods The changes made that reflect a multidisciplinary 
approach include; § Adding neurologist and an Advanced Practice Nurse (APN) that functions as 
Neurology hospitalists Mon-Fri.  
Adopting physician led Accountable Care Model  
Holding nurse managers accountable for their stroke data by requiring them to present unit Stroke 
data at the monthly Stroke Operations Council 
Conducting weekly multidisciplinary Stroke Rounds 
Monitoring data concurrently  
Assigning Stroke champions in service areas 
Promoting Stroke program hospital wide (e.g. THD Coordinating Council, Leadership meetings and 
Employee Forums)  
Results By ensuring accountability, monitoring the patients concurrently, and performing as a team, 
we were able to take our ACS score from 53.85% to 95% in two years. Conclusion As a result of 
this project we learned the following;  
Having Neurological hospitalist round daily provided consistency in care and encouraged team 
work  
Adopting Physician led model boosted participation of physicians  
The multidisciplinary approach kept all departments engaged 
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Lambl’s Excrescences and Multiembolic Stroke: A case study and review of the literature. 
S. Maynard1 
 
Jewish General Hospital, Montreal, CANADA1

Background: Lambl’s Excrescences (LE) are filamentous strands that occur on predominantly 
left-sided cardiac valvular surfaces, specifically at the site of closure. Prevalence of LE in the crytp-
togenic stroke population has been reported to be as high 40%. I will present a unique case of a 
young male patient who presented to our stroke unit with a multiembolic stroke in the setting of LE, 
and will discuss the available literature on this obscure topic.   
Methods:  A literature review was performed via MEDLINE using the search terms “lambl’s excres-
cences” and “stroke”, revealing a mere 22 articles. Therefore, a broader, web-based search was con-
ducted,  generating approximately 375 articles, which were then filtered for topic relevance.  Details 
of the lone case of LE and cardioembolic stroke (CES) our unit were then examined through a retro-
spective chart review and discussed in relation to the available literature.  
Results:  Certain case studies urge that surgical excision be performed in the case of LE if localized 
to the aortic valve (preponderance of embolic events).  Others recommend the use of anticoagula-
tion at first presentation and surgical debridement should there be a recurrent event.  Cardiac imag-
ing studies (prospective and other) present conflicting positions re: LE and CES being causally re-
lated.  Our case had LE on his AV and would ultimately be subjected to surgical debridement of the 
lesion       
Conclusions: LE/CES literature is predominantly case-study driven, presenting unique challenges 
with respect to treatment decisions.  Decisions made in our case were reached through the use of a 
shared-decision model involving an expert panel of stroke neurologists, cardiologists and cardiac 
surgeons.  It would be reasonable to conclude that without statistically significant data, or a consen-
sus on how to manage these patients medically/surgically, that the clinical approach be tailored to 
the details of each individual case. 
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Patients’ experience of quick diagnosing and treatment of Transient Ischemic Attack (TIA) in-
cluding telephone follow-up by nurses 
L. Kjaerhauge Christiansen1

 
The Stroke Unit, Aalborg University Hospital, Aalborg, DENMARK1

Background: At the acute stroke unit, University Hospital Aalborg (UHA), management of patients 
suffering TIA is changed from hospitalisation to a clinic. The patients receive written material with 
advices of diet, no smoking, reduced alcohol intake and exercising. A telephone follow-up by a 
nurse is offered a week after discharge.   
Purpose: To explore patients’ experience of quick diagnosing according to everyday life afterwards 
and to decide if this analysis leads to improvements of practice. 
Methods: A qualitative study consisting of a focus group interview with 4 patients. The statements 
from the interview are categorized and condensed using a hermeneutic phenomenological approach 
to understand the patients’ experiences. 
Results: The patients saw quick diagnosing and treatment as meaningful. They found it natural that 
examinations and information took place within one day. The patients considered information given 
at the clinic as detailed, professional and based on their situation. Patients saw telephone follow-up 
as care and a recapitulation of the incident.TIA inhibited the patients’ ability of remembering infor-
mation. The procedures at the clinic made them consider changing their lifestyle. The written mate-
rial was read and used supportively in this.  
Conclusion: Diagnosing, informing and starting treatment of TIA within one day seems manageable 
to the patients. Telephone follow-up clarified, but didn’t eliminate, misunderstandings. The written 
material at the discharge can beneficially be changed into a more individually adjusted material. 
The patients focused on diet, smoking and alcohol as subjects to change, whereas exercise was only 
mentioned sporadically; indicating that exercising is not seen as an equal part of preventive actions 
or is simply ruled out. There is a window right after the TIA, where the patients are motivated to 
gain new knowledge and consider lifestyle changes. The TIA clinic at UHA lacks an offer that takes 
advantage of this moment. 
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Should patients with first cryptogenic stroke undergo routine tumor screening? 
S. Maynard1 
 
Jewish General Hospital, Montreal, CANADA1

Background: Occult malignancy presenting with stroke (OMPS) is predominantly thought to be 
caused by chronic disseminated intravascular coagulation (DIC), non-bacterial thrombotic endo-
carditis (NBTE) and putatively arterial embolic disease (AED).  The incidence of stroke as the first 
presentation of occult malignancy is exceedingly rare, ranging from 0.4-3.0% (ischemic stroke pop-
ulation). I present three such cases from our stroke unit that we have encountered within the past 12 
months and discuss possible consequences for diagnostic procedures.     
Methods: A retrospective chart review was performed for all three cases that were diagnosed with 
solid tumor, occult malignancies in the setting of first acute embolic CVA.  These cases were then 
compared and contrasted to the available literature both on this specific subject and on the subject of 
stroke and malignancy in general.  
Results:  According to the literature regarding OMPS, the most common solid tumor primary site is 
pulmonary (30%) followed by colorectal (15%), with adenocarcinoma being the most frequent his-
topathology.  Equally, the most common etiology of OMPS is NBTE followed by DIC; AED has not 
been clearly reported.  Reported median survival was 4.5 months.  Two of our cases had confirmed 
adenocarcinoma of the lung.  One patient presented with NBTE, whereas the other two had neither 
NBTE nor DIC.  Two of the patients expired within 6 weeks of diagnosis and had recurrent embolic 
events on antiplatelets/unfractionated heparin. One patient who survived beyond median survival 
time, responded to single antiplatelet therapy.   
Conclusions:  This case series is representative of the literature with respect to primary site and  his-
topathology, but most common etiologies (NBTE and DIC) were underrepresented.  This series and 
other such cases underline the need for general criteria from a prognostic approach, and raise ques-
tions as to the efficacy of antiplatelet and anticoagulation therapy in this population 
 
 

R1409  Acute stroke: clinical patterns and practise including nursing 

Evaluating and managing aspiration risk in patients with COPD and stroke – Speech patholo-
gist’s view 
M. Gonzalez Lindh1, H. Koyi2, L. Fredriksson3

 
Speech pathology dept. Gaevle Hospital/Centre for Research and Development, Uppsala Uni-
versity, Gaevle, SWEDEN1, Dept of Respiratory medicine, Gaevle hospital/Karolinska Institute, 
Solna., Gaevle, SWEDEN2, Centre for Research and Developement, Uppsala University, Gaevle-
borg., Gaevle, SWEDEN3

Background : One of the challenges in today’s stroke rehabilitation is the management of patients 
with several underlying comorbidities. Stroke is common among individuals suffering from chronic 
obstructive pulmonary disorder (COPD). Dysphagia is common after stroke, presenting in 55% of 
all hospital-admitted patients with acute disease. A growing body of evidence from international re-
search is suggesting that a subgroup of individuals with COPD are prone to oro-pharyngeal dyspha-
gia. This is largly unknown in the Swedish health care system. The aim of this study was primarily 
to explore the prevalence of oropharyngeal dysphagia in patients with moderate to severe COPD, 
stage 2-4 (GOLD), while in a stable phase of the disease. Method: 51 patients with an FEV1 ≤ 75 
% of predicted were enrolled prospectively. Data pertaining patients subjective swallowing ability 
were gathered through a questionnaire. A timed water swallow test (150 ml) with a predicted sen-
sitivity of > 95% for identifying the presence of neurogenic dysphagia and a cookie swallow test 
was also performed. Spearman’s rank correlation coefficient was used to identify possible correla-
tions between lung function and signs/symptoms of oropharyngeal dysphagia. Results: 65 % of the 
patients experienced some sort of subjective swallowing dysfunction when asked: either coughing, 
choking or bolus retention. 49 % showed signs/symptoms (s/s) of measurable oropharyngeal dys-
phagia in the objective testing. If all data were considered (subjective + objective) 78 % showed 
some form of swallowing dysfunction. A significant correlation was found between lung function 
(FEV1) and subjective and objective s/s. Conclusion: When evaluating an acute stroke patient with 
COPD the SLP needs to consider the patients premorbid and current respiratory status, history of 
exacerbation and swallowing function. Respiratory rate and oxygen saturation during the entire 
evaluation provide important information 
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Validity and interobserver variation of the NIH stroke scale when scored by stroke nurses. 
M. Scheele1, P.J. Koudstaal2, D.W.J. Dippel3

 
Erasmus Medical Center University Hospital, Rotterdam, THE NETHERLANDS1, Erasmus 
Medical Center University Hospital, Rotterdam, THE NETHERLANDS2, Erasmus Medical Center 
University Hospital, Rotterdam, THE NETHERLANDS3

Background 
The National Institutes of Health Stroke Scale (NIHSS) measures neurological deficit after stroke 
and is a useful prognostic tool.  The American Heart Association (AHA) advises that nurses should 
score their stroke patients with NIHSS. Only few studies have investigated the validity and repro-
ducibility of the NIHSS by nurses.  
Methods 
The nursing staff on the stroke unit was trained in using the NIHSS. After verbal permission, the 
NIHSS was independently scored by a neurologist in training and 2 nurses. All neurologists had tak-
en the online certification course on NIHSS.com. We assessed the interobserver variation of the to-
tal score with Bland Altman plots and validity was assessed by computing the intraclass correlation 
coefficient (ICC) and mean absolute differences. Interobserver variability and validity of separate 
items was assessed with cross tabulations and Cohen’s kappa. 
Results 
In total, 34 patients participated. Mean age of 63.4 years and median score on the NIHSS was 3 
(IQR 1-6). The mean absolute difference between nurses was 0.06, (95% CI -0.40-0.52), the ICC 
was 0.985, (95% CI: 0.970, 0.992). The Bland-Altman plot showed a difference of 0-3 points on the 
total scores (Figure). The mean absolute difference between nurses and neurologists was 0.23, (95% 
CI:  -0.50 to 0.97) the ICC was 0.962, (95% CI: 0.924 to 0.981). Cohen’s kappa for individual items 
ranged between 0.29-1.00.The items ataxia and facial palsy had the lowest kappa.   
Conclusion 
This study shows a good reliability in the scoring amongst nurses and between nurses and neurol-
ogists. When nurses are sufficiently trained, they are able to use the NIHSS in their daily work to 
measure neurological deficit in stroke patients. 
Title: Validity and interobserver variation of the NIH stroke scale when scored by stroke nurses.
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Figure 1: Bland-Altman plot of NIHSS scores by pairs of stroke nurses. X-axis: mean NIHSS per patient; Y-axis: difference 
between NIHSS scored by the first and second stroke nurse.  Large circles represent more than 1 patient.
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Audit and implementation of continence programme post stroke 
D. Day1, E. Jumilla2 
 
Addenbrookes hospital, cambridge, UNITED KINGDOM1, addenbrookes hospital, cambridge, 
UNITED KINGDOM2

Background: Urinary incontinence following stroke is common, affecting 40% to 60% patients a 
year. UK audit data shows incontinence is poorly managed.  Our aim was to fully implement the  
continence programme. With reducing length of stay in stroke units, continence promotion can be 
overlooked, or poorly implemented, due to nurse to patient ratios, the practices of using pads, and 
interruptions to timed toilet breaks. The immediate focus post stroke, is acute clinical care, 2-3 days 
post stroke, some patients remain catheterized, many are constipated.    
Methods: We followed 38 consecutive patients admitted to rehab unit. We rewrote the continence 
pathways. Education:  We ran sessions on long term catheter use, bowel function and  squatting as 
an effective voiding position. Posters: were displayed in toilets for awareness. For 2 months a  team, 
focussed on return to continence programme, removing catheters on admission, monitored bladder 
volume, regular toileting 3 to 4 hourly and early use of aperients.   
Results: 18% (7) patients required  a catheter, of these 43% of patients regained complete conti-
nence, 57% regained day time continence,  with pads at night. Previously, pads were used for ap-
proximately 66% of patients, not always for incontinence but “in case of accident”. 80% (30) pa-
tients were treated for constipation.  Introduced the “squat positioning”   proved successful in 20% 
of patients.  
Conclusion: Continence improves with early removal of catheters, bowel management and com-
bined bladder monitoring and prompted voiding programme. Up to 80% of patients required ape-
rients. Squat stools are a simple tool to improve bowel emptying. Implementing an effective con-
tinence programme for functional incontinence is feasible; dedicated staff help imbed into ward 
routine.  Continence management   should be a priority for all staff.. Regaining continence is a key 
goal for patients, associated with better outcome, improved mood and reduced dependency.
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R1414  Acute stroke: clinical patterns and practise including nursing 

Oral Care on an Acute/Rehab Stroke Unit - Cleaning up our act 
A.L. Treharne1, A.J. Arthurs2

 
East Kent Hospitals University Foundation Trust, Ashford, UNITED KINGDOM1, East Kent 
Hospitals University Foundation Trust, Canterbury, UNITED KINGDOM2

BACKGROUND: Oral care is a crucial part of patient care; good oral hygiene correlates with good 
overall systemic health. Research shows a correlation between poor oral hygiene and atherosclerotic 
events, such as stroke and myocardial infarction. Other recognised complications associated with 
poor oral hygiene are pneumonia, reduced appetite, communication difficulties and social isolation. 
A stroke event places one at further risk of poor oral hygiene due to deficits in function, cognition, 
communication and/or vision.

METHODS: A prospective audit on mouth care was conducted on an acute/rehab stroke unit in the 
UK over eight weeks in spring 2013.  Two criteria for inclusion were admission to the unit and a 
clinical or radiologically confirmed diagnosis of stroke. Data sources that were audited included 
the medical charts, end-of-bed notes and the daily ward handover sheets. The audit standards were 
based on the organisation’s Guidelines for Mouth Care and Oral Hygiene. 
RESULTS: Fifty patients were included. Three patients had two episodes of care; therefore, the re-
sults reflected 53 hospital stays. No patient was assessed using the organisation’s protocols although 
21 out of 53 patients had written evidence of an oral cavity assessment. One out of 53 patients had a 
documented plan of care. Oral hygiene was never discussed at the comprehensive weekly multi-dis-
ciplinary team meetings. One out of 53 patients was advised about the benefits of oral hygiene. 
CONCLUSION: Doctors, nurses and allied health professionals (AHPs) were not taking a uniform 
approach to oral care. There is a need to educate patients, carers, doctors, nurses and AHPs about 
the importance of oral hygiene. There is also a need for evidenced based, user friendly, oral hygiene 
protocols. Action plans are being developed to ensure standard approaches to oral hygiene across 
the organisation.

R1413  Acute stroke: clinical patterns and practise including nursing 

Use of Brain imaging in TIA clinic – The Nottingham City Hospital experience.The role of the 
audit to look at the use of MRI brain imaging in TIA clinic specifically looking into adherence 
to  NICE (2008) & RCP guidelines 2012 
T.J. Palmer1, P. Mithani2, L. Daunt3,  S.K. Raghunathan4, D. Good5

 
Nottingham university trust hospital, Nottingham, UNITED KINGDOM1, nottigham, uni-
versity trust hospitals, Nottingham, UNITED KINGDOM2, Nottingham university trust hospitals, 
Nottingham, UNITED KINGDOM3, Nottingham university trust hospitals, Nottingham, UNITED 
KINGDOM4, Nottingham university trust hospitals, Nottingham, UNITED KINGDOM5

Background and Aim 
The TIA clinic at Nottingham City Hospital sees around 180 referrals per month from GPs, A&E 
department and paramedics. Currently there are 3 MRI slots per day for an average of 7-9 patients 
seen per day in the clinic. CT scans can be requested if felt appropriate after discussion with radiol-
ogist.  This audit looks into the use of brain imaging in TIA clinic between Oct’2013 to Jan’2014 
specifically looking into adherence to NICE(2008) & RCP guidelines 2012. 
There is little evidence to guide the use of brain imaging after TIA. Routine imaging of all patients 
referred to a neurovascular clinic is not a clinically appropriate or cost-effective strategy with the 
high rate of TIA mimics in most clinics. 
Methodology 
A retrospective analysis of 100 MRI scans and 60 CT scans requested from  TIA clinic between 
October 2013 and January 2014 data on patient demographics, vascular risk factors, indication for 
imaging, results of imaging, final clinical diagnosis and how it changed clinical management were 
noted.  
Results  
MRI imaging patients

• 53% female, 47% male. Average age was 63 years (22 years to 89 years).

•90% had one or more vascular risk factors (Diabetes, Hypertension, Hypercholesterolemia and 
Smoking) 10% had none.

•Only 40 % of those who had an MRI adhered to the NICE /RCP guidelines.

•Of those patients who had an MRI scan 77% had changes to their management plan as a result of 
MRI imaging.

•Final clinical diagnoses on those who had MRI scans were (Stroke /TIA – 41%; Mimics -59%) 
CT imaging patients 
•Only 3.6% met the guidelines for use of CT in TIA setting. Also  an interesting finding  was that 
space occupying lesions were detected in  10% in this cohort which led to further imaging and refer-
ral to neurooncology. 
Conclusion

•With increasing recognition of symptoms of stroke the number of patients being referred to TIA 
clinic is steadily on the rise with more than half of them being stroke mimics needing MRI imaging 
for exact diagnosis.

•This audit suggests more imaging slots are required to correctly diagnose TIA from mimics espe-
cially with high pick up rate of space occupying lesions found in this cohort of patients. 
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R1416  Acute stroke: treatment concepts for physiotherapists and nurses 

A case study of the use of Assessemnt of Awareness of Ability in acute stroke 
S.S. Susteric1, J.J. Jansa2 
 
Neurologic hospital, University Medical Centre Ljubljana, Ljubljana, SLOVENIA1, Neurolog-
ical hospital, University Medical Centre Ljubljana, Ljubljana, SLOVENIA2

A case study of the use of Assessemnt of Awareness of Ability in acute stroke 
Background 
Assessment of Awareness of Ability (AAA) is a novel approach to identify well-known  clinical 
problem of limited awareness in stroke patients. The limited awareness of performing activities of 
daily living (ADL) has an impact on  functional outcome.  We applied it to   a patient with acute 
stroke to explore its  benefit for occupational therapy (OT) intervention. 
Methods 
A 55-years, male patient with recurrent stroke, left side hemiparesis and hemianopia, was included 
into 7 OT sessions.  He was assessed by Assessment of Motor and Process Skills (AMPS) and AAA 
before and after OT. AMPS provides information about the quality of ADL. AAA allows systematic 
comparisons of activity limitations observed by therapists with a patient self-experienced activity 
limitation. Based on the AAA results’, OT-sessions were focused on effective use of hands, organis-
ing time and space, safe reaching and bending while performing ADL. 
Results 
AMPS and AAA showed improvement. Before OT AMPS-motor  was  -2.25 and AMPS-process 
was -0.40 and after OT AMPS-motor was  0.36 and process skill 0.98. Changes were statistically 
important. AAA results showed improvement in the  awareness of performing ADL. 
Conclusion 
The use of AAA,  improved occupational therapist’s clinical reasoning and consequently helped to 
design ADL sessions more effectively. 
 
 

R1415  Acute stroke: treatment concepts for physiotherapists and nurses 

The Expansion of Telestroke Across the Continuum of Care - Opportunities for Nurses and 
Rehabilitation Therapists 
M.P. Lindsay1, C. Taralson2, L. Kelloway3,  T. Green4

 
Heart and Stroke Foundation of Canada, Ottawa, CANADA1, University of ALberta, Edmon-
ton, CANADA2, Ontario Stroke Network, Toronto, CANADA3, University of Calgary, Calgary, 
CANADA4

Background:  Telemedicine technology has been adopted as part of stroke management for the past 
two decades.  The primary use of Telestroke has been to enable access to acute thrombolysis to ru-
ral and remote communities with the support of a stroke expert at a larger centre.  More recently 
there has been a growing recognition that telestroke technology can be used effectively to support 
patients across the continuum of care, including use in rehabilitation therapy, speech therapy, cog-
nitive therapy, and homecare support.  The increased access to specialized stroke care through these 
modalities leads to a positive impact on patient recovery.  To support successful implementation of 
telestroke across the continuum, a comprehensive set of evidence-based guidelines and toolkit have 
been developed as part of the Canadian Best Practice Recommendations for Stroke Care.  Methods: 
A systematic literature search was conducted to identify current knowledge and evidence on the 
use of telestroke in a range of settings. An expert writing group reviewed the research and devel-
oped recommendations on system organization, technological aspects, patient care protocols and 
monitoring outcomes using telestroke modalities.  Results: A comprehensive set of evidence-based 
guidelines and telestroke toolkit was developed for all members of the interdisciplinary stroke team.  
The evidence clearly showed that nurses were key members of any telestroke team with roles in 
coordination and direct care delivery.  There are many opportunities to develop telestroke support 
programs that are nursing and physio-led, and follow a quality-improvement model.  Key outcome 
measures have been identified to demonstrate the effectiveness of such programs.  Conclusions: 
Nurses are in catalyst roles for increasing access to stroke services through the use of telemedicine 
modalities.  It is critical that nurses educate themselves on the technology and opportunities to help 
their stroke patients achieve optimal recovery outcomes regardless of the geographic challenges. 
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1. Initial discharge to home for home 

rehabilitation for 3 months
More functional improvements seen in the initial 
3 months for patients who received home reha-
bilitation

2. Post 3-month evaluation, continual 
rehabilitation either in home or out-
patients, factors considering

Factors to consider:

·	 Proximity of day hospitals or clinics from 
patient’s home

·	 Ease of transportation to and from day 
hospital

·	 Patients’ needs and goals

3. Availability of carers, especially for 
moderately severe stroke patients

Carers are important part of the rehabilitation 
process, and ensuring active involvement is cru-
cial as it promotes confidence and empowers 
them

4. Ensuring active involvement of 
family members

Engaging family members gives opportunities 
for them to be part of the rehabilitation process 
instead of passive observers

5. Multidisciplinary approach for a 
client-centred stroke management

Rehabilitation physicians, nurses, physical, oc-
cupational and speech therapists, social workers 
and counsellors who are specialised in stroke 
care all have important parts to play. Weekly 
meetings are recommended for discussion of pa-
tient’s progress

6. Task-specific activities When task specific goals are set, less number 
of home rehabilitation sessions are required for 
patients to achieve similar outcomes as hospital 
based rehabilitation

7. Setting meaningful goals Meaningful goals allow patients and family 
members to get back into premorbid familial 
roles as much as possible, and bring family clos-
er. Home rehabilitation also reduces depression 
in older patients

 

R1417  Acute stroke: treatment concepts for physiotherapists and nurses 

Functional Gains and Social Reintegration in Community Stroke Rehabilitation 
N.S. Kamsani1, F. Yazdani2

 
National University Hospital, Singapore, SINGAPORE1, Oxford Brookes University, Oxford, 
UNITED KINGDOM2

Healthcare expenditure arising from stroke accounts for 3% in developed countries (Evers et al, 
2004). Given that age is one of the most substantiated risk factor for stroke, the ageing of the world 
population implies a growing number of persons at risk. The need of support for activities of daily 
living directly impacts patients’ quality of life, with some requiring institutionalisation. One way 
to reduce the cost of care is to promote caring of stroke patients at home and empowering care-
givers (Stroke Unit Trialists, 2002). The pioneers of community-based stroke rehabilitation sought 
to bridge the gap in the transition from hospital to home, as it was felt that poor liaison between 
hospital and community services raised feelings of despair and helplessness for patients and their 
caregivers. However, most research concentrated on physical outcomes of function, and not many 
discussed the cognitive and social aspects. This review aims to compare the effectiveness of com-
munity and hospital-based stroke rehabilitation in physical, cognitive, and social function. A clin-
ical practice guideline for community-based stroke rehabilitation based on the evidence gathered 
from this review was also outlined. Twelve randomised controlled trials that compared physical, 
cognitive and social outcomes in hospital and community stroke rehabilitation were appraised and 
reviewed. Barthel Index (BI) and Rivermead Mobility Index (RMI) are examples of physical out-
comes that were used. Cognitive outcomes such as Mini-mental State Examination (MMSE) were 
used. Social reintegration was measured using the Reintegration to Normal Living Index (RNLI) 
and Frenchay Activities Index (FAI). Results showed that community-based stroke rehabilitation 
produced similar improvements in physical, cognitive and social function as compared to hospi-
tal-based. Patients who had undergone community-based rehabilitation were at lower risk of hospi-
tal readmission by half, had higher coping capacity and received a more specific and task-oriented 
approach to rehabilitation. In conclusion, early stroke rehabilitation in the home setting followed by 
continual outpatient rehabilitation after 3 months was advocated. 
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R1419  Difficult cases 

‘Locked in Syndrome’ What is possible when nothing seems available; A case study 
R. Sturt1, E. Fisher2, N/A

 
Nottingham university Hospitals NHS Trust, Nottingham, UNITED KINGDOM1, Nottingham 
university hospitals NHS Trust, Nottingham, UNITED KINGDOM2

Background :  
The prognosis for people following a brainstem stroke is poor and little is documented about phys-
iotherapy intervention for these patients.  This case report provides a timeline of recovery and the 
physiotherapy intervention received by a young, motivated, previously active man diagnosed with 
locked in syndrome.  It aims to highlight the intensity and speciality of therapy given and the out-
comes he achieved, 9 months post infarct.  
Method:  
Mr. A was diagnosed with locked in syndrome in March 2013 following a posterior inferior cer-
ebellar and brainstem infarct. Post infarct he only had lateral eye movement, no ability to control 
movement from the neck down. Data was collected regarding the Physiotherapy he received and the 
milestones in his recovery which is ongoing.  The treatment approach was goal orientated, under-
pinned by the systems theory of motor control and the Bobath concept.  It included electrical stimu-
lation, early standing and innovative ideas to allow movement.  
Results: 
Mr. A was an in-patient for 203 days.  He received an average of 3.75 physiotherapy sessions per 
week, from a minimum of 2 senior therapists, lasting 55 minutes per session on average. Goals 
achieved were – turning of head and ability to sit in tilt in space wheelchair by week 4. From week 
6 Mr. A could be placed in standing by 4 therapists. On discharge Mr. A could sit in a normal chair 
for 6 hours and use head control for use of communication aids. He continued to require a hoist to 
transfer. 8 weeks post discharge, once arms were placed, Mr. A can pull himself up into standing us-
ing a rotunda. He continues rehabilitation in an outpatient setting 3 times per week. 
Conclusions:  
Mr. A has made small but significant progress.  The case study highlights the intensity of rehabilita-
tion required, and the complexity of managing people with locked in syndrome. The timeline of re-
covery for Mr. A is ongoing.   What is possible following severe brain stem stroke remains under-re-
ported.

R1418  Cerebral reorganization and recovery for physiotherapists 

Progressive resistance and balance training in circuit classes about one year after stroke: A 
randomized controlled trial. 
B. Vahlberg1, T. Cederholm2, B. Lindmark3,  L. Zetterberg4, K. Hellström5 
 
1Department of Neuroscience, Physiotherapy,, Uppsala, SWEDEN1, Department of Public 
Health and Caring Sciences, Clinical Nutrition and Metabolism, Uppsala, SWEDEN2, Department 
of Neuroscience, Physiotherapy,, Uppsala, SWEDEN3, Department of Neuroscience, Physiothera-
py,, Uppsala, SWEDEN4, Department of Neuroscience, Physiotherapy,, Uppsala, SWEDEN5

Objective: To analyze the effect of a progressive resistance and balance exercise program (PRB) on 
functional capacity/performance and psychological factors. 
Design: A randomized controlled trial with follow up at 3, 6 and 15 months 
Setting: University Hospital, Sweden 
Participants: Sixty-seven community-living individuals (75% males, age-range 65-85 y), able to 
walk at least 10 m, were included ~1 year after a stroke event. Other inclusion criteria were physical 
inactivity, low fall-related self-efficacy, balance problems and/or repeated falls the latest year.   
Interventions: Individuals were by computer generation allocated to PRB training (n=34) twice a 
week over 3 months or a control group (CG) (n=33). 
Main Outcome Measures: Primary outcomes: mobility and balance. Secondary outcomes: walking 
capacity (meters walked in six minutes: 6MWT), 10 m comfortable walking speed (m/s), fall-relat-
ed self-efficacy, health-related quality of life, depression and level of physical activity.  
Results: Intention-to-treat analysis revealed no significant differences for balance and mobility by 
training between groups. At 3 months the intervention group (IG) had significantly improved walk-
ing capacity (21 vs. -2 m, Effect Size; 0.67 (SE 0.067) P=0.017) and comfortable walking speed 
(0.05 vs. -0.03 m/s, ES; 0.69 (SE 0.068) P=0.01), compared to the control group (CG). At 6 months 
the IG still had a better effect on 10 m walking speed (0.04 vs. -0.06 m/s, ES; 0.69 (SE 0.067) 
P=0.029). There were no other significant improvements observed at 6 or at 15 months.  
Conclusion: Three months of progressive resistance and balance exercises performed about one year 
after stroke improved walking capacity and walking speed, but the effects did not prevail.
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R1421  Emergency management, stroke units and complications for nurses 

Stroke Nurse Practitioners:  The answer to reducing door to needle time and adding value in 
an Emergency Department led Stroke Thrombolysis Service? 
B. Madigan1 
 
Royal United Hospital, Bath, Bath, UNITED KINGDOM1

Introduction: The Royal United Hospital (RUH) in Bath, UK is a 600 bed district general hospital 
with a designated 26 bedded Acute Stroke Unit. Thrombolysis for Acute Ischaemic Stroke (AIS) 
was successfully introduced in June 2008 and is purely led by the Emergency Department (ED) 
Physicians 24/7. Currently the thrombolysis rate sits at 11 %, in-line with the national average. 
However, door to needle time is substantially longer than national average with a median Door to 
needle (DTN) time of 71 minutes versus 59 minutes national median. A recent internal audit found 
that patients who were treated by an ED Consultant tended to have the shortest DTN time (< 45 
min), whilst patients seen by ED trainees (Emergency Physicians in training), tended to experience 
the longest DTN time. 
Method:  From January to March 2014, the role of a Stroke Nurse Practitioner (SNP) is being pilot-
ed at the RUH in order to ensure national stroke targets are being met: reduction of DTN time (aim 
< 45 min), time to CT < 60  min (for all Stroke patients), and time to first swallow assessment to 
< 4 hrs. The role of SNPs or Stroke Coordinators/Stroke Nurses who work across ASU and ED at 
varying levels of expertise can be found in many District General hospitals in the UK, responding 
to pre-alerts and coordinating the stroke patient’s journey from initial arrival in ED to ASU. At the 
RUH, no such role existed previously. Following a survey of other regional hospitals’ SNP role and 
practices, performance data taken from SSNAP is compared to local data.  
Results: While the project and subsequent data collection is on-going presently and will be analysed 
in due course, initial anecdotal evidence from other hospitals’ appears strongly in favor of a SNP. 
The ED physicians have welcomed the input from the SNP and the subsequent direct link to the 
Stroke Consultants. The 3 patients that were thrombolysed so far during the SNP’s presence both 
had a DTN time of < 40 minutes. 

R1420  Difficult cases 

Amniotic fluid embolism and stroke – challenges of pregnancy associated stroke 
R. Sivakumar1, A. Markham2

 
Colchester General Hospital, Colchester, UNITED KINGDOM1, Colchester General Hospital, 
Colchester, UNITED KINGDOM2

We present an exceptional case of amniotic fluid embolism(AFE) which resulted in bilateral parietal 
infarcts possibly secondary to patent foramen ovale(PFO). This case posed huge psychological, so-
cial, logistical and clinical challenges to rehabilitation but the outcome was excellent. 
AFE is a rare catastrophic complication of pregnancy with maternal and perinatal mortality of up to 
60%, and 25% respectively. Maternal neurological sequelae are very common due to hypoxia asso-
ciated with cardiorespiratory compromise. However, ischaemic stroke is rare. 
A 33 year old primigravida with twin pregnancies went into labour and 1st baby was delivered with 
forceps. While awaiting delivery of second baby, she suffered a cardiorespiratory arrest and return 
of spontaneous circulation(ROSC) was achieved after 16 minutes.  She suffered another cardiac 
arrest, and ROSC was achieved after 8 minutes. She had severe acidosis, low platelets, very low 
fibrinogen and massively raised PT and APTT suggesting amniotic fluid embolism. Brain imaging 
revealed bilateral parietotemporal infarcts.(Fig 1) She had evidence of PFO and possibility of para-
doxical embolism could not be ruled out. She remained delirious for many days with severe recep-
tive and expressive aphasia. 
Her rehabilitation posed many challenges. When she started to recognise the twins, she was eager 
to remain attached and keen to fulfil the role of first time parent. Aphasia with difficulty in auditory 
discrimination of speech and non-speech sounds and associated depression posed a huge challenge. 
Her husband had to give up work. 
Her writing was a relative strength. Different strategies including one to one direct speech and lan-
guage therapist input and computer software were deployed to improve communication and her 
aphasia improved. Remarkably, she made a complete recovery. 
Prior to the stroke, her job was to train others. After prolonged intensive rehabilitation, she success-
fully achieved her goal – to make a public speech. 
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R1423  Physiotherapy and early rehabilitation including intensive care and artificial respira-
tion 

Using Suffolk ADL Index (SADL-In) as an Alternative Activities of Daily Living (ADL) Out-
come Measure for Stroke and Elderly Rehabilitation : Establishing Criterion Validity 
A.R. Magpantay1

 
West Suffolk Hospital NHS Foundation Trust, IP33, UNITED KINGDOM1

Background 
Suffolk ADL Index or SADL-In was designed in 2012 as an outcome measure for a person’s perfor-
mance with Activities of Daily Living (ADL).  It measures 9 areas of activities of daily living using 
a 5 point scale of performance based on the amount of physical independence and the level of assis-
tance required by an individual. It is aimed that SADL-In should facilitate better communication of 
patients’ ADL performance during in-patient rehabilitation and when the person is to be discharged 
back to the community.  
There is a need to establish the criterion validity of SADL In before it can be formally used in clini-
cal and rehabilitation areas.   
To establish its validity,  a pilot trial was conducted to establish its correlation with Barthel ADL in-
dex, an established and  well used ADL outcome measure commonly used in Stroke rehabilitation. 
Methods 
SADL-In was used parallel to the use Barthel ADL Index.  70 patients under the care of the Stroke 
Team of  West Suffolk Hospital NHS Foundation Trust were selected as case subjects. Pearson r 
coefficient score was identified to establish the correlation between the SADL-In and Barthel ADL 
Index. 
Results 
Pearson r coefficient score between Barthel ADL Index and Suffolk ADL Index is .96 
Conclusion 
There is a very high positive correlation between Barthel ADL Index and SADL-In on the 70 cas-
es.  Suffolk ADL Index (SADL-In) may be considered as an alternative ADL outcome measure for 
Stroke rehabilitation however, as the pilot was done to 70 cases, further trials are encouraged to es-
tablish a robust data. 

 

 

R1422  Physiotherapy and early rehabilitation including intensive care and artificial respira-
tion 

A pilot six day therapy service in an acute and hyper-acute stroke Unit – What lessons can we 
learn? 
K. Caldwell1, R. Sturt2, R. Parker-Simpson3

 
Nottingham University Hospital, Nottingham, UNITED KINGDOM1, Nottingham University 
Hospital, Nottingham, 2, Nottingham University Hospital, Nottingham, UNITED KINGDOM3

Background: The majority of acute stroke services in the UK currently provide 5 day therapy.  Roy-
al College of Physician guidelines recommend 7 day therapy in spite of limited supporting research.  
A 6 day therapy service in an acute stroke unit was piloted and the impact of Physiotherapy (PT) on 
service provision, patient experience and staffing evaluated.  
Methods: A Saturday service was introduced for 6 weeks covering 72 beds (16 hyper acute). It was 
staffed from within the PT team (n=12 qualified, n=5 non-qualified) with 3 PT’s and 2 therapy sup-
port workers each Saturday.  Patients were identified for additional PT using specific criteria.  Data 
recorded the number of patients seen, intensity of treatment, impact on functional status, number of 
weekend discharges and staff feedback. 
Results: A total of 137 patients were treated over six Saturdays, a mean of 23 per day.  100% of ad-
missions were assessed within 24 hours and 1.5 discharges occurred on a Saturday as a direct result 
of therapy input.  23% of stroke patients on the recovery wards and 41% of patients on the hyper 
acute ward received PT at the weekend, with 36 patients progressing in functional status. Mean 
treatment time was 42 minutes - 60% of sessions were more than 45 minutes.  Those patients who 
received additional therapy had 4 sessions per week compared with 3 received by remaining pa-
tients.  Normal therapy contacts in the week were not affected.  Staff reported increased efficiency 
at the weekend with less non-clinical tasks and increased availability of patients.   Time off in lieu 
was taken in the week and staff were able to effectively plan for this.   
Conclusion: A Saturday service was found to reduce waiting time for PT input, progress function 
and increase weekend discharges. The results raise questions regarding the numbers of therapists 
required to provide a comprehensive weekend service. There is significant potential to maximise re-
covery and function with a 6 day service. 
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R1425  Stroke care problems 

Stroke Distinction: Ensuring Best Practices in Stroke Care through Accreditation Canada’s 
International Stroke Distinction Program 
T.L. Green1, J. Taylor2, A. Bonacci3,  M. Turlejski4, B. Giometta5,  L. Nardetto6, P. Boldrini7,  K. 
Tarasova8, P. Lindsay9

 
University of Calgary, Calgary, CANADA1, Accreditation Canada International, Ottawa, CAN-
ADA2, Accreditation Canada, Ottawa, CANADA3, Accreditation Canada International, Ottawa, 
CANADA4, Azienda ULSS 9 Treviso, Treviso, ITALY5, Azienda ULSS 9 Treviso, Treviso, ITALY6, 
Azienda ULSS 9 Treviso, Treviso, ITALY7, Accreditation Canada International, Ottawa, CANA-
DA8, Heart and Stroke Foundation of Canada, Toronto, CANADA9

Background: 
Accreditation Canada International (ACI) offers the Stroke Distinction program to recognize health 
organizations demonstrating clinical excellence and outstanding commitment to leadership in stroke 
care and prevention.  
Utilizing rigorous and specialized standards from Accreditation Canada, which are based on the Ca-
nadian Stroke Strategy’s Best Practice Recommendations for Stroke Care, ACl’s program became 
available in 2011. The program includes ongoing submissions of data on a core set of stroke quality 
performance indicators developed in consultation with recognized content experts to ensure they re-
flect the latest and best global clinical practices.  
Methods: 
The program requires: achievement of evidence-based standards and performance thresholds; im-
plementation of current stroke protocols; completion of an innovative project; and evidence of client 
and family education.  
Results: 
Two international clients have achieved distinction, including Treviso ULSS 9 in Italy. This presen-
tation profiles Treviso’s accreditation results including compliance rates (83-100%) and the impact 
of its innovation project. Specifically, the increase in patients treated; the introduction of an integrat-
ed unit of care to reduce referral delays and improved patient transfer procedures are outlined.        
Conclusions: 
Pursuit of Stroke Distinction is a catalyst for driving change, improving stroke care delivery pro-
cesses and outcomes, and represents an opportunity for global healthcare organizations to achieve 
excellence.    

R1424  Stroke care problems 

A review to consider the efficiency of enteral feeding in stroke patients within an acute ward 
environment 
S. EVANS1

 
RICHARD STEVENS WARD, WILLIAM HARVEY HOSPITAL, ASHFORD KENT, UNIT-
ED KINGDOM1

Background: Cortrak was introduced to East Kent Hospitals Trust (EKHT) as an aid to placing na-
sogastric (NG) tubes, with an aim to reduce the need for xray to confirm correct position of the tube. 
A small core group of senior nurses were trained to use the aid, within the stroke service. The Na-
tional Institute for Clinical Excellence (NICE) Stroke Guidelines recommend a feeding tube should 
be placed within 24 hours, and an ongoing management plan should be evident to provide adequate 
nutrition. Method: To collect evidence from practice over an eight week period, in order to measure 
timely enteral feeding against NICE guidelines; and to ascertain reasons for delays to identify re-
current issues. Results: To consider the efficiency of enteral feeding post stroke within a ward based 
area, against national standards. To ascertain delays in feeding, in order to manage, and improve pa-
tient care. Conclusion: To ensure stroke patients nutritional needs are met in a timely manner, pro-
moting best practice.
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R1427  Stroke care problems 

Thrombolytic treatment and stroke units: A must for patients\consumers and National Health 
Systems according to the Resource & Potentials Theory 
T. Papadopoulos1, J. Rudolf2, V. Papadopoulos3,  I. Tsiptsios4

Papageorgiou General Hospital, Thessaloniki, GREECE1, Papageorgiou General Hospital, Thes-
saloniki, GREECE2, Papageorgiou General Hospital, Thessaloniki, GREECE3, Papageorgiou Gener-
al Hospital, Thessaloniki, GREECE4

Background/Scope 
To emphasize the necessity of the creation of stroke units in every Department of Neurology in 
Greece as well as the creation of a National Stroke Report Unit in a specialized hospital. 
Methods 
A questionnaire was presented to both members of the nursing and medical staff of the departments 
of Neurology in the four tertiary hospitals (“Papageorgiou“, “Ahepa”, “Ippokratio”, “Papaniko-
laou”) of Thessaloniki, Greece. The questionnaire was based on Resource & Potentials Theory 
with focus on the following domains: Physical resources, Human resources, Financial resources, 
Non-material resources, Potential & Innovation, Ethics & Relations. 
Results 
Among the Departments of Neurology in the four hospitals involved in the study, only Papageor-
giou Hospital runs a fully equipped Stroke Unit. Only within this stroke unit, i.v. thrombolysis for 
acute ischemic stroke has been offered to stroke patients since 2003. Organized stroke care at Papa-
georgiou General Hospital is based on the implementation of distinct protocols for diagnostic work-
up and treatment of acute stroke patients, as well as a special training of the medical and nursing 
staff. Thus, Papageorgiou Hospital ensures the effective function of Health Service Provision, such 
as (1) the complete and organized internal function, (2) potential of quantitative response, and (3) 
quick and effective function. This ensures the necessary standards of consumers’ and patients’ level 
of satisfaction at the hospital and enhances the effectiveness and performance of the Department of 
Neurology at Papageorgiou Hospital.  
Conclusion 
Implementation of modern strategies in stroke treatment, e.g. intravenous thrombolysis leads to a 
reduction of physical impairment of stroke patients, thus minimizing treatment costs. Following 
the example of Papageorgiou Hospital, the organization of stroke units and the implementation of 
thrombolysis at the three other tertiary hospitals in Thessaloniki would also improve their overall 
function.

R1426  Stroke care problems 

Adherence to secondary prevention medication early after acute stroke 
S. A. Al AlShaikh1, J. Dawson2, M. Walters3,  R. Fulton4, P. Bath5,  A. Shuaib6 
 
University of Glasgow, Glasgow, UNITED KINGDOM1, University of Glasgow, Glasgow, 
UNITED KINGDOM2, University of Glasgow, Glasgow, UNITED KINGDOM3, University of 
Glasgow, Glasgow, UNITED KINGDOM4, The University of Nottingham, Nottingham, UNITED 
KINGDOM5, University of Alberta, Edmonton, CANADA6

Background 
Secondary preventative measures are prescribed to reduce the risk of recurrent stroke following 
ischaemic stroke. We explored adherence rates in the first 90 days after ischaemic stroke in a large 
sample of patients enrolled in prospective clinical trials. 
Methods 
We used data from the Virtual International Stroke Trials Archive (VISTA). We categorised drugs 
used for secondary prevention by major drug class (antiplatelets, anticoagulants, antihypertensive 
drugs, lipid-modifying agents, or hypoglycaemic drugs. For each drug class we classified patients to 
3 groups; 1) did not receive the drug class, 2) received drug class and adhered (defined as still tak-
ing drug class at a day 90), or 3) received drug class but did not adhere to (stopped treatment before 
and did not restart prior to day 90). Adherence rates are described as a count and % for each major 
drug class. 
Results 
A total of 10304 patients were included in this study. The mean age of participants was 69.4 (SD, 
12.4) years and 54.5% were male. Anticoagulants were prescribed in 2191 (21.3%) individuals, an-
tiplatelets in 6604 (64.1%), hypoglycaemic drugs in 1878 (18.2%), lipid-modifying agents in 1848 
(17.9%) and antihypertensive drugs in 5766 (56.0%). Where medications were used, they were 
mostly commenced within 7 days after stroke (64.6% of anticoagulants, 92.5% antiplatelets, 96.8% 
anti-diabetics, 93.7% lipid-modifying drugs, and 96.7% antihypertensive medications). The per-
centage adherence to anticoagulants was 87.6%, antiplatelets 80.0%, hypoglycaemic drugs 63.8%, 
lipid-modifying agents 85.6% and antihypertensive medications 75.0%. Where there was non-ad-
herence, drugs were mostly stopped within the first 7 days (33.9% for anticoagulants, 48.9% anti-
platelets, 66.6% hypoglycaemic drugs, 58.1% lipid-modifying drugs and 72.5% antihypertensive 
medications). 
Conclusion  
Adherence to secondary preventative treatments for stroke in the first 90 days ranged between 
63.8% and 87.6% in the setting of rigorously conducted clinical trials. Predictive factors for non-ad-
herence and the effect of non-adherence on clinical outcomes needs further study.



433E-Poster Session Red

E-Poster Session Red  Nice, France  2014
R1431  Stroke care problems 

A study to evaluate the impact of patient education and organised follow up arrangement on 
compliance of novel oral anticoagulant (NOAC) therapy. 
L. WARD1, I BALOGUN2, D HARGROVES3

 
RICHARD STEVENS WARD STROKE UNIT, EAST KENT HOSPITALS TRUST, ASH-
FORD, UNITED KINGDOM1, EAST KENT HOSPITALS TRUST, ASHFORD, UNITED KING-
DOM2, EAST KENT HOSPITALS TRUST, ASHFORD, UNITED KINGDOM3

Background: Within East Kent Hospitals Trust (EKHT) patients receiving longterm warfarin for 
AF, have specific counselling, clinical monitoring and ongoing education through attending antico-
agulation clinics. However the absence of coagulation monitoring requirements in NOAC therapy 
means there is no comparable service, resulting in reduced opportunity for NOAC patient education 
and support. Methods: EKHT data last year suggests >240 patients have been commenced on NO-
ACs, with an increasing trend. This project aims to ensure that patients who suffer cardioembolic 
stroke are appropriately managed with NOAC; promoting safe patient focused therapy. This will be 
achieved through simulating a pathway for EKHT NOAC patients, attempting to increase patient 
empowerment; thus improving experience, safety and compliance. The interventions within the pro-
posed pathway will incorporate a patient written information pack; a standardised letter to the pa-
tients GP (outlining details of their NOAC therapy), and a standardised telephone call to the patient 
2 weeks post discharge (including a reminder to see their GP). The effect of which will be measured 
3 months post hospital discharge, and compared to results from a pre-intervention group. The sam-
ple size required is calculated on the estimation of compliance at 60%. It is speculated that this may 
be improved to 85% as a result of the intervention. It is estimated that 73 patients per group will 
give 5% significance level and 90% power. Results: The outcome will demonstrate the effect of pa-
tient education and follow up on compliance with NOAC as secondary prevention for post stroke / 
TIA patients; and consider its impact on patient satisfaction. Conclusion: It is suggested that poten-
tially education and support intervention within the NOAC pathway may improve both compliance 
of NOAC medication, and patient satisfaction. To ensure best practice, this study is designed to test 
this theory prior to embedding into routine practice. 
 
 

R1428  Stroke care problems 

Post-Stroke Fatigue: An Under-diagnosed Effect of Stroke with a Large Impact on Recovery 
M.P. Lindsay1, N. Foley2, T. Green3,  G. Eskes4

 
Heart and Stroke Foundation, Canada, Ottawa, CANADA1, University of Western Ontario, 
London, CANADA2, University of Calgary, Calgary, CANADA3, Dalhousie University, Halifax, 
CANADA4

Background: Post-stroke fatigue (PSF) occurs in 38%-74% of stroke patients and can last from 
weeks to months. It has been associated with mood disorders and can negatively impact recovery.  
During follow-up, patients and families report PSF as one of the most distressing effects that “no 
one warned them about”.  In the 2013 update of the Canadian Best Practice Recommendations for 
Stroke Care, PSF assessment and management was added, with a focus on the role of nurses and 
allied health in diagnosing and helping survivors manage PSF. Methods: A systematic literature 
search was conducted to identify current studies examining incidence and treatments for PSF.  The 
expert writing group reviewed the research and developed recommendations on screening, assess-
ment and management of PSF.  Results: Four randomized controlled trials were identified, evalu-
ating pharmacological treatments (n=2), self-management programs (n=1) and continuous positive 
airway pressure therapy (n=1). Studies showed no significant improvement in PSF, measured using 
standardized fatigue scales, in participants in the intervention group compared with those in a con-
trol group. In the absence of evidence specific to stroke, the writing group developed consensus-lev-
el recommendations based on the treatments used in other conditions where fatigue is prevalent 
(cancer, multiple sclerosis, chronic fatigue syndrome and fibromyalgia). These recommendations fo-
cus on patient education, compensatory behavioral strategies for energy conservation, exercise pro-
grams, sleep hygiene, the avoidance of sedating medications and excessive alcohol, and maintaining 
proper nutrition. Conclusions: In spite of the lack of evidence available for management of PSF, pa-
tients and families experience considerable distress over these symptoms.  Nurses and allied health 
professionals should play a key role in setting appropriate expectations and providing strategies for 
patients to cope with PSF to optimize recovery from stroke. 
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Sense of well-being 10 years after stroke 
Brunborg B, Ytrehus S. (2013) Sense of well-being 10 years after stroke. Journal of Clinical 
Nursing, doi: 10.1111/jocn.12324. 
B. Brunborg1, S. Ytrehus2

 
Diakonhjemmet University College, Institute of Nursing and Health, Oslo, NORWAY1, Dia-
konhjemmet University College, Oslo, NORWAY2

Aim. To describe factors that promotes subjective well-being in a long-time perspective of 10 years 
after stroke. 
Background. The research literature describes conditions that are difficult to deal with after a stroke, 
while there is relatively little knowledge of factors that contributes to well-being in a longer time 
perspective than two years after the incident. This study will shed focus on such conditions in a 10 
year perspective. 
Design. Qualitative study. 
Methods. Qualitative in-depth interviews were carried out with 9 stroke survivals. The interview 
addressed their description of factors accounting for adaption and subjective well-being after the 
stroke. Kvale and Brinkmann`s guidelines for qualitative research informed the analysis. 
Results. Six major themes emerged from these analyses; 1) personal characteristics as the cause to 
positive adaption to the new situation, 2) new meaningful activities, 3) new health-habits, 4) social 
networks and family, 5) economical resources and 6) public help.  
Only a few of the survivals had received any home-based nursing care or health assistance, but still 
they were mainly satisfied with their rehabilitation outcome. Self-care, health literacy, stamina, a 
positive way of thinking and attention from family and friends seemed to be of immensely impor-
tance for adaption and well-being. 
Conclusion. Personal characteristics and synergy with significant others seems to be the most im-
portant factors for having a good and long life after stroke. 
Relevance to clinical practice. The results of this study will contribute to rehabilitation planning and 
to understand, assist and support stroke survivors in restoring a good life despite disabilities after 
stroke.

Keywords: Rehabilitation, living with stroke, subjective well-being, health literacy, significant oth-
er. 
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B1601 Management and economics  

Quality of acute stroke care in Germany: the German Stroke Registers Study Group 
(ADSR) 
S. Wiedmann1, S. Hillmann2, I. Bruder3,  G. Walter4, G. Seidel5,  B. Misselwitz6, A. Janssen7,  
K. Berger8, C. Burmeister9, C. Matthis10, P. Kolominsky-Rabas11, P. Hermanek12, P.U. Heusch-
mann13

 
Institute of Clinical Epidemiology and Biometry, University of Wuerzburg, Wuerzburg, 
GERMANY1,Institute of Clinical Epidemiology and Biometry, University of Wuerzburg, Wu-
erzburg, GERMANY2, Geschaeftsstelle Qualitaetssicherung im Krankenhaus (GeQiK®) bei 
der Baden-Wuerttembergischen Krankenhausgesellschaft e.V., Stuttgart, GERMANY3, Vivan-
tes Klinikum Spandau, Berlin, GERMANY4, Asklepios Klinik Nord - Heidberg,, Hamburg, 
GERMANY5, Geschaeftsstelle Qualitaetssicherung Hessen bei der Hessischen Krankenhausge-
sellschaft e.V.,, Eschborn, GERMANY6, Qualitaetssicherung in der Schlaganfallbehandlung in 
Nordrhein Aerztekammer Nordrhein, Duesseldorf, GERMANY7, Qualitaetssicherung Schlag-
anfall Nordwestdeutschland Institut für Epidemiologie und Sozialmedizin der Universitaet Mu-
enster, Muenster, GERMANY8, Geschaeftsstelle Qualitaetssicherung Rheinland-Pfalz (SQMed 
GmbH), Mainz, GERMANY9, 
Universitätsklinikum Schleswig-Holstein, Luebeck, GERMANY10, Interdisziplinäres Zentrum 
für Public Health, Universitaetsklinikum Erlangen, Erlangen, GERMANY11, Bayerische Ar-
beitsgemeinschaft für Qualitatssicherung in der stationaren Versorgung (BAQ) angegliedert an 
die Bayerische Krankenhausgesellschaft e., 12, Institute of Clinical Epidemiology and Biometry, 
University of Wuerzburg, Wuerzburg, GERMANY13

Background: Quality of acute hospital stroke care in Germany is continuously monitored by 
regional stroke registers covering the different regions of Germany and cooperating within the 
German Stroke Registers Study Group (ADSR). The present study described the situation of 
acute stroke care in Germany in 2009 by reporting adherence to evidence-based quality indi-ca-
tors.  
Methods: Quality of acute stroke care of patients with stroke or TIA of participating hospitals 
was determined by 19 quality indicators comprising different processes and outcomes of acute 
stroke care. These indicators were defined through a standardized evidence-based approach by 
a multidisciplinary consensus group and were documented in a standardized way in the 9 re-
gional stroke registers cooperating within the ADSR. Corresponding target values for quali-ty 
indicators were defined where appropriate. Sensitivity analyses were performed for regions 
with mandatory documentation.  
Results: Data from 218,314 patients from 599 hospitals were documented in 2009 in the 9 
regional registers. 10.2% (range between registers 7.6% to 12.4%) of patients with ischemic 
stroke received intravenous thrombolysis. In 70.7% (range between registers 56.9% to 86.6%) 
of patients performance of dysphagia screening was documented. The defined target values 
were not reached in 2009 for anticoagulation therapy in ischemic stroke patients with atrial 
fibrillation, performance of a standardized screening for dysphagia and informing the patient 
and his social environment. No differences in quality of care were found in audits with vol-
un-tary or mandatory documentation.  
Conclusion: While in many areas, treatment of stroke patients was appropriate in 2009, im-
provements are still needed in specific areas. The variation in adherence to quality indicators 
between the different regional registers illustrate that there is still need for improving acute 
stroke care in given areas.

B1602 Management and economics  

Management and economics of acute TIA patients: cost-effectiveness analysis of inpatient 
vs. outpatient treatment 
J. Metrikat1, F. Weber2, P. Da-Cruz3

 
Military Hospital Ulm and University of Applied Sciences Neu-Ulm, Ulm, GER-
MANY1,Military Hospital Ulm, Ulm, GERMANY2, University of Applied Sciences Neu-Ulm, 
Neu-Ulm, GERMANY3

Background: Patients presenting with a transient ischemic attack (TIA) may be managed by 
hospitalization or by outpatient clinics. Within the German health system, little is known about 
the short- and long-term cost-effectiveness of TIA patients being hospitalized vs. referred to ur-
gent-access speciality clinic. Therefore, a cost-effectiveness analysis was performed to compare 
inpatient vs. outpatient management of TIA patients.
Methods: A decision tree for acute TIA patients was used to compare the decision to hospital-
ize or to refer to an outpatient speciality clinic.  We conducted a cost-effectiveness analysis and 
calculated incremental cost-effectiveness ratios (ICER). One-way sensitivity analyses were per-
formed to assess all model assumptions. Within our model estimated probabilities, utilities, and 
direct costs were derived from the literature and adjusted to current German standards. A higher 
utilization rate of tissue plasminogen activator (tPA) among hospitalized patients was assumed.   
Results: Hospitalization of acute TIA patients yielded additional 0.00026 quality-adjusted life-
years (QUALYs) after 1 year with an additional cost of EUR2500 per patient compared to out-
patient management (ICER = EUR9.5Mio/QUALY). Over 30yrs, the ICER was EUR1.5Mio/
QUALY (additional 0.0016 QUALYs per inpatient). 
Results were not sensitive to varying tPA utilization rate as in- or outpatient, QUALYs saved 
per thrombolysis, and direct costs as in- or outpatient within the estimated test ranges. For 48h 
stroke risk (range 0.001-0.3), these results were not sensitive only in short-time modelling. In 
high-risk TIA patients (estimated 48h stroke risk of  >0.1) ICER was <EUR100,000/QUALY 
over 30yrs.    
Conclusion: Our economic decision analysis adapted for acute TIA patients within the German 
health system suggests urgent outpatient management (TIA clinics). Only in high-risk patients 
(48h stroke risk >10%) hospitalization appears to be cost-effective in long-time modelling. 
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Feasibility and diagnostic test accuracy of very early mood and cognitive screening for de-
layed diagnosis of mood disorders and persisting cognitive impairment. 
R.A. Lees1, T.J. Quinn2, N.M. Broomfield3

 
Institute of Cardiovascular & Medical Sciences, School of Medicine, University of 
Glasgow, Glasgow, UNITED KINGDOM1,Institute of Cardiovascular & Medical Sciences, 
School of Medicine, University of Glasgow, Glasgow, UNITED KINGDOM2, Department of 
Clinical Psychology Western Infirmary General Glasgow UK and  Institute of Mental Health 
and Well Being, School of Medicine, University, Glasgow, UNITED KINGDOM3 

Background:Guidelines recommend all stroke survivors are mood screened. However, there 
is no consensus on timing/method. We investigated the feasibility and accuracy of very early 
screening and the diagnostic accuracy for mood disorders at 1 month. 
Methods:Mood tools were Hospital Anxiety and Depression Scale (HADS) and Depression 
Intensity Scale Circles (DISCS); we also assessed cognition with the Montreal Cognitive As-
sessment (MoCA). Sequential stroke admissions were approached. At one month we assessed 
for clinical mood disorder using Mini International Neuropsychiatric Interview (MINI) and re-
tested screening tools. We described accuracy of acute screening for clinical diagnosis of mood 
disorder at one month and test score changes. We assessed feasibility by describing proportions 
that agreed to, able and completed screening. 
Results:Over 4 months, 102/146 admissions were suitable for screening following initial med-
ical assessment, 69(68%) consented; 33(48%) required researcher assistance to complete. Me-
dian time to assessment was 2 days (IQR:1-4). Early HADS suggested n=9(13%) depressed; 
DISCS n=25(37%). Median acute MoCA was 21/30.  At one month n=61(88%) provided data. 
Repeat HADS showed improvement: anxiety mean difference:2.5(95%CI: 1.2-3.7); depression 
mean difference:1.6(95%CI:0.3-2.9). MINI defined n=12(20%) depression and n=6(10%) with 
anxiety disorder. Comparing baseline with one month clinical diagnosis, HADS sensitivity 0.25 
(95%CI: 0.09-0.53) and specificity 0.94(95%CI: 0.84-0.98); DISCS 0.92(95%CI: 0.65-0.99) 
and 0.78(95%CI: 0.64-0.87). 
Conclusions:Even in “medically stable”, acute stroke mood screening may not be feasible/ac-
curate. Half of participants required researcher assistance to complete tests. Poor HADS predic-
tive accuracy for one month mood disorder may be partly due to the high prevalence of cogni-
tive impairment. Screening in the first few days post-stroke does not appear useful for detecting 
clinically important or sustained mood problems. 

 

146 CONSECUTIVE STROKE ADMISSIONS TO ASU WIG

N=102 Patients Approached 

N=44 unsuitable patients 

N=39 too unwell
N=5 inclusion criteria violated

N=69 Recruited 

N=33 Refusals 

Baseline testing completed 
N=69 HADS 
N=68 DISCS 
N=66 MoCA

N=63 Appropriate to follow-up
N=61 participated in follow-up

N=1 disability prevented assessment 
N=5 violation of criteria post baseline assessment
N=1 Deceased

N=8 unable to fully complete all parts 
of baseline assessment

N=2 motor disability 
N=4 visual
N=1 speech 
N=1 concentration/withdrawal 

N=58 Full MINI assessment 
N=4 MINI depression section only
N=57 HADS completion
N=56 MoCA completion 

N=4 withdrew (3 HADS, 4 MoCA)
N=1 violated criteria

 Figure 1: Flow chart of patient recruitment and assessment 

*ASU: Acute Stroke Unit; HADS: Hospital Anxiety and Depression Scale; DISCS: Depression 
intensity Scale Circles; MoCA: Montreal Cognitive Assessment

 

Sensiti-
vity

(95% CI)

Specifi-
city

(95% CI)

PPV
(95% CI)

NPV
(95% CI)

HADS-A 
Baseline

0.17
(0.03-
0.56)

0.85
(0.73-
0.92)

0.11
(0.02-
0.44)

0.90
(0.78-
0.96)

HADS-D
Baseline

0.25
(0.09-
0.53)

0.94
(0.84-
0.98)

0.50
(0.19-
0.81)

0.84
(0.72-
0.91)

DISCS 
Baseline

0.92
(0.65-
0.99)

0.78
(0.64-
0.87)

0.50
(0.31-
0.69)

0.97
(0.87-
1.00)

HADS-A 
Fol-
low-up

0.33
(0.10-
0.70)

0.92
(0.82-
0.97)

0.33
(0.10-
0.70)

0.92
(0.82-
0.97)

HADS-D
Fol-
low-up

0.33
(0.12-
0.65)

0.96
(0.86-
0.99)

0.60
(0.23-
0.88)

0.89
(0.77-
0.95)

Table 1: Accuracy of screening tests for one month mood disorder

*MINI: Mini International Neuropsychological Interview; 95% CI: 95% Confidence Interval; 
HADS-A: Hospital Anxiety and Depression Scale Anxiety subscale; HADS-D: Hospital Anxiety 
and Depression Scale Depression subscale; DISCS: Depression intensity Scale Circles; PPV: 
Positive Predictive Value; NPV: Negative Predictive Value. The grey shaded rows represent ac-
curacy of HADS performed at one month follow up.
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The Third Stroke Audit of Estonia: acute stroke management has somewhat improved 
J. Kõrv1, M. Heinsoo2, A. Kreis3,  S. Kullamaa4, A. Liigant5,  A. Õunapuu6

 
Department of Neurology and Neurosurgery, University of Tartu, Tartu, ESTONIA1,Cen-
tre of Neurology, North Estonia Medical Centre, Tallinn, ESTONIA2, Centre of Neurology, 
North Estonia Medical Centre, Tallinn, ESTONIA3, Centre of Neurology, North Estonia Med-
ical Centre, Tallinn, ESTONIA4, Department of Neurology, Tartu University Hospital, Tartu, 
ESTONIA5, Department of Neurology, Tartu University Hospital, Tartu, ESTONIA6

Background. A third stroke audit was initiated by the Health Insurance Fund in 2013 to follow 
up the second stroke audit from 2010 (400 cases from 2008) aiming to analyze stroke manage-
ment in Estonia. Methods. A total of 477 stroke cases of stroke for 2012 were randomly cho-
sen from 4 stroke units (organized in 2 regional and 2 central hospitals) and 14 other hospitals. 
The medical documents were retrospectively reviewed by 5 experts using a unified protocol. 
Indications and contraindications for a procedure/treatment were considered. The data of the 
two last audits were compared. Results. Twenty-nine (6%) cases were excluded as the diag-
nosis was other than stroke. Stroke onset time was not recorded in 38% of medical documents 
for the first and in 6% for the second period. The proportion of of intravenous thrombolysis 
increased from 23% to 64% between the periods. Secondary prevention with oral anticoagu-
lants increased from 26% to 64% and with statins from 15% to 59%, respectively for the first 
and second period. Antiplatelet therapy was started in 89% cases for both periods. The usage of 
medications with unproved efficacy decreased from 17% to 10% between the audited periods. 
However, blood pressure monitoring with the interval of ≤3 h during the first 24h was provided 
for 78% vs 75% patients in stroke units and for 15% vs 19% in other hospitals, and physiother-
apy within the first 48 hours was started in 73% vs 95% of patients in stroke units and 39% vs 
69% in other hospitals, respectively for the first and second period. Conclusion. Acute stroke 
management has somewhat improved since 2008 in Estonia. However, there is a big gap be-
tween stroke management in stroke centres and other hospitals. Although some indicators may 
be in part related to financial issues, patients’ monitoring and basic treatment measures should 
be followed according to stroke guidelines. There is a need for national strategy and network to 
provide acute stroke management mainly in stroke units. 
 
 

B1605 Management and economics  

Defining unmet need and social support after stroke: Berlin Stroke Service Point study 
A. Meisel1, M. Sieveking2, P. Knispel3,  S. Zoellner4, A. Schneider5,  P.U. Heuschmann6, I. 
Wellwood7 
on behalf of the Berlin Stroke Alliance (BSA)
 
Centre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GER-
MANY1,Centre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY2, 
Centre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY3, Cen-
tre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY4, Centre for 
Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GERMANY5, Institute of Clinical 
Epidemiology and Biometry (ICE-B), Julius Maximilian University of Wuerzburg, Wuerzburg, 
GERMANY6, Centre for Stroke Research Berlin, Charité-Universitätsmedizin, Berlin, GER-
MANY7

Background 
Little is known about medium and long term needs of patients and their carers in Germany. 
A service centre “Service Point Stroke” (SPS) was opened for the metropolitan Berlin area in 
2009 to provide clients with advice and information at any stage after stroke. As the SPS was 
additional to “standard” post stroke care we considered its use a measure of “expressed need” 
(self reported unmet need) that might be an important indicator of quality of care that could in-
form the development of future stroke services. 
Methods 
Cross sectional survey of consecutive clients accessing the SPS in person, by phone or by writ-
ing/e-mail. A semi-structured questionnaire was delivered at face to face or telephone interview. 
Items included: socio-demographic data, themes related to social functioning and the number of 
SPS contacts.  
Results 
Between March 2010 and April 2012, 1228 clients contacted the SPS (303 in person, 795 
phone, 130 written). Of these 257 responded to the survey (overall response rate 21 %). More 
than 60% of clients were carers. The majority (84.8%) had only one SPS contact. Most clients 
requested advice within the first year of stroke (<3 months: 28.8 %; 3-6 months: 16.0%); 6-12 
months: 14.4 %) and 28.8% had their stroke >12 months previously.  
Information and advice covered various topics including: self-help groups (37.0%); medical in-
surance and provision (33.5%); personal care insurance and provision (32.3%); outpatient reha-
bilitation (15.6%); inpatient rehabilitation (14.4%); social legislation (10.1%); pensions (7.8%); 
and disability benefits (3.1%). 
Conclusion 
Patients and carers expressed needs for a range of social support in the short, medium and lon-
ger term after stroke. Researching and measuring the complex area of expressed need is chal-
lenging but feasible and further studies of impact and costs of novel models of stroke aftercare 
to address these needs are warranted.
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Direct in-hospital costs for stroke patients admitted to a stroke unit in Ho Chi Minh City, 
Vietnam. 
T.L. Pham1, C.L. Blizzard2, V. Srikanth3,  L.K.T. Nguyen4, T.H. Nguyen5,  A. Palmer6, D. 
Cadilhac7,  S. Gall8

 
Menzies Research Institute Tasmania, University of Tasmania, Hobart, AUSTRA-
LIA1,Menzies Research Institute Tasmania, University of Tasmania, Hobart, AUSTRALIA2, 
Stroke and Ageing Research Centre, Monash Medical Centre, Monash University, Melbourne, 
AUSTRALIA3, Stroke Unit, Cerebral Vascular Disease Department, 115 People’s Hospital,, Ho 
Chi Minh, VIETNAM4, Stroke Unit, Cerebral Vascular Disease Department, 115 People’s Hos-
pital,, Ho Chi Minh, AUSTRALIA5, Menzies Research Institute Tasmania, University of Tas-
mania, Hobart, AUSTRALIA6, Stroke and Ageing Research Centre, Monash Medical Centre, 
Monash University, Melbourne, AUSTRALIA7, Menzies Research Institute Tasmania, Univer-
sity of Tasmania, Hobart, AUSTRALIA8

Background 
There are limited data on the costs of stroke in Vietnam. We aimed to estimate the cost of in- 
hospital management from the patient’s perspective. 
Method 
For a consecutive sample of 454 patients admitted to the stroke unit of 115 People’s Hospital 
in Ho Chi Minh City between June and September 2012, itemised hospital costs were extract-
ed from electronic administration records for 97% (n=441). Information on socio-demograph-
ic factors was collected. Stroke severity was assessed using the National Institutes of Health 
Stroke Scale (NIHSS), and disability was assessed using the modified Rankin Scale (mRS). 
Total costs were calculated, and cost differences between subgroups were analysed using linear 
regression techniques. 
Results 
Among the 441 patients (47.9% female, mean age 62.5 (SD 14.0) years, 76.2% ischaemic 
stroke), 53.6% had health insurance. Median length of stay was 5.0 days. Mean total episode 
cost of an acute stroke in hospital was VND5,640,000 (SD VND 7,225,000), at that time equiv-
alent to US$271.2 (SD US$347.3. Mean cost per day was VND916,000 (SD VND 845,000), or 
US$44.0 (SD  US$40.6). Treatment costs in the stroke unit accounted for 75.7% of total hos-
pital treatment costs. Mean ‘out of pocket’ cost for a stroke patient with health insurance was 
VND2,410,000 (45.5 % of total treatment cost). Treatment costs did not difer by age or sex of 
patient, but were greater (p<0.001) for those with severe stroke (NIHSS &#8805;7) and severe 
disability (mRS&#8805;3). Cost for diagnostic imaging and bed fees accounted for nearly half 
of total treatment costs, and around 60% of ‘out of pocket’ cost for patients. 
Conclusion 
This information is an important first step in understanding the costs of stroke in Vietnam.  The 
in-hospital treatment cost for stroke was 1.7 times higher than the monthly per capita income 
of residents of Ho Chi Minh City in 2012 (VND3,241,000), and clearly imposes a substantial 
financial burden on patients. 
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Improving patient experience through the development of a post-stroke multi-disciplinary 
spasticity management service 
M.P. McGlinchey1, A. Bhalla2, J. Birns3

 
St Thomas’ Hospital, Guy’s and St Thomas’ NHS Foundation Trust, London, UNITED 
KINGDOM1,St Thomas’ Hospital, Guy’s and St Thomas’ NHS Foundation Trust, London, 
UNITED KINGDOM2, St Thomas’ Hospital, Guy’s and St Thomas’ NHS Foundation Trust, 
London, UNITED KINGDOM3

Background 
Spasticity is a common feature of the upper motor neurone syndrome following stroke. It can 
be a painful and distressing feature for some patients and therefore requires prompt manage-
ment to relieve symptoms, prevent deterioration and improve function. UK national recom-
mendations suggest spasticity management should be undertaken by a coordinated multi-disci-
plinary team (MDT) rather than by clinicians working in isolation. 
Prior to 2013, spasticity management at St Thomas’ Hospital, London, was provided by a 
stroke consultant and clinical specialist physiotherapist in a monthly outpatient clinic with lim-
ited access to physiotherapy and occupational therapy aftercare. This resulted in long waiting 
times to be seen by MDT staff, resulting in delays to providing effective care. 
Methods 
In line with national recommendations, the spasticity management service expanded to incor-
porate a parallel physiotherapy/occupational therapy clinic and increased its frequency to fort-
nightly clinics in January 2013. 
Data regarding waiting times, number of patients referred and number of patients seen by the 
spasticity management team were recorded during 2012 and 2013 to evaluate the effectiveness 
of the new service. 
Results 
Compared to 2012, there has been a 28% increase in the number of patients referred (32 to 41) 
and a 38% increase in the number of patients seen (77 to 106) by the spasticity management 
service during 2013. There was a significant reduction in time from referral to first appointment 
by the stroke consultant/clinical specialist physiotherapist (47.7 days to 32.1 days, p=0.04) and 
time to be seen by a physiotherapist/ occupational therapist (28 days to 14.6 days, p<0.001). 
Conclusion 
The development of the MDT spasticity management service has demonstrated improved ser-
vice efficiency, which will hopefully result in improved patient outcomes. 
Current work is exploring the benefit of this model on patient goal attainment in the manage-
ment of post-stroke spasticity. 
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The Official Launch of Stroke Patient: A Mobile Application Explaining Stroke to the 
Non-Medical Community 
P. Rinne1, J. Leclercq2, N. Hasan3,  M. Pucek4

 
none, London, UNITED KINGDOM1,none, London, UNITED KINGDOM2, none, London, 
UNITED KINGDOM3, none, London, UNITED KINGDOM4

Background: Effective communication of information from stroke ‘systems of care’ to patients 
and their carers is vital. Mobile technology has enormous potential to deliver education in a 
cheap, dynamic format to improve disease understanding, increase medication compliance and 
enhance population healthcare. The Stroke Patient app is designed specifically for the non-med-
ical community to help explain strokes, available treatments and the hospital care process. The 
aim is to enable patients and the general public to more effectively understand their clinical 
condition, thus improving overall stroke awareness and management.  
Methods: With seed funding of only £400, the app was created based upon literature analysis, 
expert interviews and medical guidelines. In cooperation with clinicians, general information 
was gathered about risk factors, stroke subtypes, different treatment phases and the recovery 
process.  
Results: The app is operational and stable on iPhone, iPad and Android platforms. Key features 
include a unique 5-stage hospital treatment diagram, glossary of medical terms, easy-to-nav-
igate colour-coded sections, adjustable font size and a ‘Share’ button for users to share the 
app with family and friends. The app has averaged 400 downloads per month and has been 
downloaded on all 7 continents. Users have provided strong positive feedback (5-star rating on 
iTunes, 4.3/5 rating on imedicalapps.com) and the app currently features on the iTunes Medical 
Apps ‘What’s Hot’ list. Usability testing in a Phase I study has led to modifications in the app’s 
interface and content, ready for impact assessment in Phase II. Visibility of Stroke Patient on 
social media channels has further provided users with novel updated support information. 
Conclusions: Education is key in the fight against stroke. With minimal funding and resources, 
it is possible to redefine health management through the creation of simple, easy-to-use tech-
nology to increase stroke awareness globally. 

 
 

B1609 Management and economics  

Hospital Readmission in the year following stroke 
S. EL Tawil1, Y. Duodu2

 
Milton Keynes Hospital NHS foundation trust, Milton Keynes, UNITED KING-
DOM1,Milton Keynes Hospital NHS foundation trust, Milton Keynes, UNITED KINGDOM2

Background: 
Readmission after hospital discharge is a major source of increased health care costs. Early re-
admission is often attributed to deficiencies in discharge planning but readmission rates also 
reflect health quality of population studied. Stroke is responsible for 1% of all hospital admis-
sions in the UK. Identifying factors that contribute to readmission in stroke survivors is import-
ant to avoid unnecessary admissions and to better plan long term care.  
Methods: 
The study included all patients above the age of 18, discharged from Milton Keynes General 
hospital with a diagnosis of stroke in the year 2011. Hospital records were reviewed for read-
mission to hospital in the year following discharge. The number, timing, causes and durations 
of readmissions were noted.  The effect of co-morbidity was estimated using the Charlson 
co-morbidity index (CCI). Patients were classified into two groups, readmitted and not readmit-
ted, and these were compared in search for factors related to readmission. 
Results: 
The study included 179 patients (50.27% male), with a mean age of 73.69 years. The initial 
stroke was ischemic in 83.8% of patients. Of the 164 patients who survived to discharge, 43.6% 
were readmitted to hospital in the following year, 16.5% of which were readmitted within the 
first 28 days. Readmission was significantly associated with a longer duration of index admis-
sion (p=0.02), higher CCI (p=0.04) and mortality at on year (p=0.0001).  Infections were the 
most common cause of readmission (23.6% of all episodes, 37% of early episodes).  Stroke re-
lated causes of readmissions included recurrent strokes (7.8%), post-stroke seizures (6.5%) and 
falls and injuries (11.8%).     
Conclusion: 
Stroke survivors have high hospital readmission rates with a significant proportion readmitted 
within the first month after discharge. Readmission to hospital marks a subgroup of patients 
with worse co-morbidity profiles, and who are at increased risk of death in the first year after 
stroke and should be considered when planning long term care. 
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Do Billing Codes Accurately Capture Intravenous tPA Treatment Rates?
Justified Concern for Population-Based Measures Based on Billing Code Assignment 
A.W. Alexandrov1, P. Palazzo2, M. Lyerly3,  K.A. Sands4, A.V. Alexandrov5 
 
University of Alabama at Birmingham, Birmingham, USA1,Università Campus Bio-Medico 
di Roma, Rome, ITALY2, University of Alabama at Birmingham, Birmingham, USA3, Univer-
sity of Alabama at Birmingham, Birmingham, USA4, University of Alabama at Birmingham, 
Birmingham, USA5

Background:  International Classification of Disease – 9 (ICD-9) codes are commonly used to 
determine U.S. national stroke volume and IV tPA treatment rates, however this method is often 
criticized due to assumed poor validity and reliability of coding assignment.  We sought to un-
derstand the validity of intravenous tPA and ICD-9 code assignments within a comprehensive 
stroke center in the southeastern U.S.    
Methods:  Confirmed stroke registry intravenous tPA cases were retrieved from 2009-2011; tPA 
drip and ship cases were eliminated from the analysis.  Retained clinical data included admis-
sion NIHSS scores, hemorrhagic transformation dichotomized into hemorrhagic transformation 
(HT)-1, HT-2, parenchymal hemorrhage (PH)-1, and PH-2, diffusion positive MRI results, and 
discharge modified Rankin score (mRS).  
Results:  A total of 247 intravenous tPA cases were assembled of which 78% were appropriately 
assigned the intravenous tPA billing code.  In 2009, 76% of 74 cases were coded for intrave-
nous tPA; this improved to 80% (n=105; p=ns) in 2010, but fell back to 76% (n=68) by 2011. 
ICD-9 code 434.91 (cerebral artery occlusion with infarct) was used for 72% of the sample, 
434.11 (cerebral emboli with infarct) was used for 9% of cases, and 433.11 (carotid occlusion 
with infarct) was assigned to 2% of cases. Interestingly, 435.9 (transient cerebral ischemia) was 
assigned to 2% (n=7) with all of these cases having NIHSS > 2 at time of treatment, diffusion 
MRI documentation of infarction in 29%, and 43% having a discharge mRS > 2.  The 431 code 
(intracerebral hemorrhage) was assigned to 1% (n=4) of cases with 1 case having no hemor-
rhagic transformation, 1 having an HT type 2, and the remaining 2 having PH-1 and PH-2 clas-
sified as sICH.  
Conclusions:   Our findings support the concern that billing codes may significantly underesti-
mate actual intravenous tPA treatment volume in the U.S., and suggest the need for regular au-
dit of billing codes by Stroke Center leaders, with provision of feedback and education to cod-
ers, aimed at improving code assignment.  

B1611 Management and economics  

Stroke Questionnaire to assess Stroke Knowledge of Year 5 students Keele Medical school 
and Foundation Doctors Staffordshire Foundation School, England, United Kingdom 
I. Natarajan1, K. Campion2, R. Spicer3

 
University Hospital of North Staffordshire, Stoke on trent, UNITED KINGDOM1,Univer-
sity Hospital of North Staffordshire, Stoke on trent, UNITED KINGDOM2, Univesity Hospital 
of North Staffordshire, Stoke on trent, UNITED KINGDOM3

Introduction 
In the UK there are around 152,000 strokes every year. It is one of the leading causes of death 
& morbidity. Hence it is  important for doctors in training  to have an awareness of stroke, 
causes & risk factors. We developed a 10 question survey to assess junior doctors’ and final 
year medical students’ knowledge of stroke. We surveyed junior doctors at the three hospi-
tal trusts within the Staffordshire Foundation school along with final year medical students at 
Keele University, UK. 
Method 
We developed a 10 question questionnaire for Foundation Year One Doctors and final year 
medical students & used a face-to-face approach to collect responses from doctors at Universi-
ty Hospital  North Staffordshire Hospital and an online survey in order to collect the responses 
from the other hospitals & Keele University.  
Results
• There were 80 respondents to the questionnaire. 
• 67.5% of the respondents identified stroke was the third leading cause of death in En-
gland.
.• 29% incorrectly thought that the majority of stroke patients die within one year. 
• 97% of respondents identified that the most common stroke is ischaemic.  
• 53% were aware hypertension is the main risk factor for stroke.
• 75% of respondents confirmed thrombolysis can be given up to 4 hours after the onset of 
stroke.
• 55% of respondents knew hypoglycaemia was the most important to exclude prior diag-
nosis of stroke
• 85% of respondents knew FAST stood for Face Arm Speech and Time to call 999.
• 57.5% of respondents had heard of the Modified Rankin Scale 
• 31.25% of respondents knew atrial fibrillation is an independent risk factor in 15% cases.
• 23.75% of respondents knew that treating TIA’s can reduce the risk of stroke by 80%. 
Discussion 
From the results of this survey it is clear that the surveyed group had a reasonable under-
standing of many areas of stroke medicine. However there are still some shortfalls in their 
knowledge hence this questionnaire raises the need to enhancing stroke training at year 5 level 
&Foundation trainees to improve stroke awareness & education to our young graduates. 
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Of the vascular risk factors which is the most important risk factor 
which is highly responsible for Strokes? 

4%

28%

8%

4%

3%

53%

Hypercholesterolaemia
Smoking
Diabetes 
Previous MI
Not answered 
Hypertension

Table 1
• 75% of respondents confirmed thrombolysis can be given up to 4 hours after the onset of stroke. 
• 55% of respondents knew hypoglycaemia was the most important to exclude prior diagnosis of stroke.
• 85% of respondents knew FAST stood for Face Arm Speech and Time to call 999.
 • 57.5% of respondents had heard of the Modified Rankin Scale 
• 31.25% of respondents knew atrial fibrillation is an independent risk factor in 15% cases. • 
23.75% of respondents knew that treating TIA’s can reduce the risk of stroke by 80%. 

Appendix 1.

Stroke Questionnaire

Job role: 

1. Stroke is the 3rd most common cause of death in England?

True

False

2. The majority of stroke patients die with one year of a stroke?

True

False

3. The most common type of stroke is: 

a.Haemorrhagic (rupture of a blood vessel with leakage of blood)

b. Ischaemic (blockage of a blood vessel in the brain)

4. Of the vascular risk factors  which is the most important risk factor which is highly responsible for strokes: 

a. Hypercholesterolaemia

b. Smoking

c. Diabetes Mellitus

d. Previous Myocardial Infarction

e. Hypertension

5. Thrombolysis (clot busting medication) can be given to treat an ischaemic stroke within how many hours from the onset of the stroke? 

a.Two  

b.Four

c. Six 

d.Eight  

e.Ten

6. What must you rule out when someone presents with sudden onset neurological symptoms? 

a.hypoglycaemia

b.stroke

c.epliepsy

d.syncope

7. Following the national media campaign what does FAST stand for? 

8. Have you heard of the Modified Rankin Scale?

Yes

No

9. Atrial Fibrillation (irregular heart rhythm) which is an independent risk factor for stroke is responsible for what percentage of strokes? 

a.5%  

b.10%  

c.15%  

d.25%  

e.50%

10.  Treating TIA’s (mini strokes) reduces the risk of stroke by: 

a.10%  

b.20% 

c.50% 

d.80% 

e.95%
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The Use of the Q12 Questionnaire on the Hyper-acute Stroke Unit 
P.W. Ferdinand1, J Chembala2

 
University Hospital North Staffordshire, Stoke-on-Trent, UNITED KINGDOM1,Universi-
ty Hospital North Staffordshire, Stoke-on-Trent, UNITED KINGDOM2

Background: The evolution in stroke management has led to more aggressive medical, nursing, 
physiotherapy and occupational therapy interventions. This multi-disciplinary approach re-
quires integration of all specialities, who whilst having the same common goal; improving pa-
tient function; will have different priorities and ways of achieving this goal. For managers and 
lead clinicians it is important to the running of a stroke unit that all members feel integrated, 
that there is an objective tool that can be used to assess it and that such a tool provides a way 
of not only identifying flaws in staff integration into the unit, but also a means of re- evaluating 
once changes are made. The Gallup Q12 questionnaire is a 12 point anonymous staff question-
naire (to which participants rate their satisfaction on a scale from 1 to 5) designed to detect “ac-
tionable” issues among employees, which are reliable indicators of factors including integra-
tion, “loyalty” and “pride” in the workplace. The questionnaire is widely used in the corporate 
industry and by large companies who have different tiers that are required to work in unison. 
Leaders receive feedback as to areas in which performance is strongest and weakest.  
Methods: We modified the wording (to be relevant to a stroke unit) and performed the Q12 
questionnaire.  
Results: After analysing the results, we found the survey was very useful in highlighting defi-
ciencies our unit had with regards to staff satisfaction. We could then work with staff, targeting 
specific areas in which to focus upon. Furthermore, we were able to repeat the survey a few 
months later and see the effectiveness of our changes.  
Conclusion: The Q12 survey is an invaluable tool for assessing and improving staff satisfaction 
(and thus productivity) on a hyper-acute stroke unit and provides leaders with a comparable 
dataset to allow them to target and monitor areas for changes continually. We feel it should be 
part of any stroke units auditing process. 

B1613 Management and economics  

IMPACT OF TELESTROKE IMPLEMENTATION IN THROMBOLYTIC USE IN A 
METROPOLITAN AREA: THE MADRID TELESTROKE PROJECT 
P. Martinez-Sanchez1, M . Alonso de Leciñana2, A. Miralles Martinez3,  N. Huertas Gonzalez4, 
A. Martín-Martínez5,  E. Correas-Callero6, R. Sanz de Barros7,  J. Domingo-García8, S. Serrano 
Lopez9, B. Fuentes10, J. Masjuan11, G. Ruiz-Ares12, M. Martinez-Martinez13, B. E. Sanz Cues-
ta14, E. Díez-Tejedor15 
 
Department of Neurology and Stroke Centre. La Paz University Hospital. IdiPAZ health 
research Institute., Madrid, SPAIN1,Stroke Unit. Department of Neurology. Ramón y Cajal 
University Hospital, Madrid, SPAIN2, Department of Neurology. Infanta Sofía University 
Hospital, Madrid, SPAIN3, Department of Neurology. Severo Ochoa University Hospital. Ma-
drid, Madrid, SPAIN4, Emergency Department. Severo Ochoa University Hospital., Madrid, 
SPAIN5, Department of Neurology and Stroke Centre. La Paz University Hospital. IdiPAZ 
health research Institute, Madrid, SPAIN6, Emergency Department. Infanta Sofía University 
Hospital, Madrid, SPAIN7, Department of Neurology. Severo Ochoa University Hospital. Ma-
drid, Madrid, SPAIN8, Department of Neurology. Severo Ochoa University Hospital, Madrid, 
SPAIN9,Department of Neurology and Stroke Centre. La Paz University Hospital. IdiPAZ 
health research Institute., Madrid, SPAIN10, Stroke Unit. Department of Neurology. Ramón y 
Cajal University Hospital, Madrid, SPAIN11, Department of Neurology and Stroke Centre. La 
Paz University Hospital. IdiPAZ health research Institute., Madrid, SPAIN12, Department of 
Neurology. Infanta Sofía University Hospital, Madrid, SPAIN13, Department of Neurology and 
Stroke Centre. La Paz University Hospital. IdiPAZ health research Institute., Madrid, SPAIN14, 
Department of Neurology and Stroke Centre. La Paz University Hospital. IdiPAZ health re-
search Institute., Madrid, SPAIN15 

Introduction: our objective was to evaluate the efficacy of a Telestroke system, in terms of an 
increase in the number of patients treated with intravenous (IV) thrombolysis and a shorter 
door-to-needle time, in the metropolitan area of Madrid, Spain.  
Methods: prospective observational cohort study: 1) cohort exposed to Telestroke: acute isch-
emic stroke patients attended at a community hospital connected by Telestroke with a Stroke 
Center; 2) Non-exposed cohort: acute stroke patients who are attended at a community hospital 
connected by phone with a Stroke Unit. The number of patient attended, number of IV throm-
bolysis, times used (min), and the number of unnecessary transfers were recorded. We analyzed 
the first two years of the Telestroke (March 2010-March 2013).  
Results: in the Telestroke cohort the system was activated in 44 patients, being stroke code in 
30 cases. In the non-exposed cohort 29 phone calls were made, being stroke code in 27 cases. 
In the Telestroke cohort, IV thrombolysis were administrated in 66.43% (19/30) of patients 
whereas in the non-exposed only 37% (10/27) received this treatment (p = 0,047). The door-to-
needle time was shorter in Telestroke cohort than in the non-exposed cohort (mean (SD), 76.9 
(33.3) vs. 132.7 (62.5), p = 0,022). In addition, there were fewer unnecessary secondary trans-
fers in the Telestroke cohort (4% vs. 22.2%, P NS).  
Conclusion: the implementation of a Telestroke system in a metropolitan area is effective, in-
creasing the number of IV thrombolysis and reducing the door-to-needle times.
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Reduction of Hospital Stay in Patients with Atrial Fibrilation on Dabigatran Use 
L.C.P. Marrone1, J.P.F. Brunelli2, A.C.H. Marrone3

 
Hospital São Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL1,Hospital São 
Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL2, Hospital São Lucas/Instituto do 
Cérebro-PUCRS, Porto Alegre, BRAZIL3

Background: Stroke is a leading cause of death and morbidity in Brazil and South America 
countries. Cardioembolism, especially atrial fibrillation, is one of the most important causes of 
ischemic stroke. Nowadays, new anticoagulants (like dabigatran) are available for secondary 
prevention in patients with stroke.The length of hospital stay is important for non-developing 
countries, due to the lower number of hospital with the capacity to treat patients with stroke in 
these countries and high costs of to treat these patients. 
Methods: We evaluated data from 58 patients with ischemic stroke due to atrial fibrillation, that 
were treated in the Hospital São Lucas-PUCRS. The patients were treated with anticoagulants 
(warfarin with 30 and 28 with dabigatran). The duration of hospital stay was analyzed in these 
patients. 
Results: We analyzed data from 58 patients (32 men and 26 women) with mean age of 67,2 
years old. Comparing the two groups there was no significant difference in mean age, gender 
distribution, prevalence of hypertension, diabetes, dyslipidemia and cigarette smoking. Evalu-
ating the 30 patients that received varfarin the hospital stay was 17.1 days and evaluating the 28 
patients that received dabigatran the hospital stay was 10.8 days. 
Conclusion: In RE-LY study, dabigatran show to be superior of varfarin in the prevention of 
embolic ischemic stroke and intracranial hemorrhage. In this study, we show another benefit of 
dabigatran (the reduction of hospital stay). 

B1615 Management and economics  

Quality through Collaboration: A Regional Approach to Delivering Seven Day Transient 
Ischaemic Attack Services 
D. Tiwari1, S.M. Heath2, C. Gordon3,  T. Black4, L. Gleave5,  J. Leggett6, S. Ragab7,  T. Villar8

 
The Royal Bournemouth & Christchurch Hospitals NHS Foundation Trust, Bour-
nemouth, UNITED KINGDOM1,The Royal Bournemouth & Christchurch Hospitals NHS 
Foundation Trust, Bournemouth, UNITED KINGDOM2, The Royal Bournemouth & Christ-
church Hospitals NHS Foundation Trust, Bournemouth, UNITED KINGDOM3, Salisbury 
District Hospital, Salisbury, UNITED KINGDOM4, Poole General Hospital NHS Foundation 
Trust, Poole, UNITED KINGDOM5, Poole General Hospital NHS Foundation Trust, Poole, 
UNITED KINGDOM6, Poole General Hospital NHS Foundation Trust, Poole, UNITED KING-
DOM7, Poole General Hospital NHS Foundation Trust, Poole, UNITED KINGDOM8

Patients with suspected TIA should be assessed promptly after first point of contact with a 
health professional to reduce risk of recurrent TIA/Stroke (RCP, 2012). Rapid outpatient as-
sessment has demonstrated an 80% risk reduction (Rothwell 2006). National quality targets 
measure access times to specialist assessment. Patients should be seen and treated within 7 
days of first contact. Those at highest risk (ABCD2 score ≥4, AF, on Warfarin) within 24 hours. 
Best Practice Tariff for TIA provides incentive for providers offering assessment seven days 
per week. Rewarding equitable provision.The ability to provide seven day TIA services cre-
ated challenges locally for cost efficiency, with fewer referrals generated at weekends. Ensur-
ing quality must be balanced by avoiding detrimental impact on other commitments (inpatient 
stroke services, thrombolysis). Within the Bournemouth, Poole and Salisbury locality repre-
sentatives from the Trusts worked collaboratively to solve weekend provision.Various service 
models were explored; consulting clinicians, Trust Management, commissioners and patients. 
The impact on key departments (Radiology, vascular imaging) and resources required was en-
compassed. A rotating clinic was selected, allowing equity in contribution and effective use of 
pooled resources. Redesign of the referral pathway was essential, with creative use of exter-
nal partners to create a single route. Commitment to free patient transport countered potential 
increased travel. Follow up was offered in the locality of patient choice. The regional service 
aspired to reduce wait times for all patients, increasing assessments within 24 hours for high-
er risk patients and expanding overall capacity (>600 additional appointments per year). The 
project governance group has also committed to monitoring patient experience via satisfaction 
surveys and recording refusal of appointment out of locality. Working collaboratively the proj-
ect group have successfully implemented a regional weekend service. This poster will outline 
the development of the business case, the redesign of the referral pathway, service promotion to 
guide referrers, ongoing service governance and progress. 
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B1701 Acute stroke: emergency management, stroke units and complications  

Impact of Sex in Stroke Thrombolysis: A Coarsened Exact Matching Study 
L. Kellert1, C. Hametner2, P. Ringleb3

 
Department of Neurology, University Hospital Heidelberg, Heidelberg, GERMANY1,De-
partment of Neurology, University Hospital Heidelberg, Heidelberg, GERMANY2, Department 
of Neurology, University Hospital Heidelberg, Heidelberg, GERMANY3

Introduction and purpose: 
The influence of sex on outcome and safety following intravenous thrombolysis (IVT) in acute 
stroke is unclear. Because significant imbalances exist between the baseline conditions of wom-
en and men, regression analysis alone may be subject to bias. We aimed to overcome this issue 
by balancing groups of sex using coarsened exact matching (CEM) before evaluating outcome.  
Methods:  
From our local prospective stroke database we analyzed consecutive patients who suffered 
from supratentorial stroke and received IVT from 1998 to 04/2013 (n=1391, 668 female, 723 
male). Data were pre-processed by CEM balancing for age, NIHSS, lesion side, hypertension, 
diabetes, atrial fibrillation, smoking, coronary heart disease, and previous stroke, which yielded 
a matched cohort of 502 woman and 436 men (n=938). Outcome was estimated by adjusted bi-
nomial logistic regression analysis incorporating match weights.  
Results:  
No effect of sex was seen to predict good outcome (OR 1.04, CI 0.76–1.43) or mortality (OR 
1.13, CI 0.73–1.73). However, female sex was a strong independent predictor of symptomatic 
intracerebral hemorrhage (sICH – ECASS-II definition, OR 3.62, CI 1.77-7.41) and fatal ICH, 
(OR 4.53, CI 1.61-12.7). 
Conclusion:  
In balanced groups, both sexes show comparable treatment effects following IVT and have 
comparable outcomes. Together with the novel finding of more sICH and fatal ICH in women, 
this warrants further investigation of multicenter data with balanced groups.

B1702 Acute stroke: emergency management, stroke units and complications  

Current management of acute ischaemic stroke patients admitted in stroke units in 
France and the impact of optimising thrombolysis on care pathways and associated costs 
C. Heroum1, S. Bénard2, A. Schmidt3,  K. Le Lay4, D. Caumette5

 
Hôpital Gui de Chauliac, Montpellier, FRANCE1,st[è]ve consultants, Oullins, FRANCE2, 
st[è]ve consultants, Oullins, FRANCE3, Boehringer Ingelheim France, Paris, FRANCE4, Boeh-
ringer Ingelheim France, Paris, FRANCE5

Background: Stroke is the leading cause of acquired disability in adults worldwide. This study 
aims to evaluate the current management and associated costs of acute ischaemic stroke (AIS) 
for patients admitted in stroke units in France and over a 1 year follow-up period and to assess 
the impact of optimising thrombolytic therapy. 
Methods: A decision model was developed, which comprises two components: the first corre-
sponding to the acute management phase of patients with AIS, based on the national hospital 
discharge database (PMSI 2011), the second corresponding to the post-acute phase, based on 
national treatment guidelines and stroke experts’ advice. Five post-acute clinical pathways were 
defined. Patient journeys and costs were determined for both phases. Optimised thrombolysis 
was modelled by increasing the proportion of patients receiving thrombolysis from the current 
level of 16.7 to 25% and/or the proportion of patients treated within 3 hours post-stroke from 
50 to 100%. The impact on care pathways was derived from clinical data. 
Results: Among 202,078 hospitalisations for a stroke or a TIA, 90,528 were confirmed AIS, 
33% (29,999) of them within a stroke unit. After hospitalisation, 60% were discharged home, 
25% to rehabilitative care then home, 2% to rehabilitative care then a nursing home, 7% to 
long-term care and 6% died during hospital stay. From a total cost over 1 year of €610 million 
(mean cost per patient of €20,326), 70% concern the post-acute phase. By increasing the pro-
portion of thrombolysis, costs are reduced primarily by a decrease in rehabilitative care, with 
savings per additional treated patient of €1,462. By adding optimal timing, savings are more 
than doubled (€3,183 per additional treated patient). 
Conclusion: This study confirms that the burden of AIS in France is heavy. By optimising 
thrombolysis in stroke units, patient pathways can be modified with increased discharges home, 
a change in post-acute resource consumption and net savings. 
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Emergency Carotid Artery Stenting in Patients with Acute Ischemic Stroke due to Athero-
sclerotic Occlusion or Stenosis of Proximal Internal Carotid Artery: A Single-center Expe-
rience 
N.C. CHOI1, S. Son2, D.S. Choi3,  S.K. Kim4, H. Kang5,  K.J. Park6, O.Y. Kwon7,  B.H. Lim8 
 
Department of Neurology, Gyeongsang National University School of Medicine, Jinju, 
SOUTH KOREA1,Department of Neurology, Gyeongsang National University School of 
Medicine, Jinju, SOUTH KOREA2, Department of Radiology, Gyeongsang National Univer-
sity School of Medicine, Jinju, SOUTH KOREA3, Department of Neurology, Gyeongsang 
National University School of Medicine, Jinju, SOUTH KOREA4, Department of Neurology, 
Gyeongsang National University School of Medicine, Jinju, SOUTH KOREA5, Department 
of Neurology, Gyeongsang National University School of Medicine, Jinju, SOUTH KOREA6, 
Department of Neurology, Gyeongsang National University School of Medicine, Jinju, SOUTH 
KOREA7, Department of Neurology, Gyeongsang National University School of Medicine, Jin-
ju, SOUTH KOREA8

Background: The feasibility, safety and effectiveness of emergency carotid artery stening 
(eCAS) in the patients with acute ischemic stroke (AIS) due to proximal ICA stenosis or occlu-
sion are still controversial. In this study, we analyzed our experience.
Methods: Twenty-two eCAS procedures to atherosclerotic proximal ICA stenosis or occlusion 
were performed in 22 patients at our institute between January 2011 and November 2013.The 
patient group comprised 20 men (90.9%) and 2 women (9.1%) with a mean age of 71.2 years 
(range, 41–85 years). The mean time from stroke symptom onset to presentation was 204 min-
utes (range, 50–630 minutes) and the mean initial NIHSS score was 12.55 (range, 5–23). Ten 
patients had total occlusion of proximal ICA and the rest 12 patients had near total occlusion or 
severe stenosis (mean degree: 90.7%; range, 80-100). Twelve patients also had tandem occlu-
sion on the more distal intracranial arteries.  
Results: Successful stent insertion was achieved in all patients and additional thrombectomy 
procedure using Solitare stent or Penumbra aspiration catheter was achieved more than IIa of 
TICI grade in all patients with distal tandem occlusion. Procedure related complication was 
occurred in 1 patient (Cerebral hyperperfusion syndrome), but recovered successfully after 
medical therapy. The mean initial NIHSS score at discharge was 3.55 (range, 0–18) and thirteen 
of 22 patients were improved more than 10 points of NIHSS score or NIHSS score as 0 or 1 at 
discharge. 
Twenty of 22 patients were followed-up regularly more than 3 months. The mean mRS score 
at 3 months was 1+/- 1.67 (range, 0–6). No stroke related to eCAS developed during the fol-
low-up period and moderate restenosis of the inserted stent was found only in 1 patient. 
Conclusions: eCAS in patients with AIS due to atherosclerotic proximal ICA stenosis or occlu-
sion seems to be a technically feasible and effective method to achieve good clinical outcome.

B1704 Acute stroke: emergency management, stroke units and complications  

Continuous cutaneous temperature measurement in patients with acute stroke – a new, 
reliable noninvasive technique 
C. Sick1, M.G. Hennerici2 
 
Department of Neurology, University Hospital Mannheim, Mannheim, GERMANY1,De-
partment of Neurology, University Hospital Mannheim, Mannheim, GERMANY2

BACKGROUND: Increased body temperature in stroke patients leads to larger stroke volume 
and poor prognosis. Infections as the main cause of elevated body temperature also represent 
an inde-pendent risk factor. Therefore monitoring body temperature forms an essential basis for 
early detection of infection in these patients. Measuring body core temperature with rectal or 
vesicular temperature probes can be done continuously by monitoring systems but may cause 
problems with MRI and often isn’t tolerated by patients, especially those with mRS<3. Mea-
suring ear temperature is less accurate, discontinuous and can disturb the patient. We therefore 
tested continuous cutaneous temperature measurement as an alternative in patients with acute 
stroke. 
METHODS: From March to September 2013 body temperature was measured simultaneously 
using vesicular and cutaneous temperature probes in 103 stroke patients. Cutaneous tempera-
ture probe was placed on height of sternal tip in the left or right medial axillary line. In the 
vesicular temperature range between 36.0°C and 39.0°C readings were summarized in steps 
of 0.1°C and compared with the cutaneous values. Occurrence of technical errors as well as of 
infections was acquired. 
RESULTS: Continuously registered >644.000 measurements with an average monitoring peri-
od of 71.9h per patient were collected. There was no significant difference regarding cutaneous 
probe position. In all studied intervals vesicular temperature showed significantly higher values 
(p<0.001) than cutaneous temperature (Fig. 1). 55 patients were diagnosed with an infection, 
both measure-ments techniques found significantly higher values in these cases (p<0.01). There 
were only 3 errors.
CONCLUSION: Our study shows that continuous cutaneous temperature measurement, tak-
ing into account a measuring difference of 1.6°C compared to the vesicular measurements, is a 
technically reliable, easy to use and better tolerated method for early detection of infections in 
stroke patients.
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B1705 Acute stroke: emergency management, stroke units and complications  

Achieving a door-to-needle time of 25 minutes in thrombolysis for acute ischemic stroke: a 
6-year analysis 
S.M. Van Schaik1, B. Van der Veen2, R.M. Van den Berg-Vos3,  H.C. Weinstein4, W.M.J. Bos-
boom5 
 
Sint Lucas Andreas Hospital, Amsterdam, THE NETHERLANDS1,Sint Lucas Andreas 
Hospital, Amsterdam, THE NETHERLANDS2, Sint Lucas Andreas Hospital, Amsterdam, THE 
NETHERLANDS3, Sint Lucas Andreas Hospital, Amsterdam, THE NETHERLANDS4, Sint 
Lucas Andreas Hospital, Amsterdam, THE NETHERLANDS5

Background - Intravenous thrombolysis improves the chance of independent recovery from 
ischemic stroke. The present study was conducted to test whether in-hospital treatment delay 
for acute ischemic stroke patients could be reduced by a standard operating procedure and by 
creating higher and persistent awareness for this process.  
Methods and Results - A standard operating procedure was implemented that defined the tar-
geted standard of care to be provided to all patients eligible for intravenous thrombolysis. In 
addition, all involved health care professionals were educated regularly in order to create higher 
awareness for this time driven protocol. To investigate the effect of these interventions on the 
door-to-needle time, a before (January 2007, to March 2009) versus after (April 2009, to De-
cember 2012) analysis was performed. From January 2007 to December 2012, we registered 
317 ischemic stroke patients treated with intravenous thrombolysis. The median door-to-needle 
time shortened significantly from 60 minutes (43-70) before to 28 minutes (20-40) after the in-
troduction of the standard operating procedure (p <0.05). In addition, from 2007 to 2012 the an-
nual median door-to-needle time shortened from 60 minutes (43-76) to 24 minutes (20-37); the 
percentage of patients treated within 30 minutes increased from 6% to 70%; and the percentage 
of patients treated within 20 minutes increased from 6% to 36%.  
Conclusions - Treatment delay in intravenous thrombolysis for patients with acute ischemic 
stroke can be substantially reduced by introducing a standard operating procedure and by creat-
ing higher awareness for this time driven protocol among all involved in this process.  
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Figure: Scatter plots showing median and interquartile range of annual door-to-needle 
times. Before = before the introduction of the standard operating procedure. After = after 
the introduction of the standard operating procedure. 

B1706 Acute stroke: emergency management, stroke units and complications  

Risk of symptomatic intracranial hemorrhage after thrombolytic therapy: a score includ-
ing statin dose and renal insufficiency 
H. Erdur1, J.F. Scheitz2, S. Tütüncü3, C.H. Nolte4, A. Rocco5

 
Department of Neurology, Charité - Universitätsmedizin Berlin, Berlin, GERMANY1,De-
partment of Neurology, Charité - Universitätsmedizin Berlin; Center for Stroke Research Ber-
lin, Berlin, GERMANY2, Department of Neurology, Charité - Universitätsmedizin Berlin, , 3, 
Department of Neurology, Charité - Universitätsmedizin Berlin; Center for Stroke Research 
Berlin, Berlin, GERMANY4, Department of Neurology, Charité - Universitätsmedizin Berlin, 
Berlin, GERMANY5

Background – Symptomatic intracranial hemorrhage (sICH) after thrombolysis is a feared com-
plication. We aimed to develop a score to predict the risk of sICH using novel predictors of 
sICH like prior statin use and renal impairment. 
Methods – We analyzed our local cohort of patients receiving systemic intravenous thrombo-
lytic therapy with tissue plasminogen-activator for acute ischemic stroke. Outcome was sICH 
according to the Safe Implementation of Thrombolysis in Stroke-Monitoring Study (SITS-
MOST) definition. Simvastatin 40 mg and simvastatin 80 mg (or equivalents) were defined as 
medium- and high-dose statin use, respectively. Renal impairment was assessed by estimated 
glomerular filtration rate (eGFR) using the CKD-EPI-formula. Continuous variables were strat-
ified. A multiple regression model identified variables associated with sICH. 
Results – SICH occurred in 30 (3.5%) of a total of 852 patients. Baseline National Institutes of 
Health Stroke Scale score >6, systolic blood pressure >148 mmHg, serum glucose >124 mg/dL, 
onset-to-treatment-time >120 minutes, medium- or high-dose statin use, and severe renal im-
pairment (eGFR <30mL/min) were independently associated with sICH and each assigned with 
one point. The proportion of patients with sICH increased with higher scores. With 0–3 points 
the relative risk was 1.7%, and with 4–6 points the relative risk was 14.3%. The score showed 
good prognostic discriminating capability for sICH (c-statistics 0.80, CI 0.72 - 0.88, p<0.001). 
Conclusions – We developed a simple score with good discriminating capability to estimate the 
risk of sICH after thrombolysis by adding novel predictors like statin use and renal impairment 
to known risk factors for sICH. This score may be an additional help for clinicians to identify 
patients with higher risk for sICH needing more intensive monitoring. However, the prognostic 
value of this scale needs to be confirmed in an independent validation cohort.
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Intravenous thrombolysis for acute ischemic stroke in patients with past or current neo-
plastic disease. 
A. Sobota1, P. Sobolewski2, W. Szczuchniak3,  M. Grzesik4, R. Hatalska-Zerebiec5 
 
Department of Neurology and Stroke Unit of Holy Spirit Specialist Hospital in Sandom-
ierz, Sandomierz, POLAND1,Department of Neurology and Stroke Unit of Holy Spirit Spe-
cialist Hospital in Sandomierz, Sandomierz, POLAND2, Department of Neurology and Stroke 
Unit of Holy Spirit Specialist Hospital in Sandomierz, Sandomierz, POLAND3, Department of 
Neurology and Stroke Unit of Holy Spirit Specialist Hospital in Sandomierz, Sandomierz, PO-
LAND4, Department of Neurology and Stroke Unit of Holy Spirit Specialist Hospital in San-
domierz, Sandomierz, POLAND5

Background: Intravenous thrombolysis (IV-thrombolysis) with rt-PA is an effective medical 
therapy for acute ischemic stroke (AIS), but is associated with number of hemorrhagic compli-
cations and is contraindicated in patients with severe hemostatic disorders. Thrombolytic ther-
apy in patients who have AIS and neoplasm with low risk of bleeding is accepted but the inclu-
sion criterion is not clearly defined.  
Material and methods: We retrospectively evaluated the clinical data of 360 Caucasian pa-
tients with AIS who were consecutively treated with IV-thrombolysis from September 2006 to 
June 2013 in our stroke center. The 90-day stroke outcomes were measured with the modified 
Rankin scale (mRS). A favorable outcome was defined as an mRS score </= 2 points, while an 
unfavorable outcome was defined as an mRS of 3-5 points. Hemorrhagic Transformation (HT) 
and Symptomatic Intra-cerebral Hemorrhage (SICH) rates were assessed according to the Euro-
pean Cooperative Acute Stroke Study (ECASS) II criteria. 
Results: In the analyzed group there were 16 (4,4%) of patients with history of cancer (9 
(56,3%) male, mean age 74.25±7.82). Median NIHSS score at admission was 15.0 (8.0 – 17.0). 
Cancer was diagnosed before IV-thrombolysis in 12 (75.0%) patients. Only in 2 patients we 
found HT but neither of them showed SICH. We also did not find other complications. At 3 
months, functional outcome was favorable in 10 (62,5%) patients, and 3 (18.8%) patients died. 
Conclusion: We found that IV-thrombolysis performed in Caucasian stroke patients with past 
or current neoplastic diseases is a safe and effective method of treatment. In deciding on the 
thrombolytic treatment the risk of bleeding complications and the life expectancy should be as-
sessed.

 

N Pa-
tient

Gan-
der

Age Diagnosis HT Baseline 
NIHSS

NIHSS 
at 3 

months

mRS at 3 
months

Cause of 
death

1 BM M 74 Lymphatic leucemia PH1 10 1 1 -

2 SR M 72 Pulmonary carcinoma;
Kidney carcinoma 

PH2 17 1 1 -

3 LM F 65 Mammary carcinoma 
with bones metastases

- 19 - 6 Ischaemic 
stroke

4 TK F 79 Pulmonary carcinoma - 16 8 3 -

5 WW M 72 Anal carcinoma - 6 0 0 -

6 ZŻ M 76 Prostatic carcinoma - 23 2 0 -

7 AJ F 65 Colorectal carcinoma - 14 0 0 -

8 BS M 68 Cancer of the larynx - 8 - 6 Ischaemic 
stroke

9 MM M 79 Thyroid carcinoma - 8 4 3 -

10 SS F 87 Mammary carcinoma - 17 2 1 -

11 FJ F 90 Mammary carcinoma - 17 - 6 Ischaemic 
stroke

12 BJ F 70 Intracranial meningi-
oma

- 9 0 0 -

13 PZ M 65 Lymphatic leukemia - 18 12 5 -

14 RJ M 74 Cancer of the bladder - 17 0 0 -

15 KW F 68 Erythremia - 6 0 0 -

16 RZ M 84 Anal carcinoma - 6 0 0 -

HT – hemorrhagic transformation; PH – parenchymal hemorrhage; NIHSS - NIHSS – National Institutes of Health Stroke 
Scale; mRS – modified Rankin Scale.
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Does “unexplained” Early Neurological Deterioration (END) following intravenous 
thrombolysis for acute stroke reflect extra-penumbral infarct growth? 
P. Seners1, M. Tisserand2, G. Turc3,  L. Legrand4, M.-A. Labeyrie5,  J.-F. Meder6, J.-L. Mas7,  C. 
Oppenheim8, J.-C. Baron9

 
Department of Neurology, Ste Anne Hospital, INSERM U894, Paris, FRANCE1,Depart-
ment of Radiology, Ste Anne Hospital, INSERM U894, Paris, FRANCE2, Department of Neu-
rology, Ste Anne Hospital, INSERM U894, Paris, FRANCE3, Department of Radiology, Ste 
Anne Hospital, INSERM U894, Paris, FRANCE4, Department of Radiology, Ste Anne Hospi-
tal, INSERM U894, Paris, FRANCE5, Department of Radiology, Ste Anne Hospital, INSERM 
U894, Paris, FRANCE6, Department of Neurology, Ste Anne Hospital, INSERM U894, Paris, 
FRANCE7, Department of Radiology, Ste Anne Hospital, INSERM U894, Paris, FRANCE8, 
Department of Neurology, Ste Anne Hospital, INSERM U894, Paris, FRANCE9

Background: END without obvious cause such as parenchymal hematoma or malignant edema 
occurring within 24hrs of IV thrombolysis for anterior circulation stroke (ACS) is not uncom-
mon, yet its mechanism(s) are unknown and hence its management is unclear. To test the hy-
pothesis that unexpected infarction of extra-penumbral tissue underlies unexplained END, we 
assessed extra-penumbral infarct growth in patients with and without unexplained END. Meth-
ods: A matched Case-Control study design was used. From a population of 308 consecutive 
ACS patients treated by IV r-tPA ≤4.5hrs, we selected those with unexplained END (END+, 
defined as ΔNIHSS 0-24hrs ≥4points and no obvious cause) studied with MR both before 
(DWI+PWI) and at ~24hrs. Controls (END-; 3 per case) were selected by individual match-
ing for initial DWI volume, admission NIHSS, presence of occlusion and 24hr-recanalization 
on MRA. Following coregistration and segmentation of DWI and PWI images blind to clini-
cal status, the volumes of Progressing Acute DWI lesion (PAD: hyperintense voxels on 24hr 
DWI not present on initial DWI) within and beyond the acute penumbra mask (Tmax>6s) were 
computed. Results: Ten cases were eligible. They did not differ from controls for age (73±14 
vs. 63±17, respectively; p=0.08), initial NIHSS (median[IQR] 10[8-12] vs. 11[7-15]; p=0.52), 
proximal occlusion (100% vs. 83%; p=0.31), or initial DWI lesion (13[4-21] vs. 14[6-24]ml 
; p=0.98), DWI-PWI mismatch (86[49-142] vs. 56[32-104]ml; p=0.27) or (core + penumbra) 
volumes (97[56-188] vs. 87[47-130]ml; p=0.44). Both whole PAD (38[24-81] vs. 10[3-31]ml; 
p=0.014) and extra-penumbral PAD (16 [10-35] vs. 5[1-16]ml; p=0.047) volumes were larg-
er in cases as compared to controls. Conclusion: Consistent with our hypothesis, unexplained 
END after intravenous thrombolysis was significantly associated with, and probably caused by, 
infarct growth beyond penumbra. This finding has potential management implications. 
 
 

B1709 Acute stroke: emergency management, stroke units and complications  

Multiple shades of Stroke – analyzing mimics in Stroke Code 
E.C. Costa1, L. Pereira2, M. Rodrigues3

 
Hospital Garcia de Orta, Almada, PORTUGAL1,Hospital Garcia de Orta, Almada, PORTU-
GAL2, Hospital Garcia de Orta, Almada, PORTUGAL3

Background: Sudden neurological deficit is the hallmark of stroke but some non-vascular con-
ditions also present this way. Distinction is difficult but crucial, implying different approaches 
and treatments, especially in Stroke Code (SC). 
We aim to identify and describe stroke mimics (SM) in patients admitted as SC. 
Methods: Retrospective observational study in patients admitted as SC in 2 years. SM was 
defined as condition with a stroke-like presentation but a better non-vascular explanation. De-
mographics, risk factors, diagnostic procedures and follow-up data were collected. We present 
descriptives with 95% confidence intervals (95%CI), inferential statistics using chi-square test 
and Mann-Whitney. 
Results: In 406 SC activations, 96 were SM (23.7%; 95%CI 19.8-28.0%), with median age of 
62 years, 55.2% were women.  
Hypertension was present in 56.3 %, 35.4 % had dyslipidemia, 24.0% previous stroke, 22.9% 
diabetes mellitus, 21.9% smoking, 17.7% depressive symptoms, 15.6% drinking habits. SC ac-
tivations were of intra-hospital origin in 58.3%. One patient underwent thrombolysis unevent-
fully. 
In 14 SM categories the most frequent SM were: functional symptoms (26.0%), seizures 
(11.5%), syncope (9.4%) and metabolic causes (8.3%). Functional symptoms were associated 
with previous depressive symptoms and age <50 years (p=0.003 and p<0.001, respectively). 
Presumptive diagnosis was based only on clinical history/physical examination in 87.5%, while 
definitive diagnosis used additional laboratory/imagiology data in 84.4%. 
Male gender (p=0.024) and Brain-CT scan findings (p<0.001) were decisive in hospitalization 
(34.4% of the total). One-month SM symptoms recurrence was 5.2%.  
Conclusion: The proportion and type of SM is similar to other studies, as well as the impor-
tance of imaging. High prevalence of vascular risk factors in SM makes the differential diagno-
sis harder. Experience in acute neurological symptoms and disorders is crucial on differentiat-
ing stroke from SM. 
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Variances in hospital mortality following stroke: experiences from the Australian Stroke 
Clinical Registry (AuSCR) 
D.A. Cadilhac1, N.A. Lannin2, M.F. Kilkenny3,  F. Kung4, B. Grabsch5,  G.A. Donnan6, C.R. 
Levi7,  H.M. Dewey8, K. Hill9, S. Faux10, S. Middelton11, C.S. Anderson12 
 
Monash University, Clayton, AUSTRALIA1,La Trobe University, Prahran, AUSTRALIA2, 
Monash University, Clayton, AUSTRALIA3, Florey Institute of Neuroscience and Mental 
Health, Heidelberg, AUSTRALIA4, Florey Institute of Neuroscience and Mental Health, Hei-
delberg, AUSTRALIA5, Florey Institute of Neuroscience and Mental Health, Heidelberg, 6, 
John Hunter Hospital, Newcastle, AUSTRALIA7, Austin Health, Heidelberg, AUSTRALIA8, 
National Stroke Foundation, Melbourne, AUSTRALIA9,St Vicent’s Hospital, Sydney, AUS-
TRALIA10, Australian Catholic University, Sydney, AUSTRALIA11, The George Institute for 
Global Health, Sydney, AUSTRALIA12 

Background: Administrative data are limited in providing explanations for variance in stroke 
outcomes between hospitals as they lack case-mix adjustment and longer term patient fol-
low-up information. At the end of 2012 31 hospitals were participating in AuSCR, which was 
established in 2009 to provide national, prospective data on stroke severity, clinical processes 
and 90-day outcomes for stroke and transient ischaemic attack. Aim: To describe variations for 
in-hospital and 90-180 day patient survival among registry hospitals. Methods: Eligible patient 
data (demographics, clinical care and 90-days outcomes including health-related quality of 
life) are included in AuSCR. Multivariable analyses, adjusted for age, gender, ability to walk 
on admission, and major pathological stroke subtype, were undertaken for hospitals submitting 
≥100 episodes of care in 2012. The hospital with the fewest deaths was used as the reference 
and strokes among patients already in hospital were excluded. Results: 4572 patients (median 
age 76 years; 47% female; 74% stroke unit management; median length of stay 5 days, and 
89% discharged from hospital) were registered in AuSCR in 2012. Of 2983 registrants with 
post-discharge data (from 4473 eligible for follow-up), 24% died within 90 days (72% while 
in hospital). Among the 14 hospitals with ≥100 episodes, 3 had significantly greater in-hospital 
deaths (odds ratios [OR] for these hospitals compared to reference hospital: range OR 2.9 to 
4.2) and, at 180 days post-stroke this increased to 5 hospitals with more deaths (OR range from 
2.5 to 4.4) than the reference hospital. These differences were not related to patients’ access to 
stroke unit care or use of thrombolysis treatment. Conclusion: The data being acquired in Au-
SCR assists in understanding differences in the quality of care and outcomes for stroke among 
hospitals in Australia. Further research is needed to identify clinical factors related to variance 
in observed deaths and other outcomes. 
 
 

B1711 Acute stroke: emergency management, stroke units and complications  

Impact of Stroke Unit Admission in a poor State of a Developing Country 
G.S. Silva1, G.A.A. Viana2, C.B. Machado3, R.C.A.N. Miranda4, M.B. Alves5,  B.F.C. dos San-
tos6, M. Cendoroglo Neto7,  J.J.F. JFF8

 
Hospital Israelita Albert Einstein/UNIFESP, São Paulo, BRAZIL1,Secretaria de Saúde 
do Estado do Ceará, Fortaleza, BRAZIL2, Secretaria de Saúde do Estado do Ceará, Fortaleza, 
BRAZIL3, Hospital Israelita Albert Einstein, São Paulo, BRAZIL4, Hospital Israelita Albert 
Einstein, São Paulo, BRAZIL5, Hospital Israelita Albert Einstein, São Paulo, BRAZIL6, Hospi-
tal Israelita Albert Einstein, São Paulo, BRAZIL7, Secretaria de Saúde do Estado do Ceará, For-
taleza, BRAZIL8

Introduction The only randomized study of the role of stroke units (SU) in Brazil was done in 
the southeastern region. Unfortunately, the health conditions in the city where this study was 
performed do not mirror those of most Brazilian cities, because of marked regional socioeco-
nomic disparities. The objective of this study was to evaluate the impact of SU admission upon 
prognosis in patients admitted with acute stroke in the fifth largest city in Brazil located in a 
poor region of the country. Methods We conducted a prospective cohort study to evaluate con-
secutive patients admitted with a new stroke in 19 hospitals in Fortaleza, from April 2009 to 
April 2012. Data collected included demographics, stroke risk factors, stroke subtypes, clin-
ical presentation, prestroke modified Rankin Scale (mRS) scores, stroke treatment and com-
plications. Multiple logistic regressions were used to investigate the influence of SU admis-
sion on discharge mRS scores dichotomized at 2. Results We evaluated 4679 patients (mean 
age 67.7 +/-14.5 yo). Patients admitted to SU were younger (63.5+/-14.4 yo vs 68.52 +/-14.2 
yo; p<0.01), more frequently males (55.4% vs 47.4%; p<0.01), had less frequent hyperten-
sion (82.7% vs 87.1%; p<0.01), diabetes (35.8% vs 45.1%; p<0.01), previous stroke (28.4% 
vs 41.3%; p<0.01), and a decreased level of consciousness at presentation (24.4% vs 43.8%; 
p<0.01). Patients with acute ischemic stroke admitted to SU were more frequently treated with 
intravenous rt-PA (10.3% vs 1.3%, p<0.01) and investigated for stroke etiology. At multivari-
ate logistic regression analysis, older age (OR 1.26 for every decade; p<0.01), female gender 
(OR 1.23; p=0.04), prestroke disability (mRS >2; OR, 19.1; p<0.01), having a depressed level 
of consciousness at admission (OR, 1.7; p<0.01) and having a diagnosis of intracranial hemor-
rhage (OR, 1.8; p<0.01) were independent predictors of poor outcome at discharge (mRS >2). 
Conversely, SU admission was an independent predictor of good outcome (OR, 0.7; p=0.02). 
Conclusion In conclusion, SU admission was an independent predictor of good clinical out-
come at discharge in a poor state of a developing country.



453

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B1712 Acute stroke: emergency management, stroke units and complications  

Bypassing the emergency room is a safe and effective way to minimise door-to-needle 
time. 
T. Collmar1, K. Schutz2, L. Oehrmalm3, G. Broems4, M. Rosenqvist5,  R.U. Goeransson6

 
Department of Clinical Sciences at Danderyd University Hospital, Karolinska Institute, 
Stockholm, SWEDEN1,Department of Clinical Sciences at Danderyd University Hospital, 
Karolinska Institute, Stockholm, SWEDEN2, Department of Medicine, Solna, Karolinska Insti-
tute, Stockholm, SWEDEN3, Department of Medicine, Solna, Karolinska Institute, Stockholm, 
SWEDEN4, Department of Clinical Sciences at Danderyd University Hospital, Karolinska In-
stitute, , 5, Department of Clinical Sciences at Danderyd University Hospital, Karolinska Insti-
tute, Stockholm, SWEDEN6

Background: To reduce delays, Danderyd University Hospital (Stockholm, Sweden) has devel-
oped a logistic process that bypasses the emergency room when a stroke or a transient ischemic 
attack is strongly suspected. The patient is thus transported directly from the ambulance to a 
computer tomography scan, and then to the stroke ward where thrombolysis can be adminis-
tered. This fast track utilises telephone communication between the physician on call and the 
ambulance personnel to extract patient history and enable the bypass. The aim of this study was 
to evaluate the fast track with regards to efficacy and safety.  
Methods: Data were collected from patient records. A total of 125 patients who arrived to the 
stroke ward in 2012 via the fast track process were compared to 355 patients who arrived via 
the hospital’s standard process, in which a physical examination and standard blood work is 
carried out at the emergency room. At the time of this study, the fast track process was a pilot 
project; the control group consists of patients whose prehospital caregivers were not aware of 
the fast track, and therefore followed the standard process. 
Results: The fast track cohort and the control group were demographically similar, with the ex-
ception of an age difference of two years (75 vs. 77 years, p=0.023). The fast track process was 
significantly faster than the standard process for both prehospital (43 vs. 46 minutes, p=0.0076) 
and hospital care (19 vs. 34 minutes, p<0.0001). For patients who received thrombolysis, door-
to-needle time was shorter (41 vs. 52 minutes, p=0.0004). The bypass did not reduce diag-
nostic accuracy; the proportion of patients in the fast track cohort whose stroke diagnosis was 
confirmed at the stroke ward was significantly higher than in the control group (78% vs. 65%, 
p=0.0051). 
Conclusions: This study suggests that bypassing the emergency room can be a safe and effec-
tive way to reduce delays in the treatment of patients with suspected ischemic stroke. 
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Treatment of Stroke can be Expedited by Reorganization of Emergency Services 
I.I. Heikkilae1, H. Kuusisto2, A. Stolberg3,  V-P Rautava4, A. Palomaeki5 
 
Kanta-Haeme Central Hospital, Emergency Department, Haemeenlinna, FINLAND1,Kan-
ta-Haeme Central Hospital, Department of Neurology, Haemeenlinna, FINLAND2, Kan-
ta-Haeme Central Hospital, Department of Neurology, Haemeenlinna, FINLAND3, Kan-
ta-Haeme Central Hospital, Emergency Department, Haemeenlinna, FINLAND4, Kanta-Haeme 
Central Hospital, Emergency Department, Haemeenlinna, FINLAND5

Backround 
It’s well known that intravenous tissue plasminogen activator (iv-tPA) should be given as fast 
as possible to treat acute ischemic stroke (AIS). There has been a worldwide discussion about 
the role of emergency physicians in stroke treatment. From the beginning of year 2013, Emer-
gency Medicine has been its own specialty in Finland. We aimed to find out whether the emer-
gency physicians (EP) in our hospital are able to identify and treat AIS patients within interna-
tional time-guidelines. The future goal of our Emergency Department (ED) is to cut down the 
median door-to-needle-time (DNT) below 20 minutes. 
Methods 
The transition period of our reorganization lasted from January till the end of September 2013. 
During that the education about the fast stroke identification, diagnostics, radiology, treatment 
and complications was reinforced among the EPs, nurses and paramedics. In 2013, the EPs 
began to take main responsibility of the suspected AIS patient when arriving to ED. The resi-
dents had always a chance to consult a senior neurologist and a radiologist. We retrospectively 
collected and analyzed the data of all tPA-treated stroke patients in 2013 and compared it with 
those in 2009-2012 by the Mann-Whitney U test. 
Results 
During the five-year study period, totally 140 comparable patients got iv-tPA in our ED, 107 
before and 33 after the start of the reorganization. The median door-to-needle-time (DNT) was 
55.0 (range 20-131) minutes in 2009-2012 while it was 28.0 (8-61) minutes in 2013 (p<0.001). 
The median time between the onset of symptoms and treatment was 135 (69-265) and 101 (65-
220) minutes before and after the start of reorganization, respectively (p<0.001). During the last 
three months of 2013, the median DNT was 20 (8-60) minutes. 
Conclusion 
Both total and in-hospital time delay in the treatment of ischemic stroke was shortened signifi-
cantly in our hospital. The success was based on a scrutinized reorganization and a good coop-
eration between specialties.
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Intra-arterial therapy in patients with acute ischaemic stroke using anticoagulants: risk of 
symptomatic intracranial hemorrhage and outcome at discharge and 3 months. 
A.D. Rozeman1, M.J. Wermer2, G.J. Lycklama a Nijeholt3, D.W.J. Dippel4, W.J. Schonewille5, 
J. Boiten6, A. Algra7 
on behalf of the MR CLEAN pre-trial study group
 
MC Haaglanden, The Hague, THE NETHERLANDS1,LUMC, Leiden, THE NETHER-
LANDS2, MC Haaglanden, The Hague, THE NETHERLANDS3, Erasmus MC, Rotterdam, 
THE NETHERLANDS4, St. Antonius hospital, Nieuwegein, THE NETHERLANDS5, MC 
Haaglanden, The Hague, THE NETHERLANDS6, LUMC/ UMCU, Leiden/ Utrecht, THE 
NETHERLANDS7

Background Anticoagulants (OAC) are thought to increase the risk of symptomatic intracere-
bral hemorrhage (sICH) in acute ischaemic stroke therapy (both intravenous as intra-arterial). 
Hence, most such therapies are restricted to patients who do not use anticoagulants. With the 
advent of the intra-arterial therapies, it became possible to treat these patients with locally ap-
plied thrombolytics or with thrombectomy without thrombolytics. We investigated the safety 
and outcome of intra-arterial therapy in acute stroke patients on oral anticoagulants and an INR 
> 1.7 in a large Dutch cohort. Methods Patient data were obtained from a national Dutch data-
base on intra-arterial treatment in acute ischaemic stroke patients (“MR CLEAN pre-trial regis-
try”). Patients were categorised into three groups: INR >1.7, INR ≤1.7 and unknown INR. For 
all patients demographic and clinical data were recorded at baseline. Primary outcome measure 
was sICH. sICH was defined as a deterioration in National Institutes of Health Stroke Scale 
Score of ≥4 and an ICH on CT or MRI scan. Secondary outcome measures were clinical out-
come at discharge and after three months (data from two hospitals only) (mRS≤2). Risks of out-
comes were compared with risk ratios (RR) and corresponding 95% confidence intervals (CI). 
Results In total, 494 patients were included in the database between 2002 and 2012. Eighteen 
patients had an INR > 1.7 with a median INR of 2.4 (range 1.8-4.1). There were no major dif-
ferences in age, sex, NIHSS on admission or time to intra-arterial treatment between the three 
groups (Table 1). No patient in the elevated INR group developed a sICH. There was no signifi-
cant difference in outcome at discharge and at three months between the three groups (Table 2). 
Conclusion In our cohort of acute stroke patients on OAC who were treated with intra-arterial 
therapy, elevated INR >1.7 did not seem to be a risk factor for symptomatic ICH, nor was it re-
lated to worse functional outcome. 
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Table 1: Baseline characteristics.

INR > 1.7 (n=18) Unknown (n=57) INR ≤ 1.7 (n=419)
Age (average) 62 56 60
Sex (male, %) 89% 61% 59%

NIHSS, median (range) 14.5 (5-38) (n=18) 16 (0-39) (n=53) 16 (0-39) (n=414)
IVTreatment (%) 2/18 (11%) 28/54 (52%) 278/409 (68%)
IATreatment (%) 17/18 (94%) 52/57 (91%) 406/419 (97%)

Mechanical 15/18 (83%) 29/57 (51%) 314/419 (75%)
Failed procedure 1/18 (6%) 5/57 (9%) 14/418 (3%)

INR: Internationalized Normal Ratio; NIHSS: National Institutes of Health Stroke Scale; IATreatment: Intra-Arterial Treatment; IVTreatment: Intrave-
nous Treatment

Table 2 Risk ratios for primary and secondary outcomes.
INR > 1.7 INR unknown INR ≤ 1.7*

Outcome n/N (%) RR (95%CI) n/N (%) RR (95%CI) n/N (%)
sICH 0/18 (0%)  0, p=0.15# 5/55 (9%) 0.74 (0.31-1.76) 55/418 (13%)
mRS<3 at discharge 2/18 (11%) 0.49 (0.13-1.82) 12/52 (23%) 1.01 (0.60-1.71) 94/411 (23%)
mRS<3 at 3 months$ 4/10 (40%) 1.15 (0.53-2.51) 8/27 (30%) 0.85 (0.46-1.57) 72/207 (35%)

RR, risk ratio; CI, confidence interval; sICH: symptomatic ICH; * reference; # Fisher exact test; $ data from two hospitals only
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Onset-to-needle time has no impact on the outcome after thrombolysis of acute MCA in-
farction - 
3-year registry data of a single stroke center 
J. Godau1, A, Ferbert2, C, Roth3, Y.P. Shah4

 
Klinikum Kassel Department of Neurology, Kassel, GERMANY1,Klinikum Kassel Depart-
ment of Neurology, Kassel, GERMANY2, Klinikum Kassel Department of Neurology, Kassel, 
GERMANY3, Klinikum Kassel Department of Neurology, Kassel, GERMANY4

Background:  
In randomized controlled trials (RCT) thrombolysis with intravenous recombinant tissue plas-
minogen activator (rtPA) improves outcome of patients treated within 4.5 hrs after acute isch-
emic stroke. Earlier treatment is thought to result in higher rates of favorable outcome. We as-
sessed the impact of the onset-to-needle-time on treatment outcome in our German tertiary care 
stroke center. 
Methods:  
We performed a posthoc analysis of our stroke data base (2011-2013) including all patients 
treated with rtPA for acute ischemic stroke in the MCA territory within 4.5 hrs (n=250; mean 
age 74.5 +/- 11.9 years; 50.8% male). We assessed demographic data, onset-to-needle-time 
(ONT), door-to-needle-time (DNT), rates of favorable outcome (modified Rankin Scale, mRS 
0-1) and independency (mRS 0-2) at discharge as well as complications.  
Results:  
Mean ONT was 134 +/- 48 min, mean DNT was 48 +/- 25 min. 94 patients (37.6%) had a fa-
vorable outcome, 139 (55.6%) were independent. Younger age and lower initial NIHSS were 
related to a more favorable outcome and higher independency rates (all p<0.001). DNT was not 
related to the outcome. Furthermore, shorter ONT was not related to higher rates of favorable 
outcome / independency. There was even a trend to a better outcome for long ONT (p=0.008), 
which was not related to age, NIHSS or mRS. 25.2% had complications, in-hospital mortality 
was 7.6%, 3.2% had intracranial bleeding; there was no association of ONT/DNT and rate of 
complications. 
Conclusions:  
The overall rates of positive outcome and complications were comparable to those described 
in RCTs. In contrast to RCT data, patients with long ONT profited even slightly better from 
thrombolysis than patients with short ONT in our sample. One may conclude that intravenous 
thrombolysis appears to be equally safe and efficient in patients treated early and late within the 
4.5 hour time-frame. Further analysis is necessary to clarify the cause for these results that dif-
fer from RCTs. 
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Emergent intubation for patients with brain hemorrhagic strokes 
N.P. DEDHIA1, W. TAO2, I. BONILLA-YOON3, M-F. PETCHY4, J. EDLOW5, L.R. CA-
PLAN6

 
BETH ISRAEL DEACONESS MEDICAL CENTER, BOSTON, USA1,BETH ISRAEL 
DEACONESS MEDICAL CENTER, BOSTON, USA2, BETH ISRAEL DEACONESS MEDI-
CAL CENTER, BOSTON, USA3, BETH ISRAEL DEACONESS MEDICAL CENTER, BOS-
TON, USA4, BETH ISRAEL DEACONESS MEDICAL CENTER, BOSTON, USA5, BETH 
ISRAEL DEACONESS MEDICAL CENTER, BOSTON, USA6

Background: Performing endotracheal intubation is common in USA emergency depart-
ments(ED). This procedure requires administration of sedation and usually paralytic agents, 
which impede obtaining history and performing neurological examinations. There are no data 
about the effectiveness of intubation in patients with acute brain hemorrhage or ischemia. There 
are no guidelines or prospective data on inidications to intubate hemorrhagice or ischemic 
stroke patients. Hemorrhagic strokes are often complicated by cerebral edema, neurological de-
terioration and vomiting; and hence these patients are often intubated prophylactically for air-
way protection. We aim to characterize the frequency and outcomes of urgent ED intubation in 
various geographic locations. 
Methods: We retrospectively analyzed data from stroke patients admitted to the Beth Israel 
Deaconess Medical Center(BIDMC) during the year 2003 - 2012. The charts were reviewed ; 
patient findings and outcomes for recorded for those intibated in the ED of BIDMC or at teh 
community hospitals before arrival. 
Results: Among 1311 hemorrhagic stroke patients admitted , 484 (37%) were intubated in 
Boston EDs. of which 12% died in hospital ; 44% had withdrawal of care; only 2% were dis-
charged home. In contrast ; the frequency of intubations at the two French Emeregency depart-
ments were recorded as 16.2 % over the span of 6 years from 2005 -2011. In West China Hos-
pital , Chengdu , China the rate of intubation was much lower for hemorrhagic stroke. 
Conclusions: Large Intracranial hemorrhages cause severe morbidity and high mortality. The 
rate of intubation in these patients varies greatly in different geographical loactions and there is 
no guideline for emergent intubation in such patients. We plan to study the variability and the 
effectiveness if emergent intubation in Stroke using data from different sites. 
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Acute extracranial occlusion of the internal carotid artery: emergent surgery remains a 
viable option. 
V. Beneš 3rd1, P. Buchvald2, S. Klimošová3,  Z. Eichlová4, P. Suchomel5 
 
Regional hospital Liberec, Liberec, CZECH REPUBLIC1,Regional hospital Liberec, Li-
berec, CZECH REPUBLIC2, Regional hospital Liberec, Liberec, CZECH REPUBLIC3, Re-
gional hospital Liberec, Liberec, CZECH REPUBLIC4, Regional hospital Liberec, Liberec, 
CZECH REPUBLIC5

Background. Acute symptomatic occlusion of extracranial internal carotid artery (eICA) can 
lead to a critical and potentialy devastating stroke associated with high morbidity and mortali-
ty. Optimal treatment remains unclear. We analyzed our institutional experience with emergent 
surgical recanalization of acutely occluded eICA. Methods. Retrospective analysis of hospital 
records, surgical reports, imaging studies and outpatient records. Final outcome was assessed 
according to modified Rankin Scale (mRS). Results. Between 1/2010 and 9/2013 22 patients 
underwent emergent surgical recanalization. There were 17 men and 5 women, mean age 65,4 
years (range 37-85). Mean admission National Institute of Health Stroke Scale (NIHSS) was 
12 (range 6-21). All patients had evidence of salvageable penumbra on perfusion computer 
tomography. Tandem intracranial lesion was present in 9 patients. Surgical recanalization was 
successful in 16 patients (72,7%). 24 hours after surgery 17 patients (77,2%) improved by a 
minimum of 1 point on NIHSS, 14 patients (63,6%) improved by 3 and more points; 2 patients 
deteriorated by 2 and 5 points, the latter treated initially with systemic thrombolysis, due to in-
tracranial hemorrhage. No other intracranial hematoma was observed. During 30 days follow-
ing surgery 2 patients died (9% mortality rate) due to severity of initial stroke. On discharge, 4 
patients were classified as mRS 0, 5 patients as mRS 1, 5 patients as mRS 2 and 6 patients as 
mRS 4. Favorable recovery (mRS 0-2) was achieved in 14 patients (63,6%) on discharge. No 
change in mRS was observed at 3 months. Conclusions. Our results suggest, that emergent sur-
gical desobliteration of occluded eICA can lead to favorable recovery in majority of patients. 
Patient selection based on penumbra imaging is crucial. Given the popularity and simplicity of 
carotid endarterectomy, the procedure should by no means be abandoned in treatment of acute 
eICA occlusion. 
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The Impact of the Stroke Unit on Stroke Outcomes in an Academic Medical Center in 
Saudi Arabia 
A.M. Al-Qahtany1, A. Ahmed2, A. Alamry3,  A.M. Al Khathaami4

 
King Faisal Medical City for Southern Region, Abha, SAUDI ARABIA1,King Saud Bin 
Abdulaziz University for Health Sciences-College of Public Health and Health informatics, 
Riyadh, SAUDI ARABIA2, King Saud Bin Abdulaziz University for Health Sciences-College 
of Public Health and Health informatics, Riyadh, SAUDI ARABIA3, King Saud Bin Abdulaziz 
University for Health Sciences-College of Public Health and Health informatics, Riyadh, SAU-
DI ARABIA4

Background and Purpose: Multidisciplinary Stroke unit (SU) reduces mortality and morbidity 
of stroke compared to conventional care. Nevertheless, the evidence of its effectiveness outside 
the developed countries is limited. We aimed to study the impact of SU on patients’ outcome in 
an academic medical center in Saudi Arabia. Methods: We conducted a pre- post study at King 
Abdulaziz Medical City, Riyadh, Saudi Arabia as part of a prospective hospital-based stroke 
registry from January, 2012 to December, 2013. Patients with acute stroke or transient isch-
emic attack and modified Rankin scale ≤2 prior to stroke were included. We compared post-
stroke in-hospital complications and length ofstay (LOS) before and after establishment of the 
SU. The in-hospital complications were defined as a composite of death, pneumonia, urinary 
tract infection, deep venous thrombosis/pulmonary embolism, fall, bedsore, recurrent stroke 
or TIA or neurologicaldeterioration). Results: In864 stroke patientsincluded, the mean age was 
60 years (±13.9) and men were 63.3%. Mortality rate was 3%, and In-hospital complications 
rate was17.5% of all patients. The SU reduced in-hospital complications by 56.6% (28.6% to 
12.4%, p-value = 0.001, NNT=6). The median LOS was decreased by 30% (9 vs 6 days, P= 
0.001).The presence of complications increased the median LOS by 5 days (7 to 12 days, p-val-
ue = 0.001).The logistic regression analysis revealed that the chance of complications after 
implementation of SU was significantly lower than before implementation of SU (OR=0.30, 
95% CI 0.222 to 0.499, p-value =0.001). Conclusion: SU establishment resulted in significant 
decrease in in-hospital complications and LOS among stroke patient compared to conventional 
care. Immediate implementation of Stroke Unitsin Saudi hospitals is highly recommended. 
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Impact of clinical trial participation on ‘door-to-needle’ time performance: the EN-
CHANTED trial 
Ji. Yang1, X. Wang2, X. Chen3, Qiang Li4, G. Wu5,  P. Lavados6, T. Robinson7,  H. Arima8, R. 
Lindley9, C. S. Anderson10

ENCHANTED Investigators 
The Department of Neurology, Nanjing First Hospital, Nanjing Medical University, Nan-
jing, CHINA1,The George Institute for Global Health, University of Sydney and Royal Prince 
Alfred Hospital, Sydney, AUSTRALIA2, The George Institute for Global Health, University of 
Sydney and Royal Prince Alfred Hospital, Sydney, 3, The George Institute for Global Health, 
University of Sydney and Royal Prince Alfred Hospital, Sydney, AUSTRALIA4, The Depart-
ment of Neurology, Hebei Yutian Hospital, Tangshan, CHINA5, Servicio de Neurología, De-
partamento de Medicina. Clínica Alemana, Universidad del Desarrollo, Santiago, CHILE6, 
Department of Cardiovascular Sciences and NIHR Biomedical Research Unit in Cardiovascular 
Disease, University of Leicester, Leicester, UNITED KINGDOM7, The George Institute for 
Global Health, University of Sydney and Royal Prince Alfred Hospital, Sydney, AUSTRALIA8, 
The George Institute for Global Health, University of Sydney and Royal Prince Alfred Hospi-
tal, Sydney, AUSTRALIA9, 
The George Institute for Global Health, University of Sydney and Royal Prince Alfred Hospi-
tal, Sydney, AUSTRALIA10

Background: Door-to-needle time (DNT) is a key performance indicator of efficient use of 
gold standard intravenous thrombolysis treatment in acute ischaemic stroke (AIS). We aimed 
to determine (i) whether DNT improved over time among participants of the ENCHANTED 
trial, (ii) the extent to which DNT in China differs from sites elsewhere, and (iii) clinical pre-
dictors of DNT. Methods: Data were derived from the first 1027 patients enrolled in the EN-
hanced Control of Hypertension ANd acute sTrokE stuDy (ENCHANTED), an international, 
quasi-factorial, open (0.6mg/kg vs 0.9mg/kg rtPA; intensive vs standard BP control), blinded 
outcome assessed, randomised controlled trial of rtPA-eligible AIS patients. Secular trends 
in DNT were assessed across tertiles of time since the study started in March 2012: 1st 0-132 
days (n=301), 2nd 133-294 days (n=299) and 3rd 295-623 days (n=301). Predictors of longer 
DNT (≥60 mins) were determined in a logistic regression model. ENCHANTED is registered 
(ClinicalTrials.gov, NCT01422616). Results: In 954 (93%) patients with available data, over-
all median DNT (min) is currently 76 (95%CI 49-120), but it has increased significantly over 
time (tertiles): 73 (69-78), 72 (68-77) and 85 (80-91) (p<0.01). There has been a non-significant 
decline in DNT for patients in China (n=376; 125, 123, 115 min, p=0.10) compared to those 
elsewhere (n=525; 58, 52, 56 min, p=0.29). China (OR 27.62, 95%CI 16.63-45.87; p<0.01), 
short onset-to-door time (1.01, 1.01-1.02; p<0.01) and few (<10) patients treated per year (1.66, 
1.02-2.69; p=0.04) were independent predictors of longer DNT. Conclusions: Overall DNT 
in ENCHANTED is comparable to international rtPA registries, but secular and geographical 
trends are emerging. Participation in an acute stroke clinical trial does not necessarily translate 
into improved DNT. Programs to improve the delivery of rtPA are needed in China. 
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Mechanical Recanalization in Acute Ischemic Stroke: 
3-month Data from a Certified Stroke Unit in a Rural Area 
C. Rueckert1, A. Bernhard2, N. Prey3,  T. Staudacher4, D. Bengel5

 
Department of Neurology, St. Elisabeth Hospital, Ravensburg, GERMANY1,Department of 
Neuroradiology, St. Elisabeth Hospital, Ravensburg, GERMANY2, Department of Neuroradiol-
ogy, St. Elisabeth Hospital, Ravensburg, GERMANY3, Department of Neurology, St. Elisabeth 
Hospital, Ravensburg, GERMANY4, Department of Neurology, St. Elisabeth Hospital, Ravens-
burg, GERMANY5 

Background: Favorible outcome in stroke patients depends on the time period between onset of 
symptoms and successful revascularisation. Thrombolysis with intravenously administered tis-
sue plasminogen activator (rtPA) has been proved to be effective for good outcome. The aim of 
mechanical recanalization is to improve recanalization rates and therefore outcome especially 
in patients with proximal occlusions of large brain supplying vessels without the risk of throm-
bolysis-associated hemorrhage. Unfortunately, recent studies have not shown clear proof of ef-
ficacy. 
Methods: In our series of 69 consecutive patients receiving mechanical treatment with or with-
out intravenous thrombolytic therapy between February 2012 and March 2013 we analyzed the 
clinical outcome on discharge and 3 months after treatment. Systemic thrombolytic therapy was 
administered in standard dosage within the 4,5 hour time window, SolitaireÔ FR was the device 
used for mechanical treatment. The 3-month-follow-up was performed by using a standardized 
interview. Clinical outcome was measured by using the modified Rankin Scale (mRS) . 
Results: Two thirds of all patients had a middle cerebral artery occlusion, 20% a distal internal 
carotid occlusion, 12% a basilar artery occlusion. 70% were treated with intravenous thrombol-
ysis plus mechanical revascularisation, 30% with mechanical treatment only. Successful reca-
nalization was achieved in 84%. 80% had a mRS score of 5 on admission, reduced to 24% at 
discharge and 6% after 3 months. A mRS score of 0 to 2 was observed in 27% at discharge and 
33% after 3 months. 
Conclusion: Our data show that in patients with proximal occlusions of large brain supplying 
vessels mechanical treatment is an option for improving their outcome. Mechanical recanaliza-
tion has not been proofed to be superior to intravenous thrombolysis, but may be of use in those 
patients if administered rapidly to ensure fast reperfusion.
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What role for off-label thrombolysis in 2014? 
B. Bouamra1, E. Meideros De Bustos2, E. Muzard3,  E. Revenco4, O. Chebut5,  L. Vaconnet6, T. 
Moulin7 
 
Service de Neurologie, CHRU, F-25030 Besançon, Besancon, FRANCE1,Service de Neu-
rologie, CHRU, F-25030 Besançon, Besancon, FRANCE2, Service de Neurologie, CHRU, 
F-25030 Besançon, Besancon, FRANCE3, Service de Neurologie, CHRU, F-25030 Be-
sançon, Besancon, FRANCE4, Service de Neurologie, CHRU, F-25030 Besançon, Besancon, 
FRANCE5, Service de Neurologie, CHRU, F-25030 Besançon, Besancon, FRANCE6, Service 
de Neurologie, CHRU, F-25030 Besançon, Besancon, FRANCE7

BACKGROUND  
An observational based on the stroke registry of the neurological emergencies network in the 
French Franche-Comté region, RUN-FC (2009-2012). Comparison of two populations compris-
ing patients thrombolysed in compliance or at variance with the May 2009 recommendations of 
the French Health Authority (HAS): “Stroke: early treatment (warning, pre-hospital phase, ini-
tial hospital phase, indications for thrombolysis). 
METHODS 
All patients who received rt-PA treatment in the initial phase of ischaemic stroke in all hospitals 
in the region were included (n=393). Presentation of the different characteristics of protocol 
deviation. Comparison of the two populations in terms of NIH, age, time limit, Rankin score 
at 3 months and haemorrhagic transformation. Identification of significant criteria modifying 
Rankin score at 3 months (3M) in the event of protocol deviation. 
RESULTS 
During the target period, 115 patients received off-label thrombolysis as against 265, mainly in 
the primary regional stroke unit (63%). Exceeding time limits is the main reason for protocol 
deviation. Patients were also significantly older. Rankin at 3M (2.51 vs 2.97), as well as mor-
tality at 3M (9% vs 18%), was higher in the off-label group. Multivariate analysis revealed that 
protocol deviations based on medical decisions but without deliberation (p<0.01), age(p=0.03) 
and initial NIH (p<0.0001) increase the Rankin score or mortality, contrary to time limits and 
protocol deviations based on a considered medical decision, which do not increase the score. 
CONCLUSION 
Off-label thrombolysis is common practice in the Franche-Comté region. The recommendations 
have been established for a population; for individuals and provided that decision-making crite-
ria are deliberated, they can be disregarded for the benefit of the patient. 
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Feasibility of the Montreal Cognitive Assessment in acute stroke patients 
S. Horstmann1, T. Rizos2, G. Rauch3,  C. Arden4, R. Veltkamp5

 
University of Heidelberg, Department of Neurology, Heidelberg, GERMANY1,UNiversi-
ty of Heidelberg, Department of Neurology, Heidelberg, GERMANY2, University of Heidel-
berg,Institute of Medical Biometry and Informatics, Heidelberg, GERMANY3, University of 
Heidelberg, Department of Neurology, Heidelberg, GERMANY4, Imperial College London, 
Department of Stroke Medicine, London, UNITED KINGDOM5

Background: Cognitive deficits are common following stroke. Cognitive function in the acute 
stroke setting is a predictive factor for mid-term outcome. The Montreal Cognitive Asses-
sement (MoCA) is a screening tool for cognitive impairment. We evaluated feasibility of 
MoCA in the acute phase of stroke and determined factors predictive of cognitive impair-
ment.                                                                                                                                                                                                                                    
Methods: In this prospective, single-center, explorative and observational study consecutive 
patients with ischemic (IS) or hemorrhagic stroke (ICH) were enrolled between 03/2011 and 
09/2012. For each patient cardiovascular risk factors, the National institute of Stroke Scale (NI-
HSS) and the premorbid modified Rankin Scale Score (mRS) were assessed. Cognitive perfor-
mance was measured using the MoCA within the first days of admission. A MoCA score of <26 
was considered to indicate cognitive impairment.
Results: A total of 842 patients with IS (89.0%) and ICH (11.0%) were enrolled in our study. 
MoCA was feasible in 677/842 patients (80.4%). Factors independently associated with 
non-feasibility were stroke severity (NIHSS), premorbid functional status (mRS), age, and low-
er educational level. Mean MoCA was 21.4 (SD 5.7). 497/677 (73.4%) patients appeared cog-
nitively impaired (<26/30). Independent predictive factors for a lower MoCA score were age, 
educational level, stroke severity (NIHSS) and the premorbid functional status (mRS). 
Conclusion: In the acute phase of stroke, MoCA is feasible in about 80% of eligible patients. At 
this stage, MoCA identifies a cognitive impairment in 75% of patients. 
 
 

B1723 Acute stroke: emergency management, stroke units and complications  

Unequal opportunities of intra-arterial treatment for women with acute ischemic stroke 
I.R. de Ridder1, D. Beumer2, G. Saiedie3,  S. Fonville4, P.J. Koudstaal5,  A. van der Lugt6, 
D.W.J. Dippel7 
for the MR CLEAN investigators 
 
Department of neurology, Erasmus MC University Medical Center, Rotterdam, THE 
NETHERLANDS1,Department of neurology, Maastricht University Medical Center, Maas-
tricht, THE NETHERLANDS2, Department of neurology, Erasmus MC University Medical 
Center, Rotterdam, THE NETHERLANDS3, Department of neurology, Erasmus MC Univer-
sity Medical Center, Rotterdam, THE NETHERLANDS4, Department of neurology, Erasmus 
MC University Medical Center, Rotterdam, THE NETHERLANDS5, Department of radiology, 
Erasmus MC University Medical Center, Rotterdam, THE NETHERLANDS6, Department of 
neurology, Erasmus MC University Medical Center, Rotterdam, THE NETHERLANDS7

Background 
In a previous study, we showed that women with acute ischemic stroke (AIS) are less often 
treated with intravenous alteplase, because of longer onset to door time. We now assessed op-
portunities of intra-arterial treatment for men and women with AIS.  
Methods 
We used data from the Erasmus Stroke Study (ESS) database and MR CLEAN pretrial data-
base. The ESS database consists of all consecutive patients with AIS admitted to the emergency 
department of the Erasmus MC University Medical Center between 2006 and 2012. All patients 
admitted within 6 hours of symptom onset underwent routine CT angiography of the carotid 
and intracranial arteries. The MR CLEAN pretrial database consists of all patients with AIS 
caused by a proximal intracranial occlusion treated with intra-arterial treatment between 2002 
and 2012 in The Netherlands. We used binominal testing to assess differences in sex distribu-
tion between the samples.  
Results 
Three hundred and three patients from the ESS database met the inclusion criteria. Mean age 
was 63 years and 152 (50%) patients were female. Eighty-seven patients (29%) had a clinically 
relevant intracranial occlusion, 41 (47%) of these were female. There were no differences in 
onset to door time, stroke severity, side and presence of contra-indications. We analyzed data of 
491 patients from the MR CLEAN pretrial database. Mean age was 60 years and 196 patients 
(40%) were female. This proportion was significantly lower than expected (p=0.001).  
Conclusion 
The occurrence of intracranial occlusions is similar in women and men. However, of all pa-
tients in the Netherlands who received intra-arterial treatment between 2002 and 2012, wom-
en were less often treated than expected. There was no confounding effect of age, side, stroke 
severity or the presence of contra-indications for treatment. This suggests that - at least in the 
Netherlands - women with AIS have less opportunity for intra-arterial treatment than men. 
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Delivery of out of hours thrombolysis in a semi-rural area: comparing an in-house centre 
versus telemedicine service. 
N.R. Evans1, C.S. Lebus2, D.J. Day3,  T.B. Stoker4, P.A. Phillips5,  N. Sharma6, E.A. Warburton7 
 
Department of Clinical Neurosciences, University of Cambridge., Cambridge, UNITED 
KINGDOM1,Stroke Unit, Cambridge University Hospitals NHS Foundation Trust., Cam-
bridge, UNITED KINGDOM2, Stroke Unit, Cambridge University Hospitals NHS Foundation 
Trust., Cambridge, UNITED KINGDOM3, Department of Older People’s Medicine, Ipswich 
Hospital., Ipswich, UNITED KINGDOM4, Department of Older People’s Medicine, Ipswich 
Hospital., Ipswich, UNITED KINGDOM5, Department of Clinical Neurosciences, Universi-
ty of Cambridge., Cambridge, UNITED KINGDOM6, Department of Clinical Neurosciences, 
University of Cambridge., Cambridge, UNITED KINGDOM7

Background: 
Cambridge University Hospitals (CUH) (1,180 beds) provides an in-house out of hours throm-
bolysis service delivered by stroke nurses and neurology registrars within East Anglia, a 
semi-rural part of the United Kingdom. Ipswich Hospital (IH) (557 beds), located 85km east 
of Cambridge, is a district general hospital providing out of hours thrombolysis by a medical 
registrar and stroke nurse with consultant assessment via a regional telemedicine service. This 
study compared timings of out of hours thrombolysis between in-house and telemedicine ser-
vices. 
Methods:
Door to CT and CT to thrombolysis bolus times were collected retrospectively from the Safe 
Implementation of Treatment in Stroke database for CUH between May-October 2013 and IH 
between August 2012-April 2013, for in hours (9am-5pm Monday-Friday) and out of hours. 
Results: 
70 cases were thrombolysed (35 CUH, 35 IH); 17 (48.6%) CUH and 23 (65.7%) IH cases out 
of hours. One-way ANOVA testing CT to bolus time showed significantly longer times out of 
hours F (1, 1)=16.4, p<0.001; but no difference in out of hours times between the two centres 
F (1,1)=1.57, p=0.22. One-way ANOVA testing Door to CT times showed no significant dif-
ference between centres F (1,1)=1.88, p=0.18; or between in/out of hours F (1,1)=1.10, p=0.3. 
Mean CUH in-hours door to CT and CT to bolus (in minutes) were 43.4 (SD 39.9) and 35.3 
(SD 15.4), out of hours door to CT 33.4 (SD 26.6), out of hours CT to bolus 54.8 (SD 33.3). 
Mean (in minutes) IH in-hours door to CT was 31.3 (SD 16.5), in-hours CT to bolus 24.4 (SD 
8.1), out of hours door to CT 27.7 (SD 14.1), out of hours CT to bolus 61.3 (SD 36.6). 
Conclusions: 
Our results show that whilst there is a longer door to bolus time out of hours, there is no signif-
icant difference between an in-house service and a telemedicine-delivered service. However, 
the door to bolus times are slower than reported in urban environments and this may represent a 
more generic issue for rural stroke services. 
 
 

B1725 Acute stroke: emergency management, stroke units and complications  

Effectiveness of Additional Endovascular Treatment in patients with Acute Symptomatic 
Internal Carotid Artery Occlusion and Receiving IV thrombolysis 
J.-H. Hong1, M.K. Han2, T.H. Park3,  K.B. Lee4, B.C. Lee5,  J.K. Cha6, J Lee7,  S.J. Lee8, Y.J. 
Cho9, J.M. Park10, J.T. Kim11, K.-H. Yu12, J Lee13, J.S. Lee14, H.-J. Bae15 
 
Department of Neurology, Dongsan Medical Center, Keimyung University, Daegu, 
SOUTH KOREA1,Department of Neurology, Seoul National University Bundang Hospi-
tal, Seongnam, SOUTH KOREA2, Department of Neurology, Seoul Medical Center, Seoul, 
SOUTH KOREA3, Department of Neurology, Soonchunhyang University College of Medicine, 
Asan, SOUTH KOREA4, Department of Neurology, Hallym University College of Medicine, 
Anyang, SOUTH KOREA5, Department of Neurology, Dong-A University College of Med-
icine, Busan, SOUTH KOREA6, Department of Neurology, Yeungnam University School of 
Medicine, Daegu, SOUTH KOREA7, Department of Neurology, Eulji University Hospital, Eul-
ji University College of Medicine, Daejeon, SOUTH KOREA8, Department of Neurology, Ilsan 
Paik Hospital, Inje University College of Medicine, Goyang, SOUTH KOREA9, 
Department of Neurology, Eulji General Hospital, Eulji University School of Medicine, Seoul, 
SOUTH KOREA10, Department of Neurology, Chonnam National University Medical School, 
Gwangju, SOUTH KOREA11, Department of Neurology, Hallym University College of Med-
icine, Anyang, SOUTH KOREA12, Department of Biostatistics, Korea University College of 
Medicine, Seoul, SOUTH KOREA13, Biostatistical Consulting Unit, Soonchunhyang Universi-
ty Medical Center of Biostatistics, Seoul, SOUTH KOREA14, Department of Neurology, Seoul 
National University Bundang Hospital, Seongnam, SOUTH KOREA15 

Objectives: We investigate the effectiveness and safety of additional endovascular treatment 
(EVT) in acute ischemic stroke patients with internal carotid artery occlusion (ICAO) and re-
ceiving intravenous thrombolysis (IVT). 
Methods: Consecutive 4284 ischemic stroke patients within 4.5 h of stroke onset between 
March 2010 and March 2013 were collected from a prospective stroke registry at 11 university 
hospitals. Among them, patients treated with IVT due to symptomatic ICAO were identified. 
Clinical outcomes between an IVT-alone and additional EVT after IVT were compared with the 
use of propensity scores and inverse-probability of treatment weighting and predefined covari-
ates for adjustment to reduce treatment selection bias. 
Results: Total 249 patients were enrolled and their mean age was 71.4 years (male, 55.4%; me-
dian baseline NIHSS, 15). Additional EVT and IVT-alone was performed in 42.6% (N=106) 
and in 57.4% (N=143), respectively. There was higher favorable outcome (modified Rankin 
scale &#8804; 2, 36.4% vs 18.2%; Odds ratio [OR], 3.03; 95% confidence interval [CI], 1.47 to 
6.25) and lower mortality (18.9% vs 32.1%; OR, 0.29; 95% CI, 0.13 to 0.62) at 3 months with 
additional EVT group than with IVT-alone group. On the other hand, additional EVT did not 
increase significantly the rate of symptomatic hemorrhagic transformation (SITS-MOST defini-
tion, 12.3% vs 9,4%; OR, 1.35; 95% CI, 0.55 to 3.33). Rate of successful recanalization (TICI 
>/= 2b) by additional EVT after IVT was 66.0%. 
Conclusion: Additional EVT after IVT for acute symptomatic patients with ICAO may be bet-
ter as comparing with those of IVT-alone strategy.
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FACTORS ASSOCIATED WITH IN-HOSPITAL DELAYS FOR INTRAVENOUS 
THROMBOLYSIS IN A TERTIARY STROKE CARE HOSPITAL. 
A.M. Iglesias Mohedano1, A. García Pastor2, A. García Arratibel3,  P. Sobrino García4, F. Díaz 
Otero5,  A. Muñoz González6, F. Romero Delgado7,  R. Domínguez Rubio8, P. Vázquez Alen9, 
Y. Fernández Bullido10, J.A. Villanueva Osorio11, A. Gil Núñez12

 
Hospital General Universitario Gregorio Marañón, Madrid, SPAIN1,Hospital General 
Universitario Gregorio Marañón, Madrid, SPAIN2, Hospital General Universitario Grego-
rio Marañón, Madrid, SPAIN3, Hospital General Universitario Gregorio Marañón, Madrid, 
SPAIN4, Hospital General Universitario Gregorio Marañón, Madrid, SPAIN5, Hospital Gen-
eral Universitario Gregorio Marañón, Madrid, SPAIN6, Hospital General Universitario Gre-
gorio Marañón, Madrid, SPAIN7, Hospital General Universitario Gregorio Marañón, Madrid, 
SPAIN8, Hospital General Universitario Gregorio Marañón, Madrid, SPAIN9,Hospital General 
Universitario Gregorio Marañón, Madrid, SPAIN10, Hospital General Universitario Grego-
rio Marañón, Madrid, SPAIN11, Hospital General Universitario Gregorio Marañón, Madrid, 
SPAIN12

BACKGROUND:  our aim was to determine which factors are associated with a delay in door-
to needle (DTN) time in our hospital. This will help us to design future strategies to shorten 
time to treatment with intravenous thrombolysis (IVT).  
METHODS: retrospective analysis of a prospective cohort of patients with ischemic stroke 
treated with IVT between 1 January 2009- 31 December 2012 in our hospital. The relationship 
between DTN and the following features were analyzed: age, gender, personal history, onset-to-
door time (OTD), pre-hospital stroke code activation, blood pressure and blood glucose level, 
National Institutes of Health Stroke Scale (NIHSS), computed tomography angiography (CTA) 
and/or doppler/duplex ultrasound (DUS) performed before IVT, time to hospital arrival, day of 
the week and year of stroke. 
RESULTS: 239 patients were treated. Median times in minutes (IQR): OTD 84(60-120); DTN 
52 (43-70); Onset-to-needle (OTN) 145 (120-180). DTN time was significantly reduced with 
the stroke code activation: 51 vs 72 minutes (p=0.001), and increased with the CTA perfor-
mance: 59 vs 48.5 (p=0.001) and with OTD time< 90 minutes: 58 vs 48 (p=0.001). In the mul-
tivariate linear regression analysis, two factors affected DTN: stroke code activation (26.1% 
reduction; p< 0.001) and OTD time (for every 30 minutes delay in OTD, there was a 4.6 min-
ute delay in DTN; p=0.02). On the other hand, CTA performance delayed DTN by 14.4% (p = 
0.03). Other factors had no significant influence on DTN time. 
CONCLUSIONS: we should treat patients as soon as possible after their arrival at the hospital 
independently of OTD time. The performance of a CTA before IVT, leads to lose half of the 
time saved with the pre-hospital stroke code. Therefore, strategies to save time during its per-
formance should be designed.

B1727 Acute stroke: emergency management, stroke units and complications  

Elevated pre-treatment blood pressure in patients otherwise eligible for intravenous rtPA; 
Does blood pressure treatment lead to an increase in thrombolysis rate? 
T.P. Zonneveld1, M. Dirks2, D.W.J. Dippel3, P. Nederkoorn4, R.J. van Oostenbrugge5,  N. 
Kruyt6 
 
Academic Medical Centre Amsterdam, Amsterdam, THE NETHERLANDS1,Erasmus MC 
University Hospital Rotterdam, Rotterdam, THE NETHERLANDS2, Erasmus MC University 
Hospital Rotterdam, Rotterdam, THE NETHERLANDS3, Academic Medical Centre Amster-
dam, Amsterdam, THE NETHERLANDS4, Maastricht University Medical Center, Maastricht, 
THE NETHERLANDS5, Leiden University Medical Centre, Leiden, THE NETHERLANDS6

Background 
Elevated pre-treatment blood pressure (BP) is an important contraindication withholding in-
travenous thrombolysis in patients with acute ischemic stroke. Whether BP should be actively 
lowered is unclear. The aims of this study are to determine whether active lowering of elevated 
pre-treatment BP is feasible with more patients subjected to intravenous thrombolysis, and to 
analyze safety and clinical outcome compared to a conservative watch and wait strategy. 
Methods 
This study is a retrospective cohort study of two national trials (PRACTISE and PASS). We 
included all patients with acute ischemic stroke within the thrombolysis time window, without 
another contraindication for intravenous thrombolysis then elevated pre-treatment BP. The pri-
mary outcome is treatment with intravenous rtPA. Secondary outcomes are symptomatic intra-
cranial hemorrhage (sICH) and clinical outcome at three months. 
Results 
In total, 231 patients had elevated pre-treatment BP as the only contraindication for intravenous 
thrombolysis. Of these, 67 (29%) received active BP lowering and 164 (71%) a conservative 
strategy. In the active group 56 patients (84%) were treated with intravenous rtPA versus 93 
patients (56%) in the conservative group (p<0.05). Post-rtPA sICH was observed in 4 patients 
(7%) in the active versus 7 patients (8%) in the conservative group. Favorable clinical outcome 
at three months (mRS < 3) was observed more often in the active group (55% vs. 46%). 
Conclusion 
Elevated pre-treatment blood pressure in patients otherwise eligible for IVT is common (21%), 
and compared to a conservative strategy active lowering leads to a higher rate of patients treat-
ed with intravenous rtPA. In this relatively small series treatment strategy was not associated 
with sICH. We did not find proof of improved clinical outcome in patients treated for high 
blood pressure, but the ordinal analysis showed a favorable non-significant shift in the distribu-
tion of scores with an active strategy. 
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Stroke or Non-Stroke in dizzy patients in rural areas:  
The necessity for remote examination. 
Televertigo project 
G.J. Hubert1, N.S. Todd2, N. Lehnen3, K. Jahn4, S. Boy5,  H.J. Audebert6, P. Mueller-Barna7,  
R.L. Haberl8, E. Schneider9

 
Staedtisches Klinikum Muenchen, TEMPiS, Munich, GERMANY1,Staedtisches Klinikum 
Muenchen, TEMPiS, Munich, GERMANY2, Ludwig-Maximilians University German Cen-
ter for Dizziness and Balance Disorders, Munich, GERMANY3, Ludwig-Maximilians Uni-
versity German Center for Dizziness and Balance Disorders, Munich, GERMANY4, Dpt. of 
Neurology, University of Regensburg, TEMPiS, Regensburg, GERMANY5, Center for Stroke 
Research, Charite, Universitätsmedizin Berlin, Berlin, GERMANY6, Staedtisches Klinikum 
Muenchen, TEMPiS, Munich, GERMANY7, Staedtisches Klinikum Muenchen, Munich, GER-
MANY8, Ludwig-Maximilians University German Center for Dizziness and Balance Disorders; 
Brandenburg Institute of Technology Cottbus - Senftenberg, Munich/Senftenberg, GERMANY9

Background: 
Dizziness is frequent in emergency care. In acute vestibular syndrome differentiation between 
peripheral and central cause is essential for correct management and can best be judged by per-
forming 3 clinical tests (head-impulse-test, test of direction-changing nystagmus and test of 
skew deviation). However, interpretation of these tests requires special expertise and the short-
age of Neuro-otologists makes wide-spread implementation difficult. Telemedicine has become 
an increasing means to bring special expertise to rural areas. However, subtle oculomotor dis-
turbances cannot be captured with existing videoconference systems. A device that quantifies 
the 3 tests could be integrated in videoconference systems and may therefore be available for 
TeleStroke Networks. This evaluation assesses the frequency of acute ongoing dizziness in a 
TeleStroke network and the potential implications for clinical decisions. 
Methods: 
The Telemedical Project for integrative Stroke Care (TEMPiS) is a TeleStroke Unit network 
with 2 hub and 17 spoke hospitals. Patients are examined remotely via videoconference. We 
prospectively documented all patients who suffered from acute ongoing dizziness from 1.Sept–
31.Dec 2013. Suspected etiology, certainty of diagnosis, recommendations of in-hospital treat-
ment, Stroke Unit treatment and intravenous thrombolysis were assessed. 
Results: 
1906 teleconsultations were performed during the study period. Of these patients, 127 had acute 
ongoing dizziness and were included in further analyses. Results are shown in table 1. 
Conclusion: 
More than 300 patients per year with acute ongoing dizziness can be expected in the TEMPiS 
network. Telemedicine based differentiation between central and peripheral etiology in acute 
ongoing dizziness is poor and therefore recommendation for in-hospital and even Stroke Unit 
treatment is high. A device to reliably examine dizzy patients is strongly needed. The Televerti-
go Project may offer such a solution in the near future. 
 

 Number

Thromboly-
sis recom-
mended

In-hospital work-up 
recommended

Stroke unit recom-
mended

Total 127 4 (3%) 124 (98%) 93 (73%)
    

Suspected stroke 58 (46%) 4 (7%) 58 (100%) 57 (98%)
Suspected peripheral 
cause 23 (18%) 0 (0%) 22 (96%) 2 (9%)
Uncertain etiology 46 (36%) 0 (0%) 44 (96%) 34 (74%)

table 1: percentage of number column is related to total number of patients. All other percentages are related to number of the 
specific subgroup.
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Centralisation of Stroke & Vascular Services in County Durham and Darlington- Does It 
really Improve Patient Care from a Carotid Artery Disease Perspective? 
G. Thomas1, P. Evans2, B. Esisi3

 
University Hospital North Durham, County Durham and Darlington NHS Foundation 
Trust, Durham, UNITED KINGDOM1,University Hospital North Durham, County Durham 
and Darlington NHS Foundation Trust, Durham, UNITED KINGDOM2, University Hospital 
North Durham, County Durham and Darlington NHS Foundation Trust, Durham, UNITED 
KINGDOM3

Background 
Since 2012, the Stroke and Vascular Surgery inpatient services in County Durham and Dar-
lington have merged into a single unit based at University Hospital North Durham. There was 
significant social and political upheaval to this. Meanwhile, an audit was designed to examine 
the care pathway followed by patients with active carotid artery disease treated by both above 
specialities. The first audit observed the status quo pre-centralisation of services and the second 
was completed post centralisation. 
Method 
The initial audit, retrospectively interrogated notes of 44 patients that underwent carotid end-
arterectomy between 2009 to 2010. The second audit examined the first 7 months of 2012 post 
merger which, 20 patients were identified. Data in respect of dates of presentation by both ser-
vices, reviews, imaging and surgery were collated.  Following this, the journey was constructed 
into a timeline. A comparison was made between the audits using the standard that surgeries 
must be done within two weeks from initial symptoms. 
Results 
The pre-centralisation audit showed that only 17% of the patients achieved the standard criteria. 
However the post-merger audit showed that 55% fulfilled the standard. A more detailed review 
was undertaken to identify the delays. There were also major discrepancies between inpatient 
and outpatient data in achieving the audit standard. 
Conclusion 
There is good evidence to suggest that there is improvement in service since the centralisation. 
We have identified certain causes of the delays which need to be addressed. A proposed single 
pathway document will devised to achieve 100% of the standard and overcome the delays.

B1730 Acute stroke: emergency management, stroke units and complications  

Should Stroke awareness programmes need to be more effective? 
S. ANDOLE1, L. AL DHAHIR2, R. SIMPSON3,  T. KO KO4, S. Sliuzaite5 
 
Barking Havering and Redbridge Hospitals NHS Trust, Romford, UNITED KING-
DOM1,Barking Havering and Redbridge Hospitals NHS Trust, Romford, UNITED KING-
DOM2, 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

Background: It has been several years since thrombolysis for acute ischaemic stroke is accepted 
as a part of emergency treatment. Successful treatment depends not only on rapid assessment 
and immediate intervention, and this in turn depends on prompt recognition of stroke symptoms 
and arrival into Hospital.  
The aim of this study was to investigate the reasons for low thrombolysis rates in one of the 
densely populated areas of London. This was also to review the effectiveness of stroke aware-
ness programmes in improving early presentations to hospital. 
Methods: A systematic review of all consecutive 60 patients to Hyperacute stroke centre was 
done over the period of 15 days. Prehospital delay was defined as time from symptom onset to 
arrival at the ED of 3 hours and over. Thrombolysis rates were compared in early and delayed 
group. Patients who presented late were also specifically questioned about if they were aware of 
stroke symptoms and also the need to call in emergency number. 
Results: Thrombolysis rates over last 2 years have remained consistently at 12%. However in 
our study, early group thrombolysis have rates of 16%.  22% patients presented within 3 hours 
and 98% of them were not aware of stroke symptoms and immediate action to be taken. 
Conclusions: Delayed presentation and Stroke symptoms awareness is still the single most im-
portant reason for decreased thrombolysis rates. Stroke awareness programmes possibly have 
ceased to be effective after initial run of success and may need to be launched to target specific 
groups. 
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Dysphagia Risk Score, a new  screening tool for dysphagia in stroke patient 
F.R. Pezzella1, A. Amitrano2, C. Pozzessere3,  S. Anticoli4

 
St. Camillo Forlanini Hospital, Rome, ITALY1,St. Camillo Forlanini Hospital, Rome, ITA-
LY2, St. Camillo Forlanini Hospital, Rome, ITALY3, St. Camillo Forlanini Hospital, Rome, IT-
ALY4 

Background 
Dysphagia is a commonly documented morbidity after stroke, but its reported frequencies are 
widely discrepant, ranging between 19% and 81%. The presence of dysphagia has been associ-
ated with an increased risk for pulmonary complications, poor clinical outcome and mortality. 
To evaluate swallowing disorders incidence in our stroke unit population we designed a dys-
phagia screening tool. 
Methods  
DRS-Dysphagia Risk Score is a 9 item screening tool evaluating patient age, consciousness, 
ability to swallow a glass of water , to cough, to spit, presence of wet voice and dyspnea. Ac-
cording to the score patients are classified in four risk group: no risk, low, moderate and high 
risk.  To validate the DRS in stroke patients we administered the DRS and the fiberoptic endo-
scopic examination of swallowing (FEES)  in within 48 hours of stroke unit admittance, during 
a eight week time. We compared the results of the 2 evaluation procedure and measured the 
agreement beyond chance (kappa).  
Results  
We included 71 patients with acute ischemic stroke: 31 women, mean age 69,3, mean NIHSS 
score 6,8; according to the DRS screening tool 70% of stroke patients presented a risk for dys-
phagia ranging from low to high risk; the agreement (kappa) among the FEES and DRS results 
was 0,779.  
Conclusions  
There is emerging evidence that early detection of dysphagia in patients with acute stroke re-
duces not only these complications but also reduces length of hospital stay and overall health-
care expenditures.  The DRS screening tool may contribute to an accurate and timely estimate 
of the incidence of dysphagia and use of decision making algorithm for dietary management 
and may minimize consequences of swallowing disorders in stroke patients. 
 
 

B1732 Acute stroke: emergency management, stroke units and complications  

Efficacy and safety outcome of IV rtPA in Stroke of unknown time of onset versus In-li-
cence treatment. 
A. Brown1, M. Bertoni2, O. Martinovic3,  I. Burger4, G. Gunaratnam5,  H. Baht6, N. Munro7,  P 
Pullicino8, J. Karlsson9, G. Thomas10, T. Webb11, D. Hargroves12, I. Balogun13 
 
Department of Stroke Medicine, East Kent Hospitals University NHS Foundation Trust, 
Kent, UNITED KINGDOM1,Department of Stroke Medicine, East Kent Hospitals Universi-
ty NHS Foundation Trust, Kent, UNITED KINGDOM2, Department of Stroke Medicine, East 
Kent Hospitals University NHS Foundation Trust, Kent, UNITED KINGDOM3, Department 
of Stroke Medicine, East Kent Hospitals University NHS Foundation Trust, Kent, UNITED 
KINGDOM4, Department of Stroke Medicine, East Kent Hospitals University NHS Foundation 
Trust, Kent, UNITED KINGDOM5, Department of Stroke Medicine, East Kent Hospitals Uni-
versity NHS Foundation Trust, Kent, UNITED KINGDOM6, Department of Stroke Medicine, 
East Kent Hospitals University NHS Foundation Trust, Kent, UNITED KINGDOM7, Depart-
ment of Stroke Medicine, East Kent Hospitals University NHS Foundation Trust, Kent, UNIT-
ED KINGDOM8, Department of Stroke Medicine, East Kent Hospitals University NHS Foun-
dation Trust, Kent, UNITED KINGDOM9, 
Department of Stroke Medicine, East Kent Hospitals University NHS Foundation Trust, Kent, 
UNITED KINGDOM10, Department of Stroke Medicine, East Kent Hospitals University 
NHS Foundation Trust, Kent, UNITED KINGDOM11, Department of Stroke Medicine, East 
Kent Hospitals University NHS Foundation Trust, Kent, UNITED KINGDOM12, Department 
of Stroke Medicine, East Kent Hospitals University NHS Foundation Trust, Kent, UNITED 
KINGDOM13 

Introduction:Stroke of unknown time of onset(SUTO) constitute 1/5th of all ischaemic stroke 
admissions.Routine use of IV rtPA is only recommended in those with onset time <4.5 hours.
There is paucity of data on clinical outcome in SUTO versus patients treated In-licence.We hy-
pothesised that efficacy and safety outcome of IV rtPA therapy in SUTO is comparable to In-li-
cence use. Methodology:We compared 90 days mRS,sICH,In-hospital mortality,death due to 
sICH between groups classified as SUTO,≤3hours and 3-4.5hours from prospectively accrued 
data in our stroke register between 01/04/12-31/07/13 from 3 acute stroke units.A logistic re-
gression model was used for all outcome analysis with corresponding odds ratio and 95% CI 
shown,followed by adjustment for baseline NIHSS,age and treatment-out-of-hours. Results:The 
number of participants were:SUTO(n=65),≤3hours(n=186) and 3-4.5hours(n=51),with mean 
age of 77,75,75 respectively.90 days odds of insignificant disability (mRS 0-1) were not differ-
ent between SUTO OR 1.14(95% CI:0.63-2.10),≤3hours OR 0.87(0.48-1.60),3-4.5hours OR 
0.79(0.37-1.67);p=0.82.sICH risks were 1.5%, 1.6%, 5.8% respectively,but there were no sig-
nificant difference in the odds of sICH between SUTO OR 0.87(95% CI:0.33-2.30),≤3hours OR 
1.13(0.43-2.98),3-4.5hours OR 1.83(0.22-3.10);p=0.86.Mortality was 14%,15%,10% respec-
tively and the odds of In-hospital mortality were not different between SUTO OR 0.94(95% 
CI:0.42-2.14),≤3hours OR 1.06(0.47-2.38),3-4.5hours OR 0.68(0.21-2.16);p=0.69.Deaths due 
to sICH were 0%, 1.1%,1.9% respectively and there were no difference in odds of death due to 
sICH between SUTO OR 0.81(95% CI:0.16-4.01),≤3hours OR 1.23(0.25-6.08),3-4.5hours OR 
0.63(0.06-7.15);p=0.82.Adjustment for confounding variables did not change the results. Con-
clusion: IV rtPA treatment outcome in SUTO is not different from In-licence use in our patient 
population.There is an urgent need for multicenter trials and analysis of pooled data to confirm 
our results. 
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Decision analysis for acute care in mild or rapidly remitting stroke symptoms 
L.I. Pereira1, M. Rodrigues2

 
Neurology department, Hospital Garcia de Orta, Almada, PORTUGAL1,Neurology depart-
ment, Hospital Garcia de Orta, Almada, PORTUGAL2 

Background Stroke presenting with mild or rapidly remitting symptoms often precludes throm-
bolysis. However these patients don’t always have a good prognosis, with 10% dead and 30% 
dependent. 
We analyse gains of stroke unit (SU) care and thrombolysis in mild, fluctuating and rapidly re-
mitting stroke. 
Methods We developed a decision analysis model on TreeAge Pro2011©, analysing gains as 
increased years of life expectancy (YLE) and lesser years lost to disability (YLD) at 5 years. 
Stroke severity and mortality probabilities came from a cohort of ischemic stroke (IS) patients 
admitted through stroke code protocol in 2 years. 
Mild stroke was defined as NIHSS<=4. Patients with rapidly remitting symptoms were includ-
ed if best score<=4. Sensitivity analysis was performed maximizing lethality with data from the 
literature. 
Results In 406 patients, 261 (64.3%) had IS. Of all IS, 115 (44.1%) were mild or in rapid remis-
sion (62.6% male, median age 70 years). 
There weren’t differences in age (p=0.75) or gender (p=0.09) regarding SU versus other ward. 
Eight (7.0%) patients received thrombolysis. Thirty-day lethality was 2.7%, occurring outside 
the SU. 
SU care with thrombolysis increased 0.1 YLE and reduced 0.02 YLD compared to SU care 
without thrombolysis.
SU care without thrombolysis added 0.3 YLE and decreased 0.03 YLD compared to treatment 
in other ward or no hospitalisation. 
Sensitivity analysis showed gain of 0.3 YLE and 0.01 less YLD with thrombolysis versus with-
out, and 0.1 more YLE and less 0.03 YLD with SU care without thrombolysis versus other/no 
hospitalisation.
Conclusion The decision analysis model favours SU admission and thrombolysis in mild and 
recovering/fluctuating strokes. As most patients survive without disability, YLE and YLD gains 
are small, but no harm occurs. Clinical trials to support these options would have to include 
large samples, have long follow-up or cautious candidate selection. Statistical models may help 
these decisions in the absence of trials. 
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Short-term prognosis of patients with posterior circulation stroke treated with intrave-
nous thrombolysis 
C. Machado1, S. Varanda2, A. F. Santos3,  S. Rocha4, J. Rocha5,  F. Sousa6, J. Pinho7,  C. Ferrei-
ra8 
 
Hospital de Braga, Braga, PORTUGAL1,Hospital de Braga, Braga, PORTUGAL2, Hospital 
de Braga, Braga, PORTUGAL3, Hospital de Braga, Braga, PORTUGAL4, Hospital de Bra-
ga, Braga, PORTUGAL5, Hospital de Braga, Braga, PORTUGAL6, Hospital de Braga, Braga, 
PORTUGAL7, Hospital de Braga, Braga, PORTUGAL8

Background:  Approximately one fifth of ischemic strokes occur in the posterior circulation 
(PC). Prognosis of PC stroke with basilar occlusion is very poor with a mortality rate greater 
than 80% and treatment protocols are not based on randomized trials. In June 2012, our center 
decided to adopt the Helsinki protocol, using intravenous thrombolysis (IVT) up to 12 hours in 
case of sudden massive onset or up to 48 hours in patients with progressing symptom presenta-
tion of infarction in the PC, in the absence of important acute ischemia in CT scan. Objectives: 
To determine 3 months prognosis of patients with clinically PC stroke treated with IVT. Meth-
ods: Analysis of a prospective registry of all patients with ischemic stroke who presented with 
clinically POCI (OCSP classification) and underwent IVT in the stroke unit between June 2012 
and September 2013. We studied: age, gender, NIHSS score, pcASPECTs, symptoms-to-nee-
dle time, complications and prognosis. Results: We identified 16 POCI patients who performed 
revascularization treatments, 3 only with endovascular treatment. Thirteen patients underwent 
IVT: 61.5 % men, mean age 63 years. Seven patients were in coma, on admission. Median 
initial NIHSS was 21 (interquartile range = 7-30). Score pcASPECTs was 10 in 8 patients, 4 
with spontaneous hyperdense basilar artery sign on CT. Average time symptoms-to-needle: 325 
minutes. Five patients underwent endovascular treatment after IVT. Basilar occlusion was con-
firmed in 7 patients, 5 distally. One patient had asymptomatic cerebral hemorrhage, 7 days after 
treatment. Another patient died on the seventh day after IVT. At discharge, 66.7% of patients 
were anticoagulated. Favorable outcome (modified Rankin scale 0-2) was found in 61.5% at 3 
months. Conclusion: Confirming previous results, in our series of patients the use of this proto-
col was safe and effective. 
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In-hospital delays in acute stroke: alert protocols aiding multidisciplinary communication 
within acute stroke units (ASU) improve timely access to anti-platelet therapy 
D.M.A Swallow1, I.M Shah2, J Godfrey3

 
University Hospital Crosshouse (NHS Ayrshire and Arran), Kilmarnock, UNITED KING-
DOM1,University Hospital Crosshouse (NHS Ayrshire and Arran), Kilmarnock, UNITED 
KINGDOM2, University Hospital Crosshouse (NHS Ayrshire and Arran), Kilmarnock, UNIT-
ED KINGDOM3

Background: To achieve optimal outcomes in all acute stroke patients, there should be no 
in-hospital delays in accessing anti-platelet therapy. 
Methods: One month audit [n=35] of acute stroke admissions (excluding thrombolysis candi-
dates) initially identified delays in anti-platelet administration. Alert protocols utilised by nurs-
ing staff communicating computed tomography (CT) head acquisition were subsequently im-
plemented, and the effect on time to anti-platelet administration re-audited [n=33]. 
Results: The cumulative time delays from emergency department (ED) arrival to anti-platelet 
therapy administration are shown in Table 1.  
Table 1: Time delays from ED arrival to anti-platelet administration  
The longest time delay occurred between ASU assessment and CT head acquisition (10 hours,8 
minutes). A further significant time delay occurred between CT acquisition and prescription of 
anti-platelet therapy (4 hours,48 minutes).  Identified contributing factors were delayed CT re-
porting or review of images by stroke physicians, and unawareness by prescribers imaging had 
been obtained/reported.
Following implementation of an alert protocol designed to address these factors, we demon-
strated an average improvement of 3 hours 42 minutes from CT acquisition to anti-platelet pre-
scription.  
Conclusion: Improved multidisciplinary communication within the ASU improves access 
to time dependent therapies, potentially reducing morbidity and mortality following stroke. 
Cross-speciality commitment to rapid diagnosis is also essential.  Our stroke admission path-
way has subsequently been redesigned so that in addition to alert protocols, all patients now un-
dergo imaging en route to the ASU. 
 

Table 1: Time delays from ED arrival to anti-platelet administration 

Average Time  (hours:minutes) First cycle
n=35

Second cycle
n=33

Arrival-assessment ED 00:41 00:52

Arrival-admission ASU 02:46 03:06

Arrival-review ASU 05:22 05:51

Arrival-CT image acquisition 15:30 21:36

Arrival-CT report 17:24 23:36

Arrival-antiplatelet prescription 20:18 22:42

Arrival-antiplatelet administrati-
on

20:24 23:00
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Nationwide performance improvement in acute ischemic stroke management after estab-
lishment of government-initiated comprehensive stroke centers in South Korea 
J. Kim1, Y. H. Hwang2, J.-T. Kim3, Nack-Cheon Choi4, Sa-Yoon Kang5,  Jae-Kwan Cha6, K.-H. 
Cho7, D.I. Shin8, S. H. Kim9, B.-H. Lim10

 
Chungnam National University Hospital, Daejeon, SOUTH KOREA1,Kyungpook Regional 
Cerebrovascular Center, Daegu, SOUTH KOREA2, Chonnam Regional Cerebrovascular Cen-
ter, Kwangju, SOUTH KOREA3, Kyungnam Regional Cerebrovascular Center, J., SOUTH 
KOREA4, Jeju Regional Cerebrovascular Center, J., SOUTH KOREA5, Busan-Wulsan Region-
al Cerebrovascular Center, Busan, SOUTH KOREA6, Chonbuk Regional Cerebrovascular Cen-
ter, Iksan, SOUTH KOREA7, Chungbuk Regional Cerebrovascular Center, Chungju, SOUTH 
KOREA8, Kangwon Regional Cerebrovascular Center, Chuncheon, SOUTH KOREA9,Kyun-
gnam Regional Cerebrovascular Center, Jinju, SOUTH KOREA10 

Background: Ministry of Health and Welfare (MHW) of South Korea initiated nationwide es-
tablishment of regional comprehensive stroke centers (CSC) to improve acute ischemic stroke 
management since 2009. We evaluated whether the government initiated-CSC improved the 
performance ability for acute ischemic stroke management. Methods: MHW nationwide des-
ignated nine hospitals located in different provincial regions as Regional CSCs from 2009 to 
2011. After the designation as the CSC, the MHW first supported diagnostic and therapeutic 
equipment as well as personnel to operate the CSC. Then, the CSC was encouraged to develop 
critical pathways (CP) integrating the equipment and the personnel for acute stroke manage-
ments. Finally, the MWH regularly communicated with the CSC to evaluate performance qual-
ity of the critical pathways. We compared clinical variables for the acute stroke management 
achieved in 2011 and 2012 after the CSC designations with the variables achieved in 2008 be-
fore the designations. Results: After CSC establishment, time interval from arrival at emergen-
cy room (ER) to first brain image (2008, 116; 2011 and 2012, 64 and 59 minutes) and length of 
stay (2008, 13.9; 2011 and 2012, 11.8 and 12.1 days) were shortened. The clinical performanc-
es were also significantly improved in the execution of the thrombolysis. The first brain im-
age at ER was more rapidly taken (2008, 25 minutes; 2011 and 2012, 12 minutes) for patients 
arrived within 6 hours after symptom onset after CSC establishment than before. Intavenous 
(2008, 62; 2011 and 2012, 42 and 40 minutes) and intraarterial (2008, 136; 2011 and 2012, 111 
and 109 minutes) thrombolysis were more quickly started after the center establishment. The 
length of stay of the thromobolytic patients was shortened after the CSC establishment (2008, 
19; 2011 and 2012, 14 and 15 days). Conclusion: The Regional CSC project was successful to 
improve the performance ability for acute stroke patients in nationwide South Korea. 
 
 

B1737 Acute stroke: emergency management, stroke units and complications  

An association between hemorrhagic transformation and the score of ASPECTS-DWI in 
acute cardiogenic cerebral infarction in early anticoagulant therapy 
K. Takahira1, K. Kamiyama2, H. Endo3,  K. Fumoto4, M. Maeda5,  T. Osato6, H. Nakamura7 
 
Nakamura Memorial Hospital, Department of Neurosurgery, Sapporo, JAPAN1,Nakamu-
ra Memorial Hospital, Department of Neurosurgery, Sapporo, JAPAN2, Nakamura Memorial 
Hospital, Department of Neurosurgery, Sapporo, JAPAN3, Nakamura Memorial Hospital, De-
partment of Neurosurgery, Sapporo, JAPAN4, Nakamura Memorial Hospital, Department of 
Neurosurgery, Sapporo, JAPAN5, Nakamura Memorial Hospital, Department of Neurosurgery, 
Sapporo, JAPAN6, Nakamura Memorial Hospital, Department of Neurosurgery, Sapporo, JA-
PAN7

BACKGROUND AND PURPOSE: The role of anticoagulant therapy for acute cardiogenic 
cerebral infarction is controversial. Intravenous heparin dosage is often suspected to increase 
symptomatic hemorrhagic transformation, while considered as an essential treatment to avoid 
secondary cardio-embolic events in acute stage. We investigated the association of hemorrhagic 
transformation with the clinical features in acute cardiogenic cerebral infarction. METHODS: 
Subjects were consisted of 368 cases (362 patients), who admitted in our hospitals for acute 
cardiogenic cerebral infarction in anterior circulation, started with intravenous heparin dosage 
(5000 or 10000 unit/day) within 48 hours after stroke onset between January 2010 and Decem-
ber 2012. We retrospectively evaluated the association between hemorrhagic transformation 
defined on CT or MRI within one week after heparin dosage started, and their clinical features. 
Age, sex, past history, use of antithrombotic drugs, systolic blood pressure, APTT, PT-INR, 
NIHSS at admission, cerebral infarcts area (ASPECTS on diffusion-weighted images (DWIs), 
ASPECTS-DWI), dose of heparin, use of Edarabon and the presence of recanalization of occlu-
sion vessels in anticoagulant treatment. RESULTS: Hemorrhagic transformation (n=69, 18.8%) 
was associated with the score of ASPECTS-DWI (odds ratio 0.81, 95% CI: 0.73 to 0.90), NI-
HSS at admission (odds ratio 1.06, 95% CI: 1.02 to 1.10), and the presence of recanalization 
of occlusion vessels (odds ratio 7.02, 95% CI: 3.69 to 13.7). The score of ASPECTS-DWI and 
the presence of recanalization were more strongly associated factors than NIHSS at admission. 
With respect to ASPECTS-DWI, score=7 was the cut-off value of hemorrhagic transformation, 
and the hemorrhagic transformation tended to be increasing in score＜7 of the ASPECTS-DWI 
(n=99, 26.9%). CONCLUSIONS: The score of ASPECTS-DWI, NIHSS at admission and the 
presence of recanalization seem to be associated with hemorrhagic transformation in acute car-
diogenic cerebral infarction in early anticoagulant therapy. In cases of ASPECTS-DWI＜7, we 
might take a attention to hemorrhagic transformation. 
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Intraarterial mechanical thrombectomy performed after eight hours from symptom onset 
for the patients with basilar artery occlusion 
J. Lee1, S.M. Park2, J.G. Lim3,  H.J. Song4, S.W. Bang5,  H.S. Jeong6

 
Chungnam National University Hospital, Daejeon, SOUTH KOREA1,Chungnam Nation-
al University Hospital, Daejeon, SOUTH KOREA2, Chungnam National University Hospital, 
Daejeon, SOUTH KOREA3, Chungnam National University Hospital, Daejeon, SOUTH KO-
REA4, Chungnam National University Hospital, Daejeon, SOUTH KOREA5, Chungnam Na-
tional University Hospital, Daejeon, SOUTH KOREA6

Background: The prognosis of basilar artery occlusion (BAO) is usually devastating when not 
treated. Therefore strategy for treatment of acute BAO is often aggressive. In the present study, 
we evaluated the clinical characteristics and outcome of patients who treated with inatraarterial 
mechanical thrombectomy (IAT) after 8 hours from the symptom onset. Method: We retrospec-
tively analyzed the patients who performed IAT beyond 8 hours from the symptom onset from 
November 2010 to July 2013. Baseline characters and clinical course of neurologic deficit was 
evaluated. Time interval of symptom onset-to-start of IAT and puncture-to-recanalization were 
recorded. To define lesion size, 10-point semi-quantitative score on diffusion MRI was assessed 
before IAT and 24 hours after IAT. Occlusion site and final recanalization grade were evalu-
ated by angiography. Favorable outcome was defined as mRS 0-2 at 3 months after IAT. Re-
sults: During the period, 29 patients with BAO underwent IAT. Of them, 7 patients (age 48-75) 
performed IAT after 8 hours from the symptom onset. In terms of clinical course, all patients 
showed gradual progressive or fluctuating neurologic deficit from the onset. The median time 
interval from the symptom onset to start of IAT was 18 hours (range 10.4 -115.6 hours). Median 
lesion score of DWI was 2 (range 1-3.5) before IAT. Successful recanalization, which defined 
as 2b or 3 in Thrombolysis In Cerebral Infarction grade, was achieved in 6 of 7 patients. And, 
of the 6 recanalized patients, 5 patients showed dramatic recovery after IAT and favorable out-
come at 3 months later. The lesion scores in these patients were ranges from 1.5 to 4 at 24 hours 
after IAT. Conclusion: In acute BAO patients, IAT should be considered even after 8 hour-time 
window if the patient showed progressive or fluctuating neurologic deficit. In these patients, 
successful recanalization with IAT is essential for the favorable outcome. 
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Stroke unit services across 30 countries; a survey of participants in the INTERSTROKE 
study 
P. Langhorne1, S. Chin2, M. O’Donnell3,  H. Zhang4, D. Xavier5,  D. Azevum6, N. Mathur7,  S. 
Yusef8 
INTERSTROKE collaborators
 
University of Glasgow, Glasgow, UNITED KINGDOM1,PHRI, Hamilton, CANADA2, NUI, 
Galway, IRELAND3, Beijing Hypertension League Institute, Beijing, CHINA4, St John’s Med-
ical College and  Research Institute, Bangalore, INDIA5, Institute of Cardiology, Sao Paulo, 
BRAZIL6, Institute of Cardiology, Sao Paulo, BRAZIL7, PHRI, Hamilton, CANADA8

Background: Stroke is a global healthcare problem. Most people experiencing stroke now live 
in lower income countries and this pattern is expected to increase. While many recent stroke 
service developments have taken place in high income countries, little is known about the inter-
national picture. We studied stroke services across 32 countries among hospitals contributing to 
the INTERSTROKE multicentre study of risk factors for stroke. 
Methods: We developed, piloted and circulated (with the aid of the national study coordinators) 
a stroke service questionnaire which surveyed national and local healthcare systems, hospital 
characteristics, and stroke service characteristics. This was circulated in 2011 with a reminder 
sent in 2012.   
Results: Of 174 sites that had recruited any participants to INTERSTROKE, 27 had closed 
prior to the survey and 40 did not provide data. Of the remaining 107 sites, 57 (53%) reported 
having a stroke unit (meaning that 5857/12390 (47%) of patients were admitted to a hospital 
with a stroke unit). Stroke units were more commonly present (P<0.001) in high income coun-
tries and had a median number of 14 beds serving a median of 40 stroke patients admitted to 
hospital per month (estimated as 0.75 stroke unit beds per stroke patient resident in hospital). 
Less than 48 (45%) reported being able to routinely accommodate the majority of stroke pa-
tients. The proportion of units achieving guideline levels for stroke unit staffing were 30 (57%) 
for medical, 18 (33%) for nursing, 41 (76%) for physiotherapy and 12 (22%) for all three staff 
groups.   
Conclusions: Stroke unit care was available to 47% of stroke patients but was frequently short 
of bed capacity or staffing. 



469

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B1740 Acute stroke: emergency management, stroke units and complications  

Prolonged benefits of thrombolysis: a survival analysis with propensity score matching 
L.I. Pereira1, E.C. Costa2, M. Rodrigues3

 
Neurology department, Hospital Garcia de Orta, Almada, PORTUGAL1,Neurology depart-
ment, Hospital Garcia de Orta, Almada, PORTUGAL2, Neurology department, Hospital Garcia 
de Orta, Almada, PORTUGAL3

Background Early thrombolysis is the only drug with positive clinical trials on the prognosis 
and survival of patients with ischemic stroke (IS). 
We describe the characteristics and recurrent cerebrovascular events of thrombolysed patients 
during daily practice, and compare them with non-thrombolysed patients. 
Methods Retrospective observational study in IS patients admitted via Stroke Code in 2 years. 
Demographics, clinical data, NIHSS score at admission, thrombolysis, and follow-up were re-
corded. 
A cohort analysis with propensity score matching for predictors of thrombolysis was used to 
calculate recurrence risk by Kaplan-Meier curves with Log Rank (LR) and Cox regression with 
Hazard Ratio (HR), along with 95% confidence intervals (95%CI). 
Results Of 406 Stroke Code patients, 261 (64.3%) were diagnosed with IS (55.2% male, medi-
an age 71 years), and 94 (36.0%) received thrombolysis. 
Thrombolysed patients were more severe (NIHSS>10 59.8% vs 19.1%, p<0.001). They more 
often had atrial fibrillation (AF) (41.3% vs 24.7%, p=0.006) and fewer previous IS (21.7% vs 
37.0%, p=0.01) and dependence (3.3% vs 13.8%, p=0.007). 
Recurrence rate was 3.4% and lethality 10.6% in 238 days of median follow-up (range 1-750 
days). Median time to recurrence was 241 days. 
After thrombolysis there were fewer recurrences and death (11.2% vs 20.5%, LR p=0.11) and 
less 30-day lethality (10.1% vs 13.9%, LR p=0.45), but without statistical significance. Patients 
older than 70 years (21.2% vs 9.5%, p=0.006), with AF (25.0% vs 8.9%, p=0.004), and previ-
ous IS (26.3% vs 12.2%, p=0.034) had more events. 
Adjusting for gender, NIHSS score, AF, and previous IS, thrombolysis lowered the risk of re-
currence (HR 0.40, IC95% 0.18-0.89), particularly in the elderly (HR 0.26, IC95% 0.09-0.80). 
Conclusion Thrombolysis, along with acute procedures and continued care, has lengthened life 
expectancy and reduced long term recurrence of events. It didn’t change 30-day lethality, prob-
ably due to treatment of more severe IS. 
 
 

B1841 Acute stroke: emergency management, stroke units and complications  

Predictors of extubation success after posterior fossa stroke 
T. Singh1, S. Pedavally2, P. Guru3,  A.A. Rabinstein4, S. Hocker5

 
Mayo Clinic, Rochester, USA1,Mayo Clinic, Rochester, USA2, Mayo Clinic, Rochester, USA3, 
Mayo Clinic, Rochester, USA4, Mayo Clinic, Rochester, USA5

Background: We aimed to investigate predictors of extubation outcome in posterior fossa 
stroke. Methods: Retrospective analysis of patients with posterior fossa ischemic or hemorrhag-
ic stroke requiring intubation and mechanical ventilation at Mayo Clinic, Rochester between 
2003 and 2012. Re-intubation during the same hospitalization was considered extubation fail-
ure. Good outcome was defined as a modified Rankin Scale score of 0-3.  Results: We identified 
150 patients aged 65+/-15.7 years with posterior fossa strokes; 77 (51%) were hemorrhagic and 
73 (49%) were ischemic. The most common reason for intubation was depressed conscious-
ness (54%). 54 (36%) were successfully extubated, 20 (13.3%) failed extubation, 15 (10%) 
patients had tracheostomy without attempted extubation, and 61 (40.7%) were transitioned to 
comfort care prior to extubation. Successful extubation was associated with GCS at the time 
of intubation (p=0.03), TOAST subtype (p=0.02), and surgical intervention (p=0.04). Patients 
who underwent surgical intervention were less likely to transition to comfort care prior to a tri-
al of extubation (p=0.003). Development of ventilator-associated pneumonia (VAP) (p=0.03) 
and presence of a focal infiltrate (p=0.03) were associated with extubation failure.  The most 
frequent reason for reintubation was airway protection in 79 patients (53%).  74% of patients 
successfully extubated had a good outcome at discharge. Conclusions: Predictors of extubation 
success on the first attempt were increased GCS at the time of intubation, cardioembolic stroke 
subtype, and absence of VAP or any infiltrate before extubation. 
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Influence of beta-blocker therapy on the risk of infections and death after ischemic or 
hemorrhagic stroke – an historical cohort study 
I.L. Maier1, A. Karch2, M. Bähr3, J. Liman4

 
University Medicine Goettingen, Goettingen, GERMANY1,Helmholtz Centre for Infection 
Research, Braunschweig, GERMANY2, University Medicine Goettingen, Goettingen, GER-
MANY3, University Medicine Goettingen, Goettingen, GERMANY4

Background: 
Infections are major causes for poor outcome and increased mortality after stroke. Recent 
studies revealed a stroke-induced depression of the peripheral immune system, which is asso-
ciated with an activation of the sympathetic nervous system and increased susceptibility for 
post-stroke infections. In a mouse model for stroke, this immunodepressive effect was revers-
ible after beta-blocker allocation. Aim of our study was to investigate the potential effect of 
beta-blocker therapy on the risk of infections and death after acute ischemic or hemorrhagic 
stroke. 
Methods: 
625 consecutive patients with ischemic or hemorrhagic stroke, admitted to a university hospital 
stroke unit, were included in this historical cohort study. The effect of beta-blocker therapy on 
incidence of aspiration pneumonia, urinary tract infections and death was investigated using 
multivariable Poisson and Cox regression models.  
Results: 
562 (90%) patients were admitted with acute ischemic stroke, remaining 63 (10%) had an acute 
hemorrhagic stroke. Median baseline NIHSS was 8 (IQR 5-16) points. Aspiration pneumonia 
occurred in 233 (37%), urinary tract infections in 97 (16%) patients. 77 (12%) patients died 
during a median follow up period of 29 (IQR 9-40) days. There was no difference in risk for as-
piration pneumonia (HR 0.99, CI 95% 0.75-1.13, p=0.9) and urinary tract infections (HR 0.70, 
CI 95% 0.45-1.07, p=0.1) between patients with and without beta-blocker therapy. Patients with 
beta-blocker therapy had a higher risk for death (HR 2.0, CI 95% 1.19-3.37, p<0.01) compared 
to patients without beta-blocker therapy.  
Conclusions: 
Commonly prescribed beta-blockers do not reduce the risk for infections and death after acute 
ischemic or hemorrhagic stroke. 
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Reduction of door-to-needle time to 20 minutes in stroke patients treated with rt-PA is 
safe 
S.M. Henrikaen1, L.L. Jeppesen2, A.F. Christensen3, H. Christensen4

 
Copenhagen University Hospital, Bispebjerg, Copenhagen, DENMARK1,Copenhagen 
University Hospital, Bispebjerg, Copenhagen, DENMARK2, Copenhagen University Hospital, 
Bispebjerg, Copenhagen, DENMARK3, Copenhagen University Hospital, Bispebjerg, Copen-
hagen, DENMARK4

Background Intravenous recombinant tissue plasminogen activator (rt-PA) is currently the best 
documented treatment in acute ischemic stroke. Effect of thrombolysis depends considerably 
on time to treatment, while safety depends on a systematic identification of risk factors of cere-
bral haemorrhage and certainty in ischaemic stroke diagnosis. Each 20 minutes delay in treat-
ment increases the numbers needed to treat by one. The aim of this study was to obtain median 
door-to-needle time (DNT) at 20 minutes accepting no increase in bleeding complications and 
keeping CT-angiography (CTA) in the initial work up. 
Method A new structured patient admission process based on trauma team principles was devel-
oped by an interdisciplinary team including neurologist, radiologist, stroke nurse, radiographer 
and porters. A “code stroke” alarm was implemented and patient arrival was moved to a dedi-
cated room with direct access to CT and MRI; standard work up remained CT + CTA. During a 
3-month registration period from March to June 2013 an external person registered all cases of 
acute stroke evaluation. The registration covered time of symptom onset, time of arrival, needle 
time or decision of no thrombolysis and follow up for bleeding complications. For comparison, 
data from our institution in 2012 was used. 
Results A total of 148 patients were registered during the three months. Median age was 67 
years and 53.4% of patients were male. Forty-seven patients (31.8%) received fibrinolysis. The 
overall median time was 16 minutes 58 seconds. For patients receiving fibrinolysis, the median 
DNT was 20 minutes 58 seconds and for patients not receiving treatment the median time to 
decision was 15 minutes 50 seconds. No symptomatic intracranial hemorrhages or other signif-
icant bleeding complications occurred during the study period. Median DTN in 2012 was 48 
minutes. Costs were neutral. 
Conclusion DTN time can be reduced to 20 minutes by organizational interventions with no ap-
parent safety issues. 
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ASSOCIATION BETWEEN DYSPHAGIA ON ADMISSION AND POOR OUTCOME 
IN STROKE PATIENTS 
R. Díaz-Navarro1, M.D. Moragues-Benito2, S. Tur-Campos3,  B. Vives-Pastor4, M.V. Montal-
vo-Galdón5,  G. Frontera-Juan6, C. Jiménez-Martínez7 
 
HOSPITAL UNIVERSITARI SON ESPASES, Palma, SPAIN1,HOSPITAL UNIVERSI-
TARI SON ESPASES, Palma, SPAIN2, HOSPITAL UNIVERSITARI SON ESPASES, Palma, 
SPAIN3, HOSPITAL UNIVERSITARI SON ESPASES, Palma, SPAIN4, HOSPITAL UNIVER-
SITARI SON ESPASES, Palma, SPAIN5, HOSPITAL UNIVERSITARI SON ESPASES, Pal-
ma, SPAIN6, HOSPITAL UNIVERSITARI SON ESPASES, Palma, SPAIN7

BACKGROUND 
Swallowing problems are a common complication of stroke. Dysphagia is a marker of poor 
prognosis in terms of morbidity and functional recovery. Implementation of a dysphagia proto-
col with a clinical bedside test can identify early swallowing disorders and avoid its potential 
complications. 
METHODS 
Prospective observational study of patients admitted to the Stroke Unit of our center be-
tween January and December 2012. We used the Volume-Viscosity Swallow Test (V-VST) as 
a screening test, which was performed in all patients within the first 24 hours of admission. 
V-VST is a method to identify clinical signs of impaired efficacy and safety of swallow, evalu-
ating different viscosities and increasing bolus volume. In the cases in which V-VST was posi-
tive, patients were categorized in 2 groups: severe dysphagia (impaired safety at pudding) and 
moderate-mild dysphagia (impaired safety at nectar or liquids). Poor functional outcome was 
defined as mRS>2 at 90 days. 
RESULTS 
We included 312 consecutive stroke patients with previous mRS score 0-2. V-VST was positive 
in 87 cases (50 severe and 37 moderate-mild). Mean age was 69 years and 32% were women. 
84% were ischemic stroke (18% cardioembolic). In the multiple logistic regression analysis, 
variables associated with poor outcome were: age, admission NIHSS, previous mRS and dys-
phagia. We found a statistically significant association between dysphagia and poor outcome at 
90 days, independently of the severity: severe (OR 13.4; 95% CI 4.3-41.2) and moderate-mild 
(OR 3.7; 95% CI 1.5-9.4). 
CONCLUSION 
Dysphagia on admission is an independent predictor of short-term outcome, even in milder 
cases. Therefore, it’s important to implement screening test to detect cases that might go unno-
ticed.

B1845 Acute stroke: emergency management, stroke units and complications  

More Than 230 Stroke Code Activation and 102 IV Thrombolysis in 31 Month Period, 
Imam Reza Hospital, Tabriz, Iran. 
E. Sadeghi-Hokmabadi1, M. Farhoudi2, M. Hashemilar3,  A. Taheraghdam4, M. Yazdchi5,  D. 
Savadi Oskouei6, K. Mehrvar7,  E. Sharifipour8, R. Rikhtegar Ghiasi9, A. Ala10, A. Taghizadi-
yeh11, M. Soleimanpour12, Kh. Garnoosh13, P. Youhanaee14, P. Mahmoodi15 
 
Neuroscience Research Center, Tabriz University of Medical Sciences, Tabriz, Iran, Ta-
briz, IRAN1,Neuroscience Research Center, Tabriz University of Medical Sciences, Tabriz, 
Iran, Tabriz, IRAN2, Neuroscience Research Center, Tabriz University of Medical Sciences, 
Tabriz, Iran, Tabriz, IRAN3, Neuroscience Research Center, Tabriz University of Medical Sci-
ences, Tabriz, Iran, Tabriz, IRAN4, Neuroscience Research Center, Tabriz University of Medi-
cal Sciences, Tabriz, Iran, Tabriz, IRAN5, Neuroscience Research Center, Tabriz University of 
Medical Sciences, Tabriz, Iran, Tabriz, IRAN6, Neuroscience Research Center, Tabriz Univer-
sity of Medical Sciences, Tabriz, Iran, Tabriz, IRAN7, Neuroscience Research Center, Tabriz 
University of Medical Sciences, Tabriz, Iran, Tabriz, IRAN8, Neuroscience Research Center, 
Tabriz University of Medical Sciences, Tabriz, Iran, Tabriz, IRAN9,Imam-Reza Hospital, Tabriz 
University of Medical Sciences, Tabriz, Iran, Tabriz, IRAN10, Imam-Reza Hospital, Tabriz Uni-
versity of Medical Sciences, Tabriz, Iran, Tabriz, IRAN11, Imam-Reza Hospital, Tabriz Univer-
sity of Medical Sciences, Tabriz, Iran, Tabriz, IRAN12, Neuroscience Research Center, Tabriz 
University of Medical Sciences, Tabriz, Iran, Tabriz, IRAN13, Neuroscience Research Center, 
Tabriz University of Medical Sciences, Tabriz, Iran, Tabriz, IRAN14, Neuroscience Research 
Center, Tabriz University of Medical Sciences, Tabriz, Iran, Tabriz, IRAN15 

Background: 
Ischemic stroke (IS) is one of the major causes of mortality and morbidity and intravenous 
thrombolysis (IVT) is the only approved treatment for it in acute phase. At this study we aimed 
to find what are the most important barriers for thrombolytic therapy. 
Methods:  
Consecutive acute IS patients eligible for thrombolysis at the first three hours of symptoms on-
set, were treated with intravenous tissue plasminogen activator (IV-tPA), between June 2011 
until December 2014. During this period stroke code was activated for 237 times. Thrombolysis 
was done in 102 patients and contraindications for IV TPA therapy was recorded for reminding 
135 patients..  
Results: 
A total of 102 patients were included (mean age 66 years; 59% males; mean NIHSS score at 
admission, 13.4).The median door to Ct time was 22 minutes, door to needle time was 56 min-
utes and symptoms onset to treatment time was 137 minutes. Thirty nine percent of the patients 
achieved functional independence (MRS score 0-1) after 3 months. The most common contra-
indications for IV TPA therapy were intracranial hemorrhage, awakening stroke and transient 
ischemic attack (30.2, 9.3 and 7.8, respectively). 
Conclusion: 
Based on results of this study, in hospitals which have the required infrastructure, initiating a 
fast track system could have significant impact on raising eligibity rate of thrombolytic therapy 
in acute ischemic stroke patients. 
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Non-convulsive status in patients with acute stroke 
A.H. Kabir-Kostova1, E. Lawrence2, S. Mahmood3,  Y.Y.K. Kee4

 
Croydon University Hospital, London, UNITED KINGDOM1,Croydon University Hospital, 
London, UNITED KINGDOM2, Croydon University Hospital, London, UNITED KINGDOM3, 
Croydon University Hospital, London, UNITED KINGDOM4

Background: 
Non-convulsive status epilepticus (NCSE) is a relatively rare but recognised condition observed 
in non-epileptic patients with a recent diagnosis of an acute stroke. The morbidity and mortality 
of NCSE are largely determined by duration and delay of diagnosis. In the absence of EEG test-
ing the diagnosis is likely to be missed. We present a case series of patients who presented with 
acute stroke and were found to have NCSE during the course of their admission.  
Methods: 
Retrospective case note analysis of patients who were admitted to the stroke unit at a district 
general hospital was taken over a period of a year. Patients who underwent an EEG during their 
admission were included in this case series.  
Results: 
A total of 13 patients were referred for EEG due to deterioration in their neurology. Repeat 
CT or MRI scans were done to exclude deterioration due to stroke recurrence. 4 patients were 
found to have NCSE; 3 presented with ischaemic strokes and 1 with haemorrhagic stroke. 
Mean age of 82 years (range 68-94) and all were female. None of them had a previous diag-
nosis of epilepsy.  All 4 patients presented with total anterior circulation syndrome and were 
observed to have deterioration in their level of consciousness post stroke. Patients were initially 
treated with anti-convulsive drugs mainly clobazam followed by levetiracetam.  3 out of 4 pa-
tients were discharged back home after a period of intensive stroke rehabilitation. One patient 
did not respond to treatment and deteriorated further necessitating palliative care.   
Conclusion: 
The clinical characteristics of NCSE are ambiguous and nonspecific making the diagnosis dif-
ficult and uncertain in patients who may be severely impaired from their stroke. EEG is an im-
portant investigation that should be performed in all stroke patients who demonstrate worsening 
neurology deficits or decreased levels of consciousness to exclude NCSE.

B1847 Acute stroke: emergency management, stroke units and complications  

Factors influencing early arrival of acute stroke patients to emergency department in 
Saudi Arabia. 
A.M. Al Khathaami1, F. Alibrahim2, H. Jradi3,  A.M. Al-Qahtany4, A. Alamry5 
 
King Saud Bin Abdulaziz University for Health Sciences-College of public Health and 
Health informatics, Riyadh, SAUDI ARABIA1,King Saud Bin Abdulaziz University for 
Health Sciences-College of public Health and Health informatics, Riyadh, SAUDI ARABIA2, 
King Saud Bin Abdulaziz University for Health Sciences-College of public Health and Health 
informatics, Riyadh, SAUDI ARABIA3, King Faisal Medical City for Southern Region, Abha, 
SAUDI ARABIA4, King Saud Bin Abdulaziz University for Health Sciences-College of public 
Health and Health informatics, Riyadh, SAUDI ARABIA5

Background: 
Tissue plasminogen activator within 4.5 hours of onset is effective in ischemic stroke. Howev-
er, small proportion of patient received such therapy due to delayed presentation to Emergency 
Department (ED). We examined the factors associated with prehospital delays after stroke in an 
academic hospital in Saudi Arabia. 
Methods: 
We conducted a cross sectional survey at King Abdulaziz Medical City (KAMC) in Riyadh 
from November, 2012 to April, 2013.  A convenient sample of consecutive acute stroke patients 
admitted through ED was selected. A self-administered questionnaire by patient (or relative if 
communication was impaired) was used to explore the reasons of delayed arrival.  
Results: 
Of the 229 patients enrolled, 68% were men and mean age was 60.4 (±15.6). Risk factors 
were diabetes (61%), hypertension (71%), dyslipidemia (35.8%), cigarette smoking (28.4%), 
previous stroke (20.5%), physical inactivity (69.6%) and heart diseases (25.3%). Nearly 12% 
had a disability (motor, visual, language or other) prior to stroke.  The symptoms were weak-
ness (77.3%), speech difficulty (63.7%), dizziness (35.8%), altered consciousness (22.7%) 
visual (17.9%), headache (15.7%) and vomiting (21%). The median arrival time was 4 hours 
and 54.6% arrived late (3.5 hours from onset). In multivariate analysis, living within Riyadh, 
non-Saudi nationality, using ambulance, knowledge of stroke signs, knowing the Red Crescent 
number and having companion were predictors for early arrival.  Reasons for late arrival were 
lack of stroke signs recognition (41%) and difficulty accessing care (19.4%). 
Conclusion:  
More than half of stroke patients might miss the golden hours for thrombolysis due to delayed 
presentation. Reasons include lack of knowledge, underuse of ambulance and difficult access to 
care. Improving access to care and community based intervention are recommended. 
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Multiple audit cycles: Improving intravenous thrombolysis door-to-needle times after in a 
UK Hyperacute Stroke Unit 2009-2013. 
P.C. Guyler1, C. Hmu2, S. Alam3,  T. Loganathan4, D.M. Sinha5,  P.C. Guyler6, A. O’Brien7

 
Southend Stroke Unit, Southend, UNITED KINGDOM1,Southend Stroke Unit, Southend, 
UNITED KINGDOM2, Southend Stroke Unit, Southend, UNITED KINGDOM3, Southend 
Stroke Unit, Southend, UNITED KINGDOM4, Southend Stroke Unit, Southend, UNITED 
KINGDOM5, Southend Stroke Unit, Southend, UNITED KINGDOM6, Southend Stroke Unit, 
Southend, UNITED KINGDOM7

Background  
It is well documented that a shorter time between stroke onset and treatment with thrombolysis 
would result in a greater proportion of functional independence at follow-up. A rapid treatment 
could also mean that more patients would get treated within the time window and thus the pro-
portion of thrombolysis-treated patients of all stroke victims would grow.  
Method  
We continuously audit our service and making improvements in problem areas with an aim 
to bring down door-to-needle times. The audit includes all eligible thrombolysis patients. The 
process of thrombolysis is broken down to identify individual stages and any delay; in addition 
there is a breakdown to look at patients treated in-hours and out-of hours, and patients who are 
treated on-licence and off-licence. 
Results  
We present tabular data over 4 consecutive audit cycles – 2009-2013. Door to needle time has 
continuously improving with 48 minutes gain over the last 3 years period. In hour door to im-
aging time and imaging time were halved by targeted approaches. Onset to arrival time which 
is driven by patient factors appears to be influenced by mass media FAST campaign in 2009. In 
hour Median 41 minute door to needle time was achieved. 
Conclusion  
Many improvements have helped – some of which include: process mapping of every step, pre-
alert by paramedics of suspected stroke patients and acute stroke nurse available 24/7. There is 
also a suggestion for need for interval mass media campaign to improve onset to arrival time. 
This poster will show the breakdown of the patient audit data, and individual improvements 
made, in order for other European hyperacute stroke units to learn from and replicate improve-
ments and practices. 
 

Median time 2009 2011 2012 2013
To-
tal 

In 
hours

Out of 
hours

To-
tal

In 
hours

Out of 
hours

To-
tal

In 
hours

Out of 
hours

To-
tal

In 
hours

Out of 
hours

Onset to arrival time 60.5 50 77 73 56 88 75 81 70 81 76 86
Door to imaging 
time

25 22 37 30 16 36 22 21 30 20 11.5 30

Imaging to needle 
time

37.5 34 58 48.5 43 55 31.5 30 35 29.5 17.5 38

Door to needle time 76 59 82.5 98 65 116 55 50 68 50 41 75 
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Defining Minor Symptoms In Acute Ischemic Stroke: A Prognostic Evaluation To Support 
Therapeutic Decisions. 
D. Strambo1, A. Zambon2, G. Giacalone3, G. Di Maggio4, V. Martinelli5,  G. Comi6, L. Roveri7,  
M. Sessa8

 
Stroke Unit-Department of Neurology, San Raffaele Scientific Institute, Milano, IT-
ALY1,Stroke Unit-Department of Neurology, San Raffaele Scientific Institute, Milano, ITA-
LY2, Stroke Unit-Department of Neurology, San Raffaele Scientific Institute, Milano, ITALY3, 
Stroke Unit-Department of Neurology, San Raffaele Scientific Institute, Milano, ITALY4, 
Stroke Unit-Department of Neurology, San Raffaele Scientific Institute, Milano, ITALY5, 
Stroke Unit-Department of Neurology, San Raffaele Scientific Institute, Milano, 6, Stroke 
Unit-Department of Neurology, San Raffaele Scientific Institute, Milano, ITALY7, Stroke 
Unit-Department of Neurology, San Raffaele Scientific Institute, Milano, ITALY8

BACKGROUND. Often in clinical practice IV thrombolysis is not administered to stroke pa-
tients because symptoms are considered too mild. Because a clear definition of minor symp-
toms is missing, incorrect therapeutic decisions can be taken in these patients, which, when 
untreated, achieve long-term disability in up to 40% of cases. METHODS. We retrospectively 
identified 328 patients with acute ischemic stroke not treated with recanalising therapies, ad-
mitted to our Stroke Unit from January 1st 2009 to January 1st 2013, with baseline NIHSS≤6, 
onset-to-door interval ≤ 24 hours, available 3 months follow up. RESULTS. At 3 months from 
stroke onset 102 patients (31,1%) had mRS >1. At logistic regression analysis independent 
predictors of poor outcome were age (OR 1,032 [CI95% 1,008-1,057]), baseline NIHSS score 
(OR 1,211 [CI95% 1,031-1,421]) and cardioembolic aetiology, which was negatively associ-
ated (OR 0,292 [CI95% 0,140-0,612]). Amidst single NIHSS items only right motor arm im-
pairment showed an association with bad prognosis although not statistically significant (OR 
1,931[CI95% 0,965-3,866]). Among 7 definitions of mild symptoms tested, the NINDS trial 
definition and the one proposed by Park et al. in a previous work had highest sensitivity, yet 
with very low specificity. Instead definitions 2 (NIHSS≤3) and 5 (our proposed definition) had 
the highest specificity and accuracy. When added to the logistic regression model only defini-
tions 2, 5 and 6 (combination of definition 2 and 5) were independent predictors of bad out-
come. CONCLUSIONS. We identified a specific pattern of neurological deficits that, when 
present at stroke onset, predict persistent disability, regardless the low total NIHSS. This prog-
nostic tool, easily applicable in the emergency setting, can drive more consistent therapeutic de-
cisions in minor stroke patients and may represents the very first step towards identification of 
patients with minor symptoms for which thrombolysis shouldn’t be withhold. 
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Definitions Bad Outcome

OR (95% CI) of 
“Non-minor” 
strokes for bad 

outcome

Sensitiv-
ity

Speci-
ficity VPP VPN Accura-

cy

Minor Non-minor Unad-
justed

Adjus-
ted*

1) NINDS-
tPA Defini-
tion

19/84  
(22.62%) 83/244 (34.16%)

1.76
(0.99-
3.14)

0.72
(0.32-
1.62)

81.4 
(73-88)

28.8 
(23-35)

37.1 
(31-44)

77.4 
(67-85) 45.12%

2) 
NIHSS≤3

58/235 
(24.68%) 44/93 (47.31%)

2.74
(1.66-
4.53)

3.24
(1.12-
9.29)

43.1 
(34-53)

78.3 
(73-83)

47.3 
(38-57)

75.3 
(69-80) 67.38%

3) Park et 
al. Defini-
tion

17.76 
(22.36%) 85/252 (33.73%)

1.77
(0.97-
3.22)

0.59
(0.25-
1.40)

83.3 
(75-89)

26.1 
(21-32)

33.7 
(28-40)

77.6 
(67-86) 43.90%

4) Definiti-
on 4

54/203 
(26.60%) 48/125 (38.40%)

1.72 
(1.07-
2.77)

1.36
(0.66-
2.83)

47.1 
(38-57)

65.9 
(60-72)

38.4 
(30-47)

73.4 
(70-79) 60.06%

5) HSR 
Definition

52/232 
(28.89%) 50/96 (52.08%)

3.76
(2.27-
6.24)

3.12
(1.66-
5.89)

49.0 
(40-59)

79.7 
(74-84)

52.1 
(42-62)

77.6 
(72-83) 70.12%

6) HSR 
Defini-
tion + 
NIHSS≤3

41/194 
(21.13%) 61/134 (45.52%)

3.12
(1.92-
5.06)

3.04
(1.40-
6.59)

59.8 
(50-69)

67.7 
(61-73)

45.5 
(37-54)

78.9 
(73-84) 65.24%

7) Defi-
nition 4 + 
NIHSS≤3

47/190 
(24.74%) 55/138 (39.85%)

2.02
(1.26-
3.24)

1.69
(0.77-
3.74)

53.9 
(44-63)

63.3 
(57-69)

39.9 
(32-48)

75.3 
(69-81) 60.36%

Definitions criteria
1) No measurable deficit on the NIHSS, pure sensory stroke, isolated ataxia, isolated dysarthria, and isolated facial 

weakness;

2) NIHSS baseline score ≤3;

3) No measurable deficit on the NIHSS or the total  NIHSS score = 1 in the items of level of consciousness (LOC), 
gaze, facial palsy, sensory, or dysarthria;

4) Score 0 or 1 on every baseline NIHSS score item, except level of consciousness items (items 1a to 1c), which 
must be  equal to 0. 

5) LOC items preserved, absence or minor (=1) deficit in the cortical items (language and visual field), and in the 
motor items (limbs and speech), without involvement of right motor arm.

6) Combination of definition 2 and 5;

7) Combination of definition 2 and 4.

Table. Sensitivity, Specificity, Positive predictive value (PPV), Negative predictive value (NPV), Accuracy – with 
95% CI – and odds ratio of non-minor stroke for unfavorable outcome according to each definition. 
* OR adjusted for age, sex, current smoking, NIHSS score  at admission, Systolic BP and Glycemic levels in ED and 
cardioembolic etiology.

B1850 Acute stroke: emergency management, stroke units and complications  

‘Act FAST’ when stroke occurs. Are stroke patients listening to this advice? 
L. Mellon1, D. WIlliams2, F. Doyle3,  A. Hickey4

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

BACKGROUND 
Increased population knowledge of stroke warning signs has been reported in Ireland following 
widespread advertisement of the stroke awareness message ‘Act FAST’ (Face, Arm, Speech, 
Time).The aims of this study were to examine the change in incidence of pre-hospital delay in 
an acute ischaemic stroke population from 2010 to 2012, and secondly to examine if the Act 
FAST message influenced individual behaviour when stroke symptoms occurred. 
METHODS 
The change in incidence rate of pre-hospital delay was examined by assessing delayed stroke 
presentations in 2010/2011 and 2012/2013 to two Dublin hospitals. A cross-sectional prospec-
tive design was employed to examine behaviour during stroke onset. Consecutive ischaemic 
stroke patients admitted to two study hospitals (N=131) were recruited and completed the Re-
sponse to Symptoms Questionnaire approximately 72 hours post-stroke. The primary outcome 
was pre-hospital delay, as defined by Onset-to-Door time (OTD) greater than 3.5 hours. 
RESULTS 
The incidence rate of pre-hospital delay significantly reduced from 14.3 delayed presentations 
pre 1000 strokes per annum in 2010/2011 to 5.2 delayed presentations per 1000 strokes per 
annum in 2012/2013. Adjusted Cox regression modelling indicated shorter OTD time if the pa-
tients decision-making during symptom onset was affected by prior exposure to the FAST cam-
paign (OR=1.8, 95% CI 1.01-3.24). 
CONCLUSIONS 
Pre-hospital delay evidenced a significant reduction since the introduction of the FAST cam-
paign in 2010. There was also evidence that demonstrated population stroke knowledge in-
creases successfully affected behavioural response to acute stroke in Ireland, suggesting that 
current stroke awareness efforts with the FAST campaign are having an effect on individual re-
sponse when stroke occurs. 
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Factors related to acute management of stroke in the emergency department in TUNISIA 
I. Chatti1, A. Hassine2, S. ben amor3,  M. Ben Halima4, S. Bou hareb5,  A. Kefifi6, M.S. Harzal-
lah7,  S. Benammou8 
 
depatement of neurology , CHU Sahloul, sousse, TUNISIA1,depatement of neurology , CHU 
Sahloul, sousse, TUNISIA2, depatement of neurology , CHU Sahloul, sousse, TUNISIA3, de-
patement of neurology , CHU Sahloul, Sousse, TUNISIA4, depatement of neurology , CHU 
Sahloul, Souuse, TUNISIA5, depatement of neurology , CHU Sahloul, Sousse, TUNISIA6, 
depatement of neurology , CHU Sahloul, Sousse, TUNISIA7, depatement of neurology , CHU 
Sahloul, Sousse, TUNISIA8

Introduction: cerebrovascular accident (CVA) is a major public health problem worldwide. It is 
the third cause of death and the first physical cause of acquired disability in adults 
Aims: To present an overview on the current management of stroke in the area of central Tuni-
sia 
Patients and Methods: A prospective study of 741 patients’ consultants in the Emergency De-
partment of the Hospital sahloul on a 1-year period (from March 1, 2010 to February 28, 2011). 
We included all patients who presented to the emergency of the CHU SAHLOUL Sousse 
during the study period, with a neurological symptom to suspect a stroke dated less than 15 
days and who received a neurological examination by a specialist. The information was collect-
ed using a specific plug with epidemiological, clinical, radiological, therapeutic and evolution-
ary information’s. 
Results: The sex ratio was 1.16. The average age was 67 ± 11.9 years. Patients aged less than 
45 years is 3.2%. The cardiovascular risk factors are dominated by hypertension (63%) fol-
lowed by diabetes (19.4%). The median time between the installation of the first symptoms of 
stroke and the start to a sanitary structure is 3H50min. The means of transport most used is a 
personal means (48, 4%), while the Emergency Medical Service Help was requested only in 
3.2% with an arrival time limit 75min against 5H55min for other means of transport. Patients 
presenting to the emergency department in less than 2h period is 17.7%. The average period 
for practice a CT scan is 2H29min. The intra hospital delay is 3H33min. One patient received 
thrombolytic therapy while 45 patients could benefit from it. 
Conclusion: Stroke is a public health problem. Compliance with deadlines recommended con-
tributes to improving the curative treatment. The creation of a unit neuro vascular seems neces-
sary to reduce the acquired disability and duration of hospitalization.

B1852 Acute stroke: emergency management, stroke units and complications  

The effect of a 24-hour nil by mouth admission protocol on post-stroke pneumonia: a 
non-randomised controlled trial in a Portuguese Stroke Unit 
L. Mieiro1, M. Alves2, A. Miranda3, M. Narciso4, T. Fonseca5

 
Pulido Valente Hospital Stroke Unit, Centro Hospitalar Lisboa Norte, Lisboa, PORTU-
GAL1,Pulido Valente Hospital Stroke Unit, Centro Hospitalar Lisboa Norte, Lisboa, POR-
TUGAL2, Pulido Valente Hospital Stroke Unit, Centro Hospitalar Lisboa Norte, Lisboa, 
PORTUGAL3, Pulido Valente Hospital Stroke Unit, Centro Hospitalar Lisboa Norte, Lisboa, 
PORTUGAL4, Pulido Valente Hospital Stroke Unit, Centro Hospitalar Lisboa Norte, Lisboa, 
PORTUGAL5

Background: Post-stroke pneumonia (PSP) is a common complication of acute ischaemic stroke 
leading to poor outcomes. PSP predicting scores have been developed to help identify patients 
at greater risk. A2DS2 is a validated score to predict PSP and patients are more likely to devel-
op the condition when scores are ≥ 4. Most patients who develop PSP present with dysphagia, 
which can be difficult to assess on admission, especially when house staff is inexperienced. 
Decreasing the risk of aspiration will likely impact PSP course. To test this hypothesis, we in-
troduced a 24-hour nil by mouth (NBM) standard of care protocol on admission (only drugs 
allowed) and assessed its effect on PSP patients. Methods: historically controlled trial over a 
36-month period in a Stroke Unit. Ischaemic stroke patients with available A2DS2 score ≥ 4 
who undertook NBM protocol were compared to unexposed controls. Dysphagia assessed by 
GUSS. Statistical analysis performed in SPSSv21. Results: Out of the 510 admitted cases, 198 
met the inclusion criteria. Median age 79 (86-71), 50% women (p=NS), 37.5% atrial fibrilla-
tion on admission, 35.6% presented with dysphagia and 31.8% developed PSP. NBM group had 
higher median NIHSS on admission [10 (21-7) vs 8 (13-6), p<.001] and higher median A2DS2 
score [6 (7-6) vs 5 (7-4), p<.001]. Despite presenting with a more severe neurological deficit 
on admission and more likely to develop PSP, NBM patients had the same length of stay, PSP 
prevalence, modified Rankin scale and mortality (p=NS). However, NBM patients were dis-
charged with higher median Barthel Index [70 (100-30) vs 52.5 (85-15), p=.06]. Conclusion: 
Only one third of patients expected to develop PSP had actually clinical evidence of the con-
dition. Under NBM protocol, patients with higher A2DS2 score and NIHSS on admission, ie, 
with higher likelihood of PSP, were comparable to less severe controls. Additionally, they were 
more independent at discharge, which makes us hypothesise the protective effect of such innoc-
uous measures on admission. 
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Brain CT interpretation by stroke neurologists in telemedicine is equally reliable between 
working hours and on-call periods 
V. Puetz1, U. Bodechtel2, J.C. Gerber3,  I. Dzialowski4, R. von Kummer5

 
Dresden University Stroke Center, Department of Neurology, Dresden, GERMANY1,Dres-
den University Stroke Center, Department of Neurology, Dresden, GERMANY2, Dresden Uni-
versity Stroke Center, Department of Neuroradiology, Dresden, GERMANY3, Dresden Uni-
versity Stroke Center, Department of Neurology, Dresden, GERMANY4, Dresden University 
Stroke Center, Department of Neuroradiology, Dresden, GERMANY5

Background: We have recently demonstrated that stroke neurologists can reliably interpret 
brain CT scans of patients with clinically suspected acute ischemic stroke in a 24/7 telemedical 
setting in real-time.  We were concerned that the reading quality may vary depending on the 
time-points of teleconsultation. We therefore determined the reliability of telemedical brain CT 
interpretation during working hours compared to on-call periods in the Stroke Eastern Saxony 
Network (SOS-NET). 
Methods: Two neuroradiologists re-evaluated all CT scans of consecutive SOS-NET patients 
in 2009 blinded to clinical information providing reference standard. We defined discrepant 
CT findings as all false positive or false negative early ischemic changes and brain pathology 
findings and ASPECTS deviations >1 point. We subsequently discussed the clinical impact of 
discrepant CT findings unblinded to clinical information. We compared the frequency of dis-
crepant CT findings during working-hours (8:00 am to 6:00 pm) as opposed to on-call periods 
(6:01pm to 7:59 am). 
Results: Of 582 patients, complete imaging data and teleconsultation time-points were avail-
able for 518 patients (342 cerebral ischemic events, 98 primary intracranial hemorrhages and 
78 stroke mimics). The neuroradiologists detected discrepant CT findings in 28/323 patients 
(8.7%) who presented during working-hours as opposed to 14/195 patients (7.2%) who pre-
sented during on-call periods (p=0.62). Discrepant CT findings were rated as clinically relevant 
in 7 patients (2.2%) who presented during working-hours (6 patients who received i.v. throm-
bolysis despite ASPECTS <6; 1 non-thrombolyzed patients with missed subdural hematoma) 
and 2 patients (1.0%) who presented during on-call periods (both with i.v. thrombolysis despite 
ASEPCTS <6; p=0.49). 
Conclusion:The telemedical brain CT interpretation by stroke neurologists in real-time was 
equally reliable in on-call periods as opposed to working-hours in our telestroke network. 
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Ambulance service pre-hospital care of stroke victims reaching a major hyperacute stroke 
centre 
M.G. Soliman1, M. Siddiqui2, I. Aziz3,  G. Smith4, K. Khadjooi5,  E. warburton6, E. O’Brien7 
 
Hyperacute Stroke Unit, Cambridge Universith Hospital, Cambridge, UNITED KING-
DOM1,Stroke Unit, Cambridge Universith Hospital, Cambridge, UNITED KINGDOM2, 
Stroke Unit, Cambridge Universith Hospital, Cambridge, UNITED KINGDOM3, Stroke Unit, 
Cambridge Universith Hospital, Cambridge, UNITED KINGDOM4, Stroke Unit, Cambridge 
Universith Hospital, Cambridge, UNITED KINGDOM5, Cambridge University Hospital, 
Cambridge, UNITED KINGDOM6, Stroke Unit, Cambridge University Hospital, Cambridge, 
UNITED KINGDOM7

Background
 Addenbrookes Hospital is the principal medical facility for Cambridge University teaching 
Hospitals 
(CUH) and is a specialist referral centre for a wider catchment population. 
The East of England Ambulance service is challenged by a rural population and associated road 
network but has to deliver a UK National Ambulance standard of getting suspected stroke pa-
tients, eligible for emergency treatment, to hospital within 60 minutes of call receipt. 
Planned hyperacute service redesign is based on estimated ambulance travel times; we set out 
to measure current ‘ambulance call’ to hospital arrival time. 
Methods  
We examined ambulance sheets for 50 patients admitted to CUH via ambulance. Patients were 
identified as having a deficit on one or more of the face, arm and speech elements of the FAST 
test or possible stroke. 
Results 
74% tested positive on FAST; 14 % were negative. The remainder were either un-interpretable 
or unrecorded. 
Mean (SD) call to scene time in our study group was 19.5 (10.05) min, 95% confidence interval 
(CI) 16.6 - 22.4 
Mean (SD) journey time from scene to hospital was 23 (12.3). Median is 22 mins, and CI (19.6 
– 26.4). 
Mean (SD) time from ambulance call to arrival at hospital 67.7 (25.8); CI 60.3 – 75.4  
In FAST positive group, mean time from 999 calls to arrival at hospital (SD) 62.6 (25.8), and 
CI 54.5 – 70.7 
Mean (SD) time spent at scene 25 (13), Median 20.5 , and CI 21.2 - 28.8 min 
Discussion 
74% of  patient tested positive n FAST. 40% of patients arrived at hospital within 60 mins of 
the ambulance call. 
With a mean of 25 mins and median of 20 mins spent at the scene there is some room for im-
proving access times for stroke patients. The equivalence of pre and post ‘scene’ journey times 
suggests most cases are being attended by a crew rather than first response single handed prac-
titioner. 
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Training program for medical and nursing staff about detection of in-hospital stroke 
(IHS): evaluation of results. 
A. Rodriguez-Campello1, E. Cuadrado-Godia2, E. Giralt3,  E. Rodríguez-Fernández4, A. 
Domínguez5,  G. Romeral6, E. Muñoz7,  J. Roquer8 
 
Stroke Unit. Hospital del Mar, Barcelona, SPAIN1,Stroke Unit. Hospital del Mar, Barcelona, 
SPAIN2, Stroke Unit. Hospital del Mar, Barcelona, SPAIN3, Stroke Unit. Hospital del Mar, Bar-
celona, SPAIN4, Stroke Unit. Hospital del Mar, Barcelona, SPAIN5, Stroke Unit. Hospital del 
Mar, Barcelona, SPAIN6, Stroke Unit. Hospital del Mar, Barcelona, SPAIN7, Stroke Unit. Hos-
pital del Mar, Barcelona, SPAIN8

Objective: The preferential attention to IHS is often not well established. In our center since 
2011 the preferential treatment of the IHS has been implemented with a training program for 
medical and nursing staff not usually involved in stroke management, to optimize the detection 
and treatment of IHS. Results of the training program are evaluated. 
Methods: A prospective longitudinal intervention study in a tertiary hospitalary complex. Train-
ing program was given to medical and nursing staff by neurologists experienced in vascular 
diseases. IHS patients within 6 months pre (PRE) and post-formation (POST) were registered. 
Epidemiological data, reason for hospitalization, department, etiology, severity (NIHSS), time  
between symptom onset to neurologist  assessment, thrombolytic therapy use, exclusion criteria 
in untreated patients and  90 day outcome (mortality / disability) were recorded in both groups. 
Results: 60 patients (19 PRE/41 POST) were included. Mean age 75.3 ± 12.5, 41 % male. 28.3 
% admitted to Cardiology. There were no differences between groups in time of assessment, 
treatment administered or morbidity. Globally 68.3% of patients were assessed with<4.5h; 
however only 6 patients (16.6%) after excluding one hemorrhage and 4 TIA, received revascu-
larization therapy, mainly due to previous disability (26%) and comorbidity (13%). 
Conclusion: The training program increased the number of IHS code activations. However, in 
our setting, this was not followed by a greater percentage of patients treated or improved prog-
nosis. Main reasons were higher previous disability and comorbidity in this series. 

B1856 Acute stroke: emergency management, stroke units and complications  

Low Molecular weight Heparin (LMWH) for Venous Thromboembolic (VTE) Prophylax-
is after Acute Stroke 
M. Obaid1, A. Ali2, G. Pratt3

 
Sheffield Teaching Hospitals, Sheffield, UNITED KINGDOM1,Sheffield Teaching Hospitals, 
Sheffield, UNITED KINGDOM2, Sheffield Teaching Hospitals, Sheffield, UNITED KING-
DOM3

Introduction 
Deep vein thromboses (DVT) and pulmonary embolism (PE) are common complications after 
hemiplegic stroke. Recent CLOTS 3 trial showed 12% incidence of DVT amongst those not 
using (VTE) prophylaxis. The occurrence of DVT or PE mandates using full dose anticoagula-
tion. Symptomatic haemorrhagic transformation of cerebral infarction and major Extra Cranial 
Haemorrhage (ECH) are the main concerns of using combination antiplatelets and anticoagu-
lants. Pooled data do not show overall longer term morbidity or mortality benefit from using 
(LMWH) for VTE prophylaxis after stroke, PREVAIL trial provided reassurance of its efficacy 
and safety when used in the acute period (first 10 days). Current RCP stroke guidelines howev-
er, do not recommend its routine use. 
At Sheffield Teaching Hospitals, UK, LMWH (Daltaparin 5000 units daily) is used for VTE 
prophylaxis from 48 hours after the acute stroke until the patient is ambulant or discharged. We 
undertook an observational study to assess whether the use of LMWH VTE prophylaxis was 
safe and efficacious.  
Method 
Case notes of 82 consecutive patients admitted with acute ischaemic stroke were reviewed ret-
rospectively. Baseline demographic and stroke characteristics were recorded as was the use of 
LMWH prophylaxis. Primary outcome measures included rates of symptomatic intracranial 
haemorrhage (SICH) and (ECH) as well as rates of VTE. Primary event cases were analysed 
for contributing risk factors. 
Results 
44 of 82 patients were Female (53.6%); age range 38 to 95 years, NIHSS scores ranged 1 to 25.  
LMWH prophylaxis was used in 52 patients (63.4%). Reasons for non-use are listed in table1. 
No patient received LMWH developed SICH.1 patient had minor bleeding (was on concur-
rent dual anti-platelets) and 1 patient had a severe upper GI haemorrhage (had history of UGIT 
bleeding). No patient had symptomatic VTE (asymptomatic VTE were not screened for). 
Conclusion  
LMWH VTE prophylaxis initiated early after acute ischaemic stroke seems to be safe in our 
experience. In line with existing evidence it appears efficacious in preventing DVT and PE in 
stroke patients with reduced mobility 
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Recanalization with Wingspan stent for Secondary division of Middle Cerebral Artery 
Occlusion in Failure or Contraindication to Intravenous Thrombolysis 
S.M. Sung1, T.H. Lee2, S.W. Lee3

 
Stroke Center, Department of Neurology, Pusan National University Hospital, Busan, 
SOUTH KOREA1,Stroke Center, Department of Diagnostic Radiology, Pusan National Uni-
versity Hospital, Busan, SOUTH KOREA2, Department of Neurosurgery, Pusan National Uni-
versity Yangsan Hospital, Yangsan, SOUTH KOREA3

Background ; Recanalization with the Wingspan stent, which can be deployed rapidly and safe-
ly, is an option for treating acute middle cerebral artery (MCA) secondary division (M2) occlu-
sion when intravenous thrombolysis has failed or is contraindicated. The purpose of this study 
was to evaluated feasibility, efficacy, and safety of recanalization for acute MCA M2 occlusion 
using the Wingspan stent. Methods ; We report 10 patients with acute MCA M2 occlusion in 
whom recanalization was not achieved with a standard intravenous thrombolysis, or who were 
ineligible for intravenous thrombolysis or who presented after 3 hours of symptom onset and 
the stenting could be completed within 8 hours from symptom onset. We analyzed angiographic 
and clinical results. Results ; Successful recanalization with the Wingspan stent were achieved 
in all patients. The mean NIHSS score on admission was 13.8 points (range 6 to 23). The oc-
clusion site were located in the superior division (n=4, left:3, right:1), the middle division (n=1, 
right) and the inferior division (n=5, all: right) of MCA. The mean time interval from stroke 
symptom onset to stenting was 348.9 ± 90.4 minutes. No intracranial hemorrhage, vessel perfo-
rations or dissections occurred in any patient. One patient developed acute thrombosis in distal 
ICA of a stented side at 4 days after placement and was managed well with mechanical throm-
bectomy. All patients improved on the NIHSS (mean amount: 8.8) and to an NIHSS score of 
5 ± 4.6 (median 4.5, range 0-15) at 7 days. At discharge, an mRS of ≤ 3 was achieved in 8 pa-
tients (80%) and an mRS of ≤ 2 was achieved in 6 patients (60%). Conclusion ; This case series 
demonstrated the feasibility of using a Wingspan stent safely and effectively for acute MCA 
M2 occlusions when intravenous thrombolysis failed or was contraindicated 
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Stroke! Waiting or calling 9-1-1? Factors influencing help seeking behaviour. 
E. Zock1, H. Kerkhoff2, R.P. Kleyweg3,  D. van de Beek4

 
Albert Schweitzer hospital, Dordrecht, THE NETHERLANDS1,Albert Schweitzer hospital, 
Dordrecht, THE NETHERLANDS2, Albert Schweitzer hospital, Dordrecht, THE NETHER-
LANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4

Background and Purpose. Worldwide, the number of stroke patients eligible for thrombolysis 
is still limited (1-8%). Despite several campaigns focussing on knowledge and recognition of 
stroke symptoms, the majority of patients do not seek medical help immediately. It seems rea-
sonable that other factors may influence help seeking behaviour when facing a stroke. The aim 
of our study was to get a more profound understanding of these factors in order to provide tools 
for reducing patient delay. 
Methods. Semi-structured interviews were conducted with 25 non-stroke participants of 55 
years or older. We presented 5 real stroke situations as if experienced by the participants them-
selves. Recognition and interpretation were evaluated. Various factors influencing the type of 
action were explored in-depth. Thematic analysis was used following the Framework method. 
Results. Most participants did not recognize and interpret the stroke situations correctly. Beliefs 
about seriousness varied strongly. For some it was pain that triggered to seek help, for others 
interference with normal life. Interestingly, some participants considered a speech problem not 
as such interference. A waiting strategy was more often due to personal factors as health hardi-
ness and the attitude that it is inappropriate to bother someone with your problems. A remark-
able statement was not to call 9-1-1/ Emergency Medical System because of the belief that the 
general practitioner must be called first. Furthermore, we noticed that the same factors might 
lead to different responses in different participants. 
Conclusions. Several cognitive, behavioural, social and emotional factors seem to influence 
help seeking behaviour in a stroke situation. With these factors we developed a conceptual mul-
tidimensional model to get more insight in this behaviour. 
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Time distribution in acute stroke work up based on a trauma team structure: the Copen-
hagen model 
S.M. Henriksen1, L.L. Jeppesen2, A.F. Christensen3,  H. Christensen4

 
Copenhagen University Hospital, Bispebjerg, Copenhagen, DENMARK1,Copenhagen 
University Hospital, Bispebjerg, Copenhagen, DENMARK2, Copenhagen University Hospital, 
Bispebjerg, Copenhagen, DENMARK3, Copenhagen University Hospital, Bispebjerg, Copen-
hagen, DENMARK4

Background 
Minimizing in-hospital delays in acute stroke treatment remains highly important. Numerous 
studies have evaluated and approved their door-to-needle time, but few report in detail about 
the time distribution. The aim of this study was to determine the distribution of time used on all 
subtasks in acute stroke evaluation in the Copenhagen stroke model. 
Methods 
A median door-to-needle time of 20 minutes has been achieved in our institution by an organi-
zational intervention based on implementation of a team structure established on trauma team 
principles with inputs from all professional groups involved. The team includes a neurologist, 
a radiologist, a stroke nurse, a radiographer and a hospital porter, working in parallel to reduce 
delays but with focus on working as a team. During a 3-month registration period from March 
to June 2013, an external person registered the time spent on all acute stroke evaluation cover-
ing each profession and the time used on all individual tasks.  
Results 
A total of 148 patients and 25 subtasks were registered. Not every subtask was relevant in all 
cases. In the figure the 10 most time consuming subtasks are presented. Median time in all tasks 
is below 5 minutes. I.v. line is the most time consuming task most likely because only patients 
the EMS could not provide with an i.v. line need this procedure after arrival. Stroke physician, 
nurse, porter technician and radiologist performed the tasks in parallel. 
Conclusion 
These results demonstrate that short duration of tasks involved in thrombolysis favours a team 
structure enabling working in parallel. Our results also demonstrate a large variation reflecting 
that e.g. getting an i.v. line is not simple in all patients and we have as a result set up an algo-
rithm for fast anestesiological assistance. 
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Post-traumatic carotid dissection as result of a strangulation injury treated with Tissue 
plasminogen activator (rt-PA) 
L.C.P. Marrone1, W.A. Martins2, M.E. Zandoná3, A.C.H. Marrone4

 
Hospital São Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL1,Hospital São 
Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL2, Hospital São Lucas/Instituto do 
Cérebro-PUCRS, Porto Alegre, BRAZIL3, Hospital São Lucas/Instituto do Cérebro-PUCRS, 
Porto Alegre, BRAZIL4

Background: Carotid dissection is an unusual cause of stroke and there is some controversy 
about acute treatment and prognosis regarding thrombolysis. We report a case of a 50 years old 
man that presented with acute stroke and was treated with intravenous rt-PA. 
Case Report: A 50-year-old man without any significant medical history was admitted after 
suffers a strangulation injury. He arrived at the emergency room of São Lucas Hospital with 30 
minutes of left hemiplegia, left severe sensory loss, right conjugate deviation of eyes, left cen-
tral facial palsy and dysarthria (NIHSS:15). The patient denied headache or neck pain and his 
blood pressure was 170/80mmHg. The brain CT scan was normal. It was initiated rt-PA accord-
ing NINDS protocol with 55 minutes of the symptoms onset. It was performed a brain MRI and 
Angio-MRI that show a right parietal ischemic lesion and a right internal carotid dissection. Af-
ter 24 hours of rt-PA infusion, the patient presents with only a left arm paralysis. In the 14 day 
outcome the patient presents a complete recovery. Currently, the patient monitoring is being 
performed in ambulatory neurology. 
Discussion: Traumatic dissection occurs in approximately 1% of all patients with blunt injury 
mechanisms. Thrombolysis is current state of art in acute ischemic stroke management; howev-
er, its safety in carotid dissection is still to be determined. Case studies show that thrombolysis 
sshould not be withheld in patients in whom cervical-artery dissection is associated with an 
acute ischemic stroke. Also, research has shown that the theoretical concern that intravenous 
thrombolysis could cause progression from stenotic to occlusive cervical-artery dissection by 
promoting intramural bleeding is inappropriate, since most patients with cervical-artery dissec-
tion has occlusion of the dissected cervical artery before intravenous thrombolysis. In this case 
we demonstrate that intravenous thrombolysis in patients with traumatic carotid dissection and 
stroke is potentially safe and should not be withheld.
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Urgent immunosuppression produces significant improvements in a patient presenting 
with rare bilateral basal ganglia infarcts secondary to a first presentation of p-ANCA vas-
culitis 
A. Tsui1, A. Issacs2, D.L. Cohen3, S.S. Hamdulay4

 
Northwick Park Hospital, London, UNITED KINGDOM1,Northwick Park Hospital, Lon-
don, UNITED KINGDOM2, Northwick Park Hospital, London, UNITED KINGDOM3, North-
wick Park Hospital, London, UNITED KINGDOM4

A 37-year-old Indian male patient presented with sudden-onset slurred speech associated with 
recent sleep disturbances, recurrent sinusitis, nosebleeds and intermittent redness of his eyes. 
He had no cardiovascular risk factors. On examination, he was dysarthric but not dysphasic; 
bilateral episcleritis was noted. Urine dipstick was negative for blood and protein. An initial 
CT head demonstrated extensive maxillary and sphenoid sinusitis. A chest radiograph, lum-
bar puncture, echocardiogram, cardiac 24-hour tape and carotid dopplers were unremarkable. 
Serum ANCA was strongly positive for proteinase-3 ANCA antibodies. Diffusion-weighted 
MRI of the brain revealed acute bilateral basal ganglia ischaemic infarcts in the lateral lentic-
ulostriate territories. The patient was diagnosed with Wegener’s granulomatosis with cerebral 
vasculitis at the artery of Percheron, resulting in bilateral basal ganglia infarcts. The patient was 
treated as per ischaemic infarcts and pulsed with intravenous methylprednsiolone, followed by 
high dose oral prednisolone and mycophenolate. After an initial rapid response, with resolution 
of dysarthria, episcleritis, sinusitis and normalization of inflammatory markers, he relapsed at 4 
weeks after presentation, requiring cyclophosphamide to be started in place of mycophenolate. 
He remains maintained with low-dose prednisolone and azathioprine, has returned to work and 
remains well. ANCA vasculitis must be considered in patients with atypical patterns of stroke 
with raised inflammatory markers and absence of cardiovascular risk factors. A single, common 
arterial source such as the artery of Percheron must be considered in patients presenting with 
bilateral, symmetrical lesions in deep small vessel territories. Early recognition of vasculitis is 
paramount. Prompt immunosuppression with steroids and systemic chemotherapy may improve 
stroke outcomes and prevent life-threatening complications of pulmonary and renal vasculitis. 
Figure 1 
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Are stroke specialists necessary 24h/7d? 
A. De Felipe1, A. Alonso-Cánovas2, R. Vera3,  A. Cruz Culebras4, M. Alonso de Leciñana5,  G. 
García Ribas6, S. Sainz de la Maza7,  D. Bragado8, A. Aguado9, F.J. González-Gómez10, J. Mas-
juan11

 
Hospital Ramon y Cajal, madrid, SPAIN1,Hospital Ramon y Cajal, Madrid, SPAIN2, Hos-
pital 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, SPAIN7, Hospital Ramón y Cajal, Madrid, SPAIN8, Hospital Ramón y Cajal, 
Madrid, SPAIN9,Hospital Ramón y Cajal, Madrid, SPAIN10, Hospital Ramón y Cajal, Madrid, 
SPAIN11

Background: The implementation of an Endovascular Therapy Protocol for the treatment of 
acute ischaemic stroke in a Comprehensive Stroke Centre poses a challenge for the team of 
general neurologists on call. This challenge implies on one hand work overload and, on the oth-
er, the need of trained expertise in cerebrovascular disease able to identify possible candidates 
to these therapies. Our tertiary hospital shares an Endovascular Therapy Protocol with two oth-
er hospitals in our community, so that each hospital is on call every 3 weeks. Our centre has a 
localized stroke neurologist on duty during the weeks in which our hospital is in charge of the 
endovascular therapy in our community since July 2012. 
Methods: Prospective registry of calls and patients evaluated by a stroke neurologist in our 
Hospital from July 2012 to September 2013.  
Results: A total of 80 calls were registered during a period of 23 weeks on call, median calls/
week 4 (range 1-9). Fifty-five cases required the stroke neurologist to move to the hospital for 
evaluation. The median time spent per consult was 2 hours (range 0.5-6). Calls were from our 
hospital in 42 occasions and from others in 38. Seventy-three patients with ischaemic stroke 
and 6 possible cases of brain death were evaluated. The stroke specialist indicated 25 intrave-
nous thrombolysis, 49 cerebral angiographies, 44 mechanical thrombectomies (20 preceded by 
intravenous thrombolysis), 6 neurosonographic studies for brain death assessment and 5 pa-
tients were included in clinical trials of acute stroke management. 
Conclusion: The implementation of a stroke neurologist on call has allowed the evaluation and 
treatment of an important number of stroke patients.
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Incidence of Dysphagia in Acute Stroke Patients 
M. Bar1, B. Kurkova2, B. Kopecka3,  M. Kaniova4, A. Goldirova5,  K. Zelenik6 
 
Faculty Hospital and Faculty of Medicine, University of Ostrava, Ostrava, CZECH RE-
PUBLIC1,Faculty Hospital Ostrava, Ostrava, CZECH REPUBLIC2, Faculty Hospital Ostra-
va, Ostrava, CZECH REPUBLIC3, Faculty Hospital Ostrava, Ostrava, CZECH REPUBLIC4, 
Faculty Hospital Ostrava, Ostrava, CZECH REPUBLIC5, Faculty Hospital Ostrava, Ostrava, 
CZECH REPUBLIC6

Background: Dysphagia is a commonly documented morbidity after stroke, but its reported 
frequencies are widely discrepant. The presence of dysphagia has been associated with an in-
creased risk of aspiration and pulmonary complications. 
The aim of this study was to evaluate the incidence of dysphagia in acute stroke patients using 
a nurse-administered bedside screening and clinical testing by a speech pathologist.  
Methods: We performed a single-center prospective study. 108 consecutive acute stroke pa-
tients with new neurologic deficit were evaluated within 5 days of acute stroke. The interven-
tion consisted of a dysphagia protocol, with a nurse-administered bedside dysphagia screening 
8- item test and, in a positive case the screening was followed by a clinical swallow evaluation 
by a speech pathologist. 
Results: During 3 months period we enrolled to study 108 patients with acute ischemic or hem-
orrhagic stroke ( 45male ,63 female , mean age 68+-14.8y).  Bedside 8-item screening test was 
positive in 66 patients (61%). Dysphagia was confirmed by a speech pathologist in 12 patients 
(11%).  
Conclusion: The incidence of screening positive stroke patients for dysphagia is relatively 
high but in only 11 % of patients dysphagia was confirmed by a clinical evaluation of a trained 
speech pathologist.  Although clinical bedside testing overestimates the frequency of swallow-
ing abnormalities it may still offer valuable information for the diagnosis of swallowing impair-
ment.
Grant support: Ministry of Health CR, IGA  NT13725-4/2012
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Early neurological deterioration: mechanisms, predictors and clinical impact. The proto-
col of an ongoing study. 
B.H. Helleberg1, H. Ellekjaer2, K.A. Kvistad3,  G. Rohweder4, B. Indredavik5 
 
Department of Neuroscience, Faculty of Medicine, Norwegian University of Science and 
Technology., Trondheim, NORWAY1,Stroke Unit, Dept of Medicine, St. Olav’s Hospital, Uni-
versity hospital in Trondheim, Trondheim, NORWAY2, Department of Circulation and Medical 
Imaging, Norwegian University of Science and Technology, Trondheim, NORWAY3, Depart-
ment of Neuroscience, Faculty of Medicine, Norwegian University of Science and Technology., 
Trondheim, NORWAY4, Stroke Unit, Dept of Medicine,St. Olav’s Hospital, University hospital 
in Trondheim/ Dept of Neurosc, NTNU, Trondheim, NORWAY5

Background: Approximately one fifth of patients with acute ischemic stroke (AIS) suffer  ear-
ly neurological deterioration (END), which may influence their long term prognosis. Multiple 
definitions of END exist, even in recently published papers. In the search for causes, various 
biochemical, clinical, and imaging markers have been found to be associated with END after 
AIS in some, but not in other studies.  
The primary aim of this study is to assess the contribution of END to the patient’s functional 
level at 3 months post stroke measured by modified Rankin Scale (mRS) and to compare Scan-
dinavian Stroke Scale (SSS)- and NIHSS-based END-definitions. Secondary aims are to iden-
tify factors associated with END and to define the incidence, severity and timing of END in 
relation to stroke onset.  
Hypotheses: END detected by NIHSS and SSS changes (according to previously published cri-
teria) at a threshold of 2 points indicate worsened  prognosis, and SSS is not inferior to NIHSS 
in predicting such a change. Clinical deterioration has several causes, including impaired phys-
iological homeostasis, vascular pathology, local effects and reactions secondary to the ischemic 
lesion, along with biochemical disturbances 
Methods/design: Single-centre prospective observational study.   
Participants: Previously at home-dwelling patients admitted to our stroke unit with AIS within 
24 hours after ictus  are included into the study, and followed for 3 months. They are managed 
in our stroke unit according to current procedures and national guidelines  
Frequent neurological assessments, continuous monitoring,  repeated imaging and blood-tests  
are performed in all patients in order to test the hypotheses.  
Results: 370 patients are included by December 31st 2013, which is the last inclusion day.  
Discussion: Results from this study are expected to be published from the fall of 2014.

B1866 Acute stroke: emergency management, stroke units and complications  

Evidence of sustainability outcomes of the Victorian Stroke Telemedicine Project (VST) 
C. Bladin1, N. Moloczij2, S. Ermel3, D. Cadilhac4on behalf of the VST Project Investigators
 
The Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA1,The 
Florey Institute of Neuroscience and Mental Health, Melbourne, AUSTRALIA2, Bendigo 
Health, Bendigo, AUSTRALIA3, Monash University, Melbourne, AUSTRALIA4

Background: Telemedicine can increase use of stroke thrombolysis in rural hospitals but is not 
widely used in Australia. The Victorian Stroke Telemedicine (VST) project was completed in 
2012 but provided ongoing telemedicine support with minimum data collection during 2013. 
We aimed to assess if the benefits achieved during VST were sustained in 2013. 
Methods: A virtual network of urban-based neurologists was on call 24 hours a day for one re-
gional hospital 200 kms from Melbourne (Australia). Neurologists conducted the telemedicine 
consults. Telemedicine consultations were undertaken for patients with suspected stroke who 
arrived within 4 hours of symptom onset. Patient clinical and program data were collected.  
Results: In 2013, there were 52 patient telemedicine consults, an increase of 49% from the pre-
vious year. 7/52 (14%) patients did not meet the VST eligibility criteria (11% in 2012). Among 
the eligible 2013 patients (n=45, median age 76 years, 53% female), 71% were full video-con-
ferencing consultations and 29% were telephone only, also consistent with 2012. In 2013, the 
technology worked optimally 50% of the time similar to 2012 (52%) and the median length of 
a telemedicine consult was 13 minutes (interquartile range 7-26 minutes; 2012 median 20 min-
utes). In 2013, 36% (n=16) of consults resulted in thrombolysis similar to 2012 (42%, p=0.57). 
Mean door to needle time of 114 minutes (SD=21) was similar to 2012 (99 minutes SD=37, 
p=0.2). Discharge outcome data: 24% were transferred to another hospital for acute care; 24% 
returned home; 2 patients died in hospital; while in 2012 13% were transferred to another hos-
pital and 58% discharged home; 3 died in hospital. 
Conclusions: The VST model continues to be utilised beyond the project implementation phase 
provided evidence of clinical sustainability of the model. Over the next five years, this model is 
expanding to a further 15 Victorian rural and regional hospitals in Australia. 
 
 



483

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B1867 Acute stroke: emergency management, stroke units and complications  

Prevalence and prognosis of acute gastrointestinal bleeding in patients with acute isch-
emic stroke 
O.J. Kim1, Y. Kim2

 
CHA Bundang Medical Center, CHA University, Sengnam, SOUTH KOREA1,CHA Bun-
dang Medical Center, CHA University, Sengnam, SOUTH KOREA2

Background  : Acute gastrointestinal bleeding is one of the most serious complications in acute 
phase of ischemic stroke. We evaluate the prevalence and prognosis of acute gastrointestinal 
bleeding events in inpatient population with cerebral infarction. Methods : Data were retrospec-
tively collected over a 5-year period on subjects admitted to Bundang Cha Hospital for acute 
ischemic stroke. Acute GI bleeding was regarded as an episode with any symptoms or signs of 
clinically overt bleeding confirmed by endoscopy. Major acute GI bleeding was regarded as a 
clinically overt event associated with a decline in hemoglobin concentration of at least 2 g/dL 
or transfusion of 2 units or more of red blood cells. We examined the prognosis of the subjects 
with acute GI bleeding during admission by evaluating the rate of major vascular event (myo-
cardial infarction, stroke) and one-year mortality. Results : During the study period, there was 
a total of 2,277 patients admitted to the hospital with acute ischemic stroke. Four patients who 
had concurrent major GI bleeding at admission were excluded. 25 (1.1%) of the patients expe-
rienced acute GI bleeding during their hospitalization for acute management of stroke. Of them, 
nine patients had a major GI bleeding event (0.4% in the overall stroke population) and sixteen 
had a minor bleeding event (0.7%). In the one-year follow-up period, the major vascular events 
occurred in four (16%) and all-cause death in three (12%) out of 25 patients. The causes of 
death were sepsis and brain herniation. Conclusion : Of 2,277 patients admitted to the hospital 
with acute ischemic stroke, 1.10% experienced acute GI bleeding with 0.4% experiencing ma-
jor GI bleeding. Of the 25 patients with an acute GI bleeding episode, the rate of major vascular 
event was 16% and one-year mortality. 
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The Basic Life Support knowledge of European youth 
J. Marton1, E. Pek2, B. Banfai3,  K. Deutsch4, A. Pandur5,  J. Betlehem6, B. Radnai7 
 
University of Pecs, Faculty of Health Sciences, Institute of Emergency Care and Health 
Pedagogy, Pecs, HUNGARY1,University of Pecs, Faculty of Health Sciences, Institute of 
Emergency Care and Health Pedagogy, Pecs, HUNGARY2, University of Pecs, Faculty of 
Health Sciences, Institute of Emergency Care and Health Pedagogy, Pecs, HUNGARY3, Uni-
versity of Pecs, Faculty of Health Sciences, Institute of Emergency Care and Health Pedagogy, 
Pecs, HUNGARY4, University of Pecs, Faculty of Health Sciences, Institute of Emergency 
Care and Health Pedagogy, Pecs, HUNGARY5, University of Pecs, Faculty of Health Sciences, 
Institute of Emergency Care and Health Pedagogy, Pecs, HUNGARY6, University of Pecs, Fac-
ulty of Health Sciences, Institute of Emergency Care and Health Pedagogy, Pecs, HUNGARY7

Background: Better knowledge and skills of basic life support (BLS) can save millions of lives 
each year in Europe. Specificity of training, different expectations and social differences may 
be due to different levels of knowledge about the BLS. Methods: From 13 European countries 
(Hungary, Germany, France, Slovakia, Austria, Belgium, Romania, Finland, Poland, Ireland, 
Italy, Serbia, Sweden), 1527 volunteer participated in the survey. The questionnaire was able 
to spend in all languages. The main objective was to highlight the differences between the BLS 
knowledge. The questionnaire consisted of socio-demographic questions and knowledge re-
garding BLS. Among other, we asked about the BLS algorithm, the technical details of chest 
compressions and ventilation, the emergency phone number, and tasks related to unconscious 
patient. The maximum possible score was 18. Results: Participants were average 16 years old, 
698 women and 829 men. 1149 students from the former communist countries and 378 from 
Western Europe filled the questionnaire. 439 of them are trained for BLS, but 1087 answered 
no for this question. Those who had BLS training earned average 11,91 points, but those who 
had not participated in lifesaving education had average 9,6 points (p<0,001). Participants from 
former communist countries reached average 10,13 points, but Western Europeans had average 
10,85 points (p<0,001). The best ones were the Swedish students, and the worst were the Bel-
gians. Conclusion: Based on the results, there are significant differences between students’ BLS 
knowledge in European countries. Western European youth, and those who were trained for 
BLS had better performance. 
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Intravenous thrombolysis for ischemic stroke in Regional Vascular Centre 
N.V. Komissarova1, N.E. Luibimova2, U.V. 3,  A.I. Shalagina4, I.L. Ivanova5,  A.I. Pelin6, N.V. 
Tselousova7,  J.A. Radygina8, L.V. Zhernakova9, O.A. Mullachmetova10 
 
Izhevsk State Medical Academy, Izhevsk, RUSSIAN FEDERATION1,Regional stroke 
centre of Republic Hospital, Izhevsk, RUSSIAN FEDERATION2, Regional stroke centre of 
Republic Hospital, Izhevsk, RUSSIAN FEDERATION3, Regional stroke centre of Republic 
Hospital, Izhevsk, RUSSIAN FEDERATION4, Izhevsk State Medical Academy, Izhevsk, RUS-
SIAN FEDERATION5, Izhevsk State Medical Academy, Izhevsk, RUSSIAN FEDERATION6, 
Regional stroke centre of Republic Hospital, Izhevsk, RUSSIAN FEDERATION7, Regional 
stroke centre of Republic Hospital, Izhevsk, RUSSIAN FEDERATION8, Regional stroke centre 
of Republic Hospital, Izhevsk, RUSSIAN FEDERATION9,Regional stroke centre of Republic 
Hospital, Izhevsk, RUSSIAN FEDERATION10

Background-We sought to determine the effect intravenous (IV) thrombolysis in pa-tients with 
cardioembolic and atherothrombotic type of stroke.  
Methods-We reviewed the medical records of patients treated for ischemic stroke with IV 
thrombolysis at regional stroke center. We analysed the type of stroke, time from first symp-
toms to hospitalization, time “from door to needle”, outcome of stroke.  
Results-Analysis included 109 patients with ischemic stroke treated IV thrombolysis.  Ath-
erothrombotic type (AT) was presented in 50 patients (59,6%), cardioembolic – in 38 cases 
(34,8%). 21(19,4%) patient had stroke of undetermined etiology. There were 100 stroke  in 
carotid system (91,8%) and 9 cases (8,2%) in vertebrobasilar system. Average time since the 
stroke to hospitalization was 150 minutes. All patients under-went head CT and 65(59,6%) 
patients – brain MRI. 30(27,5%) patients had early is-chemic symptoms on CT, 14(12,8%) 
patients – hypodensive focuses on CT. MRI    ischemic alterations were fixed in 65 cases. The 
time “door-to-needle“ comprised 45 minutes. Initial stroke severity according to NIHSS  scale  
ranged from 10 to 24 points (the average 17.3 ± 1,6). The rate of postthrombolysis intracranial 
hemorrhage (ICH) was 14(12,8%) cases, symptomatic ICH was in 7(6,4%) cases. Fatal out-
come was in 13(11,9%) cases, in 10 cases it was caused by severe stroke and ineffective IV 
thrombolysis, in 3 cases - symptomatic ICH. In 29(26,6%) cases reocclusion of ves-sels was 
observed. Even reocclusion of vessels was observed, clinical outcome  in survived patients 
was better. Within 30 days after stroke, 62(56,8%) patients had mild neurologic deficiency (0-6 
points according to NIHSS scale), and only 13(11,9%) pa-tients had severe disorders (10-15 
point to NIHSS scale). Cardioembolic stroke signif-icantly correlated with better outcome (p< 
0,005).  
Conclusions- IV thrombolysis in patients with cardioembolic stroke results to better clinical 
outcome than in patients with AT of stroke.

B1870 Acute stroke: emergency management, stroke units and complications  

IMPACT OF NEUROLOGICAL AND MEDICAL COMPLICATIONS AFTER ACUTE 
STROKE ON IN-HOSPITAL MORTALITY AND 3-MONTH OUTCOMES 
J.C. Portilla1, I. Bragado2, J.A. Fermín3,  R.M. Romero4, I. Redondo5,  G. Gámez-Leyva6, M. 
Gómez7,  M. Calle8, P.E. Jiménez9, I. Casado10

 
Hospital San Pedro de Alcántara, Caceres, SPAIN1,Hospital San Pedro de Alcántara, Ca-
ceres, SPAIN2, Hospital San Pedro de Alcántara, Caceres, SPAIN3, Hospital San Pedro de Al-
cántara, Caceres, SPAIN4, Hospital San Pedro de Alcántara, Caceres, SPAIN5, Hospital San 
Pedro de Alcántara, Caceres, SPAIN6, Hospital San Pedro de Alcántara, Caceres, SPAIN7, 
Hospital San Pedro de Alcántara, Caceres, SPAIN8, Hospital San Pedro de Alcántara, Caceres, 
SPAIN9,Hospital San Pedro de Alcántara, Caceres, SPAIN10

Background: 
Acute stroke patients are at risk of developing a wide range of complications secondary to 
stroke. Their presence  increases disability or death, length of stay and cost and deprive pa-
tients to years of optimum health. Prevention, early recognition, and management of poststroke 
complications are regarded as essential aspects of stroke unit (SU) care. We aimed to study the 
frequency and impact of early medical and neurological complications on in-hospital mortality 
and 3-month clinical outcome in acute stroke patients. 
Methods: 
We retrospectively analyzed data from our prospective register of all stroke patients admitted 
in our SU. The effect of the presence of medical and neurological complications on in-hospi-
tal and 3-month mortality and functional outcome at 90 days according to the stroke subtype 
was analyzed by multivar¬iate logistic regression models adjusted for relevant baseline clinical 
variables. We also analyze the variables associated with the risk of developing these complica-
tions.   
Results. 
A total of 847 patients were included, 29.5% experienced one or more complications. They 
were more frequent in hemorrhagic stroke (50.5% vs 26.6%, p <0.0001). The most common 
complications were the neurological ones (21%). All neurological and medical complications 
were associated with higher in-hospital mortality (2.1% vs 12.6%, p <0.0001) and 90-day mor-
tality (5.7% vs 29.6%, p <0.0001) and lower probability of independence at 90 days (72.9% vs 
30.4%, p <0.0001) for both subtypes of stroke (ischaemic and hemorrhagic). The severity of 
stroke on admission was the most important predictor for developing complications.  
CONCLUSIONS 
Neurological complications are frequent in stroke patients. In-hospital neurological and medi-
cal complications were associated with early mortality and adversely influenced outcome after 
acute stroke. Identifying variables associated with the risk of developing complications might 
improve stroke outcome. 
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The psychometric properties of Iranian Pre-Hospital Stroke Scale 
A. Dalvandi1, H.R. Khankeh2, S. Baampourihr3,  A Ebadi4, H. Passandeh5,  H Nouri sari6, F. 
Faraji7,  M. Rahgozar8

 
University of Social Welfare and Rehabilitation Sciences, Tehran, IRAN1,University of 
Social Welfare and Rehabilitation Sciences, Tehran, IRAN2, University of Social Welfare and 
Rehabilitation Sciences, Tehran, IRAN3, Baghiatallah University of Medical Sciences, Teh-
ran, IRAN4, University of Social Welfare and Rehabilitation Sciences, Tehran, IRAN5, medical 
emergency center, Tehran, IRAN6, University of Medical Sciences of Arak, Arak, IRAN7, Uni-
versity of Social Welfare and Rehabilitation Sciences, Tehran, IRAN8

Introduction: The stroke morbidity and mortality could be decreased if early diagnosis and 
treatment is delivered faster for patients. This instrument was designed based on all pre-hospi-
tal stroke scales entire the world as well as experiences of the emergency medicine specialists 
and pre-hospital emergency technicians to improve the diagnostic accuracy of the stroke scale 
in Iran.  Methodology:  This study used multi method and was carried out in two main phases. 
The first phase, unstructured individual interviews with 35 experts and then a literature review 
on tools available in the world. In The second phase, face and content validity, and reliability of 
the procedure were checked for internal consistency, and equality. Thereafter, the optimal cut of 
point by using ROC curve as well as sensitivity and specificity of this tool were identified.  For 
this study the 20 medical emergency physicians and neurologist and 15 emergency technicians 
have participated. Results: The first stage of qualitative content analysis was used., The diag-
nostic indexes were determined in three main categories including Stroke signs and symptoms, 
and the discriminated inhibitor signs with stroke and risk factors.  
In the second phase 17 items were designed as the original instrument in dichotomy form of yes 
or no answer. In the valuing and the ranked items step, the first four items were set in grade 3, 
the 5th item was set in grade 2 and for other items grade 1 was set, and the placement and ranks 
of items was set up by experts. Conclusions: This study led to the psychometric properties of 
Iranian Pre Hospital Stroke Scale for emergency technicians in pre-hospital field. For future 
this instrument could be recommended and employed by emergency dispatch units as well as 
using it in the triage procedure in the hospital. 
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Spontaneous hemorrhage in the posterior fossa : retrospective review of 37 cases 
A. NASR1, N. Karmani2, S. Ben Amor3,  M.Z. Saied4, M.S. Harzallah5,  S. Ben Ammou6

 
Department of Neurology in  Sahloul Hospital, sousse, TUNISIA1,Neurosurgery department 
in Sahloul Hospital, Sousse, TUNISIA2, Department of Neurology in  Sahloul Hospital, Sousse, 
TUNISIA3, Department of Neurology in  Sahloul Hospital, Sousse, TUNISIA4, Department of 
Neurology in  Sahloul Hospital, sousse, TUNISIA5, Department of Neurology in  Sahloul Hos-
pital, sousse, TUNISIA6

BACKGROUND : Spontaneous hemorrhage in the posterior fossa is an uncommon lesion with 
a poor prognosis. The surgical indication is still discussed controversially. The aim of this study 
is to illustrate the most significant clinical and radiological factors determining the outcome. 
METHODS : We report a retrospective study of 37 cases. These patients were identified from 
the neurology department’s files in Sahloul Hospital from 2000 to 2013. A Head Computed to-
mography (HCT) confirmed the spontaneous cerebellar or brainstem hemorrage in all patients. 
Glasgow Coma Scale (GCS) on admission was determined. RESULTS : The average age of our 
patient was 64 (±14 years). The sex ratio was 2,08. A Head Computed tomography (HCT) con-
firmed the spontaneous cerebellar or brainstem hemorrage in all patients. 37 patients were iden-
tified. Of these, 26 (70%) patients scored ≥ 13 points, 7 (18,9%) scored between 8-12 points 
and 4 (10.8%) scored <8 points. According to the HCT, the location of the hemorrhage was 
cerebellar with 25 patients and in the brainstem with 12 patients . Volume of the lesion was ≥ 3 
cm (64,8 %). The average hematoma volume with poor outcome was 3,42 cm. Hydrocephalus 
was noticed in 14 patients (38%). 23 patients were kept under observation in the neurological 
department, 12 patients underwent surgery and 2 patients were transferred to the intensive care 
unit . 13 patients have died (35,1%) and their average age was 58,4 years. Among patients who 
underwent surgery, 58% died compared to 24 % of non-operated patients. CONCLUSION: The 
clinical and imaging features of patients with cerebellar or brainstem hemorrhage can be help-
ful to guide surgical approach. Lower GCS (<13) was a major determinant for prognosis. 
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Is IV tPA useful in milder strokes? A meta-analysis 
L.L. Yeo1, R.C. Ho2, R. Rathakrishnan3, V.K. Sharma4

 
National University Hospital, Singapore, SINGAPORE1,National University Hospital, Sin-
gapore, SINGAPORE2, National University Hospital, Singapore, SINGAPORE3, National Uni-
versity of Singapore, Singapore, SINGAPORE4

Background: Intravenous tissue plasminogen activator (IV-tPA) is the only approved drug for 
acute ischemic stroke (AIS).  Whether mild strokes should be thrombolyzed remained a debat-
able question.  
Aims: We performed meta-analysis and meta-regression to determine the best definition of mild 
AIS and whether IV-tPA benefits them. 
Methods:  PubMed, Embase, Science Direct and Cochrane CENTRAL were searched from 
their inception to May 2013. The search terms used were- stroke, cerebrovascular accidents, 
cerebral infarct, mild stroke, minor stroke, small infarct, modified Rankin scale, NIHSS score, 
stroke thrombolysis and their combinations. Studies were included if they involved human 
patients, analysed NIHSS score or mRS scale as main variable or as covariates, presented out-
comes for NIHSS scores less than 6, 5, 4 or 3 points and included 5 or more patients. Outcomes 
comprised of mRS 0-1, mRS 0-2, intracranial hemorrhage, mortality and discharge location. 
Results: Of the 894 short-listed articles, 30 met our criteria. Only 8 articles provided patients 
arms with and without tPA treatment. A total of 637 AIS patients with IV-tPA treatment and 568 
without thrombolysis were included in analysis. The proportion of good outcome was signifi-
cantly higher in the tPA group (pooled OR1.319;95%CI:1.004-1.733, z=1.987, p=0.047). There 
was a moderate levels of heterogeneity between studies (&#964;2=0.346; Q=19.974, df=7, 
P=0.006, I2=64.954). Meta-regression to explore the impact of our a-priori sources of hetero-
geneity within individuals showed age (B=-0.37 z=-2.496, P=0.012) as a significant moderator. 
Smoking, gender, hypertension, atrial fibrillation and diabetes mellitus were non-significant 
moderators that could not explain the heterogeneity. Mortality was not significantly different 
between IV-tPA treated and non-thrombolyzed groups (pooled OR 1.095; 95%CI: 0.438-2.738, 
z=0.193, p=0.847). 
Conclusion: A significant proportion of AIS present with mild symptom and often excluded 
from systemic thrombolysis. Our meta-analysis showed that patients with mild stroke derive 
benefit from intravenous thrombolysis without any significant increase in mortality.

B1874 Acute stroke: emergency management, stroke units and complications  

FIBRINOLYSIS IN A NEUROLOGICAL INSTITUTE OF COLOMBIA. A SIX-YEAR 
EXPERIENCE 
C.A. Franco Ruiz1, L.V. Londoño Hurtado2, J. Bareño Silva3,  M.M. Massaro Ceballos4

 
Instituto Neurológico de Colombia, Medellín, COLOMBIA1,Instituto Neurológico de Co-
lombia, Medellín, COLOMBIA2, Instituto Neurológico de Colombia, Medellín, COLOMBIA3, 
Instituto Neurológico de Colombia, Medellín, COLOMBIA4

BACKGROUND.The main therapeutic goal in ischemic stroke is to restore blood flow to brain, 
accepting interventions such as intravenous or intra-arterial fibrinolysis and thrombectomy. 
OBJECTIVE.Describe the experience of the Instituto Neurológico de Colombia in the acute 
treatment of patients with cerebral infarction, with emphasis on functional outcomes after inter-
vention.  
PATIENTS AND METHODS. A retrospective study of adult patients admitted with acute ce-
rebral infarction who underwent IV fibrinolysis or endovascular therapy from January 2007 to 
November 2012. We evaluated clinical characteristics, health care opportunity and short-to-me-
dium term functional outcome with modified Rankin Scale (mRs). For the bivariate analyses 
we considered the functional prognosis as the dependent variable determined by mRs three 
months after stroke (good functional outcome: mRs ≤ 2). RESULTS. 78 patients with acute 
cerebral infarction, 21 underwent to IV thrombolysis and 44 to endovascular therapy. The av-
erage age was 64 years for both groups. When comparing the two types of intervention we 
found significant differences between the median NIHSS on admission (p:0.006), the events of 
undetermined origin (p:0.004), middle cerebral artery territory (p:0.003) and the time between 
symptoms onset to treatment (p:0.018) and admission to treatment (p<0.00001). The analysis 
of functional outcome at three months showed that a lower NIHSS, female gender and IV fi-
brinolysis correlate with a favorable prognosis, while symptomatic intracerebral hemorrhage 
correlates with poor prognosis. CONCLUSIONS.These data shows that is possible to do acute 
procedures intended to improve outcomes in stroke in our country, demonstrating greater ben-
efit in patients who undergo IV fibrinolysis with lower NIHSS, although we cannot ignore that 
patients undergoing endovascular procedures had greater clinical severity with late recanaliza-
tion which is a determining factor in the pathophysiology of stroke. 
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C-Reactive Protein: A Potential Biomarker for Differentiating Ischemic from Hemorrhag-
ic Stroke 
K. M. Taema1, M. A. Shoaeb2, M. A. Shehata3,  M. A. Hammouda4

 
Critical Care Medicine Department, Cairo University, Cairo, EGYPT1,Demietta Gener-
al Hospital, Demietta, EGYPT2, Critical Care Medicine Department, Cairo University, Cairo, 
EGYPT3, Critical Care Medicine Department, Cairo University, Cairo, EGYPT4

The early diagnosis of ischemic stroke is a key element in decision making as regard the use of 
fibrinolytic therapy. The use of a biomarker for the pre-hospital differentiation between isch-
emic and hemorrhagic strokes appears promising. We intended in this study to evaluate the role 
of measuring serum CRP for the differentiation between ischemic and hemorrhagic strokes. 
We included 50 patients with first-ever acute stroke. We excluded patients with co-morbidities 
that may cause CRP elevation. According to admission CT results, our patients were classified 
into ischemic and hemorrhagic stroke groups, each group included 25 patients. Neurological 
evaluation included assessment of stroke severity by National Institute of Health Stroke Scale 
(NIHSS). Seven days following the onset of stroke, we evaluated the outcome of patients using 
modified Rankin Scale (mRS). Poor outcome was defined to have mRS score>2. CRP was mea-
sured for all patients on admission. 
The mean age of our population was 59.5±8.6 years old. There was strong positive correlation 
between NIHSS and mRS. Both groups were comparable in baseline demographic and clini-
cal data. There was no significant difference between both groups in terms of disease severity 
assessed by NIHSS or outcome evaluation by mRS. CRP was significantly higher in isch-
emic stroke than in hemorrhagic stroke. CRP was 9±5.5 mg/L in ischemic stroke compared to 
6.2±3.8 mg/L in hemorrhagic stroke (P=0.039). Serum CRP level of 5.8 mg/L was found to 
have a sensitivity of only 64% and a specificity of 60% to identify ischemic stroke. 
We concluded that despite that serum CRP could differentiate ischemic from hemorrhagic 
stroke, it cannot be used for decision making in context of indication for fibrinolytic therapy. 
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Consent for Thrombolytic Therapy in Acute Stroke – What do Our Patients Think? 
K. Khadjooi1, A. Chandratheva2, B. Fowler3, A. Kenton4

 
University Hospital Coventry, Coventry, UNITED KINGDOM1

Introduction: 
Written consent is not necessary for thrombolytic therapy in acute stroke, but it is recommend-
ed that patient and family should be informed about potential risks and benefits. It has been ar-
gued that in view of time limitation and higher cerebral dysfunction in a large number of stroke 
patients, doctors can make the decision without wasting valuable minutes. We conducted a 
study to assess patients’ recall and opinion about the consent process. 
Methods:       
A prospective study of consecutive patients who received intravenous thrombolysis for acute 
stroke between Dec. 2010 and June 2011. 59 patients screened, 16 excluded as were unable to 
provide consent. Another 6 patients were excluded later as were unable to participate (compli-
cations of stroke, ICH or severe aphasia). Demographics are summarised in table 1.  
All patients were consented by a trained member of the stroke team (Specialist Registrar or 
above) and a simple questionnaire was used to collect data 24 hours or more after thrombolysis. 
Results: 
In 17 cases, only the patient gave consent, in 20 cases patient together with the family were 
consented. 32 patients knew their diagnosis as stroke and 5 could not remember. Results are 
summarised in table 2. 
Discussion: 
A significant number of patients (73%) felt they were given enough information on the pro-
posed treatment, its benefits and risks and they understood the information. 59% of these pa-
tients had higher cerebral dysfunction (dysphasia, neglect or both). Although 70% of patients 
preferred their relatives to be present, 65% made the decision without influence from family. 
Importantly 78% of patients felt they were part of decision-making process.  This emphasises 
the importance of involving patients in the consent process, even if on initial assessment higher 
cerebral dysfunction is present. Information should be provided in a clear, simple and concise 
format and providing simple written information may be helpful for some patients.
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Comments
Total patients included 37
Average age 69.4
Age range 27-90
Sex Female 13, 

Male 24
Average admission NIHSS 10 (9.88)
Baseline cognitive deficit None
Confusion at presentation None
Higher cerebral dysfunction 25 Dysphasia 18, 

Neglect 15,
Both 8

No higher cerebral dysfunction 12
Final diagnosis
POCS 2 Pontine 1, cerebellar 1
Left TACS 7
Left PACS 11
Left LACS 1
Right TACS 7
Right PACS 3
Right LACS 3
Stroke mimics 3 Functional 2, Demyelination1

Table 1 – Demographics

Yes No Do not re-
member

Comments

Given information on 
diagnosis?

30 2 5

Given information on 
proposed treatment?

27 1 9 Patients who answered “Yes” : 16 had 
higher cerebral dysfunction (dysphasia 10, 
neglect 9, both 3), 11 had no higher cereb-
ral dysfunction
Patients who answered “Don’t remem-
ber”: 8 had higher cerebral dysfunction 
(dysphasia 7, neglect 1), 1 had no higher 
cerebral dysfunction
Patient who answered “No”: had dyspha-
sia and neglect

Given information on 
benefits of treatment?

26 2 9

Given information on 
risk of treatment?

26 2 9

Understood benefits of 
treatment?

26 1 10

Understood risks of 
treatment?

27 2 8

Family member influ-
enced decision? 

8 24 5

Felt part of decision 
making process?

29 3 5

Preferred more time to 
make decision?

8 25 4

Have liked relatives to 
be present?

26 8 3

Have liked written in-
formation?

11 23 3

Table 2 - Results

B1877 Acute stroke: emergency management, stroke units and complications  

An analysis of factors affecting door-to-needle times in a hyperacute stroke unit. 
D. Bradley1, S. Edwards2, R. Simister3

 
Hyperacute Stroke Unit, NHNN Queen Square, London, UNITED KINGDOM1,Hyper-
acute Stroke Unit, NHNN Queen Square, London, UNITED KINGDOM2, Hyperacute Stroke 
Unit, NHNN Queen Square, London, UNITED KINGDOM3

IV Thrombolysis plays a central role in acute stroke management; major improvements in time 
to hospital and door-to-needle (DTN) times have been experienced across most UK centres. 
London is served by 8 hyperacute stroke units (HASUs) that accept acute thrombolysis calls. 
The aim of this audit was to examine the factors affecting DTNs in our HASU. Data on 141 
acutely thrombolysed patients over a 6-month period from June 2012 to Jan 2013 were anal-
ysed. The overall median DTN was 40 minutes (IQR 31 - 59 minutes). Taking calls under 60 
minutes (n=105), time of day had an effect on DTN, with longer DTN in the evening shift (5pm 
- 9pm), with a mean of 42.1 minutes (SD 10.7 minutes), compared to the day shift (9am to 
5pm) or night shift (9pm to 9am) with DTNs of 35.2 minutes (SD 10.2 minutes) and 35.3 min-
utes (SD 9.1 minutes) respectively (1-way ANOVA p=0.012, post-test significant for day-eve-
ning and evening-night comparisons). There was no significant effect of month on DTN. A 
multivariable regression including attending junior doctor (n=18), attending nurse (n=11) and 
supervising consultant (n=12) showed significantly longer DTN in the case of 1 junior doctor 
and significantly shorter DTN in the case of one nurse. Audit of DTN times allows examination 
of pathway factors that may impact on performance, allowing focused adjustment to improve 
and augment stroke services. 
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Effectivity of pre-hospital Stroke Code protocol 
L.I. Pereira1, E.C. Costa2, M. Rodrigues3

 
Neurology department, Hospital Garcia de Orta, Almada, PORTUGAL1,Neurology depart-
ment, Hospital Garcia de Orta, Alamada, PORTUGAL2, Neurology department, Hospital Gar-
cia de Orta, Almada, PORTUGAL3

Background Stroke Code (SC) protocol was created to direct patients with possible stroke to 
hospital facilities capable of thrombolysis. 
We describe the characteristics of patients admitted through pre-hospital SC pathway and com-
pare them with intra-hospital activations. 
Methods Retrospective observational study of SC patients admitted in 2 years. Demographic 
data, NIHSS score, SC activation, stroke diagnosis and thrombolysis were recorded. Times be-
tween symptom onset and hospital arrival, door-CT, and door-needle were calculated. 
We present descriptive and inferential statistics with chi-square, median difference with 95% 
confidence intervals (95%CI) and Mann-Whitney. 
Results We recorded 406 SC activations (54.7% male, median age 69 years), 165 (40.6%) were 
of pre-hospital origin. Stroke diagnosis was made in 302 (74.4%) patients, and 261 (86.4%) 
were of the ischemic subtype. Stroke unit admissions were 127 (48.6%) and 94 (36.0%) under-
went thrombolysis. 
Pre-hospital admissions were more severe (median NIHSS 7 vs 5, p=0.01), but similar in age, 
gender and most vascular risk factors. 
A non-stroke diagnosis was found more often in intra-hospital female activations (37.4% vs 
23.4%, p=0.04), but not in the whole group (27.0% vs 23.6%, p=0.45). 
More patients from the pre-hospital route received thrombolysis (29.1% vs 19.5%, p=0.025), 
namely women (36.4 vs 19.6%, p=0.01). 
Pre-hospital protocol sped up time to CT (less 27.5min, 95%CI 19.3-35.7min, p<0.001) and 
thrombolysis (less 33.5min, 95%CI 11.9-55.1min, p<0.001). It shortened time from symptom 
onset to thrombolysis, but not significantly (less 24min, 95%CI -5.1-53.1min, p=0.07). 
Conclusion In a pragmatical analysis pre-hospital SC protocol is more efficient in referring true 
stroke in the female gender, increasing thrombolysis rates, and achieving shorter door-CT and 
door-needle times. More severe patients in the pre-hospital pathway and more mimics among 
females in the intra-hospital activations account for these differences. 
 
 

B1879 Acute stroke: emergency management, stroke units and complications  

Time to Treat in Clinica Alemana Temuco: Door–to-needle time. 3 years of Experience. 
R.J. RIVAS1, C.A. Klapp2, A. Soto3,  L. Carvallo4, L. Bustos5,  L. Martínez6 
 
Stroke Unit / Clínica Alemana de Temuco, TEMUCO, CHILE1,Stroke Unit / Clínica Ale-
mana de Temuco, TEMUCO, CHILE2, Stroke Unit / Clínica Alemana de Temuco, TEMUCO, 
CHILE3, Universidad de La Frontera, TEMUCO, CHILE4, Emergency Room/ Clínica Alemana 
de Temuco, TEMUCO, CHILE5, Emergency Room/ Clínica Alemana de Temuco, TEMUCO, 
CHILE6

Background: In Chile, cerebrovascular disease has been the leading cause of death since 2008, 
reaching a rate of 52 per 100,000 in 2010. It has been the leading cause of death in women 
since 2000. An organized protocol for the emergency evaluation of patients with suspected 
stroke is recommended (Class I; Level of Evidence B). The goal of the evaluation and to begin 
fibrinolytic treatment within 60 minutes of the patient’s arrival in an Emergency Room (ER). 
Methods:  We conducted a retrospective review of patients consulting in Clínica Alemana in 
Temuco, who underwent the administration of tPA. This is a small-middle size clinic. The neu-
rologist on call are non on site. Informed consent was applied to all patient.  Aim: To evaluate 
the door -to-needle time for patients with ischemic stroke, which looked from April 2010 to 
December 2013 in Clínica Alemana  Temuco, which attempt to ER and received intravenous 
thrombolysis.  Results: 186 patients were admitted to the study, of which 29 received intrave-
nous thrombolysis (rt-PA), 1 thrombectomy. 27 of which were performed by a single neurolo-
gist were. The first 4, were performed in ICU, then the other in ER. Proportion treated: 15.6%. 
Mean age 63.6 years (31-98 ), male: 59.1 % , median NIHSS:15 ( ± 5.5 ), SBP: 157.6 ( ± 29.3 
), DBP: 89 , 5 ( ± 16.8), glucose : 122.5 ( ± 39.1 ),  Cincinatti : 100%. Door-to-image: 22 min-
utes, Door-to needle: 55 minutes (24-118), median time to treatment initiation was 136 minutes 
(5-217). With a 72% of compliance of <60 minutes. Conclusion: The administration of r-TPA 
is feasible even with few neurologists on call. They can meet the critical times of quality stan-
dards, once trained and qualified emergency service. 
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DECOMPRESSIVE HEMICRANIECTOMY AS A TREATMENT OF MALIGNANT 
MCA INFARCTION 
M.N. Zhuravlev1, K.S. Aseeva2, V.A. Chelyuk3,  N.V. Kaklyugina4

 
Regional neurovascular center, Tyumen regional hospital #2,  Department of neurology, 
Tyumen state medical academy, Tyumen, RUSSIAN FEDERATION1,Regional neurovas-
cular center, Tyumen regional hospital #2,  Department of neurology, Tyumen state medical 
academy, Tyumen, RUSSIAN FEDERATION2, Regional neurovascular center, Tyumen region-
al hospital #2, Tyumen, RUSSIAN FEDERATION3, egional neurovascular center, Tyumen re-
gional hospital #2, Tyumen, RUSSIAN FEDERATION4

Background: The treatment of life-threatening, space-occupying brain edema after massive 
cerebral infarction is still a controversial issue in neurology and neurosurgery. Such massive 
hemispheric infarctions occur in 1% to 10% of patients with a supratentorial infarct. In larger 
intensive care– based prospective series, the case fatality rate was 70% to 80%. Because of the 
limitations of medical therapies, decompressive surgery has been proposed for patients with 
space occupying hemispheric infarction (Class 1, Level C). 
Methods: We’ve analysed 6 clinical cases of the patients(mean age 57,6 years, 5 men) with ma-
lignant MCA infarction, who had underwent the decompressive hemicraniectomy. Mean initial 
NIHSS was 14,3 points. Infarction was in right MCA in 4 cases, in left MCA-2. Two patients 
had the delayed bone cranioplastic surgery. 
Results: We report a clinical case of patient E, 55 y. o. right handed male who was admitted to 
accident and emergency department of our hospital after 2 hours of symptoms onset complain-
ing of left extremities weakness, speech disruption. On examination there was smoothed left 
nasolabial fold, dysarthria, left hemiplegia and hemihypalgesia with total NIHSS scale of 15. 
On CT in 48 hours, there was a large infarct in right MCA area with signs of massive space-oc-
cupying brain oedema with central structures’ dislocation to 14 mm. Due to negative clinical 
dynamics and CT data, he underwent decompressive hemicraniectomy on the right. Patient’s 
condition was stabilized after performed operation. In 2,5 months patient was again admitted to 
undergo a cranioplasty with autograft. On discharge patient had 6 points on NIHSS scale, Mod-
ified Rankin scale was 4 points and Bartells index was 20 points. 
Conclusion: Decompressive hemicraniectomy is an effective method of treatment of malignant 
MCA infarction and can be combined with intensive conservative approach to get best results 
of treatment.
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MR Evolution of Convexal Subarachnoid Hemorrhage in Cerebral Amyloid Angiopathy 
L. CALVIERE1, V. CUVINCIUC2, A. VIGUIER3,  A. FAURY4, N. RAPOSO5,  C. 
COGNARD6, V. LARRUE7,  F. BONNEVILLE8

 
Neurovascular Department ; University Hospital Toulouse, Toulouse, FRANCE1,Neurora-
diology Department; University Hospital Toulouse, Toulouse, 2, Neurovascular Department ; 
University Hospital Toulouse, Toulouse, 3, Neuroradiology Department; University Hospital 
Toulouse, Toulouse, 4, Neurovascular Department ; University Hospital Toulouse, Toulouse, 5, 
Neuroradiology Department; University Hospital Toulouse, Toulouse, 6, Neurovascular Depart-
ment ; University Hospital Toulouse, Toulouse, 7, Neuroradiology Department; University Hos-
pital Toulouse, Toulouse, FRANCE8

Background: Convexal subarachnoid hemorrhage (cSAH) is increasingly recognized to be as-
sociated with cerebral amyloid angiopathy (CAA), but little is known about its evolution. We 
studied the MR initial features of cSAH in CAA and their evolution. Methods: Retrospective 
analysis of consecutive patients admitted in our institution for an acute non-traumatic cSAH, 
meeting the criteria of probable or possible CAA according to the Boston criteria who under-
went MRI during the acute phase and another scanner at least once during follow up. We re-
viewed the intensity, contrast enhancement, distribution and evolution of the sulcal and paren-
chymal signal abnormalities. Results: Twenty three patients (14 women; mean age ± SD: 75.9 
± 7.9 years) were included. Eighteen patients (78.2%) underwent at least one MR follow-up 
(mean time ± SD: 5.6 ± 5.6 months; range 1 to 23 months). In all patients, acute cSAH ap-
peared as a sulcal FLAIR hyperintensity and GRE T2 hypointensity filling one or very few sul-
ci. It was combined with other hemorrhagic sequellae such as subcortical microbleeds or hema-
tomas. Local contrast enhancement was associated to the cSAH in all, but one of the 21 patients 
evaluated initially by T1 with gadolinium. In 21 patients (91.3%), focal superficial hemosidero-
sis was noticed at distance of the acute cSAH. The gadolinium enhancement lasted 1 month and 
disappeared on later controls. On GRE T2, the acute bleeding left sequelae of “railroad” super-
ficial hemosiderosis in all patients. New subarachnoid bleedings on GRE T2 were detected in 
15/18 cases (83.3 %) in distant territories, 4 of them being symptomatic. Seven patients (30.4 
%) presented at least one intraparenchymal hematoma during follow-up. Conclusion: In the 
context of CAA, cSAH is associated initially with transient contrast enhancement, and evolves 
into superficial hemosiderosis. There is a high risk of cSAH recurrence or parenchymal hema-
toma occurrence in these patients during the first following years. 
 
 

B1902 Brain imaging  

NEGATIVE BOLD-FMRI RESPONSE IN PATIENTS WITH CAROTID ARTERY STE-
NO-OCCLUSIVE DISEASE 
R.F. Leoni1, K.C. Mazzetto-Betti2, J.P. Leite3, O.M. Pontes-Neto4

 
Department of Physics - FFCLRP - University of Sao Paulo, Ribeirao Preto, BRAZIL1,De-
partment of Neuroscience and Behavioral Science - FMRP - University of Sao Paulo, Ribeirao 
Preto, BRAZIL2, Department of Neuroscience and Behavioral Science - FMRP - University of 
Sao Paulo, Ribeirao Preto, BRAZIL3, Department of Neuroscience and Behavioral Science - 
FMRP - University of Sao Paulo, Ribeirao Preto, BRAZIL4

Background: In BOLD-fMRI studies, although the underlying mechanisms of positive respons-
es (PR) have been well characterized, the origin of negative responses (NR) has been related to 
purely hemodynamic nature or neuronal activity suppression. Here we investigated NR in pa-
tients with cerebrovascular disease. Methods: 30 healthy adults (19 young, 24+/-4 years; 11 el-
derly, 62+/-7 years) and 21 patients with unilateral carotid artery steno-occlusive disease (67+/-
7 years) performed a functional paradigm: five 3-s epochs of auditory stimulus intercalated 
by six 21-s intervals of rest. Functional images were acquired at a 3T Philips scanner, using a 
GE-EPI sequence. Results: Robust bilateral PR was observed in the primary auditory cortex of 
all volunteers, with no difference in response shape and amplitude between hemispheres. In pa-
tients, PR had smaller amplitude and greater onset time in the ipsilateral hemisphere to stenosis. 
Moreover, robust NR was observed in 8 young and 5 elderly volunteers in areas of the frontal 
lobe responsible for executive functions and cognitive control (figure 1). Average time cours-
es showed delayed PR with sustained initial dip, which can explain NR in activation maps. In 
16 patients, NR was observed in frontal and parietal lobes, and in regions near the auditory 
cortex. Figure 2 shows a map of one patient with extensive NR in contralateral hemisphere to 
the stenosis. These results suggest that NR in these patients is more likely related to hemody-
namic changes rather than neuronal activity suppression. Conclusion: Although the origin of 
NR is still controversial, our results suggest that it may be related to hemodynamic changes 
and impaired cerebrovascular reserve in patients with unilateral carotid artery disease. Howev-
er, further analysis should be done to investigate NR amplitude and temporal characteristics in 
comparison with those of the PR to better understand the meaning of negative hemodynamic 
responses in volunteers and patients. 
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Clinical characteristics of DWI false-negative stroke: The Fukuoka Stroke Registry 
M. Osaki1, S. Fujimoto2, Juro Jinnouchi3, Masaya Kumamoto4, Tetsuro Ago5,  M. Kamouchi6, 
T. Ishitsuka7,  T. Kitazono8

 
Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN1,Stroke Center, 
Steel Memorial Yawata Hospital, Kitakyushu, JAPAN2, Stroke Center, Steel Memorial Yawata 
Hospital, K., JAPAN3, Stroke Center, Steel Memorial Yawata Hospital, Kitakyushu, JAPAN4, 
Department of Medicine and Clinical Science, Graduate School of Medical Sciences, Kyushu 
University, Fukuoka, JAPAN5, Department of Health Care Administration and Management 
Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN6, Stroke Center, 
Steel Memorial Yawata Hospital, Kitakyushu, JAPAN7, Department of Medicine and Clinical 
Science, Graduate School of Medical Sciences, Kyushu University, Fukuoka, JAPAN8

Background & Purpose】Sometimes ischemic lesion become obvious in the second diffusion 
weighted image (DWI) in acute ischemic stroke patients with no ischemic lesion in the ini-
tial DWI. We investigated the clinical characteristics of the initial DWI false-negative stroke. 
【Subjects & Methods】Among the consecutive 7077 stroke patients who were admitted to 
the 7 stroke centers within 7 days after the onset, 5733 patients with neurological symptoms 
lasting more than 24hours and ischemic lesions on DWI were included in the present study. 
DWI false-negative stroke patient was defined as follows: (1) those with negative initial DWI 
findings; (2) those with ischemic lesions in the follow-up DWI within 15 days after admission; 
(3) those without any acute neurological deterioration or stroke recurrence. 【Results】DWI-
false negative stroke was identified in 100 patients (1.7%). As compared with patients with the 
initial DWI-positive (n=5633), posterior circulation stroke (52.0% vs. 28.9%, P<0.001) was 
more common in patients with the DWI-false negative. With regard to the site of lesion in the 
posterior circulation stroke, DWI false-negative stroke rate was highest in thalamus (5.3%), 
followed by cortical branch territory of posterior cerebral artery (4.1%), brain stem (3.5%), and 
cerebellum (2.5%). On the multivariate analysis, female (OR 1.95, 95%CI 1.15-3.32), poste-
rior circulation stroke (OR 2.31, 95%CI 1.57-3.39), early hospital visiting (OR 4.80, 95%CI 
3.16-7.38) were positively associated, and the initial NIHSS score (OR 0.88, 95%CI 0.82-0.93) 
and diabetes (OR 0.41, 95%CI 0.24-0.68) were negatively associated with DWI false negative 
stroke. The cut off value of NIHSS score for predicting DWI false-negative stroke using ROC 
curve were 3 (AUC 0.632). 【Conclusion】Female, posterior circulation stroke, early hospital 
visiting, low NIHSS score (3 point or less), and non-diabetes were significantly associated with 
DWI false-negative stroke. Follow-up MRI is required especially in such patients. 
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Cerebral white matter hypoperfusion predisposes to small vessel stroke subtypes and hae-
morrhagic transformation 
X. Cheng1, W. Cao2, Y. Ling3,  L. Tin4, M.P. Parsons5,  Q. Dong6, A. Bivard7

 
Department of Neurology, Huashan Hospital, State Key Laboratory of Medical Neurobi-
ology, Fudan University, Shanghai, CHINA1,Department of Neurology, Huashan Hospital, 
State Key Laboratory of Medical Neurobiology, Fudan University, Shanghai, CHINA2, De-
partment of Neurology, Huashan Hospital, State Key Laboratory of Medical Neurobiology, 
Fudan University, Shanghai, CHINA3, Department of Neurology, John Hunter Hospital, Hunter 
Medical Research Institute, the University of Newcastle, Newcastle, AUSTRALIA4, Depart-
ment of Neurology, John Hunter Hospital, Hunter Medical Research Institute, the University 
of Newcastle, Newcastle, AUSTRALIA5, Department of Neurology, Huashan Hospital, State 
Key Laboratory of Medical Neurobiology, Fudan University, Shanghai, CHINA6, Department 
of Neurology and Medicine, Royal Melbourne Hospital, University of Melbourne, Melbourne, 
AUSTRALIA7

Background White matter hyperintensity (WMH) of presumed vascular origin is considered as 
a radiographic marker of cerebral small vessel disease. Increased WMH burden has been shown 
to be more associated with small vessel stroke subtypes. However, whether different stroke 
pathogenesis has different reductions in white matter perfusion is largely unknown. Therefore, 
we sought to determine whether white matter hypoperfusion measured by CT Perfusion (CTP) 
is more associated with small vessel stroke and haemorrhagic transformation. 
Methods  Consecutive acute ischemic stroke patients within 12 hours of symptom onset at 2 
centers (John Hunter Hospital, NSW, Australia and Huashan Hospital, Shanghai, China) were 
prospectively recruited between 2011-2013 for International Stroke Perfusion Imaging Registry 
(INSPIRE). Participants routinely underwent baseline multimodal CT imaging including CTP, 
and follow-up imaging with MRI at 24 hours.  
Results  Of 229 ischemic stroke patients included in the analysis, 108 were Caucasians and 
121 Chinese. Patients with small vessel stroke had lower CBF and CBV compared to controls 
and other TOAST subtypes (p<0.05) in contralateral white matter. CBF of 50% below base-
line (AUC 0.73 sensitivity 67%, specificity 80%) and CBV of 60% below baseline (AUC 0.78 
sensitivity 73%, specificity 84%) were significantly related to WMH volume. Among 46 HT 
patients in the cohort, very large CBV<60% lesion volume (>50mL) was associated with in-
creased risk of HT (OR 4.9 2.39–6.92, p= 0.01). Compared to previously reported predictors of 
HT, CBV<60% lesion volume of >50mL after excluding Tmax 6 seconds lesion performed bet-
ter than core volume (OR = 1.51, p= 0.044), very low CBV volume (OR = 1.39, p=0.031) but 
not severely delayed perfusion (Tmax>14sec OR=0.8, p=0.731) at predicting HT. 
Conclusion Cerebral white matter hypoperfusion is more associated with small vessel stroke 
subtypes, and severe white matter hypoperfusion may predispose to HT.

B1905 Brain imaging  

Progression of Brain Atrophy in Cerebral Small Vessel Disease. Results from the SCANS 
study.  
Estimates of Sample Size to Detect Treatment Effects. 
P. Benjamin1, A.J. Lawrence2, C. Lambert3,  A. Mackinnon4, T. Barrick5,  H.S. Markus6 
 
St Georges University of London, London, UNITED KINGDOM1,University of Cambridge, 
Cambridge, 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, University of Cambridge, Cambridge, 
UNITED KINGDOM6

Aims: Cerebral small vessel disease (SVD) is an important cause of cognitive impairment in 
the elderly. In cross-sectional studies in symptomatic SVD, brain volume is strongly associated 
with cognitive impairment. It has been suggested as a surrogate marker of disease progression 
for use in clinical trials in SVD. We used serial brain magnetic resonance imaging (MRI) to 
prospectively evaluate the rate of brain atrophy in SVD and to investigate the sample sizes re-
quired to demonstrate a reduction in brain atrophy.  
Methods: Data from the prospective SCANS study of patients with SVD was used for this 
analysis (n=121). SVD was defined as a clinical lacunar stroke with an anatomically corre-
sponding MRI defined lacunar stroke as well as confluent leukoaraiosis.  Multimodal MRI was 
performed yearly for a period of 3 years. T1-weighted images were used for our analysis. Per-
centage whole brain volume change relative to baseline was measured directly using a registra-
tion based method (SIENA). The results were used to calculate sample sizes for specified treat-
ment effects and power. 
Results: For a 3 year duration the mean (SD) rate of whole brain atrophy was -1.985%(1.958). 
Based on these figures, for a 3 year trial duration, the minimum sample size required to detect a 
25%, 20% and 15% treatment effect at 80% power was 494 (247 in each arm), 766 (383 in each 
arm) and 1358 (679 in each arm) respectively.  
Conclusions: Whole brain volume change is detectable prospectively in SVD and is higher than 
the reported rate of atrophy in normal ageing. Whole brain volume change is a feasible outcome 
measure for use in clinical trials in SVD although sample sizes are still moderate. 
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Comparison of cerebral blood flow (CBF) data obtained by perfusion CT (PCT) with that 
obtained by xenon CT (XeCT) using 320-row CT and automated region of interest (ROI) 
determining software 
S. Takahashi1, Y. Tanizaki2, H. Kimura3,  K. Akaji4, T. Kano5,  K. Suzuki6, Y. Takayama7,  T. 
Kanzawa8, M. Nakazawa9, B. Mihara10

 
Department of Neurosurgery, Institute of Brain and Blood Vessels, Mihara Memorial 
Hospital, Isesaki, JAPAN1,Department of Neurosurgery, Institute of Brain and Blood Vessels, 
Mihara Memorial Hospital, Isesaki, JAPAN2, Department of Neurology, Institute of Brain and 
Blood Vessels, Mihara Memorial Hospital, Isesaki, JAPAN3, Department of Neurosurgery, In-
stitute of Brain and Blood Vessels, Mihara Memorial Hospital, Isesaki, JAPAN4, Department 
of Neurosurgery, Institute of Brain and Blood Vessels, Mihara Memorial Hospital, Isesaki, 
JAPAN5, Department of Neurology, Nippon Medical School, Tokyo, JAPAN6, Department of 
Stroke Medicine, Institute of Brain and Blood Vessels, Mihara Memorial Hospital, Isesaki, JA-
PAN7, Department of Stroke Medicine, Institute of Brain and Blood Vessels, Mihara Memorial 
Hospital, Isesaki, JAPAN8, Department of Image Diagnosis, Institute of Brain and Blood Ves-
sels, Mihara Memorial Hospital, Isesaki, JAPAN9, 
Department of Neurology, Institute of Brain and Blood Vessels, Mihara Memorial Hospital, Is-
esaki, JAPAN10

Background: CBF data obtained using PCT (PCT-CBF) is regarded as qualitative rather than 
quantitative data unlike that obtained with other modalities such as XeCT, making inter-patient 
PCT-CBF value comparisons inaccurate. However, CBF measurement via PCT has several ad-
vantages over that via other modalities. PCT-CBF data can be obtained promptly and also can 
be used during the acute stage of stroke. 4D-CTA can be performed simultaneously while iden-
tifying parameters such as CBV, MTT, and TTP. In this study, we compared the CBF values and 
ratios obtained from the PCT-CBF data with those obtained from the XeCT-CBF data of the 
same patients to determine the PCT-CBF parameters, which can then be utilized for inter-pa-
tient comparison. 
Methods: This study included 10 patients with occlusive cerebrovascular diseases who had un-
dergone both PCT and XeCT, and volume data were obtained. For a more objective evaluation, 
data were analyzed using an automated ROI-determining software. CBF in the MCA (CBF-
MCA) and basal ganglia (CBF-BG) regions as well as the hemodynamic stress distribution 
(hdSD: ratio of CBF-BG/CBF-MCA) and left/right CBF-MCA ratio were calculated. Pearson’s 
correlation coefficient and simple regression analyses were used to assess the relationships be-
tween PCT and XeCT data. 
Results: Statistically significant correlations were observed between the hdSD values (p = 
0.0154, r = 0.5336) and CBF-MCA left/right ratios (p = 0.0274, r = 0.6893) obtained using both 
modalities. The regression line using hdSD values obtained with XeCT as an outcome variable 
(y) and hdSD with PCT as a predictor variable (x) was y = 0.8856x - 0.1093 and that using left/
right MCA-CBF ratio with XeCT (y) and that with PCT (x) were y = 2.347x - 1.258.  
Conclusion: A correlation was observed between the hdSD values and left/right MCA-CBF 
ratios obtained using PCT and XeCT. These results suggest that the CBF ratio can be used for 
inter-patient comparison of CBF data using PCT.

B1907 Brain imaging  

Value of CT Perfusion in predicting clinical and radiological outcomes in acute stroke pa-
tients: a qualitative approach. 
C. Tamborino1, A. Bernardoni2, M. Padroni3, A. Saletti4, O. Marcello5,  C. Azzini6, L. Borgatti7,  
A. De Vito8, M. Borrelli9, S. Ceruti10, C. d’Esterre11, TY. Lee12, E. Fainardi13 
 
Neurology Section, Department of Biomedical and Specialized Surgical Sciences, Univer-
sity of Ferrara, Ferrara, ITALY1,Radiology Section, Department of Morphology, Surgery and 
Experimental Medicine, University of Ferrara, Ferrara, ITALY2, Neurology Section, Depart-
ment of Biomedical and Specialized Surgical Sciences, University of Ferrara, Ferrara, ITALY3, 
Neuroradiology Unit, Department of Neuroscience and Rehabilitation, Azienda Ospedalie-
ro-Universitaria of Ferrara, Ferrara, ITALY4, Neuroradiology Unit, Department of Neuro-
science and Rehabilitation, Azienda Ospedaliero-Universitaria of Ferrara, Ferrara, ITALY5, 
Neurology Unit, Department of Neuroscience and Rehabilitation, Azienda Ospedaliero-Uni-
versitaria of Ferrara, Ferrara, ITALY6, Neuroradiology Unit, Department of Neuroscience and 
Rehabilitation, Azienda Ospedaliero-Universitaria of Ferrara, Italy, Ferrara, ITALY7, Neurology 
Unit, Department of Neuroscience and Rehabilitation, Azienda Ospedaliero-Universitaria of 
Ferrara, Ferrara, ITALY8, Neuroradiology Unit, Department of Neuroscience and Rehabilita-
tion, Azienda Ospedaliero-Universitaria of Ferrara, Ferrara, ITALY9, 
Neuroradiology Unit, Department of Neuroscience and Rehabilitation, Azienda Ospedalie-
ro-Universitaria of Ferrara, Ferrara, ITALY10, Calgary Stroke Program, University of Calgary, 
Calgary, CANADA11, Imaging Program, Lawson Health Research Institute, London, Ontar-
io; Imaging Research Lab, Robarts Research Institute, London, Ontario, London, Ontario, 
CANADA12, Neuroradiology Unit, Department of Neuroscience and Rehabilitation, Azienda 
Ospedaliero-Universitaria of Ferrara, Ferrara, ITALY13

Background 
Standardization of quantitative CT Perfusion (CTP) parameters/thresholds for acute infarction 
and penumbra remains elusive. We sought to verify whether qualitative assessment of CTP pa-
rameters were associated with clinical and radiological outcome measured. 
Methods 
We retrospectively evaluated 100 patients with middle cerebral artery acute occlusion who were 
untreated (n=32) or had undergone intravenous thrombolysis or endovascular treatment (n=68) 
within 8 hours after symptom onset. Each patient had a pre-treatment multimodal CT workup, 
including non-enhanced CT (NECT), CT Angiography (CTA) and CTP. Total hypoperfusion, 
infarct core and ischemic penumbra volumes were calculated by manually drawing MTT, CBV 
and MTT-CBV mismatch territories, respectively. Recanalization was assessed on 24 hour CTA 
according to TICI criteria. Reperfusion was defined as a percentage reduction > 80% in the 
baseline-24 hour MTT lesion. Final infarct volumes were manually outlined on 3 month NECT. 
The modified Rankin scale (mRS) was recorded at 3 months. 
Results 
A MTT-CBV mismatch, indicative of salvageable penumbra, was detected at onset in all pa-
tients. MTT total hypoperfusion, CBV infarct core and MTT-CBV penumbra volumes were 
positively correlated with final infarct volume (p<0.00001, p<0.00001 and p<0.01, respec-
tively). MTT total hypoperfusion and CBV infarct core volumes were smaller in patients who 
reperfused versus patients who did not (p<0.05) in patients with good than in those with poor 
outcome (p<0.0001) and were positively associated with mRS (p<0.0001 and p<0.00001, re-
spectively). MTT total hypoperfusion and MTT-CBV penumbra volumes were smaller in pa-
tients who recanalized versus patients that did not (p<0.001).   
Conclusion 
Qualitative CTP assessment represents a useful tool for predicting prognosis in acute stroke pa-
tients. In the presence of MTT/CBV mismatch, the extent of the MTT lesion volume is strongly 
related to clinical and radiological outcome measures.  
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Mapping infarct location in patients with visual field deficit 
T. Phan1, Y. Kong2, J. Chen3,  R. Beare4, C. Chen5,  H. Ma6, J. Ly7,  B. Clissold8, V. Srikanth9 
 
Monash University and Monash Health, Clayton, AUSTRALIA1,Monash University, Clay-
ton, AUSTRALIA2, Monash University, Clayton, AUSTRALIA3, Monash University, Clayton, 
AUSTRALIA4, Monash University and Monash Health, Clayton, AUSTRALIA5, Monash Uni-
versity and Monash Health, Clayton, AUSTRALIA6, Monash University and Monash Health, 
Clayton, AUSTRALIA7, Monash University and Monash Health, Clayton, AUSTRALIA8, 
Monash University and Monash Health, Clayton, AUSTRALIA9,

Background: Stroke affecting the visual pathway causes considerable disability due to impair-
ment of visual field and driving. Previous study have suggested that quadrantanopic field defi-
cits are due to smaller infarcts than those causing hemianopic field deficits but have not provide 
a rationale for the difference. The aim of this study is to map the association between infarct lo-
cation visual field deficit in order to better understand the nature of difference between infarcts 
causing hemianopia and quadrantanopia.  
Method: The inclusion criteria were the presence of occipital infarct and availability of formal 
visual field testing. The infarcts were manually segmented, linearly registered into a common 
stereotaxic space using affine transformation. In 16 subjects without stroke, the visual fibers 
(from V1) were segmented using diffusion tractography. Next, the volume of overlap between 
the infarct and the visual fibers were calculated.  
Results: Infarcts in patients with hemianopias (n=9) and quadrantanopias (n=3) are centred 
around the primary visual cortex (V1). The two groups did not significantly differ (Z score 
0.7) with respect to infarct volume. The mean infarct volume in the hemianopic group was 
29.1±13.9 mL and in the quadrantanopic group was 20.7±19.5 mL. However, the groups differ 
with respect to the infarct overlap with involvement of visual fiber involvement (Z score 2.7). 
The infarct volume overlap with visual fiber in the hemianopic group was 7.2±6.2 mL and in 
the quadrantanopic group was 1.3±1.3mL.  
Conclusion: The degree of visual field deficit may relate to the involvement of visual fiber by 
infarct in this small study. This knowledge may be useful in providing prognosis when con-
firmed in larger study.

B1909 Brain imaging  

Clinical and MRI patterns of acute stroke patients with “total mismatch” – a potentially 
misleading concept 
A. Alonso1, A. Gass2, M.E. Wolf3,  M.G. Hennerici4, K. Szabo5

 
UniversitätsMedizin Mannheim, Mannheim, GERMANY1,UniversitätsMedizin Mannheim, 
Mannheim, GERMANY2, UniversitätsMedizin Mannheim, Mannheim, GERMANY3, Universi-
tätsMedizin Mannheim, Mannheim, GERMANY4, UniversitätsMedizin Mannheim, Mannheim, 
GERMANY5

Background. PWI/DWI mismatch has been used to identify patients with a large area of sal-
vageable tissue and best potential benefit from thrombolysis. Recently, a new term “total mis-
match”, i.e. negative DWI in the presence of an extensive area of hypoperfusion on PWI has 
led to misunderstandings, erroneously suggesting a poor prognosis. We sought to characterize 
the clinical and MRI profile of patients with “total mismatch”.  
Methods. Over a 5-year period, we identified 20 acute stroke patients (13 male, mean age 69.3 
years) with a “total mismatch” constellation from our prospectively collected database. All 
patients underwent detailed physical and neurological examinations as well as initial and fol-
low-up stroke MRI. Time to peak (TTP) maps were evaluated for areas of hemodynamic com-
promise.  
Results. IV thrombolysis was performed in 5/20. Mean time from symptom onset to MRI 
was 194 minutes. Initial median NIHSS was 3 in thrombolysed patients, and 2 in those with-
out thrombolysis (p=0.49). Outcome was favorable in all but 1 patient but slightly better after 
thrombolysis (discharge mean NIHSS 0 in both groups, p=0.05). Even though a large PWI/
DWI mismatch area was visible on TTP maps of all patients the MRA did not show loss of 
flow signal at the level of the circle of Willis in all but 1 patient and only mild reduction of con-
trast bolus arrival in the affected vascular bed. On follow-up MRI, 13/20 (4/5 vs 9/15, p=0.41) 
had newly developed DWI lesions which were small and scattered in all but 1 patient. Mean 
DWI lesion volume was 1.29% of the initial PWI volume (1.03% in thrombolysed vs 1.38% in 
non-thrombolysed pts, p=0.78). No hemorrhage occurred. 
Conclusion. In acute stroke MRI the PWI information needs to be interpreted in conjunction 
with the severity of the perfusion delay and the MRA results at the level of the circle of Willis. 
A small clinical deficit may already indicate the presence of a (currently) compensated perfu-
sion abnormality. 
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Effect of patient population size on the accuracy of tissue outcome prediction using MR 
imaging-based predictive algorithms 
M.J. Bouts1, E. McIntosh2, R. Bezerra3,  I. Diwan4, S.J. Mocking5,  P. Garg6, W.T. Kimberly7,  
E.M. Arsava8, W.A. Copen9, P.W. Schaefer10, H. Ay11, A.B. Singhal12, B.R. Rosen13, R.M. Di-
jkhuizen14, O. Wu15 
 
Athinoula A. Martinos Center for Biomedical Imaging, Massachusetts General Hospital, 
Charlestown, USA1,Athinoula A. Martinos Center for Biomedical Imaging, Massachusetts 
General Hospital, Charlestown, USA2, Athinoula A. Martinos Center for Biomedical Imaging, 
Massachusetts General Hospital, Charlestown, USA3, Athinoula A. Martinos Center for Bio-
medical Imaging, Massachusetts General Hospital, Charlestown, USA4, Athinoula A. Martinos 
Center for Biomedical Imaging, Massachusetts General Hospital, Charlestown, USA5, Athinou-
la A. Martinos Center for Biomedical Imaging, Massachusetts General Hospital, Charlestown, 
USA6, Dept Neurology, Massachusetts General Hopital, Boston, USA7, Athinoula A. Martinos 
Center for Biomedical Imaging, Massachusetts General Hospital, Charlestown, USA8, Dept Ra-
diology, Massachusetts General Hospital, Boston, USA9, 
Dept Radiology, Massachusetts General Hospital, Boston, USA10, Athinoula A. Martinos Cen-
ter for Biomedical Imaging, Massachusetts General Hospital, Charlestown, USA11, Dept Neu-
rology, Massachusetts General Hospital, Boston, USA12, Athinoula A. Martinos Center for 
Biomedical Imaging, Massachusetts General Hospital, Charlestown, USA13, Biomedical MR 
Imaging & Spectroscopy group, Image Sciences Institute, University Medical Center Utrecht, 
Utrecht, THE NETHERLANDS14, Athinoula A. Martinos Center for Biomedical Imaging, Mas-
sachusetts General Hospital, Charlestown, USA15 

Purpose MRI-based tissue outcome prediction algorithms have promise as a potential tool for 
evaluation of tissue salvageability. Performance may dependent on the size of the cohort used 
for algorithm training. This study aimed to determine the influence of training set size on the 
overall prediction accuracy. 
Methods 86 stroke patients (56M/30F) that received MRI within 12 hours after last known well, 
received follow-up (F/U) imaging (>=4 days), did not receive revascularization intervention nor 
novel therapeutics, and had infarct volumes >= 5cm3 were retrospectively analyzed. Patients 
were dichotomized based on age, DWI and F/U volume, and time to MRI to form training and 
prediction sets. Acute diffusion (T2,DWI,ADC) and perfusion (CBF,CBV,MTT,Tmax) MRI 
parameters were combined to train 3 algorithms (generalized linear model (GLM), adaptive 
boosting (ADA), random forest (RF)). Algorithms were trained with a dataset growing from 
2 till 60 patients. Prediction accuracy (area under the receiver-operator characteristics curve, 
AUC), root mean square error (RMSE), and overlap (Dice’s similarity index, DSI)– were calcu-
lated for the prediction group. 
Results Patient groups were equally distributed (Table). Bootstrap sampling (N=50) of each 
dataset size showed gradually decreasing prediction accuracy variance with increasing patient 
population (Figure)( Repeated measures ANOVA; P<0.001). Overall, predictions improved 
significantly when patient populations grew till 27 patients (Table). Furthermore, ADA showed 
significantly improved predictive performance over GLM and RF. 
Discussion Increasing patient population may decrease per patient-based prediction accuracy 
variance, but beyond a certain population size may not necessarily further improve overall pre-
dictive performance. This may hint towards a need for careful training sample selection rather 
than increasing patient populations alone. 
 

Groups (medi-
an[IQR])

Size Time to 
MRI (h)

Age (y) Gender 
(M)

NIHSS DWI (cm3) F/U (cm3)

Train 60 5.6 [3.8-
7.4] 

70[55-77] 77% 9.0 [4.0-14.3] 20.6 [9.2-37.0] 34.0 [13.5-49.6]

Test 26 6.7 [4.1-
8.3]

68[50-79] 54% 7.0 [4.0-14.0] 12.8 [5.5-49.6] 27.9 [11.6-79.3]

 Training population size
Measure Algo-

rithm
2 7 17 27 37 47 57

GLM 0.78±0.12* 0.80±0.12*# 0.80±0.11*†# 0.80±0.12*†#§ 0.81±0.11*†#§^ 0.81±0.11*#§^ 0.81±0.11*†#§^

AUC RF 0.78±0.13 0.80±0.13*# 0.81±0.13*#§ 0.81±0.13*#§ 0.81±0.13*#§^ 0.81±0.13*#§^ 0.81±0.13*#§^

ADA 0.78±0.12 0.81±0.12# 0.81±0.12#§ 0.82±0.12#§ 0.82±0.12#§^ 0.82±0.12#§^ 0.82±0.12#§^¤

GLM 0.37±0.11*† 0.36±0.07*†# 0.36±0.06*# 0.36±0.06*†# 0.36±0.05*†# 0.36±0.05*† 0.35±0.05*†¤

RMSE RF 0.39±0.09*¥ 0.37±0.07*# 0.35±0.07*#§ 0.35±0.07*#§ 0.35±0.07*#§^¤ 0.35±0.07*#§^ 0.35±0.07*#§^

ADA 0.39±0.12 0.32±0.10# 0.33±0.09#§ 0.32±0.09#§^ 0.32±0.09#§^ 0.31±0.09#§^¤ 0.31±0.09#§^¤¥

GLM 0.36±0.22 0.39±0.24*†# 0.40±0.24*#§ 0.41±0.24*#§ 0.41±0.24*†#§^ 0.41±0.23*#§¤ 0.41±0.23*#§¤

DSI RF 0.36±0.22 0.40±0.22*# 0.40±0.23*#§ 0.41±0.23*#§ 0.41±0.23*#§^ 0.41±0.23*#§^¤ 0.41±0.23*#§^¤

ADA 0.36±0.22 0.40±0.23# 0.41±0.23#§ 0.42±0.23#§^ 0.42±0.23#§^ 0.43±0.23#§^¤ 0.43±0.23#§^¤

 (Mean±SD) *P<0.05 versus ADA; †P<0.05 versus RF; #P<0.05 versus size 2; §P<0.05 versus 
size 7; ^P<0.05 versus size 17; ¤P<0.05 versus size 27; ¥P<0.05 versus size 37.
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Diffusion tensor imaging, intracranial vascular resistance and cognition in middle-aged 
asymptomatic subjects 
J. López-Olóriz1, E López-Cancio2, R Dacosta-Aguayo3,  J.F. Arenillas4, M. Hernández5,  L. 
Dorado6, M. Barrios7,  J.J. Soriano-Raya8, J. Miralbell9, N. Bargalló10, C. Cáceres11, P. Torán12, 
M. Alzamora13, A. Dávalos14, M. Mataró15 
 
Department of Psychiatry and Clinical Psychobiology, Universitat de Barcelona, Bar-
celona, SPAIN1,Department of Neurosciences, Hospital Universitari Germans Trias I Pujol, 
Universitat Autònoma de Barcelona, Badalona, SPAIN2, Department of Psychiatry and Clini-
cal Psychobiology, Universitat de Barcelona, Barcelona, SPAIN3, Stroke Unit, Department of 
Neurology, Hospital Clínico Universitario, Valladolid, SPAIN4, Department of Neurosciences, 
Hospital Universitari Germans Trias I Pujol, Universitat Autònoma de Barcelona, Badalona, 
SPAIN5, Department of Neurosciences, Hospital Universitari Germans Trias I Pujol, Universitat 
Autònoma de Barcelona, Badalona, SPAIN6, Dept. of Methodology of Behavioural Sciences, 
Universitat de Barcelona, Barcelona, SPAIN7, Department of Psychiatry and Clinical Psycho-
biology, Universitat de Barcelona, Barcelona, SPAIN8, Department of Psychiatry and Clinical 
Psychobiology, Universitat de Barcelona, Barcelona, SPAIN9, 
Radiology Department, Image Diagnosis Center, Hospital Clínic, Barcelona, SPAIN10, Depart-
ment of Neurosciences, Hospital Universitari Germans Trias I Pujol, Universitat Autònoma de 
Barcelona, Badalona, SPAIN11, Primary Healthcare Research Support Unit Metropolitana Nord, 
Mataró, SPAIN12, Primary Healthcare Research Support Unit Metropolitana Nord, Mataró, 
SPAIN13, Department of Neurosciences, Hospital Universitari Germans Trias I Pujol, Univer-
sitat Autònoma de Barcelona, Badalona, SPAIN14, Department of Psychiatry and Clinical Psy-
chobiology, Universitat de Barcelona, Barcelona, SPAIN15 

Background:  Intracranial vascular resistance measured by means of middle cerebral artery 
pulsatility index (MCA-PI) has been previously associated with cognitive impairment. MRI 
studies including diffusion tensor imaging (DTI) can assess microstructural changes in the nor-
mal-appearing with matter (WM) before them can be visualized using conventional MRI. We 
aimed to study the association between MCA-PI, microstructural WM integrity and cognition 
in a middle-aged asymptomatic population.  
Methods: We included 95 community-dwelling subjects free of stroke and dementia.  MCA-PI 
was assessed by duplex ultrasound. WM integrity was evaluated by fractional anisotropy (FA) 
measurements of DTI acquired on a 3T-MRI. The neuropsychological battery included tests 
that were grouped into six cognitive domains: executive functioning, attention, verbal fluency, 
memory, visuospatial skills and psychomotor speed.  
Results: MCA-PI was significantly associated with WM disintegration in different WM tracts 
(fornix, corticospinal and anterior thalamic)(figure). Both mean MCA-PI and mean FA in the 
mentioned tracts were independently associated with poorer performance in attention and 
psychomotor speed after adjustment for covariates (all p<0.05, table). MCA-PI was also inde-
pendently associated with lower scores in the rest of cognitive domains, except for visuospatial 
skills. 
Conclusion: Our data suggest that MCA-PI may be a non-invasive marker of WM disintegra-
tion and early cognitive impairment in middle-aged subjects.

 

 

Table: Association of MCA-PI and FA values with cognitive performance (multivariate lineare-

gression analyses)
MCA-PI FA in WM tracts re-

lated to MCA-PI
Cognitive domains β (p) β (p)

Executive Function-

ing

-0. 271 (0.028)* 0.163 (0.190)

Attention -0.347 (0.001)** 0.239 (0.024)*
Verbal Fluency -0.341 (0.003)** 0.206 (0.073)
Memory -0.269 (0.031)* 0.154 (0.221)
Visuospatial Skills -0.201 (0.108) 0.260 (0.036)*
Psychomotor Speed -0.422 

(<0.001)**

0.289 (0.017)*

Values are standardised regression coefficients (p value) from multivariate linear regression-
models adjusted for age, gender, years of education and diagnosis of diabetes mellitus and hy-

pertension.
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Dynamic contrast-enhanced CT reveals the early hemodynamic and chronic 
blood-brain-barrier changes in a rat model of combined focal cerebral ischemia and amy-
loid protein toxicity 
J.K. Yang1, C.D. d’Esterre2, D.F. Cechetto3,  T.Y. Lee4

 
Imaging Laboratories, Robarts Research Institute, London, CANADA1,Department of 
Radiology, Foothills Medical Centre, Calgary, CANADA2, Department of Anatomy and Cell 
Biology, University of Western Ontario, London, CANADA3, Imaging Laboratories, Robarts 
Research Institute, London, CANADA4

Background & Purpose: Clinical evidence indicates that cerebral ischemia (CI) and a patholog-
ical factor of Alzheimer’s disease, the β-amyloid (Aβ) protein, can synergistically increase the 
rate of cognitive impairment in the ageing population. Using the CT Perfusion (CTP) function-
al imaging, we sought to investigate the interaction between CI and the Aβ protein on cerebral 
hemodynamics and blood-brain barrier integrity in a follow-up study of 3 months. Methods: 
CI (N=6) was induced by unilateral injection of a vasoconstrictor, endothelin-1, into the right 
striatum of male Wistar rats. The combined (Aβ+CI) group (N=6) received endothelin-1 in-
jection as CI group plus Aβ peptides injection into the right cerebroventricle. Sham (N=3) had 
unilateral injection of saline into the right striatum. Each CTP study involved injection of io-
dinated contrast while sixteen 1.25 mm thick slices of the brain were continuously imaged for 
3 minutes. From the acquired CT images, cerebral blood flow (CBF), blood volume (CBV) and 
blood-brain barrier permeability surface product (PS) maps were generated and evolutions of 
ipsilateral CBF, CBV and PS were followed for 3 months. Results: All pre-injection baseline 
CBF, CBV and PS from the three groups had no significant differences. Ipsilateral striatum of 
Aβ+CI and CI groups showed significantly lower CBF and CBV than sham at the acute phase. 
At day7, CBF, CBV and PS increased significantly in the CI and Aβ+CI groups, but not in the 
sham group, indicating a post-ischemia hyperemia and contrast leakage from the compromised 
blood-brain barrier, respectively. At day 56 (month 2) and 84 (month 3), only Aβ+CI group 
had elevated PS compared to the other groups and its baseline, suggesting a breakdown of the 
blood-brain barrier in Aβ+CI group in the chronic phase. CBF and CBV of all three groups 
returned to baseline in the chronic phase from day 28 to 84. Conclusion: We demonstrate that 
CTP imaging can quantitatively measure the hemodynamic disturbance on CBF and CBV, and 
blood-brain-barrier integrity in a rat model of CI interacting with pro-inflammatory Aβ protein 
 
 

B1913 Brain imaging  

Cerebral perfusion changes during migraine aura assessed with arterial spin labelled and 
dynamic susceptibility contrast enhanced magnetic resonance imaging 
M.E. Wolf1, M. Griebe2, C. Rossmanith3,  J. Gregori4, P. Eisele5,  A. Alonso6, M. Günther7,  A. 
Gass8, M.G. Hennerici9, K. Szabo10, R. Kern11 
 
Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, 
Germany, Mannheim, GERMANY1,Department of Neurology, UniversitaetsMedizin Mann-
heim, University of Heidelberg, Germany, Mannheim, GERMANY2, Department of Neurology, 
UniversitaetsMedizin Mannheim, University of Heidelberg, Germany, Mannheim, GERMA-
NY3, mediri GmbH, Heidelberg, GERMANY4, Department of Neurology, UniversitaetsMediz-
in Mannheim, University of Heidelberg, Germany, Mannheim, GERMANY5, Department of 
Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Germany, Mannheim, 
GERMANY6, Fraunhofer MEVIS - Institute for Medical Image Computing, Bremen, GERMA-
NY7, Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, 
Germany, Mannheim, GERMANY8, Department of Neurology, UniversitaetsMedizin Mann-
heim, University of Heidelberg, Germany, Mannheim, GERMANY9, 
Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Ger-
many, Mannheim, GERMANY10, Department of Neurology, UniversitaetsMedizin Mannheim, 
University of Heidelberg, Germany, Mannheim, GERMANY11

Background: Migraine aura (MA) may mimic acute ischemic stroke especially in young pa-
tients. Previous studies using dynamic susceptibility contrast enhanced (DSC) magnetic res-
onance imaging (MRI) showed hyper- and hypoperfusion during MA. Arterial spin labelling 
(ASL) is a contrast-free less invasive MRI technique useful for assessment of perfusion chang-
es in various cerebrovascular disorders. However, there are only few reports characterising per-
fusion changes during MA using ASL. 
Methods: We investigated 3 patients with a standardized MRI stroke protocol including DSC 
and ASL perfusion imaging during MA. MRI was repeated after relief of MA and subsequent 
headaches. DSC and ASL maps were visually analysed with respect to hyper- or hypoperfused 
brain tissue. On ASL perfusion maps a region of interest (ROI) was placed within hyper- and/or 
hypoperfused areas and compared with a corresponding ROI in the contralateral hemisphere. 
Results: In all 3 patients regional perfusion changes not matching with the major vascular ter-
ritories of the brain were detected with DSC perfusion as well as on ASL maps. In 2 patients 
adjacent hyper- and hypoperfused areas were detected on both DSC and ASL (see figure), 
whereas one patient had regional hyperperfusion only. ROI analysis of ASL maps showed a 
strong hyperperfusion with relative ratios of 1.5 to 2.3 for the hyperperfused area compared to 
the corresponding region with normal perfusion. In hypoperfused areas ratios between 0.45 and 
0.68 compared to the contralateral hemisphere were found. Follow-up imaging showed nearly 
normalized ratios of the previously hyper-/hypoperfused areas. 
Conclusion: Both DSC and ASL perfusion imaging are suitable for assessment of reversible 
perfusion changes during MA. Since ASL is a contrast agent-free method, it might permit repet-
itive perfusion imaging during MA and allow better characterization and understanding of MA 
dynamics and its spatiotemporal progression during a whole attack and follow-up.
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INTRACRANIAL VASCULAR CALCIFICATION AND LEPTOMENINGEAL COL-
LATERALS IN ACUTE ISCHAEMIC STROKE 
J.G. Bunn1, X Huang2, F McVerry3, N MacDougall4, S Guthrie5,  K.W. Muir6

 
Institute of Neuroscience and Psychology, College of MVLS, University of Glasgow, 
Glasgow, UNITED KINGDOM1,Institute of Neuroscience and Psychology, College of 
MVLS, University of Glasgow, Glasgow, UNITED KINGDOM2, Department of Neurology, 
Royal Victoria Hospital, Belfast, UNITED KINGDOM3, Institute of Neuroscience and Psy-
chology, College of MVLS, University of Glasgow, Glasgow, UNITED KINGDOM4, Institute 
of Neuroscience and Psychology, College of MVLS, University of Glasgow, Glasgow, UNIT-
ED KINGDOM5, Institute of Neuroscience and Psychology, College of MVLS, University of 
Glasgow, Glasgow, UNITED KINGDOM6

Background: Chronic cerebral hypoperfusion may stimulate collateral flow, thus influence 
prognosis in acute ischaemic stroke. We investigated whether vessel calcification, as a marker 
of chronic atherosclerosis, in the intracranial carotid arteries, aorta or extracranial carotids, was 
associated with leptomeningeal collateral density. 
Methods: Collateral density was determined from CTA in patients with acute anterior circula-
tion ischaemic stroke, imaged <6 hours after onset with vessel occlusion and retrograde filling 
distal to the occlusion site on simultaneous CT perfusion (CTP). The ratio of the number of 
vascular voxels in the distribution of the occluded and contralateral intracerebral arteries was 
measured by two observers and graded as good (>75% of contralateral) or reduced (<75%). 
Calcification score equalled the total number of voxels measured between 450-900 HU in an 
ROI around selected vessels on CTA. 
Results: Of 171 scans, 86 met inclusion criteria (51 no occlusion; 14 posterior circulation; 20 
no retrograde flow on CTP). Patients had mean age 71.6 years, median NIHSS 15, 75/ 86 re-
ceived IV rtPA, and collaterals were good in 38/86. There was a trend for the association of 
good collateral status with favourable outcome (mRS 0-1) on multivariate logistic regression 
(p=0.051). Predictors of good collateral score were male sex (p=0.015) and hyperlipidaemia 
(p=0.033).  Vascular calcification, at any site, was not associated with good collateral status. 
Multivariate predictors of vascular calcification varied by vascular site, and were: for aortic, 
age (p=0.001), ischaemic heart disease (p=0.009) and hyperlipidaemia (p=0.047); extracra-
nial carotid, male sex (p=0.009) and hyperlipidaemia (p=0.010); and intracranial vessels, age 
(p=0.006). 
Conclusion: We found no association between vessel calcification and collateral status. Good 
collateral score was associated with hyperlipidaemia and male sex. Intracranial vascular calcifi-
cation was associated with age only.
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Perfusion CT identifies accuretely salvable tissue in acute stroke. 
M.M. Kawiorski1, A. Vicente-Bártulos2, A. Aguado-Puente3,  A. Royuela4, V. Sanchez-Gon-
zalez5,  M.J. Lopez-Martinez6, D. Lourido-García7,  E. Fandiño8, R. Alvarez-Velasco9, P. Ague-
ro-Rabes10, M. Alonso de Leciñana11 
 
University Hospital Ramón y Cajal, Madrid, SPAIN1,University Hospital Ramón y Cajal, 
Madrid, SPAIN2, University Hospital Ramón y Cajal, Madrid, SPAIN3, University Hospital 
Ramón y Cajal, Madrid, SPAIN4, University Hospital Ramón y Cajal, Madrid, SPAIN5, Uni-
versity Hospital Ramón y Cajal, Madrid, SPAIN6, University Hospital Ramón y Cajal, Madrid, 
SPAIN7, University Hospital Ramón y Cajal, Madrid, SPAIN8, University Hospital Ramón y 
Cajal, Madrid, SPAIN9, 
University Hospital Ramón y Cajal, Madrid, SPAIN10, University Hospital Ramón y Cajal, Ma-
drid, SPAIN11 

Background. The mismatch hypothesis in functional imaging has been used to identify salvable 
tissue in acute stroke. Lately perfusion imaging utility were questioned. We performed a study 
to determine whether perfusion computed tomography accurately identifies salvable tissue and 
if the findings have a translation into clinic.     
Methods. Prospective, single centre study was performed from January 2011 to May 2013. We 
included patients with severe anterior circulation stroke subjected to reperfusion therapies and 
registered clinical characteristics, baseline multimodal CT, plain CT at 24 hours and occurrence 
of recanalization. Volumetric measurements of infarct core (reduced blood volume) and at risk 
tissue (reduced blood flow) in perfusion CT were performed. In 24-h-CT total volume of the le-
sion (TVL) and partial volume (PVL) of the lesion in the slices corresponding to the perfusion 
acquisition cage were measured. Good clinical outcome was achieved if the patient was inde-
pendent at 90 days after stroke (mRS 0-2). 
Results. Thirty four patients were included, median age was 66.5 years (IQR 60; 75), baseline 
NIHSS 17 (14; 22). Lesion volumes on multimodal CT were: Core: 10,6 mL (4;18);  at risk tis-
sue: 90 ml (68; 110); mismatch 89% (79; 95), TVL: 12.4 mL (8;54); PVL: 10.7 mL (5; 33). Re-
canalization was achieved in 82% of cases and good clinical outcome in 68%. Percentage of at 
risk tissue that did not incorporate to the final lesion was reduced when recanalization occurred: 
89 % (76; 94) vs 46 % (23; 86), p =0.0044). For every 10 % of preserved tissue NIHSS score 
improved by 3 points at 24 hours (95% CI: -4.9 - -0.8, p=0.007). Higher percentage of pre-
served tissue increased probability of functional independence (mRS 0-2) with OR 1.15 (95% 
CI 1.04- 1.28) for every point. 
Conclusion. Perfusion CT accurately identifies salvable tissue and already established infarct in 
acute stroke. Higher percentage of preserved at risk tissue is associated with better clinical out-
come. 
 
 

B1916 Brain imaging  

CT Perfusion thresholds to separate acute infarct core from penumbra using optimized 
imaging and advanced post-processing 
C.D. d’Esterre1, E. Qazi2, S. Patil3,  T-Y Lee4, M Almekhlafi5,  A.M Demchuk6, M Goyal7,  
B.K. Menon8

 
Calgary Stroke Program, University of Calgary, Calgary, CANADA1,Calgary Stroke Pro-
gram, University of Calgary, Calgary, CANADA2, Calgary Stroke Program, University of Cal-
gary, Calgary, CANADA3, Calgary Stroke Program, University of Calgary and Lawson Health 
Research Institute, London, Calgary, CANADA4, Calgary Stroke Program, University of Cal-
gary, Calgary, CANADA5, Calgary Stroke Program, University of Calgary, Calgary, CANA-
DA6, Calgary Stroke Program, University of Calgary, Calgary, CANADA7, Calgary Stroke Pro-
gram, University of Calgary, Calgary, CANADA8

Introduction: CT Perfusion (CTP) may change thrombolytic/endovascular treatment decisions 
when compared to NCCT/CTA alone. Two distinct thresholds are useful: 1) non-salvageable 
tissue (infarct core) and 2) salvageable, electrically silent tissue (penumbra). 
Methods: CTP (120s acquisition, 8cm coverage) was performed on 180 patients within 12 
hours of ischemic stroke onset, in the Prove-IT study. Two patient cohorts were analyzed (1) 
recanalization (TICI 2b,3) <90 minutes post CTP and (2) persistent occlusion at 24 hours. All 
patients had follow-up DWI between 8-48 hrs. CT Perfusion 4D (GE Healthcare, delay-insensi-
tive algorithm) was used to calculate cerebral blood flow (CBF), cerebral blood volume (CBV), 
Tmax and average maps. DWI hyper-intensity on follow-up imaging was 3D registered to ad-
mission CTP functional maps using in-house software. For group (1) CBF, CBV, and Tmax val-
ues were obtained from within this region, and a peri-infarct region with Tmax>6s. For group 
(2) CBF, CBV, and Tmax values were obtained from within the final infarct region, and total 
ipsilateral hemisphere excluding infarction. Gray and white matter CBF, CBV and Tmax were 
used individually in univariate regression models. Sensitivity and specificity for infarction and 
penumbra were calculated. 
Results: For group (1) [n=11], mean time from CTP to recanalization was 60±19min. CBF 
parameter (thresholds for gray and white matter 7.2 and 5.2 ml•min-1•(100g)-1) had the high-
est sensitivity (90.9%) and specificity (81.8%) for infarction. For group (2) [n=15], the Tmax 
parameter (thresholds for gray and white matter 11.3s and 11.8s) had the highest sensitivity 
(86.6%) and specificity (80.0%) for penumbra.  
Conclusion: We used an optimized stroke imaging data set and an advanced perfusion algo-
rithm and processing to delineate acute stroke tissue states. Knowing the status of recanaliza-
tion within 90 minutes of CTP allowed for accurate delineation of infarct core and penumbra in 
this dataset. 
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Stroke in Multiple Vascular Territories 
J. Lynch1, R. Benson2, A. Hsia3,  Z. Nadareishvilli4, J. Merino5,  L. Latour6, M. Luby7 
 
National Institute of Neurological Disorders and Stroke, NIH, Bethesda, USA1,NIH Stroke 
Program at Washington Hospital Center, Washington DC, USA2, NIH Stroke Program at Wash-
ington Hospital Center, Washington DC, USA3, NIH Stroke Program at Suburban Hospital, 
Bethesda, USA4, Johns Hopkins Community Physicians, Bethesda, USA5, National Institute of 
Neurological Disorders and Stroke, NIH, Bethesda, USA6, National Institute of Neurological 
Disorders and Stroke, NIH, Bethesda, 7

Background 
Stroke in multiple vascular territories has been variably defined but is typically considered an 
imaging pattern of non-contiguous acute ischemic lesions in >1 vascular territory.  The primary 
goal of this study was to determine the frequency, location, and etiology of patients who present 
with stroke in MVT as compared to patients without MVT.   
Methods  
The study population was derived from the NINDS LESION Study, a consecutive cohort of 
ischemic stroke patients (N=1012) admitted to two primary stroke centers between 01/2000 
and 12/2009.  All patients received an acute MRI (<24hrs of symptom onset) and evaluation 
for stroke etiology.  Patients with stroke in MVT were defined as >1 DWI +/ADC + MRI ab-
normality in multiple vascular territories (bilateral anterior, anterior-posterior, or all 3 regions).  
Patient demographics, stroke risk factors, and stroke etiology (TOAST) were compared to pa-
tients without stroke in MVT.  Parametric or non-parametric tests were performed as appropri-
ate.   
Results 
During this period, 13.6% of patients were found to have stroke in MVT.  Patients with stroke 
in MVT were similar to non-MVT in age (72.7 vs. 71.9 yrs.), race (White: 53% vs. 60%), and 
gender (F: 55.8% vs. 56%). The median NIHSS was higher (12 vs.9, p< 0.05) in patients with 
MVT as compared to non- MVT.  The location of lesions in patients with MVT involved bilat-
eral anterior (37%), anterior/posterior (30%), or all 3 areas (33%).  The cause of stroke in pa-
tients with MVT were most often cardioembolic (60% vs. 45%) more common than in patients 
without MVT (OR:1.8; 95% CI 1.2-2.7).  The proportion of patients with MRS 0-2 at discharge 
was lower for MVT than non-MVT (21% vs, 33%, p=0.09).   
Conclusion 
Stroke in MVT was present in 13.6% of patients with acute ischemic stroke.  Patients with 
stroke in MVT were more disabled on admission and had a worse outcome as compared to pa-
tients without MVT.  Cardiac disorders were the most common cause of stroke in MVT.  

B1918 Brain imaging  

Vasculopathic Changes on Susceptibility-Weighted Imaging In Infectious Cerebral Vascu-
litis 
K.P. Park1, M.G. Park2, S.K. Baik3

 
Department of Neurology, Pusan National University School of Medicine, Yangsan, 
SOUTH KOREA1,Department of Neurology, Pusan National University School of Medicine, 
Yangsan, SOUTH KOREA2, Department of Radiology, Pusan National University School of 
Medicine, Yangsan, SOUTH KOREA3

Background: Cerebral vasculitis due to infectious agents is rare but important cause of stroke, 
transient ischemic attack and neurologic deficit. The pathologic hallmark of cerebral vasculitis 
is transmural inflammation and mural thrombus. Susceptibility-weighted imaging (SWI) is sen-
sitive tool to detect the intravascular thrombus. We present two cases of infectious cerebral vas-
culitis and show the characteristic vasculopathic findings on SWI.
Methods: Two patients of infectious cerebral vasculitis associated with neurobrucellosis and 
Varicella Zoster, were described. Neuroimaging including T1, T2, FLAIR, enhanced T1, DWI, 
SWI, MRA and digital subtraction angiography (DSA) was performed. CSF study and antibody 
assay for infectious agents in serum and CSF were analyzed. 
Results: One is a 67-year-old man with transient episodes of speech disturbance, weakness, and 
sensory disturbance of right arm. He had been diagnosed as brucella spondylitis two years ago. 
DSA demonstrated diffuse narrowing and dilatation with irregular contour of distal branch of 
MCA and ACA, compatible with vasculitis. SWI showed multiple and irregular hypointense 
signals with blooming effect along the involved arteries. White cells in CSF was 42 cells/mL. 
Anti-brucella antibody titer in serum was 1:1000 and anti-brucella antibody titer in CSF 1:40. 
The other is a 62-year old woman who complained of sudden onset dysarthria and right arm 
weakness. She had been diagnosed as herpes zoster and treated with oral acyclovir since two 
weeks. DWI showed acute infarctions in left frontal lobe and insular cortex. DSA demonstrated 
diffuse narrowing and dilatation with irregular contour of distal branch of bilateral ACA and 
MCA. SWI revealed multiple and irregular hypointense signals with blooming effect along bi-
lateral MCA and ACA. Varicella Zoster IgG was positive in CSF. 
Conclusion: SWI can detect the mural thrombus in inflammatory vessels in cerebral infectious 
vasculitis. This characteristic finding on SWI might be helpful to differentiate the infectious 
vasculitis from other non-infectious vasculopathy such as reversible cerebral vasoconticiton 
syndrome or chronic intracranial atherosclerosis.
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Measuring cerebral vascular reactivity with BOLD MRI is feasible and demonstrates re-
duced reactivity in white matter and regional brain differences. 
F.N. Doubal1, M.J. Thrippleton2, P.J.D. Andrews3,  I. Marshall4, J.M. Wardlaw5

 
University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, Edin-
burgh, 2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, University of Edinburgh, 
Edinburgh, UNITED KINGDOM4, University of Edinburgh, Edinburgh, UNITED KINGDOM5

Background 
Cerebral small vessel disease causes dementia and 25% of all ischaemic strokes but the exact 
pathophysiology is unknown.  Endothelial dysfunction may cause thickened vessel walls and 
decreased reactivity. Blood Oxygen Level Dependent (BOLD) magnetic resonance imaging 
(MRI) assesses reactivity in small vessels following a vasodilatory CO2 challenge. We report a 
feasibility study for this technique. 
Methods 
Healthy volunteers were recruited.  T1 weighted MRI images identified white/grey matter and 
brain regions. An inhaled 6% CO2 challenge was administered in a) 3x1 minute and b) 2x3 
minute blocks, whilst performing BOLD-MRI on a 1.5T scanner.  We assessed subjects’ experi-
ences and repeated scans at a later date.  
Results 
We recruited 13 healthy subjects (aged 22-47 years), performing BOLD CVR scanning in 10 
subjects (1 became claustrophobic, 2 withdrew pre scan) with 7 repeat imaging visits. 6% CO2 
produced a mean ETCO2 rise of 8.0 mmHg (SD 1.6). The mean CVR with 3x1 minute blocks 
was 0.27 (SD 0.05) %signal change/mmHg rise of CO2, and with the 2x3 minute blocks was 
0.33 (SD 0.07) (difference -0.06, 95% CI -0.11 to -0.01, p=0.03).   Vascular reactivity in grey 
matter (0.27 %signal change/mmHg, SD 0.05) was higher than in white matter (0.13 %signal 
change/mmHg SD 0.03) (difference 0.15 95%CI 0.11-0.19, p<0.001).  CVR varied by brain 
region (see graph) being generally higher posteriorly.  More subjects preferred the one minute 
blocks. 
Conclusions 
BOLD measurement of CVR during inhalation of 6% CO2 is feasible and sensitive to differ-
ences between grey and white matter and brain regions. 
 

 

B1920 Brain imaging  

Comparison of methods for quantifying intracerebral haemorrhage: data from the Effica-
cy of Nitric oxide in Stroke (ENOS) trial 
K. Krishnan1, S. Mukhtar2, J. Lingard3,  E. Walker4, T. Jones5,  N. Sprigg6, R. Dineen7,  P.M.W. 
Bath8, J.M. Wardlaw9

 
University of Nottingham, Nottingham, UNITED KINGDOM1,University of Nottingham, 
Nottingham, UNITED KINGDOM2, University of Nottingham, Nottingham, UNITED KING-
DOM3, University of Nottingham, Nottingham, UNITED KINGDOM4, University of Notting-
ham, Nottingham, UNITED KINGDOM5, University of Nottingham, Nottingham, UNITED 
KINGDOM6, University of Nottingham, Nottingham, UNITED KINGDOM7, University of 
Nottingham, Nottingham, UNITED KINGDOM8, University of Edinburgh, Edinburgh, UNIT-
ED KINGDOM9

Background and purpose 
Spontaneous intracerebral haemorrhage (ICH) is usually a severe form of stroke with poor 
prognosis. Multiple methods exist for measuring haemorrhage characteristics (largest diameter 
and volume) ranging from qualitative visual estimation to quantitative methods. Few studies 
have assessed within and between observer differences or practical implications. 
Methods 
We analysed CT scans from 461 patients with ICH enrolled into the ENOS trial. 7 blinded in-
dependent adjudicators categorised haematoma by their largest diameter in any plane visually 
(<3cm, 3-5 cm, 5-8 cm and >8 cm). Haemorrhage volume was assessed by 3 other blinded ob-
servers with Osirix software by 3 methods: ABC/2, threshold-based semi-automatic segmenta-
tion (SAS) and a fully automatic method. 2 observers examined ICH shape and density using 
visual ordered categorical scales. 
Results 
There was good agreement between the adjudicator’s size category (n=47, ICC 0.82, p<0.001) 
and a ‘strong’ agreement between that and the largest axial diameter from the ABC/2 meth-
od (n=461, ICC 0.71, p<0.001). Fully automated measurement of haemorrhages was possible 
in <5% of cases. Mean haemorrhage volume (n=461) was 8.88 cm3 (ABC/2) and 12.77 cm3 
(SAS), a systematic difference (p<0.001) that increased with increasing haematoma size. Using 
the SAS method, mean volume was higher in irregular shaped haematomas (n=298, p<0.001) 
and those with heterogenous density (n=241, p<0.001). The difference between ABC/2 and 
SAS was significant across all ICH size categories (e.g. <3cm; p<0.0001, >8 cm; p=0.03). 
Conclusions 
This large series shows that computer based haematoma measures such as ABC/2 and SAS, 
produce significantly different haematoma sizes reflecting the complex shape and orientation of 
many haematoma. Visual estimate of haemorrhage size is quick, avoids computer analysis, pro-
vides a reliable estimate of size, and can be performed quickly by clinicians. 
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Imaging delayed cell death in subacute stroke using high resolution PET and 18F-Fluma-
zenil. 
A. Thiel1, T. Funck2, P. Zepper3,  A. Kostikov4, R. Schirrmacher5

 
Department of Neurology&Neurosurgery McGill University, Montreal, CANADA1,De-
partment of Neurology&Neurosurgery McGill University, Montreal, CANADA2, Department 
of Neurology, Klinikum rechts der Isar, Technical University Munich, Munich, GERMANY3, 
Department of Neurology&Neurosurgery McGill University, Montreal, CANADA4, Depart-
ment of Neurology&Neurosurgery McGill University, Montreal, CANADA5

Stroke-related neuronal loss not only occurs acutely in the area of the ischemic infarct but is 
also found in initially non-ischemic tissue within days to weeks after the event. This delayed, 
single cell death in morphologically normal cortex is difficult to quantify with present in vivo 
imaging methods. We propose an imaging strategy using high resolution PET with [18F]-la-
belled Flumazenil (FMZ) and MRI to measure neuronal density and surface cortical thickness 
(SCT) in patients with cortical ischemic strokes and controls. Since cortical GABAA receptor 
distribution closely follows the local density of neurons, it can be used as a surrogate marker 
of neuronal density. We thus hypothesize, that the GABAA receptor ligand [18F]-FMZ  might 
be an indicator of permanent, delayed single neuronal loss in morphologically normal cortex. 
Methods 12 consecutive stroke patients underwent MRI for SCT assessment within 8 days and 
7 months after first ever cortical stroke. 4 patients were also scanned using [18F] FMZ PET, 3 
of them underwent additional follow-up MRI and PET scan 1 year after the initial scan. SCT 
and voxel-wise FMZ binding potential (BPND) were assessed and then transposed onto the 
cortical surface where regions of interest (ROI) were placed in form of surface-based concen-
tric rings around the stroke border. BPND -Ratios relative to the identical rings in the unaffact-
ed hemisphere were analyzed. 10 age-matched controls were also studied following the same 
protocol. Results There was no significant difference in SCT ratio in the ROIs between patients 
and controls. In patients however, BPND ratios were lower and increased with increasing dis-
tance from the infarct border. Correction for partial volume effects did not change this result. 
One year after the initial scan this reduction in peri-infarct BPND ratio was still present and 
had even further increased. Conclusion The results suggest gradational neuronal loss around the 
ultimately infarcted region. Furthermore, a significant furhter reduction in BPND ratio at fol-
low-up indicates possible delayed apoptotic or degenerative mechanisms. 
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An interactive stroke lesion atlas – an appropriate tool for identifying patients from large 
imaging studies 
P. Brunecker1, L. Hanne2, J.B. Fiebach3,  M. Ebinger4

 
Center for Stroke Research Berlin (CSB), Charité – Universitätsmedizin Berlin, Berlin, 
GERMANY1,Charité – Universitätsmedizin Berlin, Berlin, GERMANY2, Center for Stroke 
Research Berlin (CSB), Charité – Universitätsmedizin Berlin, Berlin, GERMANY3, Klinik und 
Poliklinik für Neurologie and the Center for Stroke Research Berlin (CSB), Charité – Universi-
tätsmedizin Berlin, Berlin, GERMANY4

Background: Clinical imaging data of stroke patients are usually stored in Picture Archiving 
and Communication Systems (PACS). Whereas searching by patient’s name or birthdate is gen-
erally available, sub-setting by spatial characteristics like the localization of an ischemic lesion 
is not widespread and often based only on keywords or a manual classification. We present here 
a prototype for a spatial database where patients can be additionally identified in real-time by 
the three-dimensional extent of the stroke lesion. 
Methods: All algorithms were developed using clinical and imaging data from the 1000PLUS 
observational study. In a first step, all stroke-relevant MRI data and their corresponding lesion 
delineation masks were spatially normalized and stored in a Structured Query Language (SQL) 
database. The database engine was prior extended by spatial functions for real time processing 
of imaging data. Secondly, a graphical user interface was realized allowing for using the data-
base interactively. Especially, combining spatial orientation and navigation with structural at-
lases and the simultaneous execution of SQL queries is available. 
Results: The prototype software was found capable to interact for about 1500 patients without a 
noticeable delay. The implemented algorithms allow in detail 1) including or excluding patients 
by their lesion localization using a spherical cursor across different modalities (DWI, FLAIR, 
PWI) and dates (acute, sub-acute), 2) further Boolean operations with atlases like the MNI 
structural atlas, and 3) involving clinical parameters by composing all aspects in a single SQL 
query. 
Conclusion: We found that a spatial database with the above described features is a suitable tool 
for analysing existing as well as for planning future studies. It is further intended to extent its 
capabilities by additional geometric algorithms (as distance or area) and feature extraction (like 
intensity or noise level) functionality.
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Inhospital survival following conservative therapy in severe acute stroke patients within 
3 hours of onset due to severe hypoperfusion in the middle cerebral artery territory dis-
played by MR perfusion study 
Y. Tanno1, T. Mori2, Tomonori Iwata3,  Y. Miyazaki4, Y. Aoyagi5,  S. Kasakura6, Ka. Yoshioka7 
 
Shonan Kamakura General Hospital Stroke Center, Kamakura-city, JAPAN1,Shonan Ka-
makura General Hospital Stroke Center, kamakura-city, JAPAN2, Shonan Kamakura General 
Hospital Stroke Center, kamakura-city, JAPAN3, Shonan Kamakura General Hospital Stroke 
Center, Kamakura-city, JAPAN4, Shonan Kamakura General Hospital Stroke Center, Kamaku-
ra-city, JAPAN5, Shonan Kamakura General Hospital Stroke Center, Kamakura-city, JAPAN6, 
Shonan Kamakura General Hospital Stroke Center, Kamakura-city, JAPAN7

Background:The purpose of our study was to investigate inhospital survival following conser-
vative therapy in severe acute stroke patients within 3 hours of onset due to severe hypoperfu-
sion in the middle cerebral artery territory displayed by MR perfusion study.Methods:Included 
in our retrospective analysis were acute stroke patients 1) who were admitted to our institution 
within 3 hours of onset from 2005 to 2013, 2) who had severe hypoperfusion in the affected 
MCA territory displayed by MRI/PWI study and 3) who undergo no revascularization therapy.
Time Intensity Curves (TICs) of PWI were generated on region of interests set at symmetrical 
positions of the bilateral MCA territories. The time to peak (TTP) and the peak signal (PS) was 
compared between the affected side (a) with the contralateral side (c). Severe hypoperfusion 
was defined as TTPa minus TTP c of 1 second or more and PVa divided by PVc of less than 
0.5.Evaluated were patient’s baseline characteristics, NIHSS score on admission, emergency 
CT-ASPECTS and MRI DWI-ASPECTS, length of hospitalization stay. We investigated inhos-
pital survival rate at 10 days and factors for survival. 
Results:Forty two patients were analyzed. Their average age was 81.7 years, median NIHSS on 
admission was 21.5（18.7—25.5: interquartile range, median DWI-ASPECTS was 2(0-3), me-
dian CT-ASPECTS was 3(1.7-6), average length of hospital stay was 9 days.CT ASPECTS on 
admission was significantly correlated with inhospital survival. However, age, DWI-ASPECTS 
and NIHSS on admission were not related to survival. Indeed, DWI-ASPECTS and NIHSS on 
admission were very severe in all patients. Logistic regression analysis demonstrated that CT 
ASPECTS was the independent factor for survival (OR= 20.52, 95% CI=1.19 to 581, P<0.05). 
ROC curve (AUC 0.693) showed that cut-off-point for survival was 3 in ASPECTS.Conclu-
sion; When acute ischemic stroke patients within 3 hours of onset presenting severe hypoper-
fusion of the MCA territory, inhospital survival rate was only 52% at 10 days. We must rescue 
patients with CT ASPECTS of 2 or less and improve clinical outcome of patients with CT AS-
PECTS of 3 or more. 
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Results from imaging software based formal training of MR image reading in the WAKE-
UP trial 
V. Dicken1, B. Geisler2, F. Weiler3,  J. Klein4, M. Guenther5,  J.B. Fiebach6, I. Galinovic7,  G. 
Thomalla8 
 
Fraunhofer MEVIS, Bremen, GERMANY1,Fraunhofer MEVIS, Bremen, GERMANY2, 
Fraunhofer MEVIS, Bremen, GERMANY3, Fraunhofer MEVIS, Bremen, GERMANY4, Fraun-
hofer MEVIS, Bremen, GERMANY5, Charite, Berlin, GERMANY6, Charite, Berlin, GERMA-
NY7, UKE, Hamburg, GERMANY8

Background: WAKE-UP is an investigator initiated, randomized, double-blind, placebo-con-
trolled clinical trial of MRI-based thrombolysis with Alteplase in stroke patients with unknown 
time of symptom onset (e.g. wake-up stroke). Patients are randomized if MRI shows a visible 
acute ischemic lesion on DWI but no matching parenchymal hyper-intensity on FLAIR (DWI-
FLAIR-mismatch).  We report on the formal software-based training to qualify readers to make 
correct inclusion decisions. 
Methods: 65 cases were selected featuring patients with key imaging inclusion and exclusion 
findings (e.g. DWI-FLAIR mismatch, severe leukoaraiosis, poor image quality, intracerebral 
hemorrhage). A detailed handbook and a short guideline introducing inclusion and exclusion 
criteria were prepared. A software package was developed based on MeVisLab to present se-
lected cases and test answers in a standardized electronic case report form on image quality, 
presence of hemorrhage, DWI and FLAIR lesions and a final inclusion decision. Readers could 
work through a number of random training cases where feedback from comparing their answers 
to a reference reader was given. After this training round one of 5 possible sets of 13 exam 
tasks was randomly assigned. Answers were centrally reviewed and formal approval as a reader 
in WAKE-UP was granted, if at most 2 inclusion decisions differed from the reference.  
Results: On intermediate evaluation 165 readers from 29 sites in 6 countries passed the exam 
between June 2012 and November 2013. Thereof 38.9% of candidates passed without error, 
39.5% with one and 21.1% with two errors. 12 readers failed in a first exam, 6 each had 9 resp. 
10 out of 13 correct decisions. Readers spent 13.4 min (median, Q10-Q90 range: 10 to 22 min).    
Conclusion: Formal reader training using software for training and examination is feasible, time 
effective and a valuable means of quality assurance in a large multicenter trial involving imag-
ing inclusion and exclusion criteria. 
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Comparison of two methods to determine relative FLAIR signal intensities over time in 
acute ischemic stroke 
A.C. Ostwaldt1, I. Galinovic2, B. Hotter3,  C.H. Nolte4, H. Audebert5,  K. Villringer6, J.B. Fie-
bach7 
 
Center for Stroke Research Berlin, Berlin, GERMANY1,Center for Stroke Research Berlin, 
Berlin, GERMANY2, Center for Stroke Research Berlin, Berlin, GERMANY3, Department of 
Neurology, Charité Universitätsmedizin Berlin, Berlin, GERMANY4, Department of Neurolo-
gy, Charité Universitätsmedizin Berlin, Berlin, GERMANY5, Center for Stroke Research Ber-
lin, Berlin, GERMANY6, Center for Stroke Research Berlin, Berlin, GERMANY7

Background: Whether visibility of stroke lesions on fluid attenuated inversion recovery 
(FLAIR) images corresponds to the acuteness of cerebral infarction is currently under debate. 
Analyses of relative FLAIR signal intensities (rSI) have been done as cross-sectional studies, 
however longitudinal studies are lacking.  
Methods: We prospectively included ischemic stroke patients that had an MRI examination 
in our facility within 4.5 h from symptom onset and were eligible for further examinations. 
Sequences included diffusion-weighted imaging (DWI) and FLAIR. FLAIR rSI was deter-
mined using two methods: as the first method the software tool AnToNIa was used to create re-
gions-of-interest (ROIs) on DWI for all time points, then mirrored to the contralateral side and 
co-registered to FLAIR images (Cheng et al. 2012). Using the hotspot method as second meth-
od an area of brightest signal on one slice of the FLAIR image and a corresponding contralat-
eral ROI were drawn (Song et al. 2012). rSI was calculated as SI ipsilateral / SI contralateral. 
Proposed thresholds for the identification of patients with time from symptom onset <4.5 h are 
1.07 for Antonia and 1.15 for the hotspot method. 
Results: We included 21 patients (6 female, median age 69 years, median NIHSS 5) who had 2 
to 5 MRI examinations on day 1, one MRI examination both on day 2 and day 4-6 after stroke. 
FLAIR rSI determined with the hotspot method were overall higher compared to the Antonia 
method, and the results showed more variability. The hotspot method predicted symptom onset 
<4.5 h with slightly higher sensitivity (53.9% versus 46.2%) but also slightly lower specificity 
(91.7% versus 98.3%) compared to the Antonia method.  
Conclusion: In the hotspot method the result is likely very susceptible to small changes in the 
positioning of the ROI. Both methods with their respective thresholds seem reliable for exclud-
ing patients with time from onset up to 4.5 h. 
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Assessment of Acute Stroke CT Examinations by Anaesthesiologists 
M.R. Hov1, T. Nome2, E. Zakariassen3,  J. Roislien4, H.M. Lossius5,  D. Russell6, C.G. Lund7 
 
The Norwegian Air Ambulance Foundation, Oslo, NORWAY1,Oslo University Hospital, 
Oslo, NORWAY2, University of Bergen/The Norwegian Air Ambulance Foundation, Bergen, 
NORWAY3, University of Oslo/The NOrwegian Air Ambulance Foundation, Oslo, NORWAY4, 
The NOrwegian Air Ambulance Foundation, Stavanger, NORWAY5, Oslo University Hospital 
/ University of Oslo, Oslo, NORWAY6, Oslo University Hospital / The Norwegian Air Ambu-
lance Foundation, Oslo, NORWAY7

Introduction Thrombolytic treatment should be given as quickly as possible following an acute 
ischemic stroke. This would be greatly facilitated if cerebral CT could be carried out in a pre-
hospital setting. In Norway anaesthesiologists provide advanced prehospital medical care. The 
aim of this study was to assess the ability of anaesthesiologists to assess cerebral CT examina-
tions following an acute stroke and especially their ability to exclude radiological contraindica-
tions for thrombolytic treatment.   
Methods Thirteen anaesthesiologists attended a two-hour course in the neuroradiology of acute 
stroke. Each participant then assessed 12 different non-contrast cerebral CT examinations of 
acute stroke patients with regard to radiological contraindications for thrombolytic treatment. 
The CT examinations were assessed as: normal, intracranial bleeding, acute infarction with a 
volume greater than one-third of the middle cerebral artery vascular territory or other signifi-
cant pathology. These results were compared with the findings of an experienced neuroradiolo-
gist and his findings were also independently assessed by two additional neuroradiologists. In-
ter-rater agreement between the anaesthesiologists and the neuroradiologist was calculated with 
Cohen`s Kappa statistics 
Results Twelve (92%) of the thirteen anaesthesiologists showed good agreement (Kappa > 
0.61) with the neuroradiologist in detecting radiological contraindications for thrombolytic 
treatment. Agreement between the three neuroradiologists was very good (Kappa = 1). The an-
aesthesiologists spent an average of 2 minutes and 18 seconds on each CT examination.  
Conclusion This study suggests that anaesthesiologists may be quickly trained to assess ce-
rebral CT examinations following acute stroke especially with regard to the identification of 
radiological contraindications for thrombolytic therapy. Confirmation of these findings would 
suggest that a pre-hospital diagnosis and decision regarding thrombolysis in acute stroke may 
be made in the prehospital setting by anaesthesiologists. 

B1927 Brain imaging  

Reversibility of ischemic findings on 3.0-tesla magnetic resonance T2* weighted image af-
ter revascularization by emergency carotid artery stenting or percutaneus transluminal 
angioplasty. 
N.Y. Yamamoto1, Y.T. Terasawa2, J.S. Satomi3,  Y.I. Izumi4, S.N. Nagahiro5,  R.K. Kaji6 
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Graduate School, Tokushima, JAPAN1,Department of Neurology, Institute of Health bio-
sciences, The University of Tokushima Graduate School, Tokushima, JAPAN2, Department of 
Neurosurgery, Institute of Health biosciences, The University of Tokushima Graduate School, 
Tokushima, JAPAN3, Department of Neurology, Institute of Health biosciences, The University 
of Tokushima Graduate School, Tokushima, JAPAN4, Department of Neurosurgery, Institute of 
Health biosciences, The University of Tokushima Graduate School, Tokushima, JAPAN5, De-
partment of Neurology, Institute of Health biosciences, The University of Tokushima Graduate 
School, Tokushima, JAPAN6

Backgrouond: We can detect ischemic vessel sign (IVS) that is identified by gradient echo type 
3.0-tesla magnetic resonance T2* weighted image as vessel enlargement at acute ischemic terri-
tories due to major vessel occlusion or stenosis. 
Methods: We studied changes of IVS between ischemic and reperfused territories: before and 
after revascularization by carotid artery stenting or percutaneous transluminal angioplasty, in 
patients with atherothrombotic infarction of carotid circulation. In our hospital, we had always 
performed magnetic resonance image for all patients who are treated by systemic intravenous 
recombinant tissue plasminogen activator (i.v. rtPA) at admission, shortly after infusion of rtPA 
and about 24 hours after. It meant that we could also review IVS in patients with major vessel 
occlusion or stenosis and treated by only i.v. rtPA and failured revascularization. We also con-
sidered natural course of IVS by evaluating changes of IVS over time: at admission, shortly af-
ter rtPA and about 24 hours after rtPA. 
Results: After comparison of IVS between before and after revascularization, it tended to disap-
pear after revascularization. In contrast, natural course of IVS was that it disappeared with time, 
especially at region of complete infarction confirmed by diffusion weighted image. 
Conclusion: IVS may disappear after areas with misery perfusion change to matched perfusion.



507

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B1928 Brain imaging  

Congenital Absence of the Internal Carotid Artery: Duplex Ultrasonographic Findings 
I.S. Koh1, J.H. Park2, J.H. Lee3,  S.H. Hwang4, Y Minn5,  H.K. Song6

 
National Medical Center, Seoul, SOUTH KOREA1,Sanggye Paik Hospital, Inje University, 
Seoul, SOUTH KOREA2, NATIONAL HEALTH INSURANCE SERVICE ILSAN HOSPI-
TAL,, Goyang, SOUTH KOREA3, Hallym University, Seoul, SOUTH KOREA4, Hallym Uni-
versity, Seoul, SOUTH KOREA5, Hallym University, Seoul, SOUTH KOREA6

Background: The absence of the internal carotid artery (ICA) is a rare congenital anomaly, oc-
curring in<0.01% of the population. Although many of these cases remain asymptomatic and 
go undetected, their recognition is of more than trivial interest. 
Case report: Case 1: A 47-year-old woman with a history of hypertension visited the hospital 
with a 3-day history of headache. The results of physical and neurological examinations were 
unremarkable. Color-coded duplex ultrasonography performed to evaluate the carotid and ver-
tebral arteries revealed a normal configuration on the right side. No significant stenotic flow or 
plaque formation was observed in the right CCA, ECA, or ICA. However, ultrasonography re-
vealed a left CCA of diminished caliber that terminated in the ECA, with no remnant of a cervi-
cal ICA. The MR angiographic findings were consistent with the ultrasonographic findings. The 
left CCA terminated into the ECA with no identifiable remnant of the ICA. 
Case 2: A 61-year-old woman with a history of hypertension visited the hospital with a 3-month 
history of vertigo. The results of physical and neurological examinations were unremarkable. 
The MR angiography showed a normal configuration on the right CCA, ECA, or ICA. Howev-
er, the left CCA terminated into the ECA with no identifiable remnant of the ICA. The patient’s 
symptoms resolved spontaneously 
Conclusions:  
The ultrasonographic findings revealed absence of the ICA, with a CCA of diminished caliber 
that terminated in the ECA. Color-coded duplex ultrasonography appears to be an effective and 
sensitive method for detecting absence of the ICA. 
 
 

B1929 Brain imaging  

Cerebral edema in reperfusion syndrome after carotid revascularization: description of 7 
cases 
M.G. Delgado1, A. Sáiz2, E. Santamarta3,  P. Vega4, E. Murias5,  R. Garcia6, E. Morales7,  S. 
Calleja8 
 
Hospital Universitario Central de Asturias, Oviedo, SPAIN1,Hospital Universitario Central 
de Asturias, Oviedo, SPAIN2, Hospital Universitario Central de Asturias, Oviedo, SPAIN3, Hos-
pital Universitario Central de Asturias, Oviedo, SPAIN4, Hospital Universitario Central de As-
turias, Oviedo, SPAIN5, Hospital Universitario Central de Asturias, Oviedo, SPAIN6, Hospital 
Universitario Central de Asturias, Oviedo, SPAIN7, Hospital Universitario Central de Asturias, 
Oviedo, SPAIN8

Background: a reperfusion syndrome may be present after carotid revascularization with a wide 
clinical and neuroimaging spectrum. 
Patients: we present 7 consecutive patients with a reperfusion syndrome after stenting (4 fe-
males), carotid endarterectomy (2 females), and common carotid artery-internal carotid artery 
bypass (1 male). The average age was 67.8 years (56-82 years) and all of them had multiple 
cerebrovascular risk factors. Reperfusion symptomatology was headache (1 case), neurological 
deficit (3 cases) and crisis (3 cases).  Brain CT indicated an ischemic lesion in 3 cases, cerebral 
edema in 3 cases and normal in 1 case. The brain MRI confirmed a cerebral edema in all cases. 
Intensive antihypertensive treatment and steroid therapy were initiated with a good prognosis. 
Discussion: reperfusion syndrome consists of headache, crisis and neurological deficit in the 
absence of cerebral ischemia. If untreated it may progress to cerebral edema and intracranial 
hemorrhage, and death. Neuroimaging techniques are the cornerstone of the early diagnosis of 
these complications. In our series, the brain MRI was necessary to confirm the cerebral edema. 
With a correct treatment, prognosis was excellent.  
Conclusion: cerebral edema after carotid revascularization requires a brain MRI for its confir-
mation. Its presence pointed towards a good prognosis if treated promptly with antihypertensive 
treatment and steroids.  
 



508

23. European Stroke Conference

E-Poster Session Blue

B1930 Brain imaging  

CT perfusion scanning- A crucial imaging modality in complex acute stroke patients 
S.M. Barrie1, D. Patel2, G. Gunathiligan3

 
Stroke Unit, Queen Elizabeth Queen Mother Hospital,Margate, Margate, UNITED 
KINGDOM1,Stroke Unit, Queen Elizabeth Queen Mother Hospital,Margate, Margate, UNIT-
ED KINGDOM2, Stroke Unit, Queen Elizabeth Queen Mother Hospital,Margate, Margate, 
UNITED KINGDOM3

Background: 
In cases of unknown time of onset of symptoms, ‘wake-up’ strokes and previous cerebral in-
farctions, CT perfusion imaging is a very helpful and accurate imaging modality. It enables 
accurate demonstration of Cerebral Blood Flow (CBF) and allows clinicians to distinguish be-
tween regions of normal perfusion with regions of reversible and non-reversible ischaemia and 
thus aid management decisions. 
Method: 
A 68 year old male was admitted to the emergency department with right sided facial weak-
ness, a right hemipareisis and aphasia. He had been found unresponsive on the floor  one hour 
previously.  It was suspected that the patient was post-ictal and his neurological deficits were 
attributed to this. An urgent CT head was performed which was normal. He was commenced 
on iv levetiracetam to prevent any further seizure activity. After 2 hours, he had persistent neu-
rological deficits and so urgent CT perfusion and angiogram scans were performed revealing 
a large penumbra in the left Middle Cerebral  Artery (MCA) region and a blockage in the Left 
MCA. 
The patient was then  thrombolysed.  After 24 hours, the patient was reassessed and found to 
have had a complete resolution of all his neurological deficits. A Magnetic resonance imaging 
scan (MRI) and angiogram (MRA) of his head and neck were performed showing a left lacunar 
infarction and a patent left MCA. The patient was discharged home with an excellent outcome 
from his thrombolysis.   
Results: 
In this case, CT perfusion scanning was used to good effect to help differentiate the cause of 
this patients neurological symptoms and to determine whether salvageable brain tissue was 
present given the uncertain time of onset of his stroke.  This investigation was key in the deci-
sion to thrombolyse this patient who subsequently made an excellent recovery.  
Conclusion: 
As CT perfusion scanning is widely available 24 hours a day in many acute stroke centres, it 
should be considered an important imaging modality in the diagnosis and management deci-
sions in the more challenging acute stroke cases. 
 
 

B1931 Brain imaging  

Unilateral Aortic Arch with Isolated Contralateral Left Brachiocephalic Artery: Duplex 
Ultrasonographic Findings 
I.S. Koh1, S.H. Hwang2, Y. Minn3,  H.K. Song4, J.H. Park5,  J.H. Lee6, S.H. Suk7 
 
National Medical Center, Seoul, SOUTH KOREA1,Hallym University, Seoul, SOUTH 
KOREA2, Hallym University, Seoul, SOUTH KOREA3, Hallym University, Seoul, SOUTH 
KOREA4, Sanggye Paik Hospital, Inje University, Seoul, SOUTH KOREA5, NATIONAL 
HEALTH INSURANCE SERVICE ILSAN HOSPITAL, Goyang, SOUTH KOREA6, Wonk-
wang University Sanbon Medical Center, Gunpo, SOUTH KOREA7

Background: Isolated left brachiocephalic artery and common carotid artery with right aortic 
arch(AA) is extremely rare congenital anormaly. This malformation can cause subclavian steal 
phenomenon. 
Case report: A 22-year-old female patient with dizziness visited the hospital. She has felt 
non-whirling type dizziness since she was twelve, and the symptom was aggravated about 3 
months ago. Color-coded duplex ultrasonography revealed complete flow reversal of left ver-
tebral artery(VA) with dampened systolic flow of left CCA. Percutaneous catheter aortogram 
showed right AA with normal brachiocephalic trunk and no connection with great vessels of 
left side. Left transradial subclavian angiogram showed isolated left SA and left CCA with 
competition flow of left VA 
Conclusions:  
This case demonstrated a right AA with only one functional branch arising from the aorta. This 
patient’s symptoms might be secondary to inadequate blood flow which is same mechanism of 
subclavian artery steal phenomenon and ultrasonographic findings were consistent with this. 
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How reliable is PW-MRI to detect elevated oxygen extraction fraction (OEF-PET) in 
acute stroke? 
O. Zaro Weber1, W. Moeller-Hartmann42, M. Neveling3, W.-D. Heiss4, J. Sobesky5

 
2Department of Neurology and Center for Stroke Research Berlin, Charité Universitäts-
medizin Berlin, Berlin, GERMANY1,Department of Radiology, University Hospital Cologne, 
Germany, Cologne, GERMANY2, 3Department of Neurology, University Hospital Cologne, 
Germany, Cologne, GERMANY3, 1Max-Planck-Institute for Neurological Research, Cologne, 
Cologne, GERMANY4, 2Department of Neurology and Center for Stroke Research Berlin, 
Charité Universitätsmedizin Berlin, Berlin, GERMANY5

Background: The accuracy of perfusion weighted MRI based quantitative maps of relative CBF, 
relative CBV, relative MTT, relative TTP and Tmax remains a matter of debate. We validated 
PWI-maps on OEF measurement by quantitative 15O-water-PET with respect to the detection 
of elevated OEF (penumbra).  
Methods: PW-MRI was performed on a 1.5 Tesla scanner (Philips) using a 3D EPI-PRESTO 
sequence; OEF-PET was performed on an ECAT EXACT HR scanner (Siemens/CTI). In acute 
and subacute stroke patients, the rCBF-, rCBV-, rMTT-, rTTP- and Tmax-PWI and OEF-PET 
maps were compared. ROI’s were placed over the cortex of the affected hemisphere and la-
belled according to the value of PET-OEF. In a receiver operating characteristic (ROC) analy-
sis, the performance of PW derived maps was assessed using quantitative OEF-PET maps with 
respect to the detection of penumbra. The best 
PW modalities to detect elevated OEF (>150% to the unaffected hemisphere) were calculated.  
Results: In a pooled analysis of 3 stroke patients (median time MRI to PET: 56 minutes; pa-
tients imaged within 16 hours after stroke) the best cut-off values and their corresponding sen-
sitivity and specificity were as follows: rCBF 0,44 (sensitivity 73% and specificity 76%), rCBV 
0.61 (66.% and 60%), rMTT 2,6 (71% and 74%), rTTP 4,4 (78% and 81%) and Tmax 5,3 (79% 
and 82%) . rTTP- and Tmax-MRI showed the highest sensitivity and specificity for the detec-
tion of elevevated OEF (penumbra).  
Conclusion: Among the commonly used PW parameter maps, quantitative rCBF, rTTP and 
Tmax maps showed the best estimate of penumbra (sensitivity above 75% and specificity above 
80%). TTP maps which were calculated without the use of an arterial input function (AIF) were 
not inferior to the other maps (CBF, MTT) which were calculated by deconvolution with the 
AIF. 
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Physical Activity and Risk of Ischemic Stroke; Matched Case-Control study 
Y.J. Cho1, S.J. Lee2, K.S. Hong3,  J.M. Park4, K.S. Kang5,  K.B. Lee6, T.H. Park7,  Y.C. Ko8, J.T. 
Kim9, J. Lee10, J.K. Cha11, D.H. Kim12, J.S. Lee13, J.Y. Lee14, H.J. Bae15 
 
Department of Neurology, Inje University, Ilsan Paik Hospital, Goyang, SOUTH KO-
REA1,Department of Neurology, Eulji University Hospital, Eulji University, Daejoen, SOUTH 
KOREA2, Department of Neurology, Inje University, Ilsan Paik Hospital, Goyang, SOUTH 
KOREA3, Department of Neurology, Eulji General Hospital, Eulji University, Seoul, SOUTH 
KOREA4, Department of Neurology, Eulji General Hospital, Eulji University, Seoul, SOUTH 
KOREA5, Department of Neurology, Soonchunhyang University College of Medicine, Seoul, 
SOUTH KOREA6, Department of Neurology, Seoul Medical Center, Seoul, SOUTH KOREA7, 
Department of Neurology, Eulji University Hospital, Eulji University, Daejoen, SOUTH KO-
REA8, Department of Neurology, Chonnam National University Medical School, Gwangju, 
SOUTH KOREA9,Department of Neurology, Yeungnam University Medical Center, Daegu, 
SOUTH KOREA10, Department of Neurology, College of Medicine, Dong-A University, Bu-
san, SOUTH KOREA11, Department of Neurology, College of Medicine, Dong-A University, 
Busan, SOUTH KOREA12, Soonchunhyang medical center biostatistical consulting unit, Seoul, 
SOUTH KOREA13, Department of Biostatistics, Korea University College of Medicine, Seoul, 
SOUTH KOREA14, Department of Neurology, Seoul National University College of Medicine, 
Seoul National University Bundang Hospital, Seongnam, SOUTH KOREA15 

Background and Objectives 
Physical activity is strongly recommended in stroke prevention guidelines. We compared the 
association of physical activity (PA) with ischemic stroke using the registry from Clinical Re-
search Center for Stroke in Korea.  
Methods 
All consecutive ischemic stroke patients within 7 days from symptom onset who admitted 9 
participating centers nationwide from 2011/01 to 2012/01, were identified based on a prospec-
tive stroke registry. Research coordinators interviewed the patients or proxy responders who 
provided informed consents using IPAQ(International Physical Activity Questionnaire). Two 
controls were matched to each case by age, sex and educational level from the fourth Korean 
National Health and Nutrition Examination Survey conducted in 2007 and 2008. Types of PA 
were classified as vigorous, moderate and walking activity and compared among quintiles of 
physical activity level as measured by metabolic equivalent tasks in hours per week (METs-
hours/week).  
Results  
Among 2211 patients allocated to this study, 1830 (82.8%) were matched to 3590 controls. 
Male was 58.8%, mean age was 66.2±12.7, educational level above elementary school (6 years 
or over) was 56.6%, and median initial NIHSS was 4 (IQR 1-7) in case group. The proportion 
of hypertension (68.3% vs. 38.8%, p<0.0001), diabetes (32.8% vs. 13.5%, p<0.0001), and hy-
perlipidemia (33.6% vs. 11.0%, p<0.0001) were higher in case group. Mean METs-hours/week 
of total PA (34.9 vs. 50.6, p<0.0001), vigorous PA (7.9 vs. 16.4, p<0.0001), moderate PA (7.8 
vs. 13.5, p<0.0001) and walking PA (19.2 vs. 20.7, p=0.15) were identified. After adjusting for 
hypertension, diabetes, hyperlipidemia, and ischemic heart disease by conditional logistic re-
gression analysis, odds ratio of lowest to highest MET quintiles were 1.1 (95% C.I 0.88-1.38), 
0.84 (0.67-1.04), 0.75 (0.59-0.94), 0.63 (0.50-0.80), and 0.49 (0.38-0.62) with no-physical ac-
tivity as a reference group.  
Conclusion 
Our study showed that increasing physical activity was inversely associated with risk of isch-
emic stroke in dose-response relationship. 
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Pharmacotherapy for secondary stroke prevention and mortality: a cohort study within 
the South London Stroke Register (SLSR) 
E.S. Emmett1, A. Douiri2, C. McKevitt3,  A.G. Rudd4, C.D.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 Col-
lege London, London, UNITED KINGDOM4, King’s College London, London, UNITED 
KINGDOM5

Background Studies investigating the association between secondary stroke prevention pharma-
cotherapy and mortality are often limited in terms of length of follow up and a non-population 
based approach. This study describes the relationship between secondary prevention treatments 
and all-cause mortality up to 16 years after ischaemic stroke (IS) in order to inform clinical de-
cision making post stroke.
Methods Participants were retrieved from the prospective, population-based South London 
Stroke Register, including all first ever IS occurring between 1995 and 2011. The association 
between secondary prevention and survival was evaluated using proportional hazards regres-
sion models, adjusting for socio-demographics, stroke severity, and the annual assessments of 
vascular risk factors, activities of daily living, and stroke recurrence. 
Results 2,534 participants were included in the analysis of long-term survival.  The use of 
statins was linked to improved survival (adjusted hazard ratio HR 0.75, 95%confidence inter-
val 0.65 to 0.86).  Warfarin and clopidogrel were significantly associated with longer survival 
in the presence of atrial fibrillation (AF) (HR 0.60, 0.45 to 0.81, and HR 0.40, 0.19 to 0.85, re-
spectively). In patients without AF, both aspirin and clopidogrel did not show any statistically 
significant link to survival, whereas aspirin plus dipyridamole was associated with shorter sur-
vival (HR 1.54, 1.28 to 1.85). beta-blocker and diuretics had significant links to shorter survival 
in patients without AF (HR 1.40, 1.10 to 1.79, and HR 1.52. 1.30 to 1.78, respectively). 
Conclusion This study produced results which are in discordance with previous randomised 
controlled trials. Differences in study design, e.g. length of follow up and a population-based 
approach, can possibly explain these outcomes and add new aspects to the effects of commonly 
prescribed drugs. Further studies on the optimal choice of the appropriate secondary prevention 
are warranted.

 

Table 2: Number and proportion of patients prescribed common secondary prevention treatments at three months post-

stroke stratified by atrial fibrillation (denominator:  all participants with a completed three month follow up in the re-

spective stroke category)
All IS IS without AF IS with AF
(N=1,686) (N=1,318) (N=325)

Antihypertensives
Any antihypertensive 1109 (65.8) 867 (65.8) 215 (66.2)
Diuretic only 121 (7.2) 88 (6.7) 26 (8.0)
ACE inhibitor only 128 (7.6) 100 (7.6) 26 (8.0)
β-blocker only 60 (3.6) 43 (3.3) 16 (4.9)
ACE inhibitor+ 256 (15.2) 210 (15.9) 40 (12.3)
β-blocker+ 75 (4.4) 60 (4.6) 14 (4.3)
Antiplatelets
Aspirin only 964 (57.2) 787 (59.7) 157 (48.3)
Aspirin+Dipyrid 176 (10.4) 153 (11.6) 20 (6.2)
Clopidogrel 44 (2.6) 36 (2.7) 8 (2.5)
Warfarin 229 (13.6) 109 (8.3) 112 (34.5)
Statin 718 (42.6) 581 (44.1) 125 (38.5)
Optimal Tx 570 (33.8) 458 (34.7) 102 (31.4)

Abbreviations: ACE inhibitor+: ACE inhibitor combined with diuretic, β-blocker+: β-blocker combined with diuretic, Optimal therapy: combination of 

antihypertensive, antiplatelet, and statin, IS: ischaemic stroke, AF: atrial fibrillation, Tx: treatment
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Genetic markers of aspirin-sensitivity in patients with cerebrovascular disease 
A.A. Raskurazhev1, Z.M. Khamidova2, A.A. Shabalina3,  M.V. Kostyreva4, N.Y. Abramyche-
va5,  S.N. Illaryoshkin6, O.V. Lagoda7,  M.M. Tanashyan8, Z.A. Suslina9

 
Research Center of Neurology, Russian Academy of Medical Sciences, Moscow, RUSSIAN 
FEDERATION1,Research Center of Neurology, Russian Academy of Medical Sciences, Mos-
cow, RUSSIAN FEDERATION2, Research Center of Neurology, Russian Academy of Medical 
Sciences, Moscow, RUSSIAN FEDERATION3, Research Center of Neurology, Russian Acade-
my of Medical Sciences, Moscow, RUSSIAN FEDERATION4, Research Center of Neurology, 
Russian Academy of Medical Sciences, Moscow, RUSSIAN FEDERATION5, Research Center 
of Neurology, Russian Academy of Medical Sciences, Moscow, RUSSIAN FEDERATION6, 
Research Center of Neurology, Russian Academy of Medical Sciences, Moscow, RUSSIAN 
FEDERATION7, Research Center of Neurology, Russian Academy of Medical Sciences, Mos-
cow, RUSSIAN FEDERATION8, Research Center of Neurology, Russian Academy of Medical 
Sciences, Moscow, RUSSIAN FEDERATION9

BACKGROUND: progression of atherosclerosis (AS) and its complications is often the result 
of ineffective antiplatelet therapy. Previous studies have shown that in many cases the mecha-
nisms underlying acute cerebral episodes include resistance to certain antiplatelet drugs, partic-
ularly due to genetic alterations (e.g. T13254C GP VI and A-842G COX-1 gene polymorphisms 
(GP)). 
METHODS: an overall of 93 patients (65 – men, 28 - women) aged 47-78 yrs with a >50% 
carotid artery (CA) stenosis were included in the study. A group of ‘aspirin-resistant’ (AR) 
patients (n=26) was then identified according to platelet aggregation tests. They were further 
divided in 2 groups: the first group (n=16) comprised patients CA progression (according to 
duplex ultrasonography [DU] during 12,2+/-6,5 months observation). Patients without CA pro-
gression 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 aggrega-
tion (PA) (ADP and adrenaline induced) and DU. Patients underwent testing for the following 
GPs: T13254C GP VI and A-842G COX-1 (aspirin sensitivity).  
RESULTS: the A842G GP in the COX-1 gene was found in 50% of patients in the I group, 
while in the II group the rate comprised 30% (p<0.05); the control group had a significantly 
lower prevalence of the mutant allele – 14% (p<0.01). In patients with CA progression a posi-
tive correlation between A-842G COX-1 and an increased level of adrenaline induced PA was 
found (&#1088;=0,035, r= 0.6372). The T13254C GP VI variant showed similar results across 
both the studied and control groups (23% and 21% in the I and II groups vs. 17% in the con-
trol).  
CONCLUSION: our data show that the A842G polymorphism in the COX-1 gene may serve as 
one of the leading factors of AR in patients with cerebral AS. No influence of the presence of  
T13254C mutation of the GP VI gene on AR was observed.

B2004 Stroke prevention  

Association of Ambulatory Blood Pressure Monitoring Parameters with Framingham 
Stroke Risk Profile. 
G. Tsivgoulis1, E. Manios2, M. Pikilidou3, E. Koroboki4, F. Michas5,  E-C. Tampaki6, G. Derve-
noulas7,  N. Zakopoulos8

 
Second Department of Neurology, “Attikon” Hospital, University of Athens, School of 
Medicine,, Athens, GREECE1,Department of Clinical Therapeutics, School of Medicine,, 
Athens, GREECE2, Hypertension Excellence Center, 1st Department of Internal Medicine, 
AHEPA University Hospital, Aristotle University of Thessaloniki,, Thessaloniki, GREECE3, 
Department of Clinical Therapeutics, School of Medicine,, Athens, GREECE4, Department of 
Clinical Therapeutics, School of Medicine,, Athens, GREECE5, Second Department of Neurol-
ogy, “Attikon” Hospital, University of Athens, School of Medicine,, Athens, GREECE6, Second 
Department of Neurology, “Attikon” Hospital, University of Athens, School of Medicine,, Ath-
ens, GREECE7, Department of Clinical Therapeutics, School of Medicine,, Athens, GREECE8

Background&Purpose: The Framingham Stroke Risk Profile (FSRP) is currently recommended 
by American Heart Association as a valid and reliable predictive tool for estimating the 10-year 
probability for incident stroke in stroke-free individuals. There is mounting literature indicating 
the predictive utility of Ambulatory Blood Pressure Monitoring (ABPM) in assessing risk of 
first-ever and recurrent stroke. We sought to evaluate cross-sectionally the association of ABPM 
parameters with FSRP in a large sample of stroke-free individuals who underwent 24-hour BP 
recording. Subjects&Methods: Consecutive individuals referred to a tertiary care Hypertension 
Center underwent ABPM recordings during a four-year period. Complete risk factor assessment 
was routinely performed in participating subjects and individual FSRP-scores (ranging from 
1 to 30 points in men and from 1 to 27 points in women) were calculated according to AHA 
recommendations. The relationship of ABPM parameters with FSRP were investigated using 
single and multiple linear regression models. Results: A total of 2343 individuals were included 
in the present analyses (49.1% men, mean age 56±13 years). In the initial univariate analyses 
the ABPM parameter that correlated more strongly with FSRP-score (r=+0.440; p<0.00001) 
was 24-hour pulse pressure (PP) followed by 24-hour systolic blood pressure (24-hour SBP; 
r:+0.295; p<0.0001) and daytime SBP variability (r:+0.235; p<0.0001).The best fitting model 
for predicting FSRP-score in multiple linear regression models (R squared=0.234) included the 
five following ABPM parameters in descending order: 24-hour PP (β=0.350, p<0.001), daytime 
SBP variability (β=0.125, p<0.001), 24-hour heart rate variability (β=-0.111, p<0.001), 24-hour 
heart rate (β=-0.092, p<0.001), and non-dipping status (β=0.066, p=0.001). Conclusions: Our 
findings suggest that 24-hour PP indicating more extensive arterial stiffness and daytime SBP 
variability indicating wider SBP oscillations during daytime are the two ABPM parameters that 
were more strongly associated with higher risk of first-ever stroke as quantified by FSRP score. 
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Response to clopidogrel and its association with chronic kidney disease in noncardiogenic 
ischemic stroke patients 
H. Maruyama1, T. Fukuoka2, I. Deguchi3,  Y. Ohe4, Y. Kato5,  Y. Horiuchi6, Y. Sehara7,  T. Ha-
yashi8, Y. Nagamine9, H. Sano10, N. Tanahashi11 
 
Saitama Medical University International Medical Center, Hidaka, JAPAN1

Background: 
Noncardiogenic ischemic stroke patients with chronic kidney disease (CKD) are known to have 
a greater rate of ischemic stroke recurrence than those without. Although clopidogrel is often 
used to prevent the recurrence of noncardiogenic ischemic stroke, the relationship between the 
response to clopidogrel and CKD is unclear. In the present study, the relationship between the 
response to clopidogrel and the presence of CKD was investigated in noncardiogenic ischemic 
stroke patients. 
Methods: 
A total of 129 noncardiogenic ischemic stroke patients receiving 75 mg/day of clopidogrel for 
&#8805;1 week were evaluated. The VerifyNow P2Y12 Assay was used to measure the level 
of platelet aggregation induced by 20 µM of adenosine diphosphate, and the degree of platelet 
aggregation and frequency of clopidogrel resistance were compared between 34 patients with 
CKD and 95 patients without CKD. Clopidogrel resistance was defined as a P2Y12 Reaction 
Units (PRU) value of >230 and/or % inhibition <20%. 
Results: 
The PRU value was 201.9+/-91.3 in the patients with CKD and 163.3+/-86.4 in the patients 
without CKD (p=0.035). The frequency of a PRU value of >230 was 44.1% (15 patients) 
among the patients with CKD and 17.9% (17 patients) among those without CKD (p=0.002). 
The percent inhibition was 29.9%+/-28.1% among the patients with CKD and 41.1%+/-28.0% 
among the patients without CKD (p=0.030). The frequency of % inhibition <20% was 47.1% 
(16 patients) among the patients with CKD and 26.3% (25 patients) among those without CKD 
(p=0.026). 
Conclusion: 
The present study showed that noncardiogenic ischemic stroke patients with CKD have a great-
er frequency of clopidogrel resistance, thus suggesting that the response to clopidogrel is di-
minished in these patients.

B2006 Stroke prevention  

Pharmacogenetic based algorithm of testing clopidogrel resistance after stroke 
A. Tomek1, V. Matoska2, H. Magerova3,  B. Urbanova4, M. Sramek5,  J. Schwabova6, O. Chu-
domel7,  V. Kaplan8, I. Sarbochova9

 
Department of Neurology, 2nd Faculty of Medicine, Charles University in Prague and 
Motol University Hospital, Prague, CZECH REPUBLIC1,Molecular Genetics Laboratory, 
Hospital Na Homolce, Prague, CZECH REPUBLIC2, Department of Neurology, 2nd Faculty of 
Medicine, Charles University in Prague and Motol University Hospital, Prague, CZECH RE-
PUBLIC3, Department of Neurology, 2nd Faculty of Medicine, Charles University in Prague 
and Motol University Hospital, Prague, CZECH REPUBLIC4, Department of Neurology, 2nd 
Faculty of Medicine, Charles University in Prague and Motol University Hospital, Prague, 
CZECH REPUBLIC5, Department of Neurology, 2nd Faculty of Medicine, Charles University 
in Prague and Motol University Hospital, Prague, CZECH REPUBLIC6, Department of Neu-
rology, 2nd Faculty of Medicine, Charles University in Prague and Motol University Hospital, 
Prague, CZECH REPUBLIC7, Molecular Genetics Laboratory, Hospital Na Homolce, Prague, 
CZECH REPUBLIC8, Department of Neurology, 2nd Faculty of Medicine, Charles University 
in Prague and Motol University Hospital, Prague, CZECH REPUBLIC9

Introduction: Clopidogrel is cornerstone of stroke prevention. Relatively frequent high on-treat-
ment platelet reactivity (resistance) complicates its use. Various ex-vivo platelet function 
tests have been associated with an increase in adverse ischemic events. Unfortunately there 
are concerns associated with poor repeatability and specificity. Complementary alternative is 
pharmacogenetics (PG). Carriers of CYP2C19 loss of function alleles have increased platelet 
aggregation. One of the main advantages of PG in stroke patients compared to platelet testing 
is the unambiguousness of results and that it can be obtained in acute care setting before the 
treatment is started. The risk is clearly defined for homozygotes (*2/*2), situation is less clear 
in heterozygotes (*1/*2). Aim of study: To determine relationship between light transmittance 
aggregometry (LTA) and heterozygous status of allelle *2 of gene CYP2C19 in non-cardioem-
bolic stroke patients on clopidogrel monotherapy. Methods: Consenting patients after non-car-
dioembolic stroke indicated to clopidogrel were genotyped for CYP2C19 (*1,*2). Homozy-
gotes (*2/*2) were excluded, wild type (wt, *1/*1) and heterozygotes (*1/*2) were started on 
clopidogrel. ADP-induced LTA was performed after a stabilization period. Poor response was 
defined as a %max of ≥35% after 10µM ADP. Results: 78 patients, mean age 63.1 (30-88) 
years, 45 (57.7%) men were enrolled. 33 (42.3%) patients were heterozygotes, 45 (57.7%) were 
wild type. 14/33 (42.4%) heterozygotes were resistant in LTA compared to 6/45 (13.3%) wt 
patients. Correlation between CYP2C19 genotype and LTA was moderate (r=0.329, p=0.004). 
ROC analysis gave area under the curve 0.675 (95% CI:0.564-0.781, p=0.008). Conclusion: Al-
though newer P2Y12 inhibitors (ticagrelor, prasugrel) can overcome clopidogrel unresponsive-
ness, their unselected use after ischemic stroke is problematic due to higher risk of bleeding, 
increased cost or contraindication after stroke (prasugrel). In stroke care seems PG testing and 
treatment individualization (switch *2/*2, test LTA in *1/*2, do not test LTA in wt) reasonable 
over whole population approach. 
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Suboptimal glycemic control in diabetes is associated with aspirin resistance in primary 
prevention 
L.M. Lien1, C.H. Bai2, H.Y. Chiou3

 
Department of neurology, Shin Kong WHS Memorila Hospital and Taipei Medical Uni-
versity, Taipei, TAIWAN1,School of Public Healthy, Taipei Medical University, Taipei, TAI-
WAN2, School of Public Healthy, Taipei Medical University, Taipei, TAIWAN3

Aspirin 100 mg every other day can be of help in Women Health Study for stroke primary pre-
vention. Patients with laboratory aspirin resistance were more likely to have significantly high-
er risks of recurrent cardiovascular events. Aspirin resistance is more frequent in patients with 
diabetes. Hyperglycemia can contribute to platelet activation and was reported to associate with 
high on-aspirin platelet reactivity. Objectives: We conducted a prospective cohort study to ex-
plore aspirin resistance under aspirin 100 mg every other day for 14 days with more emphases 
in the state of glycemic control in diabetes. Methods: Totally 142 participants were recruited. 
The inclusion criterion is (1) no history of cardiovascular disease; (2) the Framingham Heart 
Score to predict 10-year risk of coronary heart disease greater than 6%. Blood measurements 
including white blood cell, red blood cell, hemoglobin, hematocrit, platelet counts, high-densi-
ty lipoproteins cholesterol, low-density lipoproteins cholesterol, total cholesterol, glucose, tri-
glyceride, TxB2, and Platelet Function Analyzer-100 (PFA) test using cartridge with collagen/
epinephrine before and after aspirin 100 mg every other day for 14 days were performed. The 
cut-off for aspirin responsive group was defined by closure time≧165 seconds and aspirin re-
sistance group defined by closure time＜165 seconds. For exploring the relationship of diabetes 
state and glucose level, we separated subjects into three groups. Results: The reference group 
was Group 1 (n=60) -those subjects without diabetes history and the glucose level <126 mg/
dl. Group 2 (n=21) defined as those subjects with diabetes history and the glucose level <126 
mg/dl. Group 3 (n=61) defined as glucose level ≧126 mg/dl with or without diabetes history, 
respectively. The odds ratios for the risk of aspirin resistance for Group 2 was insignificant 
(OR=1.17, 95%CI=0.36-3.84, p=0.8) but for Group 3 was significant (OR=2.34, 95%CI=1.05-
5.33, p=0.04). Conclusion: Fasting glucose level≧126 mg/dl is associated with significant resis-
tance to aspirin 100 mg every other day for 14 days in moderate or high risk patients for coro-
nary heart disease. 
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Short and long-term risk of stroke after a transient neurological attack (TNA) versus 
TIA: population-based study 
M.A. Tuna1, L. Li2, L. Bull3,  S. Welch4, Z. Mehta5,  P.M. Rothwell6 
On behalf of the Oxford Vascular study
 
Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, University of Ox-
ford, Oxford, UNITED KINGDOM1,Nuffield Department of Clinical Neurosciences, John 
Radcliffe Hospital, University of Oxford, Oxford, UNITED KINGDOM2, Nuffield Department 
of Clinical Neurosciences, John Radcliffe Hospital, University of Oxford, Oxford, UNITED 
KINGDOM3, Nuffield Department of Clinical Neurosciences, John Radcliffe Hospital, Univer-
sity of Oxford, Oxford, UNITED KINGDOM4, Nuffield Department of Clinical Neurosciences, 
John Radcliffe Hospital, University of Oxford, Oxford, UNITED KINGDOM5, Nuffield De-
partment of Clinical Neurosciences, John Radcliffe, University of Oxford, Oxford, UNITED 
KINGDOM6

BACKGROUND: The distinction between a TIA and a transient neurological attack (TNA i.e. 
a TIA-like event not satisfying the NINDS Criteria for a clinically definite TIA) has important 
implications for clinical practice. Patients with TIA require intensive long-term secondary pre-
vention of stroke, but there are conflicting estimates of the risk of stroke after TNA.   
METHODS: In a population-based study of all incident and recurrent TNAs and TIAs from 
2002-2012, we prospectively classified all first events in the study period as TIAs (based 
on NINDs criteria) versus TNAs versus other conditions (migraine aura, epilepsy, etc). Ka-
plan-Meyer (KM) risk of stroke was determined at 90-days and 10-years by long term regular 
face-to-face follow up.  
RESULTS: Among 1648 first events, 594 were NINDS-defined TIAs (mean/SD age= 73.5/13.1 
years), 658 were TNAs (67.1/15.5) and 396 were other diagnosis (62.8/18.2). During 8328 per-
son/years of follow-up there were 195 recurrent strokes. The 90-day stroke risk was 9.7% after 
TIA versus 2.7% after TNA (age and sex adjusted HR=3.36, 95%CI 2.01-5.64, p<0.001). How-
ever, the risk of stroke at 10 years was more similar (22.9% vs 17.6%, adjusted HR= 1.46, 1.09-
1.95, p=0.01).  The stroke risk in the other conditions group was low at both 90 days (0.3%) 
and 10-years (3.0%). Overall after 10-years, 106 patients had stroke after a first TIA, 83 after a 
TNA and 6 after another diagnosis. 
CONCLUSION: The short term risk of stroke after a TNA is low but the long-term risk is simi-
lar to that after NINDS-defined TIA. Patients with TNA therefore require detailed investigation 
and similar levels of intensity of secondary prevention to patients with TIA.     
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Risk reduction of brain infarction during heart surgery using sonolysis – a pilot study 
M. Roubec1, E. Hurtikova2, M. Kuliha3,  D. Skoloudik4, A. Goldirova5,  J. Havelka6, R. Brat7,  
M. Bortlicek8, K. Langova9

 
Comprehensive Stroke Center, University Hospital Ostrava, Ostrava, CZECH RE-
PUBLIC1,Comprehensive Stroke Center, University Hospital Ostrava, Ostrava, CZECH 
REPUBLIC2, Comprehensive Stroke Center, University Hospital Ostrava, Ostrava, CZECH 
REPUBLIC3, Comprehensive Stroke Center, University Hospital Ostrava, Ostrava, CZECH 
REPUBLIC4, Comprehensive Stroke Center, University Hospital Ostrava, Ostrava, CZECH 
REPUBLIC5, Department of Radiology, University Hospital Ostrava, Ostrava, CZECH RE-
PUBLIC6, Department of Cardiosurgery, University Hospital Ostrava, Ostrava, CZECH 
REPUBLIC7, Department of Cardiosurgery, University Hospital Ostrava, Ostrava, CZECH 
REPUBLIC8, Department of Biophysics, Palacky University Olomouc, Olomouc, CZECH RE-
PUBLIC9

Background: Heart surgery is associated with a high risk of stroke. Silent ischemic lesions can 
be found in up to 32% of these patients. Sonolysis is a new therapeutic option for the acceler-
ation of arterial recanalisation. The aim of this study was to confirm risk reduction of brain in-
farction during heart surgery using sonolysis. 
Methods: Patients indicated to coronary artery bypass graft or to intervention on a heart valve 
were enrolled to the prospective study after signing of informed consent. Patients were ran-
domized into 2 groups: Group 1 with sonolysis during intervention (transcranial Doppler mon-
itoring of right middle cerebral artery (MCA) using 2MHz probe during procedure) and Group 
2 without sonolysis during the procedure. Brain magnetic resonance imaging (MRI) was per-
formed before and 24 hours after intervention in all patients. Occurrence of new brain infarc-
tions (including infarctions >= 0.5 cm3) were statistically evaluated using T-test. 
Results: Totally 61 patients were enrolled to the study (46 males, mean age 68.0 +/- 7.9 years) 
during 16 months. 29 patients were randomized to the Group 1 and 32 patients to the Group 
2. New brain infarctions on control MRI were found in 8 (27.6%) patients in Group 1, in 4 
(13.8%) of these patients was new lesion located in a monitored side but only 1 (3.4%) patient 
had new ischemic lesion > 0.5 cm3. In Group 2 new brain infarctions were found in 8 (25%) 
patients, in 6 (18.8%) of them was new lesion located in the right MCA territorry, 4 (12.5%) pa-
tients had new ischemic lesion > 0.5 cm3 (P > 0.05 in all cases). 
Conclusion: Study results show a trend in new ischemic lesions volume reduction in patients 
treated by sonolysis during heart surgery. Totally 120 patients will be enrolled.
Supported by grant IGA MHCRNT/13498-4.
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Socioeconomic and ethnic differences in adherence to secondary preventive drug treat-
ment after stroke. 
E.L. Glader1, K. Asplund2, B. Norrving3,  M. Eriksson4

 
Department of Public Health and Clinical Medicine, Umeå University, Umeå, SWE-
DEN1,Department of Public Health and Clinical Medicine, Umeå University, Umeå, SWE-
DEN2, Department of clinical sciences, section of neurology. Lund University, Lund, SWE-
DEN3, Department of statistics. Umeå University, Umeå, SWEDEN4

Background 
Previously was shown that adherence to secondary preventive drug treatment after stroke de-
crease over time and that there are socioeconomic inequalities in stroke care and outcome. The 
objective of this study is to explore the ethnic and socioeconomic impact on adherence to sec-
ondary preventive drug treatment with statins after stroke.  
Methods  
The study is based on Riks-Stroke, the Swedish stroke register. Inclusion criteria for analyses 
were discharged from hospital alive, to own living, with statin prescription, age < 75 years and 
independent ADL (activities in daily living). Data on filled prescriptions up to 36 months after 
discharge was accessed from the Swedish Prescribed Drug Register. Adherence was defined as, 
(number of filled prescription x 100) / numbers of days of follow up, and should equal or ex-
ceed 80%. Socioeconomic data was accessed from Statistics Sweden.  Multiple logistic regres-
sion analyses were used to calculate odds ratios for persistent drug treatment between pre-spec-
ified patient subgroups and to adjust for confounders.  
Results 
In 2006, 3581 patients met the inclusion criteria and 64.3% had a adherence rate over 80%. 
Patients living alone (57.9% vs. 66.9%, OR 0.68, 95%CI 0.58-0.80) and patients with higher 
education were shown less adherent (secondary school vs. primary school (OR 0.83, 95%CI 
0.70-0.97) and university education vs. primary school (OR 0.81 95%CI 0.66-1.00)). There was 
no association between statin adherence and income. Patients born outside the Nordic countries 
were less adherent to statin drug treatment (European countries 55.9% vs. Sweden 65.2% (OR 
0.71, 95%CI 0.51-0.98) and other countries 50.7% vs. Sweden (OR 0.59, 95%CI 0.35-0.99)). 
Conclusion 
Surprisingly, patients with higher education had lower statin adherence and further studies need 
to be performed. To strive for an equal stroke care, special attention must be given to socioeco-
nomic and ethnic patient groups with low drug adherence after stroke. 
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Trends over time in the risk of stroke after an incident transient ischemic attack 
V. Srikanth1, V. Sundararajan2, A. G. Thrift3,  P. Choi4, T.G. Phan5,  B. Clissold6 
 
Monash Medical Centre, Monash University, Melbourne, AUSTRALIA1,University of 
Melbourne, Melbourne, AUSTRALIA2, Monash University, Melbourne, AUSTRALIA3, 
Monash Medical Centre, Melbourne, AUSTRALIA4, Monash Medical Centre, Melbourne, 
AUSTRALIA5, Monash Medical Centre, Melbourne, AUSTRALIA6

Backround and Aim: In the setting of suboptimal prevention, transient ischemic attack (TIA) 
has been reported to herald the onset of stroke in 10% of patients within 90 days. Improve-
ments in prevention and acute care may have modified this risk. However, long-term popula-
tion trends in the early risk of stroke after TIA are unknown. Our aim was to assess the trends 
stroke risk after an incident TIA over time. We hypothesized that there was an appreciable de-
cline in the stroke risk after TIA over the last decade. Methods: Population-level cohort study 
from Victoria, Australia (population 5.6 million), using linked data from hospitals, emergen-
cy departments and death records (2001-2011), and a 2-year look-back period. We calculated 
age-specific rates/1000, yearly incident rate ratios (IRRs) stratified by age group and gender, 
and age/gender adjusted stroke risk after TIA. Results: The mean (SD) age of 46,971 TIAs: 71 
years (15); 52% women. In age ≥ 65, yearly TIA rates declined between 2001-2011 from 5.8 to 
4.8/1000 (men), and 5.3 to 4.2/ 1000 (women). Yearly IRRs were 0.97 (95% CI: 0.96, 0.98) and 
0.97 (95%CI: 0.97, 0.98) respectively. Overall, the 90-day stroke risk was 3.1%. Age/ gender 
adjusted yearly odds of stroke at 90d days following a TIA decreased by 3% (OR for the effect 
of year: 0.97, 95% CI 0.95, 0.99). Male gender, treatment in emergency departments, public 
hospital care, availability of stroke units and brain imaging, and absence of vascular risk factors 
were associated with a downward yearly trend. Conclusions: Over the last 10 years there has 
been a measurable decline in the 90-day risk of stroke following an incident TIA, and overall 
decline in rates of TIA. The reasons for this will require further investigation, and may reflect 
improved primary and secondary prevention. 
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Anticoagulation for brief episodes of atrial fibrillation; Results from Prolonged monitor-
ing of cardiac rhythm for dEtection of Atrial Fibrillation After a Cerebral Ischemic Event 
(PEAACE) Study 
G. BASIR1, I. YASEEN2, E. GHROODA3,  N. KHAN4, A. TAHIR5,  A. MOHAMMAD6, G. 
HUSEIN7,  A. SHUAIB8

 
UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA1,UNIVERSITY OF 
ALBERTA HOSPITAL, EDMOTON, CANADA2, UNIVERSITY OF ALBERTA HOSPITAL, 
EDMONTON, CANADA3, UNIVERSITY OF ALBERTA, EDMONTON, CANADA4, UNI-
VERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA5, UNIVERSITY OF ALBER-
TA HOSPITAL, EDMONTON, CANADA6, GREY NUNS HOSPITAL, EDMONTON, CAN-
ADA7, UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA8

Background: Previous studies have reported frequent detection of PAF and atrial tachyar-
rhythmia in patients with ischemic stroke when prolonged invasive or noninvasive methods of 
cardiac rhythm monitoring are employed. There is limited data evaluating the benefit of oral 
anticoagulation in patients with brief episodes of atrial fibrillation, which makes the decision to 
initiate anticoagulation challenging. 
Methods: Prospective study of patients older than 40 years with TIA and acute stroke between 
September 2012 and September 2013 where Spider Flash-t™ monitors were attached to the pa-
tients for prolonged monitoring. 
Results: Between Sept 2012 and September 2013, 102 patients were evaluated. Atrial Fibril-
lation of any duration was seen in 43/102 (42.2%) patients. PAF was of more than 30 seconds 
duration in 12/102(11.76%) patients and less than 30 seconds in 31/102 (30.39%) patients. The 
rate of anticoagulation in PAF of any duration was 33/43 (76.7%). The frequency of anticoagu-
lation in patients with PAF lasting 30 seconds or more was 12/12 (100%) and 21/31 (67.7%) in 
patients with PAF lasting less than 30 seconds. Anticoagulation was not offered to 10 patients 
with PAF lasting less than 30 seconds. The reasons for not offering anticoagulation include ad-
vanced age, serious medical co-morbidities and neurologist’s uncertainty about significance of 
arrhythmia. 
Conclusions: Using prolonged cardiac rhythm monitoring, we detected frequent brief episodes 
of occult PAF in patients with a recent ischemic stroke. Although there is no definitive  evi-
dence that PAF lasting  more than 30 seconds is more dangerous all patients get treatment while 
only two third of patients with PAF lasting less than 30 seconds get treated. This study empha-
sizes the need for increased efforts to develop guidelines related to anticoagulation prescribing 
practices in patients with brief episode of PAF. 
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Early Risk of Thromboembolic Events after Acute Medical Illness 
In Patients with Atrial Fibrillation 
V.W.Y. Fu1, E. Jolliffe2, I. Rosemergy3,  D. Abernethy4, J. Lanford5

 
Wellington Regional Hospital, Wellington, NEW ZEALAND1,Wellington Regional Hos-
pital, Wellington, NEW ZEALAND2, Wellington Regional Hospital, Wellington, NEW ZEA-
LAND3, Wellington Regional Hospital, Wellington, NEW ZEALAND4, Wellington Regional 
Hospital, Wellington, NEW ZEALAND5

BACKGROUND 
Anticoagulation for stroke prevention in patients with atrial fibrillation (AF) is underutilized. A 
recent audit at our regional hospital revealed a low rate (7%) of commencing anticoagulation in 
patients with an acute medical illness and AF. We sought to evaluate whether an acute medical 
illness with concurrent AF affected the rate of subsequent short-term thromboembolic events. 
METHOD 
A retrospective cohort analysis identified all patients coded with a diagnosis of AF from the 
emergency department or General Medical Team from Jan to Dec 2012. Discharge summaries 
and inpatient notes were reviewed for CHADS-VASC scores and anticoagulation status. A 3 
month post-discharge thromboembolic event rate was subsequently determined. 
RESULTS 
Of 751 records identified by coding, 728 were eligible for analysis. 596 patients (82%) had a 
CHADSVASC score of 2 or greater. 335 of these patients (56%) were not anticoagulated on 
discharge. At 3 months, 7 patients of the entire cohort (1.2%) had re-presented with a thrombo-
embolic event. All of these patients were not anticoagulated at discharge, giving a 2.1% risk of 
thromboembolic events early after an acute medical illness in those discharged without antico-
agulation. In those patients not anticoagulated at discharge, the annual thromboembolic event 
estimate based on their CHADS-VASC scores is 4.5%.  
CONCLUSION 
Our audit demonstrated a low risk of short-term thromboembolic events in patients presenting 
with an acute medical illness and AF. While the absolute risk is low, there is a suggestion to-
ward an increased risk of thromboembolic events early after acute medical illness which is po-
tentially preventable by initiation of anticoagulation. 
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Predictive value in acute ischaemic stroke patients of newly detected atrial fibrillation 
paroxysms, for the presence of atrial fibrillation after 90 days 
P. Higgins1, J Dawson2, P.W. MacFarlane3, K. McArthur4, P. Langhorne5,  M.R. Walters6, K.R. 
Lees7

 
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 KING-
DOM5, University of Glasgow, Glasgow, 6, University of Glasgow, Glasgow, UNITED KING-
DOM7

Introduction 
Extended cardiac monitoring immediately after ischaemic stroke (IS) increases paroxysmal 
atrial fibrillation (PAF) detection but its reliability for long term detection or exclusion of par-
oxysmal PAF is unknown.  We evaluated the positive and negative predictive value (PPV & 
NPV) of AF detection over the days immediately following acute IS, for PAF confirmation 90 
days after stroke. Predictive value of detection through extended cardiac event monitoring and 
trough any investigative modality, were each evaluated. 
Methods 
49 patients presenting in sinus rhythm with no AF history, within 7 days of IS, were investi-
gated for PAF according to current guidelines. 23 patients also received 7 days of noninvasive 
cardiac-event monitoring with an R-test device early after their stroke. 90 days after their index 
event, all patients underwent 7 days cardiac event monitoring with the R-test device. We calcu-
lated the PPV and NPV for the presence of PAF on the 90 day event monitor. 
Results 
PAF detected through 7 days’ early non-invasive cardiac event monitoring had a PPV of 100% 
(95% CI, 72 – 100%) for PAF confirmation following a 90 day interval. NPV was 64% (95% 
CI, 35 – 87%).  PAF detected through any modality in the 14 days following IS, had a PPV of 
100% (95% CI, 76 – 100%).  NPV was 50% (95% CI, 33 – 67%).  PPV of AF detected through 
guideline based investigations alone, excluding additional R-test monitoring, was 100% (95% 
CI, 47 – 100).  Wide CIs reflected low detection in the absence of R-test monitoring and NPV 
was only 42% (95% CI, 28-58%). 
Conclusion 
AF detection through extended cardiac monitoring immediately following stroke holds strong 
positive predictive value for AF confirmation after 90 days, justifying treatment decisions on 
early monitoring alone.  Negative predictive value of failure to identify AF through early mon-
itoring was only modest, suggesting that repeated investigation may be of value, especially 
where initial monitoring was of short duration. 
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Incidence of Atrial Fibrillation and Medication Changes in Cryptogenic Stroke Patients 
with an Implantable Loop Recorder 
A. Ungar1, G. Rieger2, M. de Melis3,  L. Mangoni4, F. Reinke5,  J. Bucx6, R.F. Toepper7,  H. 
Puererfellner8, S. Kuster9, H. Naegele10, S.H.K. The11, D.M. Nicastia12, F. Duru13 
 
University of Florence and Careggi University Hospital, Florence, ITALY1,Medtronic Bak-
ken Research Center, Maastricht, THE NETHERLANDS2, Medtronic Bakken Research Center, 
Maastricht, THE NETHERLANDS3, Medtronic Clinical Research Institute, Rome, ITALY4, 
University Hospital Muenster, Muenster, GERMANY5, Diakonessen Hospital Utrecht, Utrecht, 
THE NETHERLANDS6, Asklepios Klinik Harburg, Hamburg, GERMANY7, Elisabethinen 
Hospital Linz, Linz, AUSTRIA8, DRK-Hospital Moelln-Ratzeburg, Ratzeburg, GERMANY9, 
Reinbek Hospital, St.-Adolf-Stift, Reinbek, GERMANY10, Bethesda Hospital, Hoogeveen, 
THE NETHERLANDS11, Gelre Hospitals, Apeldoorn, THE NETHERLANDS12, University 
Hospital, Zurich, SWITZERLAND13

Background:  
Patients with a prior stroke are at high risk of stroke recurrence. This study evaluates the risk 
profile, incidence of atrial fibrillation (AF), and medication changes in patients with unex-
plained (cryptogenic) stroke or transient ischemic attack (TIA) who underwent continuous 
monitoring with an implantable loop recorder (ILR).  
Methods:  
The observational INSIGHT XT study prospectively enrolled patients who received an ILR 
with dedicated diagnostics for atrial fibrillation, irrespective of the clinical indication. Informed 
consent to participate in the study and/or for using personal data was obtained. Of 1003 patients 
enrolled in the study between Aug 2008 and Jan 2012, 121 received the ILR to evaluate crypto-
genic stroke or TIA. The definition of cryptogenic stroke/TIA was at the investigators’ appraisal 
and no unified approach to patient work-up was required.  
Results:  
The median follow-up duration was 12.5 months (IQR 11.7, 13.4). The mean age of patients 
was 62+/-13 years and 47% were female. A stroke was the index event in 71%, whereas 29% 
had a TIA. At baseline 62% of patients had hypertension, 12% had diabetes, none had a history 
of heart failure, and 12% had a history of palpitations. The mean CHADS2 score was 2.9+/-0.8 
and the mean CHA2DS2VASc score 4.0+/-1.3. At enrollment, 93% of patients were taking an-
tiplatelet medication and 5% were on oral anti-coagulation (OAC). AF was observed in 24 pa-
tients (20%) and the mean time to diagnosis of AF was 5.7±5.1 months. Twelve of the AF-pa-
tients were started on OAC. During the study, six patients experienced a stroke or TIA (median 
time to event 3.6±4.6 months), of which 1 patient died.  
Conclusion:  
We found a high proportion of patients with AF in this multicenter cohort of patients with 
cryptogenic stroke representing actual clinical practice. These patients have high CHADS2/
CHA2DS2VASc scores and physicians initiated OAC medication based on the available diag-
nostic data from continuous monitoring. 
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The effect of socio-demographic factors on stroke risk factor knowledge in patients with 
stroke: the population-based Neukölln Stroke Study, Berlin 
I. Wellwood1, V. Rosenberg2, A. Schneider3,  S. Hoffmann4, A. Rakow5,  J. Thuemmler6, U. 
Grittner7,  C. Nolte8, D. Nabavi9, A. Joedicke10, P.U. Heuschmann11 
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NY2, Centre for Stroke Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY3, 
Centre for Stroke Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY4, Centre 
for Stroke Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY5, Centre for 
Stroke Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY6, Centre for Stroke 
Research Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY7, Centre for Stroke Re-
search Berlin, Charité-Universitaetsmedizin, Berlin, GERMANY8, Vivantes Klinikum, Neu-
koelln,, Berlin, GERMANY9,Vivantes Klinikum, Neukoelln,, Berlin, GERMANY10, Institute 
of Clinical Epidemiology and Biometry (ICE-B), Julius Maximilian University of Wuerzburg, 
Wuerzburg, GERMANY11

Background 
Previous studies have demonstrated patients’ knowledge of stroke risk factors is limited. To bet-
ter inform approaches for stroke prevention, we investigated factors associated with knowledge 
of stroke risk factors in a multi-ethnic population of stroke patients in Berlin, Germany.  
Methods 
The Neukölln Stroke Study (NESS), was a population-based stroke register run from Febru-
ary 2010 - December 2011 to identify incident stroke in Neukölln, a postcode-defined district 
of Berlin (source population 153,000; 26% with migration background). Stroke was defined 
according to WHO criteria and cases identified through multiple sources of notification using 
standardized methods. A subgroup of registered patients were interviewed using a semi-struc-
tured questionnaire regarding stroke risk factor knowledge. Multivariate logistic regression 
analyses was performed to identify factors associated with risk factor knowledge. 
Results 
216 patients from the NESS cohort were included. Overall, knowledge of stroke risk factors 
was low with 45.8% able to identify =<1 risk factor in open questions where smoking (44.9%), 
obesity (27.3%), excess alcohol consumption (26.9%) and hypertension (26.4%) were correctly 
identified. None identified previous stroke as a risk. In univariate analysis, limited risk factor 
knowledge was seen more often in patients with age >=74 years (p<0.001), migration back-
ground (p=0.024), dependent pre stroke (p=0.007), <13 years of education (p=0.001), gradua-
tion with lower level degree (p=0.031) and who were unemployed (p=0.041). Multiple logistic 
regression analysis showed older age and migration background as independent factors being 
associated with lower risk factor knowledge.  
Conclusion 
Knowledge of risk factors amongst stroke patients is low especially amongst groups at high-
er risk of stroke. Further research is required to evaluate interventions to increase risk factor 
knowledge and change behaviours in these high risk stroke populations.
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Survival and recurrence events in relation to statin use in primary and secondary preven-
tion of ischemic stroke: analysis from the prospective South London Stroke Register 
A. Douiri1, A. Rosello2, A.G. Rudd3,  C.D.A. Wolfe4

 
Division of Health and Social Care & NIHR Biomedical Research Centre, King’s College 
London,, London, UNITED KINGDOM1,Division of Health and Social Care & NIHR Bio-
medical Research Centre, King’s College London,, London, UNITED KINGDOM2, Division 
of Health and Social Care & NIHR Biomedical Research Centre, King’s College London,, Lon-
don, UNITED KINGDOM3, Division of Health and Social Care & NIHR Biomedical Research 
Centre, King’s College London,, London, UNITED KINGDOM4 

Background: 
Short and long term follow-up studies assessing the effect of reducing cholesterol levels with 
statins in stroke patients are limited. We investigate the relationship between appropriate statin 
use in primary and secondary stroke prevention and mortality, and recurrence events in patients 
with first-ever ischemic stroke. 
Methods:  
We analysed data collected between 2000-2012 (n=2318 ischemic stroke) from the commu-
nity-based South London Stroke Register covering an inner-city multi-ethnic population of 
357,308 inhabitants. Patients with first-ever strokes were assessed prior to stroke, at stroke 
onset, at three months and yearly thereafter. Cox proportional-hazards models and modified 
Poisson regression models were constructed to assess the association between statin use before 
and after stroke and short- and long-term recurrence and survival. All models were adjusted for 
socio-demographic characteristics, case mix, vascular risk factors, their treatments, stroke se-
verity and stroke subtype. 
Results: 
Mean age was 71 (standard deviation: 14.3) years, 1142 (49%) were female and 420 (18%) 
died within the first 3 months. At 90 days, pre-stroke statin use was significantly related with 
a decreased risk of stroke recurrence (adjusted relative risk: 0.3, 95% confidence interval CI 
[0.08-0.59]). However, it was not significantly associated with reduced overall mortality. After 
3 months, Patients who had been prescribed statins had a significantly lower likelihood of death 
(adjusted hazard ratio: 0.7, 95% CI [0.49-0.89]) up to 12 years after stroke, but recurrence was 
not altered when compared to patients who were not prescribed statins. 
Conclusions: 
The use of statins was associated with a beneficial effect of long-term survival if used after 
stroke and additionally contributed to reducing the risk of recurrent stroke when used in prima-
ry prevention. 
 
 

B2018 Stroke prevention  

Towards an internet-intervention for prevention of stroke, cardiovascular disease and de-
mentia: sharing data to improve trial design - the HATICE project 
E. Richard1, S. Andrieu2, H. Soininen3,  C. Brayne4, N. Coley5,  J. Guillemont6, F. Mangi-
alasche7,  T. Ngandu8, C. Beishuizen9, Y. Meiller10, A. van de Groep11, E.P. Moll van Charante12, 
W.A. van Gool13, M. Kivipelto14 
 
Academic Medical Centre, University of Amsterdam, Amsterdam, THE NETHER-
LANDS1,University of Toulouse III, INSERM U1027, Toulouse, FRANCE2, University of 
Eastern Finland, Kuopio, FINLAND3, Institute of Public Health, University of Cambridge, 
Cambridge, UNITED KINGDOM4, University of Toulouse III, INSERM U1027, Toulouse, 
FRANCE5, University of Toulouse III, Toulouse, FRANCE6, Aging Research Center, Karo-
linska Institute, Stockholm, SWEDEN7, National Institute for Health and Welfare, Helsinki, 
Kuopio, FINLAND8, Academic Medical Centre, University of Amsterdam, Amsterdam, THE 
NETHERLANDS9, 
Novapten, Paris, FRANCE10, Vital Health Software, Ede, THE NETHERLANDS11, Academic 
Medical Centre, University of Amsterdam, Amsterdam, THE NETHERLANDS12, Academic 
Medical Centre, University of Amsterdam, Amsterdam, THE NETHERLANDS13, Aging Re-
search Center, Karolinska Institute, Stockholm, SWEDEN14 

Background 
By sharing data from clinical studies statistical power can be increased without the need for 
new recruitment. In the Healthy Aging Through Internet Counselling in the Elderly (HATICE) 
project, data from 3 ongoing prevention RCTs on multi-domain interventions targeting vascular 
risk factors (n=6495, see table) are shared to improve the methodology of future RCTs to pre-
vent stroke, cardiovascular disease and dementia. 
Methods 
We developed a secure shared data-platform for uploading, merging, pooling and downloading 
datasets. In the first analysis of the 3 ongoing RCTs we compared recruitment, participant char-
acteristics and lifestyle characteristics between the 3 RCTs to assess potential selection bias. We 
compared data from the 3 RCTs with national data in the 3 respective countries (Netherlands, 
France, Finland). Furthermore we compared assessment instruments and developed a recoding 
system for variables assessing the same dimension using a different instrument across different 
RCTs. 
Results 
Recruitment via media campaigns (French trial) led to more participants with high level of ed-
ucation than the general population (44 vs 17%); recruitment via population-based strategies 
led to similar (24 vs 26%, Finland) or lower (14 vs 23%, the Netherlands) level of education. In 
addition to directly poolable data (mainly numeric) such as demographics, blood pressure and 
laboratory values, recoding of assessment instruments in the domains of physical activity, nu-
trition, cognition and medical history resulted in new simplified variables allowing for pooled 
data analysis.  
Conclusion 
Recruitment strategy importantly influences study population characteristics and as such the ex-
ternal validity of the results. The large variety of assessment instruments used in different trials 
complicates pooling of data. Recoding of variables in a structured way can facilitate pooling of 
data from instruments assessing the same dimension using a different instrument. 
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RCT PreDIVA [83] FINGER [81] MAPT [82]
Sample size 3533 community 

dwellers
1282 community 
dwellers

1680 community 
dwellers

Main inclu-
sion criteria

all elderly within GP 
practices, non de-
mented (MMSE >23)

CAIDE Dementia 
Risk Score >6 and 
slight cognitive im-
pairment

frail elderly (mem-
ory complaint, slow 
walking  speed, lim-
itation in IADL)

Age 70-78 yrs 60 -77 yrs ≥ 70 yrs
Study design multi-site, open, clus-

ter-randomized paral-
lel group

multi-center, random-
ized, single-blind, 
parallel-group trial

multi-center, random-
ized, double-blind 
controlled trial 

Intervention multi-domain: nurse-
led vascular care in-
cluding medical treat-
ment of risk factors, 
nutritional advice, 
exercise advice

multi-domain: nu-
tritional guidance, 
physical activity, 
cognitive training, 
intensive monitoring 
and management of 
vascular risk factors 

multi-domain: vas-
cular care, nutritional 
advice, exercise ad-
vice, cognitive train-
ing,

and/or DHA 800 mg/
day

Duration 6 yrs 2 yrs + 5 years ex-
tended follow-up

3 yrs + 2 years ex-
tended follow-up

Primary out-
come

dementia, disability change in cognitive 
function 

Primary: change in 
cognitive function 

Main second-
ary outcomes 

cognitive decline 
(MMSE, VAT), de-
pression, cardiovas-
cular events

dementia, cardio-
vascular events, de-
pression, disability, 
quality of life, health 
resources utilisation

cognition, functional 
status, depression, 
health resources util-
isation

Status ongoing , will be 
completed in 2015

ongoing, intervention 
will be completed in 
2014

ongoing , will be 
completed in 2014 

Details on three multi-domain intervention RCTs

B2019 Stroke prevention  

Stenosis progression and serum biomarkers to predict vascular events in asymptomatic 
carotid stenosis. 
P. Sahuquillo1, J.I. Tembl2, V. Parkhutik3,  F. Aparici4, V. Moreno5,  R. López6, A. Wicht7,  A. 
Lago8 
 
Hospital Universitario y Politécnico La Fe, Valencia, SPAIN1,Hospital Universitario y 
Politécnico La Fe, Valencia, SPAIN2, Hospital Universitario y Politécnico La Fe, Valencia, 
SPAIN3, Hospital Universitario y Politécnico La Fe, Valencia, SPAIN4, Hospital Universitario 
y Politécnico La Fe, Valencia, SPAIN5, Hospital Universitario y Politécnico La Fe, Valencia, 
SPAIN6, Hospital Universitario y Politécnico La Fe, Valencia, SPAIN7, Hospital Universitario y 
Politécnico La Fe, Valencia, SPAIN8

Background: To stratify patients to carotid revascularization in asymptomatic carotid stenosis 
(ACS) is mandatory. We aim to determine whether ACS progression and serum biomarkers 
could help to predict vascular events.  
Methods: Fifty-one patients with 50-69% ACS were included. Biological markers (angiogenic, 
inflammatory and endothelial damage biomarkers) were assessed, as well as from 34 controls. 
Follow-up carotid ultrasound was performed within 12 months from inclusion to detect the fre-
quency and degree of stenosis progression.  
Results: PCR, Fibrinogen, IL-6, endotelial cells, circulating microparticles, von Willebrand 
factor, MMP-9, vascular endothelial growth factor (VEGF) and tissue factor were significantly 
elevated in ACS compared to controls. Carotid stenosis progression (CSP) was demonstrated 
in 9 patients (17.6%) in which was associated with vascular events (55.6% in CSP vs 11.8% in 
non-CSP, p=0.011).  
VEGF was associated with CSP unlike the rest of biomarkers tested (318.53 pg/mL in CSP vs 
183.32 pg/mL in no CSP, p=0.022).  
Conclusion: One-year moderate ACS progression is related to higher risk of vascular events. 
Our finding enforces the role of VEGF as stratifying biomarker in ACS. Our study serves as a 
preliminary step to determine which serum biomarkers will be able to predict CSP and vascular 
events in our patients. 
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Preventing Stroke In Patients With Atrial Fibrillation In Barnsley 
P. Jha1, M. Ghani2, P. Crabtree3

 
Mount Vernon hospital, SWYPFT, Barnsley, UNITED KINGDOM1,NHS Barnsley CCG, 
Barnsley, UNITED KINGDOM2, NHS Barnsley CCG, Barnsley, UNITED KINGDOM3

Background: In England, about 46% of AF patients are not receiving warfarin as anticoagu-
lation for stroke prevention. ESC guideline (2012) recommends that patients with CHADS2 
score ≥1 should receive anticoagulation. Aims of the study were to calculate the prevalence of 
AF in Barnsley, to assess the use of warfarin and to predict the number of preventable strokes. 
Methods: The GRASP-AF tool was run on the primary care computer system on 31st Jan 2011, 
and 20th Dec 2012 to collect relevant information. A CHADS2 score >1 was classed as a ‘high 
risk’, score = 1 ‘at risk’, and a score = 0 as ‘low risk’ for developing stroke. Results: Data col-
lected in Dec 2012 were compared with data of Jan 2011. 4478 (1.79%) patients with AF were 
identified. 851 (19%) patients were recorded as diagnosed with stroke/TIA events (+162 since 
Jan 2011). 2653 (59.2% vs 55.9%) of the AF population had CHADS2 score >1 and 3778 
(84.3% vs 83.4%) score ≥1. Warfarin uptake increased with an increasing CHADS2 score. 
1603 (60.4% vs 58.5%) patients with a CHADS2 score >1 received warfarin, and 1050 (39.6% 
vs 41.5%) didn’t. 2140 (63.4% vs 55.8%) patients with a CHADS2 score ≥1, received warfarin 
and 1638 (48.5% vs 44.2%) didn’t. Amongst patients with a CHADS2 score >1 who were not 
prescribed warfarin, 892 (84.95% vs 84.3%) were prescribed an antiplatelet agent. 485 (43% 
vs 50.3%) patients with a CHADS2 =1 received warfarin. 158 (8.4% vs 5%) patients with a 
CHADS2 score ≥1 didn’t receive either an anticoagulant or an antiplatelet agent. 249 (35.9% 
vs 38.1%) patients with a low risk of stroke (CHADS2 score = 0) also received warfarin. It is 
expected that 60 strokes and 40 deaths can be prevented in untreated ‘high risk’ patients. Con-
clusion: 2/3rds of patients with AF and with a greater risk of stroke receive anticoagulation 
which is better than the national average. The anticoagulation of high risk patients significantly 
increased but decreased for patients ‘at risk’ indicating a change in prescribing behaviour. 1/3rd 
of patients with a ‘low risk’ of developing stroke also received anticoagulation. 
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Plaques in carotid arteries and leukoaraiosis as indexes for prevalence of Cerebral infarct 
M. Ishikawa1, E. Matsumoto2, G. Kusaka3, M. Nagai4, H. Sugawara5,  Y. Tanaka6, E. Watanabe7

 
Department of Neurosrugery, Saitama Medical Center, Jichi Medical University, Saita-
ma, JAPAN1,International University Health and Welfare Graduate School, Tochigi, JAPAN2, 
Department of Neurosrugery, Saitama Medical Center, Jichi Medical University, Saitama, JA-
PAN3, Sano Kosei Hospital, Tachigi, JAPAN4, Saitama Medical Center, Jichi Medical Univer-
sity, Saitama, JAPAN5, Department of Neurosrugery, Saitama Medical Center, Jichi Medical 
University, Saitama, JAPAN6, Jichi Medical University, Tochigi, JAPAN7

Background Carotid artery plaque measured by ultrasonography and leukoaraiosis measured 
by MRI are associated with a risk for cerebral ischemic events. We compared both plaques and 
leukoaraiosis in patients with cerebral infarction (CI) (< 50% carotid stenosis) to those in pa-
tients with diabetes mellitus, hypertension or hyperlipidemia, in order to predict and prevent CI.  
Methods Patients with CI, diabetes mellitus, hypertension or hyperlipidemia and brain dock 
(normal) subjects comprised 2884 subjects with < 50% carotid stenosis.  We evaluated carotid 
atherosclerosis using plaque score, plaque number and maximal intima-media thickness (IMT) 
of the plaques measured by ultrasonography, grades of Periventricular Hyperintensity (PVH) 
and Deep and Subcortical White Matter Hyperintensity (DSWMH) measured by MRI and risk 
factors of atherosclerosis. Results Logistic regression analysis revealed that both plaque and 
leukoaraiosis were correlated with prevalence of CI, and that DSWMH, smoking, systolic BP, 
LDL and HbA1c were positively correlated with increased occurrence of plaques in normal 
subjects. Mean values of the plaque score, plaque number, max IMT, PVH and DSWMH in the 
patients of CI were 8.2 mm, 5.0, 2.6 mm, 1.9 and 2.1 respectively. Both grades of plaque and 
leukoaraiosis were higher in CI patients compared to non-CI patients.  Conclusion We exam-
ined mean values of plaque and leukoaraiosis for prevention of CI, as indexes for prevalence 
of CI. To decrease number of patients with CI, the risk factors should be kept in lower level in 
each person, before the each values of both plaque and leukoaraiosis reach to the mean values 
at the same time. 
 
 

B2022 Stroke prevention  

Is Sodium Valproate, an HDAC inhibitor, associated with reduced stroke risk? A nested 
case-control study 
A. Dregan1, J. Charlton2, C.D.A. Wolfe3,  M.C. Gulliford4, H.S. Markus5 
 
King’s College London, London, UNITED KINGDOM1,King’s College London, London, 
UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3, King’s Col-
lege London, London, UNITED KINGDOM4, University of Cambridge, Cambridge, UNITED 
KINGDOM5

Background: This study aimed to evaluate whether treatment with sodium valproate (SV) was 
associated with reduced risk of stroke or myocardial infarction. 
Methods: Electronic health records data were extracted from Clinical Practice Resarch Data-
base (CPRD) for participants ever diagnosed with epilepsy and prescribed antiepileptic drugs 
(AEDs). A nested case control study was implemented with cases diagnosed with incident 
non-haemorrhagic stroke and controls matched for sex, year of birth, and study start date (ratio 
of 1:6). A second nested study was implemented with myocardial infarction (MI) as outcome. 
The main exposure variable was SV therapy assessed as: ever prescribed, current treatment, 
number of SV prescriptions, and cumulative time on SV drug therapy. Odds ratios were esti-
mated using conditional logistic regression adjusting for covariates.      
Results: Data were analysed for 2,002 stroke cases and 13,098 controls. MI analyses included 
1,153 cases and 7,109 controls. Current treatment with SV (28%) was associated with increased 
stroke risk (odds ratio 1.22, 1.09,1.38, P<0.001). No association was observed between ever 
being prescribed SV (34%) with ischemic stroke (1.01, 95%CI:0.91 to 1.12, p=0.875).  Patients 
in the highest quartile of SV treatment duration had lower odds of ischemic stroke (OR=0.57, 
95%CI:0.44 to 0.72, p<0.001) and MI (OR=0.29, 95%CI:0.20 to 0.44, p<0.001) but this pattern 
of association was also observed for other AEDs.  
Conclusion:  SV exposure was inconsistently associated with the risk of ischemic stroke and 
MI. Longer exposure to SV was associated with lower odds of stroke but this might be ex-
plained by survivor bias.  
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Effect of an intensive physician assistant led secondary prevention program on blood 
pressure and medication compliance in stroke patients 
F.T.M. Bosch1, M.P.A. Brekelmans2, I.M. Baharoglu3, J.D. Vermeij4, E. Richard5,  Y.B.W.E.M. 
Roos6, P.J. Nederkoorn7

 
Academic Medical Center, Amsterdam, THE NETHERLANDS1,Academic Medical Center, 
Amsterdam, THE NETHERLANDS2, Academic Medical Center, Amsterdam, THE NETHER-
LANDS3, Academic Medical Center, Amsterdam, THE NETHERLANDS4, Academic Medical 
Center, Amsterdam, THE NETHERLANDS5, Academic Medical Center, Amsterdam, THE 
NETHERLANDS6, Academic Medical Center, Amsterdam, THE NETHERLANDS7

Background: Recurrent stroke is common after a first stroke or TIA. In the Netherlands, pa-
tients are usually referred back to the general practitioner (GP) for long-term management of 
blood pressure, maintaining optimal medical treatment and propose lifestyle changes. We in-
vestigated whether a physician assistant-led  ‘Secondary Prevention Clinic (SPC)’ for optimi-
sation of secondary prevention after stroke could lead to improved blood pressure control and 
compliance to medical treatment. 
Methods: We performed a ‘before-versus-after comparison’ study. The control group (June 
2010 to January 2011) received regular care by the GP and the intervention group (February 
2011 to April 2012), had multiple appointments at the SPC for a secondary prevention program 
according to a strict protocol. Primary outcome was success rate in blood pressure management 
(<140 mmHg systolic and <90 mmHg diastolic) and optimal medical treatment use after one 
year, defined as: a statin and antiplatelet medication (a combination of aspirin and dipyridamole 
or clopidogrel alone) or a statin and anticoagulant medication. We corrected for differences in 
baseline characteristics 
Results: We included 100 patients in the intervention group and 71 patients in the control 
group. At baseline 51% of the intervention group and 48% of the control group had a systolic 
blood pressure >140 mmHg. At the end of follow up 68% of the patients in the control group 
and 40% in the intervention group had a systolic pressure >140 mmHg (OR: 0.32; 95% CI: 
0.17-0.60, P=0.0005). After one year 88% in the intervention group and 68% in the control 
group still used optimal medical treatment (OR: 3.36, 95% CI: 1.53-7.38, p=0.0025). 
Conclusion: We found that a physician assistant-led secondary prevention program after first 
stroke or TIA leads to  improved blood pressure control and optimisation of medical treatment, 
suggesting a clear window of opportunity for optimisation of secondary prevention. 
 
 

B2024 Stroke prevention  

Good control of lumbar bone mineral density might be associated with the regression of 
cerebrovascular disease in postmenopausal osteoporosis patients. 
M. Igase1, K Kohara2, Y Tabara3,  M Ohara4, R Takita5,  M Ochi6, Y Okada7,  T Miki8 
 
Anti-aging Center, Ehime University Hospital, Toon, JAPAN1,Anti-aging Center, Ehime 
University Hospital, Toon, JAPAN2, Center for Genomic Medicine, Kyoto University Graduate 
School of Medicine, Kyoto, JAPAN3, Anti-aging Center, Ehime University Hospital, Toon, JA-
PAN4, Anti-aging Center, Ehime University Hospital, Toon, JAPAN5, Anti-aging Center, Ehime 
University Hospital, Toon, JAPAN6, Anti-aging Center, Ehime University Hospital, Toon, JA-
PAN7, Anti-aging Center, Ehime University Hospital, Toon, JAPAN8

Objective  
Osteoporosis and atherosclerosis are the two most common diseases in postmenopausal wom-
en. In most cases, they are simultaneously present in the same individual, and commonly lead 
to bone fracture or cerebrovascular disease (CVD). Bisphosphonates (BPs) are frequently used 
in the treatment of osteoporosis, and have the ability to increase bone mineral density in the 
lumbar spine (L-BMD). BP may also protect against CVD. A single monthly dose of 50 mg mi-
nodronate (monthly minodronate) is now common practice, and is highly anticipated to reduce 
the incidence of both bone fracture and CVD. A useful approach for the independent prediction 
of CVD is the brachial-ankle pulse wave velocity (baPWV). Here, we directly compared the 
effects of monthly minodronate with those of a standard single weekly dose of 35 mg alendro-
nate (weekly alendronate) on L-BMD and baPWV in postmenopausal women with osteoporosis 
over a 12-month period. 
Methods 
A total of 38 postmenopausal osteoporotic women were randomized into two treatment groups 
(Group 1, weekly alendronate [n=19]; Group 2, monthly minodronate [n=19]). L-BMD and 
baPWV were assessed at baseline and 12-month follow-up.  
Results 
At the end of the 12-month period, increases in L-BMD were similar between Group 1 (7.6%) 
and 2 (8.5%), but baPWV was significantly reduced in Group 2 compared to Group 1. The per-
centage change in baPWV (delta baPWV) over the study period showed a significant negative 
correlation with that of L-BMD (delta L-BMD). 
Conclusions 
Delta L-BMD in the monthly minodronate and weekly alendronate groups was generally com-
parable. Good control of delta L-BMD in the postmenopausal phase might be associated with 
the regression of CVD. Monthly minodronate is a promising new BP, and a potential first-line 
drug for the treatment of osteoporosis in postmenopausal women.
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Risk factor management at six months post ischaemic stroke – The ASPIRE-S Study 
L. Brewer1, L . Mellon2, P. Hall3,  A. Hickey4, F. Horgan5,  E. Dolan6, E. Shelley7,  H. McGee8, 
P. Kelly9, T. Fahey10, R. Conroy11, P. McCormack12, D. Williams13 
 
Royal College of Surgeons in Ireland (RCSI), Dublin, IRELAND1,RCSI, Dublin, IRE-
LAND2, RCSI, Dublin, IRELAND3, RCSI, Dublin, IRELAND4, RCSI, Dublin, IRELAND5, 
Connolly Hospital, Dublin, IRELAND6, RCSI, Dublin, IRELAND7, RCSI, Dublin, IRE-
LAND8, Mater Misericordiae, Dublin, IRELAND9, 
RCSI, Dublin, IRELAND10, RCSI, Dublin, IRELAND11, Connolly Hospital, Dublin, IRE-
LAND12, RCSI, Dublin, IRELAND13

Background: Survivors of ischaemic stroke (IS) are at high-risk of future vascular events. Stud-
ies have shown that adequate secondary prevention improves long-term patient outcomes after 
IS. Internationally, comprehensive information on the adequacy of secondary prevention after 
IS is lacking. ASPIRE-S (Action on Secondary Prevention Interventions and Rehabilitation 
in Stroke) assessed the secondary prevention and rehabilitation profile of patients six months 
following IS. Methods : Consenting patients admitted with IS to three North Dublin hospitals 
were recruited over one year, from October 2011. At six months post IS a comprehensive as-
sessment was completed, modelled on the EUROASPIRE protocol for evaluation of secondary 
prevention in post-discharge cardiac patients. The adequacy of secondary stroke prevention was 
assessed at this follow-up visit. Results: 302 patients (58% male) consented to participate, of 
whom 256 (85%) were followed-up at six months. Mean age was 69 years (range 22-95). At 
follow-up 68% of patients had a BMI >25kg/m2 and 16.4% were smoking. Adequate control 
of blood pressure (table 1) and lipids was not achieved in many patients. Over three-quarters 
had abnormal nocturnal dipping of blood pressure. 23% of diabetic patients had HbA1c ≥7%. 
97% of patients were on anti-platelet and/or anticoagulant therapy. Of those with atrial fibrilla-
tion, 82% were anti-coagulated with a mean INR of 2.4. 95% of patients were on lipid-lowering 
therapy and three-quarters were on anti-hypertensive therapy. Conclusion: This multi-centre 
survey of IS patients shows high prevalence of modifiable risk factors at six months post-
stroke, despite the widespread prescription of secondary preventive medications. There is con-
siderable scope to improve the standard of preventive measures after IS (in particular blood 
pressure) through the incorporation of evidence based stroke guidelines into quality assurance 
cycles. 
 

Table 1. Proportion of patients with BP at target in the overall cohort and  in those with 
diagnosed hypertension (total n = 249) 

Proportion of patients at target
BP Target all patients with diagnosed 

hypertension
no hypertension 
diagnosed

P-value

≤ 130/80# 40 (16.1%) 15 (10.5%) 25 (23.6%) p=0.005
≤ 140/90* 91 (36.6%) 43 (30.1%) 48 (45.3%) p<0.05
≤135/85$ 69 (27.7%) 31 (21.7%) 38 (35.6%) p<0.05

BP=blood pressure; # target from European guidelines on cardiovascular disease protection 
(high-risk patients) & UK RCP National Clinical Guideline on Stroke & ESH Guideline 2007 
(after stroke); * target used in EUROASPIRE studies;$ target in IHF guideline on stroke; p-val-
ues apply to comparisons between those with and without diagnosis of hypertension.

B2026 Stroke prevention  

Risk knowledge and decisional role preferences about stroke risk among patients with 
cerebrovascular disease 
A.C. Kruetzelmann1, C. Riechel2, S. Köpke3,  J. Kasper4, C. Gerloff5,  M. Rosenkranz6, G. 
Thomalla7,  C. Heesen8 
 
Department of Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, 
GERMANY1,Department of Neurology, University Medical Center Hamburg-Eppendorf, 
Hamburg, GERMANY2, Institute of Social Medicine & Epidemiology, University of Lübeck, 
Lübeck, GERMANY3, Department of Family Medicine, University Medical Center Ham-
burg-Eppendorf, Hamburg, GERMANY4, Department of Neurology, University Medical Center 
Hamburg-Eppendorf, Hamburg, GERMANY5, Department of Neurology, Albertinen-Kran-
kenhaus, Hamburg, GERMANY6, Department of Neurology, University Medical Center Ham-
burg-Eppendorf, Hamburg, GERMANY7, Department of Neurology, Institute of Neuroimun-
ology and Clinical MS research, University Medical Center Hamburg-Eppendorf, Hamburg, 
GERMANY8

Background:   
Risk knowledge and active role preferences are important factors for patient involvement in de-
cision making and treatment. This has been extensively studied in chronic diseases like multi-
ple sclerosis, but little is known about these factors in stroke. We aimed at clarifying stroke risk 
knowledge and decisional role preferences in stroke patients. 
Methods:  
We performed a survey based on risk knowledge and autonomy preference questionnaires in 
patients from a stroke outpatient clinic (n=262) and pedestrians addressed on the street as con-
trols (n=274).  
Results:  
In both groups overall stroke knowledge was weak to moderate with no differences between 
patients and controls. Knowledge about risk factors was similarly moderate. For example, rec-
ommended blood pressure limits were correctly known in only 41% of patients and 36% of 
controls. Only 10-15% of participants were able to correctly estimate the stroke risk reduction 
potential of aspirin, with no differences between the two groups. Medical data interpretation 
capability was modest in both groups. While objective stroke knowledge was similarly poor in 
both groups (p=0.107), with regards to subjective stroke knowledge patients felt to be better 
informed than controls (p<0.001). With regards to decisional role preferences, the majority of 
patients and controls claimed a shared-decision making approach in medical decisions as pre-
ferred (~60%) with a trend towards more physician-led decisions in patients compared to con-
trols (21% vs 10%, p=0.003). 
Conclusion:  
We found a poor level of risk knowledge in stroke patients which contrasts to a strong pref-
erence of being involved in decision making. Interventions appear warranted to improve risk 
knowledge and to enable patient involvement.
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INCIDENCE OF HYPERTENSION IN A NEUROLOGY-STROKE DEPARTMENT 
AMONG VASCULAR AND NON-VASCULAR PATIENTS. THE POSSIBILITY OF PRI-
MARY AND SECONDARY PREVENTION 
A. Folyovich1, T. Nagy2, K.A. Béres-Molnár3,  V. Varga4, R. László5,  D. Zboznovits6 
 
Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY1,De-
partment of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY2, Department 
of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY3, Department of Neurol-
ogy and Stroke, Szent János Hospital, Budapest, HUNGARY4, Department of Neurology and 
Stroke, Szent János Hospital, Budapest, HUNGARY5, Department of Neurology and Stroke, 
Szent János Hospital, Budapest, HUNGARY6

Background: Hypertension (HT) is the most common risk factor for stroke (STR). The detec-
tion is essential for prevention of all cardiovascular disease. In our previous study we proved, 
that high number of atrial fibrillation (AF), hyperlipidemia (HL) and diabetes (DM) is revealed 
during neurological hospitalization of patients, including those persons, whose history or reason 
for hospitalization do not include cerebrovascular disease.  
Patients and method: We reviewed the history of all patients treated at our department in 2010. 
HT was present in 62.9 % of 2311 patients. These 1455 patients were divided into five groups 
(G1-5): 1) patients admitted for first acute stroke (29.6%), 2) patients with previous stroke ad-
mitted for a recurrent STR event (12%), 3) patients with a history of STR, but admitted for 
a different reason (15.7%), 4) transient ischemic attack, when neuroimaging did not prove 
relevant lesion (9.3%), 5) patient history and reason for hospitalization did not include STR 
(33.3%). Patients were further classified into subgroups according to whether they had a previ-
ously known/treated HT or not. 
Results: In 9.1% of patients, HT was revealed during neurological care. G1 included 17.9%, G2 
1.7% of patients. The STR-negative G5 included 8.5% of patients. In case of previously known 
HT, there were 37.5% of patients on target level. The rate of successful therapy was 55.8% in 
G2, 46.5% in G4 and 56.3% in G5.  
Conclusion: The proportion of patients newly diagnosed with HT is lower, then in case of AF, 
HL and DM. In patients with previous STR, the HT care seems to be more successful. Other-
wise these data suggest that neurology departments have an important role in the diagnosis of 
HT, thereby in efficient vascular prevention, even among patients without any known cardio-
vascular risk.

B2028 Stroke prevention  

Good long-term prognosis for patients with transient ischemic attack and symptomatic 
intracranial stenosis . 
The Aarhus TIA Study 
G. Ghader1, P. von Weitzel- Mundersbach2

 
Aarhs Uuniversity Hospital, Aarhus, DENMARK1,Aarhus University Hospital, Aarhus, 
DENMARK2

Background: 
Patients with symptomatic intracranial arterial stenosis (sICAS) has a high risk of recurrent 
stroke. Recent studies have shown that early intervention after TIA reduces short-term risk for 
stroke even in patients with sICAS. We examined the long-term prognosis of TIA patients with 
sICAS. 
Methods: 
All patients with sICAS (N=24) from The Aarhus TIA Study were matched 1:2 by age and sex 
with patients without any stenoses from the same study, and followed for 5 years. Primary end-
points were combined stroke, myocardial infarction and vascular death, and achievement of 
secondary prevention target. Secondary endpoint was recurrent stroke.  
Results: 
We included 23 patients with sICAS and 43 controls. One patient in the sICAS group and five 
control patients could not be reached or did not consent. 
Combined stroke, MI and vascular death occurred in 4/23 (17%) with sICAS vs. 11/43 (25%) 
in the control group (ns). Secondary prevention target was achieved in 73% of ICAS versus 
55% in the control group (p = .08). One patient with sICAS (4.3%) and six patients in the con-
trol group (13.9%) had a new stroke (ns). One patient with sICAS died of subarachnoid haem-
orrhage, while two patients in the control group died of cancer. 
Conclusion: 
Long-term prognosis for patients with TIA and sICAS after rapid intervention may be better 
than reported earlier and does not differ from those who had TIA without sICAS and without 
carotid artery stenosis. This effect can be explained by early aggressive treatment and good 
long term secondary prevention. 
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Experience from the German National Clinical Guideline “Secondary prevention of isch-
emic stroke” 
M.C. Olma1, M. Endres2, H.C. Diener3,  J. Roether4, M. Dichgans5,  M. Grond6, I. Wellwood7,  
P.U. Heuschmann8 
on behalf of the German National S3 Clinical Guideline Group “Secondary prevention of isch-
emic stroke”
 
Charité – Universitätsmedizin Berlin, Centre for Stroke Research Berlin (CSB), Berlin, 
GERMANY1,Charité – Universitätsmedizin Berlin, Centre for Stroke Research Berlin (CSB), 
Berlin, GERMANY2, Department of Neurology, University Hospital Essen, University Duis-
burg-Essen, Duisburg-Essen, GERMANY3, Department of Neurology, Asklepios Klinik Altona, 
Hamburg, GERMANY4, Institute for Stroke and Dementia Research, German Centre for Neu-
rodegenerative Diseases (DZNE),  Klinikum der Universität München, München, GERMA-
NY5, Department of Neurology, Kreisklinikum Siegen, Siegen, GERMANY6, Charité – Univer-
sitätsmedizin Berlin, Centre for Stroke Research Berlin (CSB), Berlin, GERMANY7, Institute 
of Clinical Epidemiology and Biometry (ICE-B), Julius Maximilian University of Würzburg, 
Würzburg, GERMANY8

Background: Clinical guidelines are an important method of implementing research evidence 
into clinical practice but guideline methodology varies considerably. We report the methods and 
experience from the German Clinical Guideline ‘Secondary prevention of ischemic stroke”. 
Methods: The guideline was developed according to the German Medical Association frame-
work for a consensus and evidence-based guideline (S3) including following stages: establish-
ing representative guideline committees; identification of key questions by consensus panel; 
evaluation of available evidence by systematic literature research including primary literature 
and “source guidelines” of high methodological quality; grading of clinical recommendations 
for key questions based on identified evidence by working groups; formal consensus develop-
ment of recommendations by consensus panel. 
Results: The guideline development was initiated by the German Stroke Society and the Ger-
man Society of Neurology started in September 2010 with representation of 19 scientific societ-
ies, professional associations and organizations. Overall, 37 persons were involved in different 
guideline committees. For part 1, 25 key questions were identified covering antithrombotic, 
anticoagulant, antihypertensive, and lipid lowering therapy. 6 source guidelines and about 5000 
primary literature sources were used for evaluating evidence. Clinical recommendations were 
developed during 2 personal consensus meetings and 7 Delphi rounds. The first guideline part 
and a methodological report will be published in 2014 (www.awmf.org). Currently, recommen-
dations are drafted for the second guideline part comprising 8 other areas of secondary stroke 
prevention. 
Conclusion: Methodological rigor is important in developing Clinical Guidelines to limit bias 
in interpreting available evidence base for recommendations. The thorough approach underly-
ing the German guideline underpins its validity and promotes editorial independence and trans-
parency.

B2031 Stroke prevention  

The Introduction of Novel Oral Anticoagulants (NOAC): our Experience of Implementing 
their Use on the Acute Stroke Unit and Stroke Prevention Clinic 
S.K. Gill1, D.M. Collas2

 
Watford General Hospital, Watford, UNITED KINGDOM1,Watford General Hospital, Wat-
ford, UNITED KINGDOM2

Background 
Use of NOACs in the UK is limited, despite their advantages and underuse of warfarin. Con-
cern over inability to reverse/measure their effect, and costs hinder funding agreement in many 
areas. Having secured agreement from our medicines management committee following nation-
al guidance (NICE, March 2012) we have used them first line for stroke prevention in af since 
Sep 2012.   
Methods 
Retrospective review of stroke database and pharmacy dataset for the 18 months July 2012 to 
Dec 2013. Individual risk assessment forms sent to every general practitioner (GP), discussion 
with each patient with information leaflets and one anticoagulant clinic appointment for ongo-
ing guidance if needed  
Results 
We offered NOACs to 183 patients, 101 female, mean age 78.  Three patients refused any anti-
coagulation, one preferred warfarin, leaving a cohort of 179; 99 on rivaroxaban, 80 dabigatran, 
constituting 88 patient-years of exposure.  Presentation was TIA 32, ischaemic stroke 149, all 
in af, DVT 2 (one after haemorrhagic stroke, one subarachnoid). Of the177 in af 64 were not 
on warfarin, inc. 12 new af and 11 recently stopped: 113 had a stroke despite warfarin (11 doc-
umented sub-therapeutic INR). ADVERSE EVENTS: Four gastrointestinal bleeds: 3 minor 
rectal and one severe (recurrent oesophageal ulcer successfully managed in ITU). Two intra-
cerebral haemorrhages on rivaroxaban; one woman 84 changed from warfarin due to INR 4.9 
(died), one male 71 with proximal DVT 4 weeks post-PICH (survived). Two treatment failures 
ie TIAs on a NOAC, inc. one dose omitted due to difficulty obtaining the drug. TOLERABILI-
TY: Three changed from dabigatran to rivaroxaban because of dyspepsia; no other side effects 
reported. Total hospital prescription costs £12,962.12 
Conclusion 
NOACs are a safe, effective, well tolerated alternative to warfarin in af. Prior approval by med-
icines management, good communications with family practitioners and discussion with pa-
tients ensured a smooth change in practice. 
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Innovative technology BioTRem-therapy: experience in primary stroke prevention of pa-
tients with cardio-  and cerebrovascular disease. 
D.B. Gulabli (Mahmudova)1, D.S. Medvedev2

 
Azerbaijan Medical University, BAKU, AZERBAIJAN1,National Institute of Health, St.Pe-
terburg, RUSSIAN FEDERATION2

It is known that cells of living organisms emit and absorb the waves  only within a certain 
range, which is called the millimeter range. This is a wavelength of 1 to 10 millimeters. Differ-
ent tissues have different cells of the resonance frequencies - but in general, they emit and ab-
sorb in  his wave of high-frequency range. 
Extremely high frequency therapy (EHF-therapy)-therapeutic effect  through electromagnetic 
radiation of the millimeter range (1-10mm) of extremely high frequency (30 - 300GHz) of low 
intensity (less than 10 mW/cm2). In 2009, there was issued  EN ISO13485:2003+AC:2009 
Registration certificate Medical device  “Triomed”. 
Using BioTRem-therapy in the treatment of hypertension (n=113) found that combined treat-
ment  with antihypertensive drugs in combination with short-wave therapy by a standard 
method (a course of 15 sessions in a day), with duration of 1 and 6 months is followed by an-
ti-oxidant effects. There was determined quality of life before and after BioTRem-therapy. In 
addition to physiotherapeutic exposure, standard medical therapy was carried out:  ACE inhibi-
tors, beta-blockers, and diuretics. To measure quality of life SF-36 questionnaire was used.  
It is revealed that the level of MDA (malondialhyde) is decreased in 1 and 6 months of treat-
ment of 42,4±1,0 mmol/L to 38,±1,3mmol/L, 36,1±0,2 mmol/L respectively, p<0.05. Simulta-
neously, the increase in the content  SH-groups is observed: it characterizes the antioxidant ca-
pacity of 319,3±10,9 mmol/L before treatment, after one month of therapy-332,5±11,0 mmol/L 
after 6 months-345 5±11,1 mmol/L, p<0.05.  Prior to treatment indicators of quality of life were 
reduced according to the following scales: general health (GH) 32.4±2.4 points, physical func-
tioning (PF)-24.1±2.1 points, mental health (MH)- 38.2±4 2 points.  
Introduction of  BioTRem-therapy enhances the effectiveness of therapy, which is to create a 
more enhanced anti-stress behavior and positive dynamics of quality of life.

 
 

Median time 2009 2011 2012 2013
To-
tal 

In 
hours

Out of 
hours

To-
tal

In 
hours

Out of 
hours

To-
tal

In 
hours

Out of 
hours

To-
tal

In 
hours

Out of 
hours

Onset to arrival time 60.5 50 77 73 56 88 75 81 70 81 76 86
Door to imaging 
time

25 22 37 30 16 36 22 21 30 20 11.5 30

Imaging to needle 
time

37.5 34 58 48.5 43 55 31.5 30 35 29.5 17.5 38

Door to needle time 76 59 82.5 98 65 116 55 50 68 50 41 75 
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Impacts of statin use on neurological severity at the onset of atherothrombotic stroke
 
A.U Ueda1, Y.M Miyazaki2, T.M Mori3,  T.I Iwata4, Y.T Tannno5,  S.K Kasakura6, Y.A Aoyagi7,  
K.Y Yoshioka8

 
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 Gen-
eral Hospital Stroke Center, Kamakura, JAPAN3, Department of Stroke Treatment, Shonan 
Kamakura General Hospital Stroke Center, Kamakura, JAPAN4, Department of Stroke Treat-
ment, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN5, Department of 
Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN6, De-
partment of Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, 
JAPAN7, Department of Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, 
Kamakura, JAPAN8

<Purpose> 
To evaluate whether statin use is associated with neurological severity at the onset of athero-
thrombotic stroke. 
<Methods> 
Included in our retrospective analysis were patients who were admitted to our institution with-
in 72 hours of atherothronbotic stroke onset from September 2011 to August 2013. They were 
divided into three groups as follows; patients who had taken statins for hypercholesterolemia 
before stroke (Group A), patients who had comorbid dyslipidemia but had never taken statins 
previously (Group B), and patients who didn’t need statins because of normolipidemia  (Group 
C). We compared LDL cholesterol, HDL cholesterol levels and NIHSS score on admission be-
tween three groups. 
<Results> 
During the study period, 260 patients matched to our criteria. Their mean age was 76±10 years 
and 36 % of them were female. In group A, B and C, there were 64, 112 and 84 patients, re-
spectively. In group A, 21 patients took rosuvastatin, 19 atorvastatin, 12 pravastatin, and 12 
others. In group A, B and C, mean LDL cholesterol level was 104, 139 and 115 mg/dl, respec-
tively (p<0.0001 one-way ANOVA), mean HDL was 56.8, 53.1 and 56.4 mg/dl, respectively 
(p=0.22 one-way ANOVA), median NIHSS score on admission was 3, 4 and 4, respectively 
(p<0.05 Kruskal-Wallis test). In multiple pairwise comparison, patients in group A had signifi-
cantly lower LDL cholesterol (p<0.0001, Turkey’s HSD test), and NIHSS score on admission 
(p<0.017 Wilcoxon test) compared with those in group B. Although there was not a significant 
difference in LDL cholesterol level between group A and C (p=0.14 Turkey’s HSD test), NI-
HSS score on admission was possibly lower in group A than in group C (p=0.051 Wilcoxon 
test). 
<Conclusion> 
At the onset of acute atherothrombotic stroke, statin-users had lower LDL level and milder neu-
rological symptoms. 
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Artery stiffness evaluation by echo tracking system in healthy adults with dolichoarteri-
opathy of internal carotid artery 
 
A. Mitrasinovic1, S. Radak2, J. Kolar3,  N. Aleksic4, S. Babic5,  D. Nenezic6, Dj. Radak7 
 
Institute for Cardiovascular Diseases Dedinje, Belgrade, Serbia, Belgrade, SERBIA1,In-
stitute for Cardiovascular Diseases Dedinje, Belgrade, Serbia, Belgrade, SERBIA2, Institute for 
Cardiovascular Diseases Dedinje, Belgrade, Serbia; Faculty of Stomatology Pancevo, Serbia, 
Belgrade, SERBIA3, Institute for Cardiovascular Diseases Dedinje, Belgrade, Serbia; Faculty 
of Stomatology Pancevo, Serbia, Belgrade, SERBIA4, Institute for Cardiovascular Diseases 
Dedinje, Belgrade, Serbia, Belgrade, SERBIA5, Institute for Cardiovascular Diseases Dedinje, 
Belgrade, Serbia; Belgrade University, School of Medicine°, Belgrade, SERBIA6, Institute for 
Cardiovascular Diseases Dedinje, Belgrade, Serbia; Belgrade University, School of Medicine, 
Belgrade, SERBIA7

Background: Early detection of arterial sclerosis by calculating beta stiffness index (BSI) and 
arterial compliance (AC) as artery stiffness parameters is recognized as an independent risk 
factor for cardiovascular events. Increased arterial stiffening is linked to structural alterations in 
the vascular media like increased collagen, reduced elastin, elastin fractures, and calcification. 
Dolichoarteriopathy (kinking, coiling and tortuosity) of the arteria carotis interna (ACI) is one 
of the most frequent morphological anomalies that can be seen in younger subjects. The aim of 
this study was to evaluate the influence of the ACI dolichoarteriopathy presence on the param-
eters of early arterial stiffness. We evaluated the BSI and the AC in subjects with dolichoarteri-
opathy of the ACI and control group. 
Materials: Ultrasound  with a high-resolution echo-tracking system on Aloka α10  with linear 
transducer 5-12 MHz  was used for measuring the BSI and the AC of the common carotid ar-
tery. Thirty-three subjects with dolichoarteriopathy (mean age 27±3.5 years)  and  forty-five 
control subjects (mean age 24±2.6 years) were studied. Heredity was considered if there was a 
parental history of stroke or myocardial infarction.  
The Chi squared test was used to compare the data. 
Results: The parental history of stroke or myocardial infarction were 45,4% in the group with 
dolichoarteriopathy and 46,7% in the control group.  The kinking of the ACI is the most fre-
quent type of dolichoarteriopathy. There were no differences between the two groups when 
comparing the BSI and the AC values.  
Conclusion: This study suggested the presence of the dolichoarteriopathy of the ACI is not as-
sociated with early arterial sclerosis. 
 
 

B2035 Stroke prevention  

FAST media campaigns have not resulted in increased stroke awareness and other strate-
gies are required  to reduce delays to presentation. 
J. Ganesalingam1, E. Catagnui2, J. Zhao3, I. De Souza4, E. Murtagh5,  R. Kruger6, O. Geraghty7 
 
Imperial College Healthcare NHS Trust,, London, UNITED KINGDOM1,Imperial Col-
lege Healthcare NHS Trust, London, UNITED KINGDOM2, Imperial College Healthcare 
NHS Trust, London, UNITED KINGDOM3, Imperial College Healthcare NHS Trust, London, 
UNITED KINGDOM4, Imperial College Healthcare NHS Trust, London, UNITED KING-
DOM5, Imperial College Healthcare NHS Trust, London, UNITED KINGDOM6, Imperial Col-
lege Healthcare NHS Trust, London, UNITED KINGDOM7

Background: 
FAST campaigns in the media from February 2009 appear to have increased A&E attendances 
for people presenting with stroke. However, only 15% of those presenting with stroke are cur-
rently receiving intravenous alteplase. A high proportion present beyond 4.5 hours which is the 
limit for giving thrombolysis. We sought to determine the factors that resulted in delay from 
symptom onset to presentation. 
Methods: 
A questionnaire was completed by 30 patients presenting to a London hyperacute stroke unit as 
well as a focus group meeting with stroke patients and their carers to collect data including time 
from symptom onset to presentation, meaning of the FAST acronym, knowledge of more than 
3 vascular risk factors, reasons for delay in seeking medical help and awareness of clot busting 
drug. 
Results: 
9 patients understood the FAST acronym, of which only one of these interpreted their symp-
toms as a possible stroke. 3 patients were aware of more than 3 vascular risk factors. 6 patients 
were aware of the existence of a clot busting drug. 
Conclusions: 
Despite national campaigns to promote stroke awareness, there is still a huge gap in knowledge 
and awareness of the symptoms, risk factors and treatment available. In addition, the FAST 
campaigns appear not to have increased the correct interpretation of symptoms. Whilst ambu-
lances are recognising potential strokes and bringing patients faster to A&E, further reductions 
from symptom onset to presentation, potentially increasing those eligible for thrombolysis, can 
be achieved by increasing stroke awareness to the public. Following discussion in the focus 
group, we present novel ways of achieving this.
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“Anticoagulation, AF, and Stroke” 
M. Mandiratta1, B.S. Sidhu2, A. Salam3,  A.K. Banerjee4

 
GP, Russells Hall Hospital, Dudley, UNITED KINGDOM1,CT2 Doctor, Russells Hall Hos-
pital, 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

Introduction: Warfarin has long been the mainstay of anticoagulation and prevention of cere-
brovascular events. Although undeniably cost-effective, and with a wealth of evidence support-
ing its benefits, it is not without drawbacks. With the advent of Dabigatran, this study looks at 
the clinical effectiveness of Warfarin in Stroke prevention for AF patients. 
Methods: We performed this study at Russells Hall Hospital between 28/11/11 and 16/3/12. We 
retrospectively reviewed case notes for 28 patients admitted to the Stroke Unit with confirmed 
Stroke whilst being anticoagulated. 
Results: Average age-75. Majority of patients (22/28) on Warfarin for AF. Target INR for all 
was 2-3. Longest period of anticoagulation-17 years. Shortest-3 weeks. Highest INR–4.9. Low-
est INR–1.0. 16/28 had a subtherapeutic INR, 6/28 had high INR. Majority (27/28) had anti-
coagulation managed by hospital services. 8/28 presented with Haemorrhagic Stroke, of which 
4 had a high INR. 20/28 presented with Ischaemic Stroke, of which 15 were subtherapeutic. 
15/28 were admitted with a Stroke involving multiple organ dysfunction. 7/28 had recurrent 
Strokes despite Warfarin. 7/28 had systemic factors affecting Warfarin prescription. Average 
acute ward admission-5 days, rehabilitation ward stay-11 days. 7/28 died, 19/28 discharged. 
15/28 had Carotid Doppler Studies, the majority in patients with ischaemic events. 
Conclusions: Warfarin is the gold standard drug for Stroke prevention in AF. However results 
reveal that issues remain with its use despite devoted anticoagulation teams. These include: ad-
verse effects; monitoring; interactions; under/overtreatment. Optimal treatment with Warfarin 
is difficult to achieve, and despite this cerebrovascular events and other morbidity/mortality can 
still occur. In light of this there is a clear role for a new anticoagulant. Dabigatran is an effective 
licenced alternative that reduces adverse events and does not need monitoring. It is currently 
used as a second line agent. 
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To investigate what influences GPs’ referral of patients to exercise referral schemes. 
C.A. REA1, A. Gilliland2, M. Cupples3,  M. Tully4

 
Queen’s University Belfast, Belfast, UNITED KINGDOM1,Queen’s University Belfast, 
Belfast, UNITED KINGDOM2, Queen’s University Belfast, Belfast, UNITED KINGDOM3, 
Queen’s University Belfast, Belfast, UNITED KINGDOM4

Background/Purpose: The World Health Organisation documents that physical inactivity is the 
fourth leading risk factor for global mortality. NICE suggests exercise referral schemes, which 
direct someone to a service offering a tailored physical activity programme, is one tool that 
practitioners can use to encourage people to incorporate regular activity into their daily lives. A 
review of the literature suggested that GPs can be reluctant to refer patients while a systematic 
review called for studies to explore in more depth the barriers to exercise referral schemes. The 
purpose of this project was to explore factors related to GPs’ referrals of patients to exercise 
schemes; including their perception of the value of the scheme to their patients and to identify 
any factors which may facilitate the use of exercise referral schemes, including GPs’ personal 
physical activity habits. Furthermore to identify any perceived barriers to referral for GPs, with 
the aim of informing initiatives to address any such barriers. Methods: This qualitative study 
used semi-structured interviews with GPs in Northern Ireland of differing age, gender and in-
cluded those working in areas of different socio-economic deprivation with a spread of urban 
and rural locations and differing proximity to the nearest facility used for the schemes. Details 
regarding participants’ age, sex, levels of physical activity and frequency of referral were gath-
ered at the start of the interview. Recruitment continued until data saturation was reached. Re-
sults/Conclusions: The audio-recordings of the 10 GP interviews were transcribed and analysed 
via a thematic framework analysis. This knowledge and implementation of initiatives to address 
the barriers detected could facilitate better use of these schemes by health care professionals. 
This important contribution at refining community strategies aimed at increasing levels of phys-
ical activity, seeks to address the disastrous impact physical inactivity has on cardiovascular 
and cerebrovascular health.
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New strategies for stroke prevention: left atrial appendage closure. 
A. De Felipe1, S. Sainz de la Maza2, C. Matute3,  R. Vera4, A. Cruz Culebras5,  A. Alonso-Cáno-
vas6, L. Crespo Araico7,  C. Fraga Estevez8, L. Salido9, R. Hernández10, J. Masjuan11 
 
Hospital Ramon y Cajal, madrid, SPAIN1,Hospital Ramon y Cajal, Madrid, SPAIN2, Hos-
pital 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, SPAIN7, Hospital Ramón y Cajal, Madrid, SPAIN8, Hospital Ramón y Cajal, 
Madrid, SPAIN9,Hospital Ramón y Cajal, Madrid, SPAIN10, Hospital Ramón y Cajal, Madrid, 
SPAIN11

Background: Left atrial appendage closure is recommended in patients with non-valvular atrial 
fibrillation (NVAF) at high risk of stroke and contraindication of oral anticoagulation (level of 
evidence B, class of recommendation IIb) in those centres with previous experience.  
Methods: Presentation of the first 4 cases of left atrial appendage closure for secondary stroke 
prevention performed by the Department of Haemodynamics and Interventional Cardiology at 
our hospital under the supervision of an interventional cardiologist from another centre special-
ized in left atrial appendage closure.  
Results: Case presentation of 4 patients (3 female), mean age 68.5 years (range 51-79). All pa-
tients had NVAF, a CHA2DS2VASc score >4 and a HASBLED score > 3 in. Patients were ad-
mitted to our Department of Neurology due to cerebral haemorrhage (2), ischaemic stroke (1) 
and transient ischaemic attack (1). Contraindication for oral anticoagulation was due to cerebral 
haemorrhage (CH) secondary to vitamin K antagonists (VKA) and severe renal impairment, 
CH secondary to dabigatran, gastrointestinal bleeding secondary to VKA and dabigatran, and 
Rendu-Osler-Weber Syndrome. There were no complications during the procedures. The pa-
tients remain stable after a short period of follow-up (range from 1.5-17 months). 
Conclusion: Left atrial appendage closure is an alternative in secondary prevention of stroke in 
patients with NVAF and contraindication of anticoagulation.

Intracerebral/subarachnoid haemorrhage and venous diseases 
B2101-B2125 + B2226-B2255, Terminal 21+22 
Chair: K. Muir, UK + D. Werring, UK
B2101 Intracerebral/subarachnoid haemorrhage and venous diseases  

Swirl sign is a robust predictor of spot sign and poor outcome on computed tomography 
angiography in ultra-early intracranial haemorrhage 
J.H. Kristensen1, C. Ovesen2, I. Havsteen3,  A. Christensen4, C.K. Hansen5,  H. Christensen6 
 
Department of Neurology, Bispebjerg Hospital, Copenhagen University Hospital, Copen-
hagen, DENMARK1,Department of Neurology, Bispebjerg Hospital, Copenhagen University 
Hospital, Copenhagen, DENMARK2, Department of Radiology, Bispebjerg Hospital, Copen-
hagen University Hospital, Copenhagen, DENMARK3, Department of Radiology, Bispebjerg 
Hospital, Copenhagen University Hospital, Copenhagen, DENMARK4, Department of Neurol-
ogy, Bispebjerg Hospital, Copenhagen University Hospital, Copenhagen, DENMARK5, Depart-
ment of Neurology, Bispebjerg Hospital, Copenhagen University Hospital, Copenhagen, DEN-
MARK6

Background: Spot sign on computed tomography angiography (CTA) is a marker of ongoing 
bleeding and poor outcome in intracranial haemorrhage (ICH). The swirl sign is another marker 
of ongoing bleeding visualised on non-contrast CT (NCCT). CTA is less available in the clin-
ical setting compared to NCCT, furthermore contrast cannot be used in all patients. Therefore 
we investigated if the swirl sign can predict a poor outcome in ultra-early ICH patients and 
serve as a marker of the spot sign. 
Methods: We included 137 patients with spontaneous ICH admitted within 4.5 hours from 
symptom onset from April 2009 to January 2013. Standard work up included NCCT and CTA. 
The swirl sign on NCCT was defined as regions of hypo- or isodensity located within the hy-
perdens haematoma with brain parenchyma as reference. Modified Rankin Scale (mRS) was 
assessed at 3 months in the out-patient clinic or by telephone. 
Results: Of the 35 (25.5%) patients with a swirl sign on NCCT, 27 also had spot sign on CTA. 
This yields a high specificity and negative predictive value (0.92 and 0.86 resp.) and a slightly 
lower sensitivity and positive predictive value (0.66 and 0.77 resp.). Swirl sign emerged as a 
highly significant predictor of spot sign (OR 15.5 CI: 5.6-42.8), when admission haematoma 
volume and time to scan were adjusted. 
Swirl sign was associated with a poorer median outcome after 3 months (mRS score 5 [IQR 
4-6] vs. 3 [IQR 2-5], p < 0.0001). It was also an independent predictor of a poor outcome (mRS 
score 5-6) (OR 3.28 CI: 1.15-9.34). The presence of both spot and swirl sign did not add to the 
prediction of a poor outcome. 
Conclusion: Swirl sign is a valid marker for the presence of spot sign. The swirl sign predicts 
an increased risk of poor outcome irrespective of other independent predictors. In the absence 
of CTA or when contrast injection is contraindicated, the swirl sign can potentially guide clini-
cal decision-making and haemostatic therapy in a similar way as the spot sign.
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Effects of intensive blood pressure lowering according to baseline blood pressure levels 
and analysis of optimal achieved post-randomization blood pressure in acute intracere-
bral hemorrhage: INTERACT2 
H. Arima1, E. Heeley2, Y. Hirakawa3,  X. Wang4, M. Woodward5,  T. Robinson6, C. Stapf7,  M 
Parsons8, P. Lavados9, Y. Huang10, J. Wang11, J. Chalmers12, C. Anderson13 
 
1The George Institute for Global Health, University of Sydney, Sydney, AUSTRA-
LIA1,1The George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA2, 
1The George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA3, 1The 
George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA4, 1The George 
Institute for Global Health, University of Sydney, Sydney, AUSTRALIA5, Department of Car-
diovascular Sciences and NIHR Biomedical Research Unit in Cardiovascular Disease, Univer-
sity of Leicester, Leicester, UNITED KINGDOM6, Department of Neurology, APHP - Hôpital 
Lariboisière and DHU NeuroVasc Paris - Sorbonne, Univ Paris Diderot - Sorbonne Paris Cité, 
Paris, FRANCE7, Department of Neurology, John Hunter Hospital, University of Newcastle, 
Newcastle, AUSTRALIA8, Servicio de Neurología, Departamento de Medicina, Clínica Ale-
mana, Universidad del Desarrollo, Santiago, CHILE9,Department of Neurology, Peking Univer-
sity First Hospital, Beijing, CHINA10, The Shanghai Institute of Hypertension, Rui Jin Hospital, 
Shanghai Jiaotong University, Shanghai, CHINA11, 1The George Institute for Global Health, 
University of Sydney, Sydney, AUSTRALIA12

Background: A subsidiary analysis of the INTERACT2 study to determine the effects of in-
tensive blood pressure (BP) lowering according to baseline BP levels and optimal achieved 
post-randomization BP levels in patients with acute intracerebral hemorrhage (ICH). Methods: 
INTERACT2 was an open, blinded endpoint, randomized controlled trial in 2839 patients with 
spontaneous ICH within 6 hours of onset and elevated systolic BP (SBP, 150-220 mmHg) who 
were allocated to receive intensive (target SBP <140 mmHg within 1 hour, with lower limit of 
130 mmHg for treatment cessation) or guideline-recommended (target SBP <180 mmHg) BP 
lowering treatment. Achieved BP levels during hyperacute and acute phases were defined as 
average SBP during 1-24 hours and 2-7 days, respectively. Poor outcome was death or major 
disability (modified Rankin Scale scores 3-6) at 90 days. Results: Analysis of the randomized 
comparisons showed that intensive BP lowering produced similar risk reductions on death or 
major disability at 90 days (15%, 10%, 15%, 13% and 12%) in 5 subgroups defined by baseline 
SBP of <160, 160-169, 170-179, 180-189 and ≥190 mmHg (P homogeneity=0.934). Analyses 
of achieved BP showed linear increases in the risk of poor outcome for achieved SBP above 
130 mmHg for both hyperacute and acute phases. A modest increase in risk was observed be-
low 130 mmHg, but this was not statistically significant. Conclusions: Intensive BP lowering 
appears beneficial across a wide range of baseline BP levels, and target systolic BP levels 130-
139 mmHg provides maximum benefit in acute ICH. 
 
 

B2103 Intracerebral/subarachnoid haemorrhage and venous diseases  

The Safety of Pioglitazone for Hematoma Resolution In IntraCerebral Hemorrhage 
(SHRINC) Trial: Radiographic Results 
N.R. Gonzales1, C. Cai2, M. Irani3,  N. Sangha4, T. Kauffman5,  M.R. Slilne6, R. Pandurengan7,  
L. Sosa8, R. Bowry9, J. Kwano-Castillo10, M. Kasam11, M.H. Rahbar12, X. Zhao13, J. Aronows-
ki14, J.C. Grotta15 
 
University of Texas Medical School-Houston, Houston, USA1,University of Texas Medi-
cal School-Houston, Houston, USA2, University of Texas Medical School-Houston, Houston, 
USA3, Kaiser Permanente, Los Angeles, USA4, University of Texas Medical School-Houston, 
Houston, USA5, University of Texas Medical School-Houston, Houston, USA6, University 
of Texas Medical School-Houston, Houston, USA7, Houston Methodist Sugar Land Hosp, 
Houston, USA8, University of Texas Medical School-Houston, Houston, USA9,University of 
Missouri, Kansas City, USA10, Mayo Clinic, Rochester, USA11, University of Texas School of 
Public Health-Houston, Houston, USA12, University of Texas Medical School-Houston, Hous-
ton, USA13, University of Texas Medical School-Houston, Houston, USA14, University of Texas 
Medical School-Houston, Houston, USA15 

Background and Purpose 
Preclinical work suggests that faster hematoma resolution is associated with improved func-
tional recovery in our animal model of intracerebral hemorrhage (ICH). Using serial MRI, we 
describe the change in hematoma and edema volumes over time in patients with spontaneous 
intracerebral hemorrhage (ICH) enrolled in the Safety of Pioglitazone for Hematoma Resolu-
tion in ICH (SHRINC) trial (NCT00827892). 
Methods 
Treatment duration for patients enrolled into the SHRINC trial was determined by the time to 
resolve 75% of the hematoma or 10 weeks, whichever came first. Patients underwent serial 
MRI at baseline, days 2, 7 or 14, 28, and every two weeks thereafter until 75% of the hema-
toma had resolved or until 10 weeks. Hematoma volumes were calculated using a published 
method of hand drawn region of interests (ROI) using a DICOM Viewer (Sante DICOM View-
er free version 7.2) or a semi-automated program that relies on a single ROI using Analyze 
10.0. Hematoma resolution over time will be compared between treatment groups. Rate of res-
olution will be evaluated with repeated measures models based on generalized estimating equa-
tion. Survival analyses utilizing the Kaplan-Meier method with censored data will be performed 
to determine the treatment duration by exploring the time it takes for 75% of the hematoma to 
resolve. 
Results 
From March 2009 to April 2013, 84 patients were enrolled into the SHRINC trial. Seventy-five 
(89%) patients had a baseline MRI. An average of 5 MRIs per patient was performed. Volume 
calculation and analyses are on-going. Preliminary data is reported in the Table. Speed of he-
matoma and edema resolution, association with clinical outcome, and predictors of hematoma 
resolution will be reported.  
Conclusions 
The radiographic results of the first prospective translational clinical trial to evaluate hematoma 
resolution as a potential treatment target for ICH will be presented. 
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Table 1: Hematoma volume at different time points by treatment groups
Variables Timing Placebo (N=42) PIO (N=42)

n n
Hematoma volume,
Median (Q1, Q3)

Baseline
Day 2
Day 7
Day 14
Day 21
Day 28
Day 42
Day 56

38
31
13
29
6
24
20
11

19.4 (10.9, 45.2)
18.8 (11.6, 31.0)
12.8 (10.2, 29.0)
22.7 (9.8, 47.9)
9.5 (5.3, 12.8)
9.5 (4.2, 21.4)
7.8 (2.8, 14.6)
6.5 (3.1, 13.5)

37
31
11
25
6
24
21
17

19.5 (10.5, 26.6)
16.9 (9.0, 25.5)
10.0 (6.9, 23.5)
20.1 (9.5, 31.8)
9.0 (7.6, 21.2)
7.8 (6.5, 25.6)
7.1 (3.4, 14.7)
8.5 (3.2, 13.2)

B2104 Intracerebral/subarachnoid haemorrhage and venous diseases  

Quantitative measures of perihematomal diffusion restriction are related to intracerebral 
hemorrhage volumes, not blood pressure reduction. 
L.C. Gioia1, M. Kate2, V. Choi3,  D. Emery4, K. Butcher5

 
University of Alberta, Edmonton, CANADA1,University of Alberta, Edmonton, CANADA2, 
University of Alberta, Edmonton, CANADA3, University of Alberta, Edmonton, CANADA4, 
University of Alberta, Edmonton, CANADA5

Background: Areas of ischemia within and remote from the perihematoma region have been 
described in ICH patients. We aimed to identify the frequency of diffusion restriction, measured 
objectively using Apparent Diffusion Coefficient (ADC) thresholds. We tested the hypotheses 
that larger ICH volumes and blood pressure (BP) reduction are predictive of diffusion restric-
tion. 
Methods: We conducted a retrospective analysis of 100 ICH patients who underwent MR imag-
ing with diffusion-weighted imaging (DWI). ICH and perihematoma volumes were measured 
planimetrically. Perihematoma regions with low ADC values were identified using thresholds 
for moderate (<730x10-6mm2/s) and severe (<550x10-6mm2/s) ischemia. 24h weighted av-
erage BP (wavgBP) (area under the curve of BP measures) and low SBP load (fraction of time 
spent <150mmHg) were calculated. 
Results: The median (IQR) time to MRI was 2(5) days. Median ICH volume was 13.8(27.7) 
ml. Median perihematoma edema volume was 12.1(23.8)ml, with a mean ADC value of 
1099.4+/-180.3x10-6mm2/s. A small portion of the perihematoma region contained tissue 
reaching moderate (0.07(0.11))% or severe ischemic ADC thresholds (0.002(0.003))%. The 
volume of tissue reaching both ADC thresholds correlated with ICH volumes (moderate: 
R=0.57, p<0.001; severe: R=0.52, p<0.001), but not wavgBP (moderate: R=0.05, p=0.60; se-
vere: R=0.02, p=0.86) or low SBP load (moderate: R=0.34, p=0.73; severe: R=0.06, p=0.67). 
DWI lesions remote from the perihematoma region were found in 19(19%) patients. The 
volume of tissue reaching moderate (1.6(1.8)ml vs. 1.3(2.4)ml , p=0.19) or severe ischemic 
(0.1(0.5)ml vs. 0.2(0.4)ml, p=0.71) thresholds did not differ in patients with and without DWI 
lesions, respectively. 
Conclusion: The perihematoma region contains primarily elevated ADC values rather than dif-
fusion restriction. Small amounts of perihematoma diffusion restriction correlate with larger 
ICH volumes, not BP reduction, and are not associated with remote DWI lesions. 
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Multicenter external validation of the adjustment of intracerebral hemorrhage volume by 
onset-to-imaging time: ultraearly hematoma growth 
D. Rodriguez-Luna1, M. Rubiera2, D. Dowlatshahi3,  P. Coscojuela4, R.I. Aviv5,  Y. Silva6, I. 
Dzialowski7,  C. Lum8, A. Czlonkowska9, J.M. Boulanger10, C.S. Kase11, G. Gubitz12, M.D. 
Hill13, A.M. Demchuk14, C.A. Molina15 
PREDICT/Sunnybrook ICH CTA study group
 
Stroke Unit, Department of Neurology, Vall d’Hebron University Hospital, Barcelona, 
SPAIN1,Stroke Unit, Department of Neurology, Vall d’Hebron University Hospital, Barcelona, 
SPAIN2, The Ottawa Hospital, University of Ottawa, Ottawa, CANADA3, Department of Neu-
roradiology, Vall d’Hebron University Hospital, Barcelona, SPAIN4, Div of Neuroradiology and 
Dept of Medical Imaging, Univ of Toronto, Toronto, CANADA5, Dept of Neurology, Dr Josep 
Trueta Univ Hosp, Girona, SPAIN6, Dept of Neurology, Univ of Dresden, Dresden, GERMA-
NY7, Dept of Diagnostic Imaging, Neuroradiology Section, Ottawa, CANADA8, 2nd Dept of 
Neurology, Inst of Psychiatry and Neurology of Warsaw, Warsaw, POLAND9, 
Charles LeMoyne Hosp, Univ of Sherbrooke, Montreal, CANADA10, Dept of Neurology, Bos-
ton Medical Ctr, Boston, USA11, Dept of Neurology, Dalhousie Univ, Halifax, CANADA12, 
Dept of Clinical Neurosciences and Radiology, Univ of Calgary, Calgary, CANADA13, Dept of 
Clinical Neurosciences and Radiology, Univ of Calgary, Calgary, CANADA14, Stroke Unit, De-
partment of Neurology, Vall d’Hebron University Hospital, Barcelona, SPAIN15 

Background: We previously reported that the adjustment of baseline intracerebral hemorrhage 
(ICH) volume by onset-to-imaging time (OIT), coined as ultraearly HG (uHG), is a power-
ful tool for outcome prediction in acute ICH. We aimed to validate our previous findings in a 
multicenter external cohort and to assess the relationship between uHG and the CTA spot-sign. 
Methods: The PREDICT study was a prospective observational cohort study of ICH patients 
<6h. Patients underwent baseline and 24h CT scans, and CTA for the blinded detection of spot 
sign. uHG was defined as the relation between baseline ICH volume/OIT, HG as hematoma 
expansion >33% or >6 mL, early neurologic deterioration (END) as increase ≥4 points in the 
NIHSS score or death at 24h, and poor outcome as 90-day mRS score >2. Results: Overall 
(n=237), median baseline ICH volume was 14.5 (6–30.4) mL, median OIT 135 (85.5–199) min, 
median uHG 6.5 (2.5–14.3) mL/h, and spot sign frequency 31.2%. uHG was 2.7–fold higher in 
spot sign-positive patients (11.1 [5.7–17.7] mL/h vs 4.1 [1.9–12.3] mL/h, P<0.001). uHG >4.7 
mL/h improved the sensitivity–specificity of both baseline ICH volume >10 mL and spot sign 
in the prediction of HG (73.9%–57.5% vs 68.1%–54.3% and 48.9%–73.9%), 90-day mortality 
(82%–56.3% vs 78%–53.5% and 45.8%–70.8%) and poor outcome (72.9%–80.4% vs 69.8%–
70.6% and 38%–75%), respectively. The median hematoma expansion among spot-positive 
patients was 3.2 mL in uHG <5 mL/h group, 4.1 mL in uHG 5–10 mL/h group, and 4.8 mL in 
uHG >10 mL/h group (P<0.001). In adjusted multivariate analyses uHG independently predict-
ed HG (OR 1.08, 95% CI 1.04–1.12), END (OR 1.06, 95% CI 1.02–1.10), 90-day mortality 
(OR 1.07, 95% CI 1.02–1.11) and poor outcome (OR 1.12, 95% CI 1.02–1.23). Conclusions: 
uHG is significantly higher in spot sign patients and improves the accuracy of baseline ICH 
volume and spot sign in the prediction of HG and clinical outcome. Our results validate uHG as 
a powerful predictor of outcome in acute ICH. 
 
 

B2106 Intracerebral/subarachnoid haemorrhage and venous diseases  

Impact of antithrombotic treatments on intracerebral haemorrages: population-based 
Brest Stroke Registry and French Health Insurance data’s 
F.M. Merrien1, E. Nowak2, A. Jourdain3,  A Tirel-Badets4, F. Rouhart5,  P. Goas6, S. Timsit7 
 
Centre Hospitalier Régional Universitaire de Brest, Service de Neurologie et Unité Neu-
rovasculaire, Brest, FRANCE1,Centre Hospitalier Régional Universitaire de Brest, Centre 
d’Investigation Clinique, INSERM 0502, Brest, FRANCE2, Centre Hospitalier Régional Uni-
versitaire de Brest, Service de Neurologie et Unité Neurovasculaire, Brest, FRANCE3, Centre 
Hospitalier Régional Universitaire de Brest, Service de Neurologie et Unité Neurovasculaire, 
Brest, FRANCE4, Centre Hospitalier Régional Universitaire de Brest, Service de Neurologie et 
Unité Neurovasculaire, Brest, FRANCE5, Centre Hospitalier Régional Universitaire de Brest, 
Service de Neurologie et Unité Neurovasculaire, Brest, FRANCE6, Centre Hospitalier Régional 
Universitaire de Brest, Service de Neurologie et Unité Neurovasculaire, Brest, FRANCE7

Background 
Intracerebral haemorrhages (ICH) risk evaluation associated with antithrombotic treatment 
(ATT) is well described in clinical trials but population-based data risk evaluation is rare. The 
aim of this study was to assess the ICH ATT-related risk by comparing patients with ICH from 
the population-based Brest Stroke registry to the whole population from the Brest County. 
Methods 
The Brest stroke registry recorded all stroke’s patients aged above 15 years. Data were collect-
ed prospectively and retrospectively (hot and cold pursuit) in different hospitals and outside 
in a defined area (300000 inhabitants). Head imaging demonstrated ICH in all cases. French 
Health Insurance (CPAM), nearly 2/3 of French population, provided number of patients re-
ceiving anti-platelet agents (APA) or vitamin K antagonist (VKA) in 2009. Characteristics of 
registry’s patients affiliated or not in CPAM were first compared. In the CPAM group, annual 
ICH incidences per 100000 inhabitants with 95% confidence interval with no ATT, APA, VKA 
and respective incidence ratios versus no ATT were further calculated. 
Results 
340 ICH were identified. CPAM patients were 4 years younger (p=0.021) than not affiliated 
without other significant difference. In CPAM group, 78 had no ATT, 56 had APA, and 36 had 
VKA. Respective incidences were 11.5 (11.2-11.7), 157 (153-161), 334 (323-345). Incidence 
ratios versus no ATT were 13.7 (13.2-14.2) with APA and 29.2 (28.0-30.6) with VKA. 
Conclusion 
For the Brest County population, annual incidence of ICH associated with AVK is increased by 
a factor 29 and ICH associated with APA is increased by a factor 14 compared to no ATT treat-
ment. To the best of our knowledge, this is the first population-based study estimating the ICH 
incidence of patients under anti-platelet treatments. The main limitation of this study is the lack 
of adjustment for ICH vascular risk factors. New oral anticoagulant’s risk should now be evalu-
ated in the general population.
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Rate of Contrast Extravasation on CT Angiography Predicts Hematoma Expansion and 
Mortality in Primary Intracerebral Hemorrhage 
H.B. Brouwers1, T.W.K. Battey2, V.A. Ciura3,  G.J. Falcone4, A.M. Ayres5,  A. Vashkevich6, K. 
Schwab7,  C.D. Anderson8, S.M. Greenberg9, S.R. Pomerantz10, C.J. Ortiz11, J.N. Goldstein12, 
R.G. Gonzalez13, J. Rosand14, J.M. Romero15 
 
Massachusetts General Hospital, Harvard Medical School / University Medical Center 
Utrecht, Utrecht University, Boston, USA1,Massachusetts General Hospital, Harvard Medi-
cal School, Boston, USA2, Massachusetts General Hospital, Harvard Medical School, Boston, 
USA3, Massachusetts General Hospital, Harvard Medical School, Boston, USA4, Massachusetts 
General Hospital, Harvard Medical School, Boston, USA5, Massachusetts General Hospital, 
Harvard Medical School, Boston, USA6, Massachusetts General Hospital, Harvard Medical 
School, Boston, USA7, Massachusetts General Hospital, Harvard Medical School, Boston, 
USA8, Massachusetts General Hospital, Harvard Medical School, Boston, USA9,Massachusetts 
General Hospital, Harvard Medical School, Boston, USA10, Massachusetts General Hospital, 
Harvard Medical School, Boston, USA11, Massachusetts General Hospital, Harvard Medical 
School, Boston, USA12, Massachusetts General Hospital, Harvard Medical School, Boston, 
USA13, Massachusetts General Hospital, Harvard Medical School, Boston, USA14, Massachu-
setts General Hospital, Harvard Medical School, Boston, USA15 

BACKGROUND: In primary intracerebral hemorrhage (ICH), contrast extravasation follow-
ing CT angiography (CTA), termed the ‘spot sign’, is associated with hematoma expansion 
and mortality. Since the biological underpinnings of the spot sign are not fully understood, we 
investigated whether the contrast extravasation rate, which we hypothesize directly reflects the 
rate of bleeding, predicts expansion and mortality beyond the simple presence of the spot sign. 
METHODS: Consecutive ICH patients with first-pass CTA followed by a 90-second delayed 
CTA were included. CTAs were reviewed for spot sign presence by two blinded readers. Spot 
sign volumes on first-pass and delayed CTAs and ICH volumes were measured using semi-au-
tomated software. Hematoma expansion was defined as 6 mL or 33% growth. Extravasation 
rates were calculated and tested for association with hematoma expansion and in-hospital mor-
tality using uni- and multivariable logistic regression. RESULTS: 162 patients were includ-
ed, 48 (30%) of whom had ≥1 spot sign. Median spot sign volume was 0.04 mL (Interquartile 
Range [IQR] 0.01-0.09) on first-pass CTA and 0.4 mL (IQR 0.06-0.91) on delayed CTA (medi-
an delay 84 seconds [IQR 65-141]). Hematoma expansion occurred in 21% of patients. Median 
extravasation rate was 0.23mL/min overall, and 0.30mL/min among expanders versus 0.07mL/
min in non-expanders. Extravasation rates were also significantly higher in patients who died 
in hospital: 0.27mL/min versus 0.04mL/min. In multivariable analysis, extravasation rate was 
associated with in-hospital mortality (OR 1.09 [95%CI 1.04-1.18], p=0.004) and hematoma ex-
pansion (OR 1.03 [95%CI 1.01-1.08], p=0.047). CONCLUSIONS: Contrast extravasation rate 
(i.e. spot sign growth) further refines the ability to predict hematoma expansion and in-hospital 
mortality. Our results support the hypothesis that the spot sign directly measures active bleed-
ing in acute ICH. 
 
 

B2108 Intracerebral/subarachnoid haemorrhage and venous diseases  

Gender differences following intracranial hemorrhage (ICH): Do they exist? 
S. Chaturvedi1, P. Varade2, P. Bhattacharya3

 
Wayne State University, Detroit, USA1,Wayne State University, Detroit, USA2, Wayne State 
University, Detroit, USA3

BACKGROUND: Much attention has been devoted to gender differences following ischemic 
stroke, including differences in thrombolysis utilization and carotid revascularization. However, 
little is known about gender differences in outcomes following an ICH. Dysphagia and aspira-
tion pneumonia are a common complication following survival of an ICH. If persistent, alter-
nate means of nutrition including a PEG tube and continuous respiratory care measures may be 
undertaken, and these can affect discharge outcomes in surviving patients. Our objective  is to 
explore whether there are gender differences in clinical characteristics, in hospital treatment, 
and outcomes in patients following an intracranial hemorrhage (ICH).  
DESIGN/METHODS: We retrospectively reviewed existing data from the Nationwide Inpatient 
Sample database with intracranial hemorrhage (ICD Code 431) between 2008 and 2010. De-
mographic, clinical (freqency of PEG insertion and aspiration) and discharge outcome (death, 
home discharge) were gathered. Univariate and multivariate analyses were performed to assess 
differences in patient treatment and outcomes. 
RESULTS: Of 56,617 patients, 50.4% were male (mean age 65) of which 24.7% died, while in 
the remaining female patients (mean age 70), 26% had died (p=0.0005). Survival trends are im-
proving for both men and women. Among survivors, women have a 17% lower odds of being 
discharged home (p<0.0001). After adjustment analyses for age, women still have significant-
ly lower odds of being discharged to home if they survive the ICH. With regard to in hospital 
treatment, among survivors, women have a 16% lower odds of getting a PEG tube (p<0.0001) 
and a 37% lower odds of developing aspiration pneumonia (p<0.0001) when compared with 
men.  
CONCLUSION: Our study indicates a less favourable outcome for women who survive an ICH 
compared to men, along with a lower rate of PEG tube insertion. Further studies are needed to 
assess whether the frequency of withdrawal of care varies according to gender and whether co-
morbidities affect outcome. 
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Distribution of NIHSS in a national register of patients with ischemic or haemorrhagic 
stroke 
L. Paley1, B. Bray2, J. Campbell3,  A.G. Rudd4,  Intercollegiate Stroke Working Party5 
 
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, UNITED KINGDOM4, Royal College of Physicians, London, UNIT-
ED KINGDOM5

Background:  
One recent study described the distribution of the National Institutes of Health Stroke Scale 
(NIHSS) in ischemic stroke patients presenting at hospital by retrospectively scoring patient 
records. We aimed to replicate these findings using a much larger stroke register, and extend to 
include primary intracerebral haemorrhage (PIH) patients. 
Methods:  
Data were extracted from a national register, the Sentinel Stroke National Audit Programme 
(SSNAP), of adults with acute stroke admitted to participating hospitals in England, Wales 
and Northern Ireland from Jan-Sep 2013. The NIHSS upon arrival at hospital was compared 
between ischemic and PIH patients. Patients not scanned, and therefore stroke type unknown, 
were excluded. 
Results:  
Of the 44,005 adults with a known stroke type admitted to 191 hospitals, 39,376 (89.5%) were 
ischemic and 4,629 (10.5%) had PIH. A lower proportion of patients with PIH had a fully 
completed NIHSS (56.7%) compared to ischemic patients (70.4%). Of patients with a fully 
completed NIHSS, a higher proportion of PIH patients were categorised as moderate/severe 
(10.9%) or severe stroke (13.8%) compared to ischemic patients (6.4% and 6.5% respectively). 
In addition, a lower proportion of PIH patients were categorised as mild stroke (30.9%) than 
ischemic patients (45.9%) (Table 1). The distribution of NIHSS also shows the same pattern 
across the whole range of scores (Figure 1). 
Conclusions:  
This study demonstrated the feasibility of collecting NIHSS in a large population of unselected 
patients. The overall distribution of NIHSS for ischemic patients on a national register of stroke 
compares similarly with a previous retrospective study, however, the proportion with NIHSS of 
0 or 1 is lower, and the median (IQR) was higher in this study. In addition, the distribution of 
NIHSS for PIH patients demonstrates a profile of more severe strokes.

 
 

Table 1. Ischemic Primary Intracerebral 
Haemorrhage

Number of patients with fully complete NI-
HSS

27,731 2,626

NIHSS (if fully completed):
Median 4 7
IQR 2-9 3-15

NIHSS category (if fully completed) %:
0 6.3% 7.0%
1-4 minor stroke 45.9% 30.9%
5-15 moderate stroke 34.9% 37.4%
16-20 moderate/severe stroke 6.4% 10.9%
21-42 severe stroke 6.5% 13.8%

Source: SSNAP Jan-Sep 2013
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Chemical chaperone treatment influences the cellular phenotype of a COL4A2 mutation 
that causes haemorrhagic stroke. 
T. Van Agtmael1, L. Murray2, C. Vilain3, M. Abramowicz4, K. Kadler5

 
Institute of Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UNIT-
ED KINGDOM1,Institute of Cardiovascular and Medical Sciences, University of Glasgow, 
Glasgow, UNITED KINGDOM2, Department of Medical Genetics, Hopital Erasme - Universi-
té Libre de Bruxelles, Brussels, BELGIUM3, Department of Medical Genetics, Hopital Erasme 
- Université Libre de Bruxelles, Brussels, 4, Wellcome Trust Centre for Cell-Matrix Research, 
University of Manchester,, Manchester, UNITED KINGDOM5

Haemorrhagic stroke accounts for 15- 20% of adult stroke cases and porencephaly is a frequent 
clinical consequence of perinatal cerebral haemorrhaging. Mutations in the genes COL4A1 and 
COL4A2 (collagen IV alpha chain 1 and 2) can lead to intracerebral haemorrhaging but their 
disease mechanisms remains unknown. We have identified a novel mutation in the gene CO-
L4A2 (G702D) in a family displaying porencephaly. Analysis of dermal biopsies from patient 
and his unaffected father, who also carries the mutation, revealed that both display basement 
membrane (BM) defects. Intriguingly, defective collagen IV incorporation into the BM asso-
ciated with retention of COL4A2 into endoplasmic reticulum (ER) was only observed in the 
patient. This intracellular accumulation of COL4A2 led to ER-stress, unfolded protein response 
activation and apoptosis. The absence of ER retention of COL4A2 and ER-stress in cells from 
the unaffected father indicate that accumulation and/or clearance of mutant COL4A2 from the 
ER may be a critical modifier for disease development. Importantly, treatment of patient cells 
with a chemical chaperone decreased intracellular COL4A2, ER-stress and apoptosis, demon-
strating that reducing intracellular collagen accumulation can ameliorate the cellular phenotype 
of COL4A2 mutations. These data suggest chemical chaperone treatment as potential therapeu-
tic strategy for collagen IV diseases including haemorrhagic stroke. 
 
 

B2111 Intracerebral/subarachnoid haemorrhage and venous diseases  

Blood glucoses at 24 and 72 hours after admission are independently associated with 
3-month clinical outcomes in acute intracerebral hemorrhage: The SAMURAI-ICH Study 
M. Koga1, H. Yamagami2, S. Okuda3,  Y. Okada4, K. Kimura5,  Y. Shiokawa6, J. Nakagawara7,  
E. Furui8, Y. Hasegawa9, K. Kario10, S. Arihiro11, S. Sato12, K. Nagatsuka13, K. Minematsu14, K. 
Toyoda15 
The SAMURAI Study Investigators
 
National Cerebral and Cardiovascular Center, Suita, JAPAN1,National Cerebral and Car-
diovascular Center, Suita, JAPAN2, National Hospital Organization Nagoya Medical Center, 
Nagoya, JAPAN3, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN4, 
Kawasaki Medical School, Kurashiki, JAPAN5, Kyorin University School of Medicine, Mita-
ka, JAPAN6, Nakamura Memorial Hospital, Sapporo, JAPAN7, Kohnan Hospital, Sendai, JA-
PAN8, St Marianna University School of Medicine, Kawasaki, JAPAN9,Jichi Medical Univer-
sity School of Medicine, Shimotsuke, JAPAN10, National Cerebral and Cardiovascular Center, 
Suita, JAPAN11, National Cerebral and Cardiovascular Center, Suita, JAPAN12, National Cere-
bral and Cardiovascular Center, Suita, JAPAN13, National Cerebral and Cardiovascular Center, 
Suita, JAPAN14, National Cerebral and Cardiovascular Center, Suita, JAPAN15 

Background and Purpose: Although elevated blood glucose (BG) on admission is often associ-
ated with poor clinical outcomes in acute intracerebral hemorrhage (ICH), the prognostic value 
of BG levels following admission during hospitalization is not fully known. We aimed to de-
termine the association between BG levels during initial 72 hours and outcomes in acute ICH 
patients. 
Methods: Hyperacute (hospitalized <3 hours from onset) ICH patients with initial systolic 
blood pressure >180 mm Hg who received intravenous antihypertensive treatment were in-
cluded. BG levels were measured on admission, at 24 hours and 72 hours after the initiation 
of treatment, as well as admission HbA1c level. Clinical outcomes were hematoma expansion 
(>33% increase), favorable outcome (3-month mRS 0-1) and unfavorable outcome (3-month 
mRS 5-6) 
Results: Of the 189 patients (75 women; 65+/-12 years, and median initial NIHSS score 13 
[8–17]), 34 (18%) showed hematoma expansion, and 34 (18%) and 19 (10%) had favorable and 
unfavorable outcomes, respectively. BGs on admission, at 24 hours and 72 hours were 135±47, 
136±44, and 135±45mg/dl, respectively, and HbA1c level was 6.0±1.1%. On multivariate re-
gression analyses adjusted by established prognostic predictors, none were associated with he-
matoma expansion, and BG at 24 hours (per 10mg/dl; odds ratio [OR], 0.83; 95% confidence 
interval [CI], 0.68-0.97; p=0.038) and BG at 72 hours (OR, 0.75; 95% CI, 0.59-0.92; p=0.013) 
were inversely associated with favorable outcome, and BG at 24 hours (per 10mg/dl; OR, 1.14; 
95% CI, 1.03-1.30; p=0.017) was independently associated with unfavorable outcome, but ini-
tial BG or HbA1c was not associated with any 3-month outcome. 
Conclusions: High BG level at 24 or 72 hours was independently associated with the absence 
of complete independence and the presence of severe disability or death in acute ICH patients. 
BG control during acute period during hospitalization may ameliorate clinical outcomes. 
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Amyloid Angiopathy in Brain Hemorrhage: A Postmortem Neuropathological/MRI Study 
C. GUIDOUX1, J.J. HAUW2, I.F. KLEIN3,  J. LABREUCHE4, C. BERR5,  C. DUYCK-
AERTS6, P. AMARENCO7

 
Bichat University Hospital, Paris, FRANCE1,La Pitié-Salpêtrière Hospital, France, 
FRANCE2, Bichat University Hospital, Paris, FRANCE3, Bichat University Hospital, Paris, 
FRANCE4, University of Montpellier 1, Montpellier, FRANCE5, La Pitié-Salpêtrière Hospital, 
Paris, FRANCE6, Bichat University Hospital, PARIS, FRANCE7

BACKGROUND 
Intracerebral hemorrhage (ICH) is associated with a poor outcome and factors predisposing to 
cerebral bleeding (in particular hypertension and cerebral amyloid antipathy (CAA)) may indi-
vidually cause hemorrhage but they may also co-exist due to their high prevalence.  
METHODS 
We analyzed 81 consecutive autopsy brains with ICH. We used an age-sex-matched control 
group of routine brain autopsies on non-neurological patients to determine the frequency of 
both CAA and hypertension. Post-mortem 3D T2-weighted gradient-echo magnetic resonance 
imaging (MRI) with 1.5T magnet was performed in eleven brains with ICH (5 with CAA and 6 
without) and histological correlation was performed when cMB was detected. 
RESULTS 
Hypertension and CAA were found in 69% and 25% of cases, respectively. In cases with CAA, 
65% also had hypertension. Compared to autopsy controls, the prevalence of CAA was sim-
ilar in cases among non-hypertensive subjects (23% vs. 33%, p=0.54) whereas a significant 
difference was found in hypertensive subjects (0% vs. 29%, p=0.01). A total of 48 cMBs were 
documented by MRI and all of the 5 brains with CAA had at least one cMB in comparison to 3 
of the 6 brains without CAA. Among 48 cMBs on MRI, 45 corresponded histologically to mi-
crobleedings surrounding microvessels (26 under 200µm in diameter and 19 between 200 µm 
and 2 mm). 
CONCLUSION 
Both hypertension and CAA frequently coexist in ICH. MRI-detected cMBs, and proven by 
histological analysis, are twice more frequent in CAA than in hypertensive ICH.

B2113 Intracerebral/subarachnoid haemorrhage and venous diseases  

Causes and functional outcome of spontaneous intracerebral haemorrhage in young 
adults 
M.I. Baharoglu1, J. Coutinho2, Y.B.W.E.M. Roos3

 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3

Background: Spontaneous intracerebral haemorrhage (sICH) in young adults is rare, but caus-
es important functional handicap and social burden. Limited data on the causes and functional 
recovery of sICH in these patients is available. We therefore aimed to investigate presumed 
causes and functional outcome after sICH in young adults (18 – 60 years) according to age cat-
egory. Methods: We included all patients with sICH between 18 and 60 years from a consecu-
tive database (January 2000 – May 2013). Data on demographics, medical history, medication 
use, baseline characteristics, and functional outcome at 90 days on the modified Rankin Scale 
(mRs) was extracted. We examined mortality, poor functional outcome (mRs ≥2), and pre-
sumed causes of sICH stratified according to age category (<30 through 60 years) Results: We 
included 356 patients, mean age 47.8 (SD 9.7) and 203 (57%) male. Hypertension was the most 
common presumed cause (46.6%) of sICH. Of these patient 26.6% had undiagnosed hyperten-
sion and in the rest, with known hypertension, more than half were untreated at time of sICH. 
In 14.2% of patients a vascular malformation (most often arteriovenous) was identified. No 
cause was found in 20.2%. The frequency of hypertension as presumed cause increased from 
4.3%, in patients aged < 30, to 54.3% in those aged 50-60. Vascular malformations as cause 
decreased from 39.6% at age <30 to 6.4% at age 50-60. Mortality at 90 days was 30.1% and 
92.1% had mRs ≥2. Mortality did not differ significantly between age categories. Conclusion: 
Outcome in young patients with sICH is very poor with >90% having significant symptoms at 
90 days. Mortality rate is constant over all age categories. In older patients hypertension is the 
most prevalent presumed cause, while in young patients (<40 years) vascular malformations are 
more prevalent. In these patients additional investigations seem warranted. In older patients ad-
equate treatment of hypertension could reduce sICH incidence. 
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Outcome after intracerebral haemorrhage according to concomitant haemostatic therapy: 
is there a lethal NIHSS? 
M.I. Baharoglu1, Y.B.W.E.M. Roos2

 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Amsterdam, THE NETHERLANDS2

Background: Outcome after spontaneous intracerebral haemorrhage (sICH) is very poor and 
varies according to concomitant haemostatic therapy. Little data exists on functional recovery 
after sICH and effectiveness of reversal therapy of haemostatic drugs. We therefor aimed to 
evaluate functional recovery after sICH according to concomitant vitamin-k antagonist (VKA) 
or antiplatelet therapy (APT). Methods: We included all patients with sICH from a consecutive 
database in our clinic (January 2006 – May 2013). We extracted data on demographics, medical 
history, medication use, baseline characteristics, and clinical outcome at 90 days reported on 
the modified Rankin Scale (mRs). We evaluated mortality and poor functional outcome (mRs 
≥4) according to concomitant VKA or APT treatment. Odds ratio’s (OR) were calculated and 
adjusted using multivariate analysis. Results: 428 patients were included, 67 using VKA and 
93 APT. 268 patients had no concomitant haemostatic therapy. Mortality was available for all 
patients, for 87.4% mRs at 90 days was available. Mortality and poor outcome increased from 
38% and 53.7% respectively in patients without haemostatic therapy to 64.2% and 84% in APT 
and 76.6% and 87.5% in patients on VKA therapy. OR for poor outcome after adjusting for 
baseline differences was 5.0 (95% confidence interval (CI) 1.9 – 13.3) in VKA and 2.7 (95%CI 
1.2 – 6.4) in APT patients. All VKA patients with NIHSS ≥20 had died at 90 days despite rever-
sal therapy. Conclusion: Outcome in patients with sICH using haemostatic therapy is very poor, 
especially in those using VKA. All patients with VKA and NIHSS ≥20 had died within 90 days 
despite reversal therapy, suggesting a lethal NIHSS. This finding is important in light of the in-
troduction of the new oral anticoagulants, since some physicians are reluctant to prescribe them 
because there is no proven reversal therapy. However our results show that effectiveness of re-
versal therapy in VKA associated sICH is at best marginal. 
 
 

B2115 Intracerebral/subarachnoid haemorrhage and venous diseases  

Improving the prediction of HE and outcome in patients with acute intracerebral haemor-
rhage: a prospective study of contrast extravasation using MRI 
Y. Silva1, M. Terceño2, J. Puig3, J. Serena4, G. Blasco5,  C. van Eendenburg6, S. Remollo7,  K. 
Mowatt8, S. Pedraza9, M. Castellanos10

 
Department of Neurology. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN1,Department 
of Neurology. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN2, Department of Radiology. 
Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN3, Department of Neurology. Hospital Dr 
Josep Trueta, IDIBGI, Girona, SPAIN4, Department of Radiology. Hospital Dr Josep Trueta, 
IDIBGI, Girona, SPAIN5, Department of Neurology. Hospital Dr Josep Trueta, IDIBGI, Girona, 
SPAIN6, Department of Radiology. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN7, Depart-
ment of Radiology. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN8, Department of Radiol-
ogy. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN9, 
Department of Neurology. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN10

Background:Although the computed tomography angiography (CTA) spot sign represents a 
successful radiographic marker of hematoma expansion (HE) and outcome in patients with 
intracerebral haemorrhage (ICH) its sensitivity for the prediction of HE has been recently re-
ported of 51%. The aim of our study is to study whether MRI improves the capacity of CTA to 
predict HE and outcome of patients with ICH. 
Methods:We prospectively studied 104 patients with a primary ICH within 12 hours of symp-
tom onset using MRI and CT. Contrast extravasation (CE) was evaluated on the baseline MRI 
in post-contrast T1 and FLAIR sequences after the administration of gadobutrol, and was clas-
sified as one of 4 patterns: central (A), peripheral (B), mixed (C) or absent (D). We also record-
ed the number of spot signs. Early neurological deterioration (END) during the first 72 hours 
and in-hospital mortality were collected. HE was defined as a volume increase of >33% be-
tween the baseline and follow-up CT. We analysed the sensitivity and specificity value of MRI 
in predicting HE, END and mortality. 
Results:CE was detected in 75.1% and 47.6% of patients in T1 and FLAIR sequences, respec-
tively. CE in T1 was significantly associated with END (36.8% vs 0%,p<0.001) and mortality 
(25.6% vs 0%,p=0.004). Patterns A and C were more frequently associated with END (44.9% 
vs 11.3%,p<0.001) and mortality (33% vs 5,7%,p<0.001). Sensitivity of T1 in predicting END 
and mortality was 100%, however specificity was 30% and 36% respectively. CE in FLAIR 
was also significantly associated with END and mortality.  The presence of >2 spot signs in 
T1 and FLAIR was significantly associated with END and mortality. Patterns A and C in T1 
were significantly associated with HE in comparison with patterns B and D (46.9% vs 19.4%, 
p=0.01) with a sensitivity of 68% and a specificity of 63%.  
Conclusions:CE on MRI was significantly associated with bad outcome. The presence of pat-
terns A and C improve the sensitivity in predicting HE.
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Different CT-perfusion algorithms in the detection of delayed cerebral ischemia after an-
eurysmal subarachnoid hemorrhage 
C.H.P. Cremers1, J.W. Dankbaar2, M.D.I. Vergouwen3,  P.C. Vos4, H.E. Bennink5,  G.J.E. Rin-
kel6, B.K. Velthuis7,  I.C. van der Schaaf8

 
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, 
University Medical Centre Utrecht, Utrecht, THE NETHERLANDS5, University Medical Cen-
tre Utrecht, Utrecht, THE NETHERLANDS6, University Medical Centre Utrecht, Utrecht, THE 
NETHERLANDS7, University Medical Centre Utrecht, Utrecht, THE NETHERLANDS8

Background: The use of tracer delay sensitive perfusion algorithms in CT-perfusion (CTP) re-
sults in an overestimation of the extent of ischemia in thromboembolic stroke. Therefore, in di-
agnosing delayed cerebral ischemia (DCI) after aneurysmal subarachnoid hemorrhage (aSAH), 
delayed arrival of contrast due to vasospasm may also overestimate the extent of ischemia. We 
investigated the diagnostic accuracy of a tracer delay sensitive and insensitive algorithm for de-
tecting DCI in aSAH patients. 
Methods: From a prospectively collected series of aSAH patients admitted between August 
2007 and February 2011, we included patients with any clinical deterioration other than re-
bleeding within 21 days after SAH who underwent plain-CT/CTP/CTA imaging. CTP maps 
were calculated with tracer delay sensitive and insensitive algorithms and were visually as-
sessed for the presence of perfusion deficits by two independent observers with different levels 
of experience. The diagnostic value of both CTP algorithms for both observers was calculated. 
Causes of clinical deterioration were categorized into DCI and non-DCI. 
Results: 71 patients were included. For the experienced observer the positive predictive values 
(PPVs) were 0.67 for the delay sensitive and 0.66 for the delay insensitive algorithm, negative 
predictive values (NPVs) were 0.73 and 0.74. For the less experienced observer PPVs were 
0.60 for both algorithms, and NPVs were 0.66 for the delay sensitive and 0.63 for the delay in-
sensitive algorithm. 
Conclusion: Test characteristics are comparable for tracer delay sensitive and insensitive al-
gorithms for the visual assessment of CTP in diagnosing DCI, which indicates that both algo-
rithms can be used in patients with aSAH.
 
 

Table 1.  Test characteristics of visual CT perfusion assessment for diagnosing DCI

Tracer 
delay

Sensitivity 
(95%CI)

Specificity 
(95%CI)

PPV 
(95%CI)

NPV 
(95%CI)

Observer 1 
(experien-
ced)

Sensitive 0.73 

(0.55-0.87)

0.67 

(0.49-0.81)

0.67 

(0.49-0.81)

0.73 

(0.55-0.87)
Insensitive 0.72 

(0.53-0.86)

0.68 

(0.50-0.82)

0.66 

(0.48-0.81)

0.74 

(0.56-0.87)
Observer 2 
(less experi-
enced)

Sensitive 0.64 

(0.45-0.80)

0.62 

(0.45-0.78)

0.60 

(0.42-0.76)

0.66 

(0.48-0.81)
Insensitive 0.55 

(0.36-0.72)

0.68 

(0.50-0.82)

0.60 

(0.41-0.77)

0.63 

(0.46-0.77)
Legends:  DCI, delayed cerebral ischemia; 95%CI, 95% confidence interval; PPV, positive predictive value; 
NPV, negative predictive value; tracer delay sensitive is first moment mean transit time (fMTT); tracer delay in-
sensitive is block-circulant singular value decomposition (bSVD).
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Spreading depolarization modulating drugs and delayed cerebral ischemia in patients 
with aneurysmal subarachnoid hemorrhage 
I.A. Mulder1, A.M. Hamming2, C.S. Gathier3,  W.M. van den Bergh4, J.W. Dankbaar5,  R.G. 
Hoff6, M.D. Ferrari7,  G.J.E. Rinkel8, A. Algra9, M.J.H. Wermer10

 
Leiden University Medical Center, Leiden, THE NETHERLANDS1,Department of Neurol-
ogy, Leiden University Medical Center, Leiden, THE NETHERLANDS2, Department of Neu-
rology and Neurosurgery, Brain Center Rudolf Magnus, University Medical Center Utrecht, 
Utrecht, THE NETHERLANDS3, Department of Intensive Care Medicine, University Medical 
Center Groningen, Groningen, THE NETHERLANDS4, Department of Radiology, University 
Medical Center Utrecht, Utrecht, THE NETHERLANDS5, Department of Anesthesiology, Uni-
versity Medical Center Utrecht, Utrecht, THE NETHERLANDS6, Department of Neurology, 
Leiden University Medical Center, Leiden, THE NETHERLANDS7, Department of Neurology 
and Neurosurgery, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, 
THE NETHERLANDS8, Julius Center for Health Sciences and Primary Care, University Medi-
cal Center Utrecht, Utrecht, THE NETHERLANDS9,Department of Neurology, Leiden Univer-
sity Medical Center, Leiden, THE NETHERLANDS10

Background Delayed cerebral ischemia (DCI) occurs in approximately 30% of patients with 
aneurysmal subarachnoid hemorrhage (SAH). A proposed underlying mechanism for DCI is 
spreading depolarization (SD). We investigated the influence of SD modulating drugs on the 
occurrence of DCI. Methods We combined data from four cohorts of SAH patients for whom 
data were available on home medication use before hospital admission, occurrence of DCI and 
clinical outcome. Home medication was classified as SD inhibiting, SD facilitating or SD neu-
tral based on an intensive literature review. We performed Cox and Poisson regression analysis 
and calculated hazard ratios (HR) and risk ratios (RR) for the influence of SD modulating drugs 
on our primary outcome measure DCI and secondary outcome measure poor clinical outcome 
(mRS ≥3) three months after SAH. Data were adjusted for age, sex and clinical condition on 
admission. Results DCI occurred in 343 (29%) of 1195 patients included in the study. Patients 
using SD inhibiting home medication had an adjusted HR of 0.67 (95%CI 0.42-1.06) for DCI 
whereas patients using facilitating drugs had an adjusted HR of 1.28 (95%CI 0.85-1.92). Pa-
tients using SD inhibitors had an adjusted RR of 1.42 (95%CI 1.15-1.76) and patients using 
facilitators an adjusted RR of 1.12 (95%CI 0.82-1.53) for poor outcome. Conclusion Our data 
suggest that SD inhibiting drugs may reduce the development of DCI but also worsen clinical 
outcome. Modulation of SD as therapeutic strategy should be further investigated before it can 
be used for preventing DCI after SAH. 
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Clinical characteristics and outcome of intracerebral hemorrhage in young adults 
L.C.A. Rutten-Jacobs1, N.A.M. Maaijwee2, R.M. Arntz3,  H.C. Schoonderwaldt4, L.D. Dor-
resteijn5,  E.J. van Dijk6, F-E de Leeuw7

 
Radboud university medical center, Donders Institute for Brain, Cognition and Be-
haviour, Department of Neurology, Nijmegen, THE NETHERLANDS1,Radboud university 
medical center, Donders Institute for Brain, Cognition and Behaviour, Department of Neurol-
ogy, Nijmegen, THE NETHERLANDS2, Radboud university medical center, Donders Insti-
tute for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE NETH-
ERLANDS3, Radboud university medical center, Donders Institute for Brain, Cognition and 
Behaviour, Department of Neurology, Nijmegen, THE NETHERLANDS4, Medisch Spectrum 
Twente, Department of Neurology, Nijmegen, THE NETHERLANDS5, Radboud university 
medical center, Donders Institute for Brain, Cognition and Behaviour, Department of Neurolo-
gy, Nijmegen, THE NETHERLANDS6, Radboud university medical center, Donders Institute 
for Brain, Cognition and Behaviour, Department of Neurology, Nijmegen, THE NETHER-
LANDS7

Background 
Immediately after intracerebral hemorrhage (ICH) in young adults, clinicians often face uncer-
tainties regarding the prognosis, whilst considering different treatment options. In this phase, 
reliable prognostic information is needed, but only limited data exist on determinants of the 
short- and long-term prognosis after young ICH.  
Therefore, we aimed to identify clinical determinants of short and long-term prognosis after 
spontaneous ICH in young adults. 
Methods 
We investigated 98 consecutive patients with an ICH, aged 18-50 years, admitted to our hospi-
tal between 1980 and 2010. Collected ICH characteristics included presenting symptoms, etiol-
ogy, location, severity (National Institutes of Health Stroke Scale (NIHSS) and Glasgow Coma 
Scale (GCS)). Outcomes were case-fatality (death < 30 days), poor functional outcome (modi-
fied Rankin Scale >2), long-term mortality and recurrent ICH. We assessed discriminatory pow-
er of factors associated with case-fatality (area under receiver operating curve (AUC)). 
Results 
Case-fatality was 20.4% (n=20) and well predicted by the GCS (AUC 0.83). Among 30-day 
survivors, 51.3% had a poor functional outcome at discharge. After a mean follow-up of 11.3 
years (SD 8.3), another 10 patients (12.8%) had died (overall 20-year cumulative mortality 
31.4% (95% CI 21.3%-41.5%)). Compared with nationwide population data, long-term mortal-
ity was only increased in patients aged 40-50 years (SMR 4.8 (95% CI 2.3-8.6)). Recurrent ICH 
occurred in 6 patients (10-year cumulative incidence 12.2% (95% CI 1.5%-22.9%)), all with 
the index ICH due to structural vascular malformations. 
Conclusion 
Prognosis after young ICH is poor, mainly due to high case-fatality, that is well predicted by 
the GCS. An exception are 30-day survivors  < 40 years, who have a similar long-term risk of 
dying as the general population. Recurrence risk is especially present in patients with structural 
vascular malformations, whereas risk seems to be very low in other patients. 
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The effect of the prior use of antiplatelet treatment on intracerebral haemorrhage growth 
and outcome 
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IDIBGI, Girona, SPAIN5, Department of Neurology. Hospital Dr Josep Trueta, IDIBGI, Girona, 
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ogy. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN9

BACKGROUND: The impact of the prior use of antiplatelet treatment (AT) on haematoma 
growth (HG) is controversial. This study aims to analyse the effect of AT on HG and the out-
come of patients. 
METHODS: We prospectively studied 207 patients with a primary intracerebral haemorrhage 
(ICH) within 12 hours of symptom onset. Of these, 45 patients were following AT before the 
ICH. Early neurological deterioration (END) and mortality during hospitalization were record-
ed. HG was defined as a volume increase of more than 33% between the baseline and follow-up 
CT.  
RESULTS: Patients under AT were significantly older (69 (8) vs. 64 (13), p< 0.001) and had 
significantly higher percentages of hypertension, diabetes , ischaemic cardiopathy, prior stroke, 
dementia, and use of statins. No differences were observed regarding baseline haematoma or 
oedema volume or neurological severity at admission. Prior use of AT was associated with sig-
nificant HG (41.7% vs. 21.7%, p=0.04) with no differences in END or mortality. This associ-
ation remains significant in the multivariate analysis after adjusting for potential confounders. 
We also analysed the impact of prior AT according age (< or > 70 years). We observed that the 
association with HG was only observed in the group of patients > 70 years (52.9 % vs. 15%, 
p=0.003) and, again, this association remains significant in the multivariate analysis. 
CONCLUSIONS: Prior use of AT is significantly associated with relevant HG in older patients 
(> 70 years) but has no impact on clinical outcome.
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Anemia is not associated with cerebral venous thrombosis 
J.M. Coutinho1, S.M. Zuurbier2, J. Stam3

 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Academic Medical Centre, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, 
THE NETHERLANDS3

Background: Anemia is often considered a risk factor for cerebral venous thrombosis (CVT), 
but this assumption is mainly based on uncontrolled studies. Methods: We examined the asso-
ciation between anemia and CVT in a case control study. All adult patients with CVT are pro-
spectively included in our hospital since July 2006. From January 2012, we also prospectively 
include adult patients who were initially suspected to have CVT, but in whom this diagnosis 
was dismissed after adequate cerebral imaging (CVT mimics). Anemia was defined as a he-
moglobin concentration at admission of ≤ 7.3 mmol/l (for women) or ≤ 8.3 mmol/l (for men). 
Results: 123 patients with CVT and 76 CVT mimics were included. The most common diagno-
ses in CVT mimics were benign headache (35%), stroke (20%) and malignancy (7%). Patients 
with CVT were younger than CVT mimics (mean age 40 vs. 46 yrs, p=0.01). The sex ratio did 
not differ between the groups (78% women vs. 72%, p=0.4). Papilledema was more common 
in patients with CVT (24 vs. 9%, p=0.02), but other baseline clinical characteristics did not 
differ. The most common risk factors were infection (14 vs. 12%, p=0.6), malignancy (14 vs. 
8%, p=0.2), inflammatory bowel disease (8 vs. 6%, p=0.5) and oral contraceptive use (69% of 
women vs. 22%, p<0.001) for patients with CVT and CVT mimics, respectively. Anemia was 
equally common in both groups (29 vs. 29%, p=1.0). The frequency of severe anemia (Hb ≤ 
5.5 mmol/l) also did not differ (4 vs. 7%, p=0.4). The most common causes of anemia were he-
matological malignancy (22 vs. 22%), gastrointestinal blood loss (11 vs. 9%) and post-partum 
blood loss (11 vs. 4%). The cause of anemia was unknown in 22 and 17% of patients with CVT 
and CVT mimics, respectively. After adjustment for age, sex and cause of anemia, the pres-
ence of anemia was not associated with CVT (OR 1.0 95% CI 0.5-2.1). Conclusion: Our data 
indicate that anemia is common in patients with CVT, but is not an independent risk factor for 
CVT. 
 
 

B2121 Intracerebral/subarachnoid haemorrhage and venous diseases  

Acetazolamide in acute cerebral venous thrombosis: a case-control study 
D. Aguiar de Sousa1, J.M. Ferro2, P. Canhão3, F. Barinagarrementeria4, M.- G. Bousser5,  J. 
Stam6 
the ISCVT investigators
 
Department of Neurosciences (Neurology), Hospital de Santa Maria, University of Lisbon, 
Lisbon, PORTUGAL1,Department of Neurosciences (Neurology), Hospital de Santa Maria, 
University of Lisbon, Lisbon, PORTUGAL2, Department of Neurosciences (Neurology), Hos-
pital de Santa Maria, University of Lisbon, Lisbon, PORTUGAL3, Department of Neurology, 
Instituto Nacional de Neurologia y Neurocirurgia, México City, MEXICO4, Department of 
Neurology, Hôpital Lariboisière, Paris, FRANCE5, Department of Neurology, Academic Medi-
cal Centre, Amsterdam, 6

Background: Acetazolamide (ACZ) is often used in the acute treatment of intracranial hyper-
tension in cerebral venous thrombosis (CVT) although no data are available on its efficacy.  
Methods: We used data from the ISCVT (International Study of Cerebral Vein and Dural Sinus 
Thrombosis), a prospective study with 624 patients with CVT followed-up for a median of 13.9 
months. Death or dependence at last follow-up was compared between cases (patients treated 
with ACZ) and controls (not treated with ACZ), using 3 designs: 1) Case-control study of the 
ISCVT cohort; 2) Case control study stratified accordingly to the dichotomized CVT risk score; 
3) Multivariate logistic regression analysis including predefined predictors of outcome. We per-
formed a sensitivity analysis in patients presenting with isolated intracranial hypertension. Re-
sults: 61 patients were treated with ACZ (9.8%). 1) Patients treated with ACZ or not had similar 
outcomes (9/61 dead or dependent versus 76/486, OR=0.93; 95% CI 0.4-2.0). 2) Treatment 
with ACZ was not associated with outcome in two strata of the CVT risk score (dichotomized 
in ≥3 or <3 points). 3) Treatment with ACZ was not a predictor of outcome in a multivariate 
logistic regression model (p=0.574). ACZ was not associated with improved outcome in 26 
patients who presented with isolated intracranial hypertension syndrome and were treated with 
ACZ.  
Conclusion: In this case control study, treatment in the acute phase of CVT with ACZ was not 
associated with improved functional outcome. We cannot exclude a potential beneficial effect 
of ACZ in headache and visual impairment. 
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The relevance of blood pressure levels on intracerebral haemorrhage growth and clinical 
outcome 
Y. Silva1, M. Terceño2, J. Puig3,  J. Serena4, G. Blasco5,  C. van Eendenburg6, G. Carbó7,  S. Pe-
draza8, M. Castellanos9
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Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN3, Department of Neurology. Hospital Dr 
Josep Trueta, IDIBGI, Girona, SPAIN4, Department of Radiology. Hospital Dr Josep Trueta, 
IDIBGI, Girona, SPAIN5, Department of Neurology. Hospital Dr Josep Trueta, IDIBGI, Girona, 
SPAIN6, Department of Radiology. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN7, Depart-
ment of Radiology. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN8, Department of Neurol-
ogy. Hospital Dr Josep Trueta, IDIBGI, Girona, SPAIN9

Background: High blood pressure levels (BPL) have been related to haematoma growth (HG) 
and neurological deterioration. However, treatment targets remain controversial. The aim of our 
study is to investigate the impact of BPL at different periods on HG and clinical outcome in pa-
tients with acute intracerebral haemorrhage (ICH). Methods: We prospectively studied 238 pa-
tients admitted to our stroke unit due to a primary ICH within 12 hours of symptom onset. Sys-
tolic and diastolic BPL were recorded at admission in the emergency room and every hour until 
the first 24 hours after ICH in the stroke unit. The average systolic and diastolic blood pressure 
values during the following periods were used for the analysis: from admission to 6 hours, from 
6 to 12 hours and from 12 to 24 hours. We also categorized systolic BPL into 2 groups: sys-
tolic BPL < 160 and systolic BPL ≥ 160 mmHg. Early neurological deterioration (END) and 
mortality during hospitalization were recorded. HG was defined as a volume increase of more 
than 33% between the baseline and follow-up CT at 24 hours. Results: BPL during the first 24 
hours had no impact on early neurological deterioration or mortality during hospitalization. Of 
238 patients, 115 had a follow-up CT at 24 hours. Systolic BPL > 160 mmHg during the first 6 
hours were significantly associated to HG at 24 hours (30.8 % vs 12%, p=0.01). Neither systol-
ic BPL from 6 to 24 hours nor diastolic BPL at any period had any impact on HG. Conclusions: 
Systolic BPL ≥ 160 mmHg are related to later haematoma growth in patients with acute intrace-
rebral haemorrhage. Efforts to lower systolic blood pressure need to be started in the first hours 
after symptom onset in these patients.

B2123 Intracerebral/subarachnoid haemorrhage and venous diseases  

Nosocomial infections after aneurysmal subarachnoid hemorrhage - time course, caus-
ative pathogens, and risk factors 
K.G. Laban1, G.J.E. Rinkel2, M.D.I Vergouwen3

 
Department of Neurology and Neurosurgery, Brain Center Rudolf Magnus, University 
Medical Center Utrecht, Utrecht, THE NETHERLANDS1,Department of Neurology and 
Neurosurgery, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, THE 
NETHERLANDS2, Department of Neurology and Neurosurgery, Brain Center Rudolf Magnus, 
University Medical Center Utrecht, Utrecht, THE NETHERLANDS3

Background and purpose:  
Nosocomial infections after aneurysmal subarachnoid hemorrhage (aSAH) are associated with 
prolonged length of stay and poor functional outcome. Before strategies can be designed to re-
duce infections after aSAH, more data are needed on time course, causative pathogens, and risk 
factors of infections.  
Methods:  
In patients with aSAH admitted between 2009 and 2011 we analyzed the proportion of patients 
with infections, day of infection onset, and culture results. Adjusted odds ratios (aOR) with 
95% CI were calculated with logistic regression analysis to identify independent risk factors for 
infections. Adjustments were made for age, sex, and clinical condition on admission. 
Results:  
116 nosocomial infections occurred in 108 (37%) of the 291 included patients. Most infections 
(52%) occurred within the first week. Median day of infection onset was for pneumonia (n = 
49, 17%) day 4 (IQR 3-9), respiratory tract infection (n = 17, 6%) day 4 (IQR 1-7), urinary 
tract infection (n = 26, 9%) day 11 (IQR 7-14), and meningitis/ventriculitis (n = 10, 3%) day 19 
(IQR 9-33). Cultures in patients with infections mostly yielded Escherichia coli (26%), Staph-
ylococcus aureus (25%) and Haemophilus influenzae (19%). Independent risk factors for infec-
tions were ICU admission (aOR, 95%CI; 2.3, 1.3-4.3) and ICU duration (aOR per day, 95%CI; 
1.4, 1.3-1.6). In total, 199 (68%) patients were admitted to the ICU with a median stay of 2 
days (IQR 1-4). 
Conclusion:  
Nosocomial infections after aSAH are common, mostly occur in the first week after ictus, and 
are independently associated with ICU admission and duration. Based on the time course and 
causative pathogens, we suggest that a reasonable strategy to prevent infections after SAH 
would be treatment with ceftriaxone starting on the day of admission. A randomized trial is 
needed to investigate if this strategy not only reduces infections but also improves functional 
outcome. 
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Temporal hemorrhage in cerebral venous thrombosis 
S.M. Zuurbier1, J.M. Coutinho2, R. van den Berg3,  C.B.L.M. Majoie4, J. Stam5 
 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Centre, 
Amsterdam, THE NETHERLANDS2, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS3, Academic Medical Centre, Amsterdam, THE NETHERLANDS4, Academic Medical 
Centre, Amsterdam, THE NETHERLANDS5

Background: Cerebral hemorrhages are common in patients with cerebral venous thrombosis 
(CVT). We examined whether temporal hemorrhages (TH) are associated with a distinctive 
clinical profile.  
Methods: Single centre consecutive case series of adult patients with CVT treated between 
2000 and 2010 (prospectively since 2006).  
Results: Of 102 patients with CVT, 43 patients had an intracerebral hemorrhage on first crani-
al imaging, which was localized in the temporal lobe in 15 (35% of the hemorrhages). Com-
pared to patients with other types of hemorrhages, patients with a TH were older (median 46 
vs. 38 years, p=0.06), and more frequently comatose at admission (34% vs. 17%, p=0.13). 
Focal neurological deficit and seizures were equally distributed. Thrombosis of the left lateral 
sinus was significantly more common (73% vs. 24%, p< 0.05) and thrombosis of the superior 
sagittal sinus was less common (7% vs. 89%, p< 0.05) among patients with a TH compared 
to patients with other types of hemorrhages. Patients with a TH more often had midline shift 
(64% vs. 50%, p= 0.11) and more often underwent decompressive hemicraniectomy (40% vs. 
18%, p=0.10). Good clinical outcome (mRS 0-1) at last follow up did not differ (46% vs. 54%, 
p=0.66), but mortality was non- significantly lower in patients with a TH (7% vs. 29% p=0.11). 
Three of the 15 patients with TH were initially incorrectly diagnosed with a primary intracere-
bral hemorrhage, resulting in inappropriate treatment decisions.  
Conclusion: One third of the patients with CVT and intracerebral hemorrhage presented with 
a hemorrhage in the temporal lobe, often related to a thrombosis of the left lateral sinus. These 
patients more often required decompressive surgery, but did not have a worse outcome than pa-
tients with other hemorrhages. 
 
 

B2125 Intracerebral/subarachnoid haemorrhage and venous diseases  

Past medical history of hypertension and vitamin K antagonist are independent predic-
tors of early mortality of ICH in the Stroke Brest Registry regardless of location and vol-
ume: a study of 340 cases. 
A. JOURDAIN1, E. NOWAK2, F.M MERRIEN3, A. TIREL-BADETS4, F. ROUHART5,  I. 
VIAKHIREVA-DOVGANYUK6, P. GOAS7,  S. TIMSIT8 
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CHRU BREST SERVICE DE NEUROLOGIE, BREST, FRANCE8,

Background The Brest stroke registry is a continuous population-based registry. Data are col-
lected prospectively and retrospectively (hot and cold pursuit) in different hospitals and outside 
in a defined area including Brest. The aim of this registry is to record all stroke in patients aged 
above 15 years since January 1st 2008. Our aim was to identify independent predictors of 28-
day mortality after spontaneous intracerebral haemorrhage (ICH).  
Methods All validated cases of ICH were included from 2008 to 2010. Patients who had an 
isolated sub-arachnoid haemorrhage or ICH related to traumatic injury were not included. De-
mographic, clinic variables and brain imaging results were collected. To identify patients who 
were more at risk of death, we studied early mortality in 3 sub-groups : age ³75 years, Glasgow 
Coma Scale d 8 and ICH volume > 30 cm3. Univariate and multivariate odds ratios with 95% 
confidence intervals were calculated by logistic regression.  
Results Among 2569 validated strokes during 2008-2010 periods, 340 cases were included. 
Mean age was 73.2 years, 59% patients had hypertension and 22% were treated by Vitamin 
K Antagonist (VKA). 42% had a lobar or deep ICH and 15% an infra-tentorial ICH. The 28-
day mortality rate was 34%. Independent predictors of death were : age ³75 years (OR=2.63, 
CI [1.13-6.1], p=0.02), medical history of hypertension (OR=2.74, CI [1.23-6.12], p=0.01), 
VKA treatment (OR=4.38, CI [1.34-14.3], p=0.01), Glasgow Coma Scale d  8 (OR=10.8, CI 
[4.43-26.29], p<10-4), deep location (OR=2.97, CI [1.14-7.73], p=0.02), intraventricular hae-
morrhage (OR=3.2, CI [1.51-6.78], p=0.002) and volume > 30 cm3 (OR=5.73, CI [2.33-14.1], 
p=10-4). Conclusion Our results showed that independent predictors of ICH, despite well-
known factors defined in ICH score, are medical history of hypertension regardless of localiza-
tion (lobar or deep ICH) and VKA treatment independently of volume, as if the speed of growth 
was as important as the volume itself. 
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Test characteristics of neck stiffness in patients suspected of nontraumatic subarachnoid 
haemorrhage 
D. Backes1, G.J.E. Rinkel2, M. Sturkenboom3, M.D.I. Vergouwen4
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Background The evaluation of patients with a clinical suspicion of nontraumatic subarachnoid 
haemorrhage (SAH) that present with a normal level of consciousness without neurologic defi-
cits is challenging. Neck stiffness can be the only diagnostic clue at neurological examination. 
Since neck stiffness may take up to several hours to develop, we determined the test-character-
istics of neck stiffness over time. Methods We determined test characteristics of neck stiffness 
as assessed at the ER by neurology residents with varying levels of experience with correspond-
ing 95% confidence intervals (CI) ≤6 hours and between 6 hours and 3 days after symptom 
onset. The presence or absence of neck stiffness was retrieved from the medical records of con-
secutive patients that presented between 2005-2013 with a clinical suspicion of SAH, a normal 
level of consciousness, no focal neurologic deficits and within three days after symptom onset. 
In a secondary analysis, multiple imputation was used to account for missing values regard-
ing the presence of neck stiffness. Results We included 249 patients. When patients presented 
≤6 hours (n=145), sensitivity was 60% (95%CI:47%-71%), specificity 93% (95%CI:84%-
98%), positive predictive value 90% (95%CI:78%-97%), and negative predictive value 69% 
(95%CI:59%-78%). When patients presented between 6 hours and 3 days after symptom onset, 
sensitivity was 84% (95%CI:66%-95%) specificity 84% (95%CI:70%-93%), positive predic-
tive value 77% (95%CI:59%-89%), and negative predictive value (89%; 95%CI:76%-96%). 
Multiple imputation to account for missing values in 24 (9.6%) patients yielded similar results. 
Conclusions The sensitivity of neck stiffness at neurologic examination increases over time. Al-
though it is helpful in the evaluation of patients with a clinical suspicion of SAH and a normal 
level of consciousness, it is an insensitive and unreliable diagnostic finding to rule out SAH. 
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Predictors of time from headache onset to computed tomography in emergency patients 
with suspected subarachnoid hemorrhage 
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Department of Emergency Medicine, University of Ottawa, Ottawa, CANADA1,Depart-
ment of Emergency Medicine, University of Ottawa, Ottawa Hospital Research Institute, Otta-
wa, CANADA2, Departments of Emergency Medicine, of Biomedical & Molecular Sciences, 
Queen’s University, Kingston, CANADA3

BACKGROUND:  
Computed tomography (CT) has maximal sensitivity for subarachnoid hemorrhage (SAH) 
when performed within six hours of headache onset. This time effect is widely assumed to re-
flect dispersion and lysis of blood, but may also be influenced by volume and severity of SAH. 
Our objective was to assess the impact of clinical and hospital variables on time from headache 
onset to CT in alert and neurologically intact emergency department (ED) patients with sus-
pected SAH.  
METHODS:   
This was a prospective cohort study at the EDs of 11 Canadian hospitals from 2000 to 2010. 
Subjects were adults with an acute, non-traumatic headache in whom CT was performed to rule 
out SAH. Data were collected on clinical characteristics including triage assessment (Canadian 
Triage Acuity Scale, CTAS). Our primary outcome was time from headache onset to CT. Multi-
variable Cox modelling was performed to identify predictors of time to CT.  
RESULTS:  
Of 2,412 ED headache patients, 194 were deemed SAH positive. In patients with SAH, median 
times from headache onset to hospital registration and registration to CT were 4.5 hours and 1.9 
hours respectively, compared to 9.6 hours and 2.5 hours among patients without SAH. Predic-
tors associated with decreased time from headache onset to CT included onset during exertion 
(HR=1.2, 95% CI=1.02–1.32), witnessed loss of consciousness (HR=1.3, 95% CI=1.03–1.60), 
high triage acuity (CTAS 1-2 vs CTAS 4-5 HR=1.9, 95% CI=1.60–2.16), ambulance arrival 
(HR=1.2, 95% CI=1.08–1.32), and worst headache of life (HR=1.5, 95% CI=1.32–1.75).  
CONCLUSIONS: 
Various clinical and system variables indicative of severity predict time to CT from headache 
onset. The greatest delay is prior to hospital arrival, implying patients present sooner when the 
headache is more serious. These effects may account for some of the improved sensitivity of 
early CT, even in the relatively narrow spectrum of SAH patients who are alert and neurologi-
cally intact at presentation. 
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Geometric and morphologic aneurysm characteristics in patients with subarachnoid hae-
morrhage and multiple intracranial aneurysms 
D. Backes1, M.D.I. Vergouwen2, B.K. Velthuis3,  I.C. van der Schaaf4, A.S.E. Bor5,  A. Algra6, 
G.J.E. Rinkel7
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Background 
Assessment of rupture risk of unruptured intracranial aneurysms is inaccurate and mainly based 
on aneurysm size and location. Additional risk factors are needed to improve patient selection 
for aneurysm treatment. Case-control studies comparing aneurysm characteristics between pa-
tients with ruptured and unruptured aneurysms are subject to confounding by patient charac-
teristics. To avoid this risk, we compared aneurysm characteristics of ruptured and unruptured 
aneurysms within patients with subarachnoid haemorrhage (SAH) and multiple intracranial an-
eurysms. 
Methods 
Patients with aneurysmal SAH, multiple aneurysms, and identification of the ruptured aneu-
rysm based on pattern of hemorrhage on CT or surgical findings who presented between 2003-
2013 were included. CT-angiograms were evaluated on aneurysm location, size, shape, configu-
ration, perianeurysmal environment, and flow angles. We calculated odds ratios (OR) with 95% 
confidence intervals (95%CIs) using conditional univariable logistic regression analysis. Analy-
ses were repeated after adjustment for aneurysm size and location. 
Results 
In 36 (29%) of the 124 included patients with 302 aneurysms not the largest aneurysm had rup-
tured. After adjustment for aneurysm size and location, aspect ratio (aOR 3.3; 95% CI:1.3-8.4), 
irregular shape (aOR 3.0; 95% CI:1.0-8.8) and aneurysm deformation by the perianeurysmal 
environment (aOR 2.7; 95% CI:1.2-6.1) were associated with aneurysm rupture. 
Conclusions 
In patients with multiple aneurysms, often not the largest aneurysm has ruptured. Besides size 
and location, aspect ratio, irregularity and perianeurysmal environment are associated with an-
eurysm rupture independent of patient characteristics. Additional studies are needed to assess 
the absolute risks of rupture for small aneurysms with or without these risk factors. 
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Independent predictors of long-term mortality of intracerebral haemorrhage in the 
Stroke Brest Registry: a study of 340 cases. 
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Background: The Brest stroke registry is a continuous population-based registry. Data were col-
lected prospectively and retrospectively (hot and cold pursuit) in different hospitals and outside 
in a defined area including Brest. The aim of this registry was to record all stroke in patients 
aged above 15 years since January 1st 2008. Our aim was to identify independent predictors 
of long-term mortality after spontaneous intracerebral haemorrhage (ICH). Methods: All vali-
dated cases of ICH were included from 2008 to 2010. Patients who had an isolated sub-arach-
noid haemorrhage or ICH related to traumatic injury were not included. Demographic, clinic 
variables and brain imaging results were collected. To identify patients who were more at risk 
of death, we studied long-term mortality in 3 sub-groups: age >75 years, Glasgow Coma Scale 
(GCS) ≤ 8 and ICH volume > 30 cm3. Univariate and multivariate hazard ratios with 95% con-
fidence intervals were calculated by logistic regression. Results: Of 340 patients with ICH, 206 
(60.1%) survived after 28 days. Among survivors, mortality at 6 months, 1 year and 3 years 
was respectively 17.3%, 25.4% and 50.9%. Independent predictors for death among survi-
vors were diabetes mellitus at baseline (HR=3.24 [1.45-7.2], p=0.004) and GCS ≤ 8 (HR=4.34 
[1.95-9.67], p=0.0003). Conclusion: Our results showed that independent predictors of ICH 
are GCS and medical history of diabetes, suggesting that long-term mortality is dependent on 
initial clinical neurological severity and maybe atherosclerosis disease. Imaging predictors of 
long-term mortality will be also presented. 
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Clinical and radiological predictors of mortality in patients with Isolated pontine hemor-
rhage 
A. RUIZ-FRANCO1, A. ARAUZ-GONGORA2
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INTRODUCTION. Isolated pontine hemorrhage (IHP) represents 10 % of intracranial hem-
orrhages. OBJECTIVE.  Identify clinical and radiological predictors of mortality in patients 
with IHP. METHODOLOGY. Review of all patients with HPA treated between 1990 and 2013 
by the Neurological Institute of Mexico. We divided the patients into two groups: (1) patients 
who survived, and patients who died. According to its location was divided into three groups: 
I. Hemorrhage Basal II. Hemorrhage Tegmental and III. Massive hemorrhage. The two groups 
were compared for: 1 ) Age, gender and risk factors. 2). Site of hemorrhage, 3). Clinical Pre-
sentation, 4). Radiological findings and 5). Prognosis. Long-term outcome was rated using the 
modified Rankin Scale (mRS) score at the time of the last follow-up. RESULTS. 68 patients 
were included, with a mean age of 47.5 years. 56% were men. Mean follow-up among survi-
vors was 52 months. Thirty patients (44%) died and 38 patients (56%) survived. Hypertensive 
hemorrhage was the most frequent (56 %). The overall mortality rate was 44%. The main asso-
ciated risk factors were: hypertension, diabetes mellitus and smoking, without significant differ-
ences between groups. The patients who died had predominantly massive bleeding (78%) and 
in those who survived the most common site of hemorrhage was tegmental  (83%). Coma on 
admission
(p = 0.001), alterations in breathing pattern (p = 0.001 ), decerebrate posture (p = 0.001 ), quad-
riplegia (p = 0.009 ), intraventricular extension (p = 0.001), necessity of mechanical ventilation 
(p = 0.000), hydrocephalus (71%, p = 0.004), Drainage intraventricular (p = 0.006) were found 
statistically significant predictors for mortality with univariate analysis. CONCLUSIONS. The 
decrease of consciousness, presenting quadriparesis, impaired in the breathing pattern, use of 
mechanical ventilation, decerebrate, massive pontine hemorrhage extension to the ventricular 
system and hydrocephalus are factors associated with mortality.
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Characteristics of patients with Cerebral Venous Thrombosis; data from Evaggelismos 
Stroke Registry 
M. Mamali1, P. Zis2, I. Bageris3, G. Kolovos4, A. Tavernarakis5

 
Evaggelismos General Hospital, Department of Neurology, Athens, GREECE1,Evaggelis-
mos General Hospital, Department of Neurology, Athens, GREECE2, Evaggelismos General 
Hospital, Department of Neurology, Athens, GREECE3, Evaggelismos General Hospital, De-
partment of Neurology, Athens, GREECE4, Evaggelismos General Hospital, Department of 
Neurology, Athens, GREECE5 

BACKGROUND 
Cerebral venous thrombosis (CVT) is a rare cause of cerebrovascular disease. We aimed to de-
scribe the characteristics of patients with CVT admitted in Evaggelismos General Hospital, a 
tertiary hospital in Athens, Greece. 
METHODS  
We looked into data of all patients admitted with a diagnosis of CVT, between 01/2011 and 
08/2013. Demographic and clinical characteristics were recorded. 
RESULTS 
Out of 1443 stroke patients, 14 (11 female, 3 male) were diagnosed with CVT (0.97%). The 
mean age of our case series was 41±13 yrs. 
The most common initial manifestation was headache (71.4%), followed by motor deficit 
(35.7%), seizures (21.4%), vomiting (21.4%) and visual symptoms (14.3%). The transverse si-
nus was occluded in all cases, followed by the sigmoid (50%), the superior sagittal (42.9%), the 
jugular vein (21.4%) and the straight and inferior sagittal sinus (7.1% each). 
Prothrombotic conditions were the most common risk factor (50%), with protein S deficien-
cy being the most frequently identified. For two patients, the molecular genetic screening for 
thrombophilia revealed that they were homozygous for the MTHFR C677T mutation. 
Six out of 11 women presented a gender-specific risk factor (oral contraceptives or puerperi-
um). Two patients (14.3%) had liver dysfunction; one related to illicit drug use and one because 
of acute hepatitis A infection.  
For 4 patients (28,6%) no cause was identified. However, one of them had an immunological 
comorbidity (autoimmune thyroiditis) and one had a prior history of deep vein thrombosis. 
Eleven patients (78.6%) had a good outcome, while 3 (21.4%) died.  
CONCLUSION 
Our results are concordant with most modern stroke registries in which young age of onset and 
female predominance (3:1) are also highlighted.
Prothrombotic conditions are the most common cause of CVT and molecular genetic screening 
can be helpful in identifying them. However, 1 out of 4 patients remain undiagnosed, highlight-
ing thus the necessity of further research in CVT.
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Intracranial cerebral artery dissection of anterior circulation as a cause of convexal sub-
arachnoid haemorrhage. 
K. Fukuma1, M. Ihara2, T. Tanaka3, K. Toyoda4, K. Nagatsuka5

National Cerebral and Cardiovascular Center, Suita, JAPAN1,National Cerebral and Car-
diovascular Center, Suita, JAPAN2, National Cerebral and Cardiovascular Center, Suita, JA-
PAN3, National Cerebral and Cardiovascular Center, Suita, JAPAN4, National Cerebral and 
Cardiovascular Center, Suita, JAPAN5

Background－Convexal subarachnoid hemorrhage (cSAH) defined by intrasulcal bleeding 
restricted to the hemispheric convexities has several etiologies, including reversible cerebral 
vasocontriction syndrome, cerebral amyloid angiopathy, and internal carotid artery stenosis/oc-
clusion. However, it remains unknown whether cerebral artery dissection causes cSAH. Meth-
ods－We retrospectively surveyed patients admitted to our hospital between 2005 and 2013 
with ischaemic stroke or transient ischemic attack due to cerebral artery dissection. cSAH was 
identified with CT or MRI images. Data concerning demographics, neuroimaging, treatment, 
and prognosis were collected. Results－Eighty-two patients were diagnosed with ischaemic 
stroke caused by cerebral artery dissection and six of the 82 patients (7%) showed cSAH. Me-
dian age of the six patients (3 men) was 49 years (range, 39–67 years). The middle cerebral 
artery (MCA) was responsible for the dissection in four cases and the anterior cerebral artery 
(ACA) in the remaining two with the frequency of cSAH of 33% (4 in 12) in the MCA and 
17% (2 in 12) in the ACA dissection cases. In all the MCA dissection cases, cSAH occurred in 
the arterial borderzone between ACA/MCA territories. cSAH was self-limiting although two 
patients showed early reperfusion with temporary cSAH enlargement. Use of antithrombotics 
in four patients in the acute or subacute phase did not apparently complicate the clinical course. 
All the six patients achieved modified Rankin Scale of 0–2 at 3 months post-stroke. Conclu-
sion－cSAH accompanying intracranial dissection in the anterior circulation is not a rare but 
self-limiting process. 
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Predictive value of CSF Xanthochromia in CT negative thunderclap headache 
L.T. Sansom1, R. Azad2, S. Datta3, H. Ramadan4

 
United Lincolnshire Hospitals NHS Trust, Lincoln, UNITED KINGDOM1,Department of 
Biochemistry, Bradford Teaching Hospitals Foundation NHS Trust, Bradford, UNITED KING-
DOM2, Department of Neurology, Bradford Teaching Hospitals Foundation NHS Trust, Brad-
ford, UNITED KINGDOM3, Department of Neurology, Bradford Teaching Hospitals Founda-
tion NHS Trust, Bradford, UNITED KINGDOM4

Background: Thunderclap headache (TH) has an incidence of 43 per 100,000. TH is treat-
ed with high clinical suspicion of sub-arachnoid haemorrhage (SAH). Traditional teachings 
state CT head is required in TH; if CT is negative then lumbar puncture (LP), to identify Xan-
thochromia (Xa), should be used to exclude SAH. These ideas are based on small and historical 
prospective studies. More recently it has been reported that sensitivity and specificity of CT 
for SAH in patients with TH is 100%. Method: Prospective log of all presentations of stroke 
in those ≥18 years, from 01/05/2013 to 31/10/2013 at Bradford Teaching Hospitals (BTH). 
We aimed to determine the rate of LP confirmed SAH in CT negative patients presenting with 
TH. LP analysis data was generated by BTH biochemistry department; clinical details, CT and 
CSF results were retrospectively reviewed. Results: 18 (5.6%) of 323 consecutive acute stroke 
patients were diagnosed with CT head confirmed SAH during the 6-month period. During the 
same period 60 LPs were performed in CT negative presentations of TH. 52 of 60 CSF ex-
aminations were normal for all CSF parameters. 5 of 8 CSF examinations were positive for 
oxyhaemoglobulin; aneurysm was excluded in 5 patients with vascular imaging and 3 were 
associated with mild pleocytosis (<10 WBC x 10^6/L). Cerebral infarction was confirmed in 2 
of the 8 patients with subsequent scans. CSF examination showed pleocytosis in the remaining 
one case. No cases of Xa identified. Mean time of onset of TH to presentation at the Emergency 
Department (ED) was 24 hours (Range: 0.5-168). Mean time to CT from onset of TH was 32.1 
hours (Range: 2-170); with mean time from presentation to ED to CT being 8.1 hours (Range: 
1-48). Conclusion: None of the 60 cases of TH with negative CT had positive CSF Xa. This 
highlights the high sensitivity and specificity of CT for detecting SAH and casts doubt on the 
value of LP in CT negative TH. The value of LP in early presentations of TH warrants further 
investigation and research. 
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Predictors of Door-to-Imaging Time in Emergency Headache Patients with Suspected 
Subarachnoid Hemorrhage 
M. Khan1, J.J. Perry2, M.L.A. Sivilotti3

 
Department of Emergency Medicine, University of Ottawa, Ottawa, CANADA1,Depart-
ment of Emergency Medicine, University of Ottawa, Ottawa Hospital Research Institute, Otta-
wa, CANADA2, Departments of Emergency Medicine, of Biomedical & Molecular Sciences, 
Queen’s University, Kingston, CANADA3

BACKGROUND:  
Optimal diagnostic sensitivity of imaging depends on minimal door-to-imaging time (DIT) 
among patients with suspected subarachnoid hemorrhage (SAH). Our objective was to assess 
the impact of clinical and hospital system variables on DIT among patients presenting with 
headache at risk for SAH. 
METHODS:   
This was a prospective cohort study at the emergency departments (EDs) of 11 Canadian hospi-
tals from 2000 to 2010. Subjects were neurologically intact adults with an acute, non-traumatic 
headache in whom CT was performed to rule out SAH. Data were collected on clinical charac-
teristics, including triage assessment (Canadian Triage Acuity Scale, CTAS). Our primary out-
come measure was DIT (interval from hospital registration to CT). Multivariable Cox propor-
tional hazards modelling was performed to identify predictors of DIT.  
RESULTS:  
Our study included 2,412 ED headache patients. Of these, 194 had a diagnosis of SAH. 
Subjects with SAH were older (52.7 vs 44.2 yrs, p < 0.0001) and arrived by ambulance more 
often (56.2% vs 21.7%, p < 0.0001) than subjects without SAH. DIT was shorter in patients 
with SAH (1.9 hours (IQR=1.7) vs 2.5 hours (IQR=2.4)). Variables associated with decreased 
DIT included transfer from another ED (HR=2.0, 95% CI=1.72–2.30), high triage acuity 
(CTAS 1-2 vs CTAS 4-5 HR=1.5, 95% CI=1.32–1.76), arrival by ambulance (HR=1.2, 95% 
CI=1.09–1.35) and male gender (HR=1.1, 95% CI=1.05 –1.23). 
CONCLUSIONS: 
Imaging occurs more quickly in patients with features suggestive of SAH, perhaps reflecting 
prioritizing investigation in patients with a more concerning presentation. The increased sen-
sitivity of CT with shorter delays to imaging may be partially explained by a larger volume or 
severity of SAH, even though in-hospital delays to imaging are much shorter than the delay to 
presentation. As a result, merely expediting imaging in all headache patients may not ensure the 
near-perfect sensitivity of sub-6 hour CT is preserved. 
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Previous antiplatelet therapy in intracerebral haemorrhage patients is not associated with 
haematoma growth 
V. Gramse1, J. Lange2, C. H. Nolte3, H. Audebert4, A. Rocco5

 
Neurologie - CBF -Charite, Berlin, GERMANY1,Neurologie - CBF -Charite, Berlin, GER-
MANY2, Neurologie - CBF -Charite, Berlin, GERMANY3, Neurologie - CBF - Charite, Berlin, 
GERMANY4, Neurologie - CBF- Charite, Berlin, GERMANY5

Background: Haematoma growth in intracerebral haemorrhage (ICH) is a predictor for in-
creased mortality and morbidity.  Antiplatelet therapy (APT) promotes bleeding, therefore, it 
might worsen outcome in patients with ICH. We performed a retrospective analysis to address 
the hypothesis that pre-ICH APT use is associated with haematoma growth. 
Methods: All consecutive patients admitted to our hospital with a diagnosis of ICH during the 
years 2011-2013 were screened. ICH patients due to cerebral tumour, trauma or treated with 
anticoagulants were excluded. Demographic data, risk factors, APT use, admission CT scan and 
follow-up scan as well as haematoma volume and haematoma growth, were assessed. Haemato-
ma volume was determined using the ABC/2 method. 
Results: We screened 116 patients. In 26% of patients a follow-up CT scan was available and 
therefore used for the final analysis. About 18% had APT, 11.2% intra-ventricular bleeding, 
2.6% had a re-bleeding, 11.2% died, 12.9% presented a hematoma growth at follow-up. APT 
was associated with age (p=0.05), previous stroke (p<0.001), history of cardio vascular disease 
((p=0.031) and history of diabetes (p=0.021). Gender and other risk factors were not associated 
with APT. We found a trend towards a correlation between APT use and mortality after ICH. 
In contrast, we did not find a correlation between APT and haematoma volume or haematoma 
growth.  
Conclusions: In our cohort, APT was frequently used in patients who suffered from ICHs, most 
of them had previous stroke and cardiovascular risk factors. APT use at the time of ICH com-
pared to no APT use was associated with mortality but not with haematoma growth. Further 
larger studies will be necessary to confirm these results
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Changes in platelet-dependent primary hemostasis in acute phase of hemispheric intrace-
rebral hemorrhage. 
I.A. Koltsov1, E.M. Smirnov2, A.N. Yasamanova3, T.I. Kolesnikova4, M.Yi. Martynov5,  E.I. 
Gusev6 
 
Russian National Research Medical University, Moscow, RUSSIAN FEDERATION1,Rus-
sian National Research Medical University, Moscow, RUSSIAN FEDERATION2, Russian 
National Research Medical University, Moscow, RUSSIAN FEDERATION3, Russian National 
Research Medical University, Moscow, RUSSIAN FEDERATION4, Russian National Research 
Medical University, Moscow, RUSSIAN FEDERATION5, Russian National Research Medical 
University, Moscow, RUSSIAN FEDERATION6

Background: The goal of this study was to determine the significance of primary hemostasis in 
patients with HIH. 
Methods: 30 patients with HIH, aged 50-75, suffering from stage 3 hypertension were exam-
ined on 1-3rd, 7-10th and 21st day of disease. In all cases diagnosis was verified with CT/MRI 
scan. Platelet aggregation was measured with and without the addition of aggregation inducers 
(ADP, collagen, ristocetin) using a BIOLA optical aggregometer (Russia). 
Results: On the 1st day of HIH with a fatal outcome (Group 1, 17 patients with an average he-
matoma size of 68 cm3), increased spontaneous platelet aggregation (SPA) and induced platelet 
aggregation (IPA) to all the inducers with high-speed interaction between platelets were re-
vealed. In patients with the increase of hematoma size (up to an average of 95.4 cm3) the cor-
relation was revealed between increased SPA and progression of neurological deficit (r=0.614, 
p=0.0). On the day of death (day 5-7) a drastic decrease in IPA to ristocitin was registered. 
Presumably, it was caused by the consumption of platelets and the proteolysis toxic products 
damage to platelets, their inability to adhere to the subendothelium (confirmed by low von Wil-
lebrand factor levels). 
On the first day of HIH with a favorable outcome (Group 2, 13 patients with an average hema-
toma size of 15.3 cm3), there was a transient increase in SPA and IPA to ristocetin and collagen. 
By the end of third week there were a gradual hematoma resorption, SPA and IPA stabilization. 
Unlike patients with fatal outcome, IPA to ristocetin, platelet aggregate sizes and speed of inter-
action between platelets did not decrease in Group 2 patients, which may indicate that platelets 
retained their ability to adhere to the subendothelium, and endothelium, as one of the key he-
mostatic regulators, was intact. 
Discussion: During this study we have determined the prognostic significant correlation be-
tween the clinical course of HIH and the dynamics of the parameters of platelet aggregation. 
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LONG-TERM OUTCOME IN A COHORT OF PATIENTS WITH PRIMARY INTRA-
CEREBRAL HEMORRHAGE FROM A TERTIARY ACADEMIC HOSPITAL IN BRA-
ZIL 
C.M. Barreira1, L. A. T. Silva2, D. Mariano-Gambaro3,  T.E.G. Santos-Pontelli4, F.A. Dias5,  K. 
Tavares6, P.T. Cougo-Pinto7,  M.R. Camilo8, D.G. Abud9, J.P. Leite10, O. M. Pontes-Neto11

 
Ribeirão Preto School of Medicine - University of Sao Paulo, Ribeirao Preto, BRA-
ZIL1,Ribeirao Preto School of Medicine - University of Sao Paulo, Ribeirao Preto, BRAZIL2, 
Ribeirao Preto School of Medicine - University of Sao Paulo, Ribeirao Preto, BRAZIL3, Ri-
beirao Preto School of Medicine - University of Sao Paulo, Ribeirao Preto, BRAZIL4, Ribeirao 
Preto School of Medicine - University of Sao Paulo, Ribeirao Preto, BRAZIL5, Ribeirao Preto 
School of Medicine - University of Sao Paulo, RIbeirao Preto, BRAZIL6, Ribeirao Preto School 
of Medicine - University of Sao Paulo, Ribeirao Preto, BRAZIL7, Ribeirao Preto School of 
Medicine - University of Sao Paulo, Ribeirão Preto, BRAZIL8, Ribeirao Preto School of Med-
icine - University of Sao Paulo, Ribeirao Preto, BRAZIL9,Ribeirao Preto School of Medicine 
- University of Sao Paulo, Ribeirao Preto, BRAZIL10, Ribeirao Preto School of Medicine - Uni-
versity of Sao Paulo, Ribeirao Preto, BRAZIL11

BACKGROUND: Intracerebral Hemorrhage (ICH) is responsible for 10-30% of all cases of 
stroke in developing countries. Information about clinical characteristics and long-term fol-
low-up of these patients is still scarce in such population. We prospectively followed a cohort 
of patient with ICH admitted to our emergency room at a public tertiary center in Brazil.  
METHODS: A cohort of 96 patients with primary ICH admitted between January 2006 and 
April 2008 at the emergency unit of our tertiary academic hospital in Brazil. Demographics, 
risk factors, clinical, laboratory and neuroimaging data were collected on admission. We fol-
lowed functional outcome of the patients at the 3rd, 6th and 12th month and yearly after ICH 
until 2014, through application of clinical deficit and disability scales: NIHSS, the mRS and 
Barthel Index.  
RESULTS: at admission patients had a mean age of 60.35 ± 13.8 years, 63% male, 61.5% 
white, mean hemorrhage volume at admission of 33.6 ± 33.2 cm3, median NIHSS of 22. The 
major ICH risk factors were arterial hypertension (90.6%) and alcohol consumption (56.3%). 
In-hospital mortality rate was 40.6% (39 patients). The 30-day mortality rate was 36.5% (35 
patients); mortality rate in 3 months was 45.8% (44 patients), 52.1% (50 patients) in 6 months 
and 60.4% (58 patients) after one year.  Long-term functional outcome wae unfavorable among 
the majority of survivors, as only 14 patients (14.6%) were independent for activities of daily 
living.  
CONCLUSIONS: patients with primary ICH admitted at our academic center in Brazil have 
predominantly hypertensive ICH, with high mortality rate and multiple comorbidities. The 
main risk factors for ICH are high blood pressure and excessive alcohol intake. The long-term 
functional and clinical outcomes are often unfavorable among survivors. Such findings empha-
size the need for aggressive control of cardiovascular risk factors, assess to intensive care treat-
ment and rehabilitation for patients with ICH in developing countries.
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Subarachnoid Hemorrhage due to Anterior Spinal Artery Aneurysm Rupture 
S.W. Lee1, S.M. Sung2, T.H. Lee3,  S.K Baek4, G.S. Song5,  D.W. Son6, S.K Sung7 
 
Department of Neurosurgery, Pusan National Univeristy Yangsan Hospital, Yangsan, 
SOUTH KOREA1,Department of Neurology, Pusan National University Hospital, Busan, 
SOUTH KOREA2, Department of Neuroradiology, Pusan National University Hospital, Bu-
san, SOUTH KOREA3, Department of Neuroradiology, Pusan National University Yangsan 
Hospital, Yangsan, SOUTH KOREA4, Department of Neurosurgery, Pusan National University 
Yangsan Hospital, Yangsan, SOUTH KOREA5, Department of Neurosurgery, Pusan National 
University Yangsan Hospital, Yangsan, SOUTH KOREA6, Department of Neurosurgery, Pusan 
National University Yangsan Hospital, Yangsan, SOUTH KOREA7

Background : Spinal artery aneurysms are generally associated with arteriovenous malforma-
tions(AVMs) or coarctation of the aorta, whereas isolated spinal artery aneurysms are extremely 
rare. We describe a case of an isolated anterior spinal artery aneurysm manifesting as subarach-
noid hemorrhage(SAH) and intraventricular hemorrhage(IVH). 
METHODS : A 73-year-old man presented with sudden severe headache and posterior neck 
pain. Computed tomography of brain revealed SAH and IVH, mainly in the posterior fossa. 
Cerebral angiography demonstrated an anterior spinal artery aneurysm at the C3/4 level. The 
aneurysm was very small and fusiform nature. After conservative treatment, the patient was 
discharged with no neurological deficit. Six months after ictus, follow-up cerebral angiography 
showed disappearance of the aneurysm. 
RESULTS : Solitary aneurysms of spinal arteries lacking associated vascular malformations are 
extremely rare. In contrast to intracranial aneurysms, the location of spinal artery aneurysms 
is often unrelated to arterial branching sites. The therapeutic strategy for ruptured spinal artery 
aneurysms remains controversial. Surgical interventions, endovascular approaches, and wait-
and-see strategies have been adopted. Because of the possibility of spontaneous regression, fol-
low-up angiography is required to evaluate the natural course of the lesion.  
CONCLUSION : Isolated spinal artery aneuryms manifesting as SAH are extremely rare. How-
ever, if SAH of unknown etiology is encountered, spinal artery aneurysm should be considered 
as a potential bleeding source. 
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Cerebral venous thrombosis: retrospective study of 52 cases 
A. Muñoz González1, F. Díaz Otero2, A. García Pastor3,  P. Vázquez Alen4, A.M. Iglesias Mo-
hedano5,  F. Romero Delgado6, R. Domínguez Rubio7,  Y. Fernández Bullido8, J.A. Villanueva 
Osorio9, A.C. Gil Núñez10 
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rio Marañón, Madrid, SPAIN3, Hospital General Universitario Gregorio Marañón, Madrid, 
SPAIN4, Hospital General Universitario Gregorio Marañón, Madrid, SPAIN5, Hospital Gen-
eral Universitario Gregorio Marañón, Madrid, SPAIN6, Hospital General Universitario Gre-
gorio Marañón, Madrid, SPAIN7, Hospital General Universitario Gregorio Marañón, Madrid, 
SPAIN8, Hospital General Universitario Gregorio Marañón, Madrid, SPAIN9,Hospital General 
Universitario Gregorio Marañón, Madrid, SPAIN10 

Background: Cerebral venous thrombosis (CVT) is an uncommon pathology usually affects 
young individuals.Our objective is to describe epidemiological,clinical,diagnostic and treatment 
features of CVT and to analyze their relation with functional prognosis at discharge. Methods: 
Retrospective study patients with CVT diagnosed from  2000 to 2012 in a tertiary University 
Hospital. Demographic,clinical,neuroimaging,treatment,prognosis data and mortality were re-
corded.The functional prognosis at discharge was expressed by Modified Rankin Scale (mRS). 
Results: 52 patients were included (56% males).Mean age (+/- SD): 26.6+/-23.8 years (range 
0-82).38.5 % patients were aged between 0-15(younger group,YG).In the adult group (AG, 
age>15 years) 36.5% were aged between 15 and 40.Infectious etiology was the most frequent 
in YG (55%) and the use of oral contraceptives in AG (25%).Headache was the most usual ini-
tial clinical symptom (50%) (AG 81.3%,YG 5%).In YG, seizures were presents in the 45%.
Left transverse sinus was affected in 50% of YG and superior sagittal sinus (SSS) in 44% of 
AG.Seizures were significantly associated with the involvement of SSS (p< 0.0001).Cranial TC 
was performed in 65.3% of patients (97% AG,15% YG),cranial CT-Angiography 46%,cranial 
RM 69.2% (pathological findings were observed in 82.3%,95.8%,100% respectively).The most 
usual treatment acute phase was low height molecular heparin in YG (35%) and sodium hep-
arin in AG (50%).Mortality occurred in 7.7% (YG 15%,AG 3.1%).Median mRS at discharge 
was 0 (interquartile range 0-1).SSS involvement was associated with a worse functional out-
come (p=0.089).Sex,time to diagnosis and number of involved sinus were not associated with 
a higher mRS at discharge.Conclusion:The CVT is a heterogeneous pathology with a diversity 
of clinical presentation.The etiology,initial symptoms and sinus involvement are different for 
YG and AG.CVT is associated with a low mortality rate and good functional prognosis inde-
pendently of sex,time to diagnosis or number of sinus involved.
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LONG-TERM OUTCOME IN A 8 YEAR COHORT OF PATIENTS WITH PRIMARY 
INTRACEREBRAL HEMORRHAGE FROM A TERTIARY ACADEMIC HOSPITAL 
IN BRAZIL 
C.M. Barreira1, L. A. T. Silva2, D. Mariano-Gambaro3,  T.E.G. Santos-Pontelli4, F.A. Dias5,  K. 
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- University of Sao Paulo, Ribeirão Preto, BRAZIL10, Ribeirão Preto School of Medicine - Uni-
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BACKGROUND: Intracerebral Hemorrhage (ICH) is responsible for 10-30% of all cases of 
stroke in developing countries. Information about clinical characteristics and long-term fol-
low-up of these patients is still scarce in such population. We prospectively followed a cohort 
of patient with ICH admitted to our emergency room at a public tertiary center in Brazil.  
METHODS: A cohort of 96 patients with primary ICH admitted between January 2006 and 
April 2008 at the emergency unit of our tertiary academic hospital in Brazil. Demographics, 
risk factors, clinical, laboratory and neuroimaging data were collected on admission. We fol-
lowed functional outcome of the patients at the 3rd, 6th and 12th month and yearly after ICH 
until 2014, through application of clinical deficit and disability scales: NIHSS, the mRS and 
Barthel Index.  
RESULTS: at admission patients had a mean age of 60.35 ± 13.8 years, 63% male, 61.5% 
white, mean hemorrhage volume at admission of 33.6 ± 33.2 cm3, median NIHSS of 22. The 
major ICH risk factors were arterial hypertension (90.6%) and alcohol consumption (56.3%). 
In-hospital mortality rate was 40.6% (39 patients). The 30-day mortality rate was 36.5% (35 pa-
tients); mortality rate in 3 months was 45.8% (44 patients), 52.1% (50 patients) in 6 months and 
60.4% (58 patients) after one year. Long-term functional outcome was unfavorable among the 
majority of survivors, as only 14 patients (15%) were independent for activities of daily living.  
CONCLUSIONS: patients with primary ICH admitted at our academic center in Brazil have 
predominantly hypertensive ICH, with high mortality rate and multiple comorbidities. The 
main risk factors for ICH are high blood pressure and excessive alcohol intake. The long-term 
functional and clinical outcomes are often unfavorable among survivors. Such findings empha-
size the need for aggressive control of cardiovascular risk factors, assess to intensive care treat-
ment and rehabilitation for patients with ICH in developing countries.
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RISK FACTORS AND OUTCOME OF LOBAR AND DEEP INTRACEREBRAL HEM-
ORRHAGE  IN A SERIES OF 352 CONSECUTIVE CASES. 
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BACKGROUND 
Spontaneous Intracerebral Hemorrhage (SICH) is a critical condition with high mortality/dis-
ability rates. Hypertension, age, ethnicity, heterogeneous genetic and epigenetic conditions are 
known risk factors (RFs). 
In the present report clinical features, RFs and outcome are analyzed in a selected population. 
METHODS 
Variables defining the cerebrovascular status and event related parameters were analyzed in 352 
SICH cases (M 187, F165, mean-age 72 yrs)selected from a series of 974 incident consecutive 
hemorrhagic events. Size, location of hematoma and vascular burden at neuroimaging were 
considered. 
RESULTS 
The present series of SICH is characterized by a 3 month mortality rate of 30% (35% for lobar 
and 22% for non-lobar subtype: p<0.01) and by severe disability at discharge in over 20%. 
Relevant RFs were hypertension (71.8%), antiplatelet/anticoagulant (OAT) treatments (43.1%) 
and cardiac disease (28.4%). Previous CVD events were recorded in 24% (TIA 25%, stroke 
75%); leucoaraiosis (LA) was observed in 57.7% of cases, of severe degree in 25.5% (ARW-
MC score 3). Others RFs for ICH were gastroenteric disease (31.3%) and cronic renal failure 
(16.2%). 
ICH was non-lobar in 56.8%, lobar in 43 % of cases (74% beeing in OAT: p< 0.01) 
Severe or untreated hypertension was associated with non-lobar location (p<0.01). 
Size of ICH>60 cm3 was present in 28% of cases. 
Larger volume of hematoma, severity of neurological status at presentation and lobar type were 
related to a poorer outcome for both death and disability (p< 0,001, p<0,01). 
CONCLUSION 
Hypertension, history of vascular events (heart/brain) and wide spread damage (small vessel 
disease) all reflect the global vascular burdens that characterize SICH, as also confirmed by the 
high number of cases on secondary prevention treatment for ischaemic events. 
Follow up data (10% recurrence-rate of ICH at 5 years )underline the relevance of small vessel/
amyloid angiopathy as structural RFs in this disease.
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Warfarin and intracranial hemorrhage – single center 6 year retrospective analysis 
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Background. Intracranial hemorrhage is the fearsome complication of anticoagulant treatment. 
Warfarin trials showed a rate of 0,4-0,5% per year. We were interested in real life data about 
warfarin related intracranial hemorrhage at our center.  
Methods. We have searched our hospital database for all spontaneous, non-traumatic intracrani-
al hemorrhages in the period 2005-2011. Hemorrhages were separated into intracerebral (ICH), 
subarachnoid (SAH) and subdural (SDH). General demographic data, anticoagulant treatment 
(ACT), its levels in International normalized ratio (INR), and outcome at discharge were as-
sessed. 
Results. In the cohort of 871 patients with intracranial hemorrhage, there was 75% of ICH, 22% 
SAH and 3% SDH. There was male preponderance in ICH and SDH (62% and 73% respective-
ly) as opposed to SAH (60% females). Mean age was highest in patients with SDH, followed 
by those with ICH and SAH (70, 65 and 56 years respectively). Sixty-one percent of SDH pa-
tients were on ACT at admission, majority of those without any or remote history of trauma. 
Among ICH group 8% were on ACT and only 3% in SAH group. Patients on ACT were signifi-
cantly older (mean 73 years in all subgroups). Compared to all, those on ACT had significantly 
higher mortality in ICH in and SAH, but not in SDH subgroup (43% vs. 51%; 33% vs. 78% and 
50% vs. 41% respectively). On admission 37% of patients on ACT had supratherapeutic INR, 
37% had therapeutic values and 18% had normal INR values. Atrial fibrillation was a reason for 
ACT in 81%, and artificial valves in 14%. In patients with intracranial bleeding on ACT hyper-
tension was reported in 64% compared to 45% in those without ACT. 
Conclusion. About 10% of intracranial hemorrhages are related to ACT with warfarin. Those 
patients are older, are more likely to have hypertension and tend to have worse prognosis. Al-
most one fifth of patients on ACT had normal INR at the time of hemorrhage.
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[Introduction]Since 2002, along with the introduction of endovascular treatment, we have of-
fered acute surgery as a treatment option for SAH patients age 80 years or older. In the present 
study, we examined the impact of acute surgery on clinical outcomes in these elderly patients. 
[Materials and methods]The subjects were 60 patients at least 80 years of age who had been 
admitted to our hospital with a diagnosis of SAH . The subjects were divided into two groups 
according to admission time: the early group consisted of those admitted through 2001 and 
the latter group of patients admitted in 2002 or later. The patients in the early group received 
conservative treatment, while the patients in the latter group were offered acute surgery as a 
treatment option. [Results]1. The early group consisted of 22 patients . On admission, 15 pa-
tients had severe neurological conditions (Hunt and Kosnik grade 4 or 5). The modified Rankin 
scale scores at discharge were 0 to 3 for 2 patients and 6 for 20 patients. 2. The latter group 
consisted of 38 patients . On admission, 25 patients had severe neurological conditions (Hunt 
and Kosnik grade 4 or 5). Seventeen of the 38 patients underwent acute surgery (clipping in 9 
and coil embolization in 8 patients). The modified Rankin scale scores at discharge were 0 to 
4 for 9 patients, 5 for 8 patients and 6 for 21 patients. 3. Mortality at the time of discharge was 
significantly lower in the later than in the early group. However, no significant difference was 
observed in the percentages of patients who were discharged home between the two groups. 
Of the patients who underwent surgery, 8 had poor clinical outcomes at the time of discharge, 
attributable mainly to symptomatic cerebral vasospasm and complications of surgery. [Conclu-
sion] We consider prevention of symptomatic cerebral vasospasm and complications of surgery 
to be essential for improving the clinical outcomes of elderly patients with SAH. 
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TURES AND PROGNOSIS FROM A SINGLE-CENTRE POPULATION IN THE LAST 
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INTRODUCTION: Cerebral sinus venous thrombosis (CSVT) represents the 0.5% of all stroke 
cases. Because of the heterogeneous clinical manifestations, etiologies and prognosis, CSVT 
might be a diagnostic and therapeutic challenge. 
MATERIALS AND METHODS: We evaluated retrospectively 42 consecutive patients (26 fe-
males), median age 42-years (range 21-82), recruited at our Institute in the last 10 years.  
RESULTS: several risk factors were detected; oral contraceptive in 73.1% females; congeni-
tal thrombophilia in 57.9% of cases, including 31.6% of MTHFR C677T polymorphism, 5.3% 
XIII factor and fibrinogen mutations, 10.5% of VIII factor alteration, 15.8% of C and S proteins 
reduction, 5.3% of factor V Leiden homozygous mutation. Other risk factors detected were 
hyper-homocysteinemia (15.8%), cranial trauma (9.5%), infections (16.7%), dysthyroidism 
(16.7%), extracerebral neoplasias (9.5%), chronic myeloproliferative disease (7.1%),  pregnan-
cy/puerperium (4.8%), dehydration (2.4%). Smoke was found in 42.3% of cases, in 11.5% as 
isolated risk factor, and in 30.8% in association with others. The clinical picture was charac-
terized by headache (83.3%), focal signs (50%), vomit (33.3%), seizures (23.8%) and altered 
mental state (28.6%). In 71.4% brain CT-scan was diagnostic for CSVT (confirmed in all cases 
by brain MRI and MR-venography). Involvement of multiple venous districts was observed 
in 52.4%, a venous infarction in 26.2%, a bleeding stroke in 21.4% and subarachnoid haemor-
rhage in 28.6%. At 3-months follow-up, control MRI and MR-venography showed a complete 
venous recanalization in 32.1%, a partial recanalization in 64.3%, no recanalization in 3.6%. 
At 3 months follow-up the modified Rankin Scale was 0 in 84.6%, 2 in 3.8%, 4 in 3.8% and 6 
(death) in 7.7% (3.8% due to other cause). 
CONCLUSION: we have presented a cohort of CSVT. Early neuroimaging and comprehensive 
screening for underlying risk factors play a key role in therapeutic management and in long-
term outcome. 
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Backgound To analyze the clinical features of cerebral vein and sinus thrombosis (CVST) in 
different gendered patients. Methods During past nine years，eighty-two patients of CVST 
were diagnosed. All the medical records, including sex, age, clinical manifestations, findings of 
imaging, treatment and prognosis were analyzed retrospectively in Huashan Hospital. Results 
Of the eighty-two patients (52 men，30 women)，aged from 15 to 73(mean 37.4±15.3)years 
in male patients, female patients aged from 8 to 69 years, average 34.3±14.7 years (P=0.35).
Male patients with indefinite causes accounted for 42.3%, 20% for female patients (p<0.05); 
Five female patients(15.6%) were onset due to gender-specific risk factor(oral contraceptives, 
pregnancy, puerperium), compared with men, P=0.005. There was no difference between men 
and women in other causes such as infection, blood diseases, autoimmune diseases and tumor. 
Headache was the first symptom in most patients regardless of gender, 40.4% men had seizures, 
13.3% in women (P<0.05). 19(36.5%) men showed straight sinus occlusion，4(13.3%)in wom-
en(P<0.05). Forty-two patients had parenchymal lesion, in which thirteen patients(31%)died or 
remained neurological function deficits, in contrast to four patients(10%) had the similar prog-
nosis in forty patients which had no parenchymal damages (P<0.05). Conclusion Compared to 
women, male patients with CVST were more difficult to confirm causes and had a higher pro-
portion of seizures. Female patients had a gender related risk factor. Patients with brain paren-
chymal lesions had poorer ending. 
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Aim: Spasms after subarachnoid hemorrhage (SAH) are a major complication of the disease. 
Clinical symptoms (DCI = delayed cerebral ischemia) and transcranial Doppler (TCD) detec-
tion of spasms are often not clearly related. Currently there is no method available for predict-
ing DCI with high accuracy. Recent studies using perfusion CT show a correlation between per-
fusion abnormalities and the development of DCI. In our prospective monocentric ongoing trial 
we use perfusionsonography to predict DCI. 
Methods: Consecutive SAH patients were prospectively investigated in 2-day intervals within 
the first 13 days after SAH. Conventional TCD, contrast agent based real-time perfusion-so-
nography, and clinical course (NIHSS) were assessed. We used a Philips iU22 system: axial 
investigation plane, 10 cm investigation depth, 2.4 ml of SonoVue™, replenishment kinetics 
and microvascular imaging (MVI) semiquantitative analysis. At least weekly a cranial CT was 
performed. 
Results: 24 SAH patients were included in the study (13 women, mean age: 57.4 years [median 
56.5]), median Hunt and Hess score: 1.5). In 7 cases (38.8%) transtemporal acoustic bone win-
dow was not sufficient. Brain infarction was diagnosed in five of the 11 patients with sufficient 
acoustic bone window. MVI showed a perfusion deficit in the area of infarction in 3 of the 5 
patients. For the detection of infarction sensitivity, specificity, positive and negative predictive 
values of MVI perfusion deficit, TCD spasm and a combination 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.  
Conclusions: Our prospective study showed that MVI enables direct visualization of cerebral 
infarction after SAH in the early stages at the patient`s bedside. Highest positive predictive val-
ue for the detection of infarction was achieved by MVI (ClinicalTrials.gov ID: NCT01537263).
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Changes of cerebral blood flow (CBF) velocity at patients with non- traumatic intracrani-
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The interrelation between cerebral blood-flow velocities is analyzed at various body-positions 
at patients with intracranial hemorrhages. Materials and methods: surveyed 36 patients with 
non-traumatic intracranial hemorrhages at the age of 52,9±10,5 years. Linear blood flow ve-
locity (LBV) in middle cerebral artery (MCA) and internal carotid artery, Lindegaard’s index, 
pulsatility and resistivity index (Ri) in the struck and intact cerebral hemispheres was estimat-
ed. There was three measurements lasting 5 minutes in positions of the head-end of the bed 30 
° - 0 ° - 60 ° for 1, 2, 3 and 5th days after surgery. All patients were divided into two groups: 
survived (61%) and the dead (39%). In the first days the minimum value of LBF in MCA in 
both groups is recorded in situation 0° (р<0,05). In group of the dead LBF in MCA from both 
parties were three times lower, than in survived´s group (р<0,05). Ri in an intact hemisphere 
decreased in horizontal position by 3% at the survived and for 5% at the dead (р<0,05). In 
group of the survived for 3-5 days LBF in MCA decreased (for 11-15%), Ri (decreased by 5%) 
in both hemispheres. By fifth days in group of the died patients distinctions of CBF of LBF in 
MCA and Ri irrespective of positioning completely disappeared. Conclusions: in the first days 
from the beginning of a disease at patients with non- traumatic intracranial hemorrhages the op-
timal position of the head end of a bed is the corner 30 ° and 60 ° in independence of a disease 
outcome as in these provisions the optimal CBF. Decrease in a LBF in MCA in independence 
of positioning at the dead patients can be considered as predictive risk factor of a failure of a 
disease. 
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Cerebral venous sinus and internal jugular vein thrombosis: a case report 
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Background. Cerebral venous sinus thrombosis represents about 1% of all strokes. While  in the 
past it was generally due to otomastoid, orbital and face infections, actually it is often related 
to tumours, pregnancy, oral contraceptives and coagulopathies. In 30% of cases the cause is not 
identified. Internal jugular vein (IJV) thrombosis is a rare condition, usually due to intravenous 
drug abuse, prolonged central venous catheterization, head or neck infections or trauma and 
malignancies.  When there is not an apparent cause of thrombosis the term spontaneous IJV has 
been used.  
Case report. We report on a 47 years old female caucasian patient admitted with a 3 days histo-
ry of headache, fever and cough. She was consuming hormonal contraceptives because of ovar-
ian cyst. When she arrived to the emergency room she presented drowsiness and her Glasgow 
Coma Scale score was 8. She had mild leukocytosis. EEG normal activity is not recognizable, 
monomorphic theta activity, alternating with periods of flattening of cerebral electrical activity 
were detected. ECG showed sinusal tachycardia and chest X-rays were normal. Four mono-
nucleate cells and a mild protein increase were detected by lumbar puncture. Brain CT scan 
showed subaracnoid haemorrhage in the hemispheric scissure. Angio-CT revealed left trasverse 
sinus and left internal jugular vein thrombosis. The patient underwent angio-MRI that confirm 
cerebral and jugular vein thrombosis. She was treated by enoxaparine therapy, and warfarin was 
started 15 days later. The patient improved and she was asymptomatic at 1 month follow up. 
Angio-MRI performed 6 months later showed left trasverse sinus and internal jugular vein par-
tial recanalization, similar response after one and two years. We supposed that thrombosis was 
due to oral contraceptives as other causes were excluded by history and diagnostic tools.  
Conclusion. Although IJV is a rare condition, it should be excluded when cerebral venous sinus 
thrombosis is diagnosed. 
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Intra cranial haemorrhage mimicking a Transient ischemic attack (TIA) 
Y. Duodu1, S. El Tawil2
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Background: 
TIAs are focal neurological symptoms lasting for less than 24 hours caused by reversible cere-
bral ischemia. TIAs are considered as a medical emergency due to the high risk of developing 
an ischemic stroke, and there is a desire to initiate stroke preventive measures in the form of 
antiplatelet or anticoagulation therapy as early as possible after the attack. However, between 
20% and 60% of patients presenting with transient focal neurological symptoms have non-isch-
emic causes. Initiation of antiplatelet or anticoagulation in these patients can be problematic.  
Methods: 
We present a case of intra cranial haemorrhage presenting with transient neurological symp-
toms. Clinical features and management decisions are discussed.  
Results: 
A 50 years old male presented to the TIA clinic with right facial weakness and numbness last-
ing for 8 hours. He was previously fit and well, with no known vascular risk factors. Neurologi-
cal examination at time of presentation was unremarkable, but atrial fibrillations were detected. 
A diagnosis of TIA was made and hisc CHADSvasc score was 2. He was started on anti platelet 
therapy with view of initiating anticoagulation after brain imaging. MRI of the brain was done 
the following day and it showed a left frontal intracranial bleeding, And Digital subtractions an-
giography later confirmed intra-cranial AVM. Anti-platelet therapy was stopped and patient had 
a full recovery.  
Conclusion: 
Intra-cerebral haemorrhage usually causes prolonged focal neurological dysfunction, and is 
usually not included in the differential diagnosis of TIAs. Several cases were described in 
which TIA-like symptoms were caused bysubarachnoid haemorrhage, usually in the context of 
cerebral amyloid angiopathy.  Other causes of intra cranial haemorrhage can also present with 
transient symptoms and care should be taken before initiation of anti platelet or anticoagulant 
therapy.
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Non-traumatic cortical subarachnoid hemorrhage - an alarm sign on cerebral amyloid 
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Background: The deposition of beta-amyloid on the meningeal and cortical vessel walls defines 
cerebral amyloid angiopathy (CAA). It can present as a large parenchymal hemorrhage (PH), 
but it is also a recognized cause of cortical subarachnoid hemorrhage (cSAH). There have been 
reports of patients (with pathologically proven CAA) who present with cSAH and who develop 
severe PHs, sometimes with a 30 day latency period. 
Case Report: We present a 71 year old male, with hypertension and peripheral arterial disease, 
without known history of cerebral vascular events or cognitive impairment, admitted after a 
generalized convulsive seizure. There was no history of trauma, only of right parietal head-
ache and recurrent left arm and left facial paresthesias within the previous 3 weeks, for which 
he sought no medical help. On admission he had left visual and tactile extinction, ataxia and a 
mild left facial palsy. A CT scan showed right parietal and left frontal cSAHs. Within 48 hours 
there was a decline in level of consciousness, cardiac arrest and the need for advanced life sup-
port (pulse recovery at 2 minutes). Afterwards, he had global aphasia and right flaccid hemi-
plegia, and the CT scan revealed a severe left fronto-parietal and a smaller right parietal PH, 
corresponding to the cSAH locations. There were no identifiable aneurysms and later an MRI 
revealed only superficial siderosis, mainly on the right hemisphere. He remained stable, without 
further events but he died 1 month after discharge, of unknown causes and without a hysto-
pathological analysis. Without an identified cause, a probable CAA was assumed. 
Conclusions: Superficial siderosis, the result of chronic cortical bleeds, has been suggested as 
another marker of CAA, on the same level as diffuse microhemorrhages. We want to alert to 
the need for tight vigilance and control of patients with spontaneous cSAH of unknown cause, 
where a CAA diagnosis is possible, as there is a considerable risk of developing severe PHs. 
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TION1,rkutsk State Medical Academy of Continuing Education, Irkutsk, RUSSIAN FEDERA-
TION2

Patient’s body position is one of the most important principles of intensive therapy of an intra-
cranial hypertension syndrome. In the conducted research with use of continuous registration of 
values of intracranial pressure (ICP), cerebral perfusion pressure (CPP) and mean arterial pres-
sure was revealed the interrelation between hemodynamic indicators at various tilt angles of the 
head end of a bed at patients with intracranial hemorrhages. Research included 36 patients. 11 
men and 25 women aged from 16 till 65 years (middle age of 52,9±10,5 years) was surveyed. 
All patients were operated in the first days from the disease beginning. When carrying out 
dough with change of provision of the head end of a bed three consecutive measurements, each 
lasting 5 minutes in provisions 30° - 0° - 60° were executed. In all cases initial ICP didn’t ex-
ceed 25 mm Hg. Research was carried out for the first, second, third and fifth day after surgery. 
Optimum provisions of the head end of a bed in different terms from the disease beginning are 
defined: in the first days - a corner 60°, on the second - 30°, on third day - 30° and 60°, on the 
fifth - 30° again. It is necessary to provide short duration and painlessness of invasive manipu-
lations which are possible only when finding the patient in horizontal position such as tracheos-
tomy, catheterization of the central veins and change of an endotracheal tube. 
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A case of the parent artery occlusion recanalization with suction thrombectomy during 
coil embolization of the cerebral ruptured aneurysm 
T. Fukunaga1, M. Dehara2, T. Soda3, Y. Hagihara4, S. Moriuchi5

 
Departments of Neurosurgery, Rinnku General Medical Center, Izumisano-shi, 
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Departments of Neurosurgery, Rinnku General Medical Center, Izumisano-shi, JAPAN4, De-
partments of Neurosurgery, Rinnku General Medical Center, Izumisano-shi, JAPAN5

Background: Thromboembolism is a frequent complication arising during the endovascular 
therapy of ruptured intracranial aneurysms, it has no established definite conclusive manage-
ment. We report a case of acute parent artery occlusion just before the first coil embolization 
of a ruptured cerebral aneurysm and treated by coil embolization under complete parent artery 
occlusion and were able to recanalize it with suction thrombectomy. Here, we analyzed the re-
ported recanalization methods. Case Presentation: A 48-year-old man presented with sudden 
headache. His head CT showed a subarachnoid hemorrhage of a ruptured middle cerebral artery 
aneurysm on the left. Coil embolization was the selected treatment. After placing the microca-
theter in the aneurysm, the angiography showed a complete parent artery occlusion. Although 
we suspected that the administration of a fibrinolytic agent could lead to a rehemorrhagic event, 
we administered fibrinolytic agent to proceed with the coil embolization. Under these circum-
stances, recanalization was not obtained. Therefore, we performed a suction thrombectomy 
with the Penumbra System, and finally managed to recanalize the artery. Conclusion: Aneurysm 
rupture is rapidly followed by the activation of both platelets and coagulation. If severe enough, 
this stimulated coagulation activity consumes several clotting factors and results in coagulopa-
thy. Regarding the treatment when thromboembolism during coil embolization is encountered, 
various methods have been tried, including administration of urokinase, alteplase, and glyco-
protein IIb-IIIa inhibitors. In our case, because we had not initiated the first coiling of the rup-
tured aneurysm, we were concerned that the administration of a fibrinolytic agent may increase 
the risk of a rehemorrhage. Here, we showed that a simple technique such as suction thrombec-
tomy with the Penumbra System can be very useful, when combined with fibrinolytic agents.
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Clinical profile and outcome of patients with probable or possible cerebral amyloid angi-
opathy: a single center experience 
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Background: Cerebral Amyloid Angiopathy (CAA) is an accumulation of beta peptide amyloid 
in cortical and leptomeningeal vessels. CAA can be asymptomatic but it’s an important cause 
of intracerebral haemorrhage (ICH), microbleeds (MB) and vascular cognitive impairment (CI) 
in the elderly. CAA diagnosis is based in Boston Criteria, but the definitive one is only based in 
post mortem brain biopsy. The purpose of our study is to characterize a rural Portuguese popu-
lation admitted in our Stroke Unit between January 2004 and December 2013 with probable or 
possible CAA according to Boston Criteria. 
Methods: From 2004 to 2013 we admitted 432 patients (pts) with ICH. All MRI/CT imaging 
records with single or multiple lobar cortical/subcortical haemorrhages were reviewed by an 
expert. All pts with other possible cause for haemorrhage (not controlled hypertension, antico-
agulation, trauma, coagulopathy, vasculitis, cerebral vascular malformation or neoplasy) were 
excluded. We considered 18pts (age 78.1+/-1.4; 61% male) with probable or possible CAA and 
evaluated their clinical and outcome data. The follow-up (13.5+/-7 months) included MRI or 
CT scan and functional evaluation (NIHSS). 
Results: CAA occurred in 4.2% of the pts with ICH. Past history of controlled hypertension 
happened in 15 pts (83.3%) and CI in 5 (27.8%). Eight pts (44.1%) were under antiplatelet 
drugs. Clinical presentation was confusion in 14 (77.8%), focal neurologic deficits in 9 (50%) 
and headache in 6 pts (33.3%). Multiple lobar haemorrhages arose in 7(38.9%) and cortical 
MB in 3 pts(16,7%). NIHSS was 7.3+/-3.5 in admission and 3.8+/-2.6 at the end of follow-up 
(p<0.002). Recurrence occurred in 7 (38.9%) and 2 pts (11.1%) died. 
Conclusion: CAA is a rare and unrecognized cause of ICH. Controlled hypertension was it’s 
main associated factor. Although CAA had a high recurrence it evolved a relatively low mortal-
ity rate and an improvement in functional status during the considered follow-up. 
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Terson Syndrome: often missed, potentially reversible contributor to morbidity in survi-
vors of subarachnoid haemorrhage (SAH) 
S. El Tawil1, Y. Duodu2 
 
Milton Keynes Hospital NHS foundation trust, Milton Keynes, UNITED KING-
DOM1,Milton Keynes Hospital NHS foundation trust, Milton Keynes, UNITED KINGDOM2

Background: 
Terson syndrome is the association of intra-vitreous bleeding with aneurysmal SAH. It is more 
common in more severe cases, with higher Hunt and Hiss grades and lower GCS on presenta-
tion. Vitreous haemorrhage is bilateral in half of the patients and can lead to severe visual im-
pairment 
Methods: 
We present a case of Terson syndrome in a patient with aSAH, discussing the clinical features 
with special emphasis on impact on rehabilitation 
Results: 
A 43 year old patient initially presented to hospital with seizures and a lowered GCS while 
on holiday. He was found to have SAH secondary to anterior communicating artery aneurysm 
requiring craniotomy for haematoma evacuation and aneurysm clipping. Early post-operative 
course was complicated with hydrocephalus, shunt infection and extensive vasospasm. When 
transferred to our hospital he had cognitive impairment, bilateral weakness, swallow problems 
and very poor vision. CT brain showed several areas of damage in the left frontal, left occipital 
and right posterior lobes and right posterior watershed zone. He gradually improved with in-
patient rehabilitation, and was able to walk with a frame and assistance of two.  Rehabilitation 
was limited by his visual impairment impacting on his contribution to self-care. Anxiety about 
his surroundings negatively affected mobility. Vision problems were initially attributed to dam-
age of the visual pathway, but ophthalmic examination confirmed bilateral vitreous haemor-
rhage amenable to surgical treatment.  
Conclusion: 
Terson syndrome affects between 5 and 27% of patients with aSAH. Diagnosis depends on fun-
dus examination but it could also be detected by CT scans or ultrasound. Viterectomy is a safe 
and effective treatment, and should be offered to patients were there is no evidence of sponta-
neous absorption of blood.  Early detection of Terson syndrome would lead to better visual out-
comes and facilitate rehabilitation 
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B2301 Etiology of stroke and risk factors  

Heterozygosity for ABCC6 mutations is associated with ischaemic stroke 
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sity Hospital, Ghent, BELGIUM4, Department of Neurology, Ghent University Hospital, Ghent, 
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Background. Evidence is emerging that ischemic stroke (IS) results from a complex interplay 
between environmental and genetic risk factors. One method to identify genetic factors, is a 
candidate gene approach. Because of the increased incidence of IS in pseudoxanthoma elasti-
cum (PXE) – an autosomal recessive connective tissue disease with skin, eye and cardiovascu-
lar (CV) symptoms due to mutations in the ABCC6 gene – and the higher CV risk in carriers 
of one ABCC6 mutation, it was hypothesized that ABCC6 is a candidate risk factor for IS. To 
date, studies have evaluated the association of one frequent p.R1141X mutation with IS, but 
could not confirm this hypothesis. 
Methodology. We investigated the frequency of ABCC6 mutations through direct sequencing of 
the whole coding region and exon-intron boundaries of ABCC6 in 398 consecutive cryptogenic 
IS patients and 250 healthy controls. 206 patients were clinically evaluated for PXE features 
(skin evaluation and funduscopy). Allelic frequency differences were analyzed using a two-
tailed Fisher’s Exact test. Logistic regression analysis assessed modification of mutation-stroke 
interaction by CV risk factors. 
Results. We identified 17 carriers of one ABCC6 mutation in the IS group compared to 2 carri-
ers in controls. None showed typical clinical features of PXE. Carriers were heterogeneous in 
age, familial history and stroke type. When only considering the p.R1141X mutation, found in 
6 patients, the calculated Odds Ratio was 1.898 (p=0.434; 95% CI 0.38-9.47). However, for all 
17 mutations the Odds Ratio was 5.532 (p =0.022; 95% CI 1.2-24.1). No interaction with other 
CV risk factors was noted. 
Conclusion. We demonstrate that ABCC6 mutations can be considered a risk factor for IS. Mo-
lecular analysis of ABCC6 in IS should not be limited to the mutation hotspots, but involve the 
whole coding region. Identification of ABCC6 mutation carriers can have important implica-
tions for genetic counseling and follow-up of these families. 
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Post stroke hyperglycemia and glycemic variability should accelerate the early develop-
ment of brain infarct volume: A prospective study using by a continuous glucose monitor-
ing device (CGM). 
T. Shimoyama1, J. Uemura2, K. Shibazaki3, K. Kimura4
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wasaki Medical School, Kurashiki, JAPAN4

Background: Previous studies suggested that hyperglycemia was associated with infarct growth 
in acute ischemic stroke patients. However, most studies have used a single time point measure 
at admission of blood glucose. The aim of the present study is to clarify the influence of glu-
cose profiles after stroke assessed by a continuous glucose monitoring device (CGM).  
Methods: From January 2011 to December 2013, acute ischemic stroke patients with ICA or 
MCA occlusion within 24h of onset were prospectively studied. Continuous glucose monitoring 
was performed with a CGM for 72h after admission. Infarct volume was measured at admis-
sion, 24h and 72h after admission using diffusion-weighted magnetic resonance images (DWI). 
Infarct growth was defined as growth of 20 cm3 in DWI infarct volume. We examined the asso-
ciation between CGM data and infarct growth in acute (0-24h) and subacute (24-72h) phases.  
Results: 75 patients (33 males; 80.6±9.7 years old) were enrolled in the present study. Acute 
infarct growth was observed in 29 patients (38.7%). Mean glucose level (115.5 mg/dl vs. 143.0 
mg/dl, P<0.001) and standard deviation (19.5 mg/dl vs. 26.0 mg/dl, P=0.008) for 72h glucose 
monitoring were significantly higher in patients with the acute infarct growth. Although sub-
acute infarct growth was seen in 26 patients (38.7%), mean glucose level (125.0 mg/dl vs. 
131.0 mg/dl, P=0918) and standard deviation (24.0 mg/dl vs. 22.0 mg/dl, P=0.381) for 72h glu-
cose monitoring were not significantly different between two groups. On the multivariate anal-
ysis, mean glucose level (OR 1.04, 95% CI 1.01-1.07, P=0.007) and standard deviation (OR 
1.05, 95% CI 1.00-1.10, P=0.032) were independently associated with acute infarct growth.  
Conclusion: Post stroke hyperglycemia and glycemic variability independently affects infarct 
growth after acute phase. These findings suggest that post stroke glycemia should have a delete-
rious effect accelerating the early development of cerebra ischemia. 

 
 
 

 

Table 1. Multivariate analysis of factors related to infarct growth in acute phase.

Model 1 24h Model 2
OR 95% CI P (acute) OR 95% CI P

Baseline NIHSS score (per 1 
point) 1.29 1.07-1.57 0.009 1.33 1.09-1.61 0.005 

Admission glucose level (per 1 
mg/dl) 0.99 0.90-1.04 0.217 1.01 0.99-1.02 0.302 

Mean glucose level (per 1mg/dl) 1.04 1.01-1.07 0.007 
Standard deviation  (per 1 mg/dl) 1.05 1.00-1.10 0.032 
Baseline infarct volume (per 
1ml) 1.00 0.98-1.01 0.430 0.99 0.98-1.01 0.357 

ICA occlusion 6.29 1.01-39.00 0.048 5.08 0.84-30.60 0.076 
Recanalization within 24h 0.29 0.05-1.69 0.167 0.18 0.03-1.08 0.060 
Hemorrhagic transformation wi-
thin 24h 37.55 3.07-458.79 0.005 48.76 4.11-578.78 0.002 
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Clinical Implications of Revised Top of the Basilar Artery Syndrome 
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Background and purpose: 
Infarction of rostral brainstem and cerebral hemispheral regions fed by the distal basilar artery 
causes a clinically recognizable “top of the basilar (TOB)”. However, the clinical implications 
of TOB were still unclear with controversial prognosis due to rarity of TOB cases. Therefore, 
we investigated clinical characteristics, etiologies and topographic patterns of TOB by using of 
magnetic resonance angiography (MRA) and diffusion-weighted imaging (DWI) MRI.  
Methods: 
We retrospectively reviewed patients who were diagnosed as definite or probable TOB within 
24 hours of symptom onset. Definite TOB was defined as identification of distal basilar occlu-
sion by MRA. Probable TOB was defined as identification of TOB pattern of ischemic lesions 
including involvement of bilateral medial midbrain or medial thalamus, bilateral posterior cere-
bral artery (PCA) territories, bilateral superior cerebellar artery (SCA) territories, and multiple 
distal territories (from SCA to PCA territories). The patients were further classified according 
to the lesion distribution and pattern. Lesion distribution was divided into isolated TOB and 
extended TOB depending on the involvement of multiple infarcts extending beyond the TOB 
territory. Lesion pattern was divided into wedge type of TOB and early fragmentation type of 
TOB according to the involvement of bilateral medial midbrain or medial thalamic lesion. 
Results: 
A total 158 consecutive patients were included in this study. In 67 (42.4%) patients of isolated 
TOB showed less severe baseline NIHSS score, less large pontine lesion, more cardioembol-
ic etiology, and more spontaneous recanalization, and lesser aggravation after 7 day than 91 
(57.6%) patients of extended TOB despite of similar rate of thrombolysis (25.6% vs 33.2%). In 
addition, 53 (33.5%) patients of wedge type of TOB showed more posterior communicating ar-
tery and more aggravation after 7 day than 105 (66.5%) patients of early fragmentation type of 
TOB. 
Conclusions: 
The results of the present study indicate a specific association between the topographic patterns 
of TOB infarcts and the stroke syndromes and etiologies. 
 
 

B2304 Etiology of stroke and risk factors  

Role of von Willebrand factor in ischemic stroke patients treated with tissue plasminogen 
activator (t-PA) thrombolysis: results from MAGIC Study 
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Background:von Willebrand factor (vWF) is increased when endothelial cells are activated or 
damaged and mediates platelet adhesion and aggregation. vWF, a marker of endothelial dys-
function, is a strong predictor of ischemic stroke (IS). Scarce data exist in IS patients treat-
ed with tPA. We evaluated the role of vWF on adverse clinical outcomes in tPA treated IS. 
Methods:Blood was taken at baseline (B) and 24 hours after tPA from 327 patients (mean age 
68, median NIHSS 11). vWF levels were measured by immunoturbidimetry, and inflammato-
ry markers by Bioplex assay. B and post-tPA vWF were analyzed according to SICH, stroke 
OCSP subtypes and 3-month mRs. Results:vWF levels at B were significantly higher in fe-
males than in males [F 184 (121-219)%, M 139(104-204)%,p=0.005], and correlated with age 
(r=0.203,p<0.001). A significant correlation was found between B glycemia, NIHSS, IL-6, CRP 
and vWF levels (r=0.187,p=0.001; r=0.172,p=0.002; r=0.249,p<0.001, r=0.109,p=0.048). B 
vWF levels did not differ between patients with and without SICH [182(129-222)%, 163(110-
210)%], whereas post-tPA vWF levels were significantly higher in patients with SICH than 
without [215(131-316)%, 170(98-214)%,p=0.008]. In TACS patients we found higher, but 
not significant, B vWF levels than PACS [182(123-223)%, 165 (111-211)%]. Both TACS 
and PACS showed increased vWF levels than LACS patients [135(89-181)%,p<0.05]. Pa-
tients with mRS>2 had significantly higher B vWF than those 0-2 [185(126-223)%, 187(88-
228)%,p=0.004]. At logistic regression analysis, after adjustment for major clinical determi-
nants of outcomes, post-tPA vWF did not remain a significant and independent determinant 
of SICH. No effect of B vWF levels on stroke subtypes or mRS>2 was also detected. Conclu-
sion:Our data suggest that vWF may contribute to the pathophysiological mechanism of IS and 
poor outcomes after tPA, suggesting a detrimental role of the endothelial dysfunction in this 
clinical setting. 
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B-type natriuretic peptide predicts stroke of presumable cardioembolic origin in addition 
to coronary artery calcification 
D.M. Hermann1, K. Kara2, J. Gronewold3,  T. Neumann4, A.A. Mahabadi5,  C. Weimar6, N. 
Lehmann7,  K. Berger8, H. Kaelsch9, M. Bauer10, M. Broecker-Preuss11, S. Moehlenkamp12, S. 
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Background: B-type natriuretric peptide (BNP) is a marker of cardiac dysfunction that is re-
leased from myocytes in response to ventricular wall stress. Previous studies suggested that 
BNP predicts stroke events in addition to classical risk factors. It was suggested that the 
BNP-associated risk results from coronary atherosclerosis, atrial fibrillation or heart failure. 
Methods: 3675 subjects from the population-based Heinz Nixdorf Recall study (45-75 years; 
47.6% men) without previous stroke, coronary heart disease, myocardial infarcts, open cardiac 
valve surgery, pacemakers and defibrillators were followed up over 9.2+/-1.9 years. Cox pro-
portional hazards regressions were used to examine BNP as stroke predictor in addition to vas-
cular risk factors (age, gender, systolic blood pressure, LDL, HDL, diabetes, smoking), renal 
insufficiency, atrial fibrillation/heart failure and coronary artery calcification. 
Results: Eighty-nine incident strokes occurred (80 ischemic, 9 hemorrhagic). Subjects suf-
fering stroke had significantly higher BNP values at baseline than the remaining subjects 
(26.3[Q1;Q3=12.9;51.0] vs. 17.4[9.4;31.4]; p<0.001). In a multivariable regression, log10BNP 
was an independent stroke predictor (hazard ratio=1.96[95%-confidence interval=1.13-3.41]; 
p=0.017) in addition to age (1.24 per 5 years[1.04-1.49]; p=0.016), systolic blood pressure 
(1.25 per 10 mmHg[1.14-1.38]; p<0.001), smoking (2.05[1.24-3.39]; p=0.005), atrial fibrilla-
tion/heart failure (2.25[1.05-4.83]; p=0.037) and computed tomography-based log10(coronary 
artery calcification+1) (1.47[1.15-1.88]; p=0.002). Log10BNP predicted stroke in men, but not 
women, both in subjects &#8804;65 and >65 years. In subsequent analyses, BNP discriminated 
the incidence of cardioembolic stroke (p for trends=0.001), but not stroke of macroangiopathic 
(p=0.555), microangiopathic (p=0.809) or unknown (p=0.367) origin. 
Conclusion: BNP predicts presumable cardioembolic stroke independent of coronary calcifica-
tion.

B2306 Etiology of stroke and risk factors  

Incidence, risk factors, etiology, severity, and short-term outcome of non-traumatic intra-
cerebral hemorrhage in young adults 
R-J. Koivunen1, J. Satopaeae2, A. Meretoja3, D. Strbian4, E. Haapaniemi5,  M. Niemelae6, T. 
Tatlisumak7,  J. Putaala8
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Background and Purpose: Intracerebral hemorrhage (ICH) is a common form of stroke with 
dismal prognosis. It is scarcely studied in young adults. We aimed to study risk factors, clinical 
presentation, and early mortality of ICH in the young in a large single-center consecutive pa-
tient sample. 
Methods: We retrospectively analyzed all consecutive patients with age between 16 and 49 di-
agnosed with a first-ever ICH at the Departments of Neurology or Neurosurgery of the Helsinki 
University Central Hospital between January 2000 and March 2010. Comparisons were per-
formed among demographic subgroups, and with patients over 49 years of age (n=921). 
Results: We identified 336 patients with median age of 42 years (IQR 34-47); 59.5% were male.
The annual incidence of ICH in the young was 4.9 (95% CI 4.5-5.3) per 100 000. The most 
prevalent risk factors were hypertension (29.8%) and smoking (22.3%). Compared to older pa-
tients common assumed etiologies included hypertensive microangiopathy (25.9% vs. 34.3%, 
p=0.002) and structural lesions, namely arteriovenous malformations or cavernous hemangio-
mas (24.1% vs. 4.9%, p<0.001). The cause remained elusive in 32.1%. 3-month mortality rate 
was markedly lower with young patients compared to elderly, (17.0% vs. 27.4%, p<0.001). 
Conclusions: ICH in the young appears more benign and has a different spectrum of causes 
than that of the elderly. After careful work-up, an assumed cause could be identified in most 
young ICH patients. 
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How Useful are Echocardiograms after Acute Stroke: Why, When, for Whom, What are 
the Results and How does Echocardiography Influence Acute Stroke Unit Patients’ Treat-
ment? 
J. Crowley1, S. Hart2

Royal Infirmary of Edinburgh, Edinburgh, UNITED KINGDOM1,Div of Clin Neurosci-
ence, Western Gen Hospital,, Edinburgh, UNITED KINGDOM2

Background: 
Most modern Acute Stroke Services have a Local Guideline to indicate selection for Echocar-
diography. Nevertheless it is unknown who is selected and how the results influence Stroke pa-
tients’ management. In addition, there is wide variation of investigation and treatments in clini-
cal practice and amongst Local and National Guidelines.  
Method: 
Echocardiography for Acute Stroke Inpatients was audited including: selection compared to 
guidelines, type of patient, eg age, risk factors etc, timing and type of echocardiogram, results 
and management including referral for cardiological intervention, eg patent foramen ovale 
(PFO) closure. 
Results: 
1195 Acute Stroke inpatients were audited and 281 (24%) received an echocardiogram (2010 
to January 2013). For Stroke inpatients receiving echocardiography (149 women, 132 men, 
mean age 67 years),  86/281 (31%)  had a significant echocardiographic finding likely to sig-
nificantly influence future management, when left atrial enlargement was included. However, if 
an enlarged left atrium was excluded as significant, 55/281 (20%) had a significant echocardio-
graphic finding. 51 (18%) received Contrast Bubble Echocardiography and 3 had PFO closure. 
55/281 (20%) 
Conclusion: 
These findings are important in identifying Acute Stroke Inpatients selected for echocardiogra-
phy, what information is useful and how they are treated, in relation to local and national guide-
lines. 1 in 3 Stroke patients who received an echocardiogram had a significant finding that was 
likely to influence future management, when enlarged left atrium as included. 1 in 5 Stroke in-
patients receiving echocardiography had a significant finding likely to alter management when 
left atrial enlargement was excluded. Echocardiography can provide useful information for a 
surprisingly high proportion of selected Acute Stroke Inpatients. 
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Glucocorticoid and mineralocorticoid receptor gene polymorphisms and intracranial an-
eurysms. 
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of Neurology and Neurosurgery, Brain Centre Rudolf Magnus, University Medical Centre 
Utrecht, Utrecht, The Netherlands, Utrecht, THE NETHERLANDS3, Department of Transla-
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Netherlands, Utrecht, THE NETHERLANDS4, Department of Neurology and Neurosurgery, 
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Background 
Perceived stress is associated with the presence of unruptured intracranial aneurysms (IA) and 
subarachnoid haemorrhage (SAH) from ruptured IA. Stress activates the hypothalamus-pi-
tuitary-adrenal (HPA) axis, resulting in secretion of cortisol. Cortisol is involved in the be-
havioural adaptation to stress and feedback regulation of the HPA axis. The glucocorticoid re-
ceptor (GR)- and mineralocorticoid receptor (MR)-genes mediate the effects of cortisol. High 
levels of cortisol have been associated with poor outcome after SAH. We tested if GR and MR 
polymorphisms and its haplotypes are associated with IA and poor outcome after SAH. 
Methods 
Genotyping of the GR polymorphisms TthIIII, ER22/23EK, N363S and BclI and the MR poly-
morphisms 2G/C and I180V was performed in 1150 IA (both ruptured and unruptured) patients 
and 1287 controls using the KASPar assay system. Haplotype frequencies were assessed using 
Haploview. For SAH patients (n=1020), we determined the Glasgow Outcome Scale (GOS) 
score three months after discharge and dichotomized it into poor and good outcome. GR and 
MR polymorphisms and haplotypes were analysed for association with IA in all patients and 
controls and with poor outcome in SAH patients.  
Results 
GR and MR gene polymorphisms and haplotypes were not associated with the presence of IA. 
The five GR haplotypes and three MR haplotypes were not associated with IA as well. Also in 
SAH patients, GR and MR gene polymorphisms and its haplotypes were not associated with 
poor outcome. 
Conclusion 
Our results do not support the notion that the effects of stress and cortisol on IA and poor out-
come after SAH are mediated by GR and MR gene polymorphisms and its haplotypes. Our 
findings suggest that stress in IA patients and high levels of cortisol after SAH are caused by 
mechanisms not involving genetic variants in the GR and MR genes. 
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Matrix metalloproteinase 7 is increased in patients with symptomatic atherosclerotic 
plaque in the carotid artery and is associated with mortality
 
A. Abbas1, P. Aukrust2, D. Russell3,  K. Krohg-Sørensen4, T. Almås5,  D. Bundgaard6, B. Hal-
vorsen7,  M. Skjelland8 
 
Oslo University Hospital Rikshospitalet, Oslo, NORWAY1,Oslo University Hospital, Rik-
shospitalet, Oslo, NORWAY2, Oslo University Hospital, Rikshospitalet, Oslo, NORWAY3, 
Oslo university Hospital, Rikshospitlet, Oslo, NORWAY4, Østfold Hospital Trust, Fredrikstad, 
NORWAY5, Østfold Hospital Trust, Fredrikstad, NORWAY6, Research Institute of Internal 
Medicine, University of Oslo, Oslo, NORWAY7, Oslo university Hospital, Rikshospitalet, Oslo, 
NORWAY8

Background: Atherosclerosis is one of the major causes of cerebrovascular and coronary heart 
disease. It is well established that inflammation plays an important role in the pathogenesis of 
this chronic and progressive disease. The activity of matrix metalloproteinases (MMPs) is of 
major importance for matrix degradation within the atherosclerotic plaque, potentially turning 
the lesion from a stable to an unstable phenotype leading to plaque destabilization and ischemic 
stroke. We hypothesized that MMP-7 could be involved in this process. Methods: We measured 
Plasma levels of MMP-7 in 182 consecutive patients with moderate (50-69%) or severe (≥70%) 
internal carotid artery stenosis, and in 23 healthy controls. The mRNA levels of MMP-7 were 
measured in atherosclerotic carotid plaques with different symptomatology, and based on its 
localization to macrophages, the in vitro regulation of MMP-7 in primary monocytes was ex-
amined. Results: The main findings were: (i) Patients with carotid atherosclerosis had markedly 
increased plasma levels of MMP-7 compared to healthy controls, with particularly high lev-
els in patients with recent symptoms (i.e., within the last 2 months). (ii) A similar pattern was 
found within carotid plaques with markedly higher mRNA levels of MMP-7 than in non-ath-
erosclerotic vessels. Particularly high protein levels of MMP-7 levels were found in those with 
the most recent symptoms. (iii) Immunhistochemistry showed that MMP-7 was localized to 
macrophages, and in vitro studies in primary monocytes showed that the inflammatory cytokine 
tumor necrosis factor-alfa in combination with hypoxia and oxidized LDL markedly increased 
MMP-7 expression. (iv) During the follow-up of patients with carotid atherosclerosis, high 
plasma levels of MMP-7 were independently associated with total mortality. Conclusion: Our 
findings suggest that MMP-7 could contribute to plaque instability in carotid atherosclerosis, 
potentially involving macrophage-related mechanisms. 
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Hyperdense artery sign and stroke subtype 
O. Galego1, M. Baptista2, J. Sargento-Freitas3,  F. Silva4, G. Cordeiro5,  E. Machado6, P. Me-
lo-Freitas7,  L. Cunha8

 
Coimbra Hospital and Universitary Centre, Coimbra, PORTUGAL1,Coimbra Hospital and 
Universitary Centre, Coimbra, PORTUGAL2, Coimbra Hospital and Universitary Centre, Co-
imbra, PORTUGAL3, Coimbra Hospital and Universitary Centre, Coimbra, PORTUGAL4, Co-
imbra Hospital and Universitary Centre, Coimbra, PORTUGAL5, Coimbra Hospital and Uni-
versitary Centre, Coimbra, PORTUGAL6, Coimbra Hospital and Universitary Centre, Coimbra, 
PORTUGAL7, Coimbra Hospital and Universitary Centre, Coimbra, PORTUGAL8

BACKGROUND 
The Hyperdense Artery Sign (HAS) is a hyperacute tomographic manifestation of cerebral arte-
rial occlusion, which corresponds to the presence of an endoluminal thrombus and depends on 
clot composition. The relationship between the HAS and the etiopathogenesis of the ischemic 
stroke is not yet defined. An early marker of occult embolic source could allow the timely in-
troduction of accurate secondary prophylaxis. We aimed to evaluate the relationship of stroke 
etiology with HAS presence and thrombus density. 
METHODS  
A retrospective analysis to a prospective registry was conducted in patients with ischemic 
stroke of the anterior circulation, admitted to a Stroke Unit between April 2010 and May 2013 
with the following etiological subtypes according to TOAST classification: cardioembolism, 
large artery atherosclerosis and arterial dissection. Only patients with unenhanced-CT scan 
(CT) performed within the first six hours of symptoms and arterial occlusion documented by 
Transcranial colour-coded Doppler and/or CT-angiography were included. The presence of 
HAS and thrombus density (absolute value, HU, and the ratio to the contralateral artery – rHU) 
were evaluated on the acute phase CT (2.5 mm-thin slices). 
RESULTS 
A total of 388 patients were included, mean age 76±11, 189 (48.7%) male. The HAS was pres-
ent in 216 patients (55.7%) and was more frequent in cardioembolism (n=168; 59.8%) and ar-
terial dissection (n=8; 72.7%), when compared to large artery atherosclerosis (n=40; 41.7%), 
p=0.002. 
The absolute and relative densities of the thrombus (HU and rHU average ± standard devia-
tion) were lower in large artery atherosclerosis (45.0±10.9 and 1.23±0.28) than in cardioembo-
lism (48.4±10.7 and 1.36±0.36) and arterial dissection (51.4±10.9 and 1.44±0.22) subgroups, 
p=0.008. 
CONCLUSION 
The presence of HAS and thrombus density are related to stroke subtype. These data present 
HAS as a possible additional predictive factor of atrial fibrillation in cryptogenic stroke. 
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Inherited genetic variants associated with type 2 diabetes and body mass index and the 
risk of intracranial and abdominal aortic aneurysms. 
A. de Wilde1, F.N.G. van ‘t Hof2, Y.M. Ruigrok3,  A.F. Baas4, L.A.L.M. Kiemeney5,  S.H. Ver-
meulen6, A.G. Uitterlinden7,  A. Hofman8, F. Rivadeneira9, G.J.E. Rinkel10, P.I.W. de Bakker11

 
Brain Centre Rudolf Magnus, Department of Neurology and Neurosurgery, University 
Medical Centre Utrecht, The Netherlands, Utrecht, THE NETHERLANDS1,Brain Cen-
tre Rudolf Magnus, Department of Neurology and Neurosurgery, University Medical Centre 
Utrecht, The Netherlands, Utrecht, THE NETHERLANDS2, Brain Centre Rudolf Magnus, De-
partment of Neurology and Neurosurgery, University Medical Centre Utrecht, The Netherlands, 
Utrecht, THE NETHERLANDS3, Department of Medical Genetics, University Medical Centre 
Utrecht, The Netherlands, Utrecht, THE NETHERLANDS4, Department of Epidemiology, Bio-
statistics and HTA, Radboud University Nijmegen Medical Centre, The Netherlands, Nijmegen, 
THE NETHERLANDS5, Department of Epidemiology, Biostatistics and HTA, Radboud Uni-
versity Nijmegen Medical Centre, The Netherlands, Nijmegen, THE NETHERLANDS6, De-
partment of Epidemiology, Erasmus Medical Centre, Rotterdam, The Netherlands, Rotterdam, 
THE NETHERLANDS7, Department of Epidemiology, Erasmus Medical Centre, Rotterdam, 
The Netherlands, Rotterdam, THE NETHERLANDS8, Department of Internal Medicine, Eras-
mus Medical Centre, Rotterdam, The Netherlands, Rotterdam, THE NETHERLANDS9,Brain 
Centre Rudolf Magnus, Department of Neurology and Neurosurgery, University Medical Cen-
tre Utrecht, The Netherlands, Utrecht, THE NETHERLANDS10, Division of Genetics, Brigham 
and Women’s Hospital, Harvard Medical School, Boston, Massachusetts, Boston, USA11 

Background 
Epidemiological studies show that type 2 diabetes (T2D) is inversely associated with intracrani-
al aneurysms (IA) and abdominal aortic aneurysms (AAA), but this association may be caused 
by confounding. Body mass index (BMI) is not associated with IA, but for AAA the association 
is unclear. To evaluate these epidemiological observations, we investigated single nucleotide 
polymorphisms (SNPs) associated with serum T2D and BMI and tested their contribution to IA 
and AAA risk. 
Methods 
We defined SNPs reported to be associated with T2D and BMI in genome-wide association 
studies (GWAS). From previously collected GWAS data, we extracted genotypes for these SNP 
sets in 709 IA cases and 2692 controls, and 807 AAA cases and 1905 controls (all of Dutch ori-
gin). We computed genetic scores for each individual by summing the observed number of risk 
alleles weighted by their previously published effect size. Using logistic regression we tested 
genetic scores for association to IA and AAA. 
Results 
Table 1 shows the baseline characteristics of the IA and AAA study cohorts. Table 2 shows the 
results of the genetic scores based on BMI and T2D associated SNPs tested for association to 
IA and AAA disease risk. For IA, the odds ratio (OR) of the genetic score for T2D was 1.00 
(95% CI 0.97-1.03) and for BMI 1.00 (0.97-1.03). In AAA, the ORs for T2D were 1.03 (1.00-
1.06) and for BMI 1.01 (0.98-1.05).  
Conclusion 
We demonstrate that genetic risk scores of T2D and BMI are not associated with both IA and 
AAA. These findings are largely consistent with epidemiological observations. The fact that for 
T2D no inverse genetic association is shown supports the hypothesis that the inverse epidemio-
logical association of T2D with IA and AAA may indeed be caused by confounding.

 

 
Table 1: Overview of the baseline characteristics of the IA and AAA study cohorts (numbers after quality control).

IA co-

hort

AAA cohort

Number of cases 709 807

    Men (%) 31.2 89.7

    Mean age (yrs) 60.6 68.3

    Ruptured aneurysms (%) 92.5 5.5

Number of controls 2692 1905

    Men (%) 62.8 43.9

    Mean age (yrs) 61.7 56.0

Number of genotyped SNPs 311,037 539,589

IA indicates intracranial aneurysm; AAA, abdominal aortic aneurysm; SNP, single nucleotide 

polymorphism; yrs, years.

Table 2. Genetic scores based on BMI and T2D associated SNPs tested for association to IA and AAA disease risk.

Genetic score (continuous *)
Disease Trait No. SNPs OR 95% CI
IA T2D 36 1.00 0.97-1.03
IA BMI 28 1.00 0.97-1.03
AAA T2D 36 1.03 1.00-1.06
AAA BMI 28 1.01 0.98-1.05

IA indicates intracranial aneurysm; AAA, abdominal aortic aneurysm; OR, odds ratio; CI, confidence interval; BMI, body mass index; 
T2D, type 2 diabetes; SNPs, single nucleotide polymorphisms.

* Association between genetic score and disease risk, based on class intervals that correspond with 5% increase in score, cal-

culated with logistic regression and adjusted for significantly associated principal components and sex.



565

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B2312 Etiology of stroke and risk factors  

Physiological correlates of beat-to-beat, ambulatory and day-to-day home blood pressure 
variability after TIA or minor stroke 
A.J.S. Webb1, P.M. Rothwell2 
on behalf of the Oxford Vascular Study 
 
Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KING-
DOM1,Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM2

BACKGROUND: Visit-to-visit and day-to-day variability in systolic blood pressure (SBP) are 
associated with an increased risk of stroke, more strongly than variability on 24–hour ambu-
latory monitoring (ABPM), but underlying physiological mechanisms are unclear. We related 
potentially relevant physiological characteristics to beat-to-beat, ambulatory and day-to-day BP 
variability to identify underlying mechanisms and potential therapeutic targets. 
METHODS: BP variability (CV, coefficient of variation) on 1-month home monitoring (HBPM, 
3 sitting readings, 3 times daily), on 24–hour ABPM and on 5 minute beat-to-beat monitoring 
was related to BP reactivity (to mental arithmetic), arterial aging (aortic stiffness: carotid-fem-
oral pulse wave velocity; aortic pulsatility), heart rate variability (HRV-CVNN) and orthostatic 
responses. 
RESULTS: In 223 patients within 6 weeks of a TIA or minor stroke, beat-to-beat and home 
SBP CV were associated with response to arithmetic (beat-to-beat OR per SD=1.64, p<0.0001; 
HBPM 1.41, p=0.025), aortic stiffness (1.84, p<0.0001; 1.31 p=0.04), aortic pulsatility (1.98 
p<0.0001; 1.61 p<0.0001) and HRV-CVNN (1.34 p=0.03; 1.35 p=0.03), independently of age, 
gender and aortic BP. Orthostatic BP changes were associated only with SBP CV on HBPM 
(0.62, p=0.002). In contrast, no physiological measures were associated with within-day BP 
variability on awake ABPM except response to mental arithmetic (1.40, p=0.01).   
CONCLUSIONS: Beat-to-beat and day-to-day SBP variability, but not variability on ABPM, 
had similar physiological correlates, suggesting common underlying mechanisms and identify-
ing potentially treatable targets that may be responsible for the relationship between SBP vari-
ability and stroke risk.

B2313 Etiology of stroke and risk factors  

Triggers of cardioembolic stroke 
H. Magerova1, I. Sarbochova2, B. Urbanova3,  J. Schwabova4, M. Bojar5,  A. Tomek6 
 
Stroke Unit, Department of Neurology, Charles University in Prague, 2nd Faculty of 
Medicine and Motol University Hospital, Prague, CZECH REPUBLIC1,Stroke Unit, De-
partment of Neurology, Charles University in Prague, 2nd Faculty of Medicine and Motol Uni-
versity Hospital, Prague, CZECH REPUBLIC2, Stroke Unit, Department of Neurology, Charles 
University in Prague, 2nd Faculty of Medicine and Motol University Hospital, Prague, CZECH 
REPUBLIC3, Stroke Unit, Department of Neurology, Charles University in Prague, 2nd Faculty 
of Medicine and Motol University Hospital, Prague, CZECH REPUBLIC4, Stroke Unit, De-
partment of Neurology, Charles University in Prague, 2nd Faculty of Medicine and Motol Uni-
versity Hospital, Prague, CZECH REPUBLIC5, Stroke Unit, Department of Neurology, Charles 
University in Prague, 2nd Faculty of Medicine and Motol University Hospital, Prague, CZECH 
REPUBLIC6, Stroke Unit, Department of Neurology, Charles University in Prague, 2nd Faculty 
of Medicine and Motol University Hospital7 

Background: Risk factors for stroke are well known but it remains unclear why stroke occurs in 
these at-risk individuals at a particular point of time. Acute factors – triggers – are hypothesized 
to precipitate stroke. Documented triggers are mainly infection and alcohol; however, data in 
this area are very limited. The aim of our study was to determine stroke triggers in patients with 
cardioembolic stroke. 
Methods: History preceding stroke and initial laboratory screening tests were assessed in 112 
patients with cardioembolic stroke. Rated factors were acute infection, dehydration, acute emo-
tion, heavy physical exertion, sudden posture change, recent travelling and flying, heavy eating, 
drug and alcohol abuse and sexual activity. The effect of time of day was examined. 
Results: Acute infection was preceding stroke in 27% patients (CI 95%, 0.19-0.36), dehydra-
tion in 18.9% (0.12-0.28), acute emotion in 6.3% (0.03-0.13), heavy physical exertion in 9.0% 
(0.04-0.16), sudden posture change in 9.0% (0.04-0.16), travelling (all flying) in 0.9%(0.00-
0.05), heavy eating in 6.3% (0.03-0.13) and alcohol abuse in 3.6% (0.01-0.09). No stroke was 
preceded with sexual activity or drug abuse. Mean age was 70.51 (SD, 12.76). 35.2% (CI 95% 
0.018-0.11) of stroke occurred in forenoon, 41.7% (0.26-0.44) in afternoon and evening and 
23.1% (0.32-0.51) were wake-up strokes.  
Conclusion: Our results support hypothesis that acute factors are necessary for inducing stroke 
even in at-risk individuals. Internal conditions such as dehydration and infection seems to play 
more significant role than external factors in triggering cardioembolic stroke, especially at high-
er age group (mean age was 70.51). Further specification and avoidance of stroke triggers may 
help reduce stroke events in high-risk population. 
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Large infarcts within lenticulostriate territory are most likely to have an embolic aetiolo-
gy 
M. Stavrou1, P. Nachev2, R. Perry3

 
East of England Deanery, Core Medical Trainee Year 1, Cambridge, UNITED KING-
DOM1,Institute of Neurology, Queen Square, London WC1N 3BG, UNITED KINGDOM2, Na-
tional  Hospital for Neurology & Neurosurgery, Queen Square, London WC1N 3BG, UNITED 
KINGDOM3

Background: Identifying the characteristics of brain infarction on imaging that indicate an em-
bolic aetiology is important for the correct management of stroke patients. We studied the size 
of lenticulostriate infarcts and their relationship with aetiology, as indicated by the profile of 
risk factors. Our hypothesis is that smaller lenticulostriate infarcts tend to represent intrinsic 
small vessel disease, whereas larger lenticulostriate infarcts are more likely to have an embolic 
aetiology. Methods: We present preliminary results from a database of 1183 stroke patients who 
had MRIs which showed acute infarcts during their admission on the Hyperacute Stroke Unit 
at University College Hospital between 2008 and 2013. Just looking at a subset with lenticulo-
striate infarcts, we have chosen the T2 MRI brain slice which showed the largest infarcted area, 
and on that slice we measured the longest diameter of the infarction. For every infarct measured 
we recorded the presence of risk factors for embolism (ipsilateral carotid stenosis ≥70%, atrial 
fibrillation or relevant echocardiogram abnormality) and for small vessel disease (hypertension, 
diabetes or alcohol excess). Infarcts were binned into 5mm wide size categories (0‒4.9mm, 
5mm–9.9mm etc.) up to 39.9mm, with a final category of ≥40mm. For every infarct size we de-
rived an embolic disease (ED) index using the following formula: [total embolic score for this 
size of infarct] / [(number of infarcts of this size) x (total of embolic scores across all infarct 
sizes)] and a similar small vessel disease (SVD) index. Both indices were plotted against infarct 
size. Results: The distribution of lenticulostriate infarcts by size appears to be bimodal. For in-
farcts smaller than about 15mm the SVD index tends to exceed the ED disease index. For larger 
infarcts the reverse is true. Conclusion: The data support our hypothesis: the longest axial diam-
eter of a lenticulostriate infarct is related to its aetiology. Conflict of interest We (the authors) 
declare no conflict of interest in regards to this project. 
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STROKE-MORBIDITY, MORTALITY AND LIVING STANDARDS. RISK OF 
STROKE IN RELATION TO HOUSE-HOLD CONSUMPTION 
A. Folyovich1, K.A. Béres-Molnár2, V. Varga3,  D. Zboznovits4, I. Vastagh5,  J. Szabó6, A. 
Ajtay7,  D. Bereczki8 
 
Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY1,De-
partment of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY2, Department 
of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY3, Department of Neurol-
ogy and Stroke, Szent János Hospital, Budapest, HUNGARY4, Department of Neurology, Sem-
melweis University, Budapest, HUNGARY5, Department of Neurology and Stroke, Szent János 
Hospital, Budapest, HUNGARY6, Department of Neurology, Semmelweis University, Buda-
pest, HUNGARY7, Department of Neurology, Semmelweis University, Budapest, HUNGARY8

Background: In the „8-12 District project” we collected demographical data of the population 
who suffered stroke in 2007 in these two districts of Budapest with very different life standards. 
District 8 is the poorest, where the average income is 45% less than in District 12. In District 
8 people get stroke 7 years earlier, and men are 12 years younger in case of fatal outcome. The 
analysis of the risk factors showed that the factors connected with the life style (alcohol con-
sumption, smoking, improperly or untreated hypertension, partly diabetes) have a remarkable 
role in this difference. In this analysis we compared the consumption of common food products 
that could be either risk for or protecting against stroke.  
Patients and method: We used the so-called „House hold Consumption Index” which demon-
strates the popular consumption of the investigated goods (carbohydrate content bakery, meat, 
fat, potato, sugar, vegetable – fruit, hard drinks, wine, beer, tobacco). The amount of salt was 
calculated from the consumption of spice and seasonings. We evaluated the absolute and rela-
tive values (latter in relation to the house hold income).  
Results: In District 12 the absolute value of the consumption was higher for all investigated 
goods. In relation to the house hold income remarkably more carbohydrate content bakery (2.6 
vs. 1.9%), fat (8.3 vs. 5.8), potato and sugar (0.3 vs. 0.2), spice (0.15 vs. 0.11) and seasonings 
(0.25 vs. 0.20) were bought in District 8. There was nearly twice more spent for tobacco (1.8 
vs. 1.0), while much less for vegetables (0.5 vs. 1.1%) in the less wealthy district. Spending on 
alcohol drinks was about the same in both districts, but this could mean a consumption of the 
more expensive and better quality drinks in the richer area. 
Conclusions: the consumption patterns clearly show the different social and cultural effects 
among poorer population and mirror the unfavourable nutrition habits, which are risk factors 
for cardiovascular diseases.
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Association between the apolipoprotein E gene polymorphism and ischemic stroke in 
Moscow populations 
V.N. Shishkova1, A.Yu. Remennik2, Yu.A. Fukalov3

 
Moscow Centre of speech pathology and neurorehabilitation, Moscow, RUSSIAN FED-
ERATION1,Moscow Centre of speech pathology and neurorehabilitation, Moscow, RUSSIAN 
FEDERATION2, Moscow Centre of speech pathology and neurorehabilitation, Moscow, RUS-
SIAN FEDERATION3

Annual mortality from ischemic stroke (IS) in Russia - one of the highest in the world. Mor-
bidity and mortality from IS among persons of working age in Russia increased over the past 
10 years, more than 30% . Early 30-day mortality after IS is 34.6 % , and within a year , about 
half dying patients. IS is the leading cause of disability in the population , one third of patients 
undergoing its need assistance , another 20 % cannot walk alone , only one in five could return 
to work. IS is a complex multifactorial inherited disease. Many studies have focused on the 
potential genetic effects of apolipoprotein E (ApoE) gene polymorphism on IS. However, in-
consistencies still exist in the association of ApoE gene polymorphism with IS. The aim of this 
study was to investigate the ApoE gene polymorphism in relation to IS in the Moscow popula-
tions and assess the risk of various ApoE genotypes associated with IS in Russian populations. 
We conducted a case-control study involving a total of 310 IS cases and 88 healthy controls to 
investigate the association of ApoE gene polymorphism with IS in the Moscow populations. 
A peripheral blood sample with anticoagulant (4 ml) was collected from all participants in the 
morning. Genotypes of ApoE polymorphisms were amplified by polymerase chain reaction 
(PCR). The genotype and alleles frequency distribution of the ApoE gene is shown in Table 
I. The Odds Ratios for IS with genotype Apo E gene is shown in Table 2. There was no evi-
dence for a significant association between ApoE gene polymorphism and IS in the Moscow 
populations (ε2/ε2 vs. ε3/ε3: OR=1.97, 95% CI=0.10-38.75; ε2/ε3 vs. ε3/ε3: OR=1.09, 95% 
CI=0.54‑2.22; ε2/ε4 vs. ε3/ε3: OR=0.44, 95% CI=0.11‑1.75; ε3/ε4 vs. ε3/ε3: OR=1.18, 95% 
CI=0.60‑2.25; ε4/ε4 vs. ε3/ε3: OR=0.97, 95% CI=0.16‑6.02). No association was found be-
tween ApoE polymorphism and IS in our case-control study. At present, more and more studies 
focus on the association between ApoE gene polymorphism and IS. However, their results are 
contrasting. Thus, studies with a larger sample size are needed to further confirm the associa-
tion between ApoE gene polymorphism and IS. 
 

Distribution of ApoE genotypes and alleles between cases and controls of our study.
Tab 1
Population N genotypes frequency

(95% CI)
alleles frequency  

(95% CI)
ε2/ ε2 ε2/ ε3 ε2/ ε4 ε3/ ε3 ε3/ ε4 ε4/ ε4 ε2 ε3 ε4

Men with IS 184
-

0,16
(0,12-
0,22)
n=30

0,02
(0,01-
0,05)
n=4

0,63
(0,56-
0,70)
n=116

0,17
(0,12-
0,23)
n=31

0,02
(0,01-
0,05)
n=3

0,09
(0,07-
0,13)
n=34

0,80
(0,75-
0,83)
n=293

0,11
(0,08-
0,15)
n=41

Men  wi-
thout IS

20
-

0,05
(0,01-
0,24)
n=1

0,1
(0,03-
0,30)
n=2

0,55
(0,34-
0,74)
n=11

0,25
(0,11-
0,47)
n=5

0,05
(0,01-
0,23)
n=1

0,08
(0,03-
0,20)
n=3

0,70
(0,55-
0,82)
n=28

0,23
(0,12-
0,38)
n=9

Women   
with IS

126 0,02
(0,01-
0,07)
n=3

0,11
(0,07-
0,18)
n=14

0,01
(0-

0,05)
n=1

0,72
(0,64-
0,79)
n=91

0,12
(0,007-
0,19)
n=15

0,02
(0-0,06)

n=2

0,09
(0,06-
0,12)
n=21

0,84
(0,79-
0,88)
n=211

0,08
(0,05-
0,12)
n=20

Women wi-
thout  IS

68
-

0,015
(0,08-
0,25)
n=10

0,01
(0-

0,08)
n=1

0,69
(0,57-
0,79)
n=47

0,15
(0,08-
0,25)
n=10

-
0,08

(0,05-
0,14)
n=11

0,84
(0,77-
0,89)
n=114

0,08
(0,05-
0,14)
n=11

CI- 95% confidence interval;  IS- Ischemic stroke 
Association between the apolipoprotein E gene polymorphism and ischemic stroke in Moscow 
populations
Odds Ratios for Ischemic stroke with Apolipoprotein E genotypes in Moscow populations 
 
Tab 2

OR (95% CI)
ε2/ ε2 ε2/ ε3 ε2/ ε4 ε3/ ε3 ε3 /ε4 ε4/ ε4
2,32

(0,12-45,44)
1,13

(0,56-2,26)
0,44

(0,11-1,72)
1,05

(0,64-1,72)
0,83

(0,44-1,57)
1,05

(0,14-6,49)
CI- 95% confidence interval; OR - Odds Ratios
Association between the apolipoprotein E gene polymorphism and ischemic stroke in Moscow 
populations
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Comparison of Conventional and Modern Methods in Determination of  Etiology of  Isch-
emic Stroke 
R. Kunt1, K. Kutluk2, N. Afsar3,  A.K. Erdemoglu4, B.I. Tiftikcioglu5,  M. Gedizlioglu6, V. Oz-
türk7 
 
Dept. of Neurology, Dokuz Eylül University Hospital, Izmir, TURKEY1,Dept. of Neurolo-
gy, Dokuz Eylül University Hospital, Izmir, TURKEY2, Dept. of Neurology, Bahcesehir Uni-
versity Hospital, Istanbul, TURKEY3, Dept. of Neurology, Acibadem Hospital, Ankara, TUR-
KEY4, Dept. of Neurology, Tepecik Training and Research Hospital, Izmir, TURKEY5, Dept. 
of Neurology, Bozyaka Training and Research Hospital, Izmir, TURKEY6, Dept. of Neurology, 
Dokuz Eylül University Hospital, Izmir, TURKEY7

Background: Ischemic stroke is a heterogenous disease and it is crucial to make a rapid and 
accurate assessment of etiology not only for the treatment in acute phase, but also to settle a 
strategy for secondary prevention. The aim of this sudy is to establish the inter-rater reliability 
in determination of subtypes of ischemic stroke; using the conventional method TOAST and 
the new system; CCS (Causative Classification of Stroke). It has been assumed that CCS would 
demonstrate higher inter-rater agreement in addition to lower subgroup of undetermined cases, 
compared to TOAST classification.  
Methods: Fifty ischemic stroke patients admitted consecutively to stroke unit included for the 
study. Suptype determination has been performed by study investigators using both TOAST and 
CCS methods and this diagnosis has been accepted as gold standard. Two stroke neurologists 
and two general neurologists took part in the study to assess independently  the same patients, 
first according to TOAST then to CCS system, through the detailed records of patients. Agree-
ment between investigators was measured by kappa statistic. Values were interpreted as moder-
ate (0.41–0.6), good (0.61–0.8), or excellent (0.81–1).  
Results: There was good agreement between two stroke neurologists and gold standard using 
TOAST system. Same raters performed excellent agreement using CCS for 5 subtypes. The 
agreement between two general neurologists and gold standard using TOAST system was good. 
According to CCS, one  rater performed excellent, the other performed good agreement. All 
four raters performed moderate agreement using TOAST system (Kappa 0.59). The agreement 
was good for CCS (Kappa 0.75) (table). Undetermined group of 73 cases assigned by TOAST 
system was decreased to 54 cases when used CCS.  
Conclusions: CCS improved inter-rater agreement compared to TOAST system, both for stroke 
neurologists and general neurologists. The proportion of undetermined group was decreased 
(7.6%) by CCS system. 

 

SN 1 vs SN 2 Kappa SE %95 CI
TOAST 0,61 0,08 0,45 - 0,77
CCS–5 0,78 0,08 0,62 - 0,94

GN 1 vs GN 2 Kappa SE %95 CI
TOAST 0,64 0,08 0,48 - 0,80
CCS–5 0,75 0,08 0,60 - 0,91

All Investigators Kappa SE %95 CI
TOAST 0,59 0,03 0,52 - 0,65
CCS–5 0,75 0,03 0,68 - 0,81

Table: Agreement of Investigators Using TOAST and CCS Systems
SN 1,2: stroke  neurologists; GN 1,2: general neurologists; SE: standard error; CI: confidence interval.
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B2318 Etiology of stroke and risk factors  

Right-to-Left Shunt Severity Measured by Transcranial Doppler and RoPE Score: An 
Analysis of the CODICIA Database 
J. Serena1, B.S. Wessler2, D.E. Thaler3,  R Ruthazer4, J.S. Lutz5,  D.M. Kent6 
 
Department of Neurology, Hospital Universitari Doctor Josep Trueta Institut d’Investi-
gació Biomèdica de Girona, Girona, SPAIN1,Division of Cardiology, Tufts Medical Center, 
Boston, USA2, Department of Neurology, Tufts Medical Center, Boston, USA3, Predictive Ana-
lytics and Comparative Effectiveness (PACE) Center, Institute for Clinical Research and Health 
Policy Studies, Tufts Medical Center, Boston, USA4, Predictive Analytics and Comparative 
Effectiveness (PACE) Center, Institute for Clinical Research and Health Policy Studies, Tufts 
Medical Center, Boston, USA5, Predictive Analytics and Comparative Effectiveness (PACE) 
Center, Institute for Clinical Research and Health Policy Studies, Tufts Medical Center, Boston, 
USA6

Background: In prior work, we reported that putative “high risk” transesophageal (TEE) fea-
tures of patent foramen ovale (PFO) were not correlated with clinical characteristics identifying 
patients likely to have PFO-related strokes as determined by the RoPE score. Here we explore 
whether the magnitude of the right-to-left shunt (RLSh) measured by contrast transcranial 
Doppler (c-TCD) is correlated with the probability that an  index cryptogenic stroke (CS) is 
PFO-related. 
Methods: Using data from The Multicenter Study into RLSh in Cryptogenic Stroke (CODI-
CIA), we evaluate patients with CS who had RLSh quantified by c-TCD. We determine wheth-
er there is an association between c-TCD shunt grade and the likelihood that an observed PFO 
is pathogenically related to CS using the RoPE Score. 
Results: Among 485 patients with CS investigated for RLSh by c-TCD, 296 patients (61%) had 
RLSh by c-TCD. RLSh severity documented by c-TCD was correlated with the likelihood an 
observed PFO is pathogenically related to CS using the RoPE score (rank correlation (r) = 0.15, 
p = 0.01). 
Conclusions: For patients with CS and PFO investigated by c-TCD, severity of RLSh deter-
mined by c-TCD appears to be positively correlated with the probability that an index stroke 
is PFO-related, suggesting a potential advantage in the evaluation of PFO in the setting of CS 
compared to TEE.

 
 

B2319 Etiology of stroke and risk factors  

The characteristic of some  risk  factors of the development of  ischemic  stroke in Azer-
baijan. 
Sh.I. Magalov1, N.E. Guluzade2, S.P. Alekberova3, A.A. Musayeva4, Sh.Y. Melikova5 
 
Azerbaijan Medical University, Baku, AZERBAIJAN1,Azerbaijan Medical University, 
Baku, AZERBAIJAN2, Azerbaijan Medical University, Baku, AZERBAIJAN3, Azerbaijan 
Medical University, Baku, AZERBAIJAN4, Azerbaijan Medical University, Baku, AZERBAI-
JAN5

In primary prevention of a stroke is important the fight against the established risk factors of 
development of an ischemic stroke.Analysis of risk factors in a stroke in 1235 people (691 
men, 544 women)showed the highest frequency in arterial hypertension(85.7%),followed (in 
descending order)-ischemic heart disease(71.4%),diabetes mellitus(34.8%),transient ischemic 
attacks(27.6%),smoking(20.16%),alcohol abuse (15.5%). 
All risk factors for ischemic stroke were observed more frequently in men than in women(-
Fig.1). 
It must be emphasized that in women alcohol abuse and smoking accounted for a very small 
percentage -1.56% and 2.81% respectively.Some risk factors for stroke,alcohol abuse(15.5%) 
and smoking(20.16%)were  less common on10 and 20%,and others-hypertension(85.7%) and 
diabetes mellitus(34.8%)-more often,compared with those given in the literature 51.2% and10-
25% respectively [1,2,3]. 
A high percentage of identified in our study patients suffering from hypertension and diabetes, 
is apparently associated with the established in the late 80’s and early 90-ies of the last century 
situation in Azerbaijan-a radical change in living conditions,growth of psychotraumatic fac-
tors-Karabakh war, hundreds of thousands of refugees and others  had certainly impeded the 
socio-psychological adaptation to the changes of population. 
Concerning the alcohol abuse and smoking,which are rarely identified as a risk factor for 
stroke,it is explained by the mentality of Azerbaijanis,especially women,mostly negatively re-
lated to these bad habits.                                    
References: 
1.Asberg S.,Henriksson  K.,Farahmand  D.et al.Risk factors for cerebral infarction, a study of 
66610 patients reported to the Swedish national quality register for stroke care(risk-stroke)/17th 
European Stroke Conference(France, Nice).Cerebrovasc.dis.2008,p.5 
2.Caplan L.R.,Dyken M.L.,Easton J.D.American Heart Association Family Guide to Stroke.
New York,Random House,1994,p.63 
3.Collins R.et al.Blood pressure,stroke,and coronary heart disease,part2:short-term reductions 
in blood  pressure:overview of randomized drug trials in their epidemiological  conext //Lan-
cet,1990,v.335,p.827-838
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Fig. 1. Frequency of detection of risk factors at  men and women with an ischemic stroke.
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B2320 Etiology of stroke and risk factors  

Risk factors for lobar versus non – lobar intracerebral haemorrhage 
P.H.C. Kremer1, W.M.T. Jolink2, L.J. Kappelle3,  A. Algra4, C.J.M. Klijn5 
 
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

Background – Risk factors for spontaneous intracerebral haemorrhage (ICH) have been de-
scribed but generally without distinction between lobar and non-lobar ICH, that are thought to 
have distinct types of underlying small vessel diseases. The aim of this study was to assess  risk 
factors for ICH according to location. 
Methods – In two large prospective  studies, SMART (n= 9088) and ESPRIT (n= 2739), includ-
ing patients with manifest cardiovascular, cerebrovascular or peripheral artery disease or with 
vascular risk factors we investigated the potential risk factors for ICH according to lobar or 
non-lobar location by univariable and multivariable Cox proportional hazards analyses.  
Results – During 65,156 patient years of follow up 43 patients had an ICH (incidence rate 66 
per 100,000 patient years, 95% CI 51 – 84), of which 19 were lobar (incidence rate 29, 95% 
CI 19 – 42) per 100,000 patient years) and 24 non-lobar (incidence rate 37, 95% CI 26 – 51) 
per 100,000 patient years. Age (per 10 years increase) significantly increased the risk of lobar 
ICH (HR 1.90; 95% CI 1.17 – 3.10) in the multivariable analysis, but was not an independent 
risk-factor for non-lobar haemorrhage. Anticoagulant drug use (HR 3.38; 95% CI 1.25 – 9.11) 
and male sex (HR 3.79; 95% CI 1.13 – 12.8) increased the risk of non-lobar but not lobar ICH 
in the multivariable analysis. See tables 1 and 2 for details. 
Conclusion – This study shows a relative high risk of ICH in patients with manifestations of, 
or risk factors for, cardiovascular, cerebrovascular or peripheral artery disease. Risk factors for 
ICH vary according to  ICH location, supporting the hypothesis that the underlying diseases 
that cause lobar and non-lobar ICH may be different. 
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Table 1. Multivariable hazard ratio’s for risk factors of lobar intracerebral haemorrhage
Combined cohort  aHR (95% CI) Adjusted for Number of pa-

tients
Mean age per 10 years  1.90 (1.17 – 

3.10)
Index event 10,853

Male sex 0.77 (0.29 – 2.2) Index event 10,853
Mean SPB per 10 mmHg  0.90 (0.73 – 

1.12)
Mean age 11,616

Index event Cerebrovascu-
lar

1.12 (0.30 – 
4.10)

Mean age 10,853

Peripheral ar-
tery

0.84 (0.18 – 
3.92)

Cardiovascular 0.54 (0.12 – 
2.49)

 Risk factors 
only

Reference 

Anticoagulants  1.38 (0.32 – 
6.00)

Mean age 11,647

SMART only    
eGFR per 10 ml/min  0.92 (0.72 – 

1.17)
Mean age 8,953

Impaired renal function Severe 2.45 (0.48 – 
12.51)

Mean age, index 
event

8,164

Moderate 1.01 (0.27 – 
3.70)

 Normal Reference 

 SBP, systolic blood pressure; eGFR, estimated glomerular filtration rate

Table 2. Multivariable hazard ratio’s for risk factors of non-lobar intracerebral haemorrhage 
Combined cohort  aHR (95% CI) Adjusted for Number of pa-

tients
Mean age per 10 years  1.37 (0.91 – 

2.05)
Index event 10,849

Male sex  3.79 (1.13 – 
12.8)

Mean systolic 
blood pres-
sure

11,612

Mean SPB per 10 mmHg  1.12 (0.94 – 
1.33)

Index event 10,821

Hypertension  1.81 (0.74 – 
4.47)

Index event 10,830

Index event Cerebrovascular 
event

2.47 (0.74 – 
8.31)

Mean age 10,849

Peripheral artery 1.11 (0.24 – 
5.22)

Cardiovascular 0.22 (0.02 – 
1.99)

 Risk factors only Reference 
Anticoagulants  3.38 (1.25 – 

9.11)
Mean age 11,643

SMART only    
eGFR per 10 ml/min  0.93 (0.72 – 

1.20)
Mean age 8,509

Impaired renal function Severe 3.22 (0.58 – 
17.87)

Mean age, 
mean systolic  
blood pres-
sure

8,498

Moderate 2.09 (0.54 – 
8.04)

 Normal Reference 
 SBP, systolic blood pressure; eGFR, estimated glomerular filtration rate

B2321 Etiology of stroke and risk factors  

Monogenic ischemic stroke in young adults. A 5-yrs experience at the Neurological Insti-
tute of Pisa, Italy 
M. Mancuso1, A. Chiti2, G. Orlandi3,  D. Orsucci4, E. Terni5,  N. Giannini6, A. LoGerfo7,  M. 
Brondi8, V. Montano9, L. Petrozzi10, C. Simoncini11, G. Siciliano12, U. Bonuccelli13 
 
Neurological Institute, University of Pisa, Pisa, ITALY1,Neurological Institute, University of 
Pisa, Pisa, ITALY2, Neurological Institute, University of Pisa, Pisa, ITALY3, Neurological Insti-
tute, University of Pisa, Pisa, ITALY4, Neurological Institute, University of Pisa, Pisa, ITALY5, 
Neurological Institute, University of Pisa, Pisa, ITALY6, Neurological Institute, University of 
Pisa, Pisa, ITALY7, Neurological Institute, University of Pisa, Pisa, ITALY8, Neurological Insti-
tute, University of Pisa, Pisa, ITALY9, 
Neurological Institute, University of Pisa, Pisa, ITALY10, Neurological Institute, University of 
Pisa, Pisa, ITALY11, Neurological Institute, University of Pisa, Pisa, ITALY12, Neurological In-
stitute, University of Pisa, Pisa, ITALY13 

Background: Ischemic stroke in young adults is a major health problem being associated with 
a higher vascular morbidity and mortality compared to controls, and a stroke recurrence rate of 
25% during the first decade. However, for many patients the cause of stroke remains unknown. 
Moreover, even though several genes have been implicated in the etiology of juvenile stroke, 
the prevalence of monogenic stroke is not known. Identifying the cause of ischemic stroke in 
young adults might be of major importance to prevent stroke recurrence.  
Methods: A total of 120 cases (40% women) aged 18 to 55 years who developed a first isch-
emic stroke were identified in the Cerebrovascular Register of our Group from 2008 to 2013. 
After excluded 55 patients in whom a potential cause of stroke was identified (i.e. tronbophilia, 
immunological and/or reumathological conditions, cardiopathies, etc), we have evaluated the 
etiology in the remaining 65 cases. 
Results: we identified 3 cases of MELAS, 2  Fabry, 6 CADASIL, one pseudoxantoma elasti-
cum, one hereditary hemorrhagic telangiectasia  and, finally, one case of Moya-Moya. The per-
centuage of molecular proven genetic stroke in our juvenile population is  10.8% (13/120). 
Conclusions: given the wide variety of potential underlying causes, the etiological workup of 
stroke in young adults requires a different approach from that in the elderly Once excluded 
medical conditions potentially causing stroke, a comprehensive genetic screening should be 
performed. We will present a diagnostic flowchart leading to the correct genetic test in selected 
cases. Finally, despite such a comprehensive workup, about 80% of cases will remain unex-
plained, leading to the diagnosis of idiopathic ischemic stroke.
 



572

23. European Stroke Conference

E-Poster Session Blue

B2322 Etiology of stroke and risk factors  

Late onset group B streptococcal disease associated cerebrovascular disease in infancy. 
D. Tibussek1, A. Sinclaire2, I. Yau3, R. Askalan4

 
Department of Pediatrics, Division of Neurology, Hospital for Sick Children, Toronto, 
CANADA1,Department of Pediatrics, Division of Neurology, Hospital for Sick Children, To-
ronto, CANADA2, Department of Pediatrics, Division of Neurology, Hospital for Sick Chil-
dren, Toronto, CAP VERDE3, Department of Pediatrics, Division of Neurology, Hospital for 
Sick Children, Toronto, CANADA4

Background 
Group B streptococcus (GBS) is a leading cause of neonatal meningitis. Perinatal stroke has 
been reported as a complication of early onset GBS meningitis and sepsis. However, less is 
known about strokes related to late onset GBS infections. We here report a series of 5 patients 
with late onset GBS meningitis and cerebrovascular complications.  
Methods 
Retrospective case series. Patient charts were reviewed with regard to clinical presentation, lab-
oratory findings, treatment, clinical course and outcome. Cerebral imaging was reviewed with 
special emphasis on stroke pattern and cerebrovascular findings.  
Results  
One patient had a temporary, severe basilar stenosis without evidence of cerebral ischemia. 
Four infants had ischemic strokes accompanied by a cerebral sinus venous thrombrosis in one. 
The ischemic lesion was either located in a clearly defined arterial territory (n=1) or was char-
acterized by multiple bilateral, mainly cortical lesions. Additional evidence of a vasculopa-
thy on the CTA or MRA was found in three. Three patients were treated with anticoagulation. 
Outcome of the patients was back to normal in two, severe developmental delay and infantile 
spasms in one, and hemiplegia with treatment resistant focal seizures in one. One infant showed 
mild developmental delay and secondary microcephaly. 
Conclusion 
Late onset GBS meningitis can cause severe cerebrovascular complications including strokes 
and sinovenous thrombosis. Given that all 5 patients were seen within 2 years strokes as a 
complication of GBS infection may be underreported. The mechanisms of cerebrovascular 
complications during bacterial meningitis are likely multifactoral. Suggested mechanisms are: 
hypercoagulable state; invasion of the subarachnoid inflamed exsudate into the large vessels at 
the base of the brain; proinflammatory cytokines leading to a vasculitis; inflammation or direct 
extension of the bacterialinfection to the small pial arteries.

B2323 Etiology of stroke and risk factors  

A Comparison of Transcranial Doppler to Echocardiography for the Detection of Right-
to-left Shunt in Ischemic Stroke Patients 
A. de Havenon1, A. Moore2, D. Tirschwell3,  A. Sultan-Qurraie4, L. Kim5,  L. Sekharm6 
 
University of Washington, Seattle, USA1,University of Washington, Seattle, USA2, University 
of Washington, Seattle, USA3, University of Washington, Seattle, USA4, University of Wash-
ington, Seattle, USA5, University of Washington, Seattle, USA6

Background: Population-based studies estimate that the etiology of 35 to 45% of stroke remains 
cryptogenic. The association between patent foramen ovale and stroke is controversial, but the 
use of transthoracic and transesophageal echocardiogram (TTE and TEE) bubble study with 
agitated saline or contrast to evaluate for right-to-left shunt (RLS) is a standard component of 
many comprehensive stroke workups, particularly in the young. TTE is considered the screen-
ing test of choice for the evaluation of RLS and TEE the gold standard, but recent data suggests 
that transcranial doppler (TCD) bubble study is more sensitive.  
Methods: We searched the records of a TCD lab at a major urban academic hospital, for pa-
tients with ischemic stroke who had a TCD bubble study during the period 2011-2013. Of the 
134 patients who met this criteria, 112 also had either a TTE or TEE bubble study. We further 
examined this cohort of 112 patients.  
Results: 37/112 patients (33%) had a concordant positive TCD and TTE or TEE for RLS, 
45/112 patients (40%) had a concordant negative TCD and TTE or TEE for RLS, 2/112 patients 
(2%) had a discordant negative TCD and positive TTE or TEE for RLS, and 28/112 patients 
(25%) had a discordant positive TCD and negative TTE or TEE for RLS, of which 11 patients 
(39%) had a TEE (see Figure 1). 32/67 patients with RLS (48%) had late arrival of bubbles, 
suggestive of an extracardiac shunt, 26 (81%) of which were discovered on TCD (See Figure 2 
for TOAST classification). 
Conclusion: These data challenge the prevailing notion that TTE is the best screening test for 
RLS and that TEE is the gold standard. In our cohort, TCD was highly accurate at identifying 
the presence of RLS when compared to TTE and TEE, and it identified an additional 28 pa-
tients (25%) with RLS. 48% of patients with RLS had evidence of an extracardiac shunt. This 
subgroup, primarily identified by TCD, warrants further research to explore stroke mechanisms 
in patients with cryptogenic stroke. 
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B2324 Etiology of stroke and risk factors  

Risk of Coronary and Cerebrovascular Ischemic Events in Patients with Chronic Granu-
lomatous Disease
C.G. Sobey1, C.P. Judkins2, V. Sundararajan3,  T.G. Phan4, G.R. Drummond5,  V.K. Srikanth6 
 
Monash University, Clayton, AUSTRALIA1,Monash University, Clayton, AUSTRALIA2, 
Monash Medical Centre, Clayton, AUSTRALIA3, Monash Medical Centre, Clayton, AUSTRA-
LIA4, Monash University, Clayton, AUSTRALIA5, Monash Medical Centre, Clayton, AUS-
TRALIA6 

Objective: To determine the risk of incident major cardiovascular atherothrombotic events in 
patients with chronic granulomatous disease (CGD); a rare genetically-determined immunode-
ficiency disorder caused by a defective NOX complex. 
Design: A population-level cohort study comparing the risk of incident coronary and cerebro-
vascular ischemic events between individuals with and without CGD. The sample was derived 
from hospitalizations within the Australian state of Victoria from 1993-2010. For each CGD ad-
mission, we selected all individuals from the non-CGD hospitalizations group matched for age 
to serve as the comparison group. 
Main Outcome Measures: Multivariable logistic regression was used to determine the risk of 
incident atherothrombotic events in CGD, adjusting for age, sex and vascular risk factors. 
Results: We identified 77 people with CGD (mean age at first admission, 44.1y) and 409,512 
people without (37.1y). A total of 15 (20.8%) CGD individuals and 26,134 (6.3%) non-CGD 
individuals suffered an atherothrombotic event during the study period. After adjusting for age 
and sex, CGD was associated with an increased risk of an incident atherothrombotic event, 
odds ratio [(OR) 2.64; 95% confidence interval (CI) 1.37-5.11; P=0.004]. This was due to an 
increase in risk of coronary events (OR, 2.39; 95% CI, 1.19-4.78; P=0.014) and cerebrovascu-
lar events (OR, 2.91; 95% CI, 1.11-7.62; P=0.029). CGD was also associated with a greater risk 
of hypertension, diabetes and atrial fibrillation, and further adjustment for the presence of these 
comorbidities attenuated the association of CGD with all atherothrombotic, coronary  and cere-
brovascular events. 
Conclusion and relevance: CGD is associated with an increased risk of incident atherothrom-
botic events, perhaps due to chronic inflammation. Thus, despite promising preclinical evi-
dence, these observations suggest that chronic NOX suppression may not be a valid approach 
for the prevention of cardiovascular disease in humans. 
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B2325 Etiology of stroke and risk factors  

Does antiplatelet drug testing contribute to identify stroke mechanism? 
C. COIGNION1, M. POLI2, G. FREYBURGER3,  S. DEBRUXELLES4, P. RENOU5,  F. 
ROUANET6, I. SIBON7

 
HOPITAL PELLEGRIN, BORDEAUX, FRANCE1,HOPITAL PELLEGRIN, BORDEAUX, 
FRANCE2, HOPITAL PELLEGRIN, BORDEAUX, FRANCE3, HOPITAL PELLEGRIN, 
BORDEAUX, FRANCE4, HOPITAL PELLEGRIN, BORDEAUX, FRANCE5, HOPITAL 
PELLEGRIN, BORDEAUX, 6, HOPITAL PELLEGRIN, BORDEAUX, FRANCE7 

BACKGROUND 
The occurrence of stroke despite the use of antiplatelet drug (APD) as a primary or secondary 
prevention of atherosclerosis is frequent. In this condition, a lack of APD efficacy or the pres-
ence of an underlying stroke mechanism insensitive to APD, such as a cardiac source, can be 
suggested. We aimed at evaluating the relevance of platelet aggregation testing in the identifi-
cation of stroke aetiology among patients admitted for an acute stroke while they were under 
APD. 
METHODS 
We prospectively included all consecutive patients admitted to our stroke unit for a suspect-
ed acute ischemic stroke between January and December 2012. A platelet aggregation testing 
(multiplate) was performed within the 24 hours following admission, confirmed by a plate-
let aggregometry. Based on standardised thresholds established at our hospital for each APD, 
patients were defined as sensitive (APDS) or resistant (APDR). A similar diagnosis work-up 
was performed in both groups in order to classify stroke mechanism according to TOAST and 
ASCO classifications. In addition we evaluated the influence of AD functional status on stroke 
severity and collected clinical and biological parameters to identify potential resistance factors. 
RESULTS 
287 patients were included. Antiplatelet drug resistance was observed in 53 (18,5%) patients. 
Patients in the ADS group had less severe initial stroke severity (mean NIHSS = 3,9 vs 7,1; p 
< 0,001). No difference in the frequency of vascular risk factors was observed between ADR 
and ADS patients. However, APDR patients had higher baseline levels of inflammatory mark-
ers (CRP, fibrinogen and white blood cells count ; p < 0,05 for each marker). No difference in 
stroke mechanism between APDS and APDR patients was observed using TOAST and ASCO 
classifications.  
CONCLUSION 
Platelet function testing does not provide orientation concerning stroke mechanism in patients 
previously taking APD. However this study confirms the high frequency of APAD resistance 
and underlines its association with inflammation and stroke severity.
 

B2426 Etiology of stroke and risk factors  

Valvular stroke - underrecognised? 
D.C.H.S. Neves1, A.F. Damasio2, A.R. Santos3,  J.T. Carvalho4, L. Rebocho5,  C. Corzo6, S. Di-
onisio7,  R. Fernandes8, J. Aguiar9

 
Hospital Espirito Santo, Evora, PORTUGAL1,Hospital Espirito Santo, Evora, PORTUGAL2, 
Hospital Espirito Santo, Evora, PORTUGAL3, Hospital Espirito Santo, Evora, PORTUGAL4, 
Hospital Espirito Santo, Evora, PORTUGAL5, Hospital Espirito Santo, Evora, PORTUGAL6, 
Hospital Espirito Santo, Evora, PORTUGAL7, Hospital Espirito Santo, Evora, PORTUGAL8, 
Hospital Espirito Santo, Evora, PORTUGAL9

Introduction: Atrial Fibrillation (AF) confers to its carriers a well-known significant increased 
thrombo-embolic risk, in which Oral Anticoagulation (OA) has a fundamental role. The deci-
sion for OA is based on internationally approved criteria for non-valvular AF. However, in val-
vular AF, the threshold for the decision for OA is lower, given its higher risk, but it is not inter-
nationally uniform. 
Objective: To study the sample of patients admitted in a Stroke Unit for Acute Ischaemic Stroke 
or Transient Ischaemic Attack (AIS/TIA) and AF regarding the presence of valvular disease and 
OA. 
Methods: Clinical data from patients admitted for AIS/TIA and AF (known or de novo) in a 
period of 30 months (January 2011 to June 2013) were rectrospectively analized. Valvular 
Heart disease was considered significant if graded as moderate or severe (mitral or aortic) by 
trans-thoracic echocardiogram or in presence of previous valve surgery. 
Results: Data from 760 patients were analized and 134 had AIS/TIA and AF. Significant valve 
disease was found in 49 (37%) patients. In these, AF was known in 27 and 15 of these were on 
OA. However, only 2 of them presented with therapeutic levels of INR>2, which represents ad-
equate anti-thrombotic prevention in only 7% of known valvular AF. Mitral Regurgitation was 
the most frequently observed valve disease (61%), followed by Aortic Regurgitation (16%). No 
isolated Aortic Stenosis patients were found. 
Discussion: Significant valve disease was found in more than a third of patients admitted for 
AIS/TIA and AF. This is a meaningful proportion of patients which may be a reflex of the in-
creased thombo-embolic risk in patients with valvular AF. The definition of valvular AF is not 
internationally uniform but, as it conveys an increased risk, it should prompt more aggressive 
prevention of embolic events, such as with OA. 
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B2427 Etiology of stroke and risk factors  

Is Renal Function Associated with Stroke Sub-type? 
S.D.J. Makin1, F.N. Doubal2, M.S. Dennis3,  J.M. Wardlaw4

 
University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, Ed-
inburgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3, 
University of Edinburgh, Edinburgh, UNITED KINGDOM4 

Background 
Stroke and cerebral small vessel disease (SVD) are associated with renal impairment, but this 
may reflect co-associations with age, hypertension, and other risk factors. Previous studies also 
used risk factor based stroke sub-typing, not DWI-MRI, to sub-type the stroke and did not ad-
just for risk factors. We investigated whether lacunar stroke, a form of SVD, is associated with 
worse renal impairment than cortical stroke of similar severity.  
Methods  
We recruited patients with a non-disabling ischaemic stroke classified as lacunar or cortical 
based on DWI-MRI and clinical features using the non-risk factor based Oxfordshire Com-
munity Stroke Project Classification, with eGFR>30. Patients provided an early morning 
urine specimen for albuminuria one month post-stroke. We calculated eGFR using the Cock-
croft-Gault formula. We performed multivariable analysis of the relationship between stroke 
sub-type, eGFR and microalbumin/creatinine ratio. 
Results  
Of 208 patients attending for brain and renal assessment, 198 provided a urine specimen. 
21/198 had microalbuminuria(10/90 lacunar, 11/108 cortical). Lacunar stroke patients were 
younger (median 64 v 69 years), not more likely to have hypertension, but less likely to have 
atrial fibrillation heart disease or peripheral vascular disease; though this did not reach statisti-
cal significance (p=0.9,0.16, & 0.06 respectively). Mean eGFR was 86 in lacunar stroke and 75 
in cortical stroke (p=0.0035). When adjusted for age, sex, and vascular risk factors the associa-
tion was non-significant (p 0.12). Both lower eGFR and proteinuria were associated with older 
age, male sex, atrial fibrillation, smoking, hyperlipidaemia, hypertension, and female gender 
(all p<0.05) 
Conclusion  
Once corrected for age, and vascular risk factors lower eGFR was not associated with lacunar 
stroke. Previous studies suggesting an association of lacunar stroke with renal disease may have 
been confounded by age and vascular risk factors.

B2428 Etiology of stroke and risk factors  

Patent foramen ovale, migraine and thrombophilia in young ischemic stroke women un-
der hormonal contraceptive treatment. 
M. M. Martinez-Martinez1, P. Martinez-Sanchez2, B. Fuentes3,  E. Diez-Tejedor4 
 
Hospital Universitario Infanta Sofia, San Sebastian de Los Reyes Madrid, SPAIN1,Hos-
pital Universitario La Paz, Madrid, SPAIN2, Hospital Universitario La Paz, Madrid, SPAIN3, 
Hospital Universitario La Paz, Madrid, SPAIN4

Introduction: Hormonal contraceptive treatment (HCT) has been related to venous thrombosis 
(VT) but its role as an independent cause for ischemic stroke remains controversial. HCT may 
increase stroke risk for patients suffering other comorbidities such as migraine or thrombophil-
ia. Therefore, HCT has been related with stroke due to paradoxical embolism in the presence of 
a patent foramen ovale (PFO). 
Objective: To identify if young women with ischemic stroke under HCT have higher frequency 
of PFO, migraine or thrombophilia, than non-HCT users.  
Patients and methods: We analysed demographic data, obstetric history and previous migraine 
from women under 45 years old with a first episode of ischemic stroke admitted to our Stroke 
Unit between 2005-2010. Results from PFO detection, migraine and thrombophilia testing were 
compared according to HCT use.  
Results: Sixty-one patients were included, 15 (24,6%) were under HCT. These had a higher 
prevalence of PFO (60% vs. 22.2%, P<0.01), migraine (73.3% vs. 30.4%, P<0.01) and throm-
bophilia (93.3% vs. 37%, P<0.01) than non-HCT users. No significant differences were found 
in the proportion of smokers (46.7% vs. 37%, P=0.50), previous VT (6,7% vs. 0, P=0,25) or 
mean age (32.6 vs. 36.2, P=0.07).  
Conclusion: We found a higher proportion of PFO, migraine and thrombophilia among young 
ischemic stroke women under HCT. All but one HCT users had a previously undiagnosed 
thrombophilia. 
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WAIST CIRCUMFERENCE AS A PREDICTOR OF STROKE SEVERITY AMONG PA-
TIENTS FROM THE SARAJEVO REGION 
M. Tiric-Campara1, J. Djelilovic-Vranic2, A. Alajbegovic3,  A. Hadzikadunic4, E. Tupkovic5 
 
Neurology Clinic, Clinical Centre University of Sarajevo, Sarajevo, BOSNIA-HER-
ZEGOVINA1,Neurology Clinic, Clinical Centre University of Sarajevo, Sarajevo, BOS-
NIA-HERZEGOVINA2, Neurology Clinic, Clinical Centre University of Sarajevo, Sarajevo, 
BOSNIA-HERZEGOVINA3, Public Institute, Hospital Travnik, Travnik, BOSNIA-HERZE-
GOVINA4, Neurophysiology Department, Health Care Center Tuzla, Tuzla, BOSNIA-HERZE-
GOVINA5

Background: The aim of the study is to test whether waist circumference can be a predictor of 
stroke severity in our clinical sample. 
Methods: This prospective study was performed at the Neurology Clinic, Clinical Center of Sa-
rajevo University in period from January 1st 2013 to October 1st 2013. It included 108 patients 
with stroke. Data for all patients included gender, age, type of stroke, NIHSS stroke scale score 
and waist circumference. The data are evaluated by descriptive statistics, and determination of 
Pearson correlation coefficient. 
Results: The sample included 108 patients of which 53 or 49.1% male and 55 or 50.9% female 
at mean age of 69.9+/-12 years, average waist circumference of 92.3+/-9.3cm and the average 
NIHSS score of 8.4+/-4.1. The most common type of stroke was thrombosis (81 or 75%), 16 
or 14.8% of embolic type and 11 or 10.2% of hemorrhagic stroke. Of the total number of men 
majority had the waist circumference less than 94 cm (29 or 26.9%) and the lowest number 
from 112-121.9 cm (3 or 2.8%). The largest number of women was in the group with waist cir-
cumference of 88-97.9 cm (35 or 32.4%) and lowest in the group with a waist circumference 
below 80 cm (5 or 4.6%). Highest average NIHSS score was found in patients with hemor-
rhagic stroke (12.2+/-3.9), followed by embolic type (9.13+/-2.8) and lowest among those with 
thrombolytic stroke (7.8+/-4.0) with statistically significant difference in NIHSS score accord-
ing to the type. In men, there was a statistically significant correlation between waist circum-
ference and NIHSS score (rho=0.425, p=0.000), while among women exist positive correlation 
(rho=0.075, p=0.589), but which is not statistically significant. 
Conclusion: Greater waist circumference can be regarded as an independent factor for more se-
vere stroke in men, but not in women or total clinical population. Greater emphasis should be 
placed on prevention of obesity, weight reduction and education on nutrition in stroke preven-
tion programs.

B2430 Etiology of stroke and risk factors  

Knowledge of cardiovascular risk factors at six months post ischaemic stroke – The AS-
PIRE-S Study 
L. Brewer1, P. Hall2, L. Mellon3,  F. Horgan4, E. Dolan5,  E. Shelley6, H. McGee7,  P. Kelly8, T. 
Fahey9, R. Conroy10, P. McCormack11, D. Williams12, A. Hickey13 
 
Royal College of Surgeons in Ireland (RCSI), Dublin, IRELAND1,RCSI, Dublin, IRE-
LAND2, RCSI, Dublin, IRELAND3, RCSI, Dublin, IRELAND4, Connolly Hospital, Dublin, 
IRELAND5, RCSI, Dublin, IRELAND6, RCSI, Dublin, IRELAND7, Mater Misericordiae Hos-
pital, Dublin, IRELAND8, RCSI, Dublin, IRELAND9,RCSI, Dublin, IRELAND10, Connolly 
Hospital, Dublin, IRELAND11, RCSI, Dublin, IRELAND12, RCSI, Dublin, IRELAND13

Background: Survivors of ischaemic stroke (IS) are at high-risk of future vascular events. Stud-
ies report that many stroke survivors do not have greater knowledge of stroke despite experi-
encing such a life-changing event. Poor knowledge of stroke risk factors amongst IS patients 
may impact on the adequacy of risk factor control in the long-term. ASPIRE-S (Action on Sec-
ondary Prevention Interventions and Rehabilitation in Stroke), a prospective multi-centre study, 
assessed the secondary prevention and rehabilitation profile of patients six months following 
IS. This study also assessed patient knowledge of stroke risk factors. 
Methods: Consenting patients admitted with acute IS to three North Dublin teaching hospitals 
were recruited over one year, from October 2011. At six months post IS, a comprehensive home 
assessment was completed by a research team member, modelled on the EUROASPIRE proto-
col for evaluation of secondary prevention in post-discharge cardiac patients. Open-ended ques-
tions assessed knowledge of stroke risk factors during this assessment. 
Results: 302 patients (58% male) consented to participate, of whom 256 (85%) were fol-
lowed-up at six months. Mean age at IS onset was 69 years (range 22-95). Almost, one third 
of patients (29%) could not name any stroke risk factor. Less than half (42% ) named over two 
risks and this was significantly influenced by age, cognition and functional level. Smoking, 
stress and hypertension were the most frequently named, and age, heredity and diabetes were 
the least frequently named stroke risk factors at six months post IS. 
Conclusion: This multi-centre survey shows that there is considerable potential to improve  
knowledge of risk factors in patients with IS. Limitations in knowledge of stroke risk factors 
may lead stroke survivors to disengage from required preventive behaviours for stroke risk re-
duction. However, how effective education programmes are best delivered after stroke remains 
unclear. 



577

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B2431 Etiology of stroke and risk factors  

Intracardiac smoke-like echo for differential diagnosis of cardiogenic cerebral embolism 
due to paroxysmal atrial fibrillation from other forms ischemic stroke 
S. SAITO1, H. TOMITA2, J. HAGII3,  H. SHIROTO4, N. METOKI5,  T. OSANAI6, K. OKU-
MURA7,  M. YASUJIMA8

 
HIROSAKI STROKE AND REHABILITATION CENTER, HIROSAKI, JAPAN1,HIRO-
SAKI UNIVERSITY GRADUATE SCHOOL of MEDICINE COURSE of MEDICAL SCI-
ENCES, HIROSAKI, JAPAN2, HIROSAKI STROKE AND REHABILITATION CENTER, 
HIROSAKI, JAPAN3, HIROSAKI STROKE AND REHABILITATION CENTER, HIROSA-
KI, JAPAN4, HIROSAKI STROKE AND REHABILITATION CENTER, HIROSAKI, JA-
PAN5, HIROSAKI UNIVERSITY GRADUATE SCHOOL of MEDICINE COURSE of MED-
ICAL SCIENCES, HIROSAKI, JAPAN6, HIROSAKI UNIVERSITY GRADUATE SCHOOL 
of MEDICINE COURSE of MEDICAL SCIENCES, HIROSAKI, JAPAN7, HIROSAKI 
STROKE AND REHABILITATION CENTER, HIROSAKI, JAPAN8

Backgrounds 
Differential diagnosis between cardiogenic cerebral embolism (CCE) and the other forms isch-
emic stroke (non-CCE) is often difficult, particularly in patients with paroxysmal atrial fibrilla-
tion (Paf) who show sinus rhythm during hospitalization. We explored markers to differentiate 
CCE from non-CCE. 
Methods 
The consecutive 66 patients (mean age, 72+/-9) with probable CCE with Paf (n=34) and non-
CCE (n=32) were enrolled. CCE was diagnosed with head MRI and clinical course by stroke 
specialists. Transthoracic and transesophageal echocardiography was performed during sinus 
rhythm in all patients. Brain natriuretic peptide (BNP) and D-dimer levels were measured at ad-
mission. 
Results 
None of age, sex, left atrial (LA) dimension, LA appendage dimension and flow, left ventric-
ular ejection fraction, LA thrombus, and CHADS2 score before stroke onset were different 
between the 2 groups. BNP was higher in CCE than in non-CCE (170.0+/-113.9 pg/mL vs 
60.0+/-62.3, p<0.05). Intracardiac smoke-like echo (SLE) and high D-dimer level were more 
common in CCE than in non-CCE (17/34 (50%) vs 2/32 (6%), and 18/34 (53%) vs 7/32 (22%), 
both p<0.05). Multivariate logistic analysis showed that BNP and SLE were significantly asso-
ciated with CCE (odds ratio, 1.014 (1.005-1.028), p=0.0013 for BNP, and 25.12 (3.321-552.6), 
p=0.0009 for SLE), but not high D-dimer (2.702, (0.441-16.40), p=0.2715). 
Conclusion 
Thus, intracardiac SLE is highly associated with CCE and is useful in differentiating CCE from 
non-CCE especially when Paf is not detected.

B2432 Etiology of stroke and risk factors  

Below-the-knee DVT related with cerebral infarction after Mid Niigata Prefecture Earth-
quake 2004 
K. Hanzawa1, M. Ikura2, T. Nakajima3,  T. Okamoto4, M. Tsuchida5

 
Niigata University Graduate School of Medicine and Dental Sciences, Niigata, 
JAPAN1,National Niigata Hospital, Kashiwazaki, JAPAN2, National Niigata Hospital, Kashi-
wazaki, JAPAN3, Niigata University Graduate School of Medicine and Dental Sciences, Ni-
igata, JAPAN4, Niigata University Graduate School of Medicine and Dental Sciences, Niigata, 
JAPAN5

Background and Purpose: Calf DVT was frequently detected in the disaster area immediately 
after Mid Niigata Prefecture Earthquake 2004 due to sleeping in car. We reported that the calf 
DVT had remained long after the earthquake. We attempted to clarify whether calf DVT after 
the earthquake related with cerebral infarction (CI). 
Subjects and Methods: Subjected were 1,414 (68.5±9.9 year-old) residents in the area of Mid 
Niigata Prefecture Earthquake in 2012. Calf DVT was determined by compression ultrasonog-
raphy.  
Results: Calf DVT was determined in 123 residents (8.7%). Calf DVT was statistically cor-
related with age (p<0.01) and using sleeping pill immediately after the earthquake (p=0.05). CI 
or pulmonary embolism (PE) was recognized in 31 residents, 7 residents, respectively. CI with 
calf DVT or PE with DVT was recognized in 8 residents, 7 residents, respectively. CI was sig-
nificantly correlated with age (p<0.01), male (p<0.05), hypertension (p<0.05), heart diseases 
(p<0.01) and calf DVT (p<0.01). In multi regression analysis, calf DVT was a significantly risk 
factor for both CI (odds ratio 3.0 (95%CI:1.2-7.5)) and PE (odds ratio 74.3 (95%CI:8.3-668.3)).  
Conclusion: Calf DVT may be more carefully treated for preventing not only PE but also CI. 
Further study is needed to clarify mechanism of CI from calf DVT. However, prophylaxis of 
DVT after earthquake is important to prevent secondary disease in chronic disaster phase.
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Clinical characteristics of cerebral microbleeds in Fabry Disease 
Y. Kono1, T. Komatsu2, S. Miyagawa3,  Y. Sakamoto4, T. Hirai5,  H. Mitsumura6, T. Kamiyama7,  
T. Wakabayashi8, M. Kobayashi9, T. Ohashi10, Y. Eto11, H. Ida12, Y. Yasuyuki Iguchi13 
 
Department of Neurology, The Jikei University School of Medicine, Tokyo, JAPAN1,De-
partment of Neurology, The Jikei University School of Medicine, Tokyo, JAPAN2, Department 
of Neurology, The Jikei University School of Medicine, Tokyo, JAPAN3, Department of Neu-
rology, The Jikei University School of Medicine, Tokyo, JAPAN4, Department of Neurology, 
The Jikei University School of Medicine, Tokyo, JAPAN5, Department of Neurology, The Jikei 
University School of Medicine, Tokyo, JAPAN6, Department of Neurology, The Jikei Universi-
ty School of Medicine, Tokyo, JAPAN7, Department of Pediatrics, The Jikei University School 
of Medicine, Tokyo, JAPAN8, Department of Pediatrics, The Jikei University School of Med-
icine, Tokyo, JAPAN9, 
Department of Pediatrics, The Jikei University School of Medicine, Tokyo, JAPAN10, Advanced 
Clinical Research Center, Institute of Neurological Disorder, Kanagawa, JAPAN11, Department 
of Pediatrics, The Jikei University School of Medicine, Tokyo, JAPAN12, Department of Neu-
rology, The Jikei University School of Medicine, , JAPAN13 

Background; One of the most important cause of juvenile stroke is Fabry disease (FD). Al-
though white matter hyper intensity (WMH) on MRI has been previously reported, little is 
known about the cerebral microbleeds (CMBs) in FD patients. Our aim was to investigate the 
clinical characteristics of CMBs in FD patients. 
Methods; All patients were diagnosed as FD by using the enzyme screening and mutation anal-
ysis in the Jikei University Hospital. We retrospectively enrolled consecutive patients with FD 
who underwent a MRI study, including fluid attenuated inversion recovery (FLAIR) and sus-
ceptibility-weighted imaging (SWI) between July 2008 and September 2013. CMBs were de-
fined as hypointense lesions in SWI. After categorizing the patients into CMBs-positive group 
or negative group, we compared the clinical characteristics, including presence of WMH be-
tween two groups.  
Results; We enrolled 52 patients (male, 23; median age 41 years, interquartile range; 23-59 
years). The number of CMBs-positive group was 16 patients (31%). Male was more frequently 
seen in CMBs-positive group than these of negative group (75% vs. 31%, p=0.003). There was 
no deference of age between two groups. Prevalence rate of WMH and impaired kidney dys-
function (eGFR < 60ml-1 min per 1.73m2) were also higher in CMBs-positive group than these 
in negative group (WMH; 88% vs. 58%, p=0.038, impaired kidney dysfunction; 38% vs. 11%, 
p=0.025). No significant difference of vascular risk factors, such as hypertension, diabetes mel-
litus and dyslipidemia, was observed between two groups.  
Conclusion; Distinct characteristics of FD patients with CMBs were male, presence of WMH 
and impaired kidney dysfunction. These results may play an important role of the stroke mech-
anism in FD. 

B2434 Etiology of stroke and risk factors  

Carotid webs/shelves are associated with a high early or late stroke recurrence rate in a 
young adult stroke population: potential role for endarterectomy? 
D. Singh1, P.M.C. Choi2, A. Trivedi3,  J.H Wong4, M Eesa5,  M.D. Hill6, M. Goyal7,  B. Menon8, 
A.M. Demchuk9 
 
Calgary Stroke Program, Department of Clinical Neurosciences, University of Calgary, 
Calgary, Alberta, Canada, Calgary, CANADA1,Calgary Stroke Program, Department of 
Clinical Neurosciences, University of Calgary, Calgary, Alberta, Canada, Calgary, CANADA2, 
Calgary Stroke Program, Department of Clinical Neurosciences, University of Calgary, Cal-
gary, Alberta, Canada, Calgary, CANADA3, Division of Neurosurgery, Department of Clinical 
Neurosciences, University of Calgary, Calgary, Alberta, Canada, Calgary, CANADA4, Depart-
ment of Radiology, University of Calgary, Calgary, Alberta, Canada, Calgary, CANADA5, Cal-
gary Stroke Program, Department of Clinical Neurosciences, University of Calgary, Calgary, 
Alberta, Canada, Calgary, CANADA6, Diagnostic and interventional Neuroradiology, Univer-
sity of Calgary, Calgary, Alberta, Canada, Calgary, CANADA7, Calgary Stroke Program, De-
partment of Clinical Neurosciences, University of Calgary, Calgary, Alberta, Canada, Calgary, 
CANADA8, Calgary Stroke Program, Department of Clinical Neurosciences, University of Cal-
gary, Calgary, Alberta, Canada, Calgary, CANADA9

Background and objective: Atherosclerotic plaque of internal carotid artery (ICA) is a well es-
tablished cause of artery to artery embolic stroke. Other causes of stroke from carotid artery 
disease include carotid dissection and fibromuscular dysplasia. Carotid web/shelf has rarely 
been identified in causative association of stroke. Our aim is to describe the characteristics of 
patients who presented with one or more ICA territory strokes with no established etiology of 
stroke apart from a carotid web in ipsilateral ICA detected on CT angiography (CTA). Methods: 
Every patient with acute ICA territory stroke with ipsilateral carotid web on CT angiogram and 
in whom no other etiology for the stroke could be found was identified over an 8 month period. 
Carotid web/shelf was identified as a distinct homogenous web or shelf like structure seen on 
CTA at the origin of ICA without having any features typical of atherosclerotic plaque or dis-
section.  Results: There were 8 stroke patients with carotid web/shelf over the study period. The 
mean age at the onset of the index stroke was 50 (range of 41 to 59 years). Male to female ratio 
was 1:3. Thrombus was evident on the first imaging in one patient. Seven patients had acute 
occlusion of the MCA at the time of stroke. Fifty percent of patients (4 out of 8) suffered 1 or 
more recurrent strokes in the same vascular territory. Out of total 7 recurrences 4 occurred ear-
ly (median 20 days) and 3 occurred late (median 4 years). In 3 patients with early recurrences 
thrombus like material was seen over the carotid web on serial CTAs despite the patients being 
on at least one antithrombotic for at least some period of time. All the 4 patients with recurrent 
strokes underwent carotid endarterectomy (CEA) and remain stroke free at last follow-up (1-7 
months). Histological examination of these webs all show either intimal hyperplasia or intimal 
fibrosis or a combination of two. Conclusions: Web/shelf like structures at the origin of ICA 
may be associated with high risk of recurrent strokes. Further studies are required in under-
standing their etiological role, mechanism of high recurrent stroke risk and the potential benefit 
of CEA. 
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Atrial Fibrillation - Real World Prevention 
D.C.H.S. Neves1, F. Trinca2, A. Damasio3,  A. Santos4, J. Carvalho5,  L. Rebocho6, C. Corzo7,  
S. Dionisio8, R. Fernandes9, J. Aguiar10

 
Hospital Espirito Santo, Evora, PORTUGAL1,Hospital Espirito Santo, Evora, PORTUGAL2, 
Hospital Espirito Santo, Evora, PORTUGAL3, Hospital Espirito Santo, Evora, PORTUGAL4, 
Hospital Espirito Santo, Evora, PORTUGAL5, Hospital Espirito Santo, Evora, PORTUGAL6, 
Hospital Espirito Santo, Evora, PORTUGAL7, Hospital Espirito Santo, Evora, PORTUGAL8, 
Hospital Espirito Santo, Evora, PORTUGAL9,Hospital Espirito Santo, Evora, PORTUGAL10 

Introduction: Atrial Fibrillation (AF) confers to its carriers a well-known significant increased 
thrombo-embolic risk, in which Oral Anticoagulation (OA) has a fundamental role. It is known 
that, for several reasons, a significant number of AF patients is not under OA. 
Objective: To study the sample of patients admited in a stroke unit with the diagnosis of Acute 
Ischemic Stroke or Transient Ischemic Attack (AIS/TIA) and AF regarding anti-thrombotic 
therapy. 
Methods: Clinical data from patients admitted for AIS/TIA and AF (known or de novo) in a pe-
riod of 4,5 years (January 2009 to June 2013) were rectrospectively analized. 
Results: Of the 1386 clinical files analized, 241 had simultaneous diagnosis of AIS/TIA and AF. 
Among these, 130 (54%) had previous diagnosis of AF, all of them with formal indication for 
OA according to CHA2DS2-Vasc criteria. Only 50 (38%) were under OA, 15 of them in ther-
apeutic levels (INR>2.0), which represents 15,5% of known AF patients under optimized OA 
therapy. 
Conclusion: A significant proportion of known AF patients were not under indicated OA ac-
cording to european guidelines. Among those who were under OA, less than a third had thera-
peutic levels, which represents only a minority of patients under optimized thrombotic preven-
tion. The reasons for not being under OA were not approached in this work, however, bearing 
in mind that many of them were decided to start OA during hospital admission, it is possible 
that many of these events could have been prevented, had OA been instituted before. 
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VALIDATION STUDY BETWEEN TRANSCRANIAL COLOUR-CODED SONOGRA-
PHY AND TRANSCRANIAL DOPPLER IN CHILDREN WITH DREPANOCYTOSIS 
C. van Eendenburg1, J. Serena2, Y. Silva3,  M. Terceño4, P. Bastida5,  C. Coll6, O. Belchí7,  M. 
Kazimierczak8, M. Castellanos9

 
Hospital Dr. Josep Trueta, Girona, SPAIN1,Hospital Dr. Josep Trueta, Girona, SPAIN2, Hos-
pital Dr. Josep Trueta, Girona, SPAIN3, Hospital Dr. Josep Trueta, Girona, SPAIN4, Parc Hos-
pitalari Martí i Julià, Girona, SPAIN5, Hospital Dr. Josep Trueta, Girona, SPAIN6, Hospital Dr. 
Josep Trueta, Girona, SPAIN7, Hospital Dr. Josep Trueta, Girona, SPAIN8, Hospital Dr. Josep 
Trueta, Girona, SPAIN9

Background: An increase in the middle cerebral artery (MCA) velocity is a predictor of stroke 
in children with sickle-cell disease (drepanocytosis). Time-averaged mean of the maximum 
velocity (TAMM) by transcranial Doppler (TCD) study is the gold standard and the test rec-
ommended in clinical guidelines in the evaluation and therapeutic indications for children with 
drepanocytosis. 
Transcranial colour-coded sonography (TCCS) is now widely available and is the usual test in 
clinical practice, particularly in the evaluation of stroke patients. However, few studies have 
attempted to validate TCCS by comparison with TCD and no studies have compared the mean 
velocity (MV), the parameter used in TCSS, with TAMM in TCD. The aim is to compare and 
contrast the differences between TCD and TCCS and to analyse the different haemodynamic 
parameters (including MV vs. TAMM) at each vascular territory. 
Methods: We performed 31 TCD and TCCS in 22 consecutive children with drepanocytosis. 
Back-to-back studies were performed in each patient by two experienced neurosonologists 
starting with TCD. MCA, ACA, PCA, VA (bilaterally) and the basilar artery were studied. MV 
and TAMM were measured in all arteries with both techniques.  
Results: There was excellent intraclass correlation coefficient between TAMM and MV both in 
and between TCD and TCCS studies (OR 0.74; 95% CI 0.37-0.89, p<0.001). When TCCS was 
compared with TCD a MV of 190 cm/s (220 with the angle adjusted) and a TAMM value of 
200 cm/s (233 with the angle adjusted) in TCSS corresponded to accepted TCD values.  
Conclusion: The excellent correlations between TCD and TCCS and between TAMM and MV 
permit us to use both TCCS and MV in clinical practice in the evaluation and management of 
children with drepanocytosis with confidence. 
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Characteristics of brain microstructure and neurometabolic abnormalities on migraine’s 
stroke initiation 
K.A. Sadokha1, V.V. Kistsen2, V.V. Evstigneev3,  R.A. Sakovich4

 
Belarusian Medical Academy of Post-Graduate Education, Minsk, BELARUS1,Belarusian 
Medical Academy of Post-Graduate Education, Minsk, BELARUS2, Belarusian Medical Acad-
emy of Post-Graduate Education, Minsk, BELARUS3, Minsk City Clinic &#8470;2, Belarusian 
Medical Academy of Post-Graduate Education, Minsk, BELARUS4 

Background. As is known, cerebrovascular risk factors no affect for migraine’s stroke realiza-
tion. Except of prolonged vasospasm may be others factors which can promote to stroke onset. 
The purpose of our study is the identification of risk factors of migraine’s stroke.       
Methods. We examined of 67 patients with migraine (49 - with migraine without aura (MWA), 
18 - with migraine with aura (MA)) by DTI with tractography. Analysis of fractional anisotropy 
(FA) and mean diffusivity (MD) was performed. Multivoxels 1 H-MRS was obtained for voxels 
of frontal, temporal and occipital lobes, thalamus, girus cinguli, hippocampus.  
Results. Patients with MWA have significance decreasing of FA in anterior brain regions (fron-
tal and temporal parts) and MD increasing in posterior regions. 
Patients with MWA have reducing of tracts visualization in occipital lobe and in posterior com-
missure. In cases of MWA decreasing of neurometabolites concentrations was found into voxels 
of girus cinguli and frontal lobe.     
DTI in cases of MA detected of FA decreasing and MD increasing in corona radiata (p<0.05) 
with reducing of tracts visualization in corona radiata and hippocampal areas. Neurometabo-
lites ratio NAA/(Cho+Cr) was decreasing (from 0.29 to 0.64) in hippocampal, occipital and 
thalamus voxels in MA. In 27.7% patients with MA which has severe and frequent attacks were 
found lacunar brain infarcts in occipital lobe without clinical manifestation. In that patients 
were found abnormalities of neurometabolites in voxel of thalamus.  
Conclusion. Characteristics of DTI tractography and 1H-MRS data combinations at patients 
with MA may be predictors of migraine’s stroke initiation.
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Seasonal variations in intracerebral hemorrhage; risk factors, clinical characteristics and 
association with outcome. 
P. Zis1, P. Leivadeas2, D. Michas3,  P. Angelidakis4, D. Kravaritis5,  A. Tavernarakis6 
 
Evangelismos General Hospital, Department of Neurology, Athens, GREECE1,Evangelis-
mos General Hospital, Department of Neurology, Athens, GREECE2, Evangelismos General 
Hospital, Department of Neurology, Athens, GREECE3, Evangelismos General Hospital, De-
partment of Neurology, Athens, GREECE4, Evangelismos General Hospital, Department of 
Neurology, Athens, GREECE5, Evangelismos General Hospital, Department of Neurology, Ath-
ens, GREECE6 

Background 
Seasonal variations in the incidence of intracerebral haemorrhage (ICH) have been extensively 
evaluated from studies conducted in various parts of the world. The aim of our study was to in-
vestigate any possible seasonal differences regarding the risk factors, the clinical characteristics 
and the outcome of patients with ICH. 
Methods 
Data of all patients with ICH, admitted to our department between January 2011 and June 2013, 
were prospectively recorded in Evangelismos Stroke Registry. Patients admitted during seasons 
with extreme temperatures (winter and summer) consisted Group A, when Group B consisted 
of patients admitted during seasons with non-extreme temperatures (autumn and spring). 
Results 
We evaluated 186 consecutive patients with ICH. Out of them, 58 suffered the ICH in win-
ter (31.2%), 56 in spring (30.1%), 33 in summer (17.7%) and 39 (21.0%) in autumn. In total, 
Group A consisted of 91 patients when Group B consisted of 95 patients. 
Group A patients were receiving anticoagulants more frequently than Group B (22.0% versus 
10.5%, p=0.034). There was also a trend of Group A patients having more frequently a history 
of hypertension (84.3% versus 72.7%, p=0.090) and of atrial fibrillation (19.8% versus 10.5%, 
p=0.078). There were no other statistically significant differences in the risk factors. 
There were no statistically significant differences between the two groups concerning the loca-
tion of the ICH, the size of the haematoma, the intra-ventricular extension and the level of con-
sciousness on admission. 
However, the intra-hospital mortality was significantly higher in group A than in group B 
(44.0% versus 28.4%, p=0.027). After adjusting for sex, age and anticoagulant use, we found 
that suffering ICH in winter or summer is associated with a 90.8% increase in the chance of in-
tra-hospital mortality (95% CI, 1.5% - 258.4%) 
Conclusion 
Patients suffering an ICH in winter or summer have worse outcome compared to seasons with 
non-extreme temperatures.

B2440 Etiology of stroke and risk factors  

Effects of angiotensin receptor blockers versus calcium channel blockers on blood pres-
sure variability and risk of stroke 
M.H. Mehlum1, E. Berge2, S. Julius3, T. Hua4, S.E. Kjeldsen5

 
Ullevaal University Hospital, Oslo, NORWAY1,Ullevaal University Hospital, Oslo, NOR-
WAY2, University of Michigan, Ann Arbor, USA3, Novartis Pharma, East Hanover, NJ, USA4, 
Ullevaal University Hospital, Oslo, NORWAY5 

Background 
Blood pressure variability is associated with an increased risk of stroke, and different drug 
classes affect blood pressure variability to different degrees. We have used data from the VAL-
UE trial to study the effects of valsartan (an angiotensin receptor blocker) vs. amlodipine (a cal-
cium channel blocker) on blood pressure variability and long-term risk of stroke. 
Methods 
The VALUE trial was a randomised-controlled trial of valsartan vs. amlodipine in patients aged 
50 years or older with hypertension and high risk of cardiovascular events. Add-on medication 
was allowed, target blood pressure was 140/90 mm Hg or lower, and mean follow-up time was 
4.2 years.  Blood pressure was measured three times at each visit, and from 6 months on, visits 
took place every 6 months. Blood pressure variability is expressed as the standard deviation and 
coefficient of variation of blood pressures measured during visits (within-visit variability) and 
of the mean blood pressures at different visits from 6 months onwards (visit-to-visit variabili-
ty).  We use analysis of variance and multiple linear regression to assess the effect of treatment 
on blood pressure variability, and Cox regression to assess the effect of treatment and blood 
pressure variability on risk of stroke. 
Results 
15.245 patients were included. Patient characteristics were well balanced, and mean age was 
around 67.2 years in both groups. Mean blood pressure was 154.5/87.4 mm Hg (SD 19.0/10.9) 
in the valsartan group and 154.8/87.6 mm Hg (SD 19.0/10.7) in the amlodipine group. From 6 
months onwards, mean blood pressure was around 2.0/1.6 mm Hg lower, and blood pressure 
variability was lower in the amlodipine group (data not shown). 
Conclusion 
The VALUE trial offers a unique opportunity to compare the effects of angiotensin receptor 
blockers vs. calcium channel blockers on blood pressure variability, and to study the effects of 
treatment on risk of stroke. The full results will be presented at the conference. 
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A low ratio of mean vertebral to basilar artery diameter might be a risk factor for tran-
sient global amnesia 
R. Werner1, J.C. Woehrle2 
 
Katholisches Klinikum Koblenz-Montabaur, Koblenz, GERMANY1,Katholisches Klinikum 
Koblenz-Montabaur, Koblenz, GERMANY2

Background: Transient global amnesia (TGA) is a syndrome featuring sudden anterograde am-
nesia lasting less than 24 hours without other neurological deficits. Its etiology is still a matter 
of debate. Recent studies suggesting that the risk of stroke is not increased after TGA are con-
sidered as arguments against a vascular pathology of TGA. 
Methods: We performed a retrospective analysis of time-of-flight magnetic resonance angiog-
raphy images of 65 consecutive patients with TGA between 2011 and 2013. We measured the 
diameters of the distal V4-segments of the vertebral arteries (VA4), the proximal basilar artery 
(BA), and the C1-segments of the intracranial carotid arteries (ICA1) and calculated the mean 
diameters mVA4 and mICA1. We compared the values to an age and gender matched control 
group of neurological patients without known cerebrovascular pathology or migraine. Addition-
ally, the VA4 were graded by visual estimation as “normal appearing” or “at least one side hy-
poplastic”. The presence of a fetal posterior artery (PAf) was assessed as well. 
Results: Whereas the absolute vessel diameters showed no statistically significant differences  
between the both groups (mVA4 in TGA patients 2,59 vs. 2,76 mm in controls; mICA1 4,85 
vs. 4,80 mm; BA 3,69 vs. 3,60 mm; t-test), the ratio of mVA4 to BA diameter was significant-
ly lower in the TGA patient group (0,71 vs. 0,78; p=0,013, t-test). “Normal” appearance of 
VA4 was significantly less frequent in TGA patients (p=0,048; chi-square-test). PAf was more 
frequent in controls (30 vs. 20 patients) but the difference was not significant (p=0,192; chi-
square-test). We found no differences between diffusion weighted imaging positive (n=35) and 
negative (n=30) TGA patients. 
Conclusion: In our cohort of TGA patients, we found a low ratio of mVA4 to BA diameter. This 
vascular peculiarity might be a risk factor for TGA, supporting a hemodynamic pathogenesis. 
Further confirmation of this hypothesis will be necessary.

B2442 Etiology of stroke and risk factors  

Risk factors and outcome following an acute stroke 
S. Kesraoui1, M. Arezki2 
 
Department of neurology Blida hospital university, Blida, ALGERIA1,Department of neu-
rology Blida hospital university, Blida, ALGERIA2 

Background: the association between cardiovascular risk factors and stroke has been reported 
by studies and registries. In this study, we aim to determine the risk factors profile and their im-
pact in prognosis and mortality rate after ischemic stroke in inpatients. 
Methods: 446 inpatients were included in this study for the first ever ischemic stroke not throm-
bolysed between july 2009 and july2010. The association between risk factors, severe stroke 
and early death was investigated by multivariate logistic regression analysis. 
Results: Risk factors profile: hypertension was present in 74.7% of cases, diabetes in 31.2%, 
body mass index in 27.4%, atrial fibrillation(AF) in 22.5%, cholesterol in 22.6%,smoking in 
20.85%, carotid artery disease in 35.4% and reumatism valvulopathy in 7%.Outcome:the ad-
mission and discharge National Institute Of Health Stoke Scale(NIHSS) was higher in AF 
group p= 0.003 OR: 3.52(1.53-8.18);p=0.024 OR:2.20(1.10-4.38). There was a relative correla-
tion between carotid artery disease and admission NIHSS score: p=0.076 OR: 1.63(0.94-2.81). 
There was no relationship between a history of hypertension, diabetes, body mass index and 
severe stroke. The mortality rate within 28 days was higher in atrial fibrillation group: p=0.005. 
The multivariate analysis of the different risk factors found that only AF was significantly asso-
ciated with high mortality rate. 
Conclusion:Among all cardiovascular risk factors, AF was the unique predictable factor for 
severe stroke and early death, so we must provide a better medical care because many patients 
with heart disease are failing to receive the most effective drugs. 
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Small Low-Density Lipoprotein Particle Size Predicts Poor Outcome in Patients with Ath-
erothrombotic Stroke 
Y.J. Kim1, T.J. Song2 
 
Ewha Womans University, Seoul, SOUTH KOREA1,Ewha Womans University, Seoul, 
SOUTH KOREA2

Background and significance: Low-density lipoprotein (LDL) particle size is considered to be 
one of the important cardiovascular risk factors, and small LDL particles have atherogenic po-
tential?. In particular, small LDL particle size is correlated with short-term mortality in stroke 
patients. This study was conducted to investigate whether small LDL particle size is associated 
with stroke severity and functional outcome in patients with atherothrombotic stroke. Methods: 
Between January 2009 and May 2011, we prospectively enrolled 212 patients with first-epi-
sode? cerebral infarction who were admitted to Ewha Womans University Mokdong hospital 
within 7 days after symptom onset. Blood samples for lipid profiles were obtained within 24 
hours after admission. LDL particle size was measured by non-denaturing polyacrylamide 
gradient gel electrophoresis assay. Severity of neurologic deficits was assessed using National 
Institutes of Health Stroke Scale at admission. Functional outcome was investigated at three 
months after the index stroke using modified Rankin scale (mRS), and poor functional outcome 
was defined as an mRS≥3. Results: In the 212 patients, the mean LDL particle size was 25.99 ± 
0.85 nm. The LDL particle size showed a tendency towards inverse correlation with the degree 
of cerebral artery stenosis. In multivariate analysis, after adjustment for age, sex, and variables 
with p < 0.1 in univariate analysis, LDL particle size was independently and inversely associ-
ated with stroke severity (β = -0.628, p = 0.032) and poor functional outcome [odds ratio 0.44, 
95% confidence interval (0.20 – 0.95), p = 0.038]. Conclusion: Our results demonstrate the 
pleiotropic roles of small LDL particle size in mediating atherosclerosis and ischaemic brain 
injury. A reduction in the number of? small LDL particles may be helpful for decreasing stroke 
severity and for preventing poor functional outcome in atherothrombotic stroke patients. 
 
 

B2444 Etiology of stroke and risk factors  

Biomarkers of carotid atherosclerosis progression 
A.A. Raskurazhev1, L.N. Maksyutkina2, M.M. Tanashyan3, O.V. Lagoda4, A.A. Shabalina5, 
A.O. Chechetkin6

 
Research Center of Neurology, Russian Academy of Medical Sciences, Moscow, RUSSIAN 
FEDERATION1,Research Center of Neurology, Russian Academy of Medical Sciences, Mos-
cow, RUSSIAN FEDERATION2, Research Center of Neurology, Russian Academy of Medical 
Sciences, Moscow, RUSSIAN FEDERATION3, Research Center of Neurology, Russian Acade-
my of Medical Sciences, Moscow, RUSSIAN FEDERATION4, Research Center of Neurology, 
Russian Academy of Medical Sciences, Moscow, RUSSIAN FEDERATION5, Research Center 
of Neurology, Russian Academy of Medical Sciences, Moscow, RUSSIAN FEDERATION6

BACKGROUND: The study of clinical, hemorheological parameters and biomarkers of in-
flammation in patients with cerebral atherosclerosis showed that the progression and the “ma-
lignancy” of atherosclerosis in the internal carotid artery (ICA) is characterized by an increase 
in proinflammatory and procoagulant potential of the vascular wall. It contributes to worsening 
of neurological symptoms and an increased risk of atherothrombotic complications. METH-
ODS: A total of 100 patients (69 – men, 31 - women, mean age – 65 (47;80)) with ICA athero-
sclerosis (AS) (>50% stenosis) verified by duplex ultrasonography (Philips iU33 and Logiq 9) 
were included. Mean follow-up period comprised 17.6+/-14.3 months. According to AS pro-
gression all patients were divided into 2 groups: I – with AS progression (33,4%), II – without 
(66,6%). ICA AS was defined as >10% stenosis growth on consecutive measuring during the 
follow-up. Serum levels of Lp-PLA2, TNF-alpha, D-dimer were measured on Perkin Elmer 
VICTOR2 Reader (ELISA) and ACL 9000. Control group comprised same measurements in 
20 people without ICA AS, matched by sex and age. RESULTS: Patients with AS progression 
had significantly higher levels of Lp-PLА2 compared to the II group (343,5[297;400] ng/ml 
vs. 284[215;341] [p=0,0006]); TNF-alpha (69,15[40;124] pg/ml vs. 41,7[30,4;57,4] [p=0,001]. 
Notably, the levels in both of these groups were higher than in the control group (210[197;243] 
and 17,5[14; 23] respectively [p<0.05]). Statistically significant differences between the 2 study 
groups were found in the levels of D-dimer (0,5-3.0 vs. <0.5 [p=0.05]) and platelet aggregation 
(with adrenaline) levels (41,69+/-22,19 vs. 29,79+/-16,78 [p=0.005]) in the I and II groups, re-
spectively. CONCLUSIONS: Found relationships between AP progression in ICA and higher 
levels of Lp-PLА2 and TNF-alpha, as well as certain coagulation markers (D-dimer, etc.) may 
suggest using these marker as a predictor of AS progression and the development of cerebro-
vascular events.
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Troponin I is a predictor of delayed detection of atrial fibrillation in ischaemic stroke and 
TIA. 
F. Ward1, R. McGovern2, P. E. Cotter3

 
St Lukes Hospital, Kilkenny, IRELAND1,St Lukes Hospital, Kilkenny, IRELAND2, St Lukes 
Hospital, Kilkenny, IRELAND3

Background Prolonged cardiac monitoring is associated with higher rates of atrial fibrillation 
(AF) detection in ischaemic stroke/TIA. However this can be costly and has significant practi-
cal implications. Reports from investigation in selected groups suggest higher yields than those 
from unselected cohorts (eg unexplained stroke). The use of troponin–I (TnI) as a biomarker 
for delayed AF detection in stroke was investigated. Methods Consecutive ischaemic stoke 
and TIA cases were analysed by investigation of local data from the National Stroke Register, 
which contains prospectively entered details on all strokes and TIAs in the Republic of Ire-
land. Cardiac and laboratory databases and case-notes were crosschecked for cardiac investi-
gation and TnI levels. The association between TnI level on admission and occurrence of AF 
was investigated. Results 185 consecutive cases (130 ischaemic stroke) were analysed. Mean 
(SD) age was 73.3 (13.9) years; 47% female. 62 cases (33.5%) had AF identified. Of those 21 
(33.9% of AF) were the first documented presentation of AF. Such AF diagnosis was either 
on admission ECG (n=11) or inpatient telemetry (Delayed AF, n=10). No AF was identified 
by Holter monitoring (performed in 33 cases). TnI level was significantly higher in those with 
delayed AF than in those without AF (W=194; p=0.036). A higher proportion of those with an 
abnormal admission TnI (30%) than those with a normal TnI (6.1%) had a delayed diagnosis of 
AF (χ2 = 6.41, p = 0.011). TnI levels were also higher in known AF and in those with new AF 
on ECG. In a logistic regression model, not having a normal TnI level on admission was a sig-
nificant independent predictor of delayed detection of AF (OR 5.8, p=0.037). Conclusion Ad-
mission TnI level elevation is associated with a higher likelihood of AF on subsequent investi-
gation. It could be investigated for the selection of cases for more intensive cardiac monitoring. 
 
 

B2446 Etiology of stroke and risk factors  

Polymorphisms of the lipoprotein lipase gene as genetic markers for stroke in Colombian 
population 
L.C. Velasquez1, C.I. Vargas2, F.A. Silva3

 
Universidad Industrial de Santander, Bucaramanga, COLOMBIA1,Universidad Industrial 
de Santander, Bucaramanga, COLOMBIA2, Fundacion Cardiovascular, Bucaramanga, CO-
LOMBIA3 

Recently, scientists are redirecting their researchers to find the genetic origin of diseases; stroke 
is part of them. Polymorphisms of the lipoprotein lipase gene have been extensively studied in 
different populations finding variations in results among societies. Showing that the HindIII and 
PvuII polymorphisms can act as risk markers for the development of cerebrovascular disease 
by increasing levels of tiacilgliceroles and decreasing HDL. However, Ser447X can be a pro-
tective marker causing an increase of HDL levels and reducing triglycerides levels. The aim of 
the study was to analyze if there is an association between the presence of polymorphisms in 
the LPL gene (HindIII, PvuII and Ser447X) with development of ischemic stroke in Colombi-
an population. Sample size was 347 stroke patients (clinical diagnosis and x-ray CT) and 347 
healthy subjects. PCR -RFLP technique was used to detect Ser447X , HindIII and PvuII poly-
morphisms in the LPL gene. Results were analyzed by Stata12 and Arlequin software. As re-
sults, allele and genotypic frequencies of the studied polymorphisms did not show a statistically 
significant difference between the cases and controls. In the present research was not found any 
association between any of the LPL gene polymorphism and stroke in the population sample 
used. These results suggest that in the Colombian sample used, LPL gene polymorphisms are 
not genetic markers for the development of stroke. 
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Efficacy of dipeptidyl peptidase-4 inhibitors on carotid atherosclerosis plaque components 
in type2 diabetes mellitus patients. 
M. Takasaki1, T. Hyou2, K. Yamagami3,  K. Iwaki4, Tetsuo Hashiba5,  E. Miyahara6, K. Yama-
da7,  Y. Fujimoto8 
 
Department of Neurosurgery, Kansai Electric Power Hospital, Osaka, JAPAN1,Division 
of Diabetes, Endocrinology and Clinical Nutrition, Kansai Electric Power Hospital, Osaka, JA-
PAN2, Department of Neurosurgery, Kansai Electric Power Hospital, Osaka, JAPAN3, Depart-
ment of Neurosurgery, Kansai Electric Power Hospital, Osaka, JAPAN4, Department of Neuro-
surgery, Kansai Electric Power Hospital, Osaka, JAPAN5, Department of Neurosurgery, Kansai 
Electric Power Hospital, Osaka, JAPAN6, Department of Neurosurgery, Kansai Electric Power 
Hospital, Osaka, JAPAN7, Department of Neurosurgery, Kansai Electric Power Hospital, Osa-
ka, JAPAN8 

<Background>Dipeptidyl peptidase-4 (DPP-4) inhibitors are oral incretin-based glucose low-
ering agents, and have great efficacy for type2 diabetes mellitus (DM) patients. DPP-4 inhibi-
tors also have been suggested about effect on cardiovascular risk reduction. However there are 
few reports about relationship between DPP-4 inhibitors and internal carotid artery stenosis. 
Therefore, we assessed relationship between DPP-4 inhibitors and carotid plaque components 
in type2 DM.<Methods>From September 2012 to May 2013, total 36 typ2 DM patients with 
atheroscrelotic internal carotid artery stenosis underwent carotid black-blood (BB) MR imaging 
to diagnose plaque components. The signal intensity of the carotid artery plaque on BB-MRI 
sequences was classified as “high” when the intensity was more than 125 % that of adjacent 
muscle. We evaluated the efficacy on carotid atherosclerosis  plaque components whether they 
were treated with DPP-4 inhibitors or without. Other characteristics; age, symptom, hyperten-
sion, dyslipidemia, insulin usage were also evaluated.<Result>17 patients (47 %) were treat-
ed with DPP-4 inhibitors.3 of those 17 (17 %) patients showed high signal intensity plaque 
on BB-MRI. In patients who were not treated with DPP-4 inhibitors, 5 of 19(26 %) have high 
signal intensity plaque on BB-MRI. There was no significant difference about plaque intensity 
between patients who were treated with and without DPP-4 inhibitors. All other characteris-
tics showed no significant differences similarly.<Conclusion>Treatment with DPP-4 inhibi-
tors showed no significant efficacy on carotid atherosclerosis plaque components in this study. 
However, we evaluated only small number of patients for short term in this study. In the future, 
we will start prospective study with more number of patients for long term, and investigate 
whether DPP-4 inhibitors have protective properties about carotid artery stenosis.
 

B2448 Etiology of stroke and risk factors  

Cerebral vasoreactivity and multiple vascular risk factors in middle-life 
H. Nicolae1, G. Cioara2, C. Panea3

 
Emergency University Hospital “Elias”, Bucharest, ROMANIA1,Emergency University 
Hospital “Elias”, Bucharest, ROMANIA2, Emergency University Hospital “Elias”, Bucharest, 
ROMANIA3 

Background: Impaired cerebral vasoreactivity (CVR) is proven to be associated with increased 
risk of cerebral vascular lesions in elderly people and, when present, these are being expressed 
by lacunars strokes, balance and gait disorders, cognitive impairment. We have examined the 
impact on CVR in a group of middle-aged patients in the presence of multiple vascular risk fac-
tors (MVRF). 
Materials and methods: We analyzed 51 patients aged between 40 and 60 years old, 31 of them 
having MVRF (smoking, hypertension, dyslipidemia, obesity, increased insulin resistance) and 
20 patients in the control group (with one or no vascular risk factors). Patients had no history of 
vascular disease (cerebral/coronarian/peripheral) and were biologically assessed and Doppler 
evaluated (IMT, atheromatous plaques, TCD). CVR was evaluated using Breath Hold Index 
(BHI).  
Results: The mean age in both groups was similar (the group with MVRF 48, 31 years versus 
47,75years in the control group), as well as distribution by sex- 17 females (54, 8%) in group 
with MVRF versus 10 females (50%) in control group.  In the group with MVRF -25(80%) 
patients had hypertension versus 2(10%) in control (p=0,001); 23(74, 2%) had obesity versus 
10(50%) (p=0,078); 13(41, 9%) were smokers versus 11(55%) (p=0,361); 24(77, 4%) had dys-
lipidemia versus 9(45%) (p=0,018); 21(67, 7%) had increased insulin resistance versus 4(20%) 
(p=0,001). In the group with MVRF mean IMT was higher 0,62mm versus 0,52mm in control 
group (p=0,024) and atheromatous plaques were present in 6(19, 4%) patients versus 2 (10%) 
patients in control (p=0,370). BHI values were 0, 69%/s in group with MVRF compared to 0, 
61%/s in control group (p=0,395). 
Conclusions: Although there are statistically significant differences in the presence of hyperten-
sion, dyslipidemia and increased insulin resistance, those risk factors in our study significantly 
influence only average IMT (higher in the group of patients with MVRF), without affecting 
CVR.
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Recurrent Cervical Artery Dissection (CeAD) detected during early follow-up cervical im-
aging – Sites and Symptoms 
M. Kloss1, C. Grond-Ginsbach2

 
Department of Neurosurgery, University of Heidelberg, Heidelberg, GERMANY1,Depart-
ment of Neurology, University of Heidelberg, Heidelberg, GERMANY2

Background: Asymptomatic cervical artery dissection (CeAD) may occur, but reported cases 
are rare in hospital based study samples. In the current study we analyze symptoms and local-
ization of recurrent CeAD events identified by cervical imaging studies during early follow-up.  
Methods: CeAD patients were prospectively and consecutively enrolled in the Neurology De-
partment of the initial first 6 months follow-up period were selected. Vessel site and symptoms 
of the initial and the recurrent dissections were studied.  
Results: The final study sample comprised 34 patients with 36 initial CeAD events (14 verte-
bral artery dissections – VAD – and 22 internal carotid artery dissections – ICAD) and 39 early 
recurrent dissections (14 VAD, 25 ICAD). The localization of the recurrent dissections was 
related to the localization of the initial event: Thirteen recurrent events occurred in a different 
arterial system (i.e. VAD or ICAD) whereas 26 recurrencies occurred within the same arterial 
system (p = 0.037) at the contra-lateral side. Patients with an initial and a recurrent event in the 
same vessel were not observed.  
Recurrent events entailed less often stroke (7/39 versus 18/36; p = 0.0064), Horner syndrome 
(3/39 versus 10/36; p = 0.032) or pain (10/39 versus 23/36; p = 0.0011) and were more often 
asymptomatic (17/39 versus 1/36; p < 0.0001).  
Conclusions:   Initial and recurrent CeAD tend to occur on both sides of the same arterial sys-
tem. Asymptomatic recurrent CeAD events were frequent. We speculate that study samples of 
CeAD patients recruited in tertiary neurology centers may be strongly biased towards cases 
with more severe symptoms. 
 
 

B2450 Etiology of stroke and risk factors  

Can A Broken Heart Cause Stroke? 
P.H. Williams1, K Pasco2, A Blight3

 
Royal Surrey County Hospital, Guildford, UNITED KINGDOM1,Royal Surrey County 
Hospital, Guildford, UNITED KINGDOM2, Royal Surrey County Hospital, Guildford, UNIT-
ED KINGDOM3 

Our patient, a 52 year old man developed an ischaemic stroke within days of his spouse’s unex-
pected death. He underwent subsequent carotid endarterctomy 5 days post thrombolysis.  Fami-
lies often ask if a life event can provoke or cause a stroke. 
We undertook a literature review to consider the causal role of stressful events in stroke aetiolo-
gy. Significant life stressors are associated with an increased risk of myocardial infarction (MI), 
evidence is less clear in cerebrovascular disease 1. A French study suggested life events in-
crease the risk of stroke, especially in the week following the stressor 2. Spousal death has been 
related to an increased mortality from stroke and coronary disease3. 
One theory of how life stressors provoke ischaemic events is in providing the trigger for vulner-
able plaque rupture thus inducing embolic phenomena. In our case, the timing of stroke so close 
to the life stressor seems relevant. Grief reaction poses a 21 fold increase in MI within 24hrs4. 
Early Bereavement has been associated with a rise in blood pressure and a procoagulable 
state5. Ischaemic stroke is complex, but carotid plaque rupture could follow similar physiologi-
cal parameters to MI post stressor.  Our case is an illustration of such a possible explanation.  
References  
1.Population-Based Analysis of the Effect of the Northtidge Earthquake on Cardiac Death in 
Los Angeles County. Klooner et al.JACC,1997,30,1174-1180 
2.Stressful Life events as triggers of ischaemic stroke: a case crossover study. Guiraud et al.Int  
J Stroke,2013,8,300-307 
3.Effect of conjugal bereavement on mortality of the bereaved spouse in participants of the 
Renfrew/Paisley Study. Hart et al.JECH,2007,61,455-460 
4.Risk of Acute Myocardial Infaction after death of a significant person in One’s Life: The De-
terminants of MI Onset Study. Mostofsky et al.Circ,2012,125,491-496 
5.Physiological correlates of bereavement and the impact of bereavement interventions. Buck-
ley et al.Dialogues Clin Neurosci.2012,14,129–139
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A clinico/radiological algorithm to suspect vasculitis of Central Nervous System (CNS) 
R. Telese1, C. Sarti2, M. Pasi3,  Y. Failli4, D. Cammelli5,  G. Pracucci6, D. Inzitari7 
 
Department of Heart and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Uni-
versitaria Careggi, Florence, ITALY1,Department of Heart and Vessels, Stroke Unit and Neu-
rology, Azienda Ospedaliero Universitaria Careggi, Florence, ITALY2, Department of Heart 
and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, 
ITALY3, Department of Heart and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero 
Universitaria Careggi, Florence, ITALY4, Clinical Rheumatology Unit, Azienda Ospedaliero 
Universitaria Careggi, Florence, ITALY5, Department of Heart and Vessels, Stroke Unit and 
Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, ITALY6, Department of Heart 
and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, 
ITALY7

Background: CNS vasculitis indicates a pathological process that causes various neurological 
disturbances including ischemic stroke, haedache, seizures, cognitive and behavioural impair-
ment. Its rarity and the paucity of specific studies makes this pathology difficult to diagnose and 
even to suspect. 
Our aim is to propose an algorithm that using clinical and neuroradiological first level data 
could help to identify patients with suspected CNS vasculitis that should go on with second lev-
el/invasive investigations.     
Methods: Systematic revision of the literature focusing on main c 
Results : We identified the most frequently reported clinical and neuroradiological features of 
CNS vasculitis and classified them as “major” and “minor” on the basis of the reported frequen-
cy. Major clinical features were: cryptogenic ischemic stroke < 60 years of age, newly acquired 
or modified haedache, subacute cognitive impairment. Minor clinical features: seizures, be-
havioural disorders, aspecific neurological deficits. Major neuroradiological features: multiple 
ischemic/inflammatory parenchymal lesions, vasal stenosis, vessel wall contrast enhancement. 
Minor neuroradiological features: parenchymal /meningeal contrast enhancement, single isch-
emic/inflammatory parenchymal lesion. 
We then combined clinical and neuroradiological features and identified three combinations 
that should lead to suspect CNS vasculitis: 1) One clinical (major or minor) + one major neu-
roradiological feature; 2) Two clinical (at least one major) + one minor neuroradiological; 3) 
One major clinical + two minor neuroradiological. 
Conclusions: The proposed algorithm could be useful for a first level screening of patients with 
CNS vasculitis, sparing invasive/expensive assessment in some and speeding diagnosis and 
consequently therapy in others. It needs to be validated in a large study and, if necessary, modi-
fied. 
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Focus on nutrition in an acute stroke unit: implementation of screening tests for swallow-
ing difficulties and nutritional risk 
M. Kampman1, I. Rasmussen2, A. Eltoft3

 
Department of Neurology, University Hospital of North Norway, North Norway, NOR-
WAY1,Department of Clinical Nutrition, University Hospital of North Norway, Noth Norway, 2, 
Department of Neurology, University Hospital of North Norway, , NORWAY3

Background: 
We have developed a national guideline to ensure that nutritional requirements are met in stroke 
patients and that risk of aspiration pneumonia is minimized in patients with dysphagia (www.
fagprosedyrer.no). The guideline contains a swallow screen closely resembling the Standard-
ized Swallowing Assessment with modifications as suggested by Perry and nutritional risk 
screening using NRS-2002.  
Methods: 
Use of the guideline has been mandatory since 1 June 2012 in a stroke unit serving an unselect-
ed patient population of approximately 120,000. The staff was educated about performance of 
swallow screen and nutritional risk screening. Adhesion during the first year was assessed ret-
rospectively. Training in both tests was repeated in November 2013. The proportion of patients 
screened for swallowing difficulties and nutritional risk was measured continuously starting on 
1 December 2013 and fed back to the nursing staff twice every month. All patients with a diag-
nosis of acute stroke and length of hospital stay > 48 h were included in analyses. 
Results:  
The figure shows the proportion of patients screened by 31 December 2013. Measurements up 
to 15 April 2014 will be presented. We will assess the prevalence of dysphagia at admission, 
the proportion of patients at risk of malnutrition, and follow-up of these patients by a speech 
and language therapist or a clinical nutritionist, respectively. Hospital acquired pneumonias and 
weight loss in patients at nutritional risk are reported as outcome measures. Successful inter-
ventions to increase performance of nutritional risk screening will be presented.  
Conclusion: 
Implementation of screening tests for swallowing difficulties and nutritional risk requires con-
tinuous efforts.
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Association of atherosclerosis in intracranial, extracranial and coronary arteries with aor-
tic plaques in cryptogenic ischemic stroke patients. 
A. Chatzikonstantinou1, T. Henzler2, A. Ebert3,  S.O. Schoenberg4, M.G. Hennerici5 
 
Department of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, 
Mannheim, GERMANY1,Institute of Clinical Radiology and Nuclear Medicine, Universitäts-
Medizin Mannheim, University of Heidelberg, Mannheim, GERMANY2, Department of Neu-
rology, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY3, 
Institute of Clinical Radiology and Nuclear Medicine, UniversitätsMedizin Mannheim, Univer-
sity of Heidelberg, Mannheim, GERMANY4, Department of Neurology, UniversitätsMedizin 
Mannheim, University of Heidelberg, Mannheim, GERMANY5

Background: CT-angiography (CTA) of the aorta has been shown to be useful for detection of 
potentially embolic aortic plaques (AP) in patients with cryptogenic stroke (CS). Since CTA is 
involves costs and radiation, parameters of routine stroke work-up that facilitate an efficient se-
lection of patients would be useful. We therefore investigated the association of cerebral artery 
atherosclerosis and coronary artery disease (CAD) with the presence, burden and type of AP, as 
found on CTA in patients with CS. 
Methods: 48 consecutive patients (32 males, mean age 68±11 yrs) with acute CS(no grade 1 
pathology in the ASCOD score) were investigated using CTA for the detection of AP. Intima 
media thickness (IMT), presence of carotid plaques (CP) and stenosis >/=50%, intracranial ste-
nosis (IS) and CAD were assessed. The presence of AP was documented for each of the three 
aortic segments. AP burden was classified as mild or severe and AP were classified according to 
their morphology in calcified, non-calcified or mixed. 
Results:AP were found in 36 patients (75%). AP presence was associated with higher IMT 
(p=0.029) and IS (p=0.047). AP burden showed no significant association with any of the other 
parameters of atherosclerosis. AP type, however, was significantly associated with CP, as 23 of 
31 (74.2%) patients with both CP and AP had calcified AP (p=0.035). Calcified AP also showed 
a significant correlation with IS: 10 of 14 (71.4%) patients with AP and IS had calcified plaques 
(p=0.006). AP in more than one aortic segment were found with statistical significance in pa-
tients with bilateral carotid stenosis >/=50% (p=0.04), IS (p=0.038) and higher IMT (p=0.038). 
CAD showed a significant correlation only with carotid stenosis. 
Conclusions: CTA of the aorta should be especially considered in CS patients with high IMT, 
carotid plaques, bilateral carotid stenosis and intracranial artery stenosis, as these patients are 
more probable to have aortic plaques in multiple aortic segments. 
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UK Stroke Patients are unsure of the risks posed by Oral Contraceptives 
A. Das1, B. Davis2, N. Sarma3,  H. Sugden4, G. Stone5,  E. Arshad6, A. Shanks7,  J. Skelton8 
 
University of Birmingham, Birmingham, UNITED KINGDOM1,University of Birming-
ham, Birmingham, UNITED KINGDOM2, University of Birmingham, Birmingham, UNITED 
KINGDOM3, University of Birmingham, Birmingham, UNITED KINGDOM4, University of 
Birmingham, Birmingham, UNITED KINGDOM5, University of Birmingham, Birmingham, 
UNITED KINGDOM6, University of Birmingham, Birmingham, UNITED KINGDOM7, Uni-
versity of Birmingham, Birmingham, UNITED KINGDOM8 

Background: 
Oral contraceptives (OCs) are associated with an increased risk of stroke, due to their high oes-
trogen content. Little is known about the attitudes of stroke patients towards OCs, commonly 
known as ‘the pill’. The aim of this study was to gain insights into the attitudes and awareness 
of British stroke patients, on the use of OCs as a risk factor for strokes.  
Methods: 
We conducted a concordance analysis on text from the Talkstroke Forum, an online blog run 
by the UK Stroke Association, where stroke patients share personal experiences and offer ad-
vice. We analysed 22173 entries posted by ~100 participants, using a freeware concordance 
programme called AntConc 3.2.4. The total word count is almost 2.5 million. We ascertained 
the frequency of hits relating to the impact of OCs on stroke and divided them into categories 
based on their concerns.  
Results: 
2620 hits referred to common risk factors for a stroke. Terms equivalent/synonymous to ‘Blood 
Pressure’ (28.8%) and ‘Smoking’ (25.6%) were the most frequently identified.  
Out of this, 34 hits were found for ‘the pill’ and 6 for ‘contraceptive(s)’; 13 were excluded due 
to irrelevance, leaving 27 for the final analysis. This is highly substantial as the forum provides 
large volumes of unsolicited, asynchronous responses without any reactivity bias as seen in tra-
ditional interviews. 
55.6% of hits blamed OCs as the primary cause for an incidence of stroke. Meanwhile, 25.9% 
and 18.5% related to concerns of inappropriate warning for the risk of OCs on stroke and direct 
attempts to warn others of the risks of OCs on stroke, respectively.  
Conclusion: 
Frequent discussion of the contraceptive pill in the Talkstroke Forum and the lack of clarity on 
its cardiovascular risk is a serious concern for healthcare professionals. The findings from this 
study can be reinforced with traditional qualitative approaches. Novel strategies to optimise 
public awareness on the risks of OCs on the incidence of stroke are likely to be needed.

Table 1: Examples of postings related to the Talkstroke Blog search terms made using the AntConc 3.2.4 programme.
Talkstroke Blog Search Terms Examples of related postings

Risk Factors For Stroke
Blood Pressure “…the cause of my stroke was hypertension 

which has now lowered but fear has set in…”
Smoking “…blocked carotid‘s is very common and often 

occur‘s simply with age, contributory factor‘s 
can also b smoking and diet…”

Weight “…I have lost weight and I eat very well now 
so feel a bit safer…”

Cholesterol “…People have a higher risk of strokes if they 
are smokers, heavy drinkers have high bp have 
raised cholesterol etc…”

Diabetes “…When we got him into hospital they told 
him he has diabetes and this could have caused 
the stroke…”

Alcohol “…I suffered a haemorrhegic stroke at the age 
of 31,my stroke was alcohol related…”

Oral Contraceptive Pills usage as a risk factor for strokes
Blame “…I know of a woman in my area who had a 

stroke aged 25 wich was due to her taking the 
pill…”

Lack of Warning “…my daughter had her stroke aged 9 and we 
have been very pre warned that she will never 2 
be able 2 have the pill. its amazing how it takes 
such things 2 happen before people are told of 
the dangers of the pill !!!!...”

Direct Warning “…i‘d like to warn other women, that a severe 
stroke could be caused by the contraceptive 
pill…”

*Example of an irrelevant extraction which was exclu-
ded

“…they are the ones that get stuck in the pill 
box organiser thingy…”
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Gender variations in Transient Global Amnesia; data from Evangelismos Stroke Registry 
P. Leivadeas1, P. Zis2, L. Zikou3,  A. Tavernarakis4

 
Evangelismos General Hospital, Department of Neurology, Athens, GREECE1,Evangelis-
mos General Hospital, Department of Neurology, Athens, GREECE2, Evangelismos General 
Hospital, Department of Neurology, Athens, GREECE3, Evangelismos General Hospital, De-
partment of Neurology, Athens, GREECE4

Background 
Transient global amnesia (TGA) is a clinical syndrome of reversible anterograde amnesia ac-
companied by repetitive questioning, with an unknown etiology.  
We aimed to compare the characteristics between genders in patients with patients with TGA 
admitted in Evangelismos Hospital, a tertiary hospital in Athens, Greece. 
Methods 
We looked into data of all relevant patients, over a period of 3 years. Demographic and clinical 
characteristics were recorded. 
Results 
Between 01/2011 and 12/2013, 34 (21 female, 13 male) were diagnosed with TGA. The epi-
sode showed similar duration in both sexes, (male 4.4±3.2hrs, female 4.7±2.5hrs, p>0.05). In-
terestingly, male patients were more likely to have had experienced another episode of TGA in 
the past (30.8% versus 0.0%, p=0.007). 
The two groups did not differ significantly regarding the age (male 58.1±8.7yrs, female 
61.3±3.8yrs, p>0.05). Moreover, both genders showed similar vascular risk profiles, including 
factors such as smoking status, diabetes mellitus, arterial hypertension, atrial fibrillation, dys-
lipidemia and alcohol abuse. However, there was a trend of statistical significance regarding a 
prior history of coronary heart disease in favor of male patients (15.4% versus 0.0%, p=0.064). 
Female patients had a statistically significant more frequent history of anxiety disorder (33.3% 
versus 0.0%, p=0.019). 
Electroencephalography (EEG) was performed on all patients shortly after the resolution of the 
TGA symptoms and did not reveal any differences in the EEG patterns between the two gen-
ders.  
Conclusion 
In our case series, a female predominance (2:1) of TGA is highlighted. Although the two gen-
ders did not differ significantly regarding the vascular risk factors, female patients had more of-
ten a comorbid anxiety disorder, which may account for the female predominance of TGA.
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Circulating endothelial biomarkers in women with migraine with aura – a case-control 
study 
T.G. Liman1, A.H. Nave2, K. Bachelier3,  J. Rosinsky4, U. Reuter5,  L. Neeb6, M. Endres7 
 
Charité, Berlin, GERMANY1,Charité, Berlin, GERMANY2, Univerität des Saarlandes, Hom-
burg, GERMANY3, Charité, Berlin, GERMANY4, Charité, Berlin, GERMANY5, Charité, Ber-
lin, GERMANY6, Charité, Berlin, GERMANY7

Background: Vascular dysfunction may be involved in migraine pathophysiology and contrib-
ute to the increased risk of ischemic stroke, particularly in women with migraine with aura 
(MA). Circulating biomarkers such as endothelial microparticles (EMP), circulating progenitor 
cells (CPC), stromal derived factor 1 (SDF-1), intercellular adhesion molecule 1 (ICAM-1), and 
vascular cell adhesion molecule 1 (VCAM-1) serve as surrogates for endothelial function and 
activation. Here, we investigate these markers in MA and its correlation with arterial stiffness 
and peripheral endothelial function.  
Methods: For detection of EMPs and CPCs several surface markers were analyzed via fluores-
cent activated cell sorter (FACS). ICAM, SDF, and VCAM were analyzed using enzyme linked 
immunosorbent assay (ELISA). Endothelial function was assessed using peripheral arterial to-
nometry. Arterial stiffness was assessed by fingertip tonometry derived and heart rate adjusted 
augmentation index (AI). 
Results: 29 patients with MA and 29 matched controls were included.  EMP were significant-
ly increased in women with MA (CD62E+AnnexinV+,CD31+AnnexinV+), whereas CPC 
(CD31+CD34+, CD34+CD133+) were diminished  (CD31+CD34+, CD34+CD133+). Lower 
levels of VCAM (1128 vs 1326ng/ml; p=00.8) and SDF-1 (1762 vs 2013 pg/ml; p=00.8) were 
found in women with MA compared to controls. Levels of EMP correlate with arterial stiffness 
in our sample. 
Conclusion:  
Our findings support that endothelial activation is present in women with MA. This may con-
tribute to the higher risk of stroke. However, further evidence is needed from larger observa-
tional studies.



591

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B2457 Etiology of stroke and risk factors  

May-Thurner syndrome  - analysis of the group of the patients. 
Z. Stevkova1, G. Krastev2, M. Mako3,  J. Haring4, L. Benova5,  I. Zajickova6, Z. Kovacsova7,  
R. Lackovic8 
 
Department of Neurology, University Hospital Trnava, Trnava, SLOVAKIA1,Department 
of Neurology, University Hospital Trnava, Trnava, SLOVAKIA2, Department of Neurology, 
University Hospital Trnava, Trnava, SLOVAKIA3, Department of Neurology, University Hospi-
tal Trnava, Trnava, SLOVAKIA4, Department of Neurology, University Hospital Trnava, Trna-
va, SLOVAKIA5, Department of Neurology, University Hospital Trnava, Trnava, SLOVAKIA6, 
Department of Neurology, University Hospital Trnava, Trnava, SLOVAKIA7, Department of 
Neurology, University Hospital Trnava, Trnava, SLOVAKIA8 

May-Thurner syndrome or iliocaval compression is a syndrome characterised by the com-
pression  of the left illiac vein with the right illiac artery against the spine. The patogenesis is 
unclear, it is proposed that mechanic compression leads to disruption of the endothelium with 
increased deposition of the lipids and plaque formation.  In certain cases deep vein thrombosis 
develops which increases the risk of pulmonal artery embolisation as well as ischaemic stroke 
in young patients with PFO (patent foramen ovale) as a result of paradox embolisation. More 
women than men are affected, usually at the age between 20 and 40. The diagnosis is based on 
MRI venography with 100% sensitivity and 96% specificity in the pelvic region. The embolic 
ethiology of the stroke is in 40-60 % of patients under 50 years  with May Thurner syndrome 
associated with PFO. We analysed group of the 52 patients with PFO associated with ischemic 
stroke for the presence of May-Thurner syndrome. Among them 47% were positive, 17 % were 
negative, the avarage age was 45 years. 
In conclusion May-Thurner syndrome is a rare cause of ischemic stroke associated with patent 
foramen ovale and  should be considered in young patients under 50 years.
Key words – May-Thurner syndrome, stroke, MR venography, patent foramen ovale    
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Establishing the aetiology of stroke in a young cohort 
R. O’Connor1, C. McGuigan2, I. Noone3, N. Tubridy4, S. O’Riordan5

 
St Vincent’s University Hospital, Dublin, IRELAND1,St Vincent’s University Hospital, Dub-
lin, IRELAND2, St Vincent’s University Hospital, Dublin, IRELAND3, St Vincent’s University 
Hospital, Dublin, IRELAND4, St Vincent’s University Hospital, Dublin, IRELAND5 

Background: In 2010 in Ireland, 34.3% of the almost 23,000 strokes diagnosed occurred in pa-
tients under 65 years of age. This figure may underestimate the prevalence of stroke in young 
patients as some may have not been recognised or misdiagnosed.   
Materials and Methods: A retrospective audit of all patients under age 65 presenting with isch-
aemic and haemorrhagic strokes to a University Hospital between 1st January 2010 – 31st De-
cember 2011. Aetiology was determined using the TOAST criteria.  
Results: A total of 80 patients under 65 were treated for stroke (13.6% of the total 586 strokes 
in 2010/2011). 26% [n=21] were under 45 years. Average age 51.1 years (range 20-64 years). 
49 males (61%), and 31 females (39%). 63 were admitted via the emergency department (ED); 
10 transfers from other hospitals; 7 existing inpatients. Of 63 ED admissions, 24 (38%) patients 
received CT Brain within 1 hour. Of 80 patients, 56 (70%) had MRI Brain during their inpa-
tient stay.  Using TOAST classification of stroke aetiology, 9 (11.3%) strokes were caused by 
large artery atherosclerosis, 19 (23.7%) cardioembolism, 10 (12.5%) lacunar, 13 (16.2%) other 
determined aetiology eg. dissection, 16 (19.9%) undetermined, 10 (12.5%) haemorrhagic and 3 
(3.7%) were iatrogenic. (57.1%) of under 45 years strokes were due to other determined aetiol-
ogy. 12.5% of under 65s received thrombolysis, compared to 5.8% of all strokes. 
Conclusion: The under 65 population account for 13.6% of strokes presenting to a tertiary re-
ferral hospital. They often require more extensive investigation to determine aetiology. 
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Laboratory biomarkers in patients with atherosclerotic carotid stenosis 
A.A. Shmonin1, L.N. Stukova2, E.A. Bondareva3,  N.M. Lasareva4, I.V. Chloponova5,  T.V. Bli-
nova6, Y.V. Emanuel7,  S.V. Lapin8, E.V. Melnikova9 
 
First Saint-Petersburg Pavlov State Medical University, department of neurology and 
neurosurgery, Saint-Petersburg, RUSSIAN FEDERATION1,First Saint-Petersburg Pavlov 
State Medical University, department of neurology and neurosurgery, Saint-Petersburg, RUS-
SIAN FEDERATION2, First Saint-Petersburg Pavlov State Medical University, department 
of neurology and neurosurgery, Saint-Petersburg, RUSSIAN FEDERATION3, First Saint-Pe-
tersburg Pavlov State Medical University, Saint-Petersburg, RUSSIAN FEDERATION4, First 
Saint-Petersburg Pavlov State Medical University, Saint-Petersburg, RUSSIAN FEDERA-
TION5, First Saint-Petersburg Pavlov State Medical University, Saint-Petersburg, RUSSIAN 
FEDERATION6, First Saint-Petersburg Pavlov State Medical University, Saint-Petersburg, 
RUSSIAN FEDERATION7, First Saint-Petersburg Pavlov State Medical University, Saint-Pe-
tersburg, RUSSIAN FEDERATION8, First Saint-Petersburg Pavlov State Medical University, 
Saint-Petersburg, RUSSIAN FEDERATION9 

We hypothesized that the high serum level of erythropoietin (EPO), ciliary neurotrophic factor 
(CNTF), brain-derived neurotrophic factor (BDNF), insulin-like growth factor 1 and 2 (IGF 1 
and 2) and IGF-binding protein-3 (IGFBP-3) can be associated with low frequency of transient 
ischemic attack (TIA) and stroke occurrence in patients with atherosclerotic carotid artery ste-
nosis (ACAS). Methods. We checked up 234 patients aged 50-80 years with bilateral or unilat-
eral 60-99% ACAS. Our exclusion criteria were acute phase of stroke or TIA, diabetes, carotid 
occlusion, oncology, hematologic diseases, atrial fibrillation and others. Only 45 patients didn’t 
have exclusion criteria and they were included in our research. The symptomatic ACAS cri-
teria were history of stroke or/and TIA, and/or residual neurological signs. The control group 
consisted of 10 patients without ACAS. We evaluated serum level of EPO, CNTF, BDNF, IGF-
1 and 2, IGFBP-3, glial fibrillary acidic protein (GFAP) and phosphorylated neurofilament 
(pNF-H), lipoprotein-associated phospholipase-A2 (Lp-PL-A2), pregnancy-associated plasma 
protein-A (PAPP-A) and blood lipid profile. Statistical analyses were performed with nonpara-
metric statistics and data-mining technology. Results. GFAP, PNF, Lp-PL-A2, PAPP-A, BDNF, 
EPO and IGF-2 serum levels weren’t significantly different between the control group and the 
ACAS group. The IGF-1 and IGFBP-3 serum levels in patients with symptomatic ACAS were 
significantly smaller than in the control and the asymptomatic ACAS groups. The CNTF level 
was significantly higher in the ACAS group than in the control group (р<0,01). Our hypothesis 
was confirmed. Conclusions: A TIA, a stroke and a silent stroke occurrence is associated with 
low the IGF-1 and IGFBP-3 serum levels in patients with ACAS. Therefore IGF-1 and IG-
FBP-3 in patients with ACAS can be considered as biomarker of endogenous brain protection 
and they low serum level might indicate an additional stroke risk factor. 
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The clinical features of spontaneous vertebral artery dissection without stroke events 
comparing with stroke group 
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Hiroshima, JAPAN1,Brain Attack Center Ota Memorial Hospital , Department of Neurosur-
gery, Fukuyama Hiroshima, JAPAN2, Brain Attack Center Ota Memorial Hospital , Department 
of Neurosurgery, Fukuyama Hiroshima, JAPAN3, Brain Attack Center Ota Memorial Hospital 
, Department of Neurosurgery, Fukuyama Hiroshima, JAPAN4, Brain Attack Center Ota Me-
morial Hospital , Department of Neurosurgery, Fukuyama Hiroshima, JAPAN5, Brain Attack 
Center Ota Memorial Hospital , Department of Neurosurgery, Fukuyama Hiroshima, JAPAN6, 
Brain Attack Center Ota Memorial Hospital , Department of Neurology, Fukuyama Hiroshima, 
JAPAN7, Brain Attack Center Ota Memorial Hospital , Department  of Neurology, Fukuyama 
Hiroshima, JAPAN8

Background  
Spontaneous vertebral artery dissection (sVAD) is a rare condition and can cause both sub-
arachnoid hemorrhage (SAH) and cerebral ischemia (CI). In the last decade, we have accumu-
lated experience in sVAD without stroke events, which clinical features remained unclear. The 
purpose of this study was to clarify the clinical characteristics of sVAD without stroke events, 
comparing with stroke group. . 
Methods  
We retrospectively analyzed the clinical features of sVAD patients who were admitted to our 
hospital between April 2004 and October 2013. 
Results  
We had 256 sVAD patients, including 182 (71%) without stroke and 74 (29%) with stroke 
(SAH; 31 cases, CI; 43 cases). Between these two groups, there was no difference in the mean 
age (non-stroke group:49.9 years vs stroke group: 50.8 years), arteriosclerotic risk factors (hy-
pertension, diabetes mellitus, hyperlipidemia, smoking, drinking), and past history of stroke. 
Only female sex was independently associated with non-stroke group (P=0.008). In stroke 
group, 29 (39.2%) patients underwent surgery. Non-stroke group had 5 (2.7%) patients who un-
derwent surgery due to the enlargement of aneurysmal dilatation, including 3 cases at onset, 1 
case at 2.5 months, and another case at 10 months after onset.  
In all patients of non-stroke group, outcomes were favorable (as assessed by the modified 
Rankin Scale 0–1) without experiencing bleeding or ischemic events, comparing with stroke 
group, which had favorable outcomes in 40 (54.1%) cases. 
Conclusion  
Apart from previous studies, our study showed that the majority of sVAD population belonged 
to non-stroke group. The factor associated with non-stroke group was only female sex. In this 
non-stroke group, we found the enlargement of aneurysmal dilatation in chronic phase was not 
as rare as previous studies reported. Although non-stroke sVAD patients showed favorable out-
comes, these findings suggested us the necessity of continuous follow-up assessment using im-
aging study. 
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Clinical differences in lacunar infarction depending on the existence of parent artery dis-
ease 
H.J. Kim1, D.H. Lee2, T.K. Lee3

 
Department of Neurology,Soonchunhyang University College of Medicine, Bucheon, 
SOUTH KOREA1,Department of Neurology,Soonchunhyang University College of Medicine, 
Bucheon, SOUTH KOREA2, Department of Neurology,Soonchunhyang University College of 
Medicine, Bucheon, SOUTH KOREA3

Back ground : lacunar infarction(LI) is a heterogenous entity and frequently accompanied by 
intracranial parent artery disease(PAD). The clinical significance of mild stenosis in the PAD of 
LI is uncertain. Thus we investigated the clinical differences in LI depending on the mild ath-
erosclerosis in the PAD.  
Method: Total 73 patients with acute LI who admitted our hospital between March 2011 and 
June 2013 were consecutively enrolled. By the existence of atherosclerosis in the PAD, patients 
were dichotomized as PLI (LI with normal cerebral angiography) and BAD (LI with less than 
50% stenosis in PAD). We compared the baseline characteristics including demographics, risk 
factors, medication history, and laboratory study between two groups. Stroke severity and out-
come were assessed by using NIHSS score and modified Rankin Scale(mRS) score respective-
ly. Infarct size was defined as a maximal diameter. Logistic regression analysis was performed 
to find the differential factors between the two groups.  
Result: BAD group was older, had had less history of smoking and a larger infarct size, lower 
chance of a favorable outcome, and higher NIHSS score at discharge in the univariate analy-
sis. After adjusting confounding factors, BAD group, compared to PLI group, was older (OR 
1.057[1.017-1.099], P=0.005), had a lower frequency of smoking (OR 0.122[0.020-0.737], 
P=0.022) and larger infarct size (OR 1.267[1.065-1.508], P=0.008). 
Conclusion: Mild stenosis of PAD in LI may be related to branch atheromatous disease in the 
stroke mechanism, and thus should be evaluated and treated by a planned, systematic approach.
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COMPARATIVE CHARACTERISTIC OF PATIENTS WITH INTERNAL CAROTID 
ARTERY DISSECTION (ICAD) AND VERTEBRAL ARTERY DISSECTIONS (VAD) IN 
RUSSIAN POPULATION 
L.A. Kalashnikova1, L.A. Dobrynina2, M.A. Nazarova3,  M.V. Dreval4 
 
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 FEDERA-
TION4 

Aim: To compare patients with ICAD and VAD in Russian population. 
Material and methods: 152 patients (74 men and 78 women, mean age-37.0±10.3 y.o.) with cer-
vical artery dissection were studied (85 ICAD, 62 VAD, 5 with both ICAD and VAD). Dissec-
tion was verified by MRI. 
Results: Gender distribution in VADs and ICADs was as follows: 63% ICADs were men, while 
69% of the patients with VAD were women (p=0.0001). The mean age in both groups was 
similar (37.4±11.2 and 36.2±9.4 years, p>0.05). The main precipitating events for VAD were 
neck movements/prolonged statical turning of the head (57%), while it occured only in 28% pa-
tients with ICAD (p=0.0009). Head trauma more often preceded ICAD than VAD (21% vs 7%, 
p=0.03), similar trend was observed for infection and contraceptive use (13%, 23% in ICAD vs 
7%, 10% in VAD). Clinically ICAD more frequently manifested as ischemic stroke (IS) than 
VAD (82% vs 55%, p=0.0004). At the same time ICAD presented as isolated cervical pain/
headache less often than VAD (10% vs 35%, p=0.0001). Patients with VAD reported neck pain 
preceding cerebral ischemia (sometimes combined with headache, shoulder/arm pain) more 
often than ICAD patients (68% vs 13%, p<0.0001), while ICAD patients mostly reported pre-
ceding isolated headache (72% vs 3% in VAD, p<0.0001). Bilateral dissections were observed 
more often in VADs (31% vs 10% in ICAD, p=0.0029). Arterial occlusions were more charac-
teristic for ICAD (61% vs 20% in VAD, p<0.0001). No significant difference between ICAD 
and VAD was observed in terms of aneurysms (7% vs 5%), while double lumen was found only 
in VAD patients (8%, p=0.01). 
Conclusion: There are significant differences in gender distribution, precipitating events, clin-
ical and neurovisualization features between ICAD and VAD. Intramural hematoma in ICAD 
was tended to located subintimaly while in VAD it appears to spread to media/adventitia. These 
data suggest more pronounced media weakness perhaps due to its hormone-dependent changes. 
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Cor triatriatum sinistrum and ischemic stroke 
C. Machado1, A.F. Santos2, F. Sousa3,  J. Pinho4, C. Ferreira5,  C. Pereira6, J. R. Fontes7 
 
Hospital de Braga, Braga, PORTUGAL1,Hospital de Braga, Braga, PORTUGAL2, Hospital 
de Braga, Braga, PORTUGAL3, Hospital de Braga, Braga, PORTUGAL4, Hospital de Bra-
ga, Braga, PORTUGAL5, Hospital de Braga, Braga, PORTUGAL6, Hospital de Braga, Braga, 
PORTUGAL7 

Background: Cor triatriatum sinistrum (CTS) is a rare congenital condition characterized by a 
fibromuscular membrane that divides the left atrium in two chambers. Atrial fibrillation (AF) 
and stroke may be the first clinical manifestations. We report a case of CTS in a patient with 
ischemic stroke. Case report: A 44-year-old man with previous history of hypertension, dyslip-
idemia and cigarette smoking was admitted for a sudden onset global aphasia and right hemipa-
resis. CT scan revealed a recent ischemic lesion in the left medial cerebral artery (MCA) terri-
tory. Cervical Doppler, transthoracic echocardiogram (echoCG), electrocardiogram (EKG) and 
blood tests were normal. Transcranial Doppler (TCD) revealed a 60% stenosis of the left MCA. 
Oral anticoagulation was used as secondary prevention treatment. During follow-up, neuro-
logical recovery occurred and risk factors were controlled. Six years after stroke, TCD showed 
no MCA stenosis, and anticoagulation was switched to clopidogrel. Two months later he had a 
transient episode of worsening of motor deficit of the right leg. Brain MRI and MR-angiogra-
phy showed the old infarct in left MCA territory, and no abnormalities in the angiographic se-
quences. 24h-EKG Holter revealed permanent sinus rhythm and frequent atrial premature com-
plexes (43 APC/hour). Transesophageal echoCG showed the presence of a membranous septum 
in the left atrium without blood flow obstruction (cor triatriatum) and was otherwise normal. 
Conclusion: Complete recanalization of the intracranial stenosis suggests either previous embo-
lism or arterial dissection. Extensive cardiac study of this patient revealed the presence of CTS, 
an arrhythmogenic condition, and frequent APCs, which is a risk factor for AF development.  
Oral anticoagulation in patients with CTS and cerebral or systemic embolism should be strong-
ly considered, even without evidence of intracardiac thrombus or AF. 
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Age Remains Major Risk Factor For Newly Detected Atrial Fibrillation; Results from the 
Edmonton Registry of Atrial Fibrillation and StrokE (ERASE) study 
G. BASIR1, A. SHUAIB2, A. TAHIR3,  H. ZEESHAN4, K. KHAN5,  B. BUCK6 
 
UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA1,UNIVERSITY OF 
ALBERTA HOSPITAL, EDMONTON, CANADA2, UNIVERSITY OF ALBERTA HOSPI-
TAL, EDMONTON, CANADA3, UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, 
CANADA4, UNIVERSITY OF ALBERTA HOSPITAL, EDMONTON, CANADA5, UNIVER-
SITY OF ALBERTA HOSPITAL, EDMONTON, CANADA6 

Background: Atrial Fibrillation is currently the most common cardiac arrhythmia and is a major 
risk factor for stroke and overall mortality. 
Methods: This is an ongoing single centre observational study. Consecutive TIA/ischemic 
stroke admissions (2012-14) to a tertiary hospital in Edmonton, Canada with NVAF were en-
rolled. Data regarding demographic, clinical, antithrombotic treatment and laboratory parame-
ters were collected in a prospectively maintained database.  Those with newly detected NVAF 
were included in the present analysis (32/181). 
Results: The 32 included patients had a mean (SD) age of 76.56 (12.43) years. Around two 
third of patients 23/32 (72.0%) were >75 year old. Fifty three percent of patients were female. 
Hypertension was the most common baseline risk factor 26/32 (83.1%) . Coronary artery dis-
ease (21.9%), congestive heart failure (3.1%) and diabetes (28%)were relatively uncommon. 
Only 2 patients reported history of palpitations 2/32 (6.3%) . CHADS2 score &#8805;2 were 
noted for 26/32 (81.3%) patients. Mean CHADS2 score was 3.91(.89).Severe atrial dilatation 
was found in 10/32 (31.3%) and mean Left atrial volume index was 38.31(15.89).Most patient 
evaluated had a ischemic stroke as the index event 26/32 (81.3%).Twelve percent of patients re-
ported a history of stroke before the index event and an additional 6% had reported a prior TIA.
Twenty two percent died during hospitalization. Antithrombotic was not received by 7(21.9%), 
3(9.4%) received antiplatelet and 22(68.8%) received anticoagulation treatment on discharge. 
Novel anticoagulant were prescribed to 12(54.5%) while10 (45.5%) discharged on traditional 
anticoagulant. 
Conclusions: The present study represents an important snapshot of demographics, comorbid-
ities, risk factors and anticoagulation management about patients with newly detected AF.Age 
remains major risk factor and disparities were noted in anticoagulation management, suggesting 
that this is still a main problem among patients with AF.
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Carotid artery diseases in elderly with stroke 
E. Vassileva1, V. Malinska2, M. Klissurski3,  G. Partenov4, M. Daskalov5 
 
University Hospital “Tsaritsa Yoanna - ISUL”, Sofia, BULGARIA1,University Hospital 
“Tsaritsa Yoanna - ISUL”, Sofia, BULGARIA2, University Hospital “Tsaritsa Yoanna - ISUL”, 
Sofia, BULGARIA3, University Hospital “Tsaritsa Yoanna - ISUL”, Sofia, BULGARIA4, Uni-
versity Hospital “Tsaritsa Yoanna - ISUL”, Sofia, BULGARIA5

  
Stroke is a common cause of death and disability in patients aged 70 years and more. An ap-
propriate treatment of the cerebrovascular risk factors and internal carotid artery (ICA) stenosis 
can reduce significantly the stroke risk.  
Objectives: To study the prevalence and the risk factors of carotid artery stenosis in elderly pa-
tients with stroke. 
Methods: 83 consecutive patients with stroke (>75 years old) were included: 37 (45%) males, 
46 (55%) females, aged 75-99 (mean age 84.22 +- 4.12). A control group of 41 patients with 
stroke (< 75 years old, mean age 61.17 +- 6.96): 30 (73%) males, 11 (27%) females were stud-
ied. Diagnostic workup of all patients included: computed tomography, electrocardiography, 
echocardiography, assessment of risk factors for stroke (total cholesterol, diabetes, hyperten-
sion, ischemic heart disease, smoking, obesity). All patients underwent color coded duplex so-
nography. Stenosis was measured and plaque morphology was characterized. The IBM SPSS 
statistical package was used. The level of significance we reject the null hypothesis was p<0.05. 
Results: There was significant difference in the incidence of moderate grade internal carotid 
artery stenosis (50-69%) (9,8% in the younger group and 13,3% in  the older group), as well 
as of carotid obstruction  >50% in both group (32,5% in the older stroke patients, 26,8% in the 
younger group) (p<0,05). There was significant difference in the incidence of asymptomatic ca-
rotid artery (>50%) in both groups, but no difference in the incidence of symptomatic  carotid 
stenosis (n=12 in the younger group and n=15 in the older group). Hypoechogenic ICA plaques 
were more often detected in the younger group, but the difference with the older group was not 
significant. 
Conclusions: The prevalence of carotid stenoses (50-99%) increases with age. It is a substantial 
cause of stroke in the group of the older patients. 
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THE ROLE OF METEOROLOGICAL FRONTS IN THE OUTCOME OF ACUTE 
ISCHEMIC STROKE 
A. Folyovich1, D. Biczo2, A. Fulop3,  A. Németh4, H. Breuer5,  K.A. Béres-Molnár6, V. Varga7,  
K. Vadasdi8, G. Toldi9, J. Bartholy10

 
Department of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY1,De-
partment of Neurology and Stroke, Szent János Hospital, Budapest, HUNGARY2, Climatology 
Division, Hungarian Meteorological Service, Budapest, HUNGARY3, Climatology Division, 
Hungarian Meteorological Service, Budapest, HUNGARY4, Department of Meteorology, Eo-
tvos Lorand University of Sciences, Budapest, HUNGARY5, Department of Neurology and 
Stroke, Szent János Hospital, Budapest, HUNGARY6, Department of Neurology and Stroke, 
Szent János Hospital, Budapest, HUNGARY7, Department of Neurology and Stroke, Szent 
János Hospital, Budapest, HUNGARY8, First Department of Pediatrics, Semmelweis Universi-
ty, Budapest, HUNGARY9,Department of Meteorology, Eötvös Loránd University of Sciences, 
Budapest, HUNGARY10

Background: The onset of acute stroke (AS) is influenced by meteorological factors, but exact 
correlations have not yet been determined. Usually, single environmental factors are examined, 
although they rarely change separately. Changes of multiple meteorological factors are well 
reflected by weather fronts. It is unclear whether AS outcome is influenced by these factors. 
To study this, it is important to know the time of the onset of AS, which can be exactly deter-
mined in patients who are admitted for thrombolytic treatment (TT). Objective: To analyze the 
connection between the meteorological fronts and outcome of AS. Patients and methods: Fatal/
non-fatal outcomes of AS in 239 patients admitted to our department for TT between 2009 and 
2012 were compared with weather reports of the meteorological service on the day of stroke 
and the day before. Patients with hemorrhage or beyond time limit were excluded from data 
collection. Results were analyzed with χ2 test. Results: Mortality rates according to cold, warm 
or no weather front on the day of AS were as follows: 8,51%; 10,00%; 11,57% respectively. 
On the day before stroke: 14,04%; 2,63% and 10,43%. No significant correlation was found 
between weather fronts and the mortality of acute ischemic stroke. Conclusion: A warm front 
on the day before AS seems to improve while a cold front seems to worsen prognosis, however 
there is no statistically significant connection. It would be necessary to examine a larger popu-
lation to draw more accurate conclusions. 
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Lipoprotein-associated Phospholipase A2 (LP-PLA2), Carotid Intima-Media Thickness 
and Indices of Arterial Stiffness as the Predictors of Ischemic Stroke(IS) and Myocardial 
Infarction(MI) 
L. Danihel1, G. Gombosova2, D. Bartko3,  P. Blazicek4, S. Madarasz5

 
Institute of Medical Sciences, neurosciences and Military Health, Central Military Hospi-
tal-Faculty Hospital, Ruzomberok, Slovak republic, Ruzomberok, SLOVAKIA1,Institute of 
Medical Sciences, neurosciences and Military Health, Central Military Hospital-Faculty Hos-
pital, Ruzomberok, Slovak republic, Ruzomberok, SLOVAKIA2, Institute of Medical Sciences, 
neurosciences and Military Health, Central Military Hospital-Faculty Hospital, Ruzomberok, 
Slovak republic, Ruzomberok, SLOVAKIA3, Center of Biochemistry Alpha Medical, Bratisla-
va, SLOVAKIA4, Neurology Department, Central Military Hospital-Faculty Hospital, Ru-
zomberok, Slovak republic, Ruzomberok, SLOVAKIA5

Supported by EU grant ITMS 26220220099 
Background:New specific vascular inflammatory marker LP-PLA2 may predict future cerebro-
vascular and cardiovascular events.During last years starts discussion regarding its relationship 
with intima-media thickness(IMT),arterial stiffness(characterized by indices augmentation in-
dex(Alx) and pulse wave velocity(PWV)) and plaque morphology.The aim of this study was to 
assess the changes in LP-PLA2,IMT,stiffness and their mutual relatioships.Prospective,multi-
disciplinary,multicetric study. 
Methods: Material consists of 436 subjects divided in four subgroups 1.IS(n=171),mean 
age 69+/-11 years,men52%,2.Coronary artery disease(CAD)(n=87),mean age70+/-
9years,men32%,3.Arterial hypertension(AH)(n= 124),mean age 60+/-10years,men46%,healthy 
controls(C)(n=56),mean age47+/-13 years,men 55%.In all subjects:Neurological and cardio-
logical examinations,IS confirmed by CT/MRI,SPECT,battery of  biochemical/haematological 
investigations,LP-PLA2 using ELISA,IMT using  ultrasonography by radio-frequency data 
analysis,Alx and PWV using aplanation tonometry.Statistical software STATISTICA Base Cz 
Version10,Kruskal-wallis test,linear regression and Pearson correlation coefficient. 
Results:The study showed statistically higher values all followed parameters IS,CAD,AH com-
paring to C(p<0.01-0.0001).Close correlation between LP-PLA2 and IMT, stiffness was docu-
mented in all followed groups. 
Conclusion:Our results documented significant changes in LP-PLA2,IMT and arterial stiffness 
in all followed groups(IS,CAD,AH) comparing to C.The measurement of LP-PLA2,IMT and 
arterial stiffness are very useful parameters for assessing cerebrovascular and cardiovascular 
risk.They represent significant prognostic power to ascertain subjects with increased risk for 
onset of cerebrovascular and cardiovascular events.

B2468 Etiology of stroke and risk factors  

Spontaneous primary intraventricular hemorrhage; data from Evangelismos Stroke Reg-
istry 
P. Leivadeas1, P. Zis2, D. Michas3,  P. Angelidakis4, D. Kravaritis5,  A. Tavernarakis6

 
Evangelismos General Hospital, Department of Neurology, Athens, GREECE1,Evangelis-
mos General Hospital, Department of Neurology, Athens, GREECE2, Evangelismos General 
Hospital, Department of Neurology, Athens, GREECE3, Evangelismos General Hospital, De-
partment of Neurology, Athens, GREECE4, Evangelismos General Hospital, Department of 
Neurology, Athens, GREECE5, Evangelismos General Hospital, Department of Neurology, Ath-
ens, GREECE6

Background 
Primary intraventricular haemorrhage (PIVH), or bleeding in the ventricular system without a 
recognisable parenchymal component, is a rare neurological disorder. The purpose of this study 
was to estimate the prevalence and describe characteristics of patients with PIVH in Evangelis-
mos General Hospital. 
Methods 
We looked into data of all patients admitted with a diagnosis of intracerebral haemorrhage 
(ICH), between January 2011 and June 2013. We identified all patients with PIVH and we re-
corded their risk factors and clinical characteristics. 
Results 
Out of 192 consecutive patients with ICH, 6 patients suffered a PIVH (3.12%). Four were men 
and two were women. Mean age was 75.5 ± 17.7 years (range 40 – 89, median 81 years).  
With regards to risk factors, four (66.7%) patients had a history of diabetes mellitus, two pa-
tients (33.3%) had a history of hypertension, two patients (33%) had a history of coronary heart 
disease and one patient had a history of alcohol abuse (16.7%). Moreover, three patients (50%) 
were on anticoagulant treatment. 
Glasgow coma scale (GCS) at admission varied from 3 to 15 (mean 7.8 ± 5.7, median 5.5). 
Five patients (83.3%) died and only one has survived (16.7%). Time between admission and 
death varied from 1 to 22 days (mean 6.33 ± 8.0, median 4 days). 
The only survivor was male, and he was the youngest patient among our case series (40 years 
old). The length of his hospitalisation was 7 days. At presentation he had a GCS score of 15. 
He had a history of hypertension, diabetes mellitus and alcohol abuse, but he was not receiving 
anticoagulant treatment. 
Conclusion 
PIVH has a high case fatality rate. Long cohorts are required to assess the exact impact of all 
variables, including demographic and clinical characteristics, to the outcome of the patients.
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Comparison of very young (17-30 years) and young adult (31-41 years) patients with the 
ischemic stroke 
I. Šarbochová1, O. Chudomel2, H. Magerová3,  B. Urbanová4, J. Schwabová5,  A. Tomek6 
 
Department of Neurology, 2nd Faculty of Medicine, Charles University in Prague and 
Motol University Hospital, Prague, CZECH REPUBLIC1,Department of Neurology, 2nd 
Faculty of Medicine, Charles University in Prague and Motol University Hospital, Prague, 
CZECH REPUBLIC2, Department of Neurology, 2nd Faculty of Medicine, Charles University 
in Prague and Motol University Hospital, Prague, CZECH REPUBLIC3, Department of Neu-
rology, 2nd Faculty of Medicine, Charles University in Prague and Motol University Hospital, 
Prague, CZECH REPUBLIC4, Department of Neurology, 2nd Faculty of Medicine, Charles 
University in Prague and Motol University Hospital, Prague, CZECH REPUBLIC5, Depart-
ment of Neurology, 2nd Faculty of Medicine, Charles University in Prague and Motol Universi-
ty Hospital, Prague, CZECH REPUBLIC6

Introduction: Incidence, risk factors, etiology and outcome of stroke in young adults differ no-
tably from those seen in older patients. Traditional risk factors such as hypertension, diabetes 
or atrial fibrillation increase notably after the age of 40 years. Methods: In our retrospective 
monocentric study from 2010 to 2013 we analysed consecutive patients with ischemic stroke 
or transient ischemic attack (TIA) under 40 years of age. The aim was to compare etiology, 
risk factors and outcome in a group of very young adult patients (17-30 y., group A) and young 
adult patients (31-40 y., group B). Results: Group A: 38 patients (mean age 25.3 y.), 26 women 
(69%). Initial NIHSS was 7.4 (0-22), good outcome (mRS 0-2) was in 97%, TIA in 17 (45%) 
and completed stroke in 21 (55%) patients. Anterior/posterior and VB circulation and venous 
thrombosis were found in 23/9/5 (61/24/13%) cases. Suspected etiology was thromboembolic 
in 12 (32%), paradoxical embolization in 8 (21%) and cryptogenic 7 (18%). Noted risk factors 
were oral contraceptives (OC) 13 (34%), thrombophilia 11 (29%), smoking 8 (21%) and preg-
nancy 3 (8%). Group B (mean age 35.3 years) included 37 patients, 19 women (51%). NIHSS 
was 6.3 (0- 18), good outcome in 89%, one died, TIA in 13 (35%) and stroke in 24 (65%). 
Anterior/ posterior and VB circulation was affected in 27/10 (73/27%) patients. Etiology was 
tromboembolic in 11 (30%), paradoxical embolism in 10 (27%) and cryptogenic in 9 (24%) 
cases. Major risk factors were smoking and thrombophilia both 16 (43%), dyslipidemia 13 
(35%) and pregnancy with OC, both 5 (14%). Conclusion: In comparison of very young and 
young adult groups we found only one significant difference: higher prevalence of dyslipid-
emia in young age group (p=0.002) and notable but not significant trend for higher proportion 
of women in very young age group. Otherwise there were no significant differences in etiology 
and risk factors between the two studied groups. Outcome was worse with increasing age. 
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Stroke During Sleep  is Induced by Obstructive Sleep Apnea 
A. Almutlaq1, F. Al-Hussain2, A. Alruwaita3,  A. Aldrees4, A. Alsubaie5,  y. Mohammad6 
 
King Saud University, Riyadh, SAUDI ARABIA1,King Saud University, Riyadh, SAUDI 
ARABIA2, King Saud University, Riyadh, SAUDI ARABIA3, King Saud University, Riyadh, 
SAUDI ARABIA4, King Saud University, Riyadh, SAUDI ARABIA5, , King Saud University, 
SAUDI ARABIA6

Background: obstructive sleep apnea (OSA) has been established as a risk factor for stroke. 
Also, many stroke victims wake-up with the symptoms. Yet, the relationship between OSA and 
stroke during sleep has not been conclusively studied. 
Methods:  this is a case-control study conducted at King-Khalid specialty hospital in Riyadh 
Saudi Arabia. Acute stroke patients admitted to the hospital between January 2013 and Decem-
ber 2013 were asked whether they woke-up with the symptoms. Those who woke-up with the 
stroke symptoms were labeled as wake-up stroke. The presence of preceding OSA was deter-
mined in the two stroke groups utilizing the Berlin questionnaire. 
Results:  92 patients (mean age: 63, males: 56%) admitted with acute stroke symptoms in one 
year.  32 (35%) patients woke-up with the stroke symptoms. 18 (56%) of the patients who 
woke-up with stroke has symptoms suggestive of OSA, compared to 25 (41%) in those whose 
stroke occurred while awake [OR 1.8; 95% CI 0.75-4.28; P= 0.18]. 
Conclusion: stroke during sleep is probably induced by OSA. Further studies with a larger sam-
ple size ,to ascertain this relationship, is warranted. 
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Central Nervous System Vasculitis (CNS): analysis of 6 patients from Florence Careggi 
Hospital Stroke Unit 
R. Telese1, C. Sarti2, M. Pasi3,  Y. Failli4, D. Cammelli5,  G. Pracucci6, D. Inzitari7 
 
Department of Heart and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Uni-
versitaria Careggi, Florence, ITALY1,Department of Heart and Vessels, Stroke Unit and Neu-
rology, Azienda Ospedaliero Universitaria Careggi, Florence, ITALY2, Department of Heart 
and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, 
ITALY3, Department of Heart and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero 
Universitaria Careggi, Florence, ITALY4, Clinical Rheumatology Unit, Azienda Ospedaliero 
Universitaria Careggi, Florence, ITALY5, Department of Heart and Vessels, Stroke Unit and 
Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, ITALY6, Department of Heart 
and Vessels, Stroke Unit and Neurology, Azienda Ospedaliero Universitaria Careggi, Florence, 
ITALY7

Background: Primary  and systemic CNS vasculites are a rare cause of various neurological 
disturbances including ischemic stroke, cognitive impairment, haedache, seizures, and be-
havioural disorders. Clinical and neuroradiological specific features are lacking, making diag-
nosis very difficult.  The aim of the present study was to describe a clinical series  of ischemic 
stroke patients with CNS vasculitis to give some clues that could be helpful for diagnosis.   
Methods: Records of patients admitted to the Stroke Unit of Careggi Hospital (Florence) be-
tween 2005 and 2013 and discharged with a diagnosis of CNS vasculitis were analyzed. Di-
agnosis of primary CNS vasculitis was made according to Calabrese and Mallek criteria. Sys-
temic vasculitis with CNS involvement was diagnosed when neurological picture suggestive 
for vasculitis was associated with radiological and/or pathological signs of systemic vascular 
inflammation. Clinical and radiological findings of patients were recorded on a data base.   
Results: Among the analyzed records of patients, primary CNS vasculitis was diagnosed in 3, 
systemic vasculitis with CNS involvement in 2, and CNS vasculitis in neurosarcoidosis in 1. 
Clinical analysis showed that every patient had one or more ischemic stroke associated to at 
least another neurological symptom: cognitive impairment (4/6), headache (3/6), seizures (2/6), 
behavioural and/or mood disorders (3/6). 
Cerebral MRI analysis showed multiple/bilateral parenchimal lesions in all patients associat-
ed to at least another neuroradiological abnormality: parenchimal lesion contrast enhancement 
(3/6), vessel wall contrast enhancement (2/6), vasal stenosis (5/6). 
Conclusions: On the basis of this small series we suggest that CNS vasculitis should be suspect-
ed in ischemic stroke patients when more than one neurological clinical disturbances are found 
in association to more than one neuroradiological abnormalities. These clues have to be verified 
in a larger study. 
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BLOOD PRESSURE CONTROL AND PHYSICIAN’S RESPONSE TO RAISED 
BLOOD PRESSURE IN A STROKE OUTPATIENT CLINIC 
K.P. James1, E Keane2, S.K.K. Lee3, D. Williams4

 
Beaumont Hospital, Dublin, IRELAND1,Beaumont Hospital, Dublin, IRELAND2, Royal 
College of Surgeons in Ireland, Dublin, IRELAND3, Beaumont Hospital, Dublin, IRELAND4

Background: 
Hypertension is a leading risk factor for stroke and cognitive impairment.  Adequate blood 
pressure (BP) control is essential for secondary prevention and is integral to follow up care. 
This study aimed to examine rates of uncontrolled BP among stroke patients and how physi-
cians responded to raised clinic blood pressure measurements (CBPM) in the outpatient clinic. 
Methods: 
Written medical records were reviewed to examine CBPM recordings and clinicians’ response 
to same for all stroke patients attending the outpatient clinic of a tertiary referral stroke depart-
ment. Systolic blood pressure (SBP) greater than 140mmHg was defined as raised in accor-
dance with 2013 ESH/ESC Hypertension Guidelines. 
Results: 
41 patients were included (51.2% male) with a mean age of 67.4+/-12.7 years. 
39% (n=16) were documented as hypertensive. 64.1% (n=26) were on oral antihypertensives 
(OHAs).  92.9% of the hypertensive patients were on OHAs. The median number of OHAs 
used was 1.  Mean SBP was 140+/-22.5 mmHg and mean diastolic BP (DBP) was 77.5+/-14.8 
mmHg. 
52.5% had a CBPM less than 140mmHg.  46.7% of those with known hypertension were well 
controlled (BP<140/90mmHg). 55% of those with controlled BP were on OHAs.  
The physician commented on the CBPM in 53.7% of cases. When the CBPM was >140mmHg, 
it was commented on in 36.8%. In the uncontrolled group, the BP was repeated in the clinic in 
21% of cases, ambulatory BP monitoring or home BP monitoring was ordered in 31.6%, and 
medications were changed in 5.3% of cases. There was no action taken in 57.9% of cases, with 
no documented reason. 
Conclusions: 
This audit highlighted that a high proportion of patients with uncontrolled BP did not have ad-
justments made to their management plan. 
BP monitoring is essential for secondary prevention and physicians need to maintain vigiliance 
when reviewing CBPM in these high risk groups. 
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Wake-up stroke not linked to newly diagnosed atrial fibrillation 
A.C. Fonseca1, R. Geraldes2, T. Pinho e Melo3,  P. Canhão4, J. M. Ferro5 
 
Hospital de Santa Maria, Lisboa, PORTUGAL1,Hospital de Santa Maria, Lisboa, PORTU-
GAL2, Hospital de Santa Maria, Lisboa, PORTUGAL3, Hospital de Santa Maria, Lisboa, POR-
TUGAL4, Hospital de Santa Maria, Lisboa, PORTUGAL5

Background: 
Wake-up stroke is frequently related to exclusion from thrombolysis and to a severe prognosis.  
Increase knowledge regarding wake-up stroke pathophysiology could help to design better pre-
ventive strategies. Recently, new onset atrial fibrillation was independently linked to wake up 
stroke. Is was hypothesized that sleep could trigger cardiac electrical instability due to changes 
in autonomic activity.  
We aimed to determine if wake-up stroke was associated to newly diagnosed atrial fibrillation.  
Methods: 
A prospective sample of consecutive ischemic stroke patients admitted to a stroke unit was 
used. Demographic data and information regarding time of stroke onset was recorded. Stroke 
etiologic classification was done using TOAST. To look for new atrial fibrillation an ECG was 
done at time of admission and a 24-holter was done at the first 72 hours and first month after 
stroke onset. Heart rate variability was registered as a measure of sympathetic activity. Echo-
cardiograms were done to evaluate left atria enlargement. For comparison between groups, the 
chisquare test, Fisher’s exact test, Mann–Whitney test or t-test were used as appropriate. 
Results: 
264 patients were included, with a median age of 66 years-old, interquartile range of 17. For-
ty-four (17%) patients had a wake-up stroke. In 42 patients (18%) new atrial fibrillation was 
detected. Within this group in 27 (64.3%) patients new AF was detected at the admission ECG. 
No significant association was found between newly diagnosed atrial fibrillation and wake up 
stroke (p=0.064). In 104 patients left atrial enlargement was detected. No association was found 
between left atrial enlargement or heart rate variability and wake up stroke (p=0.65, p=0.76). 
Wake-up stroke was found to be significantly associated to a noncardioembolic etiology.  
Conclusion:  
Wake up stroke was not significantly associated to newly diagnosed atrial fibrillation 
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VENOUS SINUS THROMBOSIS: STUDY OF THIRTY TWO CASES AND LITTERA-
TURE REVIEW 
S BENABADJI1, K TAOULI-ALLAL2, D BOUCHENAK KHELLADI3 
 
Neurology departement of Tlemcen hospital, Tlemcen, ALGERIA1,hematology laboratory 
of  hospital, Tlemcen, ALGERIA2, Neurology departement of hospital, Tlemcen, ALGERIA3 

Introduction: Cerebral venous thrombosis (CVT) is a rare manifestation of venous thrombo-
embolism (VTE), and stroke. In the last decade there has been increasing evidence that early 
diagnosis and anticoagulant treatment reduce morbidity of CVST and improve survival.Ob-
jective:To analyze a series of 32 patients with cerebral venous thrombosis (CVT) and analyze 
the results  were compared with data in literature.Methods. In a retrospective, cross-sectional 
and descriptive study, clinical pictures, risk factors and prognosis were assessed in 32 patients 
with CVT admitted in the Neurology division of Tlemcen hospital during the period of 2010 
to December 2013.consecutive patients with CVT were investigated for the common thrombo-
philia markers. Results: Thirthy women and two men,median age was 32 years consecutive pa-
tients with CVT.Diagnoses were reached through magnetic resonance imaging of the brain and 
through an angiography.The veins more affected were the longitudinal superior sinus  (44%) 
followed by the lateral sinus 22% ,extensive (>5 cm) venous infarction occurred in 22% of 
patients.Associated clinical pathologies were  sepsis, puerperium, cancer, meadows syndrom. 
Thrombophilia was found in 3 patients (11%); but in 22% of patients, there was no obvious 
cause.All the patients were managed with heparin followed by warfarin during the  succeed-
ing 6 months.Conclusions:The main risk factors identified were the use of oral contraceptive 
(33%), Puerperium (38%),  and a previous or familial history of deep venous thrombosis, neo-
plastic and infectious origin was significantly associated with mortality and disability.CVT, due 
to the broad spectrum of clinical presentation, might be confused with other pathologies and, 
so, frequently neglected. In this series of 32 cases, the clinical picture varied from a headache 
refractory to severe forms as intracranial hypertension syndrome,focal deficits and coma.Treat-
ment with heparin in the acute phase followed by oral anticoagulant has shown to be safe and 
effective in the prevention of disease progression, its relapse and rapid recuperation of neuro-
logical picture in the big majority of patients. 
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Is it possible for an ischemic stroke to be the initial manifestation of a systemic cancer ? 
P.G. ILIOPOULOS1, G.S. LIMPITAKI2, A.K. PASIOTI3,  G.M STIGAS4, C. I. ARGYRO-
POULOU5,  E.P KEREZOUDI6

 
GENERAL HOSPITAL PAMMAKARISTOS, ATHENS, GREECE1,GENERAL HOS-
PITAL PAMMAKARISTOS, ATHENS, GREECE2, GENERAL HOSPITAL PAMMA-
KARISTOS, ATHENS, GREECE3, GENERAL HOSPITAL PAMMAKARISTOS, ATHENS, 
GREECE4, GENERAL HOSPITAL PAMMAKARISTOS, ATHENS, GREECE5, GENERAL 
HOSPITAL PAMMAKARISTOS, ATHENS, GREECE6 

Background 
The coexistence of cancer and cerebral ischemia in patients with a known history of malignan-
cy is, relatively, common. However, ischemic stroke as the first manifestation of a localized, 
systemic tumor is rarely been described in the literature. 
Methods 
We report the case of a 64-year-old Caucasian woman with no significant medical history who 
was admitted to our neurological department with sudden limb weakness. Neurological exam-
ination revealed gait instability, bilateral Migazzini and Babinski signs. MRI scan showed  an 
acute ischemic infarction in the pons. While she was hospitalised, she started complaining of 
acute burning pain, numbness and having  ‘pins and needles’ in her lower extremities. 
Results 
Detailed cardiological and laboratory investigations, including systematic autoimmune diseases 
and thrombophilia were all negative with the exception of persistent low serum sodium. CSF 
was acellular  with elevated protein level  and negative oligoclonal bands. Electromyography 
recorded peripheral motor sensory neuropathy. Due to strong indication for the existence of 
paraneoplastic syndrome, we performed a series of  examinations to reveal the primary lesion 
(thoracic CT, abdominal and pelvic CT, gastroscopy, colonoscopy) without any positive results. 
More specific investigations for paraneoplastic antibodies showed positive anti–Hu antibodies 
and the consequent bronchoscopy and biopsy detected small cell lung cancer. 
Conclusion  
Systemic cancer should be considered in the differential diagnosis of the cause of a cerebral 
infarct, especially in patients who do not have any profound risk factor for a stroke as well as 
when they develop additional collateral symptoms, because it can be the first sign of a possibly, 
treatable form of malignancy.

B2476 Etiology of stroke and risk factors  

Diffuse large B-cell lymphoma and multifocal ischemic stroke 
B. Ince1, E. Eskazan2, O. Hurdogan3, L. Koseoglu4, B. Ferhanoglu5

 
Department of Neurology, Cerrahpasa Medical Faculty, Istanbul University, Istanbul, 
Turkey, Istanbul, TURKEY1,Department of Hematology, Cerrahpasa Medical Faculty, Istan-
bul University, Istanbul, Turkey, , 2, Department of Neurology, Cerrahpasa Medical Faculty, Is-
tanbul University, Istanbul, Turkey, , 3, Department of Neurology, Cerrahpasa Medical Faculty, 
Istanbul University, Istanbul, Turkey, , 4, Department of Hematology, Cerrahpasa Medical Fac-
ulty, Istanbul University, Istanbul, Turkey

Background: Patients suffering from malignities may come with CNS involvement and stroke. 
Multifocal ischemic stroke is usually caused by cardio-embolic disease, cerebral vasculitis and 
clotting disorder in patients with neoplastic diseases. Here we present a patient with diffuse 
large B-cell lymphoma (DLBCL) and multifocal stroke probably due to a different mechanism.  
Case report: A 76-year-old man with leg type DLBCL, who was  diagnosed in 1998, had com-
plete remission after local resection of the lesion located his right arm and chemotherapy. He 
recurred 3 months ago and developed an acute onset right hemiplegia and aphasia after five 
days from his second chemotherapy. Diffusion MRI demonstrated numerous ischemic infarcts 
in middle cerebral arterial territory in the left hemisphere. NIHSS was 14. White and red cell 
counts and platelets were normal. Intravenous thrombolysis with rtPA (0.9 mg/kg) was admin-
istered in three hours. After 24 hours, CT scan showed no intracranial hemorrhage. Further 
laboratory workup for clotting, ECG and echocardiography were unremarkable. Cranial and 
cervical MR angiographies were not suggestive of vasculitis. Absence of usual etiologies led 
us consider intravascular growth of large B-cells which could cause to disseminated ischemic 
lesions, although we did not demonstrate this involvement histopathologically. Intravascular 
diffuse large B-cell lymphoma (IVDLBCL) has been recognised as an entity in the WHO clas-
sification since 2001, however, the best treatment for stroke due to IVDLBCL is unknown. In 
our patient, standard chemoimmunotherapy combined with antiplatelet drug after thrombolysis 
led to significant improvement (NIHSS: 4) after 2 weeks. 
Discussion: Although intravascular spread of lymphoma to CNS  is very rare, vascular neurol-
ogists should be aware of this entity and share experiences about the mechanism and treatment 
of lymphoma related stroke. 
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Age, Sex and Stroke Type Differences in Stroke Patients in relation to Risk factors and 
Clinical Presentation at Mukalla, Hadhramout: analysis of 1072 cases 
R.M. Bamekhlah1, N.S. Musiaan2, H.S. Al-Ghazali3

 
College of Medicine, Hadhramout University, Mukalla, YEMEN1,College Of Medicine, 
Hadhramout University, Mukalla, YEMEN2, College Of Medicine, Hadhramout University, 
Mukalla, YEMEN3 

Background: Stroke is the third leading cause of death, and a cause of long-term disability 
among survivors. Our region is lacking studies about stroke. Our aim was to identify age, sex 
and stroke type differences in stroke patients. Patients & Methods: a cross-sectional study of 
stroke patients admitted at Ibnseena Hospital, Hadhramout, Yemen in (2009- 2011). Results: 
stroke cases were 1072, ischemic 78.5% and hemorrhagic 21.5%. Males 56.5% and females 
43.5%. Patients ˃60 years 72%, in middle-aged (40-60 yrs) 25.5%, while young ˂40 years 
2.5%. Hypertension in 63.7% and 53.2% of middle-aged & elderly, and in 29.6% of young 
ones. Diabetes in 36.3% and 39.5% of middle-aged and old, but only in 7.4% of young ones. 
Elderly had ≥2 risk factors (89.9%), 68.9% of middle-aged and 55.6% of young. Ischemic type 
increased with age, while hemorrhagic was more in young. Coma was more in the young, than 
in middle-aged and old . Hypertension between males & females (54.6%, 56.2%), diabetes 
(39.3%, 36.3%), previous attack (8.7%, 8.2%) in family history (13.9%, 9.7%). Smoking had 
significant difference between males & females (29.2%, 3.9%), 94.2% of males had ≥2 risk fac-
tors and females (70%). Ischemic type in 76.2% of males and 81.3% of females while the hem-
orrhagic in 32.8% and 18.7%. Hypertension in hemorrhagic was significantly higher (81.4%) 
than in ischemic (48.2%), Nonsignificant difference between diabetes in ischemic (39.5%) and 
hemorrhagic (32.5%). Previous attack was significantly higher in hemorrhagic (13.9%) than 
ischemic (7%). Sudden onset was significantly higher in hemorrhagic (98.7%) than ischemic 
(83.2%), coma was higher in hemorrhagic (38.1%) than in ischemic stroke (14.4). Conclusion: 
stroke increased with age. Males were more affected. Ischemic was more in old and hemor-
rhagic type in the young. No sex differences with risk factors rather than smoking was more in 
males. Hemorrhagic type was more related to hypertension, previous attack, sudden onset and 
coma. 
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A single-centre retrospective analysis: Do large patent foramen ovales have an association 
with right sided anterior circulation strokes? 
R. B. A. Pocock1, T. Irani2, D. Lythall3

 
University Hospital Lewisham, London, UNITED KINGDOM1,Kings College Hospital 
London, London, UNITED KINGDOM2, Kent and Canterbury Hospital, Canterbury, UNITED 
KINGDOM3 

This retrospective study of contrast echocardiogram in patients with cryptogenic stroke demon-
strates more right than left sided cerebral circulation strokes with large PFOs. 
Method: 
A single-centre study of 97 patients. Large PFOs classified as greater than 20 bubbles appear-
ing in the left heart within two cardiac cycles during contrast echocardiogram.  Symptoms were 
correlated with MRI brain imaging. 
Results: 
28 large PFOs were included. 4 cases had  symptoms and signs consistent with a right anterior 
circulation stroke (ACS) and corresponding MRI changes. None of the 3 patients with symp-
toms and signs of a left ACS had a positive MRI report. 7 cases had symptoms and signs con-
sistent with posterior circulation stroke (4 right posterior cerebral artery and 3 left sided), con-
firmed on MRI. The data was compared using the chi squared test and gave a chi value of 3.84, 
giving p=0.05 with 1 degree of freedom. 
Discussion: 
The above data suggests that there may be an association between large PFOs and right sided 
anterior circulation strokes. 
 
 



602

23. European Stroke Conference

E-Poster Session Blue

B2479 Etiology of stroke and risk factors  

Cerebral vasculitis picture revealing intravascular lymphoma 
N. DEFOOR1, G. FARGEOT2, S. STEFANIZZI3,  W. BOISSEAU4, P. REINER5,  A. AMERI6 
 
Service de Neurologie, Centre Hospitalier de Meaux, Meaux, FRANCE1,Service de Neu-
rologie, Centre Hospitalier de Meaux, Meaux, FRANCE2, Service de Neurologie, Centre Hos-
pitalier de Meaux, Meaux, FRANCE3, Service de Neurologie, Centre Hospitalier de Meaux, 
Meaux, FRANCE4, Service de Neurologie, Hopital Lariboisière, Paris, FRANCE5, Service de 
Neurologie, Centre Hospitalier de Meaux, Meaux, FRANCE6

Background 
Intravascular lymphoma is a rare cause of stroke, but its often fatal prognosis requires a quick 
diagnosis. We present an antemortem case of a patient with a favorable prognosis 8 months af-
ter diagnosis. 
Methods 
A 59-years old man with hypertension and dyslipidemia presented several neurological symp-
toms from February 2012 to May 2013. He showed successively two episodes of transitory bru-
tal left hemiparesis, a sudden temporary deafness, then a new episode of left hemiparesis with 
balance disorder, followed by a quickly progressive cognitive impairment. There was no deteri-
oration of the general state. MRI showed multiple small cerebral infarctions in the splenium of 
the corpus callosum, occipital, temporal, and internal capsule. Cardio-vascular and infectious 
tests were normal. Immunological assessment found inflammatory syndrome and an immuno-
globulin M kappa at 0,92 g/L. Cerebro-spinal fluid contained 13 white blood cells/mm3 with 
protein level at 1,01 g/L, without any abnormal cells nor germs. Cerebral arteriography shown 
irregular aspect of distal arteries. Brain biopsy revealed an intravascular large B-cell lympho-
ma. 
Results 
Intravascular lymphoma may sometimes be like a vasculitis even without general state deg-
radation. Most frequent presentations are recurring multiple cerebral infarction and sub-acute 
encephalopathy. Non neurological signs particularly cutaneous and general assist the diagnosis 
but they are not always there. Histological analysis is needed for diagnosis, and for exclusive 
neurological picture, cerebromeningeal biopsy remains essential. 
Conclusion 
The absence of general signs can’t put aside intravascular lymphoma diagnosis. An early appro-
priate treatment is the only way to improve the prognosis which remains often fatal. 
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Cerbral toxocariasis and rhinocerebral mucormycosis as exceptional etiologies of isch-
emic strokes, two case report 
A. Riahi1, M. Messelmani2, I. Bedoui3,  H. Derbali4, M. Mansour5,  J. Zaouali6, R. Mrissa7 
 
Department of Neurology, Military hospital of Tunis,, Tunis, TUNISIA1,Department of 
Neurology, Military hospital of Tunis,, Tunis, TUNISIA2, Department of Neurology, Military 
hospital of Tunis,, Tunis, TUNISIA3, Department of Neurology, Military hospital of Tunis,, 
Tunis, TUNISIA4, Department of Neurology, Military hospital of Tunis,, Tunis, TUNISIA5, De-
partment of Neurology, Military hospital of Tunis,, Tunis, TUNISIA6, Department of Neurolo-
gy, Military hospital of Tunis,, Tunis, TUNISIA7

Background: Several infectious diseases can directly lead to stroke during their course. Howev-
er, mucosic infections and parasitosis are exceptionally causing neurologic complications, nota-
bly in immunocompetent patients. 
Objective: We report two cases of strokes caused respectively by a rhinocerebral mucormycosis 
and a cerebral toxocariasis infections, and we discuss its clinical features and prognosis. 
Case reports: Patient A, 60 years old diabetic woman presented with fever and acute multiple 
right cranial nerve palsy (Garsin’s syndrome). Few days later, a stroke with left side paralysis 
occured. Cerebral-MRI showed right middle cerebral artery stroke with occlusion of the right 
carotid and a thickening of cavum mucosa. CSF analysis showed lymphocyte-type meningitis. 
Viral, bacterial and fungal serologies and cultures were negative. Cavum biopsy confirmed the 
diagnosis of mucormycosis. Outcome was fatal despite intensive antifungal treatment. 
Patient B, 62 years old woman with history of Hereditary multiple exostoses, has presented a 
sudden onset left side hemiplegia with mild fever.  On examination, she had also a left trigemi-
nal nerve impairment and left peripheral facial palsy. Cerebral-MRI showed an acute pontic in-
fraction. Blood count revealed hypereosinophilia with no other inflammation marker. CSF anal-
ysis showed normal cellularity and protein level. Toxocariasis serology was positive in plasma 
an in CSF. Albendazole associated with corticoids was started with clinical improvement. 
Discussion: Common viral and bacterial infections can increase the susceptibility to stroke by 
promoting atherosclerosis, inflammation, and local thrombosis. In the other hand, mycotic in-
fections and parasitosis tend to directly infiltrate blood vessels causing usualy more dramatic 
strokes, or induce small vessel vasculitis. Early diagnosis and treatment is imperative to im-
prove the prognosis. Nevertheless, the outlook is usually bleak. 
Conclusion: Cerebral Toxocariasis and mucormycosis are exceptional in immunocompetent 
patients. However, serious neurologic complication such as strokes may happen and can be 
life-threatening unless they are correctly treated. 
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CORRELATION OF ARTERIAL STIFFNESS AS A RISK FACTOR WITH OTHER 
RISK FACTORS IN PATIENTS IN GROUP OF 137 PATIENTS AFTER ISCHEMIC 
STROKE 
S. Madarász1, J. Rohaľová, D. Danihel3,  S. Dobias4, P. Koleda5

 
Neurology Department, Teaching Hospital ÚVN SNP FN Ružomberok., Ružomber-
ok, SLOVAKIA1,Neurology Department, Teaching Hospital ÚVN SNP FN Ružomber-
ok, Ružomberok, SLOVAKIA2, Radiology Department, Teaching Hospital ÚVN SNP FN 
Ružomberok, Ružomberok, 3, Neurology Department, Teaching Hospital ÚVN SNP FN 
Ružomberok, Ružomberok, SLOVAKIA4, Neurology Department, Teaching Hospital ÚVN 
SNP FN Ružomberok, Ružomberok, SLOVAKIA5

Background: 
The most common causes of cerebrovascular diseases include atherosclerosis. Its presence 
in patients in the early stages may prove existing risk factors, such as increased arterial stiff-
ness (IAS) (Guidelines for Management of Arterial Hypertension, 2007). They expected that 
increased IAS values are correlated with the presence of other risk factors in patients such as 
pathological intima-media thickness (IMT), age, high blood pressure, obesity, increased choles-
terol, smoking, diabetes. 
Methods: We examined using a device Arteriograph TensioMed Kft. Budapest in 137 patients, 
79(57.7%) males and 58(42.3%) women with a mean age of 71.5 years in group, for men 73.7 
years and women 68.5 years. IMT was measured by MyLAb60 to 12 MHz. The probe accord-
ing to the criteria Mannheim Intima-Media Consensus 2004 (MIMC), with automatic radiofre-
quency method, were evaluated according to MIMC. Blood pressure was measured with a pres-
sure gauge Tensioval duo control Hartman. We evaluated the obesity according to BMI, and 
biochemical parameters according to the normative values of the laboratory of the University 
Hospital UVN SNP FN Ruzomberok. Statistical evaluation was performed using the program 
MS Office Excel 2007. After creating a correlation matrix, relationship between UNIT-existing 
risk factors and IAS was evaluated. Findings were then compared to the occurrence of other 
risk factors.  
RESULTS: The highest correlation in 137 patients after ischemic stroke was shown between 
age, pathological values of  IMT, augmentation index and Aortic Pulse Wave Velocity (PWV).  
It has been demonstrated that in patients with  IAS in most cases we have found the risk factors 
of atherosclerosis. 
CONCLUSION: The presence of increased IAS, respectively increase in PWV  leads necessar-
ily to hunt for the occurrence of other risk factors in the patient, which can be timely and appro-
priate treatment and so reduce the risk of stroke and other circulatory diseases. 
 
Work was supported by the EU project ITMS 26220220099 
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Association of -2578C>A,-1154G>A, and +936C>T polymorphisms of VEGF gene in Ko-
rean patients with the stroke, large and small artery disease determined by qualitative re-
al-time PCR with melting curve analyses 
B.K. Yadav1, B.S. Shin2 
 
Research Institute of Clinical Medicine of Chonbuk National University-Biomedical Re-
search Institute of Chonbuk National University Hospital, Jeonju, SOUTH KOREA1,De-
partment of Neurology, Chonbuk National University Medical School, Jeonju, SOUTH KO-
REA2 

Vascular endothelial growth factor (VEGF) is an important regulator of vasculogenesis and 
plays a critical role in development of cerevrovascular and cardiovascular disease like stroke, 
large artery disease (LAD) and small artery disease (SAD).VEGF single nucleotide polymor-
phisms (SNPs) -2578C>A,-1154G>A, and +936C>T have been associated with VEGF ex-
pression anditd ptotrin production, however their effects on the development with the stroke, 
LAD and SAD have not been studied well separately. Real-time PCR combined with melting 
curve analysis in LightCyler was used for the amplification and genotyping of VEGF SNPs.
Significant differences in the allele and genotype frequency of VEGF -2578C>A and +936C>T 
(p=0.04 and 0.043, respectively) between the control and cases were observed. Interestingly, it 
was observed that +936 CT+TT genotype may confer synergistic effect in odd ratio (OR) val-
ues when combined with -2758 CA+AA genotypes (OR=1.24→1.68).All these three SNPs of 
VEGF were significantly different between controls and cases with HDL-cholesterol and plas-
ma glucose. Quantitative real –time PCR with melting curve analysis is a fast and reliable tech-
nique for the VEGF SNPs study. The VEGF-2758C>A and +936C>T genetic polymorphisms 
have an increased risk for the stroke, LAD and SAD development. 
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Orthodeoxia-platypnea syndrome and stroke: overlapping pathophysiology 
C. Machado1, J. Rocha2, R. Pereira3,  F. Sousa4, J. Amorim5,  J. Pinho6, C. Galvão7,  C. Ferrei-
ra8 
 
Hospital de Braga, Braga, PORTUGAL1,Hospital de Braga, Braga, PORTUGAL2, Hospital 
de Braga, Braga, PORTUGAL3, Hospital de Braga, Braga, PORTUGAL4, Hospital de Bra-
ga, Braga, PORTUGAL5, Hospital de Braga, Braga, PORTUGAL6, Hospital de Braga, Braga, 
PORTUGAL7, Hospital de Braga, Braga, PORTUGAL8 

BACKGROUND: Patent foramen ovale (PFO) is highly prevalent and has been associated to 
stroke and orthodeoxia-platypnea syndrome (OPS). The authors present a case of a patient ad-
mitted for ischemic stroke who developed OPS. CASE REPORT: A 78 year-old female present-
ed with a sudden onset right hemiparesis and dysphasia, and CT scan revealed chronic bilat-
eral striatocapsular and cerebellar infarctions. She was treated with intravenous thrombolysis, 
without clinical improvement. Brain MRI (day 5) revealed multiple bilateral recent infarcts in 
anterior and posterior circulation territories. Antiplatelet therapy was changed to anticoagula-
tion. Etiologic study: bilateral carotid stenosis >70%; transcranial doppler with bubble test re-
vealed a microbubble shower 8 seconds after injection; transesophageal echocardiogram with 
PFO. Confusional state, worsening of motor deficits and peripheral oxygen desaturation started 
to occur with orthostatism. Thoracic CT angiography excluded thromboembolism and arterio-
venous fistula. Ventilation-perfusion scintigraphy was strongly suggestive of a right-left shunt, 
which further supported diagnosis of OPS secondary to a right-left cardiac shunt. Additional 
investigation included abdominal CT which revealed peritoneal carcinomatosis secondary to 
renal cell carcinoma with liver metastases. DISCUSSION: Presence of simultaneous infarcts in 
different arterial territories suggested a proximal embolic mechanism, despite evidence of bilat-
eral carotid stenosis. Since OPS indicated the presence of a clinically relevant right-left shunt, 
percutaneous PFO closure for simultaneous treatment of orthostatic hypoxemia and prevention 
of recurrent paradoxical embolism was judged as the best therapeutic option. PFO closure was 
cancelled after finding a malignant tumor with dismal prognosis, which could have been a ma-
jor etiology factor for ischemic strokes in this patient, either as a prothrombotic condition or 
through embolism from the intra-abdominal veins. 
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The impact of hematocrit levels in stroke 
J. Xhaxho1, S. Xhaxho2, J. Kruja3

 
Department of Neurology and Neurosurgery, CUH “Mother Teresa”, Tirana, ALBA-
NIA1,Department of Neurology and Neurosurgery, CUH “Mother Teresa”, Tirana, ALBANIA2, 
Department of Neurology and Neurosurgery, CUH “Mother Teresa”, Tirana, ALBANIA3

Introduction: The hematocrit is the proportion, by volume, of the blood that consists of red 
blood cells. The hematocrit (hct) is expressed as a percentage.  It is considered an integral part 
of a person’s complete blood count results, along with hemoglobin concentration, White blood 
cell count, and platelet count.  
Aim: To investigate if patients having high or low hematocrit levels present a higher risk of 
having ischemic or hemorrhagic stroke. 
Methods: We incuded in this study 660 patients that were hospitalised in the clinic of neurolo-
gy, in CUH « Mother Teresa »,Tirana. 330 of them had an ischemic stroke and 330 were hospi-
talised with a different neurological diagnoses (Hemorrhagic stroke, epilepsy, or other diagno-
ses). For every patient we took the hematocrit levels and we compared those levels for patients 
presenting ischemic stroke, hemorrhagic stroke, epilepsy or other neurological diagnoses. 
Results: The average of hematocrit levels was 39.93% for patients having ischemic stroke and 
38,89% for patients having a different neurological diagnoses, with a difference of 1.04% be-
tween them. 
The average of hematocrit levels was 38.32% for patients having hemorrhagic stroke with a 
difference of 1.61% with ischemic stroke and 0.37 with patients having a different neurological 
diagnoses. 
The average of hematocrit levels was 37.7% for patients having epilepsy with a difference of 
1.19% with patients presenting a different neurological diagnoses. 
All those levels were stastically not significant. 
Conclusions: Hematocrit levels have no impact on stroke or other neurological diseases.
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Seasonal Differences and Circadian Variation In Stroke Occurrence And Stroke Subtypes 
R. Bhatia1, R. Kishan2, P. Kameshwar3,  M.V. Padma4, V. Sreenivas5,  M.B. Singh6 
 
Department of Neurology India Institute of Medical Sciences, New Delhi, INDIA1,Depart-
ment of Neurology India Institute of Medical Sciences, New Delhi, INDIA2, Department of 
Neurology India Institute of Medical Sciences, New Delhi, INDIA3, Department of Neurology 
India Institute of Medical Sciences, New Delhi, INDIA4, Department of  Biostatistics India In-
stitute of Medical Sciences, New Delhi, INDIA5, Department of Neurology India Institute of 
Medical Sciences, New Delhi, INDIA6

Background: India is a subtropical country with clear seasonal variations in weather conditions. 
Seasonal and circadian variation in occurrence of subtypes of  cerebrovascular disease has been 
of  interest in several studies from different countries and climate zones, but discrepant results 
have made the conclusions unclear 
Aims: The aim of the present study was to observe the seasonal and circadian variation in the 
occurrence of stroke and its subtypes among our population.  
Methods: This was a mixed prospective and retrospective observational study conducted be-
tween January 2011 to December 2012 at our institute. The date and time of onset of the stroke 
was recorded. The   categorisation of months into season was in accordance with the Indian 
Meteorological Department guidelines. The time of onset was distributed into six hourly inter-
vals. Statistical calculations were performed using STATA software and SPSS version 20. 
Results: 583 patients were included for the study. The rate of occurrence of stroke was highest 
in the late morning 0600–1159 hours (P-value <0.001) compared with other times of the day, 
regardless of gender or age for both ischemic and haemorrhagic strokes. It was lowest in late 
evening (1800-2359hrs) quadrant as compared to other quadrants. Though there was no signif-
icant difference found by dichotomising the groups into two six month periods, but there was 
an increasing trend in number of patients with stroke from the month of November to February. 
There was no difference between the occurrence of ischemic or hemorrhagic stroke subtype 
with seasonal change.  
Conclusion: There is a significant increase in occurrence of strokes between 0600 and 1159 
hours and lowest between 1800-2359 hrs. No significant variation in stroke occurrence or sub-
type for any of the seasons was observed. 
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Increasing gradient of ischemic stroke incidence across the urban-rural spectrum. An 
analysis of the Pays de Brest Stroke Registry for the period 2008-2010 
O. Grimaud1, P. Cogranne2, E. Nowak3,  M. Bertin4, F. Gao5,  S. Timsit6

 
EHESP &  ERES, UMRS 1136, Brest, FRANCE1,EHESP, Rennes, FRANCE2, Hôpital de la 
Cavale Blanche, Brest, FRANCE3, Inserm 1085/ IRSET& EHESP, Rennes, FRANCE4, EHESP, 
Rennes, FRANCE5, Hôpital de la Cavale Blanche, Service de Neurologie et Unité Neuro-Vas-
culaire. Inserm U-613, Brest, FRANCE6

Background 
Because most stroke registries are based in urban settings, few studies have been able to ex-
plore variations of stroke incidence across the urban-rural spectrum. Established in 2008 the 
Pays de Brest Stroke Registry covers a population of above 360 000 persons, encompassing the 
city of Brest, an urban area of 140 000, and other areas ranging from moderately to fairly re-
mote. 
Methods 
The study population includes all incident ischemic stroke cases occuring among adult resi-
dents between 2008 and 2010. The degree of urbanization of the place of residence was classi-
fied in three classes -urban, peri-urban or rural areas -following the French national statistical 
office classification (ZAU). This is based on the number of jobs available in each municipality, 
and on the amount of commuting for work out of the area. The crude  age-specific and age-stan-
dardised incidence rates were estimated using population figures from the 2009 French census.
We tested for linear trend using Poisson regression. 
Results 
A total of 2 175 incident ischemic stroke case were recorded during the 3 year period, which 
corresponds to a crude annual rate of 2.44 per 1000 (95%CI: 2.26 – 2.62). More than half 
(56%) of the population lived in urban areas, compared to 36% and 9% respectively in peri-ur-
ban and rural settings. Crude rate was lowest in urban areas, higher in peri-urban and highest in 
rural areas. The pattern of increasing rates from urban to rural settings was observed in all age 
groups. Although adjustment for age diminished the contrast, significant differences remained 
: standardised rates (/1000) linearly increased from 2.27 (95%CI: 2.14-2.40) in urban, to 2.54 
(2.37-2.71) in peri-urban and 2.98 (2.63-3.33) in rural areas (p for trend <10-3). 
Conclusion 
Incidence of ischemic stroke increased gradually from urban to rural setting. This finding may 
reflect variations in prevalence of cardiovascular risk factors, but also varying capacity of pri-
mary care teams to manage them. 
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Quality-Adjusted Life-Year Gains Associated with the Administration of Tissue-type Plas-
minogen Activator for Treatment of Acute Ischemic Stroke: 1998-2011 
D.P. Lubeck1, M. Danese2, J. Duryea3,  M. Halperin4, D. Tayama5,   6, E. Yu7,  D. Lalla8, J. 
Grotta9 
 
Outcomes Insights, Inc., Westlake Village, USA1,Outcomes Insights, Inc., Westlake Village, 
USA2, Outcomes Insights, Westlake Village, USA3, Outcomes Insights, Inc., Westlake Village, 
USA4, Genentech, South San Francisco, USA5, , , 6, Genentech, South San Francisco, USA7, 
Genentech, South San Francisco, USA8, University of Texas Health Science Center, Dallas, 
USA9

Background: Intravenous recombinant  tissue-type plasminogen activator (r-tPA) is an ap-
proved treatment for select patients in the US with acute ischemic stroke (AIS). Data indicate 
r-tPA improves functional outcome 3 months after AIS compared with placebo. This study 
models the increase in quality-adjusted life-years (QALYs) associated with r-tPA since FDA ap-
proval compared with the same patients not treated with r-tPA 
Methods: Hospital discharge data for AIS and r-tPA were obtained from the Nationwide Inpa-
tient Sample (NIS) from 1998-2011. Discharge status (home, rehabilitation, long-term care, 
death) was mapped to modified Rankin Scale (mRS) scores based on the NINDS Part 1 and 2 
clinical studies. mRS scores were mapped to both relative risk of death and utility values from 
the literature. The model estimates expected survival at time of discharge by age, gender, and 
mRS. QALYs for patients receiving r-tPA are based on calculations from 1998-2011 for adults 
in 5-year age groups. QALYs for patients not receiving r-tPA were estimated for the same num-
ber of patients based on differences in discharge status and mRS from the NINDS. 
Results: Discharges for AIS declined from over 635,000 in 1998 to over 593,000 in 2011, with 
202,812 patients in the NIS receiving r-tPA. Utilization of r-tPA increased from 1% in 1998 to 
over 4% in 2011. Compared with projections for QALYs without r-tPA the QALY gained from 
the use of tPA was over 250,000. Assuming r-tPA discharges in 2012-2013 are similar to 2011, 
the gain was 353,416 QALYs.   
Conclusions: Treatment with r-tPA for acute ischemic stroke has resulted in substantial reduc-
tion in disability and improvement in functioning measured as 250,000 QALYS in the NIS 
from 1998-2011. 
 

QALY Gained: r-tPA vs no r-tPA by mRS

mRS r-tPA 
QALY

no r-tPA 
QALY

Differen-
ce

0 414,686 241,810 172,876
1 512,597 359,196 153,401
2 92,093 136,306 -44,213
3 110,938 112,125 -1,187
4 88,863 119,645 -30,782
5 -2,019 -2,015 -4
6 0 0 o

Total 1,217,159 967,067 250,091
Std  Dev 38,236 39,045 16,487
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Separate prediction of 10-year risk of intracerebral hemorrhage and ischemic stroke. 
M.A. Ikram1, B.S. Ferket2, B.J.H. van Kempen3,  M.G.M. Hunink4, E.W. Steyerberg5,  P.J. 
Koudstaal6, R.G. Wieberdink7,  E. Shahar8, R.F. Gottesman9, W. Rosamond10, J.R. Kizer11, R.A. 
Kronmal12, B.M. Psaty13, W.T. Longstreth Jr14, A.R. Folsom15 
 
Erasmus MC, Rotterdam, THE NETHERLANDS1,Erasmus MC, Rotterdam, THE NETH-
ERLANDS2, Erasmus MC, Rotterdam, THE NETHERLANDS3, Erasmus MC, Rotterdam, 
THE NETHERLANDS4, Erasmus MC, Rotterdam, THE NETHERLANDS5, Erasmus MC, 
Rotterdam, THE NETHERLANDS6, Erasmus MC, Rotterdam, THE NETHERLANDS7, Uni-
versity of Arizona, Tucson, USA8, Johns Hopkins University School of Medicine, Baltimore, 
USA9,University of North Carolina, Chapel Hill, USA10, Albert Einstein College of Medicine, 
Bronx, USA11, University of Washington, Seattle, USA12, University of Washington, Seat-
tle, USA13, University of Washington, Seattle, USA14, University of Minnesota, Minneapolis, 
USA15 

Objectives: 
Many studies have developed and validated prediction models for stroke, but no model sep-
arately predicts risk of intracerebral hemorrhage (ICH) versus ischemic stroke (IS). This dis-
tinction is important, since clinical work-up of high-risk persons for ICH might be different 
from IS. Also, no study incorporated competing risk by death. We developed 10-year prediction 
models of ICH and IS.  
Methods: 
We used data on 27,493 participants from three population-based cohort studies: Atheroscle-
rosis Risk in Communities (ARIC) Study, Rotterdam Study and Cardiovascular Health Study 
(CHS). A total of 325 ICH, 2,559 IS, and 9,909 non-stroke deaths occurred. We developed 10-
year cumulative incidence models for ICH and IS using Cox regression and competing risks 
analysis. Basic models included age, sex, ethnicity, smoking, systolic bp, antihypertensive med-
ication, diabetes mellitus, coronary heart disease. These models were extended with diastolic 
bp, total cholesterol/HDL-ratio, BMI, WHR, and GFR. Cumulative incidence models were 
cross-validated by Harrell’s C-statistic and calibration plots. 
Results: 
Total cholesterol/HDL-ratio decreased ICH rates, but increased IS rates (p for difference across 
stroke types<0.001). C-statistics for ICH increased by model extension from 0.805 to 0.811 in 
ARIC, 0.625 to 0.626 in Rotterdam and 0.676 to 0.696 in CHS. For IS, corresponding num-
bers were 0.789 to 0.798 in ARIC, 0.696 to 0.697 in Rotterdam, and 0.658 to 0.663 in CHS. 
Improvements in C-statistics were reproduced by cross-validation. Net reclassification rates 
varied between 0.04 and 0.28 for ICH and 0.05 to 0.29 for IS. Also, we identified persons with 
increased risk of ICH, but low risk of IS, and vice versa (see Figure). Correlation between 10-
year ICH and IS risks was moderate (rho: 0.37-0.59). 
Conclusions: 
We developed and validated cumulative incidence models for separate prediction of 10-year 
ICH and IS risk.
Dr. Ikram is funded by Netherlands Heart Foundation (2012T008). 
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Trends in Incidence in Stroke in Akita, Japan, from 1985 to 2010 
K. Kikuchi1, K. Suzuki2, Y. Suda3,  T. Yasuda4, K. Iwaya5,  K. Kokubun6 
 
Yuri-Kumiai General Hospital, Yuri-Honjo, JAPAN1,Yuri-Kumiai General Hospital, Yu-
ri-Honjo, JAPAN2, Yuri-Kumiai General Hospital, Yuri-Honjo, JAPAN3, Yuri-Kumiai General 
Hospital, Yuri-Honjo, JAPAN4, Yuri-Kumiai General Hospital, Yuri-Honjo, JAPAN5, Yuri-Ku-
miai General Hospital, Yuri-Honjo, JAPAN6

Backgroud and Purpose : Akita has had the distinction of having one of the highest stroke mor-
tality among nationwide statistics in cause of death. Thirty years later, epidemiologic research 
was added to the stroke register which began in 1983. The characteristics and incidence of 
stroke from 1985 to 2010 in Akita, Japan are shown and discussed in this paper.  
Method : Among prefecture-wide stroke registries in Akita, 91,565 first stroke events since 
1985 were analyzed. Stroke and subtypes thereof were diagnosed according to WHOMONICA 
stroke criteria. In order to estimate an age-standardized incidence for comparison with Euro-
pean populations, census data from Akita Prefecture was partitioned in 5-year segments from 
1985 to 2010, and population data was separated by sex and age parameters that were defined 
by groups five years apart in age. 
Results : The number of registered stroke events from 1984 onward was shown to be increasing 
year by year, however the target population was decreasing as it became older. The proportion 
of the population that were 65 years old or over in 1985, 1990, 1995, 2000, 2005 and 2010 was 
13%, 16%, 20%, 24%, 27% and 30%, respectively. The crude incidence of stroke for those 
years was increasing in accordance with aging. By comparison, age-standardized incidence in 
European populations showed 133, 132, 141, 138, 140 and 132 per one hundred thousand in 
these observation periods and the subtypes by sex were shown to be stable in the last 30 years.  
Conclusion : A society composed largely of elderly people in Akita, Japan, showed an increas-
ing number of stroke events. The strongest risk factor for stroke is high blood pressure in this 
population. We confirmed that blood pressure in the target population during the periods ob-
served was stable in both sexes. We concluded that no change in blood pressure is the primary 
contributing factor for observing outcomes of no change in age-standardized stroke incidence. 
Strict control of blood pressure according to the guidelines of hypertension therapy in Japan 
(2009) may improve the stroke incidence.
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Accuracy of patient self-report of stroke 
R.M Woodfield1, C.L.M Sudlow2

 
Edinburgh University, Edinburgh, UNITED KINGDOM1,Edinburgh University, Edinburgh, 
UNITED KINGDOM2

Background: We performed a systematic review of the accuracy of patient self-report of stroke. 
This will inform our approach to the ascertainment and confirmation of stroke outcomes in UK 
Biobank, a very large prospective study of 503,000 people. Methods: We sought studies com-
paring patient self-report, by questionnaire or interview, against a reference standard for stroke. 
We extracted data on survey method(s), response rate, participant characteristics, the reference 
standard used, and the positive predictive value (PPV), sensitivity, and specificity of self-report. 
Where possible we also calculated stroke prevalence. Results: From >1500 identified articles, 
we included 15 studies. Most asked patients to report a lifetime history of stroke. Some includ-
ed questions for transient ischaemic attack (TIA), or stroke synonyms, and a few limited recall 
to ≤5 years. PPV of self-report ranged from 22-89% (15 studies), sensitivity from 36-98% (10 
studies), and specificity from 97-99% (10 studies). PPV increased with stroke prevalence. Sen-
sitivity fell with age. It was not possible to assess the influence on PPV or sensitivity of recall 
time or of the question(s) asked. Conclusions: Characteristics of the study population strongly 
influence self-report accuracy. Self-report is unreliable when stroke prevalence is low (≤ 2%). 
In population-based studies like UK Biobank, up to 60% of self-reported strokes could be 
false-positive. Self-report is therefore unlikely to be helpful for case confirmation, but may be 
useful for ascertainment in combination with other data sources. 
 

B2506 Epidemiology of stroke  

Stroke incidence in Russia: The Russian Stroke Registry 
O.A. Кlochihina1, L.V. Stachovskay2, M.D. Bogatyreva3

 
Russian National  Research Medical University by  N. I.  Pirogov, Moscow, RUSSIAN 
FEDERATION1,Russian National  Research Medical University by  N. I.  Pirogov, Moscow, 
RUSSIAN FEDERATION2, Russian National  Research Medical University by  N. I.  Pirogov, 
Moscow, RUSSIAN FEDERATION3

The incidence of stroke in Russia continues to be an urgent problem. 
Background and purpose: The aim of the work was to study the incidence rate of stroke in Rus-
sia by method of territorially populational register for 2009-2012 years. 
Methods: The research was executed with the Register method according to the uniform crite-
ria of Methodological Instruction  Russian National Association of  Fight against Stroke using 
ICD-10.  An object of the study was the personal case of stroke lasting 28 days. The 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 10373279 in different 
regions of Russia, 25877 case of stroke were analyzed, 12270; 13608 men and women, in ac-
cordance. 
Results: According to the European standard, standardized stroke incidents of all types was 
3.52 cases per 1000 population in 2009; 3,28 - in 2010; 3,46 in 2011; 3,15 – in 2012. Total 
change in the incidence rate of stroke (men and women) in 2009-2012, showed  variations in 
incidence during the 4 years of the study with the general trend on the decline. Incidents of 
stroke among men was 3,83; 3,28; 3,46; 3,15  per 1000 in 2009-2012 years, in accordance. It 
was higher, than incidents of stroke among women 3,29; 2,74; 3,04; 2,58 in 2009-2012 years, 
in accordance. Changing incidence of stroke does not allow to draw conclusions on reduc-
ing the incidence of stroke among men. There are some fluctuations in the incidence of stroke 
among women, however, registered overall downward trend in incidence  of stroke among 
women in 2009-2012. 
Conclusions: Epidemiological study of stroke in Russia demonstrates the high rate of incidence 
in 2010-2012. There are downward trend in the incidence rate of stroke among women. Chang-
ing incidence of stroke downward is not observed among men in 2010-2012. It is important to 
clarify the incidence of stroke in the country to continue to study taking into account the risk 
factors for stroke. 
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Impact of missing data on estimates of outcome after stroke: A simulation study. 
S.L. Crichton1, J Peacock2, 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

Background: Studies of poor outcome after stroke are important for estimating burden and 
planning service provision. Dropout is common and can cause bias. This study explored the 
impact of incomplete follow-up on prevalence estimates and compared methods for handling 
incomplete data.  
Methods: A simulation study was designed to reflect missing data in the South London Stroke 
Register, a population-based study following participants 3 months and annually after stroke. 
Exploratory analyses were used to define 4 scenarios. In 1, missing data were random, in 2, 
dependent on patient characteristics and in 3 and 4, those dying soonest and with most severe 
disability [Barthel Index] were most likely to be missing. Methods for missing data were ap-
plied and prevalence of disability, inactivity [Frenchay activities index], anxiety and depression 
[hospital anxiety and depression scale] estimated 1 and 5 years post stroke, and compared to the 
true prevalence to determine bias. Methods used were available case analysis, inverse probabil-
ity weighting, single (age-specific mean, median and mode, regression, hot-deck and last obser-
vation carried forward) and multiple imputation (MI). 
Results: At 1 year 25% of survivors were missing, rising to 40% at 5 years.  In available case 
analysis, bias was low in scenarios 1-3, with prevalence of disability and inactivity overestimat-
ed by less than 2% points, and depression and anxiety by less than 0.5% points. In scenario 4, 
outcomes were underestimated by less than 7% points. Available case analyses were only mar-
ginally worse than IPW and MI. Single imputation resulted in substantial biases with inactivity 
levels overestimated by 23% using mode imputation.  
Conclusion: In this unbiased population of stroke survivors, bias in prevalence rates of stroke 
outcomes are  low, even when available data only are analysed. While IPW and MI can reduce 
bias, single imputations increased bias highlighting need for caution when handling missing 
data.

B2508 Epidemiology of stroke  

The Pathway from Stroke to Disability and Depression: Understanding Possible Causal 
Relationships 5 Years after Stroke Using Structural Equation Models 
S. Ayis1, L. Ayerbe2, S. Crichton3, A. Rudd4, C. Wolfe5

 
King’s College London, London, UNITED KINGDOM1,Queen Mary University of Lon-
don, London, UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3, 
King’s College London, London, UNITED KINGDOM4, King’s College London, London, 
UNITED KINGDOM5

Background: Disability and depression are common conditions in stroke patients. The associ-
ation between these is established but the causal pathway is not understood. This study used 
structural equation modelling to investigate hypothetical relationships between the two condi-
tions. 
Methods: Data were obtained from the South London Stroke Register (1995-2013) on 4776 
patients, mean age 67.8 (SD=15). Depression symptoms were assessed by the hospital anxiety 
and depression (HAD) scale and disability by Barthel Index (BI), both were analysed as contin-
uous scores. A cross lagged panel model that describes the paths from one time point to another 
is considered superior to standard regression models and has been used. Our hypotheses was 
that disability at each time point predicts future disability and future depression, and similarly 
depression predicts future depression and disability.  
Results: It was found that depression predicts future depression and three months depression 
is a strong predictor of future depression; coefficient of association: 0.27 (95% CI; 0.17- 0.36) 
between 3 months and 5 years. While early disability (3 months) is associated with disability at 
3 years and after, the impact of recent years was much stronger. The coefficient of disability be-
tween 4 and 5 years was: 0.80 (95% CI; 0.73-0.87). The impact of disability on depression and 
vice versa observed, was not consistent. Adjustments for 3 months’ depression and disability 
may have reduced these associations but some associations remain. Disability at 3 months pre-
dicts depression at 3 years, and disability at 3 years predicts depression at 4 years after stroke. 
Similar associations between disability and preceding depression were observed. Details in Fig-
ure 1.  
Conclusion: The path of depression to future depression and of disability to future disability 
was more stable than that from one to another. The two conditions coexist and patients with ei-
ther may be at higher risk of developing the other. 
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No difference in short-term mortality between weekend admission and weekday admis-
sion in patients with intracerebral hemorrhage. 
F.H.B. Schreuder1, J. Staals2, A.H.C. Schreuder3,  F.A. Rooyer4, R.J. van Oostenbrugge5 
 
Department of Neurology and Cardiovascular Research Institute Maastricht, Maastricht 
University Medical Center, Maastricht, THE NETHERLANDS1,Department of Neurolo-
gy and Cardiovascular Research Institute Maastricht, Maastricht University Medical Center, 
Maastricht, THE NETHERLANDS2, Department of Neurology, Atrium Medical Center, Heer-
len, THE NETHERLANDS3, Department of Neurology, Orbis Medical Center, Sittard, THE 
NETHERLANDS4, Department of Neurology and Cardiovascular Research Institute Maas-
tricht, Maastricht University Medical Center, Maastricht, THE NETHERLANDS5

Background: Weekend admission of patients with ischemic stroke has been associated with an 
increased mortality, increased length of hospital stay and worse functional outcome. For intra-
cerebral hemorrhage (ICH), data on the effect of weekend admission are conflicting. Studies 
were small or used administrative data, and as such, could not adjust for possible differences 
in case-mix. We studied the effect of weekend admission on the short-term prognosis in a large 
sample of patients with ICH after correcting for differences in case-mix. 
Methods: We retrospectively reviewed hospital records of all adult patients with a non-traumat-
ic ICH seen in three hospitals from January 2004 until December 2009. Weekend admission 
was defined as admission from Friday 5 PM until Monday 8 AM. Primary outcome was 3-day 
mortality. Secondary outcome included hospital mortality and length of stay. Differences in 
weekday and weekend admission were tested with Chi-square and Mann-Whitney U test. Mul-
tivariate logistic regression analysis was used to detect whether weekend admission was a pre-
dictor for 3-day mortality, independent of age, gender, and factors that were significantly differ-
ent between patients surviving and those dying within 3 days of admission. 
Results: We included 1138 patients. Of these, 373 (32.8%) were admitted during the week-
end. The 3-day mortality rate for weekend and weekday admissions were 24.1% and 24.2% 
(P=0.98), respectively. Hospital mortality was 38.9% vs. 36.9% (P=0.51), respectively. Median 
length of stay was comparable (11.0 vs. 13.3 days, P=0.30). In multivariate logistic regression, 
adjusting for age, sex, prior ischemic heart disease, hypertension, anticoagulant use, NIHSS on 
admission, hematoma size and ventricular hemorrhage, weekend admission was still not associ-
ated with 3-day mortality.  
Conclusion: In this largest study to date with correction for differences in case-mix, short-term 
mortality of ICH is not negatively influenced by weekend admission. 
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Plasma natriuretic peptides and incidence of subtypes of ischemic stroke 
J. Berntsson1, E. Zia2, Y. Borne3,  O. Mellander4, B. Hedblad5,  G. Engstroem6

 
Department of Clinical Sciences, Malmö, SWEDEN1,Department of Clinical Sciences, 
Malmö, SWEDEN2, Department of Clinical Sciences, Malmö, SWEDEN3, Department of Clin-
ical Sciences, Malmö, SWEDEN4, Department of Clinical Sciences, Malmö, SWEDEN5, De-
partment of Clinical Sciences, Malmö, SWEDEN6

Background and Purpose: To explore the relationship between N-terminal pro-Brain Natriuret-
ic Peptide (NT-proBNP) and midregional pro-Atrial Natriuretic Peptide (MR-proANP) plasma 
levels with the risk for ischemic stroke and its subtypes. 
Methods: NT-proBNP and MR-proBNP was measured in 4862 subjects (40.2 % men, mean age 
57.5+/-6.0 years) from a prospective, population-based study in Sweden. Incidence of ischemic 
stroke was monitored over a mean follow-up of 14.9±3.0 years, and studied in relationship to 
NT-proBNP and MR-proANP. 
Results: In age and sex-adjusted model, only NT-proBNP was associated with total ischemic 
stroke. This association was completely explained by increased incidence of cardioembolic 
stroke. Adjusted for risk-factors, the hazards ratios for cardioembolic stroke were 1.00 (refer-
ence), 1.42 (0.34-6.00), 2.79 (0.77-10.12) and 5.64 (1.66-19.20), respectively for the 1st, 2nd, 
3rd and 4th quartiles of NT-proBNP. The corresponding hazards ratios for MR-proANP were 
1.00 (reference), 1.83 (0.55-6.14), 1.20 (0.33-4.34) and 3.96 (1.31-11.99), respectively. Among 
the cardioembolic stroke cases, 30% were diagnosed with atrial fibrillation before the stroke 
event and another 36% within 6 months after the stroke. 69 % of them had a NT-proBNP or 
MR-proANP in the top quartile. 
Conclusion: High NT-proBNP and MR-proANP is associated with substantially increased risk 
of cardioembolic stroke, but not with other subtypes of ischemic stroke. The results suggest 
that assessment of stroke risk, including electrocardiography, is warranted in subjects with high 
NT-proBNP or MR-proANP. 
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ETIOLOGY OF CEREBRAL INFARCT IN YOUNG , A COHORT OF 366 CASES  
FROM THE REGION 
OF CONSTANTINE 
B.S. FEKRAOUI1, F. Serradj2, A. M’ZAHEM3, A. Hamri4

 
Departement of neurology CHU Dr Benbadis Constantine, Constantine, ALGERIA1,De-
partement of neurology CHU Dr Benbadis Constantine, Constantine, ALGERIA2, Departement 
of neurology CHU Dr Benbadis Constantine, Constantine, ALGERIA3, Departement of neurol-
ogy CHU Dr Benbadis Constantine, Constantine, ALGERIA4

Background: Cerebral infarction (CI) in young adults is relatively infrequent. Cervical artery 
dissection is the most frequently etiology reported; however between 25 to 40 % CI remains 
without cause definite. We report the results of a study on the etiological aspects and hospital 
incidence of IC in the wilaya of Constantine. 
Patients and methods:  This is a retrospective and prospective observational study conducted at 
the Department of Neurology of the University Hospital Dr Ben Badis Constantine. The inclu-
sion criteria were CI confirmed by neuroimaging and age> 15 years and &#8804; 50 years. We 
studied the different etiologies  according to TOAST classification. Hospital mortality was not-
ed and admission NIHSS was the scale of assessment of the severity of CI.Excel stat 2007 was 
used for statistic analysis. 
Results and discussion: Our cohort consisted of 366 patients hospitalized in neurology during 
the period 1 January 2003 to 30 June 2011. 212 women and 154 men with a sex ratio =0.72.  
The average age was 41.20 years. The incidence of IC in young subjects in the wilaya of Con-
stantine calculated in this study was 13.4 cas/100000h/an, a large increase of incidence was 
found between 2003 and 2010.  
Cardiac causes were the most found with 22.95 % etiologies followed by other causes 19.67%. 
Lacunars stroke were the third cause with 14.21%, atherosclerosis has been implicated in 
7.65%.  IC was undetermined etiology with 33.06%. The average NIHSS on admission was 
6.62 and a mortality rate of one month’s was at 9.84%. 
Conclusion: The incidence of cerebral infarction in young adults in our region of Constantine 
is increasing in recent years. The female predominance is seen as in maghrebin countries. The 
main etiology of CI in our young Algerians was embolic heart disease. While a third of isch-
emic stroke remains with unknown cause.   More investigations are needed to push explorations 
to understand the mechanism and identify the etiology.

B2512 Epidemiology of stroke  

Circadian periodicity of stroke onset, time to hospital admission and predictors for late 
admission: data from the Baden-Wuerttemberg stroke registry 
T. Sauer1, C. Stock2, C. Gumbinger3,  B. Reuter4, H. Wiethoelter5,  I. Bruder6, S. Rode7,  R. 
Kern8, P. Ringleb9, W. Hacke10, M.G. Hennerici11, A.G. Schlaganfall12 
 
Department of Neurology, UniversitaetsMedizin Mannheim, Germany, Mannheim, GER-
MANY1,Institute of Medical Biometry and Informatics, University of Heidelberg, Heidelberg, 
GERMANY2, Department of Neurology, University of Heidelberg, Heidelberg, GERMANY3, 
Department of Neurology, UniversitaetsMedizin Mannheim, Mannheim, GERMANY4, Depart-
ment of Neurology, Klinikum Stuttgart, Stuttgart, GERMANY5, Office for Quality Assurance 
in Hospitals (GeQiK®) Stuttgart at Baden-Wuerttembergische Hospital Federation, Stuttgart, 
GERMANY6, Office for Quality Assurance in Hospitals (GeQiK®) Stuttgart at Baden-Wuert-
tembergische Hospital Federation, Stuttgart, GERMANY7, Department of Neurology, Univer-
sitaetsMedizin Mannheim, Mannheim, GERMANY8, Department of Neurology, University of 
Heidelberg, Heidelberg, GERMANY9, 
Department of Neurology, University of Heidelberg, Heidelberg, GERMANY10, Department 
of Neurology, UniversitaetsMedizin Mannheim, Mannheim, GERMANY11, Office for Quality 
Assurance in Hospitals (GeQiK®) Stuttgart at Baden-Wuerttembergische Hospital Federation, 
Stuttgart, GERMANY12

Background 
Many studies show a circadian pattern of stroke onset (SO) with a peak between 6 am and 
noon. A huge proportion of strokes are recognized at the time of awakening. The wider time 
frame for iv thrombolysis and new imaging criteria lead to improved individual therapy. There-
fore, the time from SO to hospital admission is increasingly relevant to therapy decision mak-
ing. 
Methods 
Data were acquired from the Baden-Wuerttemberg stroke registry (Germany). The study pop-
ulation included 107,843 patients with ischemic stroke between 2008 and 2012. The time be-
tween SO and admission to hospital (OAT) was calculated and analyzed using descriptive sta-
tistics. If the exact onset time was unknown, values were imputed based on estimated intervals. 
Late admission to hospital was defined as OAT >4.5 h and potential predictors were assessed by 
logistic regression analysis. Stroke severity (NIHSS-score), level of stroke care (center, region-
al, local) and age were considered as additional stratification and confounding variables. 
Results 
The average age was 74±12.5 years, 49.5% were female. Exact onset time was known in 47.5% 
of all cases. The average NIHSS-score on admission was 7±7. The peak time of SO was be-
tween 6 am and noon (36%). The peak window for hospital admission was shifted by 3 hours, 
therefore between 9 am and 3 pm (48%). Most patients were admitted to a lower level local 
stroke unit (37.8%), though 23.6% were treated in a stroke center. Time of onset (p<0.0001), 
higher NIHSS-score (p<0.0001), lower level of stroke care (p<0.0001) and higher age 
(p=0.0001) were associated with late admission. The longest OAT was observed when onset oc-
curred between midnight and 3 am (p<0.001). 
Conclusion 
We observed a circadian pattern of SO with a peak in the morning and a shift of the peak win-
dow for admission to hospital by 3 hours. Time of onset, NIHSS-score and age were identified 
as predictors for late admission. The findings may be useful for planning of resources in stroke 
care.
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STROKE INCIDENCE IN VICTORIA – EMERGING IMPROVEMENTS 
B.B. CLISSOLD1, V. SUNDARARAJAN2, P CAMERON3,  J MCNEIL4 
 
STROKE AND AGEING RESEARCH GROUP, DEPARTMENT OF MEDICINE, 
MONASH UNIVERSITY / DEPARTMENT OF EPIDEMIOLOGY AND PREVENTIVE 
MEDICINE, MONASH UNIVERSITY, MELBOURNE, AUSTRALIA1,ST VINCENT’S 
HOSPITAL, UNIVERSITY OF MELBOURNE, MELBOURNE, AUSTRALIA2, DEPART-
MENT OF EPIDEMIOLOGY AND PREVENTIVE MEDICINE, MONASH UNIVERSITY, 
MELBOURNE, AUSTRALIA3, DEPARTMENT OF EPIDEMIOLOGY AND PREVENTIVE 
MEDICINE, MONASH UNIVERSITY, MELBOURNE, AUSTRALIA4

BACKGROUND - Evidence of a decline in the incidence of stroke has emerged from popu-
lation-based studies.  These have included retrospective and prospective cohorts.  In Australia 
and other countries, government bodies and stroke foundations predict a rise in the proportion 
of stroke, based on an aging population, anticipated to increase the burden of stroke across the 
entire domain of care.  This increase in prevalence must be viewed as different from the decline 
in incidence being observed, a measure of new stroke cases.    
In Victoria, data is reported to the Department of Health as the Victorian Emergency Minimum 
Dataset (VEMD) and Victorian Admitted Episodes Dataset (VAED) and encompasses all emer-
gency and hospital admissions, with collection of diagnostic, demographic and treatment infor-
mation. 
METHODS - We obtained data from financial years 1997/8 to 2007/8 inclusive, for all cases 
with a primary stroke diagnosis (ICD-10-AM categories) with associated data fields.  Incident 
cases were established by using a 5 year lead in time. 
RESULTS - From 2003/2004 to 2007/2008 inclusive, there were 53425 patients with a primary 
stroke or TIA diagnosis. 
The crude incidence stroke rate for first ever stroke was 211 per 100000 per year (95% CI 205 – 
217) (females - 205 per 100000 per year (95% CI 196 – 214), males - 217 per 100000 per year 
(95% CI 210 – 224)). 
The overall stroke rates were seen to significantly decline over the period (males (per 100000 
per year) 227 in 2003/2004 to 202 in 2007/2008 (p = 0.0157)), (females (per 100000 per year) 
214 in 2003/2004 to188 in 2007/2008 (p = 0.0482)). 
Ischaemic stroke rates also appeared to decline, however, this change was not significant. 
CONCLUSION - These results demonstrate a significant decline in stroke incidence during the 
study period and are compelling potential evidence of emerging effectiveness of primary and 
secondary prevention strategies in cerebrovascular risk factor management. 
 
 

B2514 Epidemiology of stroke  

Socioeconomic position and incidence of stroke in Denmark 2003–2012. A nation-wide 
hospital-based study 
K.K. Andersen1, M.S. Jessen2, S.O. Dalton3, T.S. Olsen4

 
Danish Cancer Society, Copenhagen, DENMARK1,Danish Cancer Society, Copenhagne, 
DENMARK2, Danish Cancer Society, Copenhagen, DENMARK3, Frederiksberg Hospital, Co-
penhagen, DENMARK4

Background: Most studies reveal social inequality in regard to risk of stroke disfavoring per-
sons with low socioeconomic position. In Denmark, with free and equal access to health ser-
vices studies found association between income and risk of stroke but no association between 
risk of stroke and length of education. Based on information on income and length of education 
of the entire Danish population we studied social inequality in regard to risk of hospitalization 
for ischemic stroke in Denmark. 
Methods: We studied the relations between socioeconomic position, measured as household 
income and length of education, and all hospital admissions for a first ischemic stroke among 
people over the age of 40 years in Denmark in 2003–2012 in comparison with the general Dan-
ish population (23.5 million person-years). Relative risks (RR) for stroke were estimated in 
log–linear Poisson regression models. 
Results: 54 048 Danes were registered as being hospitalized for first ischemic stroke during the 
9.5 year study period. The mean age was 71.9 years, 47.5% were women. The risk for hospi-
talization for a first ischemic stroke was almost doubled for people in the lowest income group 
(reference) compared to that of people in highest income group (RR 0.56, 95% confidence in-
terval (CI) 0.54-0.58). Results were essentially the same in people above and below 65 years. 
The risk of those of working age (< 65 years) was increased by 36% among people with the 
shortest education (reference) when compared to people with the longest education (RR 0.64, 
95% CI 0.61-0.68). In people over 65 years, no difference was found by length of education. 
Conclusion: Despite free and equal access to health services in Denmark, there is a strong rela-
tion between low socioeconomic position and risk for hospitalization for stroke. 
 
 



614

23. European Stroke Conference

E-Poster Session Blue

B2515 Epidemiology of stroke  

Low socioeconomic status, a risk factor for acute ischemic stroke. A case-control study. 
Y.O. Herishanu1, T. Lieberman2, E.A. Kordysh3

 
Ben-Gurion University of the Negev, Beer-Sheva, ISRAEL1,Ben-Gurion University of the 
Negev, Beer-Sheva, ISRAEL2, Ben-Gurion University of the Negev, Beer-Sheva, ISRAEL3

Background: The risk factors for ischemic stroke (IS) are age, hypertension, ischemic heart dis-
ease, atrial fibrillation, diabetes, dyslipidemia, hypercoagulopathy, smoking, carotid artery ste-
nosis, TIA etc. An aditional risk factor with a variable impact is a low socio-economic status. 
Aim: To study the role of the socio-economic status (SES) in the etiology of IS.  
Methods: consecutive 102 acute ischemic stroke patients above the age of 45 admitted to the 
Neurology Department of a tertiary care hospital, were compared to 102 patients matched for 
gender and age admitted to surgical departments. The patients were interviewed about medical 
history, habits, socio-economic status: education (his and spouse`s), past and present occupa-
tion (his and spouse`s), income, living conditions, property ownership, additional health insur-
ance, social support. STATA was used for statistical analysis. We used x2, t test, univariate and 
multivariate logistic regression with Odds Ratio and 95% CI calculation.  
Results: A significant association of low socio-economic status and IS incidence was found. On 
univariate analysis a significant positive association was found with spouse`s low educational 
level (p=0.05), spouse`s employment in blue-collar occupation (p=0.047) and with low income 
(p=0.0017). Less IS patients were property owners (p=0.000) and lived in crowded conditions 
(p=0.027), without additional health insurance (p=0.025), without emotional support (p=0.037) 
and without friends (p=0.000). No significant association was found between low income and 
health risk factors. 
On multivariate analysis, systolic hypertension, heart disease, diabetes, family history of hyper-
tension and low income were found to be risk factors for IS   
Conclusions: Low socio-economic status is associated with an increased risk for IS. The asso-
ciation could only partly be explained by known risk factors.  People with a low level of ed-
ucation and income is the target population for intervention on known medical risk factors to 
prevent IS.

B2517 Epidemiology of stroke  

Influence of air temperature on the seasonal variations of intracerebral haemorrhage on-
set: 14-year study 
V. Milosevic1, N. Vukasinovic2, S. Jolic3,  M. Zivkovic4

 
Clinical Center Nis, Clinic of Neurology, Nis, SERBIA1,Clinical Center Nis, Clinic of Neu-
rology, Nis, SERBIA2, Clinical Center Nis, Clinic of Neurology, Nis, SERBIA3, Clinical Center 
Nis, Clinic of Neurology, Nis, SERBIA4

Background: Available studies have shown that stroke onset is not accidentally distributed 
in time, but rather that there are clear daily,weekly and seasonal patterns. Previous research 
showed that the majority of admissions of patients suffering from intracerebral haemorrhage 
(ICH) occurred in the colder portion of the year. Data used for this type of analysis often take 
the form of time series (a sequence of measurements ordered in time). The aim of this study 
was to test the influence of meteorological factors on the number of hospitalizations due to 
spontaneous intracerebral hemorrhage in the region of Nis (Serbia). 
Methods: The principal data source was the electronic patient register of the Neurology Clin-
ic, Clinical Center Nis. Time aggregation was used to form interrupted time series of quarterly 
admission numbers. In testing the influence of meteorological parameters we used the transfer 
function model also known as the multivariate ARIMA model.  
Results: During the 14 year studied period (1997–2010) a total of 2285 ICH patients were reg-
istered.  We identified multivariate ARIMA model of quarterly time series of patients suffering 
from ICH using meteorological parameters as predictors. Parameters of this multivariate ARI-
MA model have been calculated:  constant (estimate 28.61; SE=8.61 p=0.002), AR(12) (esti-
mate 0.45; SE=0.12, p=0.001), maximal daily temperature (estimate 0.42; SE=0.17; p=0.02), 
mean daily temperature (estimate -0.54; SE=0.20; p=0.01). 
Conclusion: We can conclude that the air temperature is a statistically significant predictor of 
the number of hospitalizations of ICH patients. This research also demonstrates a successful 
utilization of the time series analysis methods for the purpose of studying influence of meteoro-
logical factors on morbidity related to this disease. 
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Serum Levels of monobenzylphthalate (MBzP) is related to Carotid Atherosclerosis in the 
Elderly 
B.W. Wiberg1, M.L. Lind2, L.L. Lind3

 
Department of Public Health and Caring Sciences /Geriatrics, Uppsala, SWEDEN1,Occu-
pational and Environmental Medicine, Uppsala, SWEDEN2, Department of Medicine, Uppsala, 
SWEDEN3

Background and objective: Background exposure to environmental contaminants has recent-
ly emerged as a new risk factor for cardiovascular disease in general and to atheroclerosis in 
particular. This cross-sectional study was performed to evaluate if serum concentrations of the 
phthalate metabolite monobenzylphthalate  (MBzP) is related to atheroclerosis in the carotid ar-
teries. 
Methods: In the population-based Prospective Investigation of the Vasculature in Uppsala Se-
niors (PIVUS) study (1003 subjects all aged 70) the prevalence of overt plaques and echogenic-
ity (grey scale median, GSM) of carotid artery plaques were recorded by ultrasound in both of 
the carotid arteries. The intima-media thickness (IMT) and echogenicity (IM-GSM) of the inti-
ma-media complex were also measured. The phthalate metabolite MBzP was analyzed in serum 
by a liquid chromatograph/tandem mass spectrometer. 
Results: The circulating level of the phthalate MBzP was related to intima-media thickness 
(IMT) when adjusting for gender, blood pressure, body mass index (BMI), waist circumference, 
HDL- and LDL-cholesterol, serum triglycerides, blood glucose and smoking (p=0.034).  High 
levels of MBzP were also strongly associated with an echogenic IM-GSM and plaque GSM 
(p=0.0001 for both outcomes after adjustment) but not to plaque prevalence (p=0.42). 
Conclusion: The phthalate metabolite MBzP was strongly related to the echogenicity of inti-
ma-media and plaques and also to IMT, independently of traditional CV risk factors. This sug-
gests a role for the phthalate MBzP in the development of atherosclerosis. 
 

Table 2.
Relationships between MBzP, plaques and plaque echogenicity (GSM) in the carotid artery.

Plaque 
preva-
lence

 
Plaque 
GSM

OR for conti-
nuous
(95%CI)

OR for
tertiles
P1

P1 OR 
for
terti-
les
P2

P2  Regres-
sion
 coeffi-
cient
 P1

Ter-
tile 
medi-
an

P1 Regressi-
on
coefficient
 P1

P2

MBzP 
(trend 
test)

1.06 
(0.92-1.23)

0.40 0.43   -6.0 0.0001 -5.92 0.0001

T1 Ref. Ref. Ref.
.
Ref. 77 Ref.

T2 1.07 0.66 1.13 0.42 65 0.0001 0.0001

T3 1.13 0.40 1.12 0.42 65 0.0001 0.0001

Relationships are given both for the phthalate MBzP as a trend test (odds ratio, OR) and for tertiles  

(T1-T3). Regarding the tertiles, p-values are given for each tertile in comparison  

to the first tertile TI =ref. p-Values are given for two levels of adjustment; P1 for gender adjustment only,  

P2 for adjustment for multiple CV risk factors. MBzP: n-butyl benzyl phthalate (BBP).
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Table 3. 
Relationships between MBzP, intima-media thickness (IMT) and echogenicity of the inti-
ma-media  
complex (IM-GSM) in the common carotid artery.

IMT IM-
GSM

Regres-
sion
coeffi-
cient
P1

Tertile me-
dian

P1 Regres-
sion
coeffi-
cient
P2

P2 Regression
coefficient 
P1

Ter-
tile 
me-
dian

P1 Re-
gres-
sion
co-
effi-
cient 
P2

P2

MBzP 
continu-
ous

0.015 0.017 0.013 0.034 -6.28 0.0001 -6.03 0.0001

T1 0.87 Ref. Ref. 87 Ref. Ref.

T2 0.90 0.011 0.008 76 0.0001 0.0001

T3 0.90 0.015 0.029 74 0.0001 0.0001

Relationships are given both for MBzP as a trend test (regression coefficient) and for tertiles (T1-T3).  

Median values for IM-GSM in the different tertiles are given. Regarding the tertiles p-values are given  

for each tertile in comparison to the first tertile T1= ref. p-Values are given for two levels of adjustment; P1  

for gender adjustment only, P2 for adjustment of multiple CV risk factors. MBzP: n-butyl benzyl phthalate (BBP).

B2519 Epidemiology of stroke  

Population Attributable Risk Estimates of Ischemic Stroke: Age- and Sex-stratified Analy-
sis using National Representative Databases 
T.H. Park1, Y. Ko2, S.J. Lee3,  K.B. Lee4, J. Lee5,  J.-M. Park6, Y.-J. Cho7,  K.-S. Hong8, J.-K. 
Cha9, K.-H. Yu10, B.-C. Lee11, J.S. Lee12, J. Lee13, H.-J. Bae14 
 
Seoul Medical Center, Seoul, SOUTH KOREA1,Eulji University Hospital, Eulji University 
School of Medicine, Daejeon, SOUTH KOREA2, Eulji University Hospital, Eulji University 
School of Medicine, Daejeon, SOUTH KOREA3, Soonchunhyang University College of Medi-
cine, Seoul, SOUTH KOREA4, Yeungnam University Hospital, Daegu, SOUTH KOREA5, Eu-
lji General Hospital, Eulji University, Seoul, SOUTH KOREA6, Ilsan Paik Hospital, Inje Uni-
versity, Ilsan, SOUTH KOREA7, Ilsan Paik Hospital, Inje University, Ilsan, SOUTH KOREA8, 
Dong-A University Hospital, Pusan, SOUTH KOREA9, 
Hallym University Sacred Heart Hospital, Anyang, SOUTH KOREA10, Hallym University Sa-
cred Heart Hospital, Anyang, SOUTH KOREA11, Soonchunhyang University Medical Center, 
Seoul, SOUTH KOREA12, Korea University College of Medicine, Seoul, SOUTH KOREA13, 
Seoul National University Bundang Hospital, Seongnam, SOUTH KOREA14 

Background: Stroke is a major public health problem in Korea as well as worldwide. Using 
a case-control study based on the national representative databases, we estimated age- and 
sex-stratified population attributable risk (PAR) estimates of ischemic stroke for the major 
risk factors to find out the subpopulation with high risk for the given risk factors. Methods: 
Ischemic stroke patients aged 18−90 years admitted and registered between December 2008 
and June 2010 at a nationwide and multi-hospital based stroke registry were enrolled as cases. 
Controls, individually matched by age (±3 years) and sex, were chosen from the 4th Korean 
National Health & Nutrition Examination Survey (2008−2010). We calculated adjusted odds 
ratio (OR) and PARs for major risk factors in each age- and sex-stratified subgroups by using 
prevalence of the given risk factors with standardization according to the age and sex structure 
of the general population in the 2010 Census of Korea. Results: In the 4,743 case-control sets, 
mean age was 65.9 years in the cases and 65.8 years in the controls, and 60% were men. The 
proportions of cases ≤45 years, 46−65 years, ≥66 years were 5.7%, 35.6%, and 58.7%, respec-
tively. Among the risk factors analyzed (Table 1, 2), hypertension and smoking were noticeable 
in perspective of public stroke prevention. The PARs (95% CI) of hypertension in the aged 
≤45 years, 46−65 years, ≥66 years were 28.5% (13.5-45.9), 22.7% (14.9-30.4), 23.7% (14.7-
32.2) for men; 5.4% (-0.8-21.5), 22.7% (11.6-34.0), 23.4 (11.4-34.3) for women. As for smok-
ing, the PARs in the aged ≤45 years, 46−65 years, ≥66 years were 45.1% (20.7-63.7), 37.4% 
(28.9-45.2), 19.7% (12.6-27.0) for men; 5.9% (-5.7-38.7), 7.7% (1.9-17.0), -1.0% (-2.8-1.6) for 
women. Conclusions: Lowering the smoking rate in the young men and control of hypertension 
across all age ranges of both sexes should be prioritized for reducing the future burden of stroke 
in Korea.
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Table 1. Age-, sex-stratified population attributable risks for ischemic stroke in men

Population attributable risk (95% CI), %
≤45y 46-65y ≥66y

Hypertension 28.5 (13.5-45.9) 22.7 (14.9-30.4) 23.7 (14.7-32.2)
Diabetes 5.3 (0.4-15.5) 14.6 (9.5-20.1) 12.5 (7.3-18.1)
Hypercholesterolemia 4.5 (-1.2-13.9) 2.5 (-0.7-6.3) 5.8 (2.6-9.5)
Smoking 45.1 (20.7-63.7) 37.4 (28.9-45.2) 19.7 (12.6-27.0)
Prior stroke 0.5 (-0.1-3.9) 11.6 (7.3-17.4) 19.7 (14.5-25.5)
Ischmic heart disease 0.3 (-0.4-6.1) 2.3 (0.6-4.9) 4.1 (1.4-7.5)
BMI, kg/m2

<18.5 -0.6 (-2.7-7.2) 0.6 (-0.6-2.9) -1.8 (-3.4-0.5)
25.0–29.9 13.2 (-4.2-32.2) -8.4 (-14.0--1.3) -3.8 (-8.0-1.0)
≥30.0 1.5 (-2.6-11.4) -0.9 (-1.8-0.7) -0.3 (-0.8-0.7)

Table 2. Age-, sex-stratified population attributable risks for ischemic stroke in women

Population attributable risk (95% CI), %
≤45y 46-65y ≥66y

Hypertension 5.4 (-0.8-21.5) 22.7 (11.6-34.0) 23.4 (11.4-34.3)
Diabetes 2.7 (-1.5-20.7) 7.8 (2.5-14.5) 15.1 (9.4-21.1)
Hypercholesterolemia 0.8 (-2.7-13.9) -2.9 (-8.0-3.4) 3.8 (-1.2-9.3)
Smoking 5.9 (-5.7-38.7) 7.7 (1.9-17.0) -1.0 (-2.8-1.6)
Prior stroke 0.2 (-0.1-9.7) 10.6 (4.6-21.1) 17.3 (12.0-23.8)
Ischmic heart disease 2.4 (-0.1-7.0) 9.5 (5.1-15.3)
BMI, kg/m2

<18.5 4.3 (-6.9-34.7) 1.9 (-0.7-8.5) 3.6 (1.2-7.0)
25.0–29.9 -0.8 (-10.1-17.0) -6.5 (-14.4-2.9) -14.4 (-19.7--8.5)
≥30.0 1.0 (-3.1-22.1) -0.6 (-2.8-4.0) -1.3 (-2.6-0.6)

B2520 Epidemiology of stroke  

Tumor necrosis factor α in saliva may be a novel marker of carotid atherosclerosis: The 
Suita Study 
T. Kosaka1, Y. Kokubo2, T. Ono3,  S. Sekine4, M. Kida5,  M. Kikui6, M. Yamamoto7,  M. Wata-
nabe8, A. Amano9, Y. Yoshinobu10, Y. Miyamoto11 
 
Department of Prosthodontics and Oral Rehabilitation, Osaka University Graduate 
School of Dentistry, Suita, JAPAN1,Department of Preventive Cardiology, National Cerebral 
and Cardiovascular Center, Suita, JAPAN2, Department of Prosthodontics and Oral Rehabili-
tation, Osaka University Graduate School of Dentistry, Suita, JAPAN3, Department of Preven-
tive Dentistry, Osaka University Graduate School of Dentistry, Suita, JAPAN4, Department of 
Prosthodontics and Oral Rehabilitation, Osaka University Graduate School of Dentistry, Suita, 
JAPAN5, Department of Prosthodontics and Oral Rehabilitation, Osaka University Graduate 
School of Dentistry, Suita, JAPAN6, Department of Prosthodontics and Oral Rehabilitation, 
Osaka University Graduate School of Dentistry, Suita, JAPAN7, Department of Preventive Car-
diology, National Cerebral and Cardiovascular Center, Suita, JAPAN8, Department of Preven-
tive Dentistry, Osaka University Graduate School of Dentistry, Suita, JAPAN9, 
Department of Prosthodontics and Oral Rehabilitation, Osaka University Graduate School of 
Dentistry, Suita, JAPAN10, Department of Preventive Cardiology, National Cerebral and Car-
diovascular Center, Suita, JAPAN11 

Background: Inflammatory cytokines in plasma are associated with carotid atherosclerosis. 
However, the association between inflammatory cytokines in saliva and carotid atherosclerosis 
has not been examined so far. We assessed the hypothesis that tumor necrosis factor (TNF) α in 
saliva is associated with carotid atherosclerosis in a general Japanese population. Methods: We 
studied 608 Japanese men and women (mean age: 65.4 years) who underwent a medical check-
up, dental examination, and carotid ultrasonography as part of the Suita Study in 2008-2012. 
Carotid atherosclerosis was evaluated by high-resolution ultrasonography with intima-media 
thickness (IMT). Mean-IMT was defined as the mean of the proximal/distal walls for both 
sides of the common carotid arteries at a point 10 mm proximal to the beginning of each bulb. 
Max-IMT was defined as the maximum IMT in the entire scanned area. Periodontal condition 
was evaluated by the Community Periodontal Index (CPI). Salivary levels of TNFα were mea-
sured by ELISA. The risks of carotid atherosclerosis (>75th percentiles of mean- [0.88 mm] 
and Max-IMT [1.50 mm]) according to the quartiles of TNFα in saliva were compared using 
of logistic regression models, adjusting for age, sex, and cardiovascular risk factors. Results: 
Salivary TNFα was correlated with CPI (P<0.001). The adjusted mean-IMT in the subjects with 
the highest quartile of TNFα levels was greater than the lowest quartile (0.83mm vs. 0.78 mm, 
P<0.001). Compared with the lowest quartile, the adjusted odds ratios (and 95% confidence 
intervals) of carotid atherosclerosis in mean-IMT were 2.4 (1.3-4.6), 2.5 (1.3-4.9), and 2.9 (1.5-
5.5) in the 2nd, 3rd, and 4th quartiles, respectively (P for trend <0.001). Conclusion: Higher 
levels of TNFα in saliva were significantly associated with both periodontal disease and carotid 
atherosclerosis. Salivary TNFα may be a novel marker of carotid atherosclerosis. 
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Thyroid Profile is a Predictive Factor in the Acute Ischemic Stroke 
F.J. Ros1, L.J. Cacho2 
 
Stroke Unit, Guarda, PORTUGAL1,University of Salamanca, Salamanca, SPAIN2 

Background: Thyroid dysfunction plays a rol in the pathogenesis of ischemic stroke. The aim 
of this study was to investigate the relationship between global thyroid function and acute isch-
emic stroke. 
Methods: 354 patients with acute ischemic stroke were included to our Stroke Unit in the last 2 
years. To analyze the differences for the studied variables among different subgroups of stroke: 
normothyroid, hyperthyroid, subclinic hyperthyroid, hypothyroid, subclinic hypothyroid and 
euthyroid sick syndrome. To propos a clinic profile in the different subgroups of stroke patients. 
The following variables were analyzed: gender, age, vascular risk factors, scale NIHSS, OCSP 
classification, side of stroke, previous stroke, previous TIA, sequels of previous stroke, global 
thyroid profile, lipid profile, uric acid, NT pro-BNP, CRP, ESR (erythrocite sedimentation rate), 
thyroid treatment and mortality. Excluded were the factors that interfere with thyroid function. 
Statistical analysis: Chi-square, ANOVA and Tukey.  
Results: Alterations of thyroid function were observed in a 44,1 % of patients with acute isch-
emic stroke. Statistically significant differences were found between the different subgroups of 
stroke for the following variables: gender, age, scale NIHSS, triglycerides, LDL-cholesterol, 
HDL-cholesterol, thyroid treatment and mortality.  
Conclusions: The routine global thyroid profile determination in the first week of acute isch-
emic stroke can provide information on the course, prognosis and tratment of stroke. Given the 
low cost of thyroid function and its widespread availability, we propose the screening of thy-
roid function in all patients with stroke and/or atrial fibrillation (although it has not suffered a 
stroke) regardless of age. In addition, also in any patient with hyperlipidaemia, with or without 
a stroke, especially if it is female and has more than 50 years. Further studies will be needed to 
elucidate the role of thyroid function in acute ischemic stroke.

B2522 Epidemiology of stroke  

Sex difference in mortality rates for stroke and stroke subtypes in England 1995-2011 
O.O. Seminog1, R. Goldacre2, M.J. Goldacre3

 
University of Oxford, Oxford, UNITED KINGDOM1,University of Oxford, Oxford, UNIT-
ED KINGDOM2, University of Oxford, Oxford, UNITED KINGDOM3

Background: It is well recognised that in developed countries mortality rates from stroke are 
higher in men than in women; and that, recently, mortality rates have been falling. We aimed to 
determine whether, given the gender difference in absolute rates, the declines in men and wom-
en were similar or different.  
Methods: We analysed mortality data for all-England (1995–2011) to calculate age- and 
sex-standardised rates, and presented them as annual mortality rates per million population. We 
estimated rates (a) when stroke was recorded as the underlying cause of death, and (b) when 
stroke was recorded in any position on the death certificate. We also presented mortality rates 
in two time periods before and after 2001, when the new tenth revision of ICD was introduced 
in England, to determine whether this had any impact on changes in rates. We used the codes 
stroke (I61–I64) and, separately, haemorrhagic stroke (I61–I62), ischaemic stroke (I63) and un-
specified stroke (I64), with the corresponding codes for ICD 9.  
Results: Mortality rates for stroke were higher in men than women in each age group up to 
85 years. Mortality rates in men in 1995–2000 and 2001–2011 were 577 and 380 per million 
(stroke as underlying cause of death), and 811 and 545 per million (stroke in any position), re-
spectively; in women they were 512 and 347, and 676 and 471 per million, respectively.  Death 
rates fell significantly, in men by an average 4.9% (95% CI 5.3—4.5%), and in women by 
4.6% (5.0–4.2%) per year overall. Larger falls of 5.3% and 6.1% among men, and 5.5% and 
6.2% among women were seen in the age groups of 55–64 and 65–74, respectively. The lowest 
decline in mortality rates of 3.4% was observed in the oldest women, aged 85+. The rates by 
stroke subtypes will also be shown (they exhibited a similar pattern). 
Conclusion: In England over the last 16 years mortality from stroke has declined significantly. 
Similar declines in death rates was observed for both genders. 
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GENDER DIFFERENCES IN STROKE: RESULTS FROM A POPULATION-BASED 
STUDY 
C. Tiseo1, D. Degan2, C. Di Carmine3, M. Mantenuto4, S. Ricci5,  A. Carolei6, S. Sacco7 
 
University of L’Aquila, LAquila, ITALY1

Background: Increasing evidence suggests that gender differences exist in the etiology and out-
come of stroke. The purpose of this study was to analyze possible gender differences in a popu-
lation-based registry. 
Methods: All residents in the L’Aquila district presenting with a first-ever stroke in 2011 were 
included in a population-based registry. All events were identified by active monitoring of all 
inpatients and outpatients health services and of death certificates.  
Results: We included 432 patients, 223 (51.6%) women. Mean age±SD at  stroke onset was 
higher in women than in men (78.1±13.1 vs 73.8±13.3 years; P=0.001). Vascular risk factors 
profile was different according to gender (Table 1). Women had a higher proportion of sub-
arachnoid hemorrhage than men (7.2% vs 1.0%; P=0.001)(Figure 1). Motor deficits were more 
frequent in men than in women (88.6% vs 74.3%; P=0.003). Distribution of ischemic stroke 
subtypes according to the TOAST classification was similar in men and women (P=0.066). No 
differences according to gender were found in NIHSS and mRS scores at admission and at dis-
charge. The length of hospitalization was higher in women than in men (median 10, IQR 6-14 
vs 8, IQR 5-13; P=0.029). Women were more likely than men to be discharged to long–term 
care facilities (46.3% vs 32.7%; P=0.012). No differences according to gender were found in 
in-hospital and 30-day mortality, while 1-year mortality was higher in women than in men 
(37.7% vs 25.4%; P=0.006). The multivariate logistic regression analysis including as covari-
ates age, vascular risk factors and stroke type showed that gender was not an independent pre-
dictor of mortality at 1 year.  
Discussion: Our results support the relevance of gender specific factors in the occurrence of 
stroke in women as well as differences in stroke outcome. Knowledge of gender differences is 
important in improving preventive strategies and in-hospital management of stroke patients.
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a clinicopathological analysis of post thrombolysis intracranial bleeding among Tribal 
population of Kerala,India, in comparison to general population-experience from Kerala 
C.V. Ramesh1 
 
Tellichery co operative hospital, Kannur, INDIA1

Back ground 
Ischemic stroke is a leading cause of mortality. Thrombolysis is an effective treatment option, 
but has few complications; of which intracranial bleed is the most dangerous. The incidence of 
the bleed is in the range of 6-8% .Our hospital caters patients from kerala, a state of south india. 
Up to 5% of population of this region is tribals with a life style where substance abuse, consan-
guineous marriage are common and high prevalence of genetic diseases like thalassemia and 
vasculitis. We observed increased incidence of post thombolysis intracranial bleed, among trib-
als compared to non tribals, especially in young males.  
Methods  
Study period was 2009 to 2012. Total of 56 tribal and 362 nontribal patients underwent throm-
bolysis. Both groups matched for age, sex and other variables. Patients on anti platelets , anti 
coagulants and with bleeding disorders ,uncontrolled blood pressure, were excluded .pathologi-
cal study was done by histopathological examination of middle cerebral artery of cadavers sent 
for autopsy ,50 each from tribal and non tribal population, matched for age and sex. 
Result 
Of the 56 tribal patients, 6 had ventricular bleed, 4 cerebellar bleed, 4 intra cerebral bleed. Of 
these 14 patients with bleed 4 underwent surgery. 8 patients were in the age group of 40-60. Of 
the 362 nontribal patients 26 developed bleed and 10 patients expired, 6 underwent surgery.20 
patients were in the age group of 60-80. Pathological study shows thickness of tunica media of 
vessel wall to be 30% less in tribal patients.  Presence of inflammatory infiltrate in 20%, defects 
in internal elastic lamina in 20 % vs 8% in non tribals 
Conclusion 
Hemorrhage is more among young tribal than non tribal population of kerala. Genetic predispo-
sition possibly related to consanguineous marriage, environmental   factors, co morbid condi-
tions like vasculutis, Specific anatomical and pathological changes in cerebral vessels may play 
a role. Warrants further study and genetic analysis 

B2526 Epidemiology of stroke  

SITS Latin American Stroke Registry: Experience and Analysis of First Three Years of 
Study 
N. Kostulas1, C. Sacks2, O. Del Brutto3,  A. Massaro4, N. Wahlgren5,  E. Diez-Tejedor6 
 
Karolinska University Hospital, Stockholm, SWEDEN1,, Vina del Mar, CHILE2, , Guaya-
quil, ECUADOR3, Sao Paulo, BRAZIL4, , Stockholm, SWEDEN5, , Madrid, SPAIN6

Background: In 2009 a joint collaboration between SITS International and the Iberoamerican 
Stroke Society was initiated with aim to set up a hospital-based Latin-American stroke registry 
(SIECV-SITS). This registry has been adapted to general and comprehensive stroke centers of 
the region. 
Methods: In total 16 countries (Argentina, Bolivia, Brazil, Chile, Costa-Rica, Dominican Re-
public, Colombia, Ecuador, Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru 
and Venezuela) are participating and patient inclusions were initiated in september 2009. Since 
the majority of patients are not receiving intravenous thrombolysis, novel data-forms have been 
used.  
Results: SIECV-SITS had by October 2012 (two years after initiation) included over 8200 pa-
tients, desktop and onsite monitoring has been completed to assure the validity of data. Func-
tional independence at three months assessed with modified Rankin Scale 0-2 seems to be com-
parable or higher in selected countries compared to SITS global (Argentina 82,4, Brazil 60,3, 
Chile 70,6 and SITS 56,1, all percentages). Mortality varies in countries compared to SITS 
global (data to be presented). Analysis of treatments and diagnosis is being performed.  
Conclusion: SIECV-SITS has managed to establish to our knowledge the largest registry in the 
region, and may provide added demographic data and information of stroke care in Latin Amer-
ica.
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Smoking in ethnic minorities and its association with stroke outcomes 
O. Chukwu1, U. Hoang2, S. Crichton3, C. Wolfe4

 
King’s College London, London, UNITED KINGDOM1,King’s College London, London, 
UNITED KINGDOM2, King’s College London, London, UNITED KINGDOM3, King’s Col-
lege London, London, UNITED KINGDOM4

Background. Smoking is a well-known risk factor for stroke and poor stroke outcomes. How-
ever few studies have explored whether smoking affects the risk of poor stroke outcomes dif-
ferently in different ethnicities, as the use of tobacco is known to differ between different ethnic 
groups. We aimed to study the differential effects of smoking on stroke recurrence and mortali-
ty in an ethnically diverse cohort of 4,776 incident strokes in South London from 1st Jan 1995. 
Methods. The risk of smoking on stroke recurrence and survival were examined using survival 
analysis. An interaction term between smoking and ethnicity was created to explore the differ-
ential effects of smoking in three broad ethnic groups - whites, black and other ethnic group. 
Results. 1,069 (22.4%) of the cohort were from black and 281 (5.9%) from other ethnic minori-
ty groups. There were 1,445 (30.4%) current smokers and a further 1,255 (26.4%) ex-smokers 
in the cohort. Ethnic minorities were slightly less likely to be smokers and had a lower risk of 
death than the white population. The effect of smoking on stroke mortality differed significant-
ly between different ethnicities (p=0.01), see Table 1. The difference in risk of death associat-
ed with smoking was greatest and only significant in the other ethnic groups. Among smokers 
from other ethnic groups, the risk of death in smokers was comparable to the risk of death in 
white non-smokers. Smoking showed no significant differential effect on stroke recurrence risk 
between different ethnicities.  
Conclusion. Smoking affects the risk of poor stroke outcomes differently in different ethnici-
ties. This suggests that targeted public health interventions to reduce smoking in ethnic minori-
ties may have greater beneficial effects than would be expected from population wide interven-
tions, especially in reducing stroke mortality. 
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Knowledge of stroke among a non-neurological patient population in Brazil: A major 
public health concern 
L.C.P. Marrone1, J.P.F. Brunelli2, L.P. Diogo3,  A.P. Heck4, L.R. Botton5,  L. Teixeira6, L.L.M. 
Pereira7,  T.B. Vidaletti8, J.J. Tonin9, J.L. Coronel10, L.E.M. Roza11, M.V.F. Amaral12, A.C.H. 
Marrone13

 
Hospital São Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL1,Hospital São 
Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL2, Hospital São Lucas/Instituto do 
Cérebro-PUCRS, Porto Alegre, BRAZIL3, Hospital São Lucas/Instituto do Cérebro-PUCRS, 
Porto Alegre, BRAZIL4, Hospital São Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRA-
ZIL5, Hospital São Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL6, Hospital São 
Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL7, Hospital São Lucas/Instituto do 
Cérebro-PUCRS, Porto Alegre, BRAZIL8, Hospital São Lucas/Instituto do Cérebro-PUCRS, 
Porto Alegre, BRAZIL9,Hospital São Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRA-
ZIL10, Hospital São Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL11, Hospital São 
Lucas/Instituto do Cérebro-PUCRS, Porto Alegre, BRAZIL12, Hospital São Lucas/Instituto do 
Cérebro-PUCRS, Porto Alegre, BRAZIL13

Introduction: Stroke is the most common cause of death in Brazil, and this leads physicians to 
take special care in informing the population whenever possible about its features. Methods: 
We designed a cross-sectional study applying a questionnaire to evaluate the knowledge about 
stroke in a population of the south of Brazil. A total of 1453 people, aged between 14 and 87 
years, were interviewed and were asked 1)whether he or she knew what stroke was, 2)wheth-
er he or she knew what Transient Ischemic Attack was, 3)what risk factors are associated with 
stroke, 4)what are the symptoms of stroke, 5)where/how he or she learned about stroke, 6)if he 
or she had knowledge about stroke treatment in emergency care units and 7)if he or she knew 
time is crucial for optimal stroke treatment. We considered a maximum score of 21 points. Re-
sults: The mean score achieved in the questionnaire was 4.6 points, with a standard deviation 
of 2.9. 50% scored up to 4 points, with a minimum score of 0 and a maximum of 16. School 
graduation level was also considered for the associative analysis, based on Brazilian education-
al stages. Considering College graduation versus other educational stages: a) the first ones score 
50% more, more than 5 points, RR: 1.52 (1.3-1.7), α=0.001; b) the mean score of College grad-
uates was 5.8 and the other group had 4.3. The difference of 1.5 points is statistically signifi-
cant, α=0.0001. The fact of having Stroke in a family member didn’t lead this group to a big-
ger score; mean score of positive family history of stroke was 4.8 against 4.5 obtained by the 
others, being the difference not statistically significant. Conclusions: We found with this work 
data suggesting that population have poor or no knowledge about stroke and its features, even 
among people with the highest educational profiles, and this may lead victims to late, inefficient 
treatment or to no treatment at all. 
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Epidemiological aspects of ischemic stroke in young adults in Karelia, Russia 
A.S. Novitckaia1, N.N. Vezikova2, I.M. Marusenko3,  A.A. Vaskov4

 
Regional vascular center of Karelia, Petrozavodsk, RUSSIAN FEDERATION1,Petroza-
vodsk State University, Faculty of Medicine, Petrozavodsk, RUSSIAN FEDERATION2, Petro-
zavodsk State University, Faculty of Medicine, Petrozavodsk, RUSSIAN FEDERATION3, Re-
gional vascular center of Karelia, Petrozavodsk, RUSSIAN FEDERATION4

Background:  Stroke in people under 45 years of age is less frequent than in older populations 
but a major impact on the individual and society. The purpose of our study was to clarify the 
risk factors, clinical features and pathogenic mechanisms of ischemic stroke (IS) in young 
adults. 
Patient and methods: We analyzed prospectively collected data from January 2010 and Decem-
ber 2012.  A total of 1981 patients with IS were hospitalized in the Regional vascular center 
(RVC) of Karelia, Russia. Among of them 89 inpatients aged 24 to 45 years. The mean age was 
38.5 +/- 6,2 years;  66,3% were male. A detailed neurological examination, neuroimaging, ul-
trasound and laboratory tests were performed. Etiologic patterns were classified using TOAST 
(Trial of ORG 10172 in acute ischemic stroke) classification.  
Results: The young adults compose 4,5 % among all patients admitted with IS. The most com-
mon risk factors for IS were hypertension (75.3%), hypercholesterolemia (41.7%), smoking 
(34.8%), diabetes (5.6%), atrial fibrillation (8.9%). According to the TOAST criteria subtypes 
of IS were: atherothrombotic 10.11%, 8.9% - lacunar infarct, cardioembolic 8.9%, 69.8 % un-
determined reasons and the other established causes – 2.24%. Relevant arterial lesions were 
frequently detected in the middle cerebral artery (70.14%), and vertebrobasilar arteries (17.9%). 
The median NIHSS score at admission was 6.7, at hospital discharge was 2.4. Favorable out-
come (modified Rankin scale <3) had 75.2% of all young patients with IS compared with only 
55.1% of patients in the older group. Mortality rate was 4.49% in the group of young adults and 
17, 3% among older patients. 
Conclusion: Our study shows the contemporary profile of ischemic stroke in young adults in 
RVC of Karelia. A notable portion of these patients remains without an evident stroke mecha-
nism according to TOAST criteria so a prospective study should be carried out to determine of 
stroke risk factors among young adult in Karelia.

B2530 Epidemiology of stroke  

DOES GEOGRAPHICAL DISTRIBUTION INFLUENCE STROKE OUTCOME IN A 
LOW - MIDDLE INCOME COUNTRY? 
G.W. KUSTER1, D.F. SANTOS2, F.A.A. OLIVEIRA3,  L.A. DUTRA4 
 
HOSPITAL PAULISTANO/ AMIL STROKE NETWORK, SAO PAULO, BRAZIL1,HOS-
PITAL PAULISTANO/ AMIL STROKE NETWORK, SAO PAULO, BRAZIL2, HOSPITAL 
PAULISTANO/ AMIL STROKE NETWORK, SAO PAULO, BRAZIL3, HOSPITAL PAU-
LISTANO/ AMIL STROKE NETWORK, SAO PAULO, BRAZIL4 

INTRODUCTION          
Hospital Paulistano (HP) is a stroke center in São Paulo (largest city in Brazil) that receives 
patients from 12 hospitals and different regions of the city. We compared clinical features and 
outcomes of stroke patients coming from regions distant 5 km or more from HP. 
METHODS 
131 charts of patients with acute stroke presenting to the emergency room (ER) were reviewed. 
Epidemiological data, stroke risk factors, NIH at presentation and at discharge were collected. 
Distance between HP and the patient’s address was calculated using an internet tool. Arrival to 
the ER through ambulance service was  recorded. Patients from regions distant less than 5 km 
from HP were allocated into GROUP 5, and more than 5 km into GROUP 5+. Variables among 
groups were compared and p<0,05 was considered significant. 
RESULTS 
GROUP 5+ had 109 patients and GROUP 5 had 22 patients. Patients from GROUP 5+ present-
ed to the ER after 14,21 ± 50,42 hours of the symptoms onset, whereas GROUP 5 presented 
to the ER after 5,91± 8.42 hours (p=0,004). There were no differences between groups regard-
ing age (GROUP 5: 61,5± 21,4 vs GROUP5+: 64,7 ± 15,2, p=0.62) female gender (GROUP 
5: 54,5% vs GROUP5+: 42,2%, p=0,28), stroke risk factors, use of ambulance service, NIH at 
presentation (GROUP 5: 5±7,56 vs GROUP 5+: 4,69 ± 7,17, p=0,42), NIH at discharge, Rankin 
at discharge and IV thrombolysis rate. 
CONCLUSION 
Geographical distribution does not influence outcome in our sample, this could be explained 
because most patients presented to the ER after thrombolysis window. GROUP5+ presented lat-
er to the ER with mild strokes, which probably explains favorable outcome. Our results reflect 
stroke unawareness and the urge for stroke campaigns in Sao Paulo. 
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The stroke epidemiology in Eastern Siberia by method of territorially populational regis-
ter in 2009-2012 years 
O.A. Klochikhina1, L.V. Stachovskay2, V.V. Shрrakh3, I.Y. Saldina4

 
Russian National  Research Medical University by  N. I.   Pirogov, Moscow, RUSSIAN 
FEDERATION1,Russian National  Research Medical University by  N. I.   Pirogov, Moscow, 
RUSSIAN FEDERATION2, Irkutsk state medical academy of  Post-Graduate  education, Ir-
kutsk, RUSSIAN FEDERATION3, Irkutsk state medical academy of  Post-Graduate  education, 
Irkutsk, RUSSIAN FEDERATION4

 

Stroke stays one of serious medical and social Eastern Siberia 
Background and purpose: The aim of the work is to study rates of incidence, mortality cases 
from stroke in Russia 2009-2012, in order to organize treatment and acute stroke prevention. 
Material and methods: The research was executed with the Register method according to the 
uniform criteria of Methodological Instruction Russian National Association of Fight against 
Stroke. Study of epidemiological stroke indexes was conducted in open population of men and 
women older than 25 years in the district of Irkutsk (Eastern Siberia). The number of residents 
ware 790756, men - 355768, women - 434988 in 2009-2012.  
Results: According to the European standard, standardized stroke incidence  was 4,04  per 1000 
population among  men in 2009;  5,57  in 2010; 4,33 in 2011; 5,22 in 2012. The reduction of in-
cidence among men had not registered during the period 2009-2012.  Stroke incidence was 
3,89; 3,19; 2,92; 2,90 per population 1000 among  women in  2009-2012, in accordance. There 
was significant a decrease in the incidence of stroke among women in 2009-2012. A stroke case 
mortality rate within 28-days of stroke was 1,53; 1,51;1,00; 0,97  per 1000  population among 
men from 2009 to 2012. Unlike the number of stroke incidence among men, mortality rate 
among men had decreased in 2009-2012. A stroke case mortality rate among women decreased 
by two times in four years (1,3 in 2009; 0,79 - 2010; 0,63-2011; 0,56-2012).  
Conclusions: Epidemiological study demonstrates positive dynamics in mortality cases from 
stroke among man and women in Eastern Siberia. Incidence of stroke remains high among men 
and shows the necessity of further investigation of stroke risk factors.

B2532 Epidemiology of stroke  

Can we use reimbursement reports to identify first-ever hospitalized strokes for a national 
stroke registry? 
D. Bereczki1, A. Ajtay2 
 
Department of Neurology, Semmelweis University, Budapest, HUNGARY1,Department of 
Neurology, Semmelweis University, Budapest, HUNGARY2 

Background: to accurately follow stroke morbidity and mortality at a country level, reliable and 
continuously updated national stroke registries are needed. In countries with universal health 
insurance coverage and a single-payer reimbursement system, the electronic databases estab-
lished primarily for reimbursement purposes may be used to feed the national stroke registry 
with reliable and up-to-date information. In such analyses usually those cases are considered 
first-ever strokes who did not have a record of stroke or TIA in the previous 2 years of the index 
stroke. We tested if this 2-year limit is indeed long enough to identify the majority of those with 
previous stroke or TIA. 
Methods: the anonymized database of the National Health Insurance Fund – a single payer re-
imbursing agency with universal national coverage in Hungary – was tested for years 2002 – 
2007 for 2 districts of Budapest (District 8 and District 12). Patients having stroke or TIA were 
linked with their previous records in this 6-year period. We considered stroke or TIA in those 
with a discharge ICD-10 diagnosis of G45, I61 or I63. 
Results: the rate of apparent first-ever strokes was 86% for District 8 and 90% for District 12 
in 2002, when data were not available for previous years. For each consecutive year the period 
available to check for a previous acute cerebrovascular event increased by one additional year. 
The rate of apparent first-ever strokes therefore continuously decreased in the consecutive years 
and reached a plateau in 2006 at around 40% (between 36 and 47% in 2006 and 2007), i.e. 
when a previous history of at least 5 years was available for analysis. 
Conclusions: the rate of recurrent strokes or TIAs is underestimated if only the 2 years before 
the index event are considered. To get accurate data on first-ever strokes from such databases, 
the coverage of at least 5 years before the index event is needed. 
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Awareness of Stroke Campaign among Japanese Ambulance Crews of Emergent Medical 
Service. 
T. Ohtsuki1 
on behalf of the Joint Council of Promotion of Regional Emergency Medical Control in Mina-
mi-Kawachi and Izumi-Kishiwada
 
Stroke Centre, Kinki University Hospital, Osaka-Sayama, JAPAN1 

Objects: Most developed countries and communities have succeeded the Stroke Campaign “Act 
F.A.S.T.” and “Time lost is Brain function lost”, that could raise awareness about the signs of 
stroke and encourage people to call emergency medical service as soon as possible for these 
3-4years. Indeed, the nationwide TV commercial appearance of Ivica Osim, not only the most 
famous soccer supervision but also stroke survivor in this country, was thought to promote the 
Stroke campaign in the last 2 years, but ambulance crew still and often loaded and went to the 
nearest general emergent room instead of the regional comprehensive stroke center established 
recently. This report examine if the crews had recognized TV or any other media to provide 
stroke campaigns around a countryside of the southern Osaka, where a comprehensive stroke 
center has established since late  
2013 .  
Methods: We performed questionaries’ survey for ambulance crew just before the educational 
lectures about stroke in November 2013, which asked the crew knew or heard the campaign 
“Act F.A.S.T” and “Time is Brain”. All the data were collected with the written informed con-
sent by all the crews. 
Results: We collected the 118 questionnaires from the 150 attendance (79%). The 118 came 
from 15 female (12%), 20-63 years old (median 35). 11 (9%) had ever known the significance 
of “With a stroke, Time lost is Brain lost”. Only 8 (6.7%) were aware of the campaign “Act 
F.A.S.T.” to spot a stroke within these 2 years; 2 were by means of TV, 2 from newspapers, 3 
from Internet, and 1 in the previous lectures. In contrast, 72 (61%), 67 (57%), and 74 (63%) of 
118 identified “fallen face”, “inability to hold arm high”, “slurred speech” as one of the various 
stroke signs, respectively, apart from the Stroke campaign. 
Comments: We found that most ambulance crews never heard the nationwide Stroke campaign 
in the countryside region but had gained knowledge of the symptom properly. Lack of knowl-
edge “Time is Brain” may lead to some shipping delay of acute stroke patients to the appropri-
ate stroke center. 
 
 

B2534 Epidemiology of stroke  

ETIOLOGY OF CEREBRAL INFARCT IN YOUNG, A COHORT OF 366 CASES 
FROM THE REGION OF CONSTANTINE 
B.S. FEKRAOUI1, F. Serradj2, A. M’zahem3, A. Hamri4

 
Departement of neurology CHU Dr Benbadis Constantine, Constantine, ALGERIA1,De-
partement of neurology CHU Dr Benbadis Constantine, Constantine, ALGERIA2, Departement 
of neurology CHU Dr Benbadis Constantine, Constantine, ALGERIA3, Departement of neurol-
ogy CHU Dr Benbadis Constantine, Constantine, ALGERIAs4

Background: Cerebral infarction (CI) in young adults is relatively infrequent. Cervical artery 
dissection is the most frequently etiology reported; however between 25 to 40 % CI remains 
without cause definite. We report the results of a study on the etiological aspects and hospital 
incidence of IC in the wilaya of Constantine. 
Patients and methods:  This is a retrospective and prospective observational study conducted at 
the Department of Neurology of the University Hospital Dr Ben Badis Constantine. The inclu-
sion criteria were CI confirmed by neuroimaging and age> 15 years and &#8804; 50 years. We 
studied the different etiologies  according to TOAST classification. Hospital mortality was not-
ed and admission NIHSS was the scale of assessment of the severity of CI.Excel stat 2007 was 
used for statistic analysis. 
Results and discussion: Our cohort consisted of 366 patients hospitalized in neurology during 
the period 1 January 2003 to 30 June 2011. 212 women and 154 men with a sex ratio =0.72.  
The average age was 41.20 years. The incidence of IC in young subjects in the wilaya of Con-
stantine calculated in this study was 13.4 cas/100000h/an, a large increase of incidence was 
found between 2003 and 2010.  
Cardiac causes were the most found with 22.95 % etiologies followed by other causes 19.67%. 
Lacunars stroke were the third cause with 14.21%, atherosclerosis has been implicated in 
7.65%.  IC was undetermined etiology with 33.06%. The average NIHSS on admission was 
6.62 and a mortality rate of one month’s was at 9.84%. 
Conclusion: The incidence of cerebral infarction in young adults in our region of Constantine 
is increasing in recent years. The female predominance is seen as in maghrebin countries. The 
main etiology of CI in our young Algerians was embolic heart disease. While a third of isch-
emic stroke remains with unknown cause.   More investigations are needed to push explorations 
to understand the mechanism and identify the etiology.
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Impact of OAC management in cardioembolic stroke on stroke survival Data from a pop-
ulation based stroke registry (LuSSt) 
F. Palm1, M. Kraus2, A. Safer3, J. Wolf4, H. Becher5,  A.J. Grau6

 
Klinikum Ludwigshafen, Ludwigshafen, GERMANY1,Klinikum Ludwigshafen, Lud-
wigshafen, GERMANY2, University of Heidelberg, Heidelberg, GERMANY3, Klinikum Lud-
wigshafen, Ludwigshafen, GERMANY4, University of Heidelberg, Heidelberg, GERMANY5, 
Klinikum Ludwigshafen, Ludwigshafen, GERMANY6

Backround Cardioembolic stroke (CE) due to atrial fibrillation (AF) is associated with high 
stroke mortality. Although oral anticoagulation (OAC) reduces mortality, the impact of early 
OAC-administration is unclear. We determined whether timing of OAC initiation influenced 
mortality after stroke. 
Methods Within the Ludwigshafen Stroke Study (LuSSt), a prospective population-based stroke 
register, we analysed all patients with a first ever ischemic stroke or TIA due to AF from 2006 
untill 2010. We analysed whether the following modes of OAC-therapy influenced stroke mor-
tality: 1. OAC started in hospital; 2. OAC recommended (2a. OAC started post discharge; 2b. 
OAC recommended but not given); 3. OAC neither given nor recommended. 
Results In total 479 patients with first-ever ischemic stroke (n=394) or TIA (n=85) suffered 
from CE due to AF. Mortality rate after 500 days was 30.7%. Overall, 252 patients (52.6%) re-
ceived OAC. In 181 patients (37.8%), OAC treatment was started in hospital. Recommendation 
to start OAC post discharge was given in 110 patients (23.0%) of whom 71 patients received 
OAC (14.8%). No recommendation to start OAC was given in 158 patients (33.0%). In mul-
tivariate analysis, higher age (OR 1.07; 95% CI 1.03-1.11), CAD (OR: 2.27; 95% CI 1.2-4.3), 
PAD (OR: 2.7; 95% CI 1.04-7.03) and OAC management (OAC recommended but not given 
vs OAC started in hospital (OR: 4.6; 95% CI 1.8-11.5), OAC neither given nor recommended 
vs OAC started in hospital (OR: 12.1; 95% CI 5.8-25.5)), were independently associated with 
stroke mortality. Timing of OAC did not significantly influence stroke mortality (OAC started 
post discharge vs OAC started in hospital (OR 0.3; 95% CI 0.06-1.3)). 
Conclusions OAC treatment reduces mortality after AF-associated CE stroke. In addition to 
OAC management, age and diagnosis of CAD and PAD predicted stroke mortality. Early OAC 
initiation in eligible patients is an option as recommendation to start OAC post hospital is im-
plemented in only 64.5%. Alternatively, checking patients OAC status one month after hospital 
discharge might help to lower stroke mortality.
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Predictors of Hypertensive Changes on MRI in a Young Stroke Population 
L. Catanese1, A, Shoamanesh2, H. Lau3,  J.R Romero4, V. Babikian5,  K.S. Kase6, A. Pikula7 
 
Boston University Medical Center, Boston, USA1,Harvard University/Massachusetts General 
Hospital, Boston, USA2, Boston University Medical Center, Boston, USA3, Boston University 
Medical Center, boston, USA4, Boston University Medical Center, Boston, USA5, Boston Uni-
versity Medical Center, Boston, USA6, Boston University Medical Center, Boston, USA7

Background: We had previously noted an association between left ventricular hypertrophy 
(LVH) and severity of white matter hyperintensities (WMH) on MRI in a population of young 
adults with stroke, after adjusting for history of hypertension (HTN). We aimed to investigate 
whether this association persisted when adjusting for other clinical indicators of systemic HTN.  
Design/Methods: Clinical and imaging data of 146 consecutive patients aged 18-49 years ad-
mitted to Boston Medical Center between 01/2006-02/2010 with a new diagnosis of ischemic 
or hemorrhagic stroke were reviewed. Patients with interpretable T2/FLAIR sequences on MRI, 
and admission serum creatinine, blood pressure and echocardiogram were eligible (n=107). In-
dicators of HTN included a known history of hypertension, admission HTN (aHTN), LVH and 
elevated serum creatinine (eCr). We defined LVH as any degree of LVH per transthoracic-echo-
cardiogram, aHTN as a blood pressure higher than 140/80mmHg and eCr as creatinine higher 
than 1.1 mg/dl in females and 1.2 mg/dl in males. Using logistic regression, we compared the 
association of these indicators between patients with moderate-severe WMH in comparison to 
those without.   
Results: Moderate-severe WMH was present in 27% of patients (mean age 41 years). LVH, 
eCR, aHTN and a known history of HTN was present in 30%, 21%, 78% and 54% of the pop-
ulation respectively. In univariate analysis, all of the indicators of HTN were associated with 
moderate-severe WMH. In stepwise regression analysis only aHTN (95%CI1.2-32,p=0.03) and 
a known history of HTN (95%CI1.1-9.7,p=0.02) remained significant.  
Conclusions: Our data suggest that of all the clinical indicators of systemic HTN investigated, 
aHTN and history of HTN alone are independently associated with moderate-severe WMH on 
MRI in young stroke patients. While previously noted association between moderate-severe 
WMH and LVH was attenuated following adjustment for eCR and aHTN. Our findings need 
further evaluation in large studies. 
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Causes of ischaemic stroke in the young: study of 300 patients in Russia 
L.A. Dobrynina1, L.A. Kalashnikova2, L.A. Nazarova3

 
Research Center of Neurology, Moscow, RUSSIAN FEDERATION1,Research Center of 
Neurology, Moscow, RUSSIAN FEDERATION2, Research Center of Neurology, Moscow, 
RUSSIAN FEDERATION3 

Aim: To analyze the causes of ischemic stroke (IS) in young patients in Russian population. 
Materials and methods: Three hundred patients with IS less than 45 years of age during the 
period 2003-2011 (129 females) we enrolled in the study. All the patients were subject to the 
following tests: neurovisualization of the brain and cerebral arteries (in some patients digital 
subtraction angiography was performed), ultrasound of the cerebral arteries, echocardiography, 
determination of antiphospholipid antibodies and coagulation function tests, as well as routine 
blood tests. In a subgroup of patients blood lactate and homocysteine were measured. A subset 
of patients had muscle biopsy performed. 
Results: Causes of IS were as follows: cerebral artery dissection (28%), cardiogenic embolism 
(12%), antiphospholipid syndrome (11%), hypertension (7%), atherosclerosis (3%), antiphos-
pholipid antibody-negative Sneddon’s syndrome (4%), coagulopathy of unknown etiology 
(2%), isolated arteritis of the cerebral arteries (5%), mitochondrial cytopathy (1%), polycy-
themia (0.7%) and Moya Moya disease (0.4%). In 26% of patients the cause of the IS was not 
identified. One third of patients of those with cryptogenic stroke had clinical features and pre-
cipitating events characteristic for cerebral artery dissection. However, since visualization of 
the arteries was performed more than 3 months after the event it was impossible to reveal the 
intramural hematoma. Fifteen percent of patients with cryptogenic stroke had patent foramen 
ovale. However, its unlikely to be the cause of IS, since the neurological symptoms developed 
gradually and there was no evidence of arterial embolism in other organs. 
Conclusion: Causes of the IS in the young adults differ substantially from those in older pa-
tients. The proportion of the cryptogenic stroke decreases when the visualization of the arteries 
and other tests are performed in acute phase of stroke. 
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Mortality Trends for Stroke and Stroke Subtypes in the European Union (1994-2010) 
F. El-Sadi1, M. Nicholls2, N. Townsend3, P. Scarborough4

 
University of Oxford, Oxford, UNITED KINGDOM1,Deakin University, Geelong, AUS-
TRALIA2, University of Oxford, Oxford, UNITED KINGDOM3, University of Oxford, Ox-
ford, UNITED KINGDOM4 

Background 
A plethora of recent studies have indicated that significant reductions in stroke mortality rates 
were achieved over the last few decades. This study aimed to examine stroke mortality trends 
in the European Union over the last two decades stratified by age and sex, and to examine the 
relative contribution of different stroke subtypes (intracerebral haemorrhage, subarachnoid hae-
morrhage, ischaemic and ill defined) to the overall stroke mortality trends. 
Methods 
The WHO global mortality database was used to obtain stroke and stroke subtype mortality 
figures for the EU from 1994-2010. Crude and age-standardised mortality rates were calculated 
for the following age groups: <35, 35-44, 45-54, 55-64, 65-74, 75-84, >/=85. Joinpoint regres-
sion analysis was performed to identify the mortality trend for each country, along with calcu-
lated annual percent changes (APC) and average annual percent changes (AAPC) for each age 
and sex group.  
Results  
Of the 27 countries examined, 21 countries achieved > 40% reduction in their mortality rates. 
The age subgroup analysis showed evidence of a plateau in mortality rates for patients > 65 
years in 12 countries for men and 10 countries for women. The trend analysis for ischaemic, 
intracerebral and ill-defined strokes did not reveal a discernable pattern across countries. How-
ever, the trend for subarachnoid hemorrhage showed relatively stable mortality rates for most 
countries over the last 2 decades.  
Conclusion 
The data is suggestive of a significant decline in stroke mortality rates across all countries, but 
the rates of decline varied markedly. The evidence also indicates a possible plateau in mortality 
rates for patients over the age of 65 compared to younger patients. The relatively constant mor-
tality rate for subarachnoid hemorrhage is possibly secondary to the effect of a different patho-
physiological process and risk factor profile compared to other stroke subtypes. 
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Quality of life after stroke – a 3 months follow-up study of a stroke population in Buda-
pest 
I. Szocs1, J. Lam2, I. Vastagh3,  D. Bereczki4, C. Ertsey5,  E. Belicza6

 
Semmelweis University. Department of Neurology, Budapest, HUNGARY1,Semmelweis 
University. Health Services Managment Training Center, Budapest, HUNGARY2, Semmelweis 
University. Department of Neurology, Budapest, HUNGARY3, Semmelweis University. De-
partment of Neurology, Budapest, HUNGARY4, Semmelweis University. Department of Neu-
rology, Budapest, HUNGARY5, Semmelweis University. Health Services Managment Training 
Center, Budapest, HUNGARY6

Background: Identifying population groups at higher risk for lower quality of life (QoL) after 
stroke could improve the management of stroke patients. Comparing data from different health 
groups from several European countries could also help us aid those at need in a more selective 
manner. 
Methods: In the frame of the EuroHOPE project we have assessed 200 acute stroke patients 
admitted consecutively to the Department of Neurology of Semmelweis University. We have 
collected data regarding prestroke socio-economic status, severity of stroke (assessed at onset 
by the NIH Stroke Scale - NIHSS), management (if thrombolysis was performed) and out-
come (modified Rankin Scale - mRS - at discharge). We performed a follow-up at 3 months 
assessing the QoL and satisfaction of patients using a set of questionnaires (EuroQol-5D-5L, 
EuroQol-15D-5L, EORTC IN-PATSAT32, further termed EQ-5D, EQ-15D, PATSAT). Possible 
significant predictors of QoL were identified by univariate testing. To evaluate if these factors 
remain independent predictors of QoL, the general linear model was used in multivariate analy-
sis. 
Results: In univariate analysis rtPA treatment, marital status prior to stroke, form of dwelling 
after stroke, and mRS score at discharge were significantly associated with at least one measure 
of QoL. In multivariate testing mRS at discharge was the strongest independent predictor of 
EQ-5D, and of EQ-15D (p<0.001 for both). After adjusting for the effect of age, sex, education, 
NIHSS and mRS, form of dwelling after stroke remained an independent predictor of EQ-5D 
(p=0.033) and EQ-15D (p=0.006). Thrombolysis status (performed/not) was not significantly 
associated with any measure of QoL in multivariate testing. 
Conclusion: In addition to the functional status at discharge (mRS), the location of dwelling 
after stroke is a significant predictor of QoL, which should be considered during rehabilitation 
after stroke. 
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Morbidity and mortality of stroke in teaching hospital of Tlemcen (Algeria) 12 years of 
registration   (2001 to 2012) 
D REGAGBA1, D BOUCHNAK2, K MEGUENNI3

 
Departement of epidemiology and prevention Teaching hospital of Tlemcen, Mohamed V 
Tlemcen, ALGERIA1,Departement of neurology Teaching hospital of Tlemcen Algeria, Mo-
hamed V Tlemcen, ALGERIA2, Departement of epidemiology and prevention  Teaching hospi-
tal of Tlemcen, Mohamed V Tlemcen, ALGERIA3

Background Stroke constitute one of the main causes of morbidity, disability and mortality 
worldwide, the aim of this study is to examine morbidity and mortality of stroke in department 
of neurology at teaching hospital of Tlemcen (west Algeria). Materials and Methods The co-
hort of patients admitted to hospital for stroke during 2001 to 2012 is included in the study; 
the assessment is based on age, sex, stroke typology and mortality during 28 days follow the 
attacks. Results and discussion During the period of study, 5053 patients were included with an 
annual average of 421 patients, a sex ratio equal 0.7 and an average of age 66.32 CI95% : 65.88 
– 66.76 years, for women 66.12 CI95% : 65.5 – 66.7 years and men 67.9 CI95% : 66.2 – 69.5 
years, the typology of stroke is ischemia (71.5%), hemorrhagic (26.3 %) and mixed (2.2 %), 
15.4% (n= 782) of patients had died, a sex ratio equal 0.78 and an average of age 69,87 CI95% 
: 68.92-70.82 years , for women 69.6 CI95% : 68.27-71.02 years, and men 70.16 CI95% : 
68.89 – 71.44 years, the typology of stroke is ischemia (40%), hemorrhagic (26,3 %) and mixed 
(7,5 %), factors related to mortality after accomplishing a logistic regression are hemorrhagic 
(OR= 2.1 CI95% : 1.7 – 2.5), age ≥ 65years (OR= 1.873 CI95% :1.6 – 2.2) and mixed (OR = 
1.86 CI95% :1.1 – 3.3). assessing trends in incidence and frequency of stroke mortality shows 
the stability of incidence ( t ns, test r NS) and decreasing of mortality (r = - 0.917, p<10-3, r2 
= 0.84). the incidence of stroke in Tlemcen province was less them of developed countries 
respected the gradient between two regions but was close than developing countries , stroke 
attacks touch the younger patient by contribution of developed countries. Conclusion Stroke 
become a serious problem of public health needed implantation of a strategy of control and pa-
tient management Based on studies more pushups 
Keys words: stroke, incidence, mortality, Tlemcen (Algeria), trends 
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Stroke among young and middle-aged: The Russian Stroke Registry 
O.A. Кlochihina1 
 
Russian National  Research Medical University by  N. I.  Pirogov, Moscow, RUSSIAN 
FEDERATION1

Stroke remains an urgent problem of population of young and middle-aged. 
Background and purpose: The aim of the work was to study rates of incidence, mortality cases 
from stroke among young and middle-aged people in Russia by method of territorially popula-
tional register as part of a multicenter study during 2009-2012 years. 
Methods: The research was executed with the Register method according to the uniform crite-
ria of Methodological Instruction  Russian National Association of  Fight against Stroke using 
ICD-10. An object of the study was a personal case of stroke lasting 28 days. The Study of epi-
demiological stroke indexes was conducted in open population of men and women 25-59 years 
in different regions of Russia.  
Results: According to the European standard, standardized stroke incidents among men 25-59 
years was as two times higher than among women in this age group in  2009-2012. Stroke in-
cidence among men in 2009 was 1.19 per 1000 population: 1,22 in 2010: 1,6 in 2011; 1,08 in 
2012. Among women it was 0,62; 0,7; 0,62; 0.58  per 1000 in 2009-2012, in accordance. The 
stroke incidence showed a reduction in of both men and women over the last three years of the 
study, 2010-2012.  Nonetheless the data obtained allow to relate this age group to a high risk 
of stroke, that is especially serious for men. The mortality rate has shown a reduction by 34% 
from 2009 to 2012 among men, the age group of 25-59 years (0.21 - 2009, 0.23 - 2010, 0.19 
- 2011, 0.14 - 2012). A significant reduction in mortality rate can be explained by the set of 
measures; early diagnosis, adequate treatment of acute stroke period, new methods of treatment 
of stroke. Stroke mortality of women 25-59 years was on average two times lower than that of 
men in 2009-2012: 0,08; 0,1; 0,08; 0,08 per 1000, in accordance. The mortality rate of women 
has remained unchanged during 4 years of the study. 
Conclusions: The incidence of stroke and mortality rate among young and middle-aged stays 
high and this problem requires further study.

B2542 Epidemiology of stroke  

Epidemiology of stroke in Ukraine 
T.S. Mishchenko1, O.E. Kutikov2

 
“Institute of Neurology, Psychiatry and Narcology of the NAMS of Ukraine” SI, Kharkiv, 
UKRAINA1,”Institute of Neurology, Psychiatry and Narcology of the NAMS of Ukraine” SI, 
Kharkiv, UKRAINA2

Brain stroke is one of the main causes of mortality and dependency of the population of 
Ukraine. 
The epidemiological results provided here are based on data from the Stroke Register of 
Ukraine and official government statistical reports. During the last 5 years (2009-2013) an in-
cidence of stroke has increased from 282.3 per 100.000 to 297.8 per 100.000. More than one 
third of all strokes (35.5 %) occurred in persons of age under 60 years. The greatest amount of 
stroke was registered in of eastern and southern regions whereas the smallest amount was regis-
tered in western regions of Ukraine. A proportion of ischemic stroke to hemorrhagic stroke was 
4:1. The main risk factors of the brain stroke in Ukraine were arterial hypertension (78.0 %), 
dyslipidemia (53.2 %), alcohol abuse (38.3 %), diabetes mellitus II (31.2 %), cardiac diseases 
(29.8 %), smoking (18.2 %), and adverse ecological conditions.  
Stroke mortality range during last 5 years was from 98.2 to 86.7 per 100.000 of population and 
since 2009 has been demonstrating a tendency to stabilize. Mortality due to ischemic stroke 
was 44.8, due to intracerebral hemorrhages 27.7, due to subarachnoidal hemorrhage 2.8, due to 
stroke not otherwise specified 11.3 per 100.000 of population. A rate of development of depen-
dencies resulting from stroke in Ukraine was 4.2 per 10.000 of population.   
The stroke incidence data mentioned above are stipulated by a low knowledge and aware-
ness of the population about stroke early signs and risk factors. To overcome this situation a 
non-governmental organization All-Ukrainian Stroke Association was established. The Associ-
ation organizes annual activities such as street educational actions, TV lections, distributions of 
informational material regarding healthy way of life, stroke risk factors, stroke early signs, and 
actions need to be performed for patients with stroke.
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Is a new seasonal pattern of stroke emerging? 
Y.K. Minn1, S. Hwang2, I. Koh3, S. Suk4, J. Lee5,  J. Park6

 
Department of neurology,Hallym University, Seoul, SOUTH KOREA1,Department of neu-
rology, Hallym University, Seoul, SOUTH KOREA2, Department of Neurology,National Medi-
cal Center, Seoul, SOUTH KOREA3, Department of neurology, Wonkwang University, Sanbon, 
SOUTH KOREA4, Department of Neurology, Ilsan Hospital, Koyang, SOUTH KOREA5, De-
partment of Neurology, Inje University, Seoul, SOUTH KOREA6

Background: Seasonal variations and a winter-related increase in ischemic stroke (IS) have 
been previously reported. It is unknown whether this seasonal observation is fixed or changes 
over the course of time. 
Methods: Between March 2000 and February 2009 we enrolled 1830 patients with IS who were 
admitted to our hospital in Seoul, Korea. We divided each year into four seasons and seasonal 
indexes were calculated for each half-decade.  
Results: Seasonal indexes between 2000 and 2004 were 105.5 (spring), 82.5 (summer), 104.0 
(fall) and 107.9 (winter). Those after 2004 were 97.7, 108.6, 94.5 and 97.2. 
Conclusion: The traditionally observed winter increase in IS was observed during the five years 
ending in 2000, although this pattern did not continue for the second five year term that ended 
in 2009. 
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A gender-specific analysis of association between HDL-cholesterol and Central Obesity in 
patients with Stroke in Clinica Alemana Temuco, Chile. 
R.J. RIVAS1, C.A. Klapp2, C. Daroch3, H.M. Vásquez4

 
Stroke Unit / Clínica Alemana de Temuco, TEMUCO, CHILE1,Stroke Unit / Clínica Ale-
mana de Temuco, Temuco, CHILE2, Stroke Unit / Clínica Alemana de Temuco, TEMUCO, 
CHILE3, Stroke Unit / Clínica Alemana de  Temuco, TEMUCO, CHILE4

Background: Stroke incidence in Chile is estimated to be 29,000 per year. Cardiovascular co-
morbidities are common among stroke survivors. As a result, recurrent stroke and cardiac dis-
ease are the leading causes of mortality in stroke survivors. Persons who were more physically 
active before stroke had less severe strokes and better functional outcomes than those who 
had been less active. Methods: We used data from a prospective cohort of acute ischemic pa-
tients who were admitted to Clínica Alemana Temuco (January 2011-December 2013). Patients 
were evaluated by two nutritionists. Waist circumference (WC) was measured at the midpoint 
between the last rib and the iliac crest with participants standing and wearing only undergar-
ments. Central obesity (CO) was defined by waist >102 cm in men, >88 cm in women. HDL-c 
<40 mg/dL in men, <50 mg/dL in women. The aim is to evaluate whether patients with Stroke, 
HDL-c and CO are associated and if there is difference between sexes.  We used de ATP III 
guidelines. Fisher´s exact test was used. All patients have informed consent. Results: From a 
total of 225 patients admitted with a diagnosis of stroke. 124 were assessed by nutritionists, of 
which 102 had HDL-c and WC. 55 were males, mean body mass index (BMI) 28.6 (19.6-37.4), 
mean age 62.2 years (27 – 89), mean total cholesterol 184.6 (85-315), CO was found in 47.3%. 
For low HDL and CO: odds ratio (OR), 4.47; 95% CI, 1.23 to 16.28, P=0.015. 46 were females, 
mean BMI 29.3, mean age 58.3 years (24 – 82), mean total cholesterol 194.8 (106-316). CO 
was found in 80.4%. For low HDL and CO, odds ratio (OR), 2.63; 95% CI, 0.57 to 12.13, P= 
0.137. Conclusions: In the CHS study, high HDL cholesterol was associated with a decreased 
risk of ischemic stroke in men but not women. We found association within high HDL and CO 
in men.  Although among women, there are more obese, this was not associated with low HDL. 
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“Stroke in Baku” 
D.B. Gulabli (Mahmudova)1, S.I. Mahmudova2

 
Azerbaijan Medical University, BAKU, AZERBAIJAN1,National  Stroke Association, 
BAKU, AZERBAIJAN2

The problem of cerebrovascular disease and most formidable of its manifestations - cerebral 
stroke, keeps emergency social and medical importance worldwide. In large cities with popu-
lations of more than 1 million people, the incidence of stroke, disability and mortality figures 
were significantly higher than in urban areas with a population of 500,000. Spearman rank cor-
relation - a non-parametric method , which is used for the purpose of studying the relationship 
between the statistical phenomena. In this case, determines the actual degree of parallelism 
between the two rows of quantitative properties . As a result, an assessment of the link between 
signs , so correlation between the frequency of hospitalization and discharged patients is 1-very 
good connection, i.e. more often hospitalized stroke patients, the more patients remain alive.
This feature is particularly important in cases where direct measurement of the dependent vari-
able is difficult. If the function is linear in the parameters, we speak of a linear regression model 
. If a linear relationship between y and x, then the theoretical model is given by yi = βo+β1xi + 
ei, i = 1, 2 , ., N, and the model is called a simple linear regression of y on x. Magnitude βo and 
β1 are unknown parameters. Thus, the relationship between the frequency of hospitalization 
and discharged patients (coefficient b1=76,1763; b0= -1284,2- national) reveals a direct link to 
the country as well as in Baku (b1 =16,0412 b0 = -556,85). Survival analysis period 2005-2009 
the country and the capital found prognostic unfavorable type of survival curve for capital: the 
increase in the likelihood of deaths. Regression analysis showed high reliability survival of 
stroke patients in the capital at admission.To study the clinical features, functional outcomes 
of stroke by population register in a standardized program start accepting in 2009, revealed the 
most important factors of death and their dependence on the health care system. 
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Strategic role of frontal-subcortical neuronal circuits for processing speed deficits in 
age-related small vessel disease 
B. Gesierich1, S. Seiler2, L. Pirpamer3,  M. Gonik4, E. Hofer5,  E. Juvent6, E. Duchesnay7,  H. 
Chabriat8, S. Ropele9, R. Schmidt10, M. Dichgans11, M. Duering12 
 
Institute for Stroke and Dementia Research, Klinikum der Universität München, Munich, 
GERMANY1,Department of Neurology, Medical University of Graz, Graz, AUSTRIA2, De-
partment of Neurology, Medical University of Graz, Graz, AUSTRIA3, Institute for Stroke and 
Dementia Research, Klinikum der Universität München, Munich, GERMANY4, Department 
of Neurology, Medical University of Graz, Graz, AUSTRIA5, Department of Neurology, CHU 
Lariboisière, Assistance Publique des Hôpitaux de Paris, Paris, FRANCE6, Neurospin, CEA 
Saclay, Gif sur Yvette, FRANCE7, Department of Neurology, CHU Lariboisière, Assistance 
Publique des Hôpitaux de Paris, Paris, FRANCE8, Department of Neurology, Medical Univer-
sity of Graz, Graz, AUSTRIA9,Department of Neurology, Medical University of Graz, Graz, 
AUSTRIA10, Institute for Stroke and Dementia Research, Klinikum der Universität München, 
Munich, GERMANY11, Institute for Stroke and Dementia Research, Klinikum der Universität 
München, GERMANY12

Background: Cerebral small vessel disease (SVD) is the most common cause of vascular cog-
nitive impairment (VCI) and typically manifests with slowed processing speed. Recently, we 
demonstrated a strategic role of ischemic lesions within frontal-subcortical neuronal circuits in 
determining the processing speed decline in CADASIL (Duering et al. Brain 2011, Duering et 
al. NeuroImage 2012), an inherited small vessel disease and model for pure VCI. The objective 
of the current study was to test the generalizability of these findings to age-related, sporadic 
small vessel disease. 
Methods: We studied 584 healthy subjects from the Austrian Stroke Prevention Study (ASPS), 
a community-dwelling cohort study. White matter hyperintensities (WMH) were segmented 
on FLAIR images and registered to standard space. Processing speed was assessed by the trail 
making test part B (TMT-B) time. The impact of WMH location on TMT-B was tested with two 
independent methods. First, we conducted voxel-based lesion-symptom mapping (VLSM). Sec-
ond, we used graph-based statistical models (i.e. Bayesian Networks) with WMH volumes in 
major white matter tracts as independent variables.  
Results: Voxel-based lesion-symptom mapping identified several voxel clusters in the forceps 
minor and anterior thalamic radiation showing a significant association between the presence of 
WMH and slowed TMT-B performance. The Bayesian Network analyses revealed regional le-
sion volumes within the same tracts, as direct predictors for slowed TMT-B performance. 
Conclusions: Consistent with previous findings in CADSIL, slowed information processing 
speed is related to ischemic damage in frontal-subcortical circuits in sporadic SVD. Regional 
ischemic lesion volumes in these circuits might be a useful predictor for cognitive deficits in 
SVD. 
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Metabolic Syndrome in Patients with Lacunar Stroke: The SPS3 trial. 
S. Zhu1, L.A. McClure2, A. Pikula3, H. Lau4, C. Kase5, C. White6, V. Babikian7,  J.R. Romero8, 
T. Nguyen9, O. Benavente10

 
Boston Medical Center, Boston, USA1,University of Alabama at Birmingham, Birmingham, 
USA2, Boston Medical Center, Boston, USA3, Boston Medical Center, Boston, USA4, Boston 
Medical Center, Boston, USA5, University of Texas Health Science Center at San Antonio, San 
Antonio, USA6, Boston Medical Center, Boston, USA7, Boston Medical Center, Boston, USA8, 
Boston Medical Center, Boston, USA9,University of British Columbia, Vancouver, CANADA10 
 
Background 
Metabolic syndrome (METS) is an inter-related group of risk factors associated with higher risk 
of cardiovascular disease and diabetes. METS has been associated with a higher risk of incident 
ischemic stroke. In this report, we examine the relationship of METS to stroke recurrence in the 
SPS3 cohort. 
Methods 
The Secondary Prevention of Small Subcortical Strokes Study (SPS3) enrolled 3020 patients 
with MRI confirmed lacunar strokes from North and Latin America and Spain. Baseline METS 
status was determined via consensus guidelines.  Associations between METS and risk of re-
current stroke were examined using Cox proportional hazards models, controlling for factors 
significantly associated with METS in a multivariable model (age, race, smoking, alcohol 
use, exercise, history of myocardial infarction [MI], dyslipidemia and modified Rankin Scale 
[mRS]). 
Results 
Baseline prevalence of METS was 70% (2096 of 3009), without gender differences. Partici-
pants with METS were younger (62 vs 66 years, p<0.01), more likely to be Hispanic (74% vs 
68%, p<0.01) and less likely to have good functional status (defined as mRS <=1) at enrollment 
(64% vs 71%, p<0.01). 
Over a median of 3.8 years follow-up, 240 recurrent ischemic strokes occurred with 135 (56%) 
being lacunar. The annual rate of recurrent lacunar stroke was significantly higher for those 
with METS than those without at 1.4 vs 0.78 (HR 1.7, 95% CI 1.1-2.6); annual rate for any re-
current ischemic stroke was also higher in the METS group (2.4 vs 1.8, HR 1.2, 95% CI 0.92-
1.7) though this did not reach statistical significance. METS was also associated with a higher 
rate of MI (HR 1.9, 95% CI 1.1-3.6). 
Conclusion 
METS was highly prevalent in this large cohort of lacunar stroke patients. It was associated 
with worse functional status and was significantly associated with higher risk of recurrent lacu-
nar strokes and incident MI. Further research is warranted to better characterize the relationship 
between METS and lacunar stroke. 
 
 

B2603 Small vessel stroke and white matter disease  

Effects of aging in cerebral arterioles in CADASIL and healthy controls 
M.H. Viitanen1, Q. Miao2, L. Myllykangas3,  T. Paloneva4, S. Tuisku5,  S. Roine6, H. Kalimo7 
 
Dept. of Geriatrics, University of Turku, Turku, FINLAND1,Dept. Pathology, University of 
Turku, Turku, FINLAND2, Dept. of Pathology, University of Helsinki, Helsinki, FINLAND3, 
Dept. of Pathology, Keskipohjanmaan keskussairaala, Kokkola, FINLAND4, Dept. of Neurol-
ogy, Keskipohjanmaan keskussairaala, Kokkola, FINLAND5, Bept. of Neurology, University 
hospital of Turku, Turku, FINLAND6, Dept. of Pathology, University of Helsinki, Helsinki, 
FINLAND7 

Background: It is shown that the changes with age in small intracerebral arterioles do not cor-
relate with those in large cerebral arteries. The vessel wall thickness is linearly proportional to 
the luminal diameter. Patients with leukoaraiosis had thicker vessel walls than controls. CA-
DASIL is a hereditary small vessel disease due to mutations in NOTCH3 gene, which cause 
vascular smooth muscle cells (VSMC) degeneration in small arteries with consequent fibrosis 
and stenosis. In the brain CADASIL causes marked leukoaraiosis and lacunar infarcts in WM 
and deep GM. The onset and duration of the disease vary in a same family and the cause of this 
variation is unknown.  
We performed a comparative quantitative morphometric analysis of cerebral arterioles between 
CADASIL patients and controls aged from 32 to 95 years to clarify the effect of aging in CA-
DASIL and normal aging. 
Methods: CADASIL patients aged 32-95 years were included to the study. Persons with similar 
ages and without known cerebrovascular disease, dementing disorder or vascular risk factors in 
clinical records, and no cerebral amyloid angiopathy (CAA) in the neuropathological examina-
tion were used as controls. Morphometric analysis of arterioles was performed on H&E stained 
sections from the frontal lobe. The luminal and external diameters of arterioles were measured 
using an image analyzer.  
Results: The mean luminal diameter of cerebral arterioles decreased with age in both the WM 
and GM, more markedly in CADASIL patients. The arteriolar wall thickness increased with 
age in the cerebral WM in CADASIL patients, whereas the changes in the controls were minor. 
The changes in the thickness of arteriolar walls with age in the GM arterioles were insignificant 
in both CADASIL patients and controls. The mean diameter of arteriolar lumina in the WM is 
larger than that in in the GM, which relationship persisted even to very old age in the controls, 
whereas it was reversed in elderly CADASIL patients, due to the predominant affection of WM 
arterioles. 
Conclusion: The increased arteriolar wall thickness and decreased luminal diameter explains 
the increase of leukoaraiosis in the WM.
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IDENTIFICATION OF DIFFERENTIALLY EXPRESSED GENES IN BRAIN TISSUE 
FROM SUBJECTS WITH HEREDITARY SMALL VESSEL DISEASE 
M.F. Ritz1, C. Grond-Ginsbach2, M. Tolnay3,  H. Gensicke4, S. Engelter5,  L. Bonati6, P. Lyrer7,  
N. Peters8 
 
Department of Biomedicine, University of Basel, Switzerland, Basel, SWITZER-
LAND1,Department of Neurology, University Hospital Heidelberg, Heidelberg, GERMANY2, 
Department of Pathology, University Hospital Basel, Basel, 3, Department of Neurology and 
Stroke Center, University Hospital Basel, Basel, 4, Department of Neurology and Stroke Cen-
ter, University Hospital Basel, Basel, 5, Department of Neurology and Stroke Center, Univer-
sity Hospital Basel, Basel, 6, Department of Neurology and Stroke Center, University Hospital 
Basel, Basel, 7, Department of Neurology and Stroke Center, University Hospital Basel, Basel, 
SWITZERLAND8 

Background: Small vessel disease (SVD) is an important cause of stroke and vascular demen-
tia (VaD). CADASIL is the most frequent form of hereditary stroke and may serve as an ideal 
model for the mechanisms of ischemia and neuronal damage in SVD, causing stroke and VaD. 
To date, the molecular mechanisms linking SVD and neuronal damage are incompletely under-
stood. 
Methods: We compared gene expression in snap frozen post-mortem brain specimens from 
frontal and occipital cortex and white matter (WM) of 2 CADASIL subjects with samples 
from 5 non-affected controls by oligonucleotide-based microarray technology (Affymetrix® 
Genechips). Gene annotation and statistic analysis were performed using Partek® Genomics 
Suite. Genes with fold expression change < -1.2 or > 1.2, and P < 0.05 were considered sig-
nificantly differently expressed between both groups. Biological/functional clustering of these 
genes was performed through the use of DAVID® bioinformatics resources. 
Results: Most differentially expressed genes were found in WM (2972 vs 1081 genes in cor-
tex). Functional classification revealed that genes overexpressed in WM (both frontal and oc-
cipital) of CADASIL were involved in focal adhesion and glycolysis. Down-regulated genes 
belong to ubiquitin-mediated proteolysis (frontal) and oxidative phosphorylation, suggesting 
neurodegeneration and hypoxia. In cortex, genes of protein catabolism and oxidative phosphor-
ylation were reduced in CADASIL. Interestingly, as for WM, down regulation of ubiquitin-me-
diated proteolysis was only found in the frontal lobe.  
Conclusions: Our results indicate abnormal conjunctive tissue changes and suggest that, on a 
molecular level, hereditary SVD follows patterns of neurodegeneration in addition to hypox-
ia-induced metabolic changes. There seems to be a regionally distinct pattern of altered gene 
expression. These results may provide a more detailed insight into the mechanisms of neuronal 
damage in SVD and a basis for neuroprotective strategies. 

B2605 Small vessel stroke and white matter disease  

Blood pressure variability is associated with white matter hyperintensity volume in com-
munity dwelling elderly with hypertension. 
J. van Dalen1, L.S.M. Eurelings2, M.D. Steenwijk3,  H. Vrenken4, M.W.A. Caan5,  W.A. Van 
Gool6, E.P. Moll-Van-Charante7,  E. Richard8 
 
Academic Medical Centre, Amsterdam, THE NETHERLANDS1,Academic Medical Cen-
tre, Amsterdam, THE NETHERLANDS2, VU University Medical Centre, Amsterdam, THE 
NETHERLANDS3, VU University Medical Centre, Amsterdam, THE NETHERLANDS4, 
Academic Medical Centre, Amsterdam, THE NETHERLANDS5, Academic Medical Centre, 
Amsterdam, THE NETHERLANDS6, Academic Medical Centre, Amsterdam, THE NETHER-
LANDS7, Academic Medical Centre, Amsterdam, THE NETHERLANDS8 

Introduction: White matter hyperintensities of presumed vascular origin (WMH) are associated 
with an increased risk of stroke. They are a common finding on brain MRI of healthy elderly 
and associated with a history of chronic hypertension. Recently, blood pressure (BP) variability 
has been hypothesized to be a risk factor for stroke. We studied the relation between BP vari-
ability and WMH volume in a sample of community dwelling elderly with hypertension. 
Methods: 193 participants with a systolic blood pressure >140 mmHg (aged 72-80) from the 
Prevention of Dementia by Intensive Vascular Care (PreDIVA) trial, underwent brain MRI. 
Blood pressure was measured 2 years prior to (t0) and at the time of MRI (t1). Sys- and diastol-
ic BP were determined as the mean of 2 automated measurements. The mean arterial pressure 
(MAP) was calculated for t0 and t1 using the mean BP. Sys- and diastolic BP variability were 
calculated as the absolute difference between the 2 measurements at t0 added to the absolute 
difference between the 2 measurements at t1. The product of their T-scores was used as a mea-
sure of combined BP variability. WMH were segmented automatically from 3T, 3D FLAIR, and 
corrected for total brain volume. We used linear regression to assess the association between BP 
variability and WMH volume.  
Results: Sys- (p=0,042) and diastolic BP variability (p=0,016), particularly when combined (st. 
beta: 0,204, p=0,005, R2: 0,051) were significantly associated with WMH load. Combined BP 
variability remained a significant predictor of WMH (st. beta: 0,213, p=0,005) after adjustment 
for age, gender and MAP at t0 and t1. 
Conclusion: Blood pressure variability rather than MAP, sys-, or diastolic blood pressure, was 
associated with WMH volume in a group of elderly with hypertension. The absolute difference 
between two BP measurements in close succession may be an important risk factor for cerebral 
small vessel disease. 
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Chronic kidney disease is an independent predictor of cardiovascular events and all-cause 
mortality in patients with acute lacunar stroke 
N.S. Saji1, T.S. Sato2, K.N. Nagai3,  T.E. Ebata4, K.S. Sakuta5,  K.S. Sakai6, T.S. Shimoyama7,  
S.Y. Yamashita8, J.A. Aoki9, K.K. Kobayashi10, N.M. Matsumoto11, J.U. Uemura12, K.S. Shiba-
zaki13, K.K. Kimura14 
 
Department of Stroke Medicine, Kawasaki Medical School, Kurashiki, JAPAN1,Depart-
ment of Stroke Medicine, Kawasaki Medical School, Kurashiki, JAPAN2, Department of Stroke 
Medicine, Kawasaki Medical School, Kurashiki, JAPAN3, Department of Stroke Medicine, Ka-
wasaki Medical School, Kurashiki, JAPAN4, Department of Stroke Medicine, Kawasaki Med-
ical School, Kurashiki, JAPAN5, Department of Stroke Medicine, Kawasaki Medical School, 
Kurashiki, JAPAN6, Department of Stroke Medicine, Kawasaki Medical School, Kurashiki, 
JAPAN7, Department of Stroke Medicine, Kawasaki Medical School, Kurashiki, JAPAN8, De-
partment of Stroke Medicine, Kawasaki Medical School, Kurashiki, JAPAN9,Department of 
Stroke Medicine, Kawasaki Medical School, Kurashiki, JAPAN10, Department of Stroke Med-
icine, Kawasaki Medical School, Kurashiki, JAPAN11, Department of Stroke Medicine, Kawa-
saki Medical School, Kurashiki, JAPAN12, Department of Stroke Medicine, Kawasaki Medical 
School, Kurashiki, JAPAN13, Department of Stroke Medicine, Kawasaki Medical School, Ku-
rashiki, JAPAN14 

Background: Chronic kidney disease (CKD) is associated with cardiovascular events and mor-
tality, but this association has not been specifically shown in patients with acute lacunar stroke. 
This study aimed to clarify whether CKD is an independent predictor of cardiovascular events 
and mortality in patients with acute lacunar stroke. 
Methods: We enrolled all patients who were admitted to our hospital within 24 hours after the 
onset of their first-ever acute lacunar stroke from April 2007 to March 2013. Lacunar stroke 
was defined as an ischemic lesion measuring <15 mm in diameter on initial diffusion-weighted 
imaging scans. CKD was defined as an estimated glomerular filtration rate (eGFR) <60 mL/
min/1.73 m2 on admission. Patients were divided into groups according to the presence or ab-
sence of CKD, and clinical characteristics were compared between the two groups. Event-free 
survival analysis was performed using Kaplan-Meier plots, the log-rank test, and the Cox pro-
portional hazards model controlling for known vascular risk factors. 
Results: A total of 152 patients (66% male, mean age 69 years) were enrolled, of whom 44 
(29%) had CKD. The eGFR was lower in patients with cerebral small vessel disease than in 
those without (microbleeds, 67.7 vs 79.0 mL/min/1.73 m2, P<0.01; white matter disease, 63.8 
vs 81.7 mL/min/1.73 m2, P<0.001). Kaplan-Meier analysis showed that patients with CKD had 
poorer cardiovascular event-free survival and all-cause mortality than those without (log-rank 
test, both P<0.001). Multivariate Cox proportional hazards analysis showed that CKD was an 
independent predictor of cardiovascular events and all-cause mortality after adjustment for age, 
sex, vascular risk factors, National Institutes of Health Stroke Scale score on admission, and ce-
rebral small vessel disease (hazard ratio: 3.83, 95% confidence interval: 1.47-10.28, P<0.01). 
Conclusion: CKD is an independent predictor of cardiovascular events and mortality in patients 
with acute lacunar stroke. 
 
 

B2607 Small vessel stroke and white matter disease  

White matter hyperintensities of presumed vascular origin and the extent of deep intrace-
rebral haemorrhage: initial results from INTERACT2 
C. Delcourt1, E. Heeley2, R. Al-Shahi Salman3,  C. Stapf4, P. Lavados5,  T. Robinson6, Y. 
Huang7 
 
The George Institute for Global Health, University of Sydney, Royal Prince Alfred Hospi-
tal, Sydney, AUSTRALIA1,The George Institute for Global Health, Royal Prince Alfred Hos-
pital, University of Sydney, Sydney, AUSTRALIA2, NHS Lothian, University of Edinburgh, 
Edinburgh, UNITED KINGDOM3, Department of Neurology, APHP - Hôpital Lariboisière and 
DHU NeuroVasc Paris - Sorbonne, Univ Paris Diderot, Paris, FRANCE4, Clinica Alemana-Uni-
versidad del Desarrollo, Santiago, CHILE5, Department of Cardiovascular Sciences and NIHR 
Biomedical Research Unit in Cardiovascular Disease, University of Leicester, Leicester, UNIT-
ED KINGDOM6, Department of Neurology, Peking University First Hospital, Beijing, CHINA7

Background: White matter hyperintensities of presumed vascular origin (WMHPVO) ), or tra-
ditionally called leukoaraiosis, are common in patients with intracerebral haemorrhage (ICH). 
WMHPVO may signify underlying vessel and tissue fragility, thereby influencing the volume 
of deep ICH and its extension as intraventricular haemorrhage (IVH). Method: One neurolo-
gist measured the ICH and IVH volumes of 150 randomly selected baseline CTs of patients 
with deep hemispheric ICH included in the INTERACT2 trial, using an automated technique 
blind to clinical details. WMHPVO in the hemisphere contralateral to the ICH were categorised 
by location (frontal anterior, frontal posterior, parietal and occipital), extent (periventricular, 
periventricular and deep white, and extension to the subcortical white matter) and severity 
(mild, moderate or severe) according to the Ribeiro scale (range 0-36, with 4 indicating mild 
periventricular hypodensities in all four regions). The WMHPVO Ribeiro scale was dichoto-
mized (<5 vs ≥5) to compare median IVH and ICH volume using a Wilcoxon rank sum test and 
linear regression was used to measure the association between the ICH and IVH volumes and 
the WMHPVO scores. Results: More diffuse and severe WML were associated with the pres-
ence of IVH extension (50% vs 21%, p<0.01); WMHPVO severity (WMHPVO≥5) correlated 
with IVH volume (p<0.01) but not ICH volume (p=0.40). Higher WMHPVO scores correlated 
with larger volume of IVH (p<0.01) but not of ICH (p=0.40). Conclusion: The extent and se-
verity of WMHPVO are associated with the presence and degree of IVH, which is known to be 
a predictor of poor outcome after ICH, raising the possibility that both parenchymal and vascu-
lar fragility mediate poor outcome. 
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Carotid atherosclerosis in cerebral small vessel disease – preliminary results from the 
SHEF-CSVD Study. 
J. Staszewski1, R. Piusińska-Macoch2, A. Stępień3,  E. Skrobowska4, B. Brodacki5 
 
Military Institute of Medicine, Warsaw, POLAND1,Military Institute of Medicine, Warsaw, 
POLAND2, Military Institute of Medicine, Warsaw, POLAND3, Military Institute of Medicine, 
Warsaw, POLAND4, Military Institute of Medicine, Warsaw, POLAND5 

Background.  
Carotid plaque burden is a measure of subclinical atherosclerosis. It may improve risk predic-
tion, however it has not been thoroughly described in patients with cerebral small vessel disease 
(CSVD).
Aim.
The purpose of this single center study was to compare maximum carotid plaque thickness 
(CPT), common carotid intima-media thickness (cIMT) in patients with different manifesta-
tions of CSVD and with control group (CG).  
Methods. 
145 patients with MRI markers of CSVD with recent lacunar stroke (LS), deep hemorrhagic 
stroke (HS), vascular parkinsonism (VaP) or vascular dementia (VaD) and 50 controls (CG) 
matched for age and vascular risk factors were recruited.  All carotid artery measurements 
were blinded and assessed by B-mode carotid duplex ultrasound. Cerebral white matter lesions 
(WMLs) were quantified by Fazekas visual rating scale. 
Results. 
The frequency of vascular risk factors and mean age (72 in CSVD and 71 years in CG, p=0.4) 
in studied groups were similar.  Carotid plaques were more frequent in CSVD than in CG 
(75.5% vs 24.6%, p=0.03). Patients with CSVD compared to CG had significantly increased 
cIMT (0.11+/- 0.01 vs 0.09+/- 0.01 cm, p<0.001) and  CPT (0.2 +/- 0.09 vs 0.16+/- 0.1 cm, 
p=0.003). CPT and cIMT significantly correlated with Fazekas Score (respectively: r=0.12, 
p=0.03; r=0.18, p=0.04). No significant differences in cIMT and CPT were observed between 
LS, HS, VaP and VaD patients.   
Conclusion.  The results of this study indicate that carotid atherosclerosis is significantly asso-
ciated with WMLs severity regardless of the different clinical manifestations of CSVD.

B2609 Small vessel stroke and white matter disease  

MRI characterization of the evolution of lacunar stroke lesions 
E. Hornberger1, S. Okazaki2, M. Griebe3, M.G. Hennerici4, K. Szabo5

 
Department of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY1,De-
partment of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY2, Department 
of Neurology, UniversitätsMedizin Mannheim, Mannheim, GERMANY3, Department of Neu-
rology, UniversitätsMedizin Mannheim, Mannheim, GERMANY4, Department of Neurology, 
UniversitätsMedizin Mannheim, Mannheim, GERMANY5

Background: Knowledge concerning the final outcome of acute subcortical lacunar stroke le-
sions is limited: previous studies report a progress to cavitation in 28-94%. This is likely due to 
heterogeneous study design and sometimes imprecise lacunar stroke subtype classification. 
Methods: From a prospectively collected database, we identified all MRI-confirmed lacunar 
stroke patients who received at least one follow-up MRI >=3 months after the acute event. Pa-
tients with a competing stroke mechanism were not included. We measured lesion volume on 
diffusion-weighted (DWI), FLAIR and T1w MRI and characterized the lesion evolution. 
Results: Out of 62 patients, 46 received one, 12 two, and 4 three follow-up MRIs. Initial MRI 
was performed in the first hours and days after stroke onset, follow-up MRI 29.5+/-21.3 (range 
3-79) months after stroke. Lesion volume (7.4ml+/-7.0ml) and diameter (11.1mm+/-4.7mm) 
at baseline (in DWI) reduced to 4.2ml+/-5.0ml (p=0.001) and 8.4+/-4.9mm (p<0.001) on last 
follow-up (FLAIR), respectively. Lesion volume progressively decreased to 80% one year and 
65% after more than four years post stroke. Cavitations occurred in 38/62 (61.3%) patients. 
Cavitation volume progressively increased to 18% and 23% one and after more than four years 
post stroke, respectively. Lesion diameter solely predicted cavity formation in a multivariate 
analysis (p<0.05). Patients developing cavitations had higher mRS scores at month 3 (Z=-2.16, 
p= 0.03). 24/62 (38.7%) of lacunar strokes were located adjacent to the lateral ventricle and 
13/24 (54.2%) of those had a visible local atrophy on follow up. Examples see figure. 
Conclusion: Different phenomena of tissue reorganization and atrophy processes after the ini-
tial ischemic microvascular brain lesion could be observed with serial MRI. Higher lesion di-
ameter might be a negative clinical predictor representing individual variations in the architec-
ture of the penetrating arteries like e.g. vessel-to-vessel distance.
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Cerebral small vessel disease is associated with an increased risk of parkinsonism A pro-
spective cohort study: 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, E.J. van Dijk7,  R.A.J. Esselink8, F-E de Leeuw9 
 
Radboudumc, Nijmegen, THE NETHERLANDS1,Radboudumc, Nijmegen, THE NETHER-
LANDS2, Radboudumc, Nijmegen, THE NETHERLANDS3, Haga hospital, Den Haag, THE 
NETHERLANDS4, Amphia hospital, Breda, THE NETHERLANDS5, Radboud University Ni-
jmegen, Donders Institute for Brain, Cognition and Behaviour, Centre for Cognitive Neuroim-
aging, Nijmegen, THE NETHERLANDS6, Radboudumc, Nijmegen, THE NETHERLANDS7, 
Radboudumc, Nijmegen, THE NETHERLANDS8, Radboudumc, Nijmegen, THE NETHER-
LANDS9,

Background:  Cross-sectional studies show a relation between the degree cerebral small vessel 
disease (cSVD) and motor performance, even up to vascular parkinsonism (VP). However, this 
does not infer causality as VP is simply defined by the presence of cSVD (or other vascular 
lesions) rather than preceded by these lesions. We therefore prospectively investigated the rela-
tion between cSVD and structural integrity of the white matter (WM) and incident VP.  
Methods: The RUN DMC study is a prospective study among 503 elderly with cSVD without 
parkinsonism at baseline. During Baseline (2006) and follow-up (2012) in addition to motor 
and cognitive assessments, a cerebral MRI was performed and WM volume, white matter hy-
perintensities (WMH) volume, lacunar infarcts and microbleeds were assessed. At follow up 
the presence of parkinsonism could be assessed in 501 participants, 2 were lost to follow-up. 
Cox regression analysis was used to identify baseline imaging predictors of VP, including 
cSVD characteristics and global diffusion tensor imaging (DTI) values of the WM. Adjust-
ments were made for age, sex, territorial infarcts and gray matter volume.  
Results: Mean age after a mean follow-up of 5.2 years was 70.8 years (SD8.7), 56.8% was 
male. Parkinsonism developed in 20 participants (4.0%) of whom 15 were diagnosed with VP. 
The cumulative risk after 5 years of incident VP was 3.4% (95%CI 1.6-5.1). The risk for VP 
was increased for those with a higher WMH volume (hazard ratio (HR) 12.7 per mL; 95%CI 
2.8-57.1,p=0.001), presence of lacunar infarcts (HR4.4; 95%CI 1.1-17.0,p=0.032) and mi-
crobleeds (HR4.5; 95%CI 1.5-13.7,p=0.007), and decreased for those with a higher WM vol-
ume (HR 0.4 per SD; 95%CI 0.2-0.9,p=0.021), adjusted for all confounders. Baseline global 
DTI values of the WM were no independent predictors.  
Conclusion: This is the first prospective study showing that cSVD does not only affect cogni-
tive performance but is also associated with an increased risk of VP. 
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NOTCH3 PROTEIN LOCALIZATION IN FIBROBLASTS FROM CADASIL PA-
TIENTS : AN IMMUNOFLUORESCENCE STUDY 
R. Mazzei1, C. Ungaro2, M.T. Dotti3,  S. Bianchi4, F.L. Conforti5,  M. Muglia6, A. Magariello7,  
A. Patitucci8, A. Federico9, A. Qualtieri10

 
Institute of Neurological Sciences, CNR, Mangone CS, ITALY1,Institute of Neurological 
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havioural Sciences, University of Siena, Siena, ITALY3, Department of Neurological, Neuro-
surgical, and Behavioural Sciences, University of Siena, Siena, ITALY4, Institute of Neurolog-
ical Sciences, CNR, Mangone CS, ITALY5, Institute of Neurological Sciences, CNR, Mangone 
CS, ITALY6, Institute of Neurological Sciences, CNR, Mangone CS, ITALY7, Institute of Neu-
rological Sciences, CNR, Mangone CS, ITALY8, Department of Neurological, Neurosurgical, 
and Behavioural Sciences, University of Siena, Siena, ITALY9, 
Institute of Neurological Sciences, CNR, Mangone CS, ITALY10

BACKGROUND 
CADASIL is an inherited cerebrovascular disease caused by mutations in the NOTCH3 gene, 
encoding a protein belonging to the Notch receptor family. Notch signalling is involved in a 
broad spectrum of function, from the cell proliferation to apoptosis. Recently it has been shown 
that it is expressed in adult human tissues such as peripheral blood lymphocytes and fibroblasts. 
Our aim was to evaluate Notch3 protein expression in human fibroblasts from CADASIL pa-
tients. 
METHODS 
We perform the investigation on the fibroblasts from four CADASIL patients and a normal 
subject. The patients were genetically characterized, and carried a C174Y, a R332C, a c.341-
24_26delAAC, a R61W mutations, respectively. Fibroblasts were obtained by skin punch bi-
opsy. Cells were grown in DMEM with 10% FBS, Glutamine, Streptomycin-Penicillin at 37°C 
and 5% CO2. At 80% of confluence, cells were washed in TBS and fixed with paraformalde-
hyde for 10 min. 
Fixed fibroblasts were treated with a mouse anti Human Notch3 antibody that recognizes the 
extracellular domain ECD and a rabbit antibody that recognizes the intracellular domain NICD. 
Alexa-fluor conjugate specie specific secondary antibodies were used to reveal the immuno-
complexes. 
RESULTS 
Different patterns of localization among cell lines were detected. In particular, in cells with 
mutation R61W an immunoreactive relative predominance of the intranuclear Notch3 NICD, 
and in cells from patients with R332C mutation an immunoreactive relative predominance of 
the N3ECD extracellular Notch3 domain was observed when compared with both cells from 
normal subject, and the remaining CADASIL cells. Cells with C174T and c.341-24_26AACdel 
mutations did not show apparent relative different patterns with respect to normal subject. 
CONCLUSION 
The obtained results show that in CADASIL fibroblasts the mutation type is associated with a 
relative differential localization of Notch3. This likely might be due to alterations in the protein 
processing.
AGREEMENT 
Mrs L. Tarquini for fibroblasts cultures.
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REACTION TIME: A NEW MARKER OF SUBTLE EXECUTIVE DYSFUNCTION IN 
SMALL VESSEL DISEASE 
E. Jouvent1, S. Reyes2, F. de Guio3, M. Duering4, E. Duchesnay5,  J.F. Mangin6, S. Ropele7,  R. 
Schmidt8, M. Dichgans9, H. Chabriat10
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and Dementia Research, Medical Centre, Klinikum der Universität München, Ludwig-Max-
imilians-University, Munchen, GERMANY4, CEA, Saclay, Saclay, FRANCE5, CEA, Saclay, 
Saclay, FRANCE6, Department of Neurology, Medical University, Graz, AUSTRIA7, Depart-
ment of Neurology, Medical University, Graz, AUSTRIA8, Institute for Stroke and Dementia 
Research, Medical Centre, Klinikum der Universität München, Ludwig-Maximilians-Uni-
versity, Munchen, GERMANY9,Lariboisiere Hospital, APHP and Paris VII University, Paris, 
FRANCE10

BACKGROUND  
Cognitive alterations in small vessel disease (SVD) patients with no or only mild symptoms are 
unknown. We evaluated non-demented, non-disabled patients with CADASIL, by comparison 
to age- and sex matched subjects, to determine: 1) the profile of cognitive alterations; 2) wheth-
er reaction time (linked both to processing speed and to white matter integrity in healthy elder-
ly) may serve as a marker of these alterations; 3) the MRI correlates of these alterations. 
METHODS  
23 non-disabled (mRS</=1), non-demented patients (MMSE>24) and 30 age- and sex-matched 
controls were recruited. All underwent a comprehensive cognitive, psychological and be-
havioural battery using conventional and computerized tests. Time to complete the different ex-
ecutive tasks and reaction time were recorded in milliseconds. Volume of white matter and la-
cunar lesions, number of microbleeds, brain volume, cortical thickness and sulcal morphology 
were assessed using validated methodology. Group comparisons were systematically adjusted 
for scores of depression and of apathy. 
RESULTS  
Patient and controls did not perform differently on MMSE, memory evaluation, tests of in-
strumental functions, or for correctness of executive tests. Only time measures in executive 
tasks were significantly increased in patients (p<0.009 for the 4 subtasks), as was reaction time 
(p=0.02 and p=0.05 for the 2 subtasks). Reaction time and decreased processing speed were 
significantly correlated. Both decreased processing speed and increased reaction time were re-
lated to the width of cortical sulci but not to the conventional MRI markers of SVD. 
CONCLUSION 
Only processing speed can differentiate CADASIL patients with no or only mild symptomatol-
ogy from age and sex matched controls. Reaction time appears as a simple marker of process-
ing speed alterations in these patients. Further studies are needed to explore the links between 
increased reaction time, decreased processing speed and cortex morphology in SVD. 
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Renal function, white matter hyperintensities, and outcome after ischemic stroke: Investi-
gation of interaction effects 
C.O. Leonards1, L. Wang2, T.G. Liman3,  J.B. Fiebach4, M. Endres5,  M. Ebinger6 
 
Charite – Universitaetsmedizin Berlin, Center for Stroke Research Berlin (CSB), Berlin, 
GERMANY1,Charite – Universitaetsmedizin Berlin, International Graduate Program Medical 
Neurosciences, Berlin, GERMANY2, Charite – Universitaetsmedizin Berlin, Center for Stroke 
Research Berlin (CSB), Berlin, GERMANY3, Charite – Universitaetsmedizin Berlin, Center 
for Stroke Research Berlin (CSB), Berlin, GERMANY4, Charite – Universitaetsmedizin Berlin, 
Center for Stroke Research Berlin (CSB), Berlin, GERMANY5, Charite – Universitaetsmedizin 
Berlin, Center for Stroke Research Berlin (CSB), Berlin, GERMANY6

Background: Both cerebral white matter hyperintensities (WMH) and reduced estimated glo-
merular filtration rate (eGFR) each seem to be indicative of functional outcome following isch-
emic stroke, but their combined prognostic impact is unclear. We sought to determine if eGFR 
and WMH interact to influence functional outcome following ischemic stroke. Methods: We 
included all first ischemic stroke patients who completed the Berlin “Cream & Sugar” (NCT 
01378468) study between January 2009 and December 2012. GFR was estimated using the 
Modification of Diet in Renal Disease method. Fasting serum samples were obtained 3-7 days 
following stroke onset. Severity of WMH was assessed on fluid attenuated inversion recov-
ery or T2-weighted sequences using the Fazekas and Wahlund visual rating scales. Functional 
stroke outcome was assessed via telephone follow-up at 1 year using the modified Rankin Scale 
(mRS). Results: 150 patients completed follow-up and MRI (62% male, median age 66 years, 
interquartile range [IQR] 54-73, median National Institutes of Health Stroke Scale [NIHSS] 2, 
IQR 1-4, median follow-up mRS 2, IQR 0-2). Estimated GFR (90 mL/min/1.73m²: odds ra-
tio [OR] 7.074, 95% confidence interval [CI] 1.621-30.867, p=0.01), WMH (OR 2.663, 95% 
CI 1.21- 5.86, p=0.02), and NIHSS (OR 1.391, 95% CI 1.009-1.919, p=0.04) independently 
associated with 1 year functional outcome. WMH and eGFR exhibited significant additive ef-
fects (product term: β=-.203, 95% CI -0.007-0.001, p=0.03; WMH centered: β=0.257, 95% CI 
0.024-0.141, p<0.01; eGFR centered: β=-0.106, p=0.28). Conclusions: Both WMH and eGFR 
independently associate with 1 year functional stroke outcome. WMH appear to be the stronger 
of the two prognostic factors. The effects, however, are additive, suggesting that both factors 
should be taken into account for functional outcome prognostics. 
 

B2615 Small vessel stroke and white matter disease  

Higher levels of neopterin predict increase in brain microbleeds in lacunar stroke patients 
E.C. van Overbeek1, J.E.A Staals2, R.P.W. Rouhl3,  R.J. van Oostenbrugge4 
 
Maastricht university medical center, Maastricht, THE NETHERLANDS1,Maastricht uni-
versity medical central, Maastricht, THE NETHERLANDS2, Maastricht university medical 
center, Maastricht, THE NETHERLANDS3, Maastricht university medical center, Maastricht, 
THE NETHERLANDS4

Background 
Vascular inflammation and endothelial activation are involved in the pathophysiology of cere-
bral small vessel disease (cSVD). Neopterin is a marker of activated monocytes/macrophages, 
whereas the adhesion molecules sP-selectin, sE-selectin, sVCAM and sICAM are expressed 
by activated endothelium and enable interaction between endothelium and monocytes/macro-
phages. In a previous cross-sectional study we found that higher levels of neopterin and sE-se-
lectin relate to MRI markers of cSVD in first-ever lacunar stroke patients. The aim of the pres-
ent study was to determine whether these markers predict progression of MRI markers of cSVD 
in these patients.  
Methods 
In 132 first-ever lacunar stroke patients we obtained baseline and 2-year follow-up brain MRI 
and rated progression of white matter hyperintensities (WMH), brain microbleeds (BMB) and 
lacunes. We measured levels of hsCRP, neopterin, sP-selectin, sE-selectin, sVCAM and sICAM 
at baseline. We determined the relationship between these markers of inflammation and endo-
thelium activation and progression of MRI markers by logistic regression analysis. 
Results  
In binary logistic regression analysis with correction for sex and age neopterin was associated 
with progression of BMB (OR 1.71 per ng/ML, 95% CI 1.11-2.65), whereas hsCRP and endo-
thelial activation markers were not. None of the markers was associated with progression of 
WMH or lacunes.  
Conclusions 
We found baseline levels of neopterin to be related with progression of BMB in first-ever la-
cunar stroke patients. However, there was no consistent association between neopterin, hsCRP 
and the endothelial activation markers and the different MRI markers of cSVD. Therefore, the 
role of inflammation, specifically the role of neopterin and activated monocytes/macrophages, 
in the pathogenesis of cSVD remains unclear. 
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Compound heterozygosity for typical NOTCH3 mutations in CADASIL 
F.C. Moreton1, T. Bradley2, A. Tyagi3, K.W. Muir4

 
Institute of Neuroscience and Psychology, University of Glasgow, Glasgow, UNITED 
KINGDOM1,West of Scotland Genetics Service, NHS Greater Glasgow and Clyde, Glasgow, 2, 
Southern General Hospital, NHS Greater Glasgow and Clyde, Glasgow, UNITED KINGDOM3, 
Institute of Neuroscience and Psychology, University of Glasgow, Glasgow, UNITED KING-
DOM4

Background: 
CADASIL is an autosomal dominant inherited disease caused by a mutation in the NOTCH3 
gene. Mutations result in loss or gain of a cysteine residue within the NOTCH3 protein which 
is proposed to lead to ineffective protein recycling. Homozygotes are suggested to have a more 
severe phenotype. We describe a case of compound heterozygosity in a patient with two typical 
missense NOTCH3 mutations.   
Case History 
A 49 year old right-handed man attended 3 months after sudden onset of left hemiparesis, asso-
ciated with slurred speech and slowed gait. Blood pressure was 158/90 but he had no other vas-
cular risk factors. His 86 year old father had a minor stroke aged 80 but was otherwise well. His 
mother died aged 67 of a cerebral haemorrhage. A sister aged 52 reported migraines with aura. 
No further family history was available. 
MRI head scan demonstrated extensive periventricular coalescent white matter hyperintensities 
without involvement of the anterior temporal lobe or brainstem. A large number of microbleeds 
(>65) were identified mainly in the basal ganglia and thalamus (Fig 1). NOTCH3 genetic test-
ing was performed.  
Results 
Sequence analysis identified the heterozygous NOTCH3 sequence variants c.2149C>T (p.Arg-
717Cys) and c.3664T>G (p.Cys1222Gly) in exons 14 and 22. It could not be confirmed if the 
variants were on the same or different chromosomes.  
Discussion 
This is the first report of a compound heterozygote for CADASIL-causing NOTCH3 mutations. 
We are unable to confirm at present whether both mutations were inherited from one parent, al-
though the parental history suggests this. Whilst the clinical phenotype is within the range seen 
with CADASIL, the large number of cerebral microbleeds is atypical (average number in CA-
DASIL is around 5). In atypical cases full exon screening should be considered to detect other 
cases of multiple mutations in order to assess differences in their clinical or radiological profile. 
 

B2617 Small vessel stroke and white matter disease  

Cerebrovascular reactivity and endothelial function are impaired in patients with cere-
bral small vessel disease – preliminary results from the SHEF-CSVD Study. 
J.S. Staszewski1, R. Piusińska-Macoch2, A. Stępień3,  E. Skrobowska4 
 
Military Institute of Medicine, Warsaw, POLAND1,Military Institute of Medicine, Warsaw, 
POLAND2, Military Institute of Medicine, Warsaw, POLAND3, Military Institute of Medicine, 
Warsaw, POLAND4 

Background. Cerebrovascular reactivity (CVR) impairment, platelet and endothelial function 
in patients with cerebral small vessel disease (CSVD) have not been thoroughly described. 
Aim. The aim of the single center, prospective study was to evaluate CVR and hemostatic fac-
tors in different manifestations of CSVD. Methods. 145 patients with MRI markers of CSVD 
with recent lacunar stroke (LS), deep hemorrhagic stroke (HS), vascular parkinsonism (VaP) 
or vascular dementia (VaD) and 50 controls (CG) matched for age and vascular risk factors 
were recruited. The CVR expressed as the vasomotor reactivity reserve (VMRr), pulsatility and 
resistance indices (PI, RI) were measured by TCD. Blood markers of endothelial and platelet 
dysfunction, brachial artery flow-mediated dilatation (FMD) test have been determined. Re-
sults. Patients with CSVD compared to CG had significantly decreased VMRr (56% vs 76%, 
p<0.001) and FMD (5.9% vs 12.8%, p<0.001); increased PI and RI (respectively: 1 vs 0.8; 
0.63 vs 0.56; p<0.001) and had increased hsCRP (0,85 vs 0,16; p<0,01), homocysteine (15,1 vs 
13,2; p=0,04) and thrombomodulin (5740 vs 4631, p=0,04). Levels of sP-selectin, sICAM, PF-
4, β-thromboglobulin, IL-1 were similar in CSVD and CG. No significant differences in hemo-
dynamic and hemostatic factors were observed between LS, HS, VaP and VaD patients. Conclu-
sion. Similar impairment of the cerebral microvasculature and endothelial function is present in 
different manifestations of CSVD compared to vascular risk factors matched control group. 
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Resting cerebral blood flow is increased in white matter but not grey matter in adult Fab-
ry disease: an MRI arterial spin labeling study 
P. Phyu1, Fay Bolsover2, Indran Davagnanam3,  Aine Merwick4, Xavier Golay5,  Claudia 
Wheeler-Kingshott6, Rolf Jager7,  Olga Ciccarelli8, Elaine Murphy9, R. Lachmann10, K. Ran-
tell11, D. Werring12 
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UNITED KINGDOM3, UCL Institute of Neurology, London, UNITED KINGDOM4, UCL 
Institute of Neurology, London, UNITED KINGDOM5, UCL Institute of Neurology, London, 
UNITED KINGDOM6, UCL Institute of Neurology, London, UNITED KINGDOM7, UCL 
Institute of Neurology, London, UNITED KINGDOM8, National Hospital for Neurology and 
Neurosurgery, London, UNITED KINGDOM9,National Hospital for Neurology and Neurosur-
gery, London, UNITED KINGDOM10, UCL Institute of Neurology, London, UNITED KING-
DOM11, UCL Institute of Neurology, London, UNITED KINGDOM12 

Background Fabry disease is an X-linked lysosomal deficiency of α-galactosidase A, causing 
vascular accumulation of glycosphingolipids. It is an important cause of early-onset stroke and 
cognitive impairment. Biomarkers are needed to understand vascular mechanisms of brain inju-
ry and to detect and monitor the disease.  Cerebral blood flow (CBF) measurement using MRI 
arterial spin labeling (ASL) is a promising method to assess cerebral haemodynamics; we used 
ASL to test the hypothesis that CBF is altered in Fabry disease compared to control subjects.  
Methods We included adults with genetically-confirmed Fabry disease and age-matched healthy 
controls. Resting CBF was quantified throughout the brain in anatomically-defined regions of 
interest (ROIs) in the white matter and deep grey matter using an ASL (QUASAR) MRI se-
quence. Statistical analyses of between-group differences were performed in Stata 12.1.   
Results The mean age of the Fabry patients was 39.3 years and for controls 36.9 years (NS). 
The mean CBF of the whole brain (from 23 ROIs) was higher in the Fabry group 29.70 
ml/100ml/min vs 23.64 ml/100ml/min (p=0.027). The mean white matter CBF was signifi-
cantly higher in the Fabry group (24.83 ml/100ml/min v 18.34 ml/100ml/min (p=0.043). By 
contrast, although the mean deep grey matter CBF was also elevated in the Fabry group (39.73 
ml/100ml/min v 35.88 ml/100ml/min), this was not statistically significant (p=0.24).  Within 
white matter regions, statistically significant increases were only found in the temporal lobe 
white matter and corpus callosum splenium. 
Conclusion Resting CBF is increased in Fabry disease; the increase was statistically significant 
in white matter, but not deep grey matter. These results suggest that Fabry disease causes a vas-
culopathy preferentially affecting the small vessels supplying cerebral white matter, particular-
ly posteriorly. ASL is a promising method to detect, quantify and monitor the cerebrovascular 
consequences of Fabry disease. 

B2619 Small vessel stroke and white matter disease  

Total burden of cerebral small vessel disease markers in an assymptomatic hypertensive 
population. 
P. Delgado1, I Riba-Llena2, A. López-Rueda3,  JL Tovar4, C.I. Jarca5,  X. Mundet6, JL Fernán-
dez7,  C. Nafría8, A. Penalba9, A. Vilar10, F. Orfila11, J. Álvarez-Sabín12, O. Maisterra13, J. Mon-
taner14 
 
Neurovascular Research Lab. Institut Recerca Vall Hebron, Barcelona, SPAIN1,Neurovas-
cular Research Lab. Institut Recerca Vall Hebron, Barcelona, SPAIN2, Neurovascular Research 
Lab. Institut Recerca Vall Hebron, Barcelona, SPAIN3, Nephrology Department. Hospital Vall 
Hebron, Barcelona, SPAIN4, Emergency Department, CUAP Horta, Barcelona, SPAIN5, Bar-
celona Research Support Unit-IDIAP Jordi Gol, Barcelona, SPAIN6, Neuroradiology. Clínica 
Dr. Manchón, Barcelona, Barcelona, SPAIN7, Neurovascular Research Lab. Institut Recerca 
Vall Hebron, Barcelona, SPAIN8, Neurovascular Research Lab. Institut Recerca Vall Hebron, 
Barcelona, SPAIN9,Neurovascular Research Lab. Institut Recerca Vall Hebron, Barcelona, 
SPAIN10, Barcelona Research Support Unit-IDIAP Jordi Gol, Barcelona, SPAIN11, Neurology 
Department. Neurovascular Section. Hospital Vall Hebron, Barcelona, SPAIN12, Neurology 
Department. Neurovascular Section. Hospital Vall Hebron, Barcelona, SPAIN13, Neurovascular 
Research Lab. Neurology Department. Neurovascular Section. Hospital Vall Hebron, Barcelo-
na, SPAIN14 

Background: Several MRI-defined markers such as lacunar infarcts (LI), deep microbleeds 
(MB), enlarged perivascular spaces (EPVs) or white matter lesions (WML) are related to cere-
bral small vessel disease (SVD). However, their combination (or total burden) in assymptomat-
ic hypertensive individuals is not well known. 
Methods: Subjects were 50 to 70 years old, stroke and dementia-free hypertensive participants 
who underwent a brain MRI included in the ISSYS study (Investigating Silent strokes in Hy-
pertensives: a magnetic resonance imaging study).  
MRI-defined lesions were categorized as secondary to cerebral SVD depending on their size, 
anatomical location or extension, and a compound SVD score (0 to 4 points) was constructed 
by the addition of markers ( one point for each: LI, deep MB, basal ganglia EPVs and moder-
ate to severe WML). Demographical, clinical and laboratory parameters, including markers of 
renal function such as microalbuminuria and estimated glomerular filtration rate (eGFR) were 
also collected. Multinomial regression was performed to assess for independent predictors of 
the total SVD score. 
Results: 976 participants, 49.4% males were included.  Among them, 72.8% scored zero, 
whereas the remaining ones had at least one marker (19.4% one, 6.7% two, 0.7% three and 
0.4% four markers). Almost all combinations were present, being basal ganglia EPVs the most 
frequent lesion either alone or combined with others (Figure). Increasing SVD score was asso-
ciated with age (p<0.001), male gender (p=0.008), number of vascular risk factors (p=0.042), 
stage or duration of hypertension (p=0.029 and p=0.036 respectively) and markers of renal dys-
function (microalbuminuria: p<0.001, low eGFR: p=0.062). Only age (OR 1.10, 1.06-1.13 per 
year) and microalbuminuria (OR 2.03, 1.32-3.12) predicted SVD score. 
Conclusions: Up to 27% of assymptomatic hypertensives display one or more markers of cere-
bral SVD, and total burden is predicted by age and the presence of microalbuminuria.  
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Memory dysfunction in patients with moderate to severe leukoaraiosis and mild cognitive 
impairment: functional MRI evaluation of data encoding 
A. Chiti1, E. Terni2, N. Giannini3,  G. Gialdini4, M. Cosottini5,  I. Pesaresi6, P. Cecchi7,  G. Tog-
noni8, M. Mancuso9, G. Orlandi10, U. Bonuccelli11, D. Inzitari12 
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Ospedaliero-Universitaria Pisana, Pisa, ITALY5, Unit of Neuroradiology, Azienda Ospedalie-
ro-Universitaria Pisana, Pisa, ITALY6, Unit of Neuroradiology, Azienda Ospedaliero-Univer-
sitaria Pisana, Pisa, ITALY7, Neurological Clinic, Department of Clinical and Experimental 
Medicine, University of Pisa, Pisa, ITALY8, Neurological Clinic, Department of Clinical and 
Experimental Medicine, University of Pisa, Pisa, ITALY9,Neurological Clinic, Department of 
Clinical and Experimental Medicine, University of Pisa, Pisa, ITALY10, Neurological Clinic, 
Department of Clinical and Experimental Medicine, University of Pisa, Pisa, ITALY11, NEU-
ROFARBA Department, Neuroscience Section, University of Florence, Florence, ITALY12 

Background: a modified pattern of cortical activation during data retrieval in patients with mod-
erate to severe leukoaraiosis (modified Fazekas Scale Score 2-3) and mild cognitive impairment 
(vascular MCI, V-MCI) has been previously shown by our group (1). However, memory dys-
function in such cases may be also due to altered data encoding, which has never been specifi-
cally addressed with fMRI. Methods: 9 patients with V-MCI (mean age 74 years, range 67-79) 
underwent a specific fMRI protocol at high-field strenght (3 Tesla), designed according to pre-
vious experiences (2). fMRI was also performed in 9 cognitively normal elderly (NE; mean age 
71 years, range 65-75). Results: if compared to cases with V-MCI, NE exhibited a prominent 
activation in left emisphere (superior frontal gyrus; pars opercularis of inferior frontal gyrus). 
On the contrary, V-MCI patients showed additional activation in the right emisphere (superior 
and middle temporal gyrus; supramarginal gyrus) and inferior parietal gyrus bilaterally (Z > 
5.3; p = 0.001. FIGURE); of note, such areas didn’t result significantly activated when analy-
sis was restricted to V-MCI group alone (encoding vs baseline). Conclusion: data encoding in 
V-MCI patients is characterized by a dramatic disruption of the pattern of cortical activation 
observed in NE, with involvement of compensatory areas. fMRI could shed light in the patho-
physiology of V-MCI and transition to dementia, with potentially relevant prognostic and thera-
peutic implications. 

References: 
1. Chiti A, Gialdini G, Gennaro M, et al. Functional MRI with verbal memory task in patients 
with moderate to severe leukoaraiosis and mild cognitive impairment: preliminary results and 
clinical implications. Cerebrovascular Diseases 2013; 35 (suppl 3): 39-40. Presented at 22nd 
European Stroke Conference. 
2. Daselaar SM, Veltman DJ, Rombouts SARB, et al. Neuroanatomical correlates of episodic 
encoding and retrieval in young and elderly subjects. Brain 2003; 126: 43–56.
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Cerebrovascular reactivity to L-arginine in ischemic leukoaraiosis 
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Background: The cerebral endothelial dysfunction could play an important role in the patho-
genesis of ischemic leukoaraiosis (LA). However, LA is associated with many cerebrovascular 
risk factors (RF) which may impair cerebrovascular endothelial function on their own. It has 
been shown that determining cerebrovascular reactivity to L-arginine (CVR-L-arg) could show 
cerebral endothelial dysfunction. In order to observe isolated effect of CVR-L-arg on LA, we 
compared two groups with similar RF. 
Methods: we examined CVR-L-arg in patients with LA and compared it to the age- and gen-
der-matched group without LA. Thirty subjects with LA (57.0 ± 7.1 years, of them 18 males) 
and 19 subjects with similar risk factors without LA (56.3 ± 5.5 years, of them 9 males) were 
included. The mean arterial velocity in the middle cerebral artery (vm) was measured by tran-
scranial Doppler sonography (TCD) before and after intravenous infusion of L-arginine (L-arg), 
and CVR-L-arg was calculated. 
Results: Cerebrovascular reactivity to L-arg was significantly lower in subjects with LA com-
pared to controls (10.5 ± 4.4 % vs. 14.0 ± 4.5 %; p=0.015). Logistic regression taking into ac-
count the presence of LA as a dependent variable, and CVR-L-arg and additionally AH as co-
variates, showed a significant impact of only CVR-L-arg on odds ratio of harboring LA (95 % 
CI: 0.73-0.98, p=0.031).  
Conclusions: Cerebrovascular endothelial dysfunction without risk factors might be important 
in the pathogenesis of LA. This may offer possibilities for further epigenetic studies of LA
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Thyroid-stimulating hormone, white matter hyperintensities, and functional outcome in 
acute ischemic stroke patients. 
C.O. Leonards1, H.J. Schneider2, T.G. Liman3,  J.B. Fiebach4, M. Endres5,  M. Ebinger6 
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Berlin (CSB), Berlin, GERMANY3, Charite - Universitaetsmedizin Berlin, Center for Stroke 
Research Berlin (CSB), Berlin, GERMANY4, Charite - Universitaetsmedizin Berlin, Center 
for Stroke Research Berlin (CSB), Berlin, GERMANY5, Charite - Universitaetsmedizin Berlin, 
Center for Stroke Research Berlin (CSB), Berlin, GERMANY6

Background: Thyroid-stimulating hormone (TSH) concentrations are frequently altered in acute 
ischemic stroke patients and may be indicative of functional outcome. We previously showed 
that white matter hyperintensities (WMH) are strong indicators of functional outcome. Because 
central nervous system tissue relies on TSH during myelination, it is possible that altered TSH 
levels play a role in WMH development and thereby contribute to functional outcome follow-
ing ischemic stroke. We sought to determine if TSH levels measured in acute ischemic stroke 
patients associate with WMH and 1 year functional outcome. Methods: We retrospectively 
analyzed all first acute ischemic stroke patients who participated in the Berlin “Cream & Sug-
ar” study (NCT 01378468) and completed 1 year follow-up assessment from January 2009 to 
March 2013. Patients were stratified into 3 groups: (1) low TSH (0.1 to 0.44 μU/mL); (2) nor-
mal TSH (0.44 to 2.5 μU/mL); and (3) high TSH (2.5 to 20 μU/mL). WMH were assessed us-
ing the Fazekas and Wahlund visual rating scales. Functional outcome was assessed using the 
modified Rankin Scale and was performed via telephone at 1 year by a certified rater. Results: 
183 patients were included (median age 66, IQR 54-75; 33% female; median National Insti-
tute of Health Stroke Scale [NIHSS] 3, IQR 1-4; range 0-24). Logistical regression analysis 
force-adjusted for age, NIHSS, pre-stroke diabetes status, and stroke subtype revealed signifi-
cant associations between WMH and TSH (Wahlund scores: odds ratio 2.547, 95% confidence 
interval [CI] 1.159-5.598, p=0.020; Fazekas scores: odds ratio 2.530, 95% CI 1.115-5.741, 
p=0.003). Functional outcome was not significantly associated with TSH levels in univariate 
or multivariate models. Conclusions: TSH levels independently associate with WMH in acute 
ischemic stroke patients. However, TSH levels do not facilitate prediction of 1 year functional 
outcome following ischemic stroke. 
 
 

B2623 Small vessel stroke and white matter disease  

Clinical, cognitive and neuroimaging features differentiating vascular from degenerative 
mild cognitive impairment. Results from a nested case-control study 
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Background Mild cognitive impairment (MCI) can be subsided by either vascular or atrophic 
brain lesions. Clinical and neuroimaging selective markers of the two conditions are still in-
completely determined, mostly because of the complex baseline definitions and many potential 
confounders of comparison analyses. Objective To study factors differentiating degenerative 
(d-MCI) from vascular MCI (v-MCI). Methods Using a nested case-control design we identi-
fied from two larger prospective registries and matched two groups of 30 patients with v-MCI 
or d-MCI respectively. Both groups were assessed by a comprehensive clinical, neuropsycho-
logical, laboratory and neuroimaging protocol. Results Family history of dementia was more 
prevalent in d-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 v-MCI group. 
Logistic regression showed an independent association between story recall test and d-MCI 
(OR 1.9;95% CI 1.3-3.0, p=.003) and depression severity with v-MCI (OR 9.5;95% CI 1.1-
85.8, p=.045). On MRI lacunar infarcts (p=.001) turned out to be associated with v-MCI, while 
global atrophy (p=.001) and enlarged perivascular spaces (EPVS) located in hippocampus and 
centrum semiovale with d-MCI (p=.001 respectively). We found no difference in distribution 
of Apolipoprotein E gene polymorphisms analysis (27% v-MCI vs 33% d-MCI). Conclusion A 
few selective cognitive or neuroimaging markers may discriminate between v-MCI and d-MCI, 
including impaired episodic memory and depressive symptoms on cognitive grounds, lacunar 
infarcts, global atrophy and EPVS on brain imaging. If confirmed from larger series, this in-
formation may be useful to the setting of clinico-functional screening of patients with different 
MCI types.
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Different cellular pathways are altered in specific brain regions of small vessel disease pa-
tients. 
P.A. Lyrer1, M.F. Ritz2, F. Fluri3,  L. Bonati4, N. Schaeren-Wiemers5,  M. Kloss6, C. 
Grond-Ginsbach7,  M. Tolnay8, S: Engelter9

 
Stroke Center, Div. of Neurology, University Hospital Basel, Basel, SWITZERLAND1,De-
partment of Biomedicine, University of Basel, Basel, SWITZERLAND2, Stroke Center, Div. 
of Neurology, University Hospital Basel, Basel, SWITZERLAND3, Stroke Center, Div. of 
Neurology, University Hospital Basel, Basel, SWITZERLAND4, Department of Biomedicine, 
University of Basel, Basel, SWITZERLAND5, Neurology Clinic, University Hospital Heidel-
berg, Heidelberg, GERMANY6, Neurology Clinic, University Hospital Heidelberg, Heidel-
berg, GERMANY7, Institut of Pathology, University Hospital Basel, Basel, SWITZERLAND8, 
Stroke Center, Div. of Neurology, University Hospital Basel, Basel, SWITZERLAND9

Background: Cerebral small-vessel disease (SVD) is a common condition in older people and 
contributes to the development of vascular dementia (VaD) and lacunar strokes. A limited num-
ber of studies of its genetic basis have been performed and the etiology of the disease remains 
elusive. This study aims to identify genes and pathways involved in the pathogenesis of SVD. 
Methods: We compared the gene expression in fresh-frozen, post-mortem brain specimen dis-
sected from ten different brain regions: frontal, temporal and occipital cortical grey matter and 
white matter (WM), basal ganglia, thalamus, corpus callosum and hippocampus. Samples from 
5 SVD patients were compared with samples from 5 non-affected controls, using oligonucle-
otide-based microarray technology (Affymetrix® Genechips). Gene annotation and statistic 
analysis were performed using Partek® Genomics Suite. Genes with fold expression change < 
-1.2 or > 1.2, and P < 0.05 were considered significant between both groups. Biological/func-
tional clustering of these genes was performed with DAVID® bioinformatics resources. 
Results: Functional classification of the differentially expressed genes revealed major region-
al differences. For example, expression of genes involved in protein catabolic processes was 
impaired in the frontal regions (cortex and WM) and in the thalamus, whereas the expression 
of genes involved in cell adhesion was enhanced in the frontal cortex, basal ganglia, temporal 
WM, hippocampus and corpus callosum. Genes involved in inflammation were also found ele-
vated in the cortical regions and in parieto-occipital areas. Genes regulating olfactory transduc-
tion were underexpressed in frontal and temporal cortex, as well as in the basal ganglia.  
Conclusion: These findings illustrate region-dependent pathomechanisms in the brain of pa-
tients affected by SVD. With more light shed on these differences, new tools for preventive 
neuroprotective strategies may be found to treat patients at risk to develop VaD.
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Baseline severity of white matter changes predicts cognitive decline in small vessel disease 
A.M. Pavlovic1, T. Pekmezovic2, G. Tomic3,  J. Zidverc Trajkovic4, N. Sternic5 
 
Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine, University of Belgrade, 
Belgrade, SERBIA1,Neurology Clinic, Clinical Center of Serbia, Faculty of Medicine, Uni-
versity 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 

Background. Cerebral small vessel disease (SVD) is a common cause of cognitive impairment 
(CI). We aimed to investigate predictors of cognitive decline in patients with SVD who initial-
ly presented with small subcortical stroke. Methods. A total of 294 patients were evaluated 3-5 
years after initial presentation. We analyzed baseline demographic data, risk factors, functional 
status and severity of MRI lesions with Age-Related White Matter Changes scale total score 
(tARWMC) and Fazekas scale periventricular and deep subcortical (DS) scores. Results. At 
follow-up, CI on any type was detected in 188 (63.9%) SVD patients, with 65 (22.1%) meeting 
criteria for dementia and 123 (41.8%) presenting with CI-not dementia. Patients with CI were 
older (64.4 in CI vs 58.6 years in non-CI; p<0.0001) at the time of initial clinical presentation. 
No difference was noted in frequency of vascular risk factors in CI vs non-CI cases. Multivar-
iate logistic regression analysis adjusted by age and sex identified overall severity of WMC 
(tARWMC HR 1.65, 95%CI 1.17 – 2.32; p=0.005), DS in particular (Fazekas DS score HR 
2.09 95%CI 1.21 – 3.60; p=0.006) as an independent predictor of CI. Conclusion. In patients 
with SVD presenting with small subcortical stroke, independent predictor of CI was baseline 
WMC severity. 
 
 

B2626 Small vessel stroke and white matter disease  

Silent brain infarcts (clinical manifestations, structural-functional peculiarities) 
V.N. Mishchenko1, I.M. Nikishkova2

 
“Institute of Neurology, Psychiatry and Narcology of the NAMS of Ukraine” SI, Kharkiv, 
UKRAINA1,”Institute of Neurology, Psychiatry and Narcology of the NAMS of Ukraine” SI, 
Kharkiv, UKRAINA2 

Silent brain infarcts (SBI) have a wide prevalence in the elderly population and are connected 
with a high risk of stroke and dementia.  
To investigate clinical, structural and functional changes of brain in SBI 62 patients with SBI 
(mean age 66.2 years) were examined. Clinical-neurological, psychodiagnostical, MRI, and 
electroencephalographic methods were used.  
SBI located in areas of basal ganglia (59.7 % of the patients), in subcortical areas (35.5 %), in 
the brainstem (17.8 %). A white matter hyperintensity was observed in 69.3 % of the patients.  
The main SBI risk factors were arterial hypertension (69.3 % of the patients), dyslipidemia 
(43.5 %), abdominal obesity (30.5 %), smoking (21.0 %), diabetes mellitus II (19.4 %), atrial 
fibrillation (9.7 %). A blood pressure (BP) monitoring in these patients showed significant BP 
fluctuations during a day with elevations at nights and early mornings. 
Extrapyramidal, cerebellar, pseudobulbar syndromes, and gait problems were the frequent neu-
rological impairments in these patients. All the patients demonstrated SBI-related rather than 
age-related cognitive impairments of various grades, predominantly of the frontal type. An av-
erage MoCA result was 24.2 points. Interrelations between a grade of cognitive impairments, a 
total amount of SBI, and a volume of white matter lesions were demonstrated.  
Bioelectrical brain activity in the patients with multiple SBI and white matter lesions was char-
acterized by a significant decreasing of the spectrum power of all wave ranges and parameters 
of interhemispheric coherence.  
As the main problem in patients with SBI an analysis of results of clinical, neuroimaging and 
electroencephalographic data has shown impairments of function of the brain frontal lobes and 
their connection with subcortical areas and brainstem.
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The association of polymorphisms in primary water channel protein Aquaporin -4 and 
Leukoaraiosis 
B.S. Shin1, B.K. Yadav2

 
Department of Neurology, Chonbuk National University Medical School, Jeonju, SOUTH 
KOREA1,Department of Medical Science, Conbuk National University Graduate School, Jeon-
ju, SOUTH KOREA2 

Background: Leukoaraiosis (LA) is term used to described bilateral and symmetrical areas in 
the periventricular and centrum semiovale white matter that apperared hypodense on CT scans 
and hyper intense on T2- weighted or FLAIR MRI. LA correlated with motor and gait distur-
bances, depressive symptoms, urinary disturbances, some cognitive deficits. The blood-brain 
barrier (BBB) plays a key role in LA, cerebral small vessel disease, aging process and dementia 
with LA. Aquaporin-4 (AQP-4), the primary water channel protein in the central nervous sys-
tem, is involved in BBB development and functional integrity and its dysfunction induces sev-
eral neurological diseases. The aim of our study was to evaluate whether genetic variations in 
AQP-4 gene are associated with the development of LA. Methods: DNA was amplified and the 
single nucleotide polymorphisms (SNPs) in AQP-4 rs2075575 and rs9951307 were investigated 
by melting curve analysis using real-time PCR. Result: The frequency of both T-allele and CT/
TT genotypes of rs2075575 was significantly higher in LA group than in control group (C ver-
sus T, p< 0.05; CC versus CT/TT, p < 0.05). However, no significant difference was observed 
between LA group and control group in rs9951307. Interestingly, the rs9951307 AG+GG gen-
otype may confer a synergistic effect in odds ratio when combined with the rs2075575 CT+TT 
genotypes (OR=1.65→2.51). The C-A haplotype was significantly different between LA group 
and the control group (p<0.05). By stratified analysis, rs2075575 and rs9951307 polymor-
phisms were statistically significant in the subjects with hypertension and high level of HbA1C 
(p < 0.05), while the rs2075575 polymorphism was associated with high level of cholesterol (p 
< 0.05) and the rs9951307 polymorphism was associated with low level of serum homocysteine 
(p < 0.05). Conclusion: Our results indicate that AQP-4 genetic variations and haplotypes might 
contribute to the risk factors for LA . 
 
 

B2628 Small vessel stroke and white matter disease  

Structure and function of perivascular spaces in the brain: a systematic literature analysis 
X. Wang1, M.C.V. Hernandez2, J.M. Wardlaw3

 
Brain Research Imaging Centre, Division of Neuroimaging Sciences, Centre for Clinical 
Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM1,Brain Re-
search Imaging Centre, Division of Neuroimaging Sciences, Centre for Clinical Brain Sciences, 
University of Edinburgh, Edinburgh, UNITED KINGDOM2, Brain Research Imaging Centre, 
Division of Neuroimaging Sciences, Centre for Clinical Brain Sciences, University of Edin-
burgh, Edinburgh, UNITED KINGDOM3

Background 
Perivascular spaces (PVS) are visible on magnetic resonance imaging (MRI). They occur in 
cerebral small vessel disease (SVD). However, little is known about human PVS structure or 
function. We aimed to summarize current knowledge on PVS function and identify gaps in 
knowledge. 
Methods 
We systematically searched Medline© using terms ‘Perivascular spaces’ or ‘Virchow Robin 
spaces’ for human or animal data. We found 948 papers: 349 were relevant to cerebral PVS. We 
extracted data on species, experimental method, findings and catalogued these to distinguish 
cellular, molecular and functional aspects of PVS in normal and diseased brains. 
Results  
We included 96 papers, both human and animal studies, on PVS structure, immune and drain-
age functions, cell origin, associations with SVD and inflammatory diseases. Three human 
studies showed PVS structure varies by brain location and vessel type. Only one study linked 
PVS microscopic changes with T2-weighted MRI hyperintensities. Twenty-five studies (human 
and animal), showed that in normal, ischaemic and inflammatory conditions (e.g. multiple scle-
rosis, viral or bacterial encephalitis), a variety of immune cells e.g. macrophages, microglia, 
monocytes, T-cells, B-cells, and dendritic cells accumulate in PVS or infiltrate the brain paren-
chyma via PVS. Nineteen studies showed that abnormal drainage of cerebrospinal fluid, Amy-
loid-β and tau proteins were associated with idiopathic normal pressure hydrocephalus, cerebral 
amyloid angiopathy and Alzheimer’s disease.  
Conclusion   
PVS have important functions in the brain’s immune system and as fluid, cellular and molecu-
lar drainage routes. Studies on human PVS structure in different parts of the brain vascular tree 
are lacking, are essential to improve understanding of the importance of PVS in common brain 
diseases and identify potential therapeutic targets. 
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Common white matter hyperintensity artefacts on fluid attenuated inversion recovery im-
ages: literature review and ischemic stroke patient study 
X. Wang1, M.C.V. Hernandez2, E. Sakka3, J.M. Wardlaw4

 
Brain Research Imaging Centre, Division of Neuroimaging Sciences, Centre for Clinical 
Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM1,Brain Re-
search Imaging Centre, Division of Neuroimaging Sciences, Centre for Clinical Brain Sciences, 
University of Edinburgh, Edinburgh, UNITED KINGDOM2, Brain Research Imaging Centre, 
Division of Neuroimaging Sciences, Centre for Clinical Brain Sciences, University of Edin-
burgh, Edinburgh, UNITED KINGDOM3, Brain Research Imaging Centre, Division of Neu-
roimaging Sciences, Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, 
UNITED KINGDOM4

Background 
The fluid attenuated inversion recovery (FLAIR) magnetic resonance image is sensitive to 
subtle white matter hyperintensities (WMH) and commonly used in WMH studies. However, 
several artefacts (e.g. CSF flow, patient movement) can mimic pathology and so distort WMH 
volume measurement or misrepresent WMH progression. We aimed to summarize current 
knowledge on WMH artefacts. 
Methods 
We searched using terms “Artefact FLAIR” and “Artifact FLAIR” using PubMed©. We iden-
tified 127 papers relevant to artefacts seen on FLAIR images, checked reference lists and com-
ments for these papers. Separately, we summarized types and frequencies of WMH artefacts 
seen in 46 typical patients with mild ischemic stroke. We classified the frequency and charac-
teristics of these WMH artefacts. 
Results  
We found 28 papers reporting artefacts specifically related to WMH: CSF flow artefact and pa-
tient movement were the most frequent artefacts (82.14%; 35.71%). The findings in the 46 pa-
tients were consistent with the literature: the most frequent artefact was CSF flow artefact (e.g. 
artefacts in the third ventricle and lateral ventricles appeared in all patients and on up to a third 
of slices in any individual patient), followed by patient movement (13.04%). Additionally, we 
found that a ‘hyperintense circle around the whole head’ and ‘dirty white matter’ were frequent 
but not mentioned previously in the literature.  
Conclusion 
CSF flow artefacts were the most frequent artefacts, and influenced large areas in the brain 
such as ventricles, cisterns, sylvian fissures and white matter tracts, but real WMH also occur 
in some these places. Visual inspection is necessary to avoid spurious WMH classification by 
automated software. A WMH artefacts training guide is available at http://www.sbirc.ed.ac.uk/
research/imageanalysis.html. 
 
 

B2630 Small vessel stroke and white matter disease  

Systematic review of MR imaging characteristics of cerebrovascular disease in systemic 
lupus erythematosus. 
S.J. Wiseman1, S.H. Ralston2, J.M. Wardlaw3

 
University of Edinburgh, Edinburgh, UNITED KINGDOM1,University of Edinburgh, Edin-
burgh, UNITED KINGDOM2, University of Edinburgh, Edinburgh, UNITED KINGDOM3

Background  
Patients with systemic lupus erythematosus (SLE) are at higher risk of cerebrovascular events 
compared to the general population but most studies report events as ‘stroke’ rather than by 
ischemic stroke subtype. Little is known about possible associations between SLE and ‘silent’ 
small vessel disease (SVD) on imaging, which is characterised by perivascular inflammation 
seen pathologically. We conducted a review of published data for evidence of SVD on imaging 
in patients with SLE, an inflammatory arthropathy. 
Methods 
We used MeSH search terms in Ovid to search MEDLINE from 1980, found 448 titles and re-
viewed 40 papers. We extracted data on clinical characteristics of the study populations and the 
results of imaging. 
Results 
We identified 7 studies (totaling 39,630 patients with SLE) in which an increased risk of stroke 
was reported in SLE as compared with controls. The hazard ratios were between 1.5 and 2.0. 
Little information was given on ischemic subtype.   
We identified 23 studies using MR imaging which indicated that patients with SLE were more 
likely to have brain atrophy or white matter hyperintensities than controls. However, most stud-
ies were small and most focused only on patients with neurological symptoms. Few studies col-
lected data on traditional risk factors such as hypertension, hyperlipidemia or diabetes and none 
corrected for these.  In two studies pathology was available and showed evidence of microin-
farcts, small vessel vasculopathy, cortical atrophy, and demyelination. 
Conclusion 
There is an association between SLE and stroke. However, small, uncontrolled, non-risk factor 
corrected studies and lack of ischemic stroke subtyping limit the determination of how well im-
aging abnormalities relate to clinical features. The role of inflammation versus traditional risk 
factors has not been extensively studied but imaging features in SLE appear similar to sporadic 
cerebral SVD, justifying further well-controlled and adequately powered studies. 
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B2701 Acute stroke: current treatment  

“Direct to CT” protocol significantly and safely reduces stroke thrombolysis treatment 
times 
S. Coote1, P.-S. Loh2, T. Frost3,  S. Singhal4, C. Bladin5,  A. Gilligan6

 
Eastern Health, Box Hill, AUSTRALIA1,Eastern Health, Box Hill, AUSTRALIA2, Eastern 
Health, Box Hill, AUSTRALIA3, Eastern Health, Box Hill, AUSTRALIA4, Eastern Health, Box 
Hill, AUSTRALIA5, Eastern Health, Box Hill, AUSTRALIA6

BACKGROUND: 
Taking acute stroke patients directly from ambulance to CT on hospital arrival has been shown 
to be an effective method of reducing thrombolysis times. In May 2013, Box Hill Hospital in-
troduced a “Direct to CT” variant of the Helsinki stroke protocol, for Code Stroke ambulance 
patients arriving during business hours (Monday-Friday 8am-4.30pm). The aim of this study 
was to examine the effects of this protocol on thrombolysis treatment times. 
METHODS: 
This prospective study compared 64 patients thrombolysed post-protocol implementation 
(May-December 2013) to 69 patients thrombolysed pre-implementation (May 2012-April 
2013), using Mann-Whitney tests. 
RESULTS: 
Twenty-four patients from the post-protocol group were taken directly to CT. This cohort sig-
nificantly reduced their median Onset-to-Needle (OTN) time by 62 mins (105 mins vs. 167 
mins, p<0.001), with decreases in Door-to-CT (DTCT) (10 mins vs. 27 mins, p<0.001) and 
Door-to-Needle (DTN) time (33 mins vs. 75 mins, p<0.001). There was no corresponding in-
crease in intracranial haemorrhage rates (8% vs. 3%, p=0.7) or protocol violations (2% vs. 3%, 
p=0.75). The Direct to CT patients were older (median 84 years vs. 78 years, p=0.033) but 
stroke severity (median NIHSS 8 vs. 7, p=0.28) and clinical risk factors were similar. The pro-
portion of patients discharged with an excellent outcome (modified Rankin Scale 0-1) increased 
from 23% to 46% (odds ratio 2.80; 95% confidence interval 1.05 to 7.46; p=0.039). The 40 
patients in the post-protocol cohort who were not taken directly to CT also achieved signifi-
cantly reduced OTN (143 mins, p=0.017), DTCT (18 mins, p<0.001) and DTN times (54 mins, 
p<0.001). 
CONCLUSION: 
The direct to CT protocol has significantly improved thrombolysis times without compromising 
safety or clinical efficacy. The best results are seen in those patients taken directly to CT, but 
the reductions in thrombolysis times are seen across the entire cohort of patients since the pro-
tocol was introduced. 
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Effects of candesartan in acute stroke on activities of daily living and level of care at 6 
months: Results from the Scandinavian Candesartan Acute Stroke Trial 
A.G. Hornslien1, E.C. Sandset2, E. Berge3

 
Dept of Internal Medicine, Oslo University Hospital, Ullevål, Oslo, NORWAY1,Dept of 
Neurology, Oslo University Hospital, Ullevål, Oslo, NORWAY2, Dept of Internal Medicine, 
Oslo University Hospital, Ullevål, Oslo, NORWAY3

Background The Scandinavian Candesartan Acute Stroke Trial (SCAST) showed no benefi-
cial 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 
activities of daily living and level of care at 6 months. Methods SCAST was an internation-
al multicentre, randomised- and placebo-controlled trial of candesartan in 2.029 patients with 
acute stroke. Activities of daily living at 6 months was assessed by the Barthel Index, and cat-
egorized as “dependency” (≤ 55 points), “assisted independency” (60-90), or “independency” 
(≥95). Level of care was categorized as “living at own home without public help”, “living at 
own home with public help, or institution for rehabilitation”, or “institution for long or perma-
nent stay”. We used ordinal and binary logistic regression for statistical analysis, adjusting for 
predefined key variables. Results There was no significant difference between the distributions 
of the Barthel Index and level of care in the two groups (adjusted OR 1.09, 95% CI 0.88 – 1.35, 
p = 0.44, and adjusted OR 1.05, 95% CI 0.82 – 1.34, p = 0.69, respectively, Figure 1). For the 
individual Barthel Index domains there were trends towards a negative effect for candesartan 
(Figure 2). Conclusion Blood pressure lowering treatment with candesartan had no beneficial 
effect on the activities of daily living and 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.
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Clinical Implications of Aspirin Resistance in Acute Stage of Patients with Acute Ischemic 
Stroke 
J.-T. Kim1, M.-K. Kim2, S.-H. Lee3,  M.-S. Park4, K.-H. Choi5,  S.-R. Ryu6, D.-E. Kim7,  K.-H. 
Cho8 
 
Chonnam National University Hospital, Gwangju, SOUTH KOREA1,Chonnam Nation-
al University Hospital, Gwangju, SOUTH KOREA2, Chonnam National University Hospital, 
Gwangju, SOUTH KOREA3, Chonnam National University Hospital, Gwangju, SOUTH KO-
REA4, Chonnam National University Hospital, Gwangju, SOUTH KOREA5, Gwanju Che-
omdan Medical Center, Gwangju, SOUTH KOREA6, Chonnam National University Hospital, 
Gwangju, SOUTH KOREA7, Chonnam National University Hospital, Gwangju, SOUTH KO-
REA8

Background: Aspirin is a primary antiplatelet agent for secondary prevention of ischemic 
stroke. However, if aspirin fails to inhibit platelet function as expected in acute ischemic stroke 
(AIS), it might increase the rate of early neurological deterioration (END). Therefore, we 
sought to determine whether aspirin resistance in acute stage could be associated with END 
and new ischemic lesions. Methods: This study was a single-center, prospective, observational 
study. Aspirin 300mg was initially administered, followed by maintenance doses of 100 mg dai-
ly. Acute ARU (aARU) was consistently measured after 3 hours of aspirin loading. An aARU 
value of ≥550 IU was defined as biological aspirin resistance (BAR). END was defined as an 
increase in NIHSS scores by 1 or more points (or the development of new neurological symp-
toms, meaning that a subcomponent of the scale that was previously scored 0 is subsequently 
scored 1 or more points) between admission and day 5. END was divided into 3 possible cat-
egories: progressive END (pEND), new END (nEND), and others (such as medical complica-
tions). Lesions changes on follow-up DWI including enlarged lesion and new lesions were also 
analyzed as outcomes. New lesions on follow-up DWI were defined as lesions separate from 
the index lesions, which were not detected on initial DWI. Results: 367 patients were analyzed 
in this study. BAR in aARU was detected in 60 patients (16.3%). BAR was not associated with 
END, parameters of END, and enlarged lesions on follow-up DWI. However, BAR was inde-
pendently associated with new lesions on follow-up DWI (adjusted OR 1.998, 95% CIs 1.009-
3.960; p=0.047). Conclusion: In conclusion, aARU in AIS could not predict END. However, 
BAR in aARU might be predictive of new lesions on follow-up DWI in AIS. The results of this 
study suggest that aARU measurement in AIS might be helpful in preventing subsequent isch-
emic stroke. 
 
 

B2704 Acute stroke: current treatment  

Thrombolysis in patients with posterior circulation stroke - results of the Austrian Stroke 
Unit Registry 
P. Sommer1, L. Seyfang2, E. Fertl3,  W. Serles4, J. Ferrari5,  S. Greisenegger6 
 
Department of Neurology, Krankenanstalt Rudolfstiftung, Vienna, AUSTRIA1,Danube 
University Krems, Krems, AUSTRIA2, Department of Neurology, Krankenanstalt Rudolf-
stiftung, Vienna, AUSTRIA3, Department of Neurology, Medical University Vienna, Vienna, 
AUSTRIA4, Department of Neurology, Krankenhaus Barmherzige Brüder, , 5, Department of 
Neurology, Medical University Vienna, Vienna, AUSTRIA6

Background 
Despite treatment with rt-PA is approved for patients with posterior circulation stroke (PCS), 
data on efficacy of thrombolysis focusing this group of patients specifically are scarce. Clinical 
trials of rt-PA-treatment in patients with ischemic stroke (IS) either focused on anterior circula-
tion strokes or even excluded patients with PCS. We analyzed within a large cohort of patients 
whether treatment with rt-PA improves short-term outcome of patients with PCS. 
Methods 
Out of a total of 68695 patients with IS included into the Austrian Stroke Unit Registry (ASUR) 
between 2003 to 2013 1188 patients with PCS (594 with rt-PA-treatment and 594 without rt-
PA-treatment) were matched for age, sex, the pre-stroke modified Rankin-scale (mRS), the NI-
HSS at baseline, previous hypertension, previous diabetes, previous hyperlipidemia and etiolo-
gy (according to the TOAST Classification). PCS was defined according to the Bamford scale. 
Outcome was assessed at the time-point of discharge from the stroke unit by the means of the 
mRS. For group comparisons the paired Wilcoxon test for matched pairs was used. 
Results 
The median age of the matched patients was 70 (IQR 59-78), 724 (61%) were male and the me-
dian NIHSS at baseline was 5 (IQR 4-8). Rt–PA–treated patients with PCS had a better short-
term outcome than patients without rt-PA-treatment: median mRS (IQR) patients with rt-PA 
versus patients without rt-PA: 2 (1-4) versus 3 (1-4), p=0.004. Complication rates were low in 
both groups with more symptomatic intracranial bleedings among patients treated with rt-PA: 9 
(1.5%) versus 1 (0.2%). 
Conclusion 
In our study, treatment with intravenous rt-PA was beneficial for patients with PCS. Our results 
support current treatment guidelines not to withhold rt-PA-treatment to patients with PCS, how-
ever, future studies analyzing 3-month functional outcome are needed. 
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Are Current Time Delays for Endovascular Treatment of Stroke Acceptable? 
M.-L. Moerkenborg1, H. Steglich-Arnholm2, S. Rosenbaum3,  M. Holtmannspötter4, D. W. 
Krieger5 
 
Department of Neurology, RIgshospitalet, Copenhagen, DENMARK1,Department of Neu-
rology, RIgshospitalet, Copenhagen, DENMARK2, Department of Neurology, Bispebjerg hos-
pital, Copenhagen, DENMARK3, Department of Radiology, Rigshospitalet, Copenhagen, DEN-
MARK4, 2Department of Neurology, Rigshospitalet, Copenhagen, DENMARK5

Background 
Bridging endovascular treatment (EVT) in acute ischemic stroke (AIS) due to large vessel oc-
clusion is currently offered to those patients that fail to improve after IV-thrombolysis. Due to 
the time-sensitivity of revascularization interventions, referral and transport logistics are critical 
for the treatment chain. For coronary interventions the door-in-door-out time (DIDO) defined 
as the time from admission to discharge at the referring hospital and the door-to-recanaliza-
tion (DTR) defined as time from admission to reperfusion have been introduced to benchmark 
time delays to therapy. DIDO < 30 minutes and DTR < 90 minutes have shown significantly 
improved outcomes.  Realization of these requirements in EVT for acute ischemic stroke is un-
known.  
Methods 
Single-centre analysis of consecutive patients undergoing EVT after failed iv-thrombolysis 
from 2011 to 2013. All patients transferred from a primary to a comprehensive stroke centre in 
metropolitan Copenhagen were evaluated. Demographics, clinical and radiographic data were 
abstracted from patient charts or electronic databases. Favourable outcome was defined as im-
mediate improvement > 10 points on the NIH-stroke scale or a modified Ranking Scale of 0-2 
at 3 months.  
Results 
62 patients were identified, 27 (44 %) males, a mean age of 65,5 (+/-13,1) years and mean NI-
HSS of 16 (+/-5,5). The mean DIDO was 101 min (+/-36,9), the mean DTR was 242 minutes 
(+/- 61,5). Over the 2-year period a significant reduction in both DIDO (p<0,001) and DTR 
(p<0,001) could be shown. In this cohort only age and stroke severity correlated with 3-months 
outcome.   
Conclusion 
Although delay to EVT dropped significantly over a 2-year period not a single stroke patient 
was treated within recommended time windows for coronary interventions. The disconnect be-
tween time to recanalization and outcome suggest that the impact of EVT may be curtailed in 
the current set up. Innovative strategies to expedite EVT are urgently needed. 
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Mechanical Thrombectomy in Stroke Patients not Eligible for Systemic Thrombolysis 
B. Dimitrijeski1, O. Crome2, A, Foerschler3, A. Bock4, D. Nabavi5

 
Vivantes-Klinikum Neukoelln, Clinic for Neurology and Stroke Unit, Berlin, GER-
MANY1,Vivantes-Klinikum Neukoelln, Clinic for Neurology and Stroke Unit, Berlin, GER-
MANY2, Vivantes-Klinikum Neukoelln, Clinic for Neuroradiology, Berlin, GERMANY3, 
Vivantes-Klinikum Neukoelln, Clinic for Neuroradiology, Berlin, GERMANY4, Vivant-
es-Klinikum Neukoelln, Clinic for Neurology and Stroke Unit, Berlin, GERMANY5

Background:Treatment with rt-PA within a 4,5-hour time window is effective in acute ischemic 
stroke (AIS). However, a significant number of patients cannot receive intravenous rt-PA due to 
contraindicatons (e.g., anticoagulation, prior intracranial hemorrhage, recent surgery). In many 
stroke centers, mechanical thrombectomy (MTE) for large vessel occlusion (LVO) and severe 
AIS is implemented. We compared the safety and clinical outcome of patients with AIS treated 
with MTE alone compared with patients treated with rt-PA prior to MTE. 
Methods: Following a specified in-house stroke protocol, all acute stroke patients with a se-
vere AIS (NIH-Stroke Scale>10) underwent CT-Angiography. Patients with LVO routinely 
underwent combined treatment with rt-PA + MTE using a stent retriever. In patients with con-
traindications for rt-PA, MTE alone was performed. Neurological outcome was measured at 
admission and at 3-months follow-up using the NIH-Stroke-Scale (NIHSS) and the modified 
Rankin-Scale. Intracranial hemorrhage was detected according to ECASS II-criteria.
Results: A total of 124 Patients (age 70 ± 13.3 Y.) with LVO and AIS were treated with MTE 
during a period of 26 months. Whereas 98 patients underwent combined treatment, 26 patients 
underwent MET alone due to contraindications. Overall NIH-SS at admission was 18 ± 3.8 
and  recanalisation was achieved in 95 % (combined treatment 97%, MTE alone 88%; p = 0,1). 
Symptomatic hemorrhage occurred in 6% (combined treatment 6 %, MTE alone 4%; p = 0.8).
Good neurological outcome, defined as Rankin 0-2 at three months, was achieved in 40 % of 
patients (combined treatment 41 %, MTE alone 35 %, p=0.3). 
Conclusions: In our single center experience, patients with contraindications for rt-PA treated 
with MTE alone had a similar outcome as compared with the combined treatment with rt-PA 
and MTE at three months follow up. Likewise, no differences in complication rates were found. 
Large prospective studies are warranted.
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Safety and clinical outcome in patients treated with GP IIbIIIa Inhibitors (Tirofiban)  in 
endovascular treatment of acute ischemic stroke: a single centre  experience 
L. Renieri1, A. Consoli2, A. Rosi3,  I . Chiarotti4, C. Vignoli5,  C. Lanzetta6, N. Limbucci7,  S. 
Nappini8, P. Nencini9, D. Inzitari10, S. Mangiafico11 
 
Careggi University Hospital, Florence, ITALY1,Careggi University Hospital, Florence, IT-
ALY2, Careggi University Hospital, Florence, ITALY3, Careggi University Hospital, Florence, 
ITALY4, Careggi University Hospital, Florence, ITALY5, Careggi University Hospital, Flor-
ence, ITALY6, Careggi University Hospital, Florence, ITALY7, Careggi University Hospital, 
Florence, ITALY8, Careggi University Hospital, Florence, ITALY9,Careggi University Hospital, 
Florence, ITALY10, Careggi University Hospital, Florence, ITALY11

Background Few studies evaluated the efficacy and safety of IV Tirofiban (Gp IIb/IIIa inhibi-
tor) in the endovascular treatment of acute ischemic stroke. 
Methods We retrospectively analysed 203 consecutive patients with ischemic stroke treated in 
our department (2005-2013) with endovascular approach. Selection criteria for IV Tirofiban 
administration were: high clot burden resistant to mechanical thrombectomy or necessity to 
deploy an intracranial or cervical stent to maintain a stable recanalization. We performed a sta-
tistical analysis to compare the two different groups of patients “treated” (Tir) or “not treated” 
(No Tir) with IV administration of Tirofiban during thrombectomy. A multivariate analysis has 
been conducted to predict the risk factors in acute ischemic stroke. 
Results No differences in age, gender, NIHSS at admission, stroke risk factors and onset to 
treatment time have been found between the two groups, while patients with a cervical ICA and 
siphon occlusion or with a posterior circulation stroke have been more frequently treated with 
Tirofiban administration (p< 0.01). Considering the overall haemorrhage rate, there was no sta-
tistical difference between the “Tir” and “No Tir” (non symptomatic haemorrhage respective-
ly 34.6% vs 32.3% and sICH for ECASSII scale 12.1% vs 11.5%) as well as for the overall 3 
months mortality (18.8% vs 21.5%). mRS0-2 after 3 months was achieved in 32.3% of patients 
in the Tir group versus 34.6% in the No Tir group. A subgroup analysis in relation to collateral 
circulation (good vs poor), localization of the thrombus (ICA vs M1) and grade of recanaliza-
tion (TICI 0-2a vs 2b-3) does not show a better outcome for Tir group.  
Conclusion: In our experience, IV Tirofiban administration during an endovascular procedure 
seems not to increase the risk of bleeding, but it is not likely to significantly increase the good 
outcome rate at three months. Future RCTs are necessary to understand the role of Gp IIb/IIIa 
in acute stroke therapy.

B2708 Acute stroke: current treatment  

Clopidogrel plus aspirin versus aspirin alone for decreasing microembolic intensity in 
patients with large artery stenotic minor stroke or transient ischaemic attack (TIA) 
--CLAIR subgroup study 
Fu Jianhui1, Q.Q. Deng2 
 
Department of Neurology, Huashan hospital affiliated to Fudan University, Shanghai, 
CHINA1,Department of Neurology, Huashan hospital affiliated to Fudan University, Shanghai, 
CHINA2

Background: Microembolic signals (MES) are the direct marker of unstable large artery ath-
erosclerotic plaque. In previous study, we have found that numbers of MES are associated to 
the recurrence of stroke, and clopidogrel plus aspirin are more effective on reducing numbers 
of MES and lowering the risk of stroke recurrence compared with aspirin alone. Recurrence of 
stroke is not only related to numbers of MES, but also to the size of MES, which, theoretically, 
can be implied by monitoring intensity of MES with transcranial Doppler (TCD). Thus we aim 
to compare the effects on MES intensity of clopidogrel plus aspirin with aspirin alone via TCD 
technology. 
Methods: 100 patients with acute ischemic stroke or transient ischaemic attack (TIA) within 7 
days of symptom onset were recruited. Inclusion criteria: large artery stenosis in the cerebral 
or carotid arteries confirmed by carotid artery ultrasound, TCD or magnetic resonance angiog-
raphy (MRA) also TCD monitoring revealed the presence of MES. Patients were randomised 
to receive aspirin or clopidogrel plus aspirin for 7 days. On Day 2 and Day 7, MES monitoring 
were repeated.  
Results and conclusions: 98 patients were performed intent-to-treat (ITT) analysis  and per 
protocol (PP) analysis. The main findings were that intensity of MES reduced dramatically 
in dual-therapy group. ITT analysis in dual-therapy group: intensity of MES before treatment 
was 8.04 (0 – 16) dB, on day 2 was 0.00 (0 – 17) dB, day 7 was 0.00 (0 – 12) dB, p=0.000; 
in mono-therapy group was 9.00 (0 – 20) dB, 8.25 (0 – 17) dB, 7.0 (0 – 18) dB, respectively 
(p=0.577). PP analysis showed similar results. All of these indicate that clopidogrel plus aspirin 
are more effective on decreasing intensity of MES compared with aspirin alone in patients with 
large artery stenotic minor stroke or transient ischaemic attack (TIA), which indicates clopido-
grel plus aspirin are more beneficial to these patients.



653

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B2709 Acute stroke: current treatment  

Octogenerians - a challenge to choose the right patients for endovascular acute stroke 
treatment 
F. Johannessen1, L. Fjetland2, K.D. Kurz3,  S. Roy4, M. Kurz5

 
Stavanger University Hospital, Stavanger, NORWAY1,Stavanger University Hospital, 
Stavanger, NORWAY2, Stavanger University Hospital, Stavanger, NORWAY3, Stavanger Uni-
versity Hospital, Stavanger, NORWAY4, Stavanger University Hospital, Stavanger, NORWAY5 

Background: The role of endovascular treatment (EVT) in the context of acute ischemic stroke 
in patients aged ≥80 years is uncertain. Patient selection gets a key role in choosing the pa-
tients likely to profit from the treatment. We aimed to identify predictors of clinical outcome 
after EVT. Methods: We included consecutive patients aged ≥80 years treated with EVT at the 
Stavanger University Hospital between May 2009 and January 2014. Successful recanalization 
was defined as a thrombolysis in myocardial infarction (TIMI) score of 2 or 3. Neurologic defi-
cit was graded using National Institutes of Health Stroke Scale (NIHSS). A modified Ranking 
scale (mRS) score of 0-2 at 90 days was defined as a favorable outcome. Intracerebral hemor-
rhage (ICH) was defined according to the ECASS criteria. Demographic variables and cardio-
vascular risk factors were associated to clinical outcome, and occurrence of ICH. Additionally 
we conducted correlations with established predictive scores (THRIVE, HIAT, DRAGON, 
SPAN 100, ASPECTS). Results: 22 patients ≥80 years were treated with EVT (27% of patients 
totally treated with EVT). The mean age was 83.4 years (range 80 – 92). Mean NIHSS before 
intervention was 19.3 (range 9 – 26), mean NIHSS after intervention 14 (range 0 -24). Mean 
mRS at 90 days was 4.2 (range 0 – 6). Successful recanalization was achieved in 18 patients 
(82%). Only 4 patients (18 %) got a clinical favorable outcome at 90 days. Factors associated 
with favorable outcome were NIHSS after intervention (p=0.03) and at dismissal (p=0.002). 
No other single risk factor and no predictive score was correlated to favorable outcome. Higher 
age was positively associated with ICH (p=0.02). Conclusion: Despite of good recanalization 
rates only 4 patients (19%) were functionally independent at 90 days. Prediction of a favorable 
outcome in octogenarians is challenging and more research on identifying the right patients for 
EVT in this age group is warranted. 
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Experiences in daily practice in patients with new oral anticoagulants 
T. Sauer1, M.E. Wolf2, A. Alonso3,  M.G. Hennerici4, M. Fatar5

 
Department of Neurology, UniversitaetsMedizin Mannheim, Germany, Mannheim, GER-
MANY1,Department of Neurology, UniversitaetsMedizin Mannheim, Germany, Mannheim, 
GERMANY2, Department of Neurology, UniversitaetsMedizin Mannheim, Germany, Mann-
heim, GERMANY3, Department of Neurology, UniversitaetsMedizin Mannheim, Germany, 
Mannheim, GERMANY4, Department of Neurology, UniversitaetsMedizin Mannheim, Germa-
ny, Mannheim, GERMANY5

Background 
For more than 50 years vitamin k antagonists (VKA) were the only available oral anticoagu-
lants for treatment in patients with atrial fibrillation (AF). Currently, 3 new oral anticoagulants 
(NOACs), dabigatran etexilate (DAB), rivaroxaban (RIV) and apixaban (API), are available. 
We will present the use of NOACs in 2012 in our comprehensive stroke center and our clinical 
experiences. 
Methods 
In 2012, we treated 921 patients who suffered an acute ischemic stroke (IS). All patients under-
went standardised stroke work up. Stroke etiology was classified using the ASCO-Score. Fre-
quency of known AF, newly diagnosed AF and pre-hospital medication as well as suggestion of 
further anticoagulation was analysed. 
Results 
We identified AF as stroke etiology in 162 of the patients treated. After clinical work-up we 
recommended the use of NOACs as secondary prophylaxis in 133 patients. 40 patients were 
without prior medication, 55 patients took other medication, 14 patients were previously treat-
ed with NOACs and 24 with VKA. The mean age of patients was 77 (±8) years and 51% were 
female. In 89 (67%) patients AF was previously diagnosed, but only 38 (29%) patients were 
given an oral anticoagulation (OAC) on admission. 24 patients took VKA, only 14 were previ-
ously treated with NOACs. 18 patients treated with VKA showed insufficient OAC (INR <2) 
and 2 patients got an inadequate dose of NOACs. 54 patients were treated with thrombolysis, 
19 (14%) had a haemorrhagic transformation. 35 (26%) patients suffered from previous IS and 
5 (4%) from previous ICH. Renal failure was diagnosed in 70 (53%) patients. On discharge we 
prescribed NOACs to 57 (43%) patients and we advised to delay medication for the remainder.  
Conclusion 
We still see many patients with AF that are not taking any type of OAC even when required ac-
cording to a CHA2DS2VASc-Score >1. In 2012, too few patients suffering IS who were previ-
ously treated with NOACs were observed to compare the medications.
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Fibrinogen Levels at Presentation Predict Haemorrhagic Transformation Post Thrombol-
ysis 
S.M. Bell1, K Endean2, M Roman3, R.B. Lindert4

 
Dept Neurology, Royal Hallamshire Hospital, Sheffield, UNITED KINGDOM1,Dept Neu-
rology, Royal Hallamshire Hospital, Sheffield, UNITED KINGDOM2, Dept Neurology, Royal 
Hallamshire Hospital, Sheffield, UNITED KINGDOM3, Dept Neurology, Royal Hallamshire 
Hospital, Sheffield, UNITED KINGDOM4

Background: Thrombolysis is an approved treatment for ischemic stroke for up to 4.5 hours af-
ter symptom onset. The most significant and potentially life threatening risk of thrombolysis is 
haemorrhage. Low Fibrinogen levels after thrombolysis have been associated with an increased 
risk of haemorrhagic transformation (HT), but this does not help in the risk assessment prior to 
thrombolysis. This study looks at the relationship between fibrinogen levels at presentation and 
post-thrombolysis HT. 
Methods: Data collection period: January 2012 to December 2013. Evidence of haemorrhagic 
transformation within 7 days post thrombolysis was correlated with patient age, sex, fibrinogen 
levels prior to thrombolysis, and NIHSS scores.  
Results: Data was collected on 104 thrombolysed patients: 93 were analysed [HT group (n=15) 
non-HT group (n=78)], 11 patients excluded (9 no data, 1 non-stroke, 1 delayed HT >10 days 
post thrombolysis). Average age of the patients was 72. 7 years (SD, 14.4) in the HT group, 
71.8 years (SD, 14.4) in the non-HT group. Average NIHSS at presentation, 2 hours, 24 hours 
and 7 days was 16.9, 15.7, 14.3 and 12 in the HT group, and 13.4, 10.3, 8.8 and 6.3 in the non-
HT group respectively. Average fibrinogen level at presentation for patients with HT was 3.3g/L 
(IQR, 1.1) and non-HT group was 4.1g/L (IQR, 1.5). This difference was statistically signifi-
cant (Mann-Whitney U test p=0.03).  
Discussion: Our preliminary data showed a significant difference in the mean pre-thrombolysis 
fibrinogen levels between patients with and without HT after thrombolysis. A previous study 
has shown that the post thrombolysis HT risk was not increased in patients with low pre-throm-
bolysis fibrinogen levels (cut off < 3.6g/L). However, the choice of cut-off is questionable.  
Further studies with greater numbers of patients might allow us to establish clinically relevant 
values for reference. In conclusion, pre-thrombolysis fibrinogen levels may help assess the risk 
of HT. 
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Treatment of patients with early hemicraniectomy and therapeutic hypothermia: a retro-
spective analysis 
H. Schneider1, P. Krüger2, B. Wiedemann3,  I. Dzialowski4, G. Schacker5,  H. Reichmann6, V. 
Puetz7 
 
Universitätsklinikum Dresden, Dept. of Neurology, Dresden, GERMANY1,Technische Uni-
versität Dresden, Dresden, GERMANY2, Technische Universität Dresden, Institute for Medical 
Informatics and Biometry, Dresden, GERMANY3, Dept. of Neurology, Elblandklinikum Meis-
sen, Academic Teaching Hospital of the Technische Universität Dresden, Meissen, GERMA-
NY4, Technische Universität Dresden, Dept. of Neurosurgery, Dresden, GERMANY5, Tech-
nische Universität Dresden, Dept. of Neurology, Dresden, GERMANY6, Technische Universität 
Dresden, Dept. of Neurology, Dresden, GERMANY7

Background: 
Patients with space-occupying middle cerebral artery (MCA) infarcts have a poor prognosis 
despite maximum intensive care treatment.  Randomized controlled trials showed that early 
hemicraniectomy reduces mortality in patients younger than 60 years to 29% and might be also 
beneficial for patients older than 60 years. Moderate Hypothermia is a promising therapeutical 
approach. We sought to determine if a combination of early hemicraniectomy and moderate 
hypothermia (33-34°C) in patients younger than 60 years with malignant MCA infarction may 
influence functional outcome.  
Methods: 
We retrospectively searched our hospital database (2001-2010) for patients with malignant 
MCA infarction, aged 18 to 60 years old and treated at with hemicraniectomy and therapeutic 
hypothermia.  Patient characteristics including functional outcome were evaluated. Descriptive 
statistic analysis was performed to characterize patients, treatment and functional outcome.  
Results: 
53 patients were included in our analysis, in 60.4.% the dominant hemisphere was affected. 
Mean time from symptom onset to hemicraniectomy was 25.2 hours. Controlled hypothermia 
(surface, endovascular) was performed in 60% of patients. Mean time from symptom onset to 
target temperature (33 – 34 °C) was 39.6 hours,  target temperature was performed for 4 days. 
62.4% of our patients were discharged to rehabilation and follow-up mortality was 45.3% at 6 
month and 50.9% at 12 month, respectively. Mortality was higher in patients with uncontrolled 
hypothermia treatment compared to controlled endovascular / surface cooling.   
Conclusions: 
In our cohort of patients with malignant MCA infarction and age 18 to 60 years, the combined 
treatment with early hemicraniectomy and therapeutic hypothermia was not beneficial com-
pared to a treatment with early hemicraniectomy alone according to published data. Controlled 
therapeutic hypothermia might be more effective than uncontrolled hypothermia treatment. 
Randomized controlled trials are needed to evaluate the influence of controlled therapeutic hy-
pothermia in addition to hemicraniectomy.



655

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B2713 Acute stroke: current treatment  

Patient selection for endovascular acute stroke treatment. Do predictive scores help us to 
choose the right patients? 
L. Fjetland1, F. Johannessen2, K.D. Kurz3, S. Roy4, M. Kurz5

 
Stavanger University Hospital, Stavanger, NORWAY1,Stavanger University Hospital, 
Stavanger, NORWAY2, Stavanger University Hospital, Stavanger, NORWAY3, Stavanger Uni-
versity Hospital, Stavanger, NORWAY4, Stavanger University Hospital, Stavanger, NORWAY5

Background: Outcome after endovascular therapy (EVT) in acute ischemic stroke remains 
variable. Thus improved patient selection is needed to better identify patients likely to benefit 
from the treatment. We evaluated current scores (THRIVE, HIAT, SPAN 100, Dragon, and AS-
PECTS) on their predictive value of clinical outcome in patients treated with EVT.  
Methods: We included consecutive patients treated with EVT at the Stavanger University Hos-
pital between May 2009 and January 2014. Successful recanalization was defined as a throm-
bolysis in myocardial infarction (TIMI) score of 2 or 3. Neurologic deficit was graded using 
National Institutes of Health Stroke Scale (NIHSS). A modified Ranking scale (mRS) score 
of 0-2 at 90 days was defined as a favorable outcome. Different established predictive scores 
(THRIVE, HIAT, SPAN 100, Dragon, and ASPECTS) were correlated to clinical outcome.  
Results: 81 patients were treated with EVT, 59 of them were < 80 years. Mean NIHSS before 
intervention was 17.7 (range 2 – 36), mean NIHSS after intervention 12.7 (range 0 -28). Mean 
mRS at 90 days was 3.2 (range 0 – 6). Successful recanalization was achieved in 67 patients 
(83%). Favorable clinical outcome was achieved in 31 patients (38.3%) taking all age groups 
into account and in 45.8% in patients <80 years. Except from the ASPECTS score all scores 
were able to predict favorable outcome. However, there were explicit differences between the 
scores predicting clinical outcome in patients younger and older than 80 years. The differences 
in predictive value of the different scores will be presented in detail. 
Conclusion: Clinical scores are able to predict favorable outcome in acute stroke patients treat-
ed with EVT. Yet, the scores exhibit distinct differences and show better predictive value in pa-
tients younger than 80 years.

B2714 Acute stroke: current treatment  

INTRAVENOUS THOMBOLYSIS FOR ACUTE ISCHEMIC STROKE IN PATIENTS 
WITH MALIGNANCY 
J.C. Portilla1, I. Redondo2, I. Bragado3, M. Calle4, A. Falcón5,  A. Serrano6, J.A. Fermín7,  R.M. 
Romero8, F. López9, I. Casado10

 
Hospital San Pedro de Alcántara, Caceres, SPAIN1,Hospital San Pedro de Alcántara, Ca-
ceres, SPAIN2, Hospital San Pedro de Alcántara, Caceres, SPAIN3, Hospital San Pedro de Al-
cántara, Caceres, SPAIN4, Hospital San Pedro de Alcántara, Cáceres, SPAIN5, Hospital San 
Pedro de Alcántara, Caceres, SPAIN6, Hospital San Pedro de Alcántara, Caceres, SPAIN7, 
Hospital San Pedro de Alcántara, Caceres, SPAIN8, Hospital San Pedro de Alcántara, Caceres, 
SPAIN9,Hospital San Pedro de Alcántara, Caceres, SPAIN10

Background. While patients with malignancy are at significant risk for ischemic stroke, data 
about the risk of thrombolytic therapy for acute ischemic stroke (AIS) in these patients are 
scarce, and hence this treatment remains controversial. Our aim is to analyze the outcomes after 
intravenous thrombolysis (IV tPA) in malignancy associated strokes. Methods. Retrospective 
analysis of data from a prospective register of consecutive AIS patients who received IV tPA 
up to 4.5 hours, admitted in a comprehensive stroke unit. Malignancy was identified based on 
documentation in the medical history or during the workup. We compare two groups: patients 
without and with malignancy, discriminating between current (C) or remote (R) malignancy 
according to the presence of metastatic disease or undergoing current treatment for malignancy 
or neither of them. We analyze early outcome in terms of intracerebral hemorrhage (ICH), NI-
HSS at 7 days and in-hospital mortality (HM) and 3-month outcome in terms of independence 
(mRankin ≤ 2 ) and mortality (M). Results. 157 patients were included: 23 patients (14,6 %) 
had either C (n=10) or R (n=13) malignancy. Of these, gastrointestinal cancer (n= 7) was the 
most common. No differences in early outcome were found: ICH (13,8% vs 8,7%, p 0,49); NI-
HSS [7,5 (7,4) vs 7,7 (7,1), p 0,90], HM (9% vs 0%, p 0,135); nor in 3.month outcome: mR ≤2 
(51,1% vs 47,8%, p 0,77), M (13,5% vs 4,3%, p 0,21). Also, no differences in outcome accord-
ing to C or R malignancy status were found. Conclusions According to other studies, our data 
suggest that IV tPA thrombolysis in current or remote malignancy associated stroke appears 
safe although much more information is needed and prospective confirmation is warranted. 
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Observational study of collaboration beetwen Perpignan Community Hospital and Mont-
pellier University Hospital to achieve recanalisation in acute ischemic stroke  with large 
vessel occlusion. 
N. GAILLARD1, S. JURICI2, C. ARQUIZAN3,  V COSTALAT4, J.L. BERTRAND5,  P. SM-
ADJA6, A. AKKOUZ7,  J.C. BLENET8, A. DUTRAY9, N. OLIVIER10, B. FADAT11, A. DIMI-
TRANA12, J.F. CASSARINI13, D. SABLOT14, A. BONAFE15 
 
Centre Hospitalier de Perpignan, Perpignan, FRANCE1,Centre Hospitalier de Perpig-
nan, Perpignan, FRANCE2, Centre Hospitalo Universitaire Gui de Chauliac, Montpellier, 
FRANCE3, Centre Hospitalo Universitaire Gui de Chauliac, Montpeller, FRANCE4, Centre 
Hospitalier de Perpignan, Perpignan, FRANCE5, Centre Hospitalier de Perpignan, Perpignan, 
FRANCE6, Centre Hospitalier de Perpignan, Perpignan, FRANCE7, Centre Hospitalier de Per-
pignan, PERPIGNAN, FRANCE8, Centre Hospitalier de Perpignan, Perpignan, FRANCE9,Cen-
tre Hospitalier de Perpignan, PERPIGNAN, FRANCE10, Centre Hospitalier de Perpignan, 
Perpignan, FRANCE11, Centre Hospitalier de Perpignan, Perpignan, FRANCE12, Centre Hos-
pitalier de Perpignan, Perpignan, FRANCE13, Centre Hospitalier de Perpignan, Perpignan, 
FRANCE14, Centre hopsitalo-universitaire Gui de Chauliac, Montpellier, FRANCE15 

BACKGROUD: recanalisation in acute ischemic stroke (AIS) remain challenging in spite of 
early intravenous thrombolysis (IVT). Given a higher recanalisation rate with combined or sub-
sequent mechanical thrombectomy (MT), we sought to study feasibility and safety of resorting 
in additional MT in Montpellier regional stroke center (RSC) for selected AIS treated with IVT 
in Perpignan Community Hospital (CH) where MT is not yet avaible.METHODS: Descriptive 
prospective observational study of consecutive AIS treated with IVT in CH in 2012, eligible 
to additional MT in RSC distant of 156 kilometers, according to pre-defined clinical and pre-
IVT MRI criteria, including occlusion of a large intracranial artery. After IVT and telephone 
agreement from RSC, patients were transported as quickly as possible by local medical emer-
gency mobile unit by air traffic when possible or road and then revalued at arrival.RESULTS: 
Among 883 IS patients treated in CH, 108 received a recanalisation treatment: 105 IVT and 3 
MT alone. 72% (41/57) of phone calls to RSC succeeded in transfer. Among 105 IVT-patients 
(med age 72, NIHSS 13, onset to needle time 175 mn), 36% (38/105) were transfered to RSC 
of whom 45% (17/38) received MT with a TICI >= 2b recanalisation rate of 75%. Neither hem-
orrhagic nor vital complication occured during transportation in spite of  NIHSS or MRI wors-
ening in 26% of cases (10/38). Median times (standard deviation) were : onset of symtoms to 
RSC arrival 295 mn (64), CH door to RSC door 98 mn (35), onset of symptoms to recalisation 
time 410 mn (64). Reasons for refuting patients from MT at RSC-arrival were : exceeded time 
window or neurologic worsening in 52% (11/21) , neurologic improvement or already obtained 
recanalisation in 33% (7/21), technical or undetermined in 14% (3/21).CONCLUSION: This 
observational study illustrates good feasibility and safety of a collaborative protocol  beetwen 
CH and RSC within a widened regional territory of health, to achieve recanalisation in AIS, 
using a bridging IVT and MT strategy. However, this strategy presents limits, in particular in 
terms of times to recanalisation and MT remains unproven therapy in AIS. 
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Mechanical thrombectomy of postbifurcation MCA occlusion 
F. Dorn1, H. Lockau2, H. Stetefeld3,  C. Kabbasch4, T. Liebig5

 
University Hospital of Cologne, Cologne, GERMANY1,University Hospital of Cologne, Co-
logne, GERMANY2, University Hospital of Cologne, Cologne, GERMANY3, University Hos-
pital of Cologne, Cologne, GERMANY4, University Hospital of Cologne, Cologne, GERMA-
NY5

Background: Mechanical thrombectomy (MTE) has become an established therapy for occlu-
sions of the M1-segment of the middle cerebral artery (MCA). However, the definition of the 
anatomical “M1 segment” is inconsistent in the literature as well as in the clinical routine and 
so far, there have been no distinct recommendations for postbifurcation MCA-occlusions. Our 
purpose was to confirm the efficacy and safety of MTE for postbifurcation MCA-occlusions. 
Methods: We evaluated 54 consecutive patients with MCA occlusions who underwent MTE 
with stentretrievers at our center: 42 within the main branch (proximal group) and 12 distal to 
the bifurcation (distal group).  Recanalization success, periprocedural complications, haemor-
rhages, NIHSS improvement after 24h and mRS at 90 days were evaluated.  
Results: 
Mean NIHSS at admission and at discharge was 15.9 (2-29) and 10.4 (0-31) for the proximal 
and 13.3 (4-25) and 5.8 (0-26) for the distal group. A TICI 2b/3 result was reached more often 
in distal than in proximal MCA-occlusions (91.7% vs. 71.4%). A significant clinical improve-
ment after 24h as well as a good clinical result (mRS 0-2) at 3 months was more often reached 
in the distal than in the proximal occlusion group (9/12=75% vs. 24/42=57.1%; 18/42=42.9% 
vs. 18/42=42.9%). Mortality was 0% in the distal and 21.5% in the  proximal occlusion group.  
Conclusion: Recanalization success, early clinical improvement and a good clinical outcome at 
3 months were more frequent following MTE in distal MCA-occlusions when compared with 
proximal MCA-occlusions. There were no significant periprocedural complications and no sig-
nificant haemorrhage during MTE of distal MCA-occlusions. Based on these observations, we 
conclude that despite a potentially more challenging anatomy, acute ischemic stroke patients 
with distal MCA-occlusion should not be excluded from MTE with stentretrievers. 
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Statin may reduce the risk of early-onset seizures after ischemic stroke 
L He1, J Guo2, N Chen3, J Guo4, J.H Fang5

 
Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA1,Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA2, Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA3, Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA4, Department of Neurology, West China Hospital, Chengdu, Sichuan, China., Chengdu, 
CHINA5

Background: 
Post-stroke seizure is a serious threat to stroke patients, while the optimal anti-epileptic drug 
therapy is still controversial. Statins has been proved to have pleiotropic neuropretection ef-
fects, and many experimental studies have suggested anti-convulsion effect of statin in rats. 
However, whether statins can prevent early-onset seizure and late-onset epilepsy in stroke pa-
tients is unknown. 
Method 
1468 consecutive stroke patients admitted to the Western China hospital from May, 2011 to No-
vember, 2012 were enrolled. We selected only patients with first ever ischemic stroke admitted 
to hospital within 24 h of symptoms onset and no history of epilepsy before stroke. Statin use 
was classified into pre-stroke, acute phase and recovery phase use. All patients were followed 
up for mean 1.3 years to identify the late-onset epilepsy. Logistic regression analysis was used 
to analyse the relationship between statin use and post-stroke early onset seizure/late-onset epi-
lepsy.  
Results 
1132 patients from 1468 consecutive stroke patients were identified, in which 37 patients suf-
fered early-onset seizures and 25 patients suffered late-onset epilepsy after stroke. In logistic 
regression analysis, statin use (whether pre-stroke or acute phase) was associated with a lower 
risk of post-stroke early-onset seizures (OR 0.72, 95%CI 0.56-0.92). There is no significant as-
sociation between statin use (whether pre-stroke, acute phase and recovery phase) and late-on-
set epilepsy (OR 0.92, 95%CI 0.64-1.32).  
Conclusion 
Statin use may reduce the risk of post-stroke early-onset seizures, however, more randomized 
controlled trials were needed. 

B2719 Acute stroke: current treatment  

The pre-treatment with statins on ischemic stroke severity. 
H.D. Hambardzumyan1, H.M. Manvelyan2

 
Yerevan State Medical University, Neurology Department, Yerevan, ARMENIA1,Yerevan 
State Medical University,  Neurology Department, Yerevan, ARMENIA2

Background: To examine the effect of pre-treatment with statins, at high(80mg/d) and non-
high(<80mg/d) doses, on ischemic stroke(IS) severity in clinical practice. 
Methods:  Prospective study of IS admissions our Department during a 3 year peri-
od(2010-2012). Basal data, previous treatments(including statins), stroke severity(NI-
HSS), stroke subtype, in-hospital complications, length of stay and functional status at 
discharge(mRS) were collected. Mild  stroke severity was defined as NIHSS&#8804;5 on 
admission. Good outcome was defined as mRS>/=;2 at discharge. Multivariable regression 
models and matched propensity score analyses were used to quantify the association of statins 
pre-treatment, at high and non-high doses, with a mild stroke severity. 
Results: Of 759 IS patients, 25% were using non-high doses and 4.4% high doses of statins 
before the stroke. The frequency of mild stroke on admission was higher in the statin 
groups(57.9% for non statins, 63.2 % for non-higher doses of statins and 77.5% for high doses 
of statins, p=0.026). After multivariable adjustment, pre-treatment with statins was associated 
with higher odds of mild stroke severity and this effect was greater at high doses(OR=1.637, 
95% CI 1.156-2.319 for the non-high doses and OR=3.297, 95% CI 1.480-7.345, for the high 
doses of statins. 
Conclusion:  Pre-treatment with statins is associated with lower stroke severity and this effect 
could be greather at higher doses. 
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Acute cerebrovascular syndrome and intracranial hemorrhage in patients taking new oral 
anticoagulants: A single center experience 
H. Endo1, K. Kamiyama2, M. Mikamoto3,  K. Takahira4, R. Nomura5,  K. Honjo6, T. Ogino7,  T. 
Murahashi8, K. Fumoto9, T. Watanabe10, T. Kataoka11, T. Osato12, H. Nakamura13 
 
Department of Neurosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN1,Depart-
ment of Neurosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN2, Department of Neu-
rosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN3, Department of Neurosurgery, 
Nakamura Memorial Hospital, Sapporo, JAPAN4, Department of Neurosurgery, Nakamura 
Memorial Hospital, Sapporo, JAPAN5, Department of Neurosurgery, Nakamura Memorial Hos-
pital, Sapporo, JAPAN6, Department of Neurosurgery, Nakamura Memorial Hospital, Sappo-
ro, JAPAN7, Department of Neurosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN8, 
Department of Neurosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN9,Department of 
Neurosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN10, Department of Neurosurgery, 
Nakamura Memorial Hospital, Sapporo, JAPAN11, Department of Neurosurgery, Nakamura 
Memorial Hospital, Sapporo, JAPAN12, Department of Neurosurgery, Nakamura Memorial 
Hospital, Sapporo, JAPAN13

Background: The aim of this study was to evaluate the clinical features of acute cerebrovascular 
syndrome (ACVS) and intracranial hemorrhage (IH) in patients taking new oral anticoagulants 
(NOAC). 
Methods: We retrospectively analyzed consecutive patients during anticoagulation therapy with 
NOACs, who diagnosed ACVS (cerebral infarction; CI and transient ischemic attack; TIA) 
and IH (intracerebral hemorrhage; ICH, subarachnoid hemorrhage; SAH, subdural hematoma; 
SDH, and epidural hematoma), in our institution between January 2011 and June 2013. 
Results: Twelve patients had 14 ischemic events (12 CIs and 2 TIAs) during NOAC treatment. 
NOACs before the onset were Dabigatran in all cases, and the dose was 300 mg/day in 2 cases 
(14%), 220 mg/day in 11 cases (79%) and unclear in another one (7%). Type of ischemia was 
cardiogenic embolism in 11 cases (79%), small vessel disease in 2 cases (14%), and unknown 
in another one (7%). The median score of National Institute of Health Stroke Scale (NIHSS) 
at admission was 2 (range, 0-32), and NIHSS <or= 4 was 12 cases (86%). Most cases (n=13, 
93%) had modified Rankin Scale 0-2 at discharge, except one with basilar artery occlusion 
(mRS 4). Six patients had 7 bleeding events (2 ICHs, 1 SAH, and 4 SDHs) during NOAC treat-
ment. The average age was 81.6 years old, and the age >or= 70 were 6 cases (86%). Low body 
weight (< 50 kg) was 3 cases (43%). The prevalence of hypertension was 6 cases (86%). NO-
ACs before onset were Dabigatran in 6 cases (86%) and Rivaroxaban 10 mg/day in another one 
(14%). The dose of Dabigatran was 300 mg/day in one case, 220 mg/day in 4 cases and 75 mg/
day in one case. Three cases of 4 SDHs required surgery. We performed craniotomy in one case 
and trepanation in 2 cases after discontinuation of NOACs. 
Conclusion: Most patients of ACVS during anticoagulation therapy with NOAC had mild 
symptoms and good outcomes. Most patients of IH during NOAC treatment had high-age, un-
controlled blood pressure, and tendency to fall. 
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Rescue thrombectomy after failure of intravenous thrombolysis in acute ischemic stroke : 
a multicentre prospective observational study with retrospective case-control comparison. 
Ph. Desfontaines1, D. Brisbois2, N. Onclinx3,  C. Daout4, O. Cornet5,  A. Melin6, J. Tulliez7,  A. 
Lacroix8, S. Van Snick9, D. Maassen10, K. Merlevede11, K. Windhausen12, L. Dieudonné13, A. 
Maertens de Noordhout14 
 
C.H.C.-Liège, Liège, BELGIUM1,C.H.C.-Liège, Liège, BELGIUM2, C.H.C.-Liège, Liège, 
BELGIUM3, C.H.C.-Liège, Liège, BELGIUM4, C.H.C.-Liège, Liège, BELGIUM5, C.H.C.-
Liège, Liège, BELGIUM6, C.H.C.-Liège, Liège, BELGIUM7, C.H.C.-Liège, Liège, BEL-
GIUM8, C.H.C.-Liège, Liège, BELGIUM9,C.H.C.-Liège, Liège, BELGIUM10, C.H.C.-Liège, 
Liège, BELGIUM11, C.H.R.-Huy, Huy, BELGIUM12, C.H. du Bois de l’Abbaye, Seraing, BEL-
GIUM13, C.H.U. - Liège, Liège, BELGIUM14

Background.Intravenous (iv) thrombolysis has a poor rate of recanalization in cases of proxi-
mal occlusion of cerebral artery. Thrombectomy achieves a higher rate of recanalization (up to 
80%).The outcome of stroke patients is closely related to the recanalization rate.Meanwhile, 
the IMSIII study comparing full-dose iv thrombolysis with partial iv thrombolysis followed 
by thrombectomy failed to show any significant differences in outcome. Material and method. 
Between August 2011 and October 2013, all patients fulfilling the criteria’s for iv thromboly-
sis underwent an angio-CT scan before thrombolysis.In 26 consecutive patients with persisting 
proximal occlusion and no clinical recovery at the end of iv thrombolysis, a thrombectomy 
was performed with the Solitair FR device.A retrospective comparison was performed with a 
pooled data of 79 stroke patients treated only with iv thrombolysis before August 2011 and with 
a persisting proximal occlusion after thrombolysis.A t-test of student was used for statistical 
analysis. Results. In the thrombectomy group, mean age was 62+/-11 years.Mean NIHSS at ad-
mission was 15+/-2.Time delay of iv thrombolysis was 110+/-35 minutes.Time delay of throm-
bectomy (recanalization) from stroke onset was 297+/-64 min.In the group-control of patients 
treated with iv thrombolysis only, the mean age was 65+/-13 years, the mean NIHSS was 13+/-
4 and the time delay of iv thrombolysis was 135+/- 49 minutes. At 3 months, 65,4 % (n=17) of 
the thrombectomy cohort had a clinical good outcome (mRS</=2) whereas 36,7% (n=29) of 
the iv thrombolysed cohort had a mRS </=2 (p <0.01). Conclusion. Thrombectomy performed 
after failure of iv thrombolysis seems to have significant clinical benefit when compared with 
patients having a persisting proximal occlusion after iv thrombolysis alone.Although our series 
is too small to give definite conclusions, it should encourage to go further in determining the 
target population for thrombectomy. 
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Treatment outcome of intravenous tissue plasminogen activator in elderly patients. 
M. Mikamoto1, K. Kamiyama2, H. Endo3,  T. Osato4, T. Kataoka5,  T. Watanabe6, K. Fumoto7,  
S. Noro8, T. Murahashi9, K. Honjo10, K. Takahira11, R. Nomura12, H. Nakamura13, M.Mikamoto 

14 
 
Department of Neurosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN1,Depart-
ment of Neurosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN2, Department of Neu-
rosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN3, Department of Neurosurgery, 
Nakamura Memorial Hospital, Sapporo, JAPAN4, Department of Neurosurgery, Nakamura 
Memorial Hospital, Sapporo, JAPAN5, Department of Neurosurgery, Nakamura Memorial Hos-
pital, Sapporo, JAPAN6, Department of Neurosurgery, Nakamura Memorial Hospital, Sapporo, 
JAPAN7, Department of Neurosurgery, Nakamura Memorial Hospital, Sapporo, 8, Department 
of Neurosurgery, Nakamura Memorial Hospital, Sapporo, JAPAN9,Department of Neurosur-
gery, Nakamura Memorial Hospital, Sapporo, JAPAN10, Department of Neurosurgery, Nakamu-
ra Memorial Hospital, Sapporo, JAPAN11, Department of Neurosurgery, Nakamura Memorial 
Hospital, Sapporo, JAPAN12, Department of Neurosurgery, Nakamura Memorial Hospital, Sap-
poro, JAPAN13 

Background: Benefit of intravenous tissue plasminogen activator (t-PA) in elderly stroke pa-
tients is unclear because they are often excluded from clinical trials of t-PA treatment.  Some 
reports suggested that benefit of t-PA in patients aged over 80 equaled to that in patients aged 
80 or less. 
Methods: We retrospectively reviewed 293 cases received t-PA treatment (0.6mg/kg, treated 
within 3 hour from onset) in our hospital during October 2005 and September 2012 and devi-
ded them into an elderly group aged over 80 and a young group aged 80 or less. We analyzed 
National institute of Health Stroke Scale (NIHSS) at admission and discharge, modified Rankin 
Scale (mRS) at discharge, symptomatic intracerebral hemorrhage (sICH: according to defini-
tion used in SITS-MOST), extracranial bleeding which needed treatment and mortality in each 
group. Prominent improvement was defined as 10 points or greater decrease in NIHSS or 0 
score in NIHSS at discharge. Independence was defined as a mRS of 0-2. 
Results: Sixty-seven cases (22.9%) were in elderly group. Though prominent improvement rate 
in elderly group was similar to that in young group (23.9% vs. 31.0%), independence rate in 
elderly group was less than that in young group (29.9% vs. 50.9%, p<0.01). Elderly group and 
young group did not differ in rate of sICH (elderly group 1.5% vs. young group 1.8%). Extra-
cranial bleeding occurred in 1 case (1.5%) of elderly group (intraabdominal hemorrhage), in 2 
cases (0.9%) of young group (both were bloody discharge). There was no significant difference 
in mortality rate between two groups (elderly group 9.0% vs. young group 5.3%). 
Conclusion: Our results suggest that t-PA treatment in elderly stroke patient can be performed 
safety. 
 
 

B2723 Acute stroke: current treatment  

Point-of-Care Testing of Coagulation in Patients Treated with Direct Oral Anticoagulants 
(DOACs) 
M. Ebner1, A. Peter2, C. Spencer3, U. Ziemann4, S. Poli5

 
Dept. of Neurology & Stroke, University Hospital Tübingen, Tübingen, GERMANY1,D-
ept. of Internal Medicine IV, University Hospital Tübingen, Tübingen, GERMANY2, Dept. of 
Neurology & Stroke, University Hospital Tübingen, Tübingen, GERMANY3, Dept. of Neurol-
ogy & Stroke, University Hospital Tübingen, Tübingen, GERMANY4, Dept. of Neurology & 
Stroke, University Hospital Tübingen, Tübingen, GERMANY5

Background: In anticoagulated patients suffering ischemic or hemorrhagic stroke rapid assess-
ment of coagulation status is critical to guide emergency treatment decisions. This presents a 
hurdle in the management of patients treated with direct oral anticoagulants (DOACs), as co-
agulation essays for these substances are relatively slow and not ubiquitously available. For 
patients treated with vitamin-K antagonists (VKA), point-of-care (POC) testing systems are 
commercially available that provide reliable INR measurements within seconds. Case reports 
suggest that the test results of these POC devices might also be altered during DOAC therapy. 
The CoaguChek XS (Roche, CH) and the Hemochron Signature Elite (ITC, USA) are popu-
lar POC devices used worldwide in patients receiving VKA to monitor coagulation. Our study 
evaluates the effects of Dabigatran, Apixaban and Rivaroxaban on the test results of the two 
POC devices. 
Methods: Prospective observational trial with partially blinded outcome assessment. We enroll 
patients who are newly started on DOAC treatment. Patients who receive VKA or heparins pri-
or to DOAC initiation are excluded. Blood samples are collected at 6 pre-specified time points, 
that have been chosen to cover a wide range of drug serum concentrations. Main goal of the 
study is to investigate a possible correlation between the results of validated coagulation essays 
(Hemoclot Test and Ecarin Clotting Time for Dabigatran; Anti-Xa-Test for Apixaban and Rivar-
oxaban) and the POC testing results. We also aim to determine the sensitivity and specificity of 
unremarkable coagulation results on POC testing to rule out clinically relevant DOAC concen-
trations in the blood. 
Results: We present and discuss preliminary results of the active trial with respect to current 
scientific and clinical evidence. Of particular importance is the suitability of the two tested POC 
devices to guide emergency treatment of ischemic stroke patients that are candidates for throm-
bolysis. 
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Intravenous thrombolysis for ischemic stroke in patients receiving dabigatran 
J. Neumann1, J. Macko2, I. Epíková3,  M. Stará4, D. Sváková5,  P. Bodnárová6, K. Slowik7 
 
Department of Neurology, Stroke center, County Hospital, Chomutov, CZECH RE-
PUBLIC1,Department of Neurology, Stroke center, County Hospital, Chomutov, CZECH 
REPUBLIC2, Department of Neurology, Stroke center, County Hospital, Chomutov, CZECH 
REPUBLIC3, Department of Neurology, Stroke center, County Hospital, Chomutov, CZECH 
REPUBLIC4, Department of Neurology, Stroke center, County Hospital, , 5, Department of 
Neurology, Stroke center, County Hospital, Chomutov, CZECH REPUBLIC6, Department of 
Neurology, Stroke center, County Hospital, Chomutov, CZECH REPUBLIC7

Background: Safety and efficacy of intravenous thrombolysis (IVT) in off-label situations is 
being discussed. We present two cases of patients taking dabigatran who developed acute isch-
emic stroke and were treated by IVT. Case reports: A 75-year-old woman with non-valvular 
atrial fibrillation had been using 150 mg dagibatran twice daily. She arrived due to abrupt onset 
of dysarthria, left hemiparesis and hemihypesthesia (NIHSS score = 7). Coagulation parameters 
were normal: thrombocytes 116x109/l, aPTT 30 s, PT > 80%, INR 1,0, fibrinogen 3,2 g/l. Head 
CT and CT angiography showed no recent abnormality. The patient received IVT 265 min after 
onset of symptoms and 14 h after last intake of dagibatran. A control CT scan without signs for 
ischemia or hemorrhage. She was discharged home on day 5 with an NIHSS of 1. Follow-up 
modified Rankin scale (mRS) after 90d = 1. In the second case we report on a 78-year-old man 
admitted for dysarthria, diplopia, dysphagia, right hemiparesis and ataxia (NIHSS score = 8). 
He was known to have non-valvular atrial fibrillation and used 110 mg dagibatran twice daily. 
Coagulation parameters were: aPTT 45 s, PT > 80%, INR 1,1, fibrinogen 2,6, g/l and throm-
bocytes 203x109/l. Head CT and CT angiography showed no abnormality. After obtaining in-
formed consent, IVT was initiated 4,5 h from stroke onset and 12 h after last intake of dagiba-
tran. CT follow-up next day revealed an infarct in the right thalamus. After 1 week, the patient 
was asymptomatic, discharged from the hospital. Follow-up mRS after 90d = 0. Both patients 
did not develop intracranial or any other bleeding complications. Conclusion: These cases sug-
gest that IVT may be safe and effective if the coagulation parameters are in the normal range. 
Both patients had taken the last dose of dagibatran more than 12 h before IVT. This may be a 
major factor for safety IVT due to the dagibatran pharmacodynamic characteristics. The use of 
new anticoagulants represents a challenge for IVT. 

B2725 Acute stroke: current treatment  

Assessment of outcome in patients with acute minor ischemic stroke receiving IV tPA 
S. Sharma1, R. Clark2, J. Latorre3,  Z. El-Zammar4

 
Upstate University hospital, Syracuse, USA1

IIntroduction: Minor acute stroke (NIHSS≤4) within 4.5 hours from symptom onset is a com-
mon reason for withholding intravenous (iv) Thrombolysis (TPA), due to potential risk of major 
bleeding with such treatment and assumed good outcome without intervention. This subgroup 
of patients was also excluded from the landmark NINDS iv tPA trial as per the prespecified 
protocol and also from various recent clinical trials involving acute stroke. In a recent study of 
patients with Rapid Improving symptoms and Minor stroke who did not receive iv tPA, 28.3% 
could not be discharged home and 28.5% could not ambulate independently at the time of dis-
charge (Smith et al 2011). The efficacy of iv TPA in Minor stroke has not been previously stud-
ied. Method – Retrospective review of consecutive patients with Minor stroke arriving within 
4.5 hours between January 2011-July 2013 was done. Patients who received acute iv TPA were 
compared with patients who did not receive any acute treatment. Good outcome was defined 
as mRS ≤2. Results: 90 patients were identified and 12 received iv TPA. Except for the base-
line median NIHSS that was lower at 2 in the intervention group vs 3 in the non- intervention 
group, median change in NIHSS from admission to discharge which was 1 for non-intervention 
vs 2.5 for intervention group(P=0.008 and 0.012 respectively), there was no significant differ-
ence between the two groups. Good outcome at discharge was seen in (10/12) in intervention vs 
58/78 in non-intervention group (p =0.723). Conclusion: Acute intervention in Minor stroke ap-
pears to be safe. We did not find any significant difference in clinical outcome between the two 
groups; this is likely due to low sample size, short follow-up period, and other confounding fac-
tors that we cannot fully account for in a retrospective study. A prospective randomized control 
study is warranted to clearly delineate the effect of iv TPA in patients with minor stroke. 
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Systemic thrombolysis in patients with intracranial tumor – is it safe and reasonable? 
C.J. Schwarzbach1, A. Ebert2, M.G. Hennerici3,  M. Fatar4 
 
Department of Neurology, UniversitätsMedizinMannheim, University of Heidelberg, 
Mannheim, GERMANY1,Department of Neurology, UniversitätsMedizinMannheim, Univer-
sity of Heidelberg, Mannheim, GERMANY2, Department of Neurology, UniversitätsMediz-
inMannheim, University of Heidelberg, Mannheim, GERMANY3, Department of Neurology, 
UniversitätsMedizinMannheim, University of Heidelberg, Mannheim, GERMANY4

BACKGROUND: The sense and safety of systemic thrombolysis in patients with intracranial 
tumors, including those of benign character, are unknown. Only 13 individual cases in 11 dif-
ferent reports have been published so far. 
METHODS: Here we present our first series of 22 patients with intracranial tumor who were 
treated with rt-PA in our comprehensive stroke center between the years 2006 and 2013. Patient 
data were acquired using our prospectively collected stroke data and imaging data bank and in-
dividually reviewed for every patient by a trained neurologist (C.J.S).  
RESULTS: 18/22 patients presented with tumors of benign character, including 9 patients with 
meningioma and 9 with single cavernoma. 3/22 patients suffered from glioblastoma, suspected 
high grade astrocytoma and an infiltrative neoplasm of osseous origin respectively. 1/22 pa-
tient presented with bihemispheric acute abscesses. Tumor associated hemorrhage was not ob-
served in a single patient. However, discrete hemorrhagic transformation of the infarct territory 
occurred in 4 patients, in one of them (high grade astrocytoma) hemorrhage was considered 
symptomatic following significant deterioration of symptoms, but an additional risk factor (bor-
derline impairment of plasmatic coagulation) was present. 8 patients did not show cerebral in-
farction on MRI. 4 of these were considered to be a stroke mimic (3 with focal seizures, 1 with 
intracerebral abscesses). In another 3 patients a definite discrimination between TIA and stroke 
mimic was not possible. 
CONCLUSION: Systemic thrombolysis in patients with meningioma and cavernoma appears 
to be safe. Although one third of the patients did not provide evidence of a stroke related brain 
lesion, no tumor associated intracranial bleeding complications could be observed in any of our 
patients. 
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Case Report: Super Ultra-Early Intravenous Stroke Thrombolysis - Severe Stroke to TIA 
L.T. Sansom1, I. Melvin2, H. Ramadan3

 
United Lincolnshire Hospitals NHS Trust, Lincoln, UNITED KINGDOM1,Bradford Teach-
ing Hospitals Foundation NHS Trust, Bradford, UNITED KINGDOM2, Bradford Teaching 
Hospitals Foundation NHS Trust, Bradford, UNITED KINGDOM3

Background 
A 70-year-old male was noted by his wife to have sudden onset right arm weakness. Past medi-
cal history included previous TIA, hypertension and cigarette smoking.  
Methods 
An ambulance attended the property and alerted the local A&E department of a likely stroke. 
Clinicians accessed medical records and medication history via the online system prior to pa-
tient arrival. On arrival the gentleman was noted to have right-sided hemiplegia, global dys-
phasia, right homonymous hemianopia and left-sided eye deviation. His National Institutes of 
Health Stroke Scale was calculated as 23. 
Results 
Initial CT demonstrated a hyperdense left middle cerebral artery (MCA), extending from ca-
rotid T to distal M2 segment of middle cerebral artery; identification of a large volume (5cm) 
thrombus (Figure 1). IV thrombolysis was administered 61 minutes from symptom onset. All 
focal neurology resolved within 24 hours of treatment. MRI one-day post treatment demon-
strated minor acute left frontal cortical infarction with recanalization of the left MCA (Figure 
2). Severe bilateral internal carotid artery stenosis with trickle flow was subsequently identified. 
No evidence of atrial fibrillation identified on 3 days Holter heart monitor. 
Conclusions 
This case demonstrates that timely and well-orchestrated thrombolytic therapy is effective. 
Shorter duration between symptom onset and treatment resulted in a dissolved large volume 
thrombus, recanalization of the proximal occlusion with excellent clinical outcome. The impor-
tance of public awareness of the Act FAST campaign and ability to identify the symptoms of 
stroke is clearly identified here. Public awareness alongside timely and precise organisation be-
tween ambulance, A&E, radiology and acute stroke services allows for reduced “onset-to-nee-
dle time”. 
This case highlights that super ultra-early intravenous stroke thrombolysis can recanalize prox-
imal large artery occlusions, even in the presence of large volume thrombus with a high clot 
burden. 
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Figure 1.  Admission unenhanced axial CT scan of the brain showing an acute thrombus 
inside the left MCA from its origin to distal M2 branches (A-D). No evidence of early isch-
aemic changes in brain tissue were identified
 

Figure 2. 24-hours post thrombolysis MRI brain scan demonstrated small areas of restric-
tion in diffusion in the left anterior cortical frontal lobe on DWI sequence (A) and Time 
Of Flight intracranial MRA demonstrates
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Insight into Differences and Similarities in Response to Intravenous Thrombolysis of 
Posterior Versus Anterior Circulation Stroke: Results from SITS-International Stroke 
Thrombolysis Register 
S. Lorenzano1, A. Pieroni2, N. Ahmed3, N. Wahlgren4, D. Toni5

 
sEmergency Department Stroke Unit, Department of Neurology and Psychiatry, Policlini-
co Umberto I Hospital, Sapienza University, Roma, ITALY1,Emergency Department Stroke 
Unit, Department of Neurology and Psychiatry, Policlinico Umberto I Hospital, Sapienza Uni-
versity, Roma, ITALY2, Karolinska Stroke Research Unit, Department of Neurology, Karolins-
ka University Hospital, Karolinska Institutet, Stockholm, SWEDEN3, Neurology and Psychi-
atry, Policlinico Umberto I Hospital, Sapienza University, Rome, Italy; 2. Karolinska Stroke 
Research Unit, Department of Neurology, Karolinska University Hospital, Karolinska Institutet, 
Stockholm, SWEDEN4, Emergency Department Stroke Unit, Department of Neurology and 
Psychiatry, Policlinico Umberto I Hospital, Sapienza University, Roma, ITALY5

Background:Posterior circulation stroke (PCS) differs from anterior circulation stroke (ACS) 
for anatomical, etiopathogenetic,clinical, and outcome characteristics.Although IV thromboly-
sis is approved for both stroke territories,there are no definitive evidence on similarities in the 
response to this treatment.We sought to evaluate whether differences between PCS and ACS 
have impact on clinical outcome after thrombolysis. Methods:We analysed data from SITS-IS-
TR collected prospectively on patients treated with IV tPA in Italian centers.For PCS and ACS 
we compared clinical,neuroimaging data,and outcomes(3-month mRS [0-2 favorable,0-1 ex-
cellent outcome], mortality, symptomatic intracerebral hemorrhage [SICH]). Results:Of 2490 
patients, 291(12%) had a PCS that, compared with ACS,were less likely to be male, were 
younger(67 vs 69 y), treated later(onset-to-needle time 170 vs 165),had lower baseline median 
NIHSS(8 vs 12) and higher glucose levels(p<0.001 for all).SICH occurred less frequently in 
PCS independently of the definition adopted(NINDS: 2.2 vs 6.0%;ECASS: 0.7 vs 5.2%;SITS-
MOST: 0.4 vs 2.4%; p<0.001) and it was fatal in 0.4 vs. 2.4%(p=0.03).Mortality did not signifi-
cantly differ between the two groups (9 vs 12%,p=0.19).At 3 months, PCS patients were more 
likely to achieve a favorable (68 vs 57%,p<0.001) and excellent outcome (53 vs 43%,p=0.002). 
After multivariate adjustment, PCS resulted as an independent predictor of lower rate of 
SICH/NINDS (OR 0.39, 95%CI 0.17-0.91; p=0.029),but not of more severe SICH-ECASS/
SITS-MOST(p=0.20;p=0.08),whereas stroke territory was not independently associated either 
with mortality(p=0.21)or with favorable(p=0.20) and excellent(p=0.08) outcome.Conclusions:-
Compared with ACS, PCS independently predict lower risk of SICH/NINDS, but the risk of 
more severe SICH and mortality and favorable outcome were similar between the two stroke 
territories.Hence, this study suggests that IV thrombolysis is safe and effective in patients with 
PCS. 
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Clinical Experience of New Oral Anticoagulants for Acute Ischemic Stroke with Atrial 
Fibrillation 
E. Nomura1, T. Ohshita2, E. Imamura3,  S. Wakabayashi4, H. Kajikawa5,  M. Matsumoto6 
 
Department of Neurology, Suiseikai Kajikawa Hospital, Hiroshima, JAPAN1,Department 
of Neurology, Suiseikai Kajikawa Hospital, Hiroshima, JAPAN2, Department of Neurology, Su-
iseikai Kajikawa Hospital, Hiroshima, JAPAN3, Department of Neurosurgery, Suiseikai Kajik-
awa Hospital, Hiroshima, JAPAN4, Department of Neurosurgery, Suiseikai Kajikawa Hospital, 
Hiroshima, JAPAN5, Department of Clinical Neuroscience and Therapeutics, Hiroshima Uni-
versity Graduate School of Biomedical and Health Sciences, Hiroshima, JAPAN6

Background 
The purpose of the present study was to investigate the effects of new oral anticoagulants (NO-
ACs) on acute ischemic stroke (AIS) with atrial fibrillation (Af) in comparison to those of war-
farin. 
Methods 
AIS patients with Af were consecutively enrolled under a prior unified therapeutic regi-
men from 2008 in our hospital. Of these, we retrospectively selected the AIS patients treated 
with NOACs within 2 weeks of admission and had diffusion-weighted MRI (DW-MRI) and 
T2*-weighted MRI (T2*-MRI) both on admission and at 2 weeks between April 2011 and 
March 2013 (NOAC group), along with patients treated with warfarin between April 2008 
and March 2011 (warfarin group) selected as a control, considering the severity of stroke and 
renal function. Comparisons of clinical characteristics and outcomes (recurrent lesion on DW-
MRI and hemorrhagic transformation on head CT or T2*-MRI) were performed between the 2 
groups.  
Results 
Forty-three patients in the NOAC group (median age, 80.0 years) and 76 patients in the warfa-
rin group (76.5 years) were extracted. The NOAC group included 33 patients with dabigatran 
and 10 patients with rivaroxaban. There was no significant difference in clinical characteristics 
between the 2 groups. Anticoagulant drugs were started at a median of 2 days from admission 
in both groups. The rate of recurrent lesions on DW-MRI at 2 weeks was not significantly dif-
ferent between the 2 groups (30.2% in NOAC group vs. 23.7% in warfarin group, p=0.4343). 
The rates of symptomatic recurrence were 11.6% in the NOAC group and 7.9% in the warfarin 
group, showing no significant difference (p=0.4994). On the other hand, the NOAC group ap-
peared to have a lower rate of hemorrhagic transformation than the warfarin group (27.9% vs. 
43.4%, p=0.0936). 
Conclusion 
Our study suggests that, given their safety, NOACs are more suitable for AIS patients with AF 
than warfarin in order to prevent early recurrence.

Acute cerebrovascular events (ACE): TIA and minor strokes 
B2801-B2828 , Terminal 28 
Chair: H. Baezner, Germany
B2801 Acute cerebrovascular events (ACE): TIA and minor strokes  

Voxel-based morphometry of patients with transient ischemic attack 
J. Guo1, N. Chen2, M.K. Zhou3,  J.H. Fang4, L. He5

 
Department of Neurology, West China Hospital of Sichuan University, Chengdu, CHI-
NA1,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, De-
partment of Neurology, West China Hospital of Sichuan University, Chengdu, CHINA5

Object: Previous studies have demonstrated that transient ischemic attack (TIA) caused by tem-
porary cessation of cerebral blood flow can increase the risk of some neurologic dysfunctions. 
However, the mechanism of this phenomenon remains unclear. This study is designed to using 
voxel-based morphometry (VBM) to determine whether TIA patients have microstructural ab-
normalities in the brain, which would probably be the origin of these dysfunctions. 
Methods: Twenty one TIA patients suffered an ischemic event in the right hemisphere and 21 
healthy controls were included in our study. High-resolution T1-weighted anatomical images 
were compared between two groups using VBM technique. Moreover, receiver operating char-
acteristic (ROC) curves were plotted to explore whether grey matter volume could differentiate 
TIA patients from healthy controls. 
Results: Although without significant changes in cognitive and psychiatric functions, TIA pa-
tients showed significant grey matter volume reduction in specific regions of default mode net-
work (DMN), including the bilateral medial frontal gyrus, anterior cingulate cortex and precu-
neus, compared with the controls. In addition, ROC analyses found that the altered GM volume 
correctly classified 17 of 21 TIA patients and 17 of 21 healthy controls, yielding a mean sen-
sitivity of 82% and mean specificity of 82%. The mean area under the curve for the ROC was 
0.84 (95% CI: 0.71 to 0.97). 
Conclusions: Patients with TIA showed widespread volume reduction in DMN, which provid-
ed evidences for the pathogenesis of TIA from the view of brain morphology. Furthermore, the 
high specificity and sensitivity of ROC analysis demonstrated that the altered GM volume may 
be a potential tool to help the early diagnosis of TIA. 
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Transient Global Amnesia; A Retrospective Analysis of Cases 
S.K. Gill1, D.M. Collas2 
 
Watford General Hospital, Watford, UNITED KINGDOM1,Watford General Hospital, Wat-
ford, UNITED KINGDOM2

Background  
Transient Global Amnesia is a condition seen in older patients and often diagnosed in the TIA 
clinic but is not thought to have a vascular aetiology. This is however not proven beyond all 
doubt and a clear causal link has not been found.  It is an unusual condition which causes dis-
tress to patients and their families but reportedly without long term sequelae.  
Methods 
A retrospective analysis of a stroke database detailing clinic visits to a district general hospital 
from 2003 – 2013 was performed. 
Results  
92 patients with an average age of 69 years were found to have been diagnosed with TGA.  10 
(10.8%) had already experienced TGA in the past.  71 (77%) had one or more risk factors for 
cerebrovascular disease.  42 (46%) of these were hypertensive, 32  (35%) had hypercholestero-
laemia.  10 patients were noted to be in atrial fibrillation. Comparing TIA with TGA patients, 
those with TIA were significantly more likely to suffer hypertension – over the same time peri-
od, 776/1177 (65.9%) TIA and 42/92 (46%) had H/T (p=0.0001). There was no significant dif-
ference in incidence of hypercholesterolaemia (522/1177 vs. 32/92) or atrial fibrillation 72/1177 
vs.10/92). 
Conclusion 
Hypertension was the predominant vascular risk factor and was found to be higher than expect-
ed in our cohort1 although the difference is not significant when compared with patients pre-
senting with tia.  Our patient sample also had a high number of vascular risk factors – although 
it should be kept in mind with that this was a selected population of those referred to a stroke 
prevention clinic and could represent caution on the part of the referring doctor rather than a 
true association.   There is no association of transient global amnesia with vascular risk factors. 

1. Health Survey for England – 2010.  Health and Social Care Information Centre.  http://
www.hscic.gov.uk/pubs/hse10trends - accessed on 5/1/13

B2803 Acute cerebrovascular events (ACE): TIA and minor strokes  

Clinical Predictors of Diffusion-weighted MR-imaging (DWI) Abnormalities in Transient 
Ischemic Attack (TIA) 
M.M. Mahmoud1, A. Christensen2, H. Christensen3

 
Department of Neurology, Bispebjerg University Hospital, Bispebjerg Bakke 23, Copen-
hagen., Copenhagen, DENMARK1,Department of Radiology, Bispebjerg University Hospital, 
Bispebjerg Bakke 23, Copenhagen., Copenhagen, DENMARK2, Department of Neurology, Bis-
pebjerg University Hospital, Bispebjerg Bakke 23, Copenhagen., Copenhagen, DENMARK3

INTRODUCTION 
Diffusion-weighted MR-imaging (DWI) is sensitive to acute ischemic lesions. A DWI abnor-
mality can thus support the clinical diagnosis of transient ischemic attack (TIA) and thereby 
contribute to the subsequent diagnostic and treatment strategy aiming at reducing the risk of re-
currence. The purpose of this study was to identify clinical predictors of a DWI abnormality to 
improve the management of TIA patients by enabling better patient selection for acute MRI.  
METHODS  
We studied 724 patients admitted to our department under a clinical diagnosis of TIA from Feb-
ruary 2010 to September 2012, all patients in whom TIA was suspected by treating physician 
were referred for MRI. We included patients presenting with acute focal neurological symp-
toms and who underwent a DWI within 72 hours in this analysis. We recorded clinical and/or 
patient’s history of symptoms and radiological findings. The association between specific clini-
cal characteristics and presence of a DWI abnormality was examined by odds ratios (ORs) in a 
univariate analysis and adjusted ORs in a multivariate analysis.  
RESULTS 
Monoparesis (OR=2,25; CI=1,51-3,41; P<0,0001), hemiparesis (OR=1,65; CI=1,13-2,43; 
P=0,009), facial palsy (OR=2,67; CI=1,76-4,04; P<0,0001), ataxia (OR=4,44; CI=2,34-8,30; 
P<0,0001), and dysarthria (OR=2,48; CI=0,38-0,86; P<0,0001) predicted a DWI abnormal-
ity, whereas dizziness (OR=0,57; CI=0,38-0,86; P 0,007), visual impairments (OR=0,38; 
CI=0,25-0,64; P<0,0001), sensory symptoms (OR=0,63; CI=0,45-0,89; P=0,008), and headache 
(OR=0,65; CI=0,43-0,99; P=0,045) predicted no DWI abnormality. The multiple logistic re-
gression confirmed the results.  
CONCLUSION 
Our findings confirm existing high-risk markers as predictors of DWI abnormalities in TIA. 
Clinical symptoms less suggestive of TIA predicted no abnormality. MRI is useful in clinical 
practice to assist identification of patients with low risk of vascular disease and thereby reduce 
overtreatment of patients. 
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Total MRI Burden of Cerebral Small Vessel Disease as a Predictor of Recurrent Stroke af-
ter Transient Ischemic Attack 
J.-S. Lim1, Y.-S. Lee2 
for the Korea TIA eXpression study investigators
 
Seoul National University Boramae Hospital, Seoul, SOUTH KOREA1,Seoul National Uni-
versity Boramae Hospital, Seoul, SOUTH KOREA2

Background 
ABCD2 scores, diffusion-weighted imaging lesions, and large artery stenosis are well known 
to predict early stroke recurrence after transient ischemic attack (TIA). However, the prognos-
tic significance of cerebral small vessel disease (cSVD) in TIA patients remained unclear. We 
aimed to investigate the risk of cSVD for early stroke recurrent in TIA patients. 
Methods 
We conducted a hospital-based, multi-center prospective cohort study. TIA was defined by 
time-based criteria. Patients who admitted within 24 hours after symptom-onset and underwent 
diffusion-weighted imaging were included. The primary endpoint was recurrent stroke within 
90 days. Baseline demographics, clinical manifestations, and neuroimaging findings were ana-
lyzed. Total MRI burden of cSVD was defined as a composite score, which was a sum of points 
given for the presence of lacunar infarction, white matter hyperintensities, and microbleeds 
(ranged from 0 to 3).  
Results 
A total of 500 patients (mean age 64 years, male 58%, mean ABCD2 scores 4.3) completed 90-
day follow-up, and recurrent stroke occurred in 25 (5.0%) patients. Compared to patients with-
out recurrent stroke, those experiencing recurrent stroke were more likely to have high score 
in the cSVD burden (0.6 vs. 1.1, p<0.01). However, there were no significant differences in 
ABCD2 score, diffusion-weighted imaging lesions, and symptomatic stenosis between groups. 
On multivariable logistic regression analysis, cSVD burden remained as an independent predic-
tors for recurrent stroke (p=0.02). As cSVD burden was higher, the risk of recurrent stroke was 
accordingly increased (Table).  
Conclusion 
Total MRI burden of cSVD independently contribute to the risk of recurrent ischemic stroke 
after TIA. The risk of established predictors such as symptomatic stenosis or cardioembolism 
seems to be modified by immediate and optimal managements abided by current guideline. 
 

Table. Recurrent stroke after TIA according to the total MRI burden of cSVD
Total MRI burden of cSVD

Recurrent stroke after TIA
OR (95% CI) *

Absent (n=475) Present (n=25)
0 of (LI, WMHs, CMBs) 287 (60.4) 9 (36.0) Reference†

1 of (LI, WMHs, CMBs) 122 (25.7) 7 (28.0) 1.7 (0.6-4.9)
2 of (LI, WMHs, CMBs) 55 (11.6) 6 (24.0) 3.1 (1.1-9.3)
3 of (LI, WMHs, CMBs) 11 (2.3) 3 (12.0) 8.7 (2.0-38.1)

P for trend < 0.01
Numbers denote ‘number of patients (percentage)’.
* Multivariable logistic regression adjusted for ABCD2 score, DWI lesion, and symptomatic 
stenosis. 
†Adjusted p-value for cSVD burden=0.02
Abbreviations: cSVD (cerebral small vessel disease), LI (lacunar infarction), WMHs (white 
matter hyperintensities), CMBs (cerebral microbleeds)
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Value of whole brain CT perfusion for predicting outcome after minor ischaemic stroke or 
transient ischaemic attack (TIA) 
I.R. van den Wijngaard1, M.A.A. van Walderveen2, G.J. Lycklama à Nijeholt3,  J. Boiten4, A. 
Algra5,  M.J.H. Wermer6

 
Leiden University Medical Center, Leiden, THE NETHERLANDS1,Leiden University 
Medical Center, Leiden, THE NETHERLANDS2, Medical Center Haaglanden, The Hague, 
THE NETHERLANDS3, Medical Center Haaglanden, The Hague, THE NETHERLANDS4, 
Leiden University Medical Center, Leiden, THE NETHERLANDS5, Leiden University Medi-
cal Center, Leiden, 6

Background About 15% of patients with TIA or minor ischaemic stroke have functional impair-
ment at 3 months follow up. The value of whole brain CT perfusion in determining short-term 
prognosis after TIA and minor ischaemic stroke has not been investigated previously. Methods 
We analysed data of patients with a TIA or minor stroke with an NIHSS (National Institute of 
Health Stroke Scale) score < 4 who were assessed with non-contrast CT (NCCT), CT angiog-
raphy and whole brain CT perfusion (CTP) within 24 hours of symptom onset. Patients treated 
with thrombolysis or with a premorbid modified Rankin scale (mRS)>1 were excluded. The as-
sociation between clinical or imaging features and functional impairment (mRS≥2) at 3 months 
was analysed with univariable and multivariable Poisson regression analysis. Results From 383 
stroke patients assessed with whole brain CTP between January 2012 and October 2013 in the 
Leiden University Medical Center 116 fulfilled our inclusion criteria. Median patient age was 
68 years (range 31-93 years) and 76 of them were men. One patient was lost to follow-up. At 
3 months follow-up twenty patients (17%) were disabled. Factors that were associated with 
functional impairment (table 1) were NIHSS score on admission, sex, early ischaemic changes 
on NCCT and perfusion abnormalities on whole brain CTP. In the multivariable analysis, the 
relationship between perfusion abnormalities and poor outcome remained essentially the same 
when it was adjusted for the other significant variables (table 2). Conclusion Whole brain CT 
perfusion is useful to identify patients with TIA or minor ischaemic stroke at high risk of func-
tional impairment at 3-months follow-up. 
 

Table 1. Poor outcome at follow up (mRS ≥2) in relation to clinical and radiological  char-
acteristics (N=115).

Risk of poor outcome
Characteristic present

n/N (%)
Characteristic absent

n/N (%)
Risk ratio
(95% CI)

Characteristics
Age ≥ 60 years 15/79 (19%) 5/36 (14%) 1.4 (0.5-3.5)
Blood pressure ≥ 140/90 mm Hg
Male sex                                                                                                   
NIHSS ≥ 1
acute ischaemia on non-contrast 
CT
perfusion CT abnormality    

12/58 (21%)
9/76 (12%)
19/78 (24%)
6/8 (75%)

16/24 (67%)

8/57 (14%)
11/39 (28%)
1/37 (3%)

14/107 (13%)
4/91 (4%)

1.5 (0.7-3.3)
0.4 (0.2-0.9)
9.0 (1.3-64.8)
5.7 (3.1-10.8)
15.2 (5.6-41.2)

Table 2. Results of multivariable Poisson regression analysis.
 Whole brain CT perfusion deficit in relation to poor outcome at follow up (mRS ≥2).
CTP abnorma-
lity: Risk Ratio (95% CI)
unadjusted 15.2 (5.6 - 41.2)
adjusted for NIHSS score 12.4 (4.4 - 34.5)
adjusted for sex 14.0 (4.8 - 40.7)
adjusted for early ischaemic changes on NCCT 13.5 (4.5 - 41.0)
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Significance of acute ischemic lesions on diffusion-weighted images in transient ischemic 
attack patients 
T. KUWASHIRO1, M. YASAKA2, Y. WAKUGAWA3,  K. MAEDA4, T. UWATOKO5,  T. TSU-
MOTO6, Y. OKADA7

 
Department of Cerebrovascular Medicine and Neurology, National Hospital Organization 
Kyushu Medical Center, Fukuoka, JAPAN1,Department of Cerebrovascular Medicine and 
Neurology, National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN2, De-
partment of Cerebrovascular Medicine and Neurology, National Hospital Organization Kyushu 
Medical Center, Fukuoka, JAPAN3, Department of Cerebrovascular Medicine and Neurology, 
National Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN4, Department of 
Cerebrovascular Medicine and Neurology, National Hospital Organization Kyushu Medical 
Center, Fukuoka, JAPAN5, Department of Cerebrovascular Medicine and Neurology, National 
Hospital Organization Kyushu Medical Center, Fukuoka, JAPAN6, Department of Cerebrovas-
cular Medicine and Neurology, National Hospital Organization Kyushu Medical Center, Fukuo-
ka, JAPAN7

Background and Purpose: Diffusion-weighted images (DWI) is highly sensitive to ischemic 
changes, and a substantial proportion of transient ischemic attack (TIA) patients have acute le-
sions on DWI. Although the patients with positive DWI are at high risk of stroke after TIA, it is 
unclear how these positive lesions correlate with clinical characteristics in TIA patients. We aim 
to determine the factors associated with the positive DWI.  
Methods: We studied 180 consecutive TIA patients (108 males, 69 ± 13 years of age) who were 
hospitalized in our institution within 24 hours after the symptoms onset. All patients underwent 
DWI within 24 hours after the onset. We assessed the clinical characteristics and comorbidities 
of the patients on admission. The predictive factors associated with positive DWI were investi-
gated by multivariate logistic regression analysis. 
Results: DWI finding was positive in 71 patients (39%). Patients with positive DWI had more 
symptom duration (p < 0.05), frequency of large-artery atherosclerosis (p < 0.01), higher score 
of National Institute of Health Stroke Scale on admission (p < 0.05), and higher level of C-re-
active protein on admission (p < 0.05) than patients without DWI findings. In contrast, patients 
with positive DWI findings had lower frequency of statin use before the onset (p < 0.05) than 
patients without DWI findings. On multivariate logistic regression analysis with adjustments 
for age, sex, and other variables, symptom duration (odds ratio [OR] 1.07, 95% confidence in-
terval [CI] 1.02 to 1.12, p < 0.01), large-artery atherosclerosis (OR 3.77, 95% CI 1.79 to 8.23, 
p < 0.01), C-reactive protein on admission (OR 2.27, 95% CI 1.17 to 5.10, p < 0.05), and statin 
use before the onset (OR 0.37, 95% CI 0.14 to 0.90, p < 0.05) were independently related to 
positive DWI. 
Conclusions: Presence of acute lesions on DWI correlates with symptom duration, large-artery 
atherosclerosis, C-reactive protein on admission, and absence of statin use before the TIA onset 
independently.

B2807 Acute cerebrovascular events (ACE): TIA and minor strokes  

Residual symptoms and signs are common in TIA diagnosis at first assessment of minor 
stroke 
R.P. Gerraty1, W.C. Cranwell2, B. Infeld3,  R. Sultana4, R. O’Sullivan5,  S. McGuigan6 
 
Epworth HealthCare, Monash University, Melbourne, AUSTRALIA1,Monash University, 
Melbourne, AUSTRALIA2, Epworth HealthCare, Monash University, Melbourne, AUSTRA-
LIA3, Epworth HealthCare, Melbourne, AUSTRALIA4, Epworth HealthCare, Monash Univer-
sity, Melbourne, AUSTRALIA5, Epworth HealthCare, Monash University, Melbourne, AUS-
TRALIA6

Background:  Transient ischemic attack (TIA) is a heterogeneous emergency department (ED) 
diagnosis, often including patients with minor stroke. This study aimed to determine the pro-
portion of patients with ischemic stroke admitted to hospital, who had an ED diagnosis of TIA. 
We aimed to determine their clinical characteristics, the reasons for the revision of the diagno-
sis to stroke, and the effect of early investigation on secondary prevention treatment. 
Methods:  In this retrospective study we reviewed charts of consecutive patients with a dis-
charge to home diagnosis of ischemic stroke requiring admission of up to seven days between 
2009-2012. Demographics, risk factors, medications and ED and neurologist history and physi-
cal signs, radiology results, and secondary prevention treatments were extracted. 
Results:  There were 264 patients, 202 (76.5%) with an ED diagnosis of stroke, 37 (14.0%) 
with a diagnosis of TIA and 25 (9.5%) with a non-cerebrovascular diagnosis in ED. Residual 
neurological symptoms or signs were present at first assessment in 49% of those with a diagno-
sis of TIA. MRI with diffusion weighted imaging was performed in 211 (80%.) The diagnosis 
was revised from TIA to stroke based on neurologist assessment, identification of infarction on 
neuroimaging or a combination of both. In 31% of patients early investigation discovered mod-
ifiable risk factors for recurrent stroke, including new inpatient atrial fibrillation in 11 (4%), ca-
rotid artery stenosis >50% in 41 (16%), and patent foramen ovale in 28 (11%.) 
Conclusion:  Residual symptoms or signs at presentation are common in patients given a di-
agnosis of TIA in the ED, and are likely indicative of established ischemic stroke rather than 
TIA in a high percentage of patients. Admission and early investigation of patients with minor 
stroke can expedite detection of specific stroke aetiologies with major secondary prevention im-
plications. 
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Occipital Transcranial magnetic stimulation may help separate migraine aura without 
headache from TIA, a pilot study 
G. Naeije1, N. Gaspard2, B. Legros3,  N. mavroudakis4, M. Pandolfo5

 
Hôpital Erasme, Université Libre de Bruxelles, Bruxelles, BELGIUM1,Hôpital Erasme, 
Université Libre de Bruxelles, Bruxelles, 2, Hôpital Erasme, Université Libre de Bruxelles, 
bruxelles, BELGIUM3, Hôpital Erasme, Université Libre de Bruxelles, Bruxelles, BELGIUM4, 
Hôpital Erasme, Université Libre de Bruxelles, Bruxelles, BELGIUM5

Background 
Focal neurological symptoms suggesting intermittent cerebral dysfunction (TND) are usually 
assumed to be TIA until proven otherwise. Often, no clear evidence of underlying cerebro-
vascular disease is found. We hypothesized that benign transient focal neurological symptoms 
represent equivalents of migraine auras without headache, even in subjects who have never 
experienced migraine headaches. Migrainous patients have increased cortical excitability even 
between migraine episodes that can be assessed by transcranial magnetic stimulation.  
We aimed 1/ To evaluate the prevalence of benign TND in otherwise healthy individuals and 
among patients admitted to a general neurology ward, and 2/ To determine that, similarly to 
subjects suffering from migraine with auras, these individuals have a lower threshold for pho-
sphene generation with occipital transcranial magnetic stimulation (oTMS) when compared to 
controls  
Methods 
We identified individuals who presented at least one episode of unexplained transient TND 
suggestive of cerebral dysfunction, but no history of migraine headache, among physicians and 
inpatients of an academic hospital. Cortical hyperexcitability, assessed by oTMS, was used as a 
marker of possible migraine auras without headache. 
Results 
Frequency of TND suggestive of cerebral dysfunction among the physicians who responded 
was 9% (21/233), vs. 0.09% (6/690) of inpatients. Most episodes resembled typical visual mi-
grainous auras. Motor, sensory and language dysfunction were more common among inpatients 
than among physicians. oTMS induced phosphenes in 12/16 (75%) subjects and in none of 10 
controls. 
Conclusion 
Benign focal neurological symptoms were common in our population and likely represent mi-
graine aura without headache. Non-visual symptoms are less common and lead to medical con-
sultation. oTMS is abnormal in most cases, supporting the diagnosis of migraine aura without 
headache and helping separate this benign condition from TIAs.

B2809 Acute cerebrovascular events (ACE): TIA and minor strokes  

Development of innovative online HOT-TIA referral system - Lessons Learnt during pro-
cess and impact. 
T. Loganathan1, D.M. Sinha2, P. Croft3, S. Feasey4, P.C. Guyler5,  B. Houston6, C. McCarron7,  
A. O’Brien8, M. Kinsella9

 
Southend Stroke Unit, Southend, UNITED KINGDOM1,Southend Stroke Unit, Southend, 
UNITED KINGDOM2, Southend Stroke Unit, Southend, UNITED KINGDOM3, Southend 
Stroke Unit, Southend, UNITED KINGDOM4, Southend Stroke Unit, Southend, UNITED 
KINGDOM5, Southend CCG, Southend, UNITED KINGDOM6, Southend CCG, Southend, 
UNITED KINGDOM7, Southend Stroke unit, Southend, UNITED KINGDOM8, Southend 
Stroke unit, Southend, UNITED KINGDOM9

Introduction: TIA patients should be assessed and treated according to risk stratification based 
on ABCD2 score and other factors like atrial fibrillation. 0ur old fax-based system showed de-
lay in referral but also multiple important risk-stratification errors by referrers. We therefore 
learned, conceptualised and implemented an online HOT-TIA referral system, with the goal of 
getting patients treated at the right time in the right place. We would present lesson learned and 
impact of this HOT-TIA system. 
Method: With all stakeholder involved we have done brainstorming sessions for genesis of hy-
per-acute online TIA (HOT-TIA) electronic system consists of drop-down boxes which obviates 
the need for the referrer to calculate ABCD2 score. Referral is delivered securely to the outlook 
or mobile of stroke team with immediate recommendations and receipt as general practice phy-
sician want it to do. Based on patient involvement a patient advice sheet was added in electron-
ic system.  
Results: The HOT TIA enhances accuracy of risk stratification by compare to fax base refer-
ral. Due to check box 0% of referrals are wrongly risk-stratified. It also decrease time patient 
waiting to be seen in TIA clinic. Our mean time from referral to TIA clinic assessment dropped 
from 4.25 days for high risk patients to less than 24 hours and from 6.78 days to 2.87 days for 
low-risk patients. The process mapping, stakeholder involvement and adaptations in process of 
development will be shared.  
Conclusion: The demand to see TIA patients quickly, the process mapping, stakeholder involve-
ment and adaptability lead to system like HOT-TIA. It can easily be replicated and is already 
used in other stroke services. It has no hardware requirements and is straightforward – virtually 
no training is necessary. It is reliable and consistent which can easily be replicated to any stroke 
center. Lesson learned during this innovation can help other units to implement similar system 
for benefit of users.
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MOUSE MODEL OF TRANSIENT ISCHEMIC ATTACK 
A.J.T. Quenault1, C. Orset2, O. Etard3,  E. Touze4, D. Vivien5,  C. Ali6

 
INSERM UMR-S U919 “serine protease and pathophysiology of the neurovascular unit”, 
Caen, FRANCE1,INSERM UMR-S U919 “serine protease and pathophysiology of the neu-
rovascular unit”, Caen, FRANCE2, Service des Explorations Fonctionnelles Neurologiques, 
CHU de Caen, Caen, FRANCE3, Service de Neurologie, CHU de Caen, Caen, FRANCE4, IN-
SERM UMR-S U919 “serine protease and pathophysiology of the neurovascular unit”, Caen, 
FRANCE5, INSERM UMR-S U919 “serine protease and pathophysiology of the neurovascular 
unit”, Caen, FRANCE6

Objective(s)- Transient Ischemic Attack (TIA) has been recently defined as a transient episode 
of neurologic dysfunction due to focal ischemia, with no sign of acute infarction on imaging 
(Easton et al., 2009). Up to 20% of strokes are heralded by a TIA and 10-15% of TIA patients 
experience a stroke within the first 90 days, especially in the first 24-48 hours (Roger et al., 
2012). Failure to quickly recognize TIA and evaluate consequent stroke risk is a wasted op-
portunity to prevent permanent disability or death. Unfortunately, there is to date no positive 
diagnosis of TIA. Experimental models might prove helpful to discover TIA specific signatures, 
but such models are rare. We thus sought to develop a model fulfilling the 3 criteria of the new 
definition of TIA: transient neurological deficits (1) due to focal ischemia (2) with no sign of 
infarction on imaging (3). 
Material and methods- After performing a small craniotomy and without damaging the dura, 
the middle cerebral artery (MCA) of anesthetized swiss male mice was occluded by compres-
sion of chosen durations (from 5 seconds to permanent occlusion; n=10 per group). Cerebral 
blood flow (CBF) was monitored by laser Doppler and speckle flowmetry. Magnetic resonance 
imaging (MRI) studies were performed to ensure efficient reperfusion and to detect potential 
signs of infarction. Functional assessments were performed by recording of evoked somesthetic 
potentials (ESPs). 
Results- In our model, CBF drops as soon as the MCA is occluded, remains low throughout the 
compression and then displays time-specific profiles as a function of the duration of MCA com-
pression. We also determined the threshold of MCA occlusion distinguishing TIA from stroke, 
ie leading or not to brain infarction. We have now initiated fine histological and neurological 
assessments. During TIA, ESPs disappear after a few minutes of MCA compression, and reap-
pear after a few minutes, when blood flow is restored.
Conclusions- We describe an original and reproducible mouse model of TIA corresponding to 
the clinical definition, which could be used to learn more about the pathophysiology of TIA. 

B2811 Acute cerebrovascular events (ACE): TIA and minor strokes  

Microalbuminuria could predict critical carotid artery stenosis in patients presenting with 
TIA and minor strokes 
S. Elyas1, A. C. Shore2, M.A. James3,  A. Peters4, H. Eastwood5,  S. Keenan6, J. Stewart7,  W.D. 
Strain8 
 
Diabetes and Vascular Research Centre, Exeter Unversity Medical School, Exeter, UNIT-
ED KINGDOM1,Diabetes and Vascular Research Centre, Diabetes and Vascular Research 
Centre, Exeter Unversity Medical School, UNITED KINGDOM2, Royal Devon and Exeter 
Hospital NHS Foundation Trust, Diabetes and Vascular Research Centre, Exeter Unversity 
Medical School, UNITED KINGDOM3, Royal Devon and Exeter Hospital NHS Foundation 
Trust, Diabetes and Vascular Research Centre, Exeter Unversity Medical School, UNITED 
KINGDOM4, Royal Devon and Exeter Hospital NHS Foundation Trust, Diabetes and Vascular 
Research Centre, Exeter Unversity Medical School, UNITED KINGDOM5, Royal Devon and 
Exeter Hospital NHS Foundation Trust, Diabetes and Vascular Research Centre, Exeter Unver-
sity Medical School, UNITED KINGDOM6, Royal Devon and Exeter Hospital NHS Founda-
tion Trust, Diabetes and Vascular Research Centre, Exeter Unversity Medical School, UNITED 
KINGDOM7, Diabetes and Vascular Research Centre, Exeter University Medical School, Dia-
betes and Vascular Research Centre, Exeter Unversity Medical School, UNITED KINGDOM8

Background: Stroke is a major cause of morbidity and mortality worldwide. About 10% of 
strokes are preceded by a TIA or minor stroke in the three months prior to the ictus. Critical 
internal carotid artery (ICA) stenosis (>50% NASCET) is the most important risk factor for 
recurrent stroke in patients with TIA and minor stroke. To date, the screening scores that allow 
risk stratification of patients who need an urgent carotid artery Doppler (CD) lack sensitivity 
and specificity. Microalbuminuria is a marker of cardiovascular disease and predicts the pres-
ence of coronary atheroma. We conducted a pilot study to examine whether microalbuminuria 
could improve the prediction of patients who need an urgent CD. 
Methods: 150 consecutive patients presented with TIA or minor stroke were recruited from the 
daily stroke clinic at a large district general hospital. Baseline demographics and the ABCD2 
score were recorded. A urine sample was obtained and a spot ACR test was performed as a 
surrogate marker of microalbuminuria.CD scan was performed in patients with TIA or minor 
stroke. 
Results: 7 patients were excluded from analysis as diagnosis was revised as stroke mimic. 
CD was obtained in 113 patients. 15 patients had a significant ICA stenosis >50%. Patients 
who had >50% ICA stenosis more often had history of IHD (p=0.02). Urinary ACR was sig-
nificantly higher in patients with ICA stenosis >50% (1.7(95%CI 1.3-2.1) vs. 1.3(95%CI 1.2-
1.4),p=0.02). Significant ICA stenosis was associated with urinary ACR (R2=0.048,p=0.02) 
and this association remained significant after adjustment for age, sex, MAP, DM, IHD, previ-
ous stroke and ABCD2 score (p=0.001).Urinary ACR predicted significant ICA stenosis (AUC 
0.67) while ABCD2 score was a poor predictor of significant ICA stenosis (AUC 0.47). 
Conclusion: In patients presenting with TIA and minor stroke, microalbuminuria can help risk 
stratify and predict high risk patients and is a better predictor of significant ICA stenosis than 
the ABCD2 score. 
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Measurement of BNP levels in patients admitted for TIA: is it useful? 
B. Herrera1, H. Muller2, A. Viaccoz3,  E. Carrera4, L. Sekoranja5,  M. Vargas6, R. Sztajzel7

 
faculté de médecine de genève, Genève, SWITZERLAND1,Hopitaux Universitaires de 
Genève (HUG), Geneva, SWITZERLAND2, Hopitaux Universitaires de Genève (HUG), Gene-
va, SWITZERLAND3, Hopitaux Universitaires de Genève (HUG), Geneva, SWITZERLAND4, 
Hopitaux Universitaires de Genève (HUG), Geneva, SWITZERLAND5, Hopitaux Univer-
sitaires de Genève (HUG), Geneva, SWITZERLAND6, Hopitaux Universitaires de Genève 
(HUG), Geneva, SWITZERLAND7

Background: Risk of stroke after a TIA is important. ABCD score helps to stratify the risk. Also 
atrial fibrillation (AF) is an important cause of TIA, however, its diagnosis is often difficult. Re-
cent studies suggest that brain natriuretic peptide (BNP) levels may be an indirect marker of the 
presence of AF. We investigated whether measurement of BNP may be useful for TIA manage-
ment.
Methods: 148 patients admitted between October 2011 and November 2013 in the neurology 
department for a TIA were included in the study. All patients underwent a complete workup, in-
cluding brain CT-scan, MRI (DWI sequences), exo- and transcranial ultrasound as well as car-
diac echography. All patients were monitored for cardiac arrhythmia during the first 24 hours. 
Measurement of BNP was achieved in all patients during the first 48 hours after onset of symp-
toms. ABCD scores were established and BNP levels were correlated to the scores values and 
to the presence or absence of lesions on MRI.  
Results: 
There was a significant correlation between ABCD scores and BNP values (ABCD2 rho 0.2, 
p>0.0017). Mean BNP levels was of 337pg/ml among patients with overt FA, 178pg/ml among 
strokes of cardioembolic origin (including stroke after myocardial infarction, PFO), 107pg/ml 
among strokes due large artery atherosclerosis, 63pg/ml among those with small vessel disease 
and 131pg/ml among strokes of undetermined origin. Further, mean levels of BNP were higher 
among patients with acute lesions on MRI (n=19, 215pg/ml versus n= 129, 125 pg/ml, p<0.03 
T-test two-tailed). In a multiple regression analysis considering presence of acute lesions on 
MRI as endpoint and including ABCD2 scores, stroke etiology, NIHSS at admission, BNP lev-
els and exocranial stenosis, BNP levels resulted to be the only independent predictor  (p=0.03)  
Conclusion:  
Measurement of BNP levels resulted to be useful in particular with respect to the presence of 
acute lesions on MRI, a marker of the risk of stroke recurrence.  Future prospective studies 
however are needed in order to confirm these findings. 
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Safe triage to acute versus slightly delayed carotid imaging is achievable using ABCD3 
scores 
E. Johansson1, J. Bjellerup2, P. Wester3

 
Pharmacology and Clinical Neuroscience, Umeå University, Umeå, SWEDEN1,Public 
Health and Clinical Medicine, Umeå University, Umeå, SWEDEN2, Public Health and Clinical 
Medicine, Umeå University, Umeå, SWEDEN3

Background Although it is preferable that all patients with a recent TIA undergo acute (within 
24 hours) carotid imaging, there are centers with limited access to such acute examinations. In 
unselected TIA patients, an ABCD3 score of 4 or more indicates high risk of ipsilateral isch-
emic stroke whereas an ABCD3 score of <4 is associated with a low risk. The aim of this study 
is to test the hypothesis that an ABCD3 score of ≥4 vs <4 points can predict ipsilateral ischemic 
stroke among patients with symptomatic 50-99% carotid stenosis and thereby that ABCD3 
score could be used to triage the timing of carotid imaging. Methods In this secondary analysis 
of the ANSYSCAP-study, we included 230 consecutive patients with symptomatic 50-99% ca-
rotid stenosis. We analyzed the risk of recurrent ipsilateral ischemic stroke before carotid end-
arterectomy based on each parameter of the ABCD3 scores separately and for the total ABCD3 
score. Results An ABCD3 score ≥4 predicted all 12 cases with ipsilateral ischemic stroke with-
in 48 hours as well as all 33 ipsilateral ischemic strokes that occurred within 90 days whereas 
no stroke occurred in patients with an ABCD3 score of <4. Conclusion Although it is preferable 
that carotid imaging is performed within 24 hours, our data support that an ABCD3 score of ≥4 
vs <4 could be used for triaging patients to acute vs slightly delayed carotid imaging in Cere-
brovascular clinics with limited access to acute carotid imaging. 
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Consultant triage as a gateway to a ‘one-stop’ TIA clinic: a patient satisfaction survey 
P. RALLON1, R.J. PERRY2 
 
WARWICK MEDICAL SCHOOL, COVENTRY, UNITED KINGDOM1,THE NATIONAL 
HOSPITAL FOR NEUROLOGY AND NEUROSURGERY, LONDON, UNITED KINGDOM2

Background: At UCL Hospitals (UCLH), patients with suspected TIA may be referred to a 
‘one-stop’ clinic in which relevant tests (bloods, ECG, echo, MRI brain and carotid duplex) are 
performed during a day which culminates in an appointment with a stroke consultant providing 
same-day results. To ensure these appointments are reserved for patients who most require the 
full work-up, UCLH adopts a system of stroke consultant-led triage at University College Hos-
pital (UCH). Low-risk patients are asked to return within 7 days to The National Hospital for 
full assessment in the one-stop clinic.  
This model is effective for optimizing the use of one-stop clinic appointments, but we know lit-
tle about its acceptability as a service to patients. Patients have a brief triage assessment in one 
hospital, return to a different hospital on another day for a whole day of tests. We sought to ex-
plore how acceptable this pathway is to our patients, using a questionnaire study.  
Methods: After a pilot study in which patients were invited to give unstructured feedback, the 
themes that emerged were used to compile an 11-item questionnaire, using Likert scales and 
free-text. This was completed by patients attending the one-stop clinic over 20 weeks. 
Results: 53 questionnaires were completed, with a 93% response rate.  Of the 42 clinic patients 
who were first triaged at UCH, 81% of patients did not mind being seen in two different hospi-
tals. Regarding the one-stop clinic structure, 98% of all patients were happy to have all tests in 
one day. There was a trend to suggest that we are better at explaining reasons for having tests 
than explaining what they involve. Free text comments raised issues surrounding the long clinic 
duration and having to repeat the same history to several health professionals. 
Conclusion: A two-step approach to low-risk TIA management, with initial consultant triage to 
optimize the use of a fixed-capacity ‘one-stop’ TIA clinic, is acceptable to patients. 
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Prodromal transient ischemic attack or minor stroke and outcome in basilar artery occlu-
sion 
A.B. Conforto1, G.R. Freitas2, W.J. Schonewille3, A. Algra4 
on behalf of the BASICS Study Group
 
Hospital das Clinicas/Sao Paulo University and Hospital Israelita Albert Einstein, Sao 
Paulo, BRAZIL1,D´Or Institute for Research and Education, Rio de Janeiro, BRAZIL2, St. An-
tonius Hospital and University Medical Center Utrecht, Nieuwegein and Utrecht, THE NETH-
ERLANDS3, University Medical Center Utrecht, Utrecht, THE NETHERLANDS4

Background: The presence of prodromal transient ischemic attacks (TIAs) has been associated 
with a favorable outcome in anterior circulation stroke. We aimed to determine the association 
between prodromal TIAs or minor stroke and outcomes at one month, in the Basilar Artery In-
ternational Cooperation Study (BASICS), a registry of patients presenting with an acute symp-
tomatic and radiologically confirmed basilar artery occlusion. 
Methods: 619 patients were enrolled in the registry. Information on prodromal TIAs was avail-
able for 517 patients and on prodromal stroke, for 487 patients. We calculated risk ratios and 
corresponding 95% confidence intervals for poor clinical outcome (modified Rankin scale score 
>4 or death) with Poisson regression according to the variables of interest. Ratios were adjusted 
for factors that affected the crude risk ratio more than 5%. Missing values were imputed with 
regression methods for baseline variables except the two variables of interest. 
Results: Prodromal TIAs were reported in 21.9% of patients and prodromal minor strokes in 
18.9% patients. Poor outcome was observed in 71/113 (68%) patients with prodromal TIAs and 
in 76/92 (83%) patients with prodromal minor strokes. Prodromal minor stroke was associated 
with poor outcome (RR 1.26; 95% CI 1.12-1.42) but history of TIAs was not (RR 0.93; 95% CI 
0.79-1.09) (Figure 1, Table 1). The associations remained essentially the same after adjustment 
for variables that affected crude risk ratio more than 5%.  
Conclusion: Prodromal minor stroke was associated with an unfavorable outcome in patients 
with basilar artery occlusion, whereas prodromal TIA was not. 
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Table 1. Crude and adjusted risk ratios 
Prodromal TIA Prodromal stroke

Poor outcome 71/113 (63%) vs. 273/404 68%) 76/92 (83%) vs. 259/395 (66%)
Crude risk ratio 0.93 (0.79-1.09) 1.26 (1.12-1.42)
Adjusted for
  Age 0.95 (0.81-1.11) 1.26 (1.12-1.42)
  Sex 0.92 (0.79-1.08) 1.26 (1.12-1.41)
  Hyperlipidemia 0.95 (0.81-1.10) 1.29 (1.15-1.45)
  NIHSS score 0.98 (0.84-1.13) 1.34 (1.20-1.50)
  Location of occlusion 0.89 (0.76-1.04) 1.22 (1.09-1.38)
  Treatment 0.93 (0.79-1.08) 1.24 (1.10-1.39)
   Pre-event modified Rankin scale 0.92 (0.78-1.08) 1.21 (1.04-1.39)
   Multivariable 0.96 (0.83-1.10) 1.29 (1.14-1.46)

B2816 Acute cerebrovascular events (ACE): TIA and minor strokes  

Prospective Service Evaluation of Rapid Access TIA clinic at a Tertiary University Hospi-
tal in London 
N. Hussain1, A. Hakim2, N. Kaushal3,  L. Zhang4

 
St George’s Hospital, University of London, London, UNITED KINGDOM1,St George’s 
Hospital, University of London, London, UNITED KINGDOM2, St George’s Hospital, Uni-
versity of London, London, UNITED KINGDOM3, St George’s Hospital, London, UNITED 
KINGDOM4

BACKGROUND 
Transient ischaemic attacks (TIA) are important forewarners for potentially fatal or severely 
disabling strokes. The EXPRESS study (2007) demonstrated 80% reduction in early recurrent 
stroke with prompt initiation of treatment. The National Institute of Health and Care Excellence 
(NICE) guideline (CG68, 2008) recommends rapid access TIA clinics, emphasizing timely ac-
cess of TIA clinics, comprehensive investigation, early diagnosis and appropriate management. 
Our clinical audit aims to evaluate TIA services at St George’s Hospital, London against NICE 
guidelines.  
METHODS 
Data was collected prospectively (audit 02/04/13 – 30/04/13 and re-audit 02/09/13 – 30/09/3) 
using electronic patient records and referral letters.  
RESULTS  
Our initial audit comprised 47 patients, 16 were high risk for subsequent stroke. Major delays 
were due to late presentation and incorrect GP referral pathways. Only 53% of patients received 
antiplatelet at initial healthcare professional encounter. As a result, the TIA service advised GPs 
on correct referral pathway, early initiation of treatment and provision of TIA patient informa-
tion leaflets. Re-audit (44 patients, 11 high risk) showed significant improvement in time from 
onset to TIA clinic. St George’s TIA service achieved 100% with regards to rapid access (from 
time referral received to TIA clinic), completion of initial investigation, diagnosis and appropri-
ate management according to NICE guidelines.  
CONCLUSION 
St George’s TIA clinic delivered a high quality service. Further improvement on timely referral 
and public awareness of TIAs would enhance the clinical value of the TIA clinic. Studies on 
acute stroke rate after TIA clinic are required to validate the TIA service. 
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Transient ischemic attacks-the analysis of risk factors at patients of young age. 
L.A. Kuzina1, G.S. Kayshibayeva2, A.V. Emelyanov3,  A.I. Baydauletova4, D.S. Murzakhmeto-
va5

 
Institut of neurology named by Smagul Kayshibayev, Almaty, KAZAKHSTAN1,Institut 
of neurology named by Smagul Kayshibayev, Almaty, KAZAKHSTAN2, Institut of neurology 
named by Smagul Kayshibayev, Almaty, KAZAKHSTAN3, Medical center Sunkar, Almaty, 
KAZAKHSTAN4, Medical center Sunkar, Almaty, KAZAKHSTAN5

The aim of study - to make the analysis of risk factors at young patients with transient ischemic 
attacks. 
Objective - 22 patients with diagnosis «transient ischemic attack» (TIA), women 16(72,7%), 
men 6(27,3%). Average age of patients 36,4±4,6 years (29-45 years). 
Methods - to patients the analysis of anamnesis, neurological survey, MRI of a brain, re-
search of viscosity of blood on coagulobility time was carried out. Complaints - a headache 
at 20(90,9%) patients, vertigo 3 (13,6%), transient hypesthesia on one side of face and lips 
9(40,9%), transient unilateral hypesthesia on the body 12(54,4%), transient  disability to move 
one or more limbs on one side of the body 16(72,7%), transient monocular disability of vision 
4(18,2%), tonic convulsions without loss of consciousness 1(4,5%), a syncope with amnesia on 
the following events 2(9,1%). Duration of clinical symptoms from 10 minutes to 3 hours. Time 
of  the address to the neurologist from 16 to 72 hours.  
Results - Are revealed the following risk factors of TIA – increase the blood pressure to 130-
220 systolic and 90-110 diastolic at 14(63,6%) patients, the use of the combined oral contra-
ceptives 4(18,2%), the use of the hormonal drugs for stimulation of ovulation 2(9,1%), obesity 
2(9,1%), night apnoea 2(9,1%), unspecified reasons 2(9,1%). The neurological survey didn’t 
reveal any neurological disorders at all patients. The decrease of blood viscosity of blood was 
at 3 (13,6%) patients, who use oral contraceptives. MRI of the brain which has been carried out 
on the tomograph 1,5 Tesla,  allowed to exclude of ischemia at all patients. 
Conclusions - Are revealed the major factors of risk of TIA at young patients - increase the 
blood pressure, the use of estrogen-progesterone drugs, obesity, night apnoea, and the combina-
tion more than one factors. 
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Get With The Guidelines Stroke Performance Indicators in patients with Transient Isch-
emic Attack 
G.S. Silva1, R.C.N. Miranda2, A.M.H. Vacari3,  R.M. Massaud4, M.M. Figueiredo5,  M. Cen-
doroglo Neto6 
 
Hospital Israelita Albert Einstein/UNIFESP, São Paulo, BRAZIL1,Hospital Israelita Albert 
Einstein, São Paulo, BRAZIL2, Hospital Israelita Albert Einstein, São Paulo, BRAZIL3, Hos-
pital Israelita Albert Einstein, São Paulo, BRAZIL4, Universidade Federal do Rio Grande do 
Norte, Natal, BRAZIL5, Hospital Israelita Albert Einstein, São Paulo, BRAZIL6

Introduction Get With The Guidelines Stroke (GWTG-S) is an in-hospital program for improv-
ing stroke care by promoting adherence to scientific guidelines. Patients with transient ischemic 
attack (TIA) have a high risk of stroke, with around 15% of patients having a stroke within 3 
months. Therefore adherence to guidelines is crucial for patients with TIA as well. The goal of 
our study was to evaluate adherence to stroke treatment quality indicators in patients with TIA. 
Methods We evaluated a database of consecutive patients admitted with acute ischemic stroke 
(AIS) or TIA from Aug 2008 to Dec 2013 to a Brazilian tertiary hospital. We compared the 
GWTG-S treatment quality indicators applicable to both AIS and TIA: antithrombotic medica-
tion use within 48h of admission; discharge use of antithrombotics and of anticoagulation for 
atrial fibrillation (AF); treatment for LDL 100 mg/dL, and counseling for smoking cessation. 
Results A total of 357 consecutive patients with TIA and 787 patients with AIS stroke were 
evaluated. The median ABCD2 score in patients with TIA was 3 [2,4]. Patients with TIA were 
younger (66.1 ± 15.7 vs 71.8 ± 16.1 yo, p<0.01), and had a lower frequency of previous stroke 
(16.9% vs 25.8%, p<0.01) than patients with AIS. Antithrombotic medication use within 48 h 
of admission (94.4% in patients with TIA vs 92.7% in patients with AIS, p=0.1) and discharge 
use of antithrombotics (95% in patients with TIA vs 97.9% in patients with AIS, p=0.05) were 
similar between groups. Patients with TIA were more frequently treated with anticoagulation 
for AF (79.5% versus 75%, p<0.01). Conversely, lipid lowering treatment (57.7% in patients 
with TIA versus 63.7% in patients with AIS, p<0.01) and counseling for smoking cessation 
(57.9% in patients with TIA versus 81.6% in patients with AIS, p=0.04) were more frequently 
performed in patients with AIS. Conclusions Adherence rates to the GWTG stroke quality in-
dicators lipid lowering treatment and counseling for smoking cessation were worse in patients 
with TIA than in patients with AIS, therefore measures should be undertaken to reinforce the 
importance of such quality indicators in patients with TIA. 
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A quality improvement programme in a neurovascular clinic 
M.O. McCarron1, J. McKee2, C. Wade3,  A.M. Loftus4

 
Altnagelvin Neurology Centre, Altnagelvin Hospital, Derry, UNITED KINGDOM1,Stroke 
Service, Altnagelvin hospital, Derry, UNITED KINGDOM2, Altnagelvin Neurology Centre, Al-
tnagelvin Hospital, Derry, UNITED KINGDOM3, Aberfoyle Medical Practice, Derry, UNITED 
KINGDOM4

Background: Transient ischaemic attack (TIA) and minor stroke are medical emergencies 
prompting urgent assessment and treatment. Delays in specialist assessment and management 
may increase stroke risk. We aimed to measure the impact of a quality improvement program 
with a stroke nurse and increased capacity at neurovascular clinics in an evaluation of before 
and after intervention in a neurovascular service in a general hospital in the North of Ireland. 
Methods: All patients referred to a neurovascular clinic were recorded during two phases: 
2006-2008 and 2010-2012. For the 2010-2012 period a stroke nurse contacted all patients with 
appointment details, provided driving advice and asked for an eye witness to attend the clinic. 
Diagnosis, delay in specialist assessment, prevalence of TIA/minor stroke as confirmed at the 
clinic, missed appointments and compliance with UK driving regulations were measured and 
compared before and after this intervention. 
Results: A total of 1327 patients were assessed in the two study phases. Referrals to the neu-
rovascular service increased without a decrease in the prevalence of TIA/minor stroke. Delays 
from clinical event to assessment were decreased for referrals from 36.5 to 13 days (p<0.001) 
and adherence to the UK driving restrictions improved for confirmed TIA/minor stroke patients 
from 61% to 94% (p<0.001). Fewer patients failed to attend for a neurovascular appointment 
arranged by the stroke specialist nurse than a general neurology appointment  arranged by par-
tial booking (0.3% versus 8.1%, p<0.01). 
Conclusions: This quality improvement programme reduced delays for all referred patients, 
improved compliance with driving regulations while decreasing inconvenience for non-TIA 
patients. The increased local capacity occurred without a decrease in TIA/minor stroke preva-
lence, suggesting a hidden burden of disease. 
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Inherited Thrombophilia As A Risk Factor For Transient Ischemic Attack In Children 
O.A. Lvova1, M.U. Lukashchuk2, V.V. Gusev3,  E.A. Orlova4

 
Ural State Medical University, Child Neurology and Neonatology Department, Yekat-
erinburg, RUSSIAN FEDERATION1,Ural State Medical University, Child Neurology and 
Neonatology Department, Yekaterinburg, RUSSIAN FEDERATION2, City Clinic Hospital 23, 
Neurological Department, Yekaterinburg, RUSSIAN FEDERATION3, Children Clinic Hospital 
9, Child Neurological Department, Yekaterinburg, RUSSIAN FEDERATION4

Background. The etiology and risk factors of the transient ischemic attacks (TIA) in pediatric 
practice are not investigated thoroughly. Some prothrombotic single nucleotide polymorphisms 
(SNPs) and their combinations seem to be the reason of transient ischemic attacks in children.  
Methods. Case-control study: 43 patients were compared with 117 controls. 10 SNPs of blood 
coagulation and folic acid cycle’s enzymes and homocysteine’s level were identified. Inclusion 
criteria: TIA’s debut at the age under 18 y.o.; slavic origin; no changes on brain CT (MRI) and 
spinal tap. 
Results. The average age of disease’s onset was 12 y.o., 23 (53,5%) patients had relatives with 
early debut of different thrombosis (under the age of 50 y.o.) as well as 23 (53,5%) had signs of 
blood concentration in daily life before TIA. All patients had 3,0+/-0,17 vs 2,36+/-0,08 throm-
bophilic SNPs (p<0,05) and 2,07+/-0,14 vs 1,64+/-0,08 (p<0,05) folic acid enzymes’ SNPs in 
the homozygous or heterozygous state (table 1). The quantity of SNPs and some genes’ combi-
nations increased the chance of TIA significantly (table 2). Homocysteine’s level was exceeded 
in 46,5% of children and its average was 14,29±2,70 umol/l. No specific changes in hemostasis 
tests were determined during acute period. 
Conclusion. The combination 4-5 hemostasis  SNPs as well as 3 SNPs in genes of folic acid cy-
cle’s enzymes can increase the risk of TIA in children. There are no clear genes’ combinations 
which inevitably lead to TIA. But we consider FGB: -455 G>A + PAI-1:-675 5G>4G, MTRR: 
66 A>G with any other folic acid enzymes’ SNP seems to be the good applicants to become 
such genes-candidates combinations. 
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Table 1 
The frequency of pro-thrombotic genes’ polymorphisms in children with TIA and controls.

Genes

Wild genotype SNP

OR Fish-
er χ2TIA, 

n=43

Con-
trols, 
n=117

TIA, 
n=43

Controls, 
n=117

F2: 20210 G>A 43 114 0 3 - 1,000 1,124

F5: 1691 G>A 42 115 1 2 1,37 0,612 0,065
FGB: -455 
G>A

25 84 18 33 1,83 0,075 2,700

ITGA2: 807 
C>T

12 52 31 65 2,07 0,042 3,583

ITGB3: 1565 
T>C

34 85 9 32 0,70 0,848 0,680

PAI-1:-675 
5G>4G

6 24 37 93 1,59 0,241 0,888

MTHFR: 677 
C>T

26 80 17 37 1,41 0,226 0,880

MTHFR: 1298 
A>C

20 69 23 48 1,65 0,110 1,979

MTR: 2756 
A>G

27 82 16 35 1,39 0,102 0,771

MTRR: 66 
A>G

10 44 33 73 1,99 0,036 2,896

Table 2 
Polymorphic genes’ combinations in children with TIA and controls

Genes’ combinations TIA, 
n=43

Controls,
n=117 OR Fisher χ2

4 SNP in hemostasis genes 8 6 4,23 0,013 7,152
5 SNP in hemostasis genes 3 1 8,70 0,059 4,835
6 SNP in hemostasis genes 1 1 2,76 0,467 0,551

2 SNP in genes of folic acid cycle’s 
enzymes

15 49 1,15 0,161 0,641

3 SNP in genes of folic acid cycle’s 
enzymes

13 19 2,24 0,043 3,848

4 SNP in genes of folic acid cycle’s 
enzymes

2 0 - 0,071 5,511

F5: 1691G>A+F13: 103 G>T+PAI-1: 
-675 4G4G

1 1 2,76 0,467 0,551

FGB: -455G>A+ITGA2: 
807C>T+PAI-1: -675 5G>4G

6 5 3,63 0,066 4,602

FGB: -455AA+ITGB3: 1565 T>C 
+PAI-1: -675 5G>4G  

3 0 - 0,018 8,319

MTHFR: 677 C>T +MTHFR: 1298 
A>C

7 10 2,08 0,133 1,980

MTHFR: 677 C>T + MTHFR: 1298 
A>C + MTR: 2756 A>G + MTRR: 66 
A>G

3 0 - 0,018 8,319

MTHFR: 677 C>T + MTR: 2756 A>G 
+ MTRR: 66 A>G

5 2 7,57 0,016 7,394

FGB: -455 G>A + ITGA2: 807 C>T 
+ PAI-1:-675 5G>4G + MTHFR: 677 
C>T

1 2 1,37 0,612 0,065

ITGA2: 807C>T+ITGB3: 1565 
T>C+PAI-1: -675 5G>4G

3 6 1,39 0,453 0,202

TIA – transient ischemic attack, OR – odds ratio

B2821 Acute cerebrovascular events (ACE): TIA and minor strokes  

Awareness of the FAST campaign in the general population and in patients with Stroke/
TIA; Results from the STARS (Stroke and TIA Awareness and Response to Symptoms) 
pilot study 
J. Redgrave1, N. Sharrack2, M. Randall3,  P. Norman4, E. Goyder5,  A. Jones6 
 
University of Sheffield, Sheffield, UNITED KINGDOM1,University of Birmingham, Bir-
mingham, UNITED KINGDOM2, Sheffield Teaching Hospitals NHS Trust, Sheffield, UNITED 
KINGDOM3, University of Sheffield, Sheffield, UNITED KINGDOM4, University of Sheffield, 
Sheffield, UNITED KINGDOM5, Sheffield Teaching Hospitals NHS Trust, Sheffield, UNITED 
KINGDOM6

Background 
The FAST (Face Arm Speech Time) campaign encourages the public to dial the emergency ser-
vices for stroke symptoms. However stroke onset to hospital arrival times have not improved 
since the campaign began. This could be due to lack of FAST awareness in the population or in 
those at risk of stroke/TIA.  
Method  
We determined knowledge of FAST campaign in community attendees at a Stroke Awareness 
Event and in stroke/TIA patients admitted to the stroke service in Sheffield, UK (August 2013). 
Carers were interviewed if they had called for help on the patients’ behalf. We asked partic-
ipants to name the components of FAST and their intended/actual help-seeking action in re-
sponse to symptoms. In those with stroke/TIA we asked if the campaign had made them seek 
help more quickly.  
Results 
72 members of the public ((57%) male, mean age 56) and 61 patients/carers with stroke/TIA 
(9 major stroke (NIHSS >5), 38 minor stroke, 14 TIA) were included. In the general public, 38 
(53%) could name >=1 FAST component (i.e. were FAST-aware) but only 13 (18%) knew all 
four. 58 (81%) said they would call 999 immediately if they suspected a stroke. In the stroke/
TIA cohort, 54 (89%) had at >=1 FAST symptom but only 15 (25%) called 999 within 30 mins 
of symptom onset. However, only 16 (26%) patients/carers had correctly attributed their symp-
toms to stroke/TIA. 22 (36%) could name >=1 FAST components but only 14 (23%) knew all 
four. In this pilot study, there was no clear association between FAST-awareness and speed of 
help-seeking response, but 10/22 (46%) patients who were FAST-aware felt that the campaign 
had made them seek medical help more quickly. 
Conclusion 
Public and patient awareness of the FAST campaign is suboptimal. However, the campaign has 
led to more rapid calls for help in some patients with stroke/TIA. Larger studies are needed to 
determine population subgroups in need of education about stroke and the most effective ways 
to deliver the campaign message. 
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B2822 Acute cerebrovascular events (ACE): TIA and minor strokes  

Recurrent Ocular TIAs in a Patient with Ophthalmic Artery Occlusion 
K.D. Joo1, W.Y. Jang2, M.K. Lee3, S.H. You4

 
Neurology, Gangneung Asan Hospital, University of Ulsan College of Medicine, Gang-
neung, SOUTH KOREA1,Neurology, Gangneung Asan Hospital, University of Ulsan College 
of Medicine, Gangneung, SOUTH KOREA2, Neurology, Gangneung Asan Hospital, University 
of Ulsan College of Medicine, Gangneung, SOUTH KOREA3, Neurosurgery, Gangneung Asan 
Hospital, University of Ulsan College of Medicine, Gangneung, SOUTH KOREA4

Background: Transient Ocular symptoms are usually regarded as microembolism from the 
atherosclerotic lesions of the ipsilateral internal carotid artery (ICA) or hemodynamically sig-
nificant ICA stenosis or occlusion. There has been only one reported case of amaurosis fugax 
associated with ophthalmic artery occlusion. We present the case of a 59-year-old man with 
ophthalmic artery occlusion and severe stenosis of the proximal and distal ICA who presented 
with repeated episodes of amaurosis fugax in the ipsilateral eye. 
Case: A 58-year-old man with a history of diabetes, hypertension, hyperlipidemia and smoking 
presented with recurrent episodes of blurred vision in the right eye for the past 3 months. He 
had been taking aspirin and clopidogrel for 10 years after stent placement of the distal ICA. 
The visual loss began spontaneously and occurred once or twice daily. The symptoms usually 
involved the central visual field for three to four hours and worsened by sunlight exposure. He 
denied associated headache, ocular pain or other neurological symptoms.  Diagnostic cerebral 
angiography showed focal significant stenosis of the proximal ICA and moderate segmental 
stenosis of the petrous ICA. The right ophthalmic artery was not visualized in the early arterial 
phase. The delayed phase of the right common carotid angiography showed retrograde filling of  
the ophthalmic artery through the superficial temporal artery collateral. We decided to not treat 
this patient with stenting because of ophthalmic artery occlusion with retrograde external carot-
id collateral circulation, and possible visual symptom aggravation due to steal syndrome after a 
carotid stenting procedure. However, five months later total loss of vision in his right eye devel-
oped and then distal ICA angioplasty and stenting was performed at other hospital. 
Conclusion: We suggest that hemodynamic mechanism play an important role in the develop-
ment of amaurosis fugax for a long duration and prompt clinical recognition and timely treat-
ment are critical for preservation of vision in a patient with ophthalmic artery occlusion. 
 
 

B2823 Acute cerebrovascular events (ACE): TIA and minor strokes  

Intravenous recombinant tissue plasminogen activator injection should be prepared for 
in-hospital-onset stroke of transient ischemic attack patient 
T.K. Komatsu1, A.N. Nakahara2, M.I. Ikeda3, S.M. Miyagawa4, Y.S. Sakamoto5,  T.H. Hirai6, 
R.S. Sengoku7,  H.M. Mitsumura8, Y.K. Kono9, T.K. Kamiyama10, Y.I. Iguchi11

 
The Jikei University School of Medicine, tokyo, JAPAN1,The Jikei University School of 
Medicine, tokyo, JAPAN2, The Jikei University School of Medicine, tokyo, JAPAN3, The Jikei 
University School of Medicine, tokyo, JAPAN4, The Jikei University School of Medicine, to-
kyo, JAPAN5, The Jikei University School of Medicine, tokyo, JAPAN6, Tokyo Metropolitan 
Geriatric Hospital, tokyo, JAPAN7, The Jikei University School of Medicine, tokyo, JAPAN8, 
The Jikei University School of Medicine, tokyo, JAPAN9,The Jikei University School of Medi-
cine, tokyo, JAPAN10, The Jikei University School of Medicine, tokyo, JAPAN11

Background: When a transient ischemic attack (TIA) patient is admitted to a hospital, we 
should pay attention to subsequent ischemic events such as repeated TIA and ischemic stroke. 
However we are uncertain of exact clinical outcomes of in-hospital-onset stroke after TIA 
patient’s admission (IOS-TIA), especially for patients having received intravenous recombi-
nant tissue plasminogen activator (IV rt-PA). We assumed a hypothesis that the TIA patients 
possessing embolic sources easily have a stroke. Our aim was to investigate the frequency of 
IOS-TIA in hyper acute stroke patients having received IV rt-PA and to confirm that IOS-TIA 
patients should possess distinct embolic sources. 
Methods: We retrospectively enrolled stroke patients who received IV rt-PA. We estimated the 
presence and the absence of embolic sources. Firstly, we calculated the prevalence rate of IOS-
TIA patients in acute stroke patients treated with IV rt-PA. Then, we compared clinical charac-
teristics between the IOS-TIA patients and the stroke patients who were admitted without a TIA 
episode (non-TIA), by focusing on the embolic source. 
Results: We included 39 patients from June 2007 to July 2013. Five (13%) among the 39 pa-
tients were IOS-TIA patients. The median ABCD2 score of these 5 patients was 5. Most in-hos-
pital-onset stroke occurred within 24 h from the TIA onset (median 18 h). Typical embolic 
sources were observed in 3 cases (carotid arterial stenosis in 2 cases and mitral prosthetic valve 
replacement in another case). The frequency of observed embolic sources in TIA patients was 
not significantly different from that in non-TIA patients (3/5 vs. 25/34, p=0.53). 
Conclusion: We were able to find IOS-TIA in 13% of the acute ischemic stroke patients having 
received IV rt-PA. Distinct embolic sources were detected in 60% of IOS-TIA patients. Since 
this ratio was almost as high as that of non-TIA patient, urgent examination should play an im-
portant role for prevention of recurrent cerebral ischemia.
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B2824 Acute cerebrovascular events (ACE): TIA and minor strokes  

MIDNOR TIA  – a prospective cohort study of 600 TIA patients in Central Norway – 
baseline data from an ongoing study 
F. Ildstad1, H. Fjærtoft2, B. Indredavik3,  H. Ellekjær4

 
Stroke Unit, St. Olavs Hospital, University Hospital of Trondheim, Trondheim, NOR-
WAY1,Norwegian Stroke Registry, St. Olavs Hospital, University Hospital of Trondheim, 
Trondheim, NORWAY2, Department of Neuroscience, Faculty of Medicine, Norwegian Univer-
sity of Science and Technology, Trondheim, NORWAY3, Stroke Unit, St. Olavs Hospital, Uni-
versity Hospital of Trondheim, Trondheim, NORWAY4

Background: Transient ischemic attack (TIA) is a predictor of stroke. The objective of this 
study is to investigate stroke risk after TIA in both short (1 week) and long term (3 months, 1 
year). Overall risk factors in TIA patients and the incidence of other vascular events are studied. 
It also aims to assess if the ABCD2 score is a sufficient tool for predicting stroke risk. Method: 
A prospective cohort study conducted from October 2012 until June 2014 with an estimated 
600 TIA patients included from 8 hospitals in Central Norway. Data from clinical examination, 
imaging, blood samples and questionnaires, and end-point data from health registries are an-
alysed. Analysing methods used are Kaplan-Meier survival analysis, log rank tests, and other 
standardised statistical methods. Results: Baseline data of 460 included patients with suspected 
TIA showed a mean age of 71,1 years, range 28 to 91 years. 55,3% men. The prevalence of tra-
ditional vascular risk factors were 13,5% with known or currently diagnosed atrial fibrillation, 
12,4% had diabetes mellitus, 50,6% received blood pressure lowering medication and 39,3% 
lipid lowering medication prior to the current TIA. 15,5% were current smokers, 38,3% former 
smokers and 45,4% nonsmokers. A former diagnosis of TIA, stroke and myocardial infarction 
was reported in 19,3%, 15,5% and 11,9%, respectively. Aphasia and/or dysartria was reported 
by 47%, hemiparesis of arm 32,2%, hemiparesis of leg 20,2%, hemisensory loss 20,2%, hemi-
paresis of face 17,4%, hemianopsia 6,7%, amaurosis fugax 3,5%, diplopia 3%. MRI was per-
formed in 60,7% of the patients (86,7% DW-MRI), detecting ischemic lesions in 13,7%. The 
percentage distribution of the ABCD2 score was: 1,6% (0), 2,0% (1), 10,9% (2), 21,4% (3), 
29,5% (4), 19,4% (5), 11,6% (6), 3,3% (7). Conclusion: The baseline data of our study are com-
parable with data from similar studies which indicates a representative TIA population. Final 
results will be presented in autumn 2015. 
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Relationship between factors established at the first evaluation of patients with transient 
ischemic attack and early recurrence of cerebral ischemic events. 
B. Daubail1, A. Jacquin2, J. Durier3,  C. Khoumri4, M. Hervieu-Bègue5,  G.V. Osseby6, O. Rou-
aud7,  M. Giroud8, Y. Béjot9

 
Dijon Stroke Registry, EA4184, University Hospital and Medical School of Dijon, Univer-
sity of Burgundy, Dijon, FRANCE1,Dijon Stroke Registry, EA4184, University Hospital and 
Medical School of Dijon, University of Burgundy, Dijon, FRANCE2, Dijon Stroke Registry, 
EA4184, University Hospital and Medical School of Dijon, University of Burgundy, Dijon, 
FRANCE3, Dijon Stroke Registry, EA4184, University Hospital and Medical School of Dijon, 
University of Burgundy, Dijon, FRANCE4, Dijon Stroke Registry, EA4184, University Hospital 
and Medical School of Dijon, University of Burgundy, Dijon, FRANCE5, Dijon Stroke Regis-
try, EA4184, University Hospital and Medical School of Dijon, University of Burgundy, Dijon, 
FRANCE6, Dijon Stroke Registry, EA4184, University Hospital and Medical School of Dijon, 
University of Burgundy, Dijon, FRANCE7, Dijon Stroke Registry, EA4184, University Hospital 
and Medical School of Dijon, University of Burgundy, Dijon, FRANCE8, Dijon Stroke Regis-
try, EA4184, University Hospital and Medical School of Dijon, University of Burgundy, Dijon, 
FRANCE9

Introduction: We aimed to identify factors easily collected at admission in patients with tran-
sient ischemic attack (TIA) that were associated with early recurrence, so as to guide clinicians’ 
decision-making about hospitalization in routine practice. 
Methods: From September 2011 to January 2013, all TIA patients who were referred to the 
University Hospital of Dijon, France, were identified. Vascular risk factors and clinical infor-
mation were collected. The etiology of the TIA was defined according to the results of com-
plementary exams performed at admission as follows: large artery atherosclerosis (LAA-TIA) 
TIA, TIA due to atrial fibrillation (AF-TIA), other causes, and undetermined TIA. Logistic re-
gression analyses were performed to identify factors associated with any recurrence at 48 hours 
(stroke or TIA). 
Results: Among the 312 TIA patients, the etiology was LAA-TIA in 33 cases (10.6%), AF-TIA 
in 57 (18.3%), other causes in 23 (7.3%), and undetermined in 199 (63.8%).  Early recurrence 
rates were 12.1% in patients with LAA-TIA, 5.3% in patients with AF-TIA, 4.3% in patients 
with another cause of TIA, and 1.0% in patients with undetermined TIA. In multivariable anal-
ysis, the LAA etiology was independently associated with early recurrence (OR: 12.03; 95% 
CI: 1.84-78.48, p=0.009). A non-significant trend was also observed for AF-TIA (OR: 3.82; 
95% CI: 0.40-36.62, p=0.25) and other causes (OR: 3.73; 95% CI: 0.30-46.26, p=0.31). 
Conclusion: A simple initial assessment of TIA patients in the emergency room would be help-
ful in targeting those with a high risk of early recurrence and who therefore need to be hospital-
ized. 
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B2827 Acute cerebrovascular events (ACE): TIA and minor strokes  

Fast-Track TIA Clinic – An effective model for providing TIA intervention 
A.K. Shetty1, R Das2, T Palmer3, S Munshi4

 
Nottingham university hospital, Nottingham, UNITED KINGDOM1,Nottingham universi-
ty Hospital, Nottingham, UNITED KINGDOM2, Nottingham university hospital, Nottingham, 
UNITED KINGDOM3, Nottingham university Hospital, Nottingham, UNITED KINGDOM4

Introduction: 
“Fast-Track” transient ischemic attack (TIA) clinic is a high impact, one-stop service – provid-
ing consultation, investigation and treatment.  As a quality improvement exercise, two aspects 
of clinic performance were evaluated: 
1.Clinical practice & adherence to national guidelines
   - Symptom to Evaluation Time Frame
   - Timely Imaging 
   - Appropriate Anti-platelet initiation
2.Patient clinic Experience
Method: 
This was a prospective study of 80 consecutive patients, attending the TIA clinic over a 4 week 
period.   
Results: 
Of these 46% were found to have TIA/ stroke, and the remaining 54% had stroke mimics, com-
monest being migraine, transient global amnesia, and stress reactions.  At the time of referral 
only 61.25% of all patients were given driving advice and only 57.5% were started on aspirin – 
indentifying an area for service improvement.  
Average delay between symptoms and clinic attendance was 4.88 days – well within the 1 week 
NICE recommendation.  52% percent of patients were seen within 24 hours of referral.   Once 
an ischemic event was identified 86.5% were prescribed an appropriate anti-platelet agent. 
71.4% of high risk (ABCD >4) TIA patients were imaged with either CT-B or MRI-B at the 
time of clinic attendance.   
100% of patients reported a positive clinic experience.  Categorical survey distribution preclud-
ed selection bias.  
Conclusion:  
Even though there is improvement in the timeframe, from patient referral to time seen in the 
clinic, there is still delay in patient seeking the medical advice. One stop TIA clinic facilitates 
investigation and treatment along national guidelines .Effective communication is demonstra-
bly appreciated by the patient and improves patients satisfaction 
 
 

B2828 Acute cerebrovascular events (ACE): TIA and minor strokes  

The quality of treatment of Transient Ischemic Attack in Guba-Khachmaz region of Azer-
baijan 
R. Aliyev1, R. Shiraliyeva2

 
Azerbaijan State Doctors Advanced Institute named after A.Aliyev, Baku, AZERBAI-
JAN1,Azerbaijan State Doctors Advanced Institute named after A.Aliyev, Baku, AZERBAI-
JAN2

Guba-Khachmaz economic region is located in the north-east part of Azerbaijan Republic. The 
population of region is 486500, which is 5.6% of the total country population. 49.5% of the 
population is men and 50.5% is women. 
We aimed to study the quality of treatment of patients with Transient Ischemic Attack (TIA) in 
the Guba-Khachmaz region of Azerbaijan Republic. 
We have retrospectively analyzed 21 cases of TIA during the years 2000-2008 from the data of 
the Central Region Hospitals and Siyazan Regional Diagnostic-Medical center. There were 5 
Central Regional Hospital and one Diagnostic centre for that period in the region. 
57.1% of patients (12 people) were male, 42.9% (9 people) were female. The mean age of pa-
tients with TIA was 56.86 (53.3 for males, 61.6 for females). 71.4% of patients (15 people) 
were rural residents, 28.6% were urban residents. From the risk factors arterial hypertension 
(15 people – 71.4%) and ischemic heart diseases (9 people – 42.9%) were the most common. 
71.4% of patients (15 people) with TIA received treatment in hospital conditions, 28.6% (6 
people) in-house conditions or were not treated at all. The mean day of hospitalization was 
10.73. During treatment nootropics, like citicoline, serebrolizin, piracetam, and cinnarizine 
were used much. 4 patients were treated with heparin, 7 patients with aspirin. One patient was 
treated with heparin and aspirin simultaneously. 
In conclusion we found that bed-days were high in patients with TIA, it is connected with treat-
ing risk factors of TIA in hospital conditions. Despite of the high efficacy of aspirin in transient 
ischemic attack treatment, it was not used frequently.
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Ictal aphasia mimicking transient ischemic attack caused by dural arteriovenous fistula 
H.K. Park1, D.S. Park2, D.E. Kim3,  D.S. Jeong4, K.I. Yang5,  H.G Oh6 
 
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 Medi-
cine, Soonchunhyang University Cheonan Hospital, Cheonan, SOUTH KOREA5, Department 
of Neurology, College of Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, 
SOUTH KOREA6

Background: Initial ictal aphasia without epilepsy history is rare. It is recognized hardly, be-
cause it is obscured by the lack of other seizure manifestations. Also it can be the only clue to a 
potentially life-threatening disease such as intracranial vascular malformation  
Method: We report a 38-year-old male with sudden onset of aphasia initially thought to be the 
result of an transient ischemic attack of left middle cerebral artery territory. He had recurrent 
episodes of non-fluent, severely aphasic speech as the primary manifestation, without other 
clinical seizure activity. After the administration of antiepileptic medication, his language re-
turned to the baseline level. He had a dural arteriovenous fistula of left transverse-sigmoid si-
nus, which was successfully treated with coil embolization.  
Results : This case suggests that paroxysmal non-fluent aphasia can result from a seizure focus 
caused by dural arteriovenous fistula in the dominant temporal lobe. 
Conclusions : We report a patient with arteriovenous fistula as initial manifestation ictal apha-
sia. 
This is an important differential to be considered in patients with aphasia, which will assist in 
early diagnosis and treatment.

Acute stroke: clinical patterns and practice B2901-B2934 + 
B3035-B3055 , Terminal 29 + 30 
Chair: M. Dennis, UK + J. Kim, South Korea
B2901 Acute stroke: clinical patterns and practice  

Urinary Proteomics to Support Diagnosis in Cases of Suspected Stroke 
G. Williams1, Z. Al Moasseb2, M. Walters3,  C. Delles4, H. Mischak5,  W. Mullen6, J. Dawson7 
 
Western Infirmary, 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 KING-
DOM5, University of Glasgow, Glasgow, 6, University of Glasgow, Glasgow, UNITED KING-
DOM7

Introduction  
Accurate diagnosis in suspected ischaemic stroke can be difficult. A previous study in pro-
teomic biomarker models demonstrated the ability to distinguish cases of stroke from healthy 
controls. We developed a proteomic biomarker model, and tested it in a sample of patients with 
suspected stroke. 
Methods 
We recruited patients with suspected ischaemic stroke. All patients were assessed and diag-
nosed by a stroke consultant and multi-disciplinary team. The cohort was subsequently split 
into group A; patients with definite ischaemic stroke (n=116), and group B; patients with stroke 
mimic (n=62). We performed capillary electrophoresis online coupled to micro-time-of-flight 
mass spectrometry on urine samples obtained at 48 hours from admission. Potentially dis-
ease-specific peptides (p<0.05 following adjustment for multiple comparisons) were identified 
and a multi-marker classifier was generated using support vector machine-based software. Can-
didate biomarkers were then sequenced. We also explored whether a biomarker model could be 
developed to predict outcome after stroke.  
Results 
In group A mean age was 67.9, and the mean baseline NIHSS score was 4.17. In group B mean 
age was 64.1, and mean baseline NIHSS was 1.23. When tested on the blinded test set, the 
multi-marker classifier gave an accuracy of 75.4, a sensitivity of 74.7, and a specificity of 76.6 
(AUC on ROC analysis 0.71 (95% confidential interval 0.60 to 0.80, p=0.0083)). No biomark-
ers markers were found to be associated with outcome after stroke. 
Conclusion 
This study, set in the clinically meaningful setting of patients with suspected stroke, suggests 
urinary proteomic biomarker models can distinguish cases of stroke from mimic but not with 
sufficient accuracy to be clinically useful. 
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Racial and Ethnic disparities in the use of intravenous recombinant tissue plasminogen 
activator( rtPA) and outcomes for acute ischaemic stroke. 
O.C. Geraghty1, M. Venter2, A. Kar3, D. Ames4

 
Imperial College NHS trust, London, London, UNITED KINGDOM1,Imperial College 
NHS trust, London, London, UNITED KINGDOM2, Imperial College NHS trust, London, 
London, UNITED KINGDOM3, Imperial College NHS trust, London, London, UNITED 
KINGDOM4 

Introduction 
Racial and ethnic differences in stroke outcomes have been reported, however many of these 
observational studies were conducted in systems where healthcare is not freely available. Our 
aim is to determine whether rtPA uptake or stroke outcomes differ among ethnicities in those 
admitted to universal free healthcare system; National Health Service( NHS). 
Methods 
We studied consecutive inpatient admissions to a London hyperacute stroke unit from Decem-
ber 2009 to Dec 2013. All patients with a diagnosis of ischaemic stroke were included. Patient 
data was stratified by ethnicity (White, Asian, and Black). Analysis of the association of ethnic-
ity on rtPA uptake, intracerebal haemorrhage (ICH) rate and outcomes measured by modified 
rankin score (mRS) at 72 hours or discharge were performed. 
Results 
Of the 7804 admissions with a diagnosis of ischaemic stroke, 26.5% were Asian, 8.6% Black 
and 60.2% white. 559/7804(7%) were thrombolysed. Among those thrombolysed, White pa-
tients had higher uptake of tPA compared with Asian or Black patients, (58% vs 32% vs 9.9% 
respectively; p<0.006). No significant differences in age, admission NIHSS, blood glucose, 
blood pressure, or premorbid vascular risk factors between ethnicities were identified. Multivar-
iate analysis to determine independent predictors of poor outcomes and ICH showed that Black 
ethnicity had a significantly higher rate of ICH (OR 5.9, 95% confidence interval, 1.5-22.6; 
p=0.01). Poor outcomes following thrombolysis was shown for Black ethnicity, however this 
did not reach statistical significance ( OR 1.7 , 95% confidence interval, 0.61-5.2 ; p=0.26). 
Conclusion: 
Stroke education strategies should be aware of the sociocultural factors beyond free access to 
healthcare that are likely to have an impact on thrombolysis rates. Further research to determine 
the pathophysiological factors that result in a higher rate of haemorrhage and poorer outcomes 
among ethnicities should be a focus for future randomised controlled trials. 
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Ethnic disparities in the use of intravenous recombinant tissue plasminogen activator( 
rtPA) and outcomes for acute ischaemic stroke. 
oO.C. Geraghty1, M. Venter2, A. Kar3, D. Ames4

 
Imperial College NHS Trust, London, UNITED KINGDOM1,Imperial College NHS Trust, 
London, 2, Imperial College NHS Trust, London, UNITED KINGDOM3, Imperial College NHS 
Trust, London, UNITED KINGDOM4

Introduction
Racial and ethnic differences in stroke outcomes have been reported, however many of these 
observational studies were conducted in systems where healthcare is not freely available. Our 
aim is to determine rtPA uptake or stroke outcomes differ among ethnicities in those admitted to 
universal free healthcare system; National Health Service( NHS). 
Methods 
We studied consecutive inpatient admissions to a London hyperacute stroke unit from Decem-
ber 2009 to Dec 2013. All patients with a diagnosis of ischaemic stroke were included. Patient 
data was stratified by ethnicity (White, Asian, and Black). Analysis of the association of ethnic-
ity on rtPA uptake, intracerebal haemorrhage (ICH) rate and outcomes measured by modified 
rankin score (mRS) at 72 hours or discharge were performed. 
Results 
Of the 7804 admissions with a diagnosis of ischaemic stroke, 26.5% were Asian, 8.6% Black 
and 60.2% white. 559/7804(7%) were thrombolysed. Among those thrombolysed, White pa-
tients had higher uptake of tPA compared with Asian or Black patients, (58% vs 32% vs 9.9% 
respectively; p<0.006). No significant differences in age, admission NIHSS, blood glucose, 
blood pressure, or premorbid vascular risk factors between ethnicities were identified. Multivar-
iate analysis to determine independent predictors of poor outcomes and ICH showed that Black 
ethnicity had a significantly higher rate of ICH (OR 5.9, 95% confidence interval, 1.5-22.6; 
p=0.01). Poor outcomes following thrombolysis was shown for Black ethnicity, however this 
did not reach statistical significance ( OR 1.7 , 95% confidence interval, 0.61-5.2 ; p=0.26). 
Conclusion: 
Stroke education strategies should be aware of the sociocultural factors beyond free access to 
healthcare that are likely to have an impact on thrombolysis rates. Further research to determine 
the pathophysiological factors that result in a higher rate of haemorrhage and poorer outcomes 
among ethnicities should be a focus for future randomised controlled trials. 
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Impact of achieving Health Improvement, Efficiency, Access to Services and Treatment 
(HEAT) target for stroke unit (SU) care on the length of hospital stay (LOS) 
P. Yadav1, P. Syme2, J. Wilson3

 
NHS Borders, Borders General Hospital, Melrose, UNITED KINGDOM1,Bsc Hons MB-
ChB MD FRCP, Senior lecturer University of Edinburgh, Consultant Physician NHS Borders, 
Borders General Hospital, Melrose, UNITED KINGDOM2, NHS Borders, Borders General 
Hospital, Melrose, UNITED KINGDOM3

Background 
A SU HEAT target was set up for NHS Scotland “90% of all stroke patients will be admitted 
to a Stroke unit on the day of admission, or the day following presentation”. However, in most 
hospitals patients have delay in accessing SU care. We hypothesised that these delays increased 
overall LOS. We observed the impact of achieving this HEAT target on LOS and other out-
comes over a three year period. 
Methods 
Scottish Stroke Care Audit data for unselected acute stroke patients was used for NHS Borders. 
We compared stroke patient admissions from 2010 to 2013 inclusive. We analysed the number 
of admissions to our stroke unit, length of hospital stay, mortality, home discharge and readmis-
sion rates. We used the Scottish Borders Stroke study bed occupancy model to estimate stroke 
unit bed requirements for the average LOS and number of admissions.  
Results 
In the year 2013 we were one of only 3 Health Boards that achieved the HEAT target. The av-
erage LOS for patients managed on our SU reduced significantly from 16 days (2010 HEAT 
target not achieved) to 10 days (2013). The percentage of patients discharge home marginally 
increased from 69% to 72%. In-hospital deaths reduced from 18% to 15%. The readmission 
rate did not differ between 2010 and 2013 (see Fig. 1). Figure 2. Shows the increased bed avail-
ability resulting from this reduction in LOS. This was despite a reduction in SU beds from 15 to 
12. 
Conclusion 
These results show that treating stroke patients in a stroke unit within one day of their admis-
sion significantly reduces the length of hospital stay, which is the main determinant of the cost 
of stroke care. This reduction in LOS was associated with a reduction in mortality and had no 
effect on stroke readmission rates. 
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Implementation of a rapid response treatment protocol for acute stroke patients – effects 
on door to needle time and number of patients treated 
R.K. Advani1, H. Næss2, M.W. Kurz3

 
Department of Neurology, Stavanger University Hospital., Stavanger, NORWAY1,Depart-
ment of Neurology, Haukeland University Hospital., Bergen, NORWAY2, Department of Neu-
rology, Stavanger University Hospital., Stavanger, NORWAY3

Background: Stroke is one of the leading causes for mortality and morbidity worldwide. Stroke 
can be treated effectively with intravenous thrombolysis (IVT). However the treatment is 
strongly time dependent and must be administered within 4.5 hours of symptom onset. An ef-
fective pre- and intra-hospital treatment chain is needed to ensure that stroke patients are treat-
ed promptly at hospital. The authors evaluate the implementation of a rapid treatment protocol 
for patients presenting with acute onset ischemic stroke in respect of number of patients treated 
and in respect of all relevant time points. 
Methods: Retrospective analysis of all the patients treated with IVT for acute onset ischemic 
stroke between 2003 and 2012 at SUS, Norway. Analysis of door to needle times, onset to 
needle times and number of patients treated year on year to ascertain the effect of the changes 
made to treatment routines. The primary aim was to analyze door to needles times to look for 
any changes here, the secondary aim was to analyze changes in numbers of patients treated per 
year. 
Results: In the years after the implementation of the rapid treatment protocol we saw an im-
provement in door to needle time with a decrease in the median from 73 minutes to 50 minutes 
the first year (p=0.03), decreasing further to 45 minutes the second year (p=0.1) and 31 minutes 
the third year (p<0.0001). Similarly an increase in numbers of patients treated year on year was 
seen after improvements to the treatment chain were made. A significant 35 fold increase was 
noted when the number treated in 2012 was compared with all the patients treated in all the 
years prior to the implementation of the rapid treatment protocol. 
Conclusions: The implementation of a rapid treatment protocol for acute onset ischemic stroke 
patients led to a significant decrease in door to needle time at our hospital. These improve-
ments also produced an increase in availability of IVT to the local population. The numbers of 
patients treated increased year on year after the changes were made. Seemingly the most im-
portant factor in achieving these results is the creation and implementation of a rapid treatment 
protocol. 
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Prevalence and predictors of non- treatment with oral anticoagulation in patients with 
atrial fibrillation and acute stroke 
B.D. Bray1, J. Campbell2, G.c Cloud3,  A. Hoffman4, M. James5,  L. Paley6, P.J. Tyrrell7,  
C.D.A. Wolfe8, A.G. Rudd9 
 
King’s College London, London, UNITED KINGDOM1,Royal College of Physicians, Lon-
don, UNITED KINGDOM2, St George’s NHS Trust, London, UNITED KINGDOM3, Royal 
College of Physicians, London, UNITED KINGDOM4, Royal Devon and Exeter NHS Foun-
dation Trust, Exeter, UNITED KINGDOM5, Royal College of Physicians, London, UNIT-
ED KINGDOM6, Salford Royal NHS Foundation Trust, Manchester, UNITED KINGDOM7, 
King’s College London, London, UNITED KINGDOM8, King’s College London, London, 
UNITED KINGDOM9

Background The use of oral anticoagulation has been demonstrated to reduce the risk of stroke 
in atrial fibrillation by approximately two thirds. We aimed to describe the prevalence and pre-
dictors of non-treatment with oral anticoagulants in patients with acute stroke and atrial fibril-
lation. Methods Data were extracted from the Sentinel Stroke Audit Programme, the national 
register of stroke care in England and Wales. The sample included patients with acute stroke 
aged over 18 admitted to 148 stroke units from January-September 2013. Data were collected 
by clinical teams and entered into the database using an online webtool. Mortality data was 
linked from national death records. Results Of 33,395 patients with acute stroke, 6,809 (20.1%) 
had atrial fibrillation on admission. Only a minority (n=2,538, 37.3%) had been treated with an 
oral anticoagulant prior to stroke. 859 (12.6%) of patients not treated had a clear contraindica-
tion to anticoagulation and 3,412 (50.1%) had not been anticoagulated despite no clear contra-
indication. Non-anticoagulated patients were older (median age 83, IQR 76-89 versus 80, IQR 
74-86, p<0.0001) than those treated with anticoagulation. Anticoagulation was associated with 
higher levels of pre-stroke functioning: 40.8% of those with a pre-stroke modified Rankin scale 
(mRS) of 0 had been anticoagulated, falling to 29.4% and 24.4% in those with a mRS of 4 and 
5 respectively. In both groups, the majority of patients had a pre-stroke CHADS2 score of ≥2 
(73.4 % of anticoagulated and 70.1% of not-anticoagulated), and would be therefore be recom-
mended treatment according to most clinical guidelines. Conclusions In this national sample of 
contemporary stroke care, the majority of patients presenting with acute stroke and atrial fibril-
lation 
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Differential effect of prior aspirin use on initial stroke severity, hemorrhagic transforma-
tion and functional outcome according to stroke mechanisms 
J.M. Park1, M.K. Han2, Y.J. Cho3,  K.B. Lee4, S.J. Lee5,  T.H. Park6, J. Lee7,  J.K. Cha8, Y. Ko9, 
J.S. Lee10, J. Lee11, H.J. Bae12

 
Eulji General Hospital, Eulji University, Seoul, SOUTH KOREA1,Seoul National Univer-
sity Bundang Hospital, Seongnam, SOUTH KOREA2, Ilsan Paik Hospital, Inje University Col-
lege of Medicine, Goyang, SOUTH KOREA3, Soonchunhyang University College of Medicine, 
Seoul, SOUTH KOREA4, Eulji University Hospital, Eulji University, Daejeon, SOUTH KO-
REA5, Seoul Medical Center, Seoul, SOUTH KOREA6, Yeungnam University College of Med-
icine, Daegu, SOUTH KOREA7, Dong-A University College of Medicine, Busan, SOUTH KO-
REA8, Eulji University Hospital, Eulji University, Daejeon, SOUTH KOREA9,Soonchunhyang 
University Medical Center, Seoul, SOUTH KOREA10, Korea University College of Medicine, 
Seoul, SOUTH KOREA11, Seoul National University Bundang Hospital, Seongnam, SOUTH 
KOREA12

Background - The effect of prior aspirin use on the severity and safety of index ischemic stroke 
have not been well investigated. We studied the effect of prior aspirin use on index stroke se-
verity, functional outcome and the hemorrhagic transformation considering stroke subtypes. 
Methods - Using a multicenter stroke registry, patients who were hospitalized due to acute isch-
emic stroke with the subtype of small vessel occlusion (SVO), large artery disease (LAD), or 
cardioembolism (CE) were selected. Patients who were on antithrombotics other than aspirin 
were excluded. NIHSS scores at presentation, hemorrhagic transformation in initial GRE-MRI 
and discharge mRS were compared between no prior aspirin (non-PA) users and prior aspi-
rin monotherapy (PAM) users, with consideration of the interaction between PAM and stroke 
subtype. Outcomes were compared with the use of propensity scores and inverse-probabili-
ty-weighting (IPTW) adjustment to reduce the bias for prior aspirin use.  
Results - Among the 11,183 patients, a total of 1,914 (17.1%) patients reported use of an aspirin 
within a week of stroke onset. In crude analysis, the baseline NIHSS score showed no differ-
ence between the non-PA and PAM users. However, the interaction between prior aspirin use 
and stroke subtype was significant in a multivariable analysis adjusted with the use of IPTW 
(P=0.031); the baseline NIHSS scores in the LAD group were lower in PAM group compared 
with non-PA group (6.65 vs. 7.62, p<0.001) but not in those with CE and SVO. By ordinal lo-
gistic regression analysis, discharge mRS was lower in PAM compared with Non-PA group 
(OR 1.17, 95% CI 1.04-1.31) without significant interaction effect by TOAST classification. 
Hemorrhagic transformation in initial GRE-MRI was more frequently observed in PAM (7.6% 
vs. 4.3%, OR 1.34, 95% CI 1.05-1.73) irrespective of stroke subtypes. 
Conclusions - Our study suggests that the reduction of initial stroke severity in the prior aspirin 
users may differ by stroke mechanism, which was significant only in LAD stroke. Despite of 
the risk of hemorrhagic transformation, prior aspirin use was associated with better outcome af-
ter stroke. 
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Towards Territorial Equity in IV rtPA Administration After Implementation and Dissemi-
nation of a Universal Stroke Code System in Catalonia 
S. Abilleira1, C. Tebé2, T. Salas3,  M. Bustins4, M. Espallargues5,  M. Gallofré6 
 
Stroke Programme/ Agency for Health Quality and Assessment of Catalonia, Barcelona, 
SPAIN1,2. Agency for Health Quality and Assessment of Catalonia. Red de Investigación en 
Servicios de Salud y Enfermedades Crónicas (REDISSEC), Barcelona, SPAIN2, Catalan Health 
Service, Barcelona, SPAIN3, Catalan Health Service, Barcelona, SPAIN4, Agency for Health 
Quality and Assessment of Catalonia, Barcelona, SPAIN5, Stroke Programme/ Agency for 
Health Quality and Assessment of Catalonia, Barcelona, SPAIN6

Background: Intravenous thrombolysis (IVT) is the only evidence-based therapy for ischemic 
stroke (IS). Yet IVT rates remain low worldwide and highly heterogeneous. We assessed the 
impact of a government-based stroke plan, which implemented a universal Stroke Code system 
in 2006, on the geographical dissemination of IVT delivery over time in Catalonia.   
Methods: From 2005 to 2012, all emergency hospital admissions for IS with IVT at hospitals 
belonging to the public health system of Catalonia (Spain) were obtained from the Basic Min-
imum Dataset of Hospital Discharge (CMBD-HA). In the CMBD-HA, cases were identified 
based on specific diagnostic (433.x1, 434.xx) and procedure (99.10) ICD-9 codes. Patients un-
der 20 years were excluded. IVT rates, standardized by age and sex, among 350 health areas 
were described. The observed variation was then analyzed using small-area analysis methods. 
Results: Within the study period, the population-based IVT rates increased dramatically: from 
2.3*100,000 inhabitants in 2005/6 to 11.3*100,000 in 2011/12. In 2005, 19.7% of our health 
areas had at least 1 IS+IVT discharge (figure 1) whereas in 2011/12 the proportion of active 
health areas reached 90% (figure 2). In 2005, up to 13% of the active areas (at least 1 IVT) had 
IVT rates above 10*100,000 inhabitants and in 2011/12 the proportion of active areas with IVT 
rates >10*100,000 increased to 57%. After exclusion of areas with IVT rates outside the 5th-
95th percentiles, variation among the remaining areas was high throughout the period, was sim-
ilar for men and women and was higher in patients older than 80 years. 
Conclusion: Cooperation among the Stroke Programme, pre-hospital and in-hospital stroke pro-
fessionals has significantly improved access to IVT across all health areas in Catalonia at the 
expense of more patients treated at areas that were already active as well as dissemination to 
initially nil areas. Further efforts must be made to reduce variation among areas. 
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Do the European Society of Cardiology Guidelines that recommend using NOACs as a 
preferred anticoagulant medicine for atrial fibrillation show better outcomes in a UK 
stroke unit? 
S. Alam1, C. Hmu2, T. Lognathan3,  A. O’Brien4, D. Sinha5,  P. Guyler6 
 
Southend University Hospital, Southend on Sea, UNITED KINGDOM1,Southend Univer-
sity Hospital, Southend on Sea, UNITED KINGDOM2, Southend University Hospital, South-
end on Sea, UNITED KINGDOM3, Southend University Hospital, Southend on Sea, UNITED 
KINGDOM4, Southend University Hospital, Southend on Sea, UNITED KINGDOM5, South-
end University Hospital, Southend on Sea, UNITED KINGDOM6

Background: The risk of a major stroke or a TIA is five times higher in the presence of atrial 
fibrillation. European Society of Cardiology Guidelines for the management of atrial fibrillation 
recommend that when oral anticoagulation is recommended, one of the novel oral anticoagu-
lant (NOACs) should be considered rather than adjusted-dose vitamin K antagonist (VKA). In 
the UK, NOAC use has been limited due to price, but in Southend we have used NOACs as the 
first line drugs of choice for secondary prevention for stroke patients in atrial fibrillation since 
2013.  
Methods: We analysed data for all stroke patients with proven atrial fibrillation/paroxysmal 
atrial fibrillation for the years 2011 and 2013. Patients found to be in atrial fibrillation were risk 
stratified; in 2011 when anticoagulation recommended they were treated  with warfarin and af-
ter 2013 they were treated with a NOAC. NOACs used were dabigatran, rivaroxaban and apix-
aban. We compared six month outcomes of patients primarly looking at adverse events. All data 
was analysed using the stroke database, clinic notes and hospital letters.  
Results: There were 310 patients in 2011 and 313 patients in 2013 with a diagnosis of stroke 
or TIA. The average prevalence of atrial fibrillation was 25.2%. The percentage of patients re-
ceiving anticoagulation:81.2 % in 2011and  81.9% in 2013. Patients on warfarin had more non-
stroke related bleeding complications.  The rates of adverse events at six months were 23.1% 
with warfarin and 6.8% with NOACs. 9 patients who had further cardio-embolic events due to 
subtherapeutic anticoagulation with warfarin.  
Conclusion:  The use of NOACs as secondary prevention in stroke patients with atrial fibrilla-
tion in our experience has fewer adverse events when compared to warfarin and fewer further 
cardio-embolic events. We identified no issues with adherence or compliance. We recommend 
that the ESC guideline recommendations are adhered to. 
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Clinically relevant depressive symptoms in young stroke 
C. Tanislav1, P. Kropp2, U. Grittner3,  M. Holzhausen4, F. Fazekas5,  G.J. Jungehuelsing6, T. Tat-
lisumak7,  B. von Sarnowski8, R. Schmidt9, M. Kaps10, M. Dichgans11, B. Norrving12, A. Rolfs13

 
Justus Liebig University, Giessen, GERMANY1,Institute of Medical Psychology and Medi-
cal Sociology, University of Rostock, Rostock, GERMANY2, Department for Biostatistics and 
Clinical Epidemiology and Center for Stroke Research, Charité-Universitätsmedizin Berlin, , 
GERMANY3, Department for Biostatistics and Clinical Epidemiology, Charité-Universitäts-
medizin Berlin, Berlin, GERMANY4, Department of Neurology and Department of Radiol-
ogy, Division of Neuroradiology, Medical University of Graz, Graz, AUSTRIA5, Center for 
Stroke Research, Charité-Universitätsmedizin Berlin, Berlin, GERMANY6, Helsinki University 
Central Hospital, Helsinki, FINLAND7, Department of Neurology, University of Greifswald, 
Greifswald, GERMANY8, Department of Neurology and Department of Radiology, Division of 
Neuroradiology, Medical University of Graz, Graz, AUSTRIA9, 
Justus Liebig University, Giessen, GERMANY10, Institute for Stroke and Dementia Research, 
Klinikum Großhadern, LMU, München, München, GERMANY11, Department of Clinical Neu-
roscience, Lund University Hospital, Lund, SWEDEN12, Albrecht-Kossel-Institute for Neurore-
generation, University of Rostock, Rostock, GERMANY13

Background Whereas post stroke depression is widely recognized, less is known about depres-
sion in the acute stage of stroke. We investigated depressive symptoms and their determinants 
in young stroke patients. Methods The Stroke in Young Fabry Patients study (sifap1) prospec-
tively recruited a large multinational European cohort of patients with a cerebrovascular event 
aged 18-55 years. For assessing clinically relevant depressive symptoms (CRDS) the self-re-
porting Beck Depression Inventory (BDI) was performed on inclusion in the study. CDRS were 
defined with a BDI-score ≥ 18. The association with baseline parameters, stroke severity and 
cerebral imaging findings (cerebral MRI) was analysed. Results In 2007 patients BDI docu-
mentation was available. Two-hundred-two (11%) patients presented with CRDS. BDI≥18 was 
observed more frequently in females (12.6% vs. 8.2%, p=0.001). Regarding the stroke sever-
ity, higher values for the NIHSS were evident in patients with CRDS [median 2 (IQR 1-5) vs. 
median 3 (IQR 1-6), p=0.02]. Patients with CRDS had more often hypertension and diabetes 
mellitus than patients with a BDI<18 (hypertension: 58% vs. 47.1% p=0.004; diabetes mellitus: 
17.9% vs. 8.9%, p<0.001). This was also evident in the subgroup of patients with ischaemic 
stroke or TIA (n=1832). In this group no association between CRDS and cerebral MRI findings 
such as acute infarcts (females: 61.2% vs. 62%, p=0.906; males: 75.3% vs. 68.5%, p=0.231), 
old infarctions (females: 37.3% vs. 35.3%, p=0.759; males: 36.1% vs. 39.5%, p=0.681) or deep 
white matter hyper-intensities (females: 46.8% vs. 40.6%, p=0.17; males: 40.8% vs. 42.7%, 
p=0.85) was found. Conclusion Depressive symptoms were present in 11 % of young stroke pa-
tients in the acute phase, and were related to risk factors but not imaging findings. Further stud-
ies on the long term consequences are warranted. 
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Analysis of Young Stroke Patients in The ChinaQUEST study 
L.J. Wang1, W.H. Lin2, X.Y. Chen3, J.C. Feng4, Y.N. Huang5,  C.S. ANDERSON6, J.-G. 
WANG7,  E.L. HEELEY8, L.K.S. WONG9 
FOR THE CHINAQUEST INVESTIGATORS
 
Department of neurology of the first hospital of Jilin University, Changchun, CHINA1

Background and Purposes: To analyze baseline information and post-stroke outcome of acute 
stroke patients aged 15 to 49 in the ChinaQUEST (Quality Evaluation of Stroke Care and Treat-
ment) study, which was a prospective, national, multi-centre, hospital-based registry study.  
Methods: The ChinaQUEST study recruited consecutive patients with acute stroke from 62 
hospitals in 37 cities across mainland China over a 5-month period in 2006. We included those 
young patients who aged from 15 to 49 in the ChinaQUEST study. Baseline demographics, risk 
factors and stroke pathological subtype were analyzed. Stroke outcomes at discharge from hos-
pital, and at 3 and 12 months of follow up were assessed using mRS (modified Rankin scale) 
scores. 
Results: There were 825 (12.7%) young patients from total 6,508 stroke patients in Chin-
aQUEST study. The median age of these patients was 44 and 65.7% of them were male. The 
most frequent risk factors were hypertension (62.3%), regular alcohol consumption (42.3%), 
smoking (39.5%) and hyperlipidaemia (26.4%). As to stroke subtype, 63.1% of young stroke 
were ischemic stroke (large artery cerebral infarct 13.7% and small artery lacunar infarct 
43.9%) while 35.4% were primary intracerebral hemorrhage. Upon discharge, there were 324 
(39.3%) patients with poor clinical outcome (mRS 3-5). 
Poor outcome was still observed in 26.8% of young patients at 3-month follow-up and 22.1% 
of patients at 12-month follow-up.  
Conclusion: Hypertension is the most frequent and important risk factor of young stroke pa-
tients in China. Ischemic small artery lacunar infarct takes a largest proportion followed by 
primary intracerebral hemorrhage. The incidences of poor stroke outcome at discharge and fol-
low-ups are surprisingly high in young stroke patients. These data provide useful information 
for the primary stroke prevention in China particularly for young adults. 
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An Observational Study of Bridle Nasogastric Tube Feeding Improve Nutrition in Acute 
Stroke Patient with Dysphagia 
M.K. ALBAZZAZ1, L. KOAY2, V. BARRADELL3,  N. VETHANAYAGAM4 
 
Department of Care of Elderly and Stroke Medicine. Barnsley Hospital NHS Trust, Barn-
sley, UNITED KINGDOM1,Department of Care of Elderly and Stroke Medicine. Barnsley 
Hospital NHS Trust, Barnsley, UNITED KINGDOM2, Department of Care of Elderly and 
Stroke Medicine. Barnsley Hospital NHS Trust, Barnsley, UNITED KINGDOM3, Department 
of Care of Elderly and Stroke Medicine. Barnsley Hospital NHS Trust, Barnsley, UNITED 
KINGDOM4

Dysphagia is common in the acute phase of stroke. Among a third of these patients will have a 
high mortality with increasing risk of aspiration and need nasogastric tube (NGT) for feeding. 
Conventional NGT (C-NGT) has problems of frequent dislodgement which leads to interrupted 
feed. In this study, bridle with NGT (B-NGT) was tried on acute stroke patients to encourage 
continuous feed and improve outcomes. 
Over a 12 month period in acute stroke unit with 532 admissions there were 55 patients as-
sessed by SALT team and deemed high risk of aspiration needing NGT, 24 patients (43.6%) 
had  B-NGT and 31 (56.4%) had C-NGT, as per local hospital guidelines. The outcome of both 
groups were assessed by number of days of adequate and inadequate nutrition, number of NGT 
inserted and number of chest X-rays (CXR) needed. We also studied the length of hospital stay 
and feeding outcome of both groups of patients. 
There were 11 fold increases in mean number of days of adequate nutrition when comparing 
pre-bridle and post bridle NGT insertion, the post bridle NGT group of patients had 1.7 fold 
increase of mean number of days of adequate nutrition compared to C-NGT group only. Simi-
lar trends are noted when analysing number of days of inadequate nutrition. There was a 33% 
decrease in number of CXR needed after bridle being inserted. There was no increase in aspira-
tion risk in both groups. In-patient mortality was higher for stroke patients with severe dyspha-
gia;30% in B-NGT group and 45% in C-NGT group. From this study the mean length of stay in 
hospital for those who survived was 26 days in B-NGT and 16 days in the C-NGT.  
Applying B-NGT for dysphagia patients improved nutritional status compared to C-NGT only. 
B-NGT proves  to have no increase risk of aspiration and will reduce the number of CXR need-
ed.Higher mortality in C-NGT group might be due to poor clinical status at presentation with 
low conscious level hence not needing B-NGT insertion. 
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Cases of Thrombo-Embolic Clinico-radiological Lacunar Infarctions 
H.H. RAMADAN1, T. Ishfaq2, Shanket Bhakta3,  L. Hattingh4, S. Maguire5,  C. Patterson6 
 
Bradford Teaching Hospitals Foundation NHS Trust, UK, Bradford, UNITED KING-
DOM1,Bradford Teaching Hospitals Foundation NHS Trust, UK, Bradford, UNITED 
KINGDOM2, Bradford Teaching Hospitals Foundation NHS Trust, UK, Bradford, UNITED 
KINGDOM3, Bradford Teaching Hospitals Foundation NHS Trust, UK, Bradford, UNITED 
KINGDOM4, Bradford Teaching Hospitals Foundation NHS Trust, UK, Bradford, UNITED 
KINGDOM5, Bradford Teaching Hospitals Foundation NHS Trust, UK, Bradford, UNITED 
KINGDOM6

Background: Lacunar infarction (LACI) accounts for about 25% of all ischaemic strokes (IS) 
and it is traditionally thought to be caused by small vessel disease (SVD) due to lipohyalino-
sis of small deep perforating brain arteries. However, MRI may reveal a different aetiological 
mechanism. Accurate identification of the mechanism causing LACI is important in planning 
the stroke work-up and the selection of the appropriate secondary prevention. Method:  All 
new stroke cases, aged >7=18 years, are registered prospectively in the Bradford Teaching 
Hospital NHS Foundation Trust (BTHFT) Stroke Registry and stroke type and subtypes were 
determined. Blood test, ECG, CXR and brain imaging are checked in all patients. MRI brain 
scan, vascular imaging, echocardiogram, and Holter monitor for 1-3 days were carried out in 
selected patients at the discretion of the treating physician. Results: 323 consecutive patients 
were diagnosed with acute stroke during the 6-month period from 01/05/2013 to 31/10/2013. 
The pathological diagnosis was confirmed by CT +/- MRI scan in 99% of cases (IS 80.8%, 
ICH 12.6%, SAH 5.6%).The OCSP stroke classification of the 261 IS patients showed that 60 
(23%) had LACI. Of 261 IS patients 85 (32%) of them had MRI. 19 out of 60 patients with 
LACI had MRI. We identified 5 patients with LACI whose MRI showed DWI positive acute 
lacunar ischaemic lesions (<1.5cm) suggestive of an embolic mechanism (EM) (Table 1). MRI 
scan was performed within 1-6 days of the clinical events. The aetiological mechanism of the 
embolic LACI was not found in this cohort. Multiple vascular risk factors were common in all 
5 patients. Conclusion: In our LACI cohort, 19 out of 60 cases had MRI scan of the brain. 1 of 
every 4 patients from this LACI cohort who underwent MRI has scattered multiple acute in-
farctions on DWI-MRI. 3/5 of patients with DWI positive acute lacunar ischaemic lesions had 
associated cortical territories involvement suggestive of the EM rather than SVD. This evidence 
suggests that DWI-MRI is the neuroimaging modality of choice and superior to CT in the acute 
phase for patients with LACI in order to establish underlying pathophysiology. 
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Intravenous and Intra-arterial Thrombolysis In India: The Indo-US Stroke Project 
J.D. Pandian1, P.N. Sylaja2, S. Kaul3,  D. Khurana4, M.V. Padma5,  T. Thankachan6, D. Arora7,  
P. Titus8, A. Singhal9 
 
Christian Medical College, Ludhiana, Ludhiana, INDIA1,Sree Chitra Tirunal Institute for 
Medical Sciences and Technology, Thiruvananthapuram, INDIA2, Nizam Institute for Medi-
cal Sciences, Hyderabad, INDIA3, Postigraduate Institute for Medical Sciences and Research, 
Chandigarh, INDIA4, All India Institute for Medical Sciences, New Delhi, INDIA5, Massachu-
setts General Hospital, Boston, USA6, Christian Medical College Ludhiana, Ludhiana, INDIA7, 
Christian Medical College Ludhiana, Ludhiana, INDIA8, Massachusetts General Hospital, Bos-
ton, USA9

Background: There is limited information concerning stroke thrombolysis in developing coun-
tries like India. We investigated the frequency, barriers, and outcomes after thrombolysis in 5 
high-volume academic tertiary hospitals across India.
Methods: The Indo-US Stroke Registry and Infrastructure Development Project, jointly funded 
by NINDS and the Indian Department of Biotechnology, currently include 5 centers in India 
and 1 in Boston, USA. Physician co-investigators and research coordinators prospectively col-
lect data on consecutive adult patients with imaging-confirmed ischemic stroke <2 weeks after 
symptom onset. Data is entered into a central web-based electronic database.  
Results: From Nov-2012 to Jun-2013, 967 patients were enrolled across 5 Indian sites. Mean 
age 59.7±13.9 yrs (range 20-92) and, 66% were men. Stroke risk factors included hypertension 
(66%), diabetes (39%), hyperlipidemia (20%), coronary artery disease (16%), atrial fibrillation  
(7.4%, rheumatic heart disease (5%). The median admission NIHSS score was 9 (IQR, 5-15). 
Hospital arrival was via EMS (3%), private car (51%), or transfer from another hospital (44%). 
A total of 134 patients (13.9%) arrived <4.5 hrs after onset and proved eligible for thromboly-
sis. Of these, 104 patients (10.9% of the total cohort and 78% of tPA-eligible patients) received 
thrombolysis including 63 of 84 (75%) patients who arrived <3h after onset and 41 of 50 (82%) 
who arrived between 3h and 4.5h. Intra-arterial thrombolysis was given to 34 patients. Symp-
tomatic intracranial hemorrhage was documented in 5 patients. Barriers to thrombolysis among 
patients otherwise eligible for thrombolysis included inability to afford tPA (n=15), patient/fam-
ily refusal (n=18), delays in stroke diagnosis (n=9), and/or other in-hospital delays (n=11). 
Conclusion: Thrombolysis is frequently administered in large academic hospitals in India, with 
acceptable safety. The relative lack of ambulance services, delays in arrival and diagnosis, and 
high cost of tPA, are opportunities for infrastructure development.

Funding: NINDS R21NS077442 and Department of Biotechnology, India
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Validity of NIHSS subitems predicting central vessel occlusion in anterior circulation 
stroke 
M.R. Heldner1, H.P. Mattle2, G. Schroth3,  S. Jung4, P.P. Gratz5,  C. Zubler6, M.L. Mono7,  J. 
Gralla8, A. Broeg-Morvay9, P. Mordasini10, M. Arnold11, U. Fischer12 
 
Department of Neurology and Stroke Center, Inselspital, University Hospital Bern and 
University of Bern, Bern, SWITZERLAND1,Department of Neurology and Stroke Center, 
Inselspital, University Hospital Bern and University of Bern, Bern, SWITZERLAND2, Depart-
ment of Diagnostic and Interventional Neuroradiology; Inselspital, University Hospital Bern 
and University of Bern, Bern, SWITZERLAND3, Department of Neurology and Stroke Center 
and Department of Diagnostic and Interventional Neuroradiology; Inselspital, University Hos-
pital Bern..., Bern, SWITZERLAND4, Department of Diagnostic and Interventional Neurora-
diology; Inselspital, University Hospital Bern and University of Bern, Bern, SWITZERLAND5, 
Department of Diagnostic and Interventional Neuroradiology; Inselspital, University Hospital 
Bern and University of Bern, Bern, SWITZERLAND6, Department of Neurology and Stroke 
Center, Inselspital, University Hospital Bern and University of Bern, Bern, SWITZERLAND7, 
Department of Diagnostic and Interventional Neuroradiology; Inselspital, University Hospital 
Bern and University of Bern, Bern, SWITZERLAND8, Department of Neurology and Stroke 
Center, Inselspital, University Hospital Bern and University of Bern, Bern, SWITZERLAND9, 
Department of Diagnostic and Interventional Neuroradiology; Inselspital, University Hospital 
Bern and University of Bern, Bern, SWITZERLAND10, Department of Neurology and Stroke 
Center, Inselspital, University Hospital Bern and University of Bern, Bern, SWITZERLAND11, 
Department of Neurology and Stroke Center, Inselspital, University Hospital Bern and Univer-
sity of Bern, Bern, SWITZERLAND12 

BACKGROUND: We previously showed a significant correlation of NIHSS summary scores 
and central vessel occlusion (CVO) in patients with anterior circulation (AC) stroke. The aim of 
the present study was to test the validity of NIHSS subitems to predict CVO on CT arteriogra-
phy (CTA) or MR arteriography (MRA) in a broad range of patients with AC stroke. 
METHODS: We analyzed subitems of the NIHSS scores and arteriographic findings in 1085 
patients [39.4% women, mean age 67.7 years] with acute AC ischemic stroke or TIA. 657 pa-
tients (61%) had CVO (i.e. internal carotid, M1 segment or M2 segment of the middle cere-
bral artery). NIHSS subitems were combined based on the Cincinnati Prehospital Stroke Scale 
(CPSS), a 3-item simplification of the NIHSS score. Furthermore we analyzed single subitems 
and different combinations of the NIHSS score to predict CVO.  
RESULTS: The combination of facial palsy, motor arm difference and dysarthria identified 
95.9% of all patients with CVO, the combination of facial palsy, motor arm difference and ab-
normal speech 98.3%. PPV was 65.8%, respectively 63.2%, however specificity was low for 
both combinations. Facial palsy as a single item showed a sensitivity of 88.4% (PPV 70%, 
specificity 41.8%), and of 93.6% if combined with motor arm difference. Neglect and impaired 
consciousness were the most important subitems of the NIHSS score to predict CVO (93.2% 
each). 
CONCLUSION: The Cincinnati Prehospital Stroke Scale (CPSS) identifies a high percentage 
of patients with CVO with moderate positive predictive value but low specificities. Prospective 
trials are needed to validate the CPSS to predict CVO.
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A systemized stroke code significantly reduced time intervals for using IV t-PA under MRI 
screening 
J.K. Cha1

 
Stroke Ceter, Dong-A university hospital, Busan, SOUTH KOREA1

Background: A stroke code can shorten time intervals until intravenous tissue plasminogen 
activator (IV t-PA) treatment in acute ischemic stroke (AIS). Recently, several reports demon-
strated that MRI based thrombolysis had reduced complications and improved outcomes in AIS 
despite longer processing compared to CT based thrombolysis.  Methods: In Jan. 2009, we im-
plemented CODE RED, a computerized stroke code, at our hospital with the aim of achieving 
rapid stroke assessment and treatment. We included patients with thrombolysis from January 
2007 to December 2008 (pre-stroke code period) and those from January 2009 to May 2013 
(post-stroke code period). The IV t-PA time intervals and 90 day modified Rankin scores (mRS) 
were collected. Results: During the observation period, 252 patients used IV t-PA under the 
CODE RED (MRI based-208, CT based-44). The remaining 71 patients (MRI based-53, CT 
based-18) did not. After implementation of CODE RED, door to image time, door to needle 
time, and the onset to needle time were significantly reduced by 11, 18, and 22 minutes in MRI 
based thrombolysis. Particularly, the proportion of favorable outcome (mRS 0-2) was signifi-
cant increased (from 41.5 into 60.1%, p=0.02) in post- than in pre-stroke code period in MRI 
based thrombolysis. However, in ordinal regression, the presence of stroke code showed just 
a trend for favorable outcome (OR: 0.99-2.87, p=0.059) at 90 days of using IV t-PA after cor-
rection of age, sex, and NIHSS. Conclusions: In this study, we demonstrated that a systemized 
stroke code shortened time intervals for using IV t-PA under MRI screening. Also, our results 
showed a possibility that a systemized stroke code might enhance the efficacy of MRI based 
thrombolysis. In the future, we need to more detailed prospective study about this notion.   
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Does Blood Pressure Variability in the Hyper-acute Phase of Ischemic Stroke Affect Clini-
cal Outcome? 
A. Trivedi1, E. Qazi2, P. Wee3,  C. d’Esterre4, M. Goyal5,  A.M. Demchuk6, B.K. Menon7 
 
University of Calgary, Calgary, CANADA1,University of Calgary, Calgary, CANADA2, Uni-
versity of Calgary, Calgary, CANADA3, University of Calgary, Calgary, CANADA4, Universi-
ty of Calgary, Calgary, CANADA5, University of Calgary, Calgary, CANADA6, University of 
Calgary, Calgary, CANADA7

Introduction: Fluctuations in blood pressure (BP) are presumed to be markers of compromised 
hemodynamics and therefore poor clinical outcome in patients with acute ischemic stroke and 
resultant cerebral impaired auto-regulation. In this study, we sought to understand the effect 
of BP at presentation and subsequent hyper-acute fluctuations on clinical outcome. Methods: 
Data is from Prove-IT, a prospective imaging based study of patients with acute ischemic stroke 
presenting within 12 hrs of symptom onset. Only patients with proximal occlusions (ICA, M1 
or M2 MCA) were included in the present study. Systolic (SBP) and diastolic BP (DBP) was 
recorded at 3 time points, namely 1) at arrival 2) at imaging and 3) at treatment; all within 60 
minutes of each other. Fluctuations in BP was estimated using multiple measures of statisti-
cal dispersion including 1) standard deviation 2)average absolute deviation 3)variance and 4)
coefficient of dispersion. Clinical outcomes studied were 1) stroke severity at presentation as 
measured by NIHSS and 2) change in stroke severity from baseline to 24 hrs (δNIHSS). Re-
sults: 83 patients (mean age 66 yrs, median NIHSS 9, male 50.7%) were included for final anal-
ysis. Mean SBP at arrival was 158 mmHg (+/- 26.8) and mean DBP at arrival was 84.3 mmHg 
(+/- 14.4). No statistically significant correlation was noted between baseline NIHSS and SBP 
or DBP at baseline or between baseline NIHSS and any measure of BP fluctuation. A modest 
negative correlation was noted between δNIHSS and SBP at arrival (rs=-0.3,p=0.01). No cor-
relation was noted between δNIHSS and DBP at arrival or between δNIHSS any measure of BP 
fluctuation. Conclusion: Increased SBP at arrival correlates with reduced probability of clinical 
recovery at 24 hours in patients with acute ischemic stroke and proximal occlusions. Hyper-
acute BP fluctuations before therapy are however not associated with poor clinical outcomes. 
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Study of Clinical and Radiological findings of Pure Lateral Medullary Infarction with and 
without persistent Hiccup 
S.H. Hwang1, Y.K. Minn2, S.B. Kwon3,  S. Jung4, H.K. Song5,  J.H. Lee6, I.S. Koh7,  J.H. Park8, 
S.H. Suk9

 
Kangnam Sacred Heart Hospital, Seoul, SOUTH KOREA1,Kangnam Sacred Heart Hos-
pital, Seoul, SOUTH KOREA2, Kangnam Sacred Heart Hospital, Seoul, SOUTH KOREA3, 
Kangnam Sacred Heart Hospital, Seoul, SOUTH KOREA4, Kangdong Sacred Heart Hospi-
tal, Seoul, SOUTH KOREA5, Ilsan Hospital, Ilsan, SOUTH KOREA6, NMC, Seoul, SOUTH 
KOREA7, Sanggye Paik Hospital, Seoul, SOUTH KOREA8, Wonkwang University, Sanbon, 
SOUTH KOREA9

Background : Hiccups are not a frequent but disabling condition of lateral medullary infarction 
(LMI). Hiccups can be overlooked, though they may cause aspiration pneumonia, respiratory 
depression, and esophagitis. Unlike other symptoms and signs of LMI, the anatomical lesions 
of hiccups are not well known. Although there were studies about clinical-radiological correla-
tion studies using MRI, few studies have evaluated the relation between the lesional location of 
LMI and hiccups. We therefore performed this study to identify the difference of clinical find-
ings and outcome between pure LMI patients with and without hiccups and to correlate hiccups 
and MRI based lesional location in pure LMI.  
Methods : Between Jan 1997 and Feb 2013, we identified 24 patients with pure LMI (LMI 
without concomitant pontine, cerebellar or cerebral infarction) who presented with hiccups in 
addition to typical lateral medullary syndrome. Sixty six pure LMI patients without hiccups 
were included as a control group. Clinical and radiologic findings were compared between two 
groups. MRI-identified lesions were classified rostrocaudally as rostral, middle and caudal, and 
horizontally as typical, ventral, large, lateral and dorsal.  
Result : The pure LMI patients with hiccups had more frequent aspiration pneumonia (P < 0.05) 
and longer hospital stay (P < 0.05) significantly. Although not significant, hiccup group showed 
poor functional outcome (mRS, 2.79 vs 2.36). The patients with hiccups significantly more of-
ten had large-dorsal rather than ventral-typical lesion at horizontal levels (P = 0.005, likelihood 
ratio test for trend). On the contrary, there were no rostro-caudal differences at vertical levels.  
Conclusions : We suggest that pure LMI associated with hiccups often locates in the large-dor-
sal medulla at horizontal correlation. This comparative study using MRI helps us to expand the 
understanding of the neural substrate for hiccups in LMI. This study also shows that hiccups 
and aspiration become predictable when specific lesion locations in the lateral medulla are con-
sidered. 
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Neurosonology may assist in the early detection of paroxysmal atrial fibrillation in pa-
tients with cryptogenic acute cerebral ischemia. 
G. Tsivgoulis1, C. Liantinioti2, K. Tympas3, M. Chondrogianni4, S. Gaitani5,  A. Simitsi6, C. 
Zompola7,  G. Papadimitropoulos8, E-C. Tampaki9, S. Papageorgiou10, K. Voumvourakis11, J. 
Parissis12

 
Second Department of Neurology, “Attikon” Hospital, University of Athens, School of 
Medicine,, Athens, GREECE1,Second Department of Cardiology, “Attikon” Hospital, Uni-
versity of Athens, School of Medicine,, Athens, GREECE2, Second Department of Cardiology, 
“Attikon” Hospital, University of Athens, School of Medicine,, Athens, GREECE3, Second De-
partment of Neurology, “Attikon” Hospital, University of Athens, School of Medicine,, Athens, 
4, Second Department of Cardiology, “Attikon” Hospital, University of Athens, School of Med-
icine,, Athens, GREECE5, Second Department of Neurology, “Attikon” Hospital, University of 
Athens, School of Medicine,, Athens, GREECE6, Second Department of Neurology, “Attikon” 
Hospital, University of Athens, School of Medicine,, Athens, GREECE7, Second Department of 
Neurology, “Attikon” Hospital, University of Athens, School of Medicine,, Athens, GREECE8, 
Second Department of Neurology, “Attikon” Hospital, University of Athens, School of Medi-
cine,, Athens, GREECE9,Second Department of Neurology, “Attikon” Hospital, University of 
Athens, School of Medicine,, Athens, GREECE10, Second Department of Neurology, “Attikon” 
Hospital, University of Athens, School of Medicine,, Athens, GREECE11, Second Depart-
ment of Cardiology, “Attikon” Hospital, University of Athens, School of Medicine,, Athens, 
GREECE12 

Background&Purpose: The etiology of acute cerebral ischemia (ACI) remains undetermined in 
one-third of patients upon discharge. Occult paroxysmal atrial fibrillation (PAF) is a common 
and potential treatable cause of cryptogenic ACI. Neurosonology may detect heart rhythm alter-
ations in real-time. We sought to prospectively evaluate the diagnostic utility of neurosonology 
examinations [Carotid Duplex (CDU) and Transcranial Doppler (TCD)] in the early detection 
of PAF in patients with cryptogenic ACI. 
Subjects&Methods: Consecutive patients with cryptogenic ACI, no prior AF history and sinus 
rhythm on baseline electrocardiogram (ECG) were prospectively evaluated over a 1-year peri-
od. Cryptogenic ACI was defined according TOAST criteria. CDU/TCD was performed in all 
subjects within 48 hours from hospital admission. The presence of cardiac arrhythmia during 
spectral waveform analysis of extra- or intra-cranial arteries was documented. Patients with 
cryptogenic ACI underwent 24-hour Holter ECG within 96 hours from hospital admission. 
ECG recordings were analyzed by two blinded investigators using dedicated analysis software. 
Left atrial enlargement was defined using echocardiography as a left atrial diameter >38mm in 
women or >40mm in men.  
Results: A total of 89 patients (67% men, mean age 57±13 years) with ACI (78% ischemic 
stroke, 22% TIA, median NIHSS-score 3 points, IQR: 2-5) were evaluated during the study 
period. PAF was detected in 17 individuals (19%; 95%CI: 12%-29%). Detection of heart rate 
irregularity during the neurosonology examinations was more common in patients with PAF 
detected during Holter ECG-monitoring (53% vs. 7%; p<0.001). After adjusting for potential 
confounders including demographics, vascular risk factors, baseline stroke severity and left 
atrial enlargement, the presence of cardiac arrhythmia during neurosonology examination was 
independently (p=0.005) associated with a higher likelihood of PAF detection during Holter 
ECG-monitoring (OR: 11.7; 95%CI: 2.1-66.6). 
Conclusions: Our preliminary findings underline the potential utility of neurosonology in im-
proving the detection rate of PAF in patients with cryptogenic ACI. 
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Characteristic shape of initial infarct lesion can predict the progression in the perforator 
infarction 
D.H. Lee1, H.J. Kim2, T.K Lee3

 
Department of Neurology, SoonChunHyang University College of Medicine, SoonChun-
Hyang Bucheon Hospital, Bucheonsi Gyeonggido, SOUTH KOREA1,Department of Neu-
rology, SoonChunHyang University College of Medicine, SoonChunHyang Bucheon Hospi-
tal, Bucheonsi, Gyeonggido, SOUTH KOREA2, Department of Neurology, SoonChunHyang 
University College of Medicine, SoonChunHyang Bucheon Hospital, Bucheonsi, Gyeonggido, 
SOUTH KOREA3

Background: Progressive lacunar stroke is one of major obstacles to overcome for minimizing 
disability of patients with stroke. Early detection of patients at risk of deterioration is important 
to further treat the patients. Thus, we investigated the predictive factor for clinical progression 
in patients with perforator infarction. Methods: Consecutive patients who admitted with perfo-
rator infarction were enrolled from March 2011 to November 2013. According to the clinical 
course during hospitalization, patients were dichotomized into stable perforator infarction(SPI) 
and progressive perforator infarction(PPI). We compared the baseline characteristics including 
demographics, vascular risk factors, medication history, and laboratory study between the two 
groups. We also assessed the size and shape of infarction by two blinded neurologists. Logistic 
analysis was performed to find the determining factor for the prediction of PPI. Results: Of 180 
patients enrolled, 36 patients(20%) showed progression. Compared to SPI group, PPI group 
had higher level of ESR, larger infarct size(median,IQR, 1.49[1.225-1.958] vs 1.23[0.943-
1.678], P=0.003), more frequent history of symptom progression before admission(38.9% vs 
18.1%, P=0.007), higher initial NIHSS scores(median,IQR, 3.0[2.00-4.75] vs 2.0[1.00-3.00], 
P=0.007),and more frequent stenosis in the relevant arteries (61.1% vs 42.4%, P=0.044). No-
tably, conglomerated bead shape or small budding from infarct core in the diffusion weighted 
imaging was frequent in the PPI group. Even after adjusting potential confounding factors, both 
the size (OR,95%CI, 1.780[1.082-2.927], P=0.023) and the specific shape of infarct (OR,95%-
CI, 3.195[1.388-7.357], P=0.006) were persistently predictive of the progression of perforator 
infarction during hospitalization. Conclusion: Identifying the characteristic shape of initial le-
sion may help stroke clinicians to predict the clinical worsening of patients with lacunar infarc-
tion. 
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Reliability of using the 3 item stroke scale to predict Stroke Severity a pilot observational 
study. 
I. Natarajan1, C. Brdey2, D. Clark3

 
University Hospital of North Staffordshire, Stoke on trent, UNITED KINGDOM1,Univer-
sity Hospital of North Staffordshire, Stoke on trent, UNITED KINGDOM2, Univesity Hospital 
of North Staffordshire, Stoke on trent, UNITED KINGDOM3

Introduction  
Worldwide stroke is the 2nd leading cause of death.. NIHSS greater than 12 raises suspicion of 
large vessel occlusion and needs to be acted upon quickly  
We aim to implement a validated 3 item scale that can be easily put into practise when examin-
ing patients that present to hospital with suspected stroke. The current standard used is the Na-
tional Institute of Health Stroke Scale (NIHSS) which requires a lengthy online training course 
and lot of experience to do it quickly.   Whereas the 3 item scale was quick to learn and put to 
practice. We wanted to check whether the 3 item stroke scale can replace the NIHSS scale in 
the acute portal to predict the severity of stroke. 
Method: 
50 patients who were admitted to the acute stroke unit at University Hospital North Stafford-
shire were examined, within 24 hours of stroke onset, using the NIHSS criteria and the new 3 
item stroke score. This included Ischaemic and haemorrhagic strokes including TIA’s. 
We had the NIHSS criteria as: mild - <8, moderate - 8-16, severe - 17+3 item stroke scale: The 
new stroke scale assessed 3 parameters: (1) level of consciousness, (2) gaze, and (3) motor 
function. Each item was graded 0 to 2, where 0 indicated normal findings and 2 severe abnor-
malities. Hence with the 3 point scale: 0-1 mild stroke, 2-3 : moderate stroke and 4 and above: 
severe stroke. 
Results: 
On the 3 item stroke scale 
14 patients had a score of 4 and above matching with NIHSS to predict Severe strokes 
10 patients had a score of 2 - 3 matching with NIHSS to predict Moderate strokes 
24 of the remaining 26 patients had a score 0 -1 matching with NIHSS to predict Minor strokes 
Discussion 
It is quite clear that the 3 item stroke scale is a validated tool that replicates the NIHSS reliably 
and can be rolled out to paramedics to get an accurate reflection of the NIHSS and to predict 
large vessel occlusion. This helps the stroke teams in hospital for planning imaging and treat-
ment strategies. This will enable health professionals to provide quick and efficient care to 
those patients most in need and will increase the number of professionals able to administer the 
scale. 
 
 



691

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B2923 Acute stroke: clinical patterns and practice  

WOMEN BENEFIT MORE THAN MEN FROM THE ORGANIZATION OF ACUTE 
STROKE CARE THROUGH AN INTEGRATED CLINICAL PATHWAY 
J. Fernández-Domínguez1, P. Martínez-Sánchez2, B. Fuentes-Gimeno3,  E. Díez Tejedor4 
 
La Paz University Hospital, Madrid, SPAIN1,La Paz University Hospital, Madrid, SPAIN2, 
La Paz University Hospital, Madrid, SPAIN3, La Paz University Hospital, Madrid, SPAIN4

Stroke has a greater effect on women than men due to their older age and higher stroke severity. 
However, several reports found that women are less likely to receive some in-hospital inter-
ventions. Our aim was to analyze if women benefit more than men, in terms of outcomes, from 
the implementation of a Clinical Pathway (CP).Methods: Before-and-after study. The “before” 
(pre-CP) group comprised 1048 consecutive stroke patients (445 women) admitted to a Stroke 
Center over 2003-2006. The “after” (post-CP) group comprised 1160 consecutive patients (452 
women) admitted to the same Stroke Center over 2007-2010. We examined the outcomes (by 
the modified Rankin scale-mRS, defining poor outcome as a score >2) after hospital discharge 
in both groups (pre and post-CP) by sex. We used logistic regression to control potential con-
founders. Results: 2208 acute ischemic stroke patients included. Intravenous (IV) thrombolysis 
was more frequent in the post-CP group without sex differences (women vs. men: 6.1% vs. 5% 
in pre-CP, and 22.1% vs. 20.9% in post-CP, p NS). Women were older and have atrial fibrilla-
tion more frequently than men both in the pre and post-CP (p<0.05). Among the 1048 pre-CP 
patients, women were significantly more likely than men to have a modified Rankin Score >2 
(45.2% vs. 29.7%, P<0.0001). Among the 1160 post-CP patients, women and men have similar 
outcomes (34.1% vs. 31.5%, p NS).  The logistic regression analysis showed that female was a 
factor associated with unfavourable outcomes in the pre-CP group (OR 1,632; 95% CI 1,124-
2,368) adjusted by age, stroke severity, vascular risk factors, prior treatments, etiological stroke 
subtype, IV thrombolysis and length of stay. However, this association was not observed in the 
post-CP group. Conclusions: In this observational study about the effect of an acute stroke CP, 
women benefited more than men, and the usual gender difference in outcome disfavoring wom-
en was not observed in the post-CP group. Women could benefit more than men from the im-
provement of process of care through integrated CP. 
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Circadian blood pressure and heart rate patterns in acute ischemic stroke and their rela-
tionship with short term mortality: Preliminary results 
N. Kakaletsis1, G. Ntaios2, H. Milionis3,  C. Savopoulos4, K. Makaritsis5,  K. Tziomalos6, G.N. 
Dalekos7,  M. Elisaf8, A.I. Hatzitolios9 
 
First Propedeutic Department of Internal Medicine, Medical School, Aristotle Universi-
ty of Thessaloniki, AHEPA University Hospital, Thessaloniki, GREECE1,Department of 
Medicine, University of Thessaly, Medical School, Larissa, GREECE2, Department of Med-
icine, University of Ioannina, Medical School, Ioannina, GREECE3, First Propedeutic De-
partment of Internal Medicine, Medical School, Aristotle University of Thessaloniki, AHEPA 
University Hospital, Thessaloniki, GREECE4, Department of Medicine, University of Thes-
saly, Medical School, Larissa, GREECE5, First Propedeutic Department of Internal Medicine, 
Medical School, Aristotle University of Thessaloniki, AHEPA University Hospital, Thessa-
loniki, GREECE6, Department of Medicine, University of Thessaly, Medical School, Laris-
sa, GREECE7, Department of Medicine, University of Ioannina, Medical School, Ioannina, 
GREECE8, First Propedeutic Department of Internal Medicine, Medical School, Aristotle Uni-
versity of Thessaloniki, AHEPA University Hospital, Thessaloniki, GREECE9

Background 
The association of blood pressure (BP) levels following acute ischemic stroke (AIS) with out-
come still remains controversial. We therefore proposed to study the relationship between BP 
course in the acute phase of stroke by ambulatory 24-hour BP monitoring (ABPM) and in-hos-
pital mortality (IHM). 
Methods 
A total of 14 consecutive patients with AIS underwent ABPM every 20 minutes within 24 hours 
of onset using an automated oscillometric device (TM 2430, A&D Company Ltd) during day-
time (7:00-22:59) and night-time (23:00-6:59). Known stroke risk factors and clinical findings 
on admission were recorded. End-point was in-hospital death (7.8+/-4.1 days). Statistical anal-
ysis for continuous data (median ± interquartile range) was made by Mann-Whitney test, while 
for non-continuous data (numbers and percentages) chi-square test was used. 
Results 
Four patients (28.6%) whose clinical characteristics did not differ from the rest popula-
tion met the end-point (Table1). Furthermore, in these patients, all (mean, day and night) 
parameters derived by ABPM were significantly (p<0.001) higher compared with the dis-
charged patients (Table2). The group of in-hospital death had higher systolic BP (SBP) 
(166vs157.4mmHg, p=0.001), pulse pressure (PP) (79.2vs73.5mmHg, p=0.014) and heart rate 
(HR) (89.2vs80.6bpm, p=0.002) during night compared to the day values. In contrary, the dis-
charged patients had lower DBP (73.7vs75.9mmHg, p=0.022) and HR (72.2vs74bpm, p=0.007) 
during night compared to the day values. 
Conclusion 
Higher values of SBP, DBP, PP and HR in AIS patients derived by ABPM are associated with 
increased IHM. Furthermore, higher SBP (riser pattern), PP and HR during night are also as-
sociated with IHM and lower DBP (dipper pattern) and HR are associated with no IHM, Con-
sequently, ABPM in acute phase in stroke patients might become an effective tool to predict 
in-hospital mortality. 
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A survey of stroke in the intensive care unit of a large teaching hospital in Scotland 
G. T. Diamond1 
 
Glasgow Royal Infirmary, Glasgow, UNITED KINGDOM1

Introduction 
The purpose of this survey was to identify the incidence of new onset stroke in critically ill pa-
tients and analyse the investigation, management and outcomes of these patients.  
Methods 
A review was undertaken of medical records of patients admitted to the intensive care unit 
(ICU) of a large teaching hospital in Glasgow, Scotland over a two year period from August 
2011 to August 2013. Data was recorded to assess reason for admission to (ICU), coagulopathy 
or hypotension preceding the cerebrovascular event and investigation, diagnosis, management 
and outcome of the patient. 
Results 
In total 11 patients were identified with new onset stroke whilst in ICU. Of this group 10 pa-
tients underwent a CT head which identified an ischaemic stroke in 7 of the patients. There 
were no confirmed cases of primary hemorrhage. Bihemispheric infarction was noted in 3. A 
single territory infarct was found in 3. A venous sinus thrombosis was identified in 1 and nil 
was seen in 3. Pre-stroke coagulopathy was identified in 6 of the patients and 2 were found to 
be hypotensive before the stroke. There was no standardized treatment and referral to stroke 
team was often delayed. Only 3 patients were discharged to the stroke unit and these were the 
only three to receive stroke rehabilitation on hospital discharge. Of the 11 patients only 3 have 
survived. 
Conclusion 
Critically ill patients suffering new-onset stroke have been shown to have significantly in-
creased morbidity and mortality compared to non-critically ill patients [1]. Stroke guidelines 
recommend an intensive multidisciplinary approach by a dedicated stroke team for all patients. 
This survey shows in the ICU setting there is often limited collaboration between stroke and in-
tensive care teams with no clear management plan and this is likely to be the case in many oth-
er centers globally. The complexity of critically ill patients means that there is a definite need 
for a shared intensive care and stroke team approach and further work should be carried out to 
identify how best to manage these patients.
1. Pilato F et al.: Minerva Anestesiol 2009; 75: 245-50 
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The effect of positive reinforcement via text message on door-to-needle time 
A. Caetano1, M. Pinto2, M.V. Baptista3

 
Department of Neurology, Hospital Egas Moniz - Centro Hospitalar Lisboa Ocidental 
EPE, Lisbon, PORTUGAL1,Department of Neurology, Hospital Egas Moniz - Centro Hospi-
talar Lisboa Ocidental EPE, Lisbon, PORTUGAL2, Department of Neurology, Hospital Egas 
Moniz - Centro Hospitalar Lisboa Ocidental EPE, Lisbon, PORTUGAL3

Background: The benefits of intravenous thrombolysis in stroke treatment are directly related 
to the time elapsed from the onset of symptoms. Although the expansion of the thrombolytic 
window to 4,5 hours allowed an increase in eligible patients, some studies suggest that this may 
have led (some) clinicians to forget the urgent character with which we should approach acute 
stroke, especially when patients arrive early to the hospital.
Objectives: To assess the effect of a positive text message sent via mobile phone, on the door-
to-needle times of a stroke reference center. 
Methods: During the second semester of 2013 (157 days) one of two pre-defined text messages 
were sent daily to the neurologist(s)/resident(s) on call, one a general incentive and the other 
a personal incentive. Data related to patient, doctor and event was collected. The results were 
compared with those of the previous semester of the same year (162 days). Apart from the au-
thors of this study, the remaining neurologists/interns weren’t aware of the purpose of these 
messages. 
Results: Comparing the second semester with the first one, the results were the following: 27 
(14 male) patients treated versus 19 (11 male), average age of 72 years (45-92) versus 69 years 
(40-92), average admission NIHSS score of 12 (4-24, median: 11) versus 13 (5-25, median: 
14), average event-to-door time of 89 (32-200, median: 80) versus 82 minutes (28-162, median: 
68), average door-to-needle time of 72 (27-210, median: 55) versus 90 minutes (30-174, medi-
an: 76), respectively. We found no statistically significant differences regarding doctor charac-
teristics, hour or weekday of event, or text message content. 
Conclusions: The interpretation of results is limited by the small sample. Still, the results sug-
gest that the used strategy may have contributed to improving the door-to-needle times. Rein-
forcing the idea of urgency regarding thrombolysis in stroke is a measure to consider when op-
timizing stroke treatment. 
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Identification of disorders mimicking acute stroke in a stroke unit: A case - control study 
J. Díaz Guzmán1, F. Sierra Hidalgo2, P. Calleja Castaño3,  A. Martínez Salio4, C. Sánchez Sán-
chez5,  A. Delgado Babiano6, I. Mora Guzmán7,  S. Delis Gómez8, S. Vila Bedmar9, C.P. de 
Fuenmayor Fernández de la Hoz10, R. López Blanco11, M.A. Ortega Casarrubios12

 
Hospital Universitario 12 de Octubre, Madrid, SPAIN1,Hospital Universitario 12 de Oc-
tubre, Madrid, SPAIN2, Hospital Universitario 12 de Octubre, Madrid, SPAIN3, Hospital Uni-
versitario 12 de Octubre, Madrid, SPAIN4, Hospital Universitario 12 de Octubre, Madrid, 
SPAIN5, Universidad Complutense de Madrid, Madrid, SPAIN6, Universidad Complutense 
de Madrid, Madrid, SPAIN7, Hospital Universitario 12 de Octubre, Madrid, SPAIN8, Hospital 
Universitario 12 de Octubre, Madrid, SPAIN9,Hospital Universitario 12 de Octubre, Madrid, 
SPAIN10, Hospital Universitario 12 de Octubre, Madrid, SPAIN11, Hospital Universitario 12 de 
Octubre, Madrid, SPAIN12 

Background: The disorders mimicking acute stroke, called “stroke mimics” (SM), are a pre-
ventable cause of admission to a stroke unit (SU), but data  on SM admitted to a SU are scarce. 
Our aim was to assess their frequency and characteristics, and to determine those clinical and 
imaging features potentially predicting the diagnosis of SM at admission. 
Methods: Case (SM) – control (acute ischemic stroke or transient ischemic attack) study, in-
cluding adult subjects admitted to a SU during the period 2008-2012. Demographic, clinical 
and radiologic characteristics of both groups were recorded at presentation and compared by 
means of a forward stepwise logistic regression analysis, the diagnosis of SM being the depen-
dent variable. 
Results: 76 out of 1178 admitted subjects (6.5%) were finally diagnosed to present with a 
SM. The most common type of SM were non-organic disorders (23.7%), migraine with aura 
(19.7%) and non-vascular vestibular syndrome (13.2%). Only two SM patients received in-
travenous thrombolysis, presenting no complications. The logistic regression model showed 7 
variables, which were independently associated to a final diagnosis of SM: age <45, previous 
ischemic heart disease,  presence of dizziness, absence of atrial fibrillation, absence of facial 
palsy, absence of limb paresis, and absence of acute changes in cranial computed tomography 
scans. A 13-points predictive score with a 79.3% of correct classifications at cut-off >=6 points 
(sensitivity = 77.6%, specificity = 80.1%) was derived using the odds ratios of the 7 significant 
variables. The area under the Receiver Operating Characteristic (ROC) curve was 0.87 (95% 
CI: 0.82 – 0.91). 
Conclusions: SM were a small but relevant proportion of admissions to a SU. Certain simple 
and robust clinical and imaging features may avoid unnecessary admissions and treatments in 
a SU setting. Further prospective validation of the derived score is warranted to assess external 
validity and clinical usefulness. 
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Development and Implementation of a Novel Stroke Care Delivery Model using Regis-
tered Nurses (RNs) and Advanced Practice Clinicians (APCs) in a Comprehensive Stroke 
Center in New Orleans, Louisiana 
K.J. Gaines1, R. Egger2, P.A. Commiskey3,  A. Bridges4, B. Jennnings5,  G. Vidal6 
 
Neuroscience Institute, Ochsner Clinic Foundation, New Orleans, USA1,Neuroscience In-
stitute, Ochsner Clinic Foundation, New Orleans, USA2, Neuroscience Institute, Ochsner Clinic 
Foundation, New Orleans, USA3, Neuroscience Institute, Ochsner Clinic Foundation, New Or-
leans, USA4, Neuroscience Institute, Ochsner Clinic Foundation, New Orleans, USA5, Neuro-
science Institute, Ochsner Clinic Foundation, New Orleans, USA6

Background. Specially-trained Registered Nurses (RNs) and Advance Practice Clinicians 
(APCs) in the hospital setting provide a cost effective option for provision of quality inpatient 
care.  RNs and APCs, including Nurse Practitioners and Physician Assistants, are increasingly 
being utilized to address care shortages, particularly for specialty care, and is a unique solution 
to address rural and underserved unmet care needs. 
Methods. A novel RN/APC-based stroke care model was developed and implemented in a 
Joint Commission-certified Comprehensive Stroke Center in New Orleans, Louisiana.  Funded 
through a Centers for Medicare and Medicaid Services (CMS) Health Care Innovation Award 
(PI: Kenneth Gaines, MD; grant number 1C1CMS331043), the Ochsner Neuroscience Insti-
tute hired one RN and five APCs to provide 24/7 coverage for patients who presented at our 
Emergency Department (ED) with a suspected ischemic or hemorrhagic stroke. This innovative 
model stressed multidisciplinary collaboration with the ED, vascular neurologists, neurocritical 
care and other hospital units, physical and occupational therapy, social work, pharmacy, re-
search, and other partners in and out of Ochsner’s system. Comprehensive continuing education 
curricula were developed to provide targeted training on stroke diagnosis, assessment and treat-
ment modalities, as well as recognition and treatment of risk factors and complications from 
comorbid conditions like diabetes, heart disease, hypertension, hyperlipidemia, and others that 
can increase length of stay, readmission/complication rates, and care costs and decrease patient 
outcomes and quality of life. 
Results/Conclusions. Since January 2013, over 1,000 suspected stroke patients have been eval-
uated and treated as part of this model of care. Design and integration of this RN/APC-based 
model into a Comprehensive Stroke Center, including staffing, work flow, development chal-
lenges, education/ training, and changes over time, will be described. 
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Frequency and Pattern of Stroke Mimic diagnosis in Bradford Royal Infirmary, UK 
H. RAMADAN1, I. MELVIN2, S. MAGUIRE3,  C. PATTERSON4

 
Bradford Teaching Hospitals      Foundation NHS Trust, UK, BRADFORD, UNITED 
KINGDOM1,Bradford Teaching Hospitals      Foundation NHS Trust, UK, BRADFORD, 
UNITED KINGDOM2, Bradford Teaching Hospitals      Foundation NHS Trust, UK, BRAD-
FORD, UNITED KINGDOM3, Bradford Teaching Hospitals      Foundation NHS Trust, UK, 
BRADFORD, UNITED KINGDOM4

Background: We aimed to determine the frequency &nature of SM diagnosis in our hospital; 
Bradford Royal Infirmary (BRI). We observed a marked increase in suspected stroke referrals 
following stroke services (SS) reorganisation in our region the light of The UK National Stroke 
Strategy-2007. BRI SS catchment has a total of 273,327 resident of ≥ 18 years old. Method: 
We prospectively kept a log of all consecutive presentations with suspected stroke, aged ≥18 
years, from 01/05/2013. The final diagnosis of confirmed stroke& SM were determined by one 
or more strokologists. SM was diagnosed when the clinical details did not suggest stroke& an-
other convincing alternative explanation for the symptoms was determined. TIAs were exclud-
ed. Results:A total 463 patients were assessed during the 6-month period from May1st 2013 to 
October 31st 2013. 323 (70%) consecutive acute stroke (Infarction, ICH &SAH)&140 (30%) 
SMs were diagnosed. Among the 140 SM patients; 56% were female, of mean (SD) age 62 (18) 
years (range 17-98),&61% of patients admitted during out-of-hours. Brain imaging was car-
ried out in 85% (CT 60%, MRI 25%) of SM patients. Stroke team’s first contact with suspected 
stroke patient was in Stroke Unit (62%), Emergency Department(ED) (19%)&other wards in 
hospital (19%).Functional neurological disorder (FND), migraine& sepsis accounted for 47% 
of all SM diagnoses. The breakdown of the causes of SM is shown in figure 1. Conclusion: 
30% of patients referred with suspected stroke were eventually diagnosed with SM with con-
vincing alternative diagnosis; this is in line with other studies (26%), however, in our cohort the 
FND& migraine are the 1st & 2nd commonest causes of SM respectively as opposed to seizure 
& syncope compared with the recent systemic review. Training of doctors & other health pro-
fessionals might improve recognition of SM in the ED and appropriate referral of patients to 
relevant speciality; this area warrants further investigation and research.
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Clinical manifestation of depression after stroke comparable to depression in patient with 
symptomatic atherosclerotic diseases other than stroke and patients in general practice 
J.M. de Man-van Ginkel1, T.B. Háfsteinsdóttir2, E. Lindeman3,  M.I. Geerlings4, D.E. Grob-
bee5,  M.J. Schuurmans6

 
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, 
University Medical Centre Utrecht, Utrecht, THE NETHERLANDS5, University Medical Cen-
tre Utrecht, Utrecht, THE NETHERLANDS6

Background 
Despite ample research on post-stroke depression (PSD), the debate continues regarding wheth-
er symptoms such as sleep disturbances, loss of energy, changes in appetite and concentration 
difficulties should be considered to be consequences of stroke or general symptoms of depres-
sion. By comparing symptoms in depressed and non-depressed stroke patients with patients in 
general practice and patients with symptomatic atherosclerotic diseases, we aim to further clar-
ify similarities and distinctions of post-stroke depression and depression in other patient pop-
ulations. Based on this it is possible to determine if somatic symptoms should be evaluated in 
stroke patients in diagnosing depression after stroke. 
Methods*An observational multicenter study is conducted in three hospitals and seven general 
practices including 382 stroke patients admitted to hospital with a clinical diagnosis of intra-
cerebral hemorrhage or ischemic infarction who were able to communicate adequately, 1338 
patients in general practice (PREDICT-NL), and 592 patients with symptomatic atherosclerotic 
diseases (SMART-Medea).  
Results 
Comparing depressed stroke patients with depressed general practice patients and with de-
pressed patients with symptomatic atherosclerotic diseases demonstrated broadly similar symp-
tom profiles in the three cohorts, as well as comparable levels of individual symptom preva-
lence. However, the stroke patients suffered more severely from these symptoms than patients 
in general practice and patients with symptomatic atherosclerotic diseases. 
Conclusions 
The findings suggest that PSD is not a different type of depression. This finding indicates that 
all depressive symptoms should be evaluated in stroke patients, including somatic symptoms.
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Out of normal hours admission and stroke severity 
L. Paley1, B. Bray2, J. Campbell3,  A.G. Rudd4,  Intercollegiate Stroke Working Party5 
 
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

Background:  
For patients with acute stroke, arrival at hospital outside normal working hours is associated 
with worse outcomes. However, if the patients who arrive out of hours typically have more se-
vere strokes, then the difference in stroke severity could account for some of the differences in 
outcomes. 
Methods:  
Data were extracted from a national register, the Sentinel Stroke National Audit Programme 
(SSNAP), of adults with acute stroke admitted to participating hospitals in England, Wales and 
Northern Ireland from Jan-Sep 2013. The level of consciousness (LOC) score and National In-
stitutes of Health Stroke Scale (NIHSS) upon arrival at hospital was compared between patients 
who arrived at hospital “out of hours” (on bank holidays, weekends and between 6pm and 8am) 
and patients who arrived “in hours”. 
Results:  
Of the 42,430 adults admitted to 190 hospitals, 20,676 arrived in hours (48.7%), 21,754 arrived 
out of hours (51.3%). A lower proportion of patients who arrive in hours have an LOC score 
at arrival of 1 (responsive to verbal stimuli 9.3%), 2 (responsive to painful stimuli 3.4%) or 3 
(unconscious 2.3%) compared to those who arrive out of hours (10.5%, 4.2% and 3.3%, respec-
tively Chi2 p<0.0001) (Figure 1).  A similar pattern is shown for fully completed NIHSS (Fig-
ure 2), the median (IQR) NIHSS for in hours is 4 (2-9) compared to 5 (2-10) for out of hours 
(Mann-Whitney p<0.0001). 
Conclusions:  
The difference in severity between patients who arrive in hours and out of hours may help ex-
plain the differences between outcomes for these two groups. It is therefore essential that the 
measurement of outcomes such as mortality takes into account case severity as part of casemix 
adjustment. 
In addition, it is critical that public awareness campaigns highlight the importance of treating 
stroke symptoms as a medical emergency no matter what the time of day or stroke severity.
 

 



697

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B2933 Acute stroke: clinical patterns and practice  

The capsular warning syndrome: a multicentre contemporary study 
P. Camps-Renom1, R. Delgado-Mederos2, E. Cortés-Vicente3, M. Simón-Talero4, F. Aliaga5,  
A. Arboix6, A. Ois7,  F. Purroy8, J. Martí-Fàbregas9 
 
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 Universitari Sagrat Cor, Barcelona, SPAIN6, Hospital del Mar, Barcelona, 
SPAIN7, Hospital Universitari Arnau de Vilanova, Lleida, SPAIN8, Hospital de la Santa Creu i 
Sant Pau, Barcelona, SPAIN9

Background: The available information regarding the Capsular Warning Syndrome (CWS) 
is limited since it is based on descriptions of few patients. We report the characteristics of a 
contemporary and multicentre registry of patients with CWS Methods: Retrospective analysis 
of clinical and radiological data from patients with CWS in the period 2003-2013 at four ter-
tiary Centres. CWS was defined as the series of at least three motor (MLS) or sensory-motor 
(SMLS) lacunar syndromes within a period of 72 hours with complete recovery between the 
episodes. Favourable outcome was defined as a Rankin score ≤ 2 at 3 months. Patients were 
followed-up a mean of 34 months (range 1-94). Results: We included 42 patients with a mean 
age of 66.4 years (SD=10), 30 (71.4%) of them were men. The most frequent lacunar syndrome 
was MLS (61.9%). The mean number of episodes before a permanent neurological deficit oc-
curred or before a complete recovery was 5.1 (SD=2.3). The median NIHSS score at admission 
was 2 (range 0 to 14). Up to 30 patients (71.2%) had an acute ischemic lesion demonstrated 
on the neuroimaging (CT or MRI), 81.3% of them of the lacunar subtype. The most frequent 
infarct location was the internal capsule (41.4%), but other topographies including the pons, 
striatum and corona radiata were identified. Twelve patients (28.6%) received intravenous fi-
brinolytic and no bleeding complications were reported. A favourable outcome at three months 
was observed in 39 patients (92.86%). Only one patient (2.6%) had a recurrent ischemic stroke 
during follow-up. Conclusions: CWS is followed by an ischemic infarction in 71.2% of cases. 
In addition 
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Comparison of enoxaparin and warfarin for cancer-related stroke 
S.J. Kim1, H. Jang2, O.Y. Bang3,  S. Ryoo4, C.H. Yoon5,  J.P. Kim6, G.M. Kim7,  C.S. Chung8, 
K.H. Lee9 
 
Samsung Medical Center, Seoul, SOUTH KOREA1,Samsung Medical Center, Seoul, 
SOUTH KOREA2, Samsung Medical Center, Seoul, SOUTH KOREA3, Samsung Medical Cen-
ter, Seoul, SOUTH KOREA4, Samsung Medical Center, Seoul, SOUTH KOREA5, Samsung 
Medical Center, Seoul, SOUTH KOREA6, Samsung Medical Center, Seoul, SOUTH KOREA7, 
Samsung Medical Center, Seoul, SOUTH KOREA8, Samsung Medical Center, Seoul, SOUTH 
KOREA9

Background : Cancer-related stroke is reportedly associated with hypercoagulation. The aim 
of this study was to determine which anticoagulant is superior, enoxaparin or warfarin, for 
secondary prevention of cancer-related stroke using changes in D-dimer levels as a biomarker 
for recurrent thromboembolic events. Methods: We conducted a retrospective study including 
patients with cancer-related stroke who were treated with either twice-daily subcutaneous enox-
aparin or oral warfarin. Blood samples for measuring the initial and follow-up D-dimer levels 
were collected at admission and a median of 8 days after admission, respectively. We also re-
viewed medical records to identify recurrent strokes and major bleeding events that occurred 
during the course of treatment. Results: Among 79 patients with cancer-related stroke, recurrent 
strokes were noted in only 1(3.4%) patient treated with enoxaparin and in 8(16.0%) patients 
treated with warfarin during a mean follow-up period of 4.9 months (p=0.249). The number of 
major bleeding events was similar between the two groups (6.9% for enoxaparin vs. 10.0% for 
warfarin; p=0.960). Although the initial D-dimer levels did not differ between the two groups, 
the follow-up levels were dramatically decreased in patients treated with enoxaparin, while they 
did not change with use of warfarin (3.88µg/mL vs. 17.42µg/mL, p=0.026). On multiple logis-
tic regression analysis, use of warfarin (OR 12.95; p=0.001) and the presence of systemic me-
tastasis (OR 18.73; p=0.017) were independently associated with elevated D-dimer levels (≥10 
µg/mL) after treatment. Conclusion: In patients with cancer-related stroke, treatment with enox-
aparin may be more effective than treatment with warfarin for secondary prevention of stroke. 
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Enoxaparin is safe in acute ischaemic strokes: An analysis of bleeding outcomes in one 
year of admissions to an acute stroke unit 
Z. Subhani1, N.R. Plummer2, E. Watts3,  R. McMillan4, S. Jahan5,  S.N. Punekar6 
 
Lancashire Teaching Hospitals NHS Foundation Trust, Preston, UNITED KING-
DOM1,Lancashire Teaching Hospitals NHS Foundation Trust, Preston, UNITED KINGDOM2, 
Lancashire Teaching Hospitals NHS Foundation Trust, Preston, UNITED KINGDOM3, Lan-
cashire Teaching Hospitals NHS Foundation Trust, Preston, UNITED KINGDOM4, Lancashire 
Teaching Hospitals NHS Foundation Trust, Preston, UNITED KINGDOM5, Lancashire Teach-
ing Hospitals NHS Foundation Trust, Preston, UNITED KINGDOM6 

Background 
Venous thromboembolic events are thought to be common in acute stroke patients, however 
widespread use of pharmacological thromboprophylaxis has been marred by theoretical risks of 
treatment, including haemorrhagic transformation and spontaneous intracerebral haemorrhage. 
Failure to find overwhelming support for VTE prophylaxis has led many to avoid it in favour 
of antiplatelet therapy alone, and recent UK stroke guidelines left prophylaxis to the clinician’s 
discretion. 
Methods 
We performed a retrospective analysis of all patients admitted to an Acute Stroke Unit in the 
North West of England during 2012 with ischaemic stroke, categorising them by exposure to 
enoxaparin and bleeding outcomes. 
Results 
178 (46%) patients received enoxaparin. This cohort showed no increase in risk of intracranial 
haemorrhage (RR 0.24, 95% CI 0.01 to 4.95), haemorrhagic transformation (RR 0.48, 95% CI 
0.09 to 2.43), or extracranial haemorrhage (RR 0.80, 95% CI 0.13 to 4.72).  
15 (3.8%) patients were given therapeutic dose enoxaparin and experienced no bleeding events. 
89 patients received enoxaparin in first twenty four hours following stroke. This cohort expe-
rience no cases of intracranial haemorrhage (RR 0.67, 95% CI 0.03 to 13.9) or haemorrhagic 
transformation (RR 0.22, 95% CI 0.01 to 3.89).  
16 thrombolysed patients (50%) were given enoxaparin. This group experienced no intracranial 
haemorrhage (RR 0.20, 95% CI 0.01 to 3.86) and only one haemorrhagic transformation (RR 
0.20, 95% CI 0.26 to 1.53). 
Discussion 
We found no evidence to suggest that routine use of enoxaparin in acute ischaemic stroke in-
creases the risk of bleeding outcomes. In particular, we found no evidence that use within the 
first 24 hours after ischaemic stroke, nor at therapeutic dosage, increased the risk. We feel this 
safely supports a formal trial of enoxaparin in acute ischaemic stroke to determine the appropri-
ate timing of initiation and impact on functional outcomes in these patients. 

 

 

Outcome Treated Untreated Relative risk 
(95% CI)

Outcome Treated Untreated Relative risk 
(95% CI)

All enoxaparin Therapeutic dose enoxaparin
ICH 0 2 0.24 (0.01 to 

4.95)
ICH 0 2 4.71 (0.24 to 

94.2)
ECH 2 3 0.80 (0.13 to 

4.72)
ECH 0 5 2.14 (0.12 to 

37.1)
HT 2 5 0.48 (0.09 to 

2.44)
HT 0 7 1.57 (0.03 to 

26.3)
Death 20 21 1.14 (0.63 to 

2.03)
Death 4 37 2.71 (1.11 to 

6.62)
Total 178 213 Total 15 376
Enoxaparin within 24 hours Enoxaparin following thrombolysis
ICH 0 2 0.67 (0.03 to 

13.9)
ICH 0 2 0.20 (0.01 to 

3.86)
ECH 1 4 0.84 (0.10 to 

7.49)
ECH 0 0 N/A

HT 0 7 0.22 (0.01 to 
3.89)

HT 1 5 0.20 (0.26 to 
1.53)

Death 4 37 0.36 (0.13 to 
1.00)

Death 0 2 0.20 (0.01 to 
3.86)

Total 89 302 Total 16 16
(ICH = intracranial haemorrhage; ECH = extracranial haemorrhage; HT = haemorrhagic transformation)
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Visual Assessment in Patients Following a Stroke 
S. Ahmed1, J. Nathan2, S. Hudson3,  N. Goorah4, A. Singh5

 
Royal Blackburn Hospital, Blackburn, UNITED KINGDOM1,Royal Blackburn Hospital, 
Blackburn, UNITED KINGDOM2, Royal Blackburn Hospital, Blackburn, UNITED KING-
DOM3, Royal Blackburn Hospital, Blackburn, UNITED KINGDOM4, Royal Blackburn Hospi-
tal, Blackburn, UNITED KINGDOM5 

Background 
Visual field defects affect 20% to 57% of people who have had a stroke. They can affect activ-
ities of daily living, quality of life, and ability to participate in rehabilitation, and contribute to 
depression, anxiety and social isolation. There are many interventions to correct visual field de-
fects. 
The Scottish Intercollegiate Guidelines suggests that all stroke patients should be screened for 
visual problems, and referred appropriately. 
Method 
The audit included patients who were assessed by the orthoptic between January and December 
2013. The nature of stroke and any past medical history of CVA with any pre-existing visual 
field defects was noted. Ocular signs and symptoms were assessed and the management of their 
deficit was also noted, including the inpatient management. 
Results  
41 patients were selected and the mean age at onset of stroke was 74. Stroke lesion was 
right-sided in 18 of the patients (43.9%), left-sided in 18 of patients (43.9%) and unknown in 
5 (12.2%). Infarcts accounted for 38 cases (92.7%). 13 (31.7%) had visual field loss with hom-
onymous hemianopia, and 1 had a partial left hemianopia. Visual field loss was the sole visual 
symptom in 7 (17%) patients. 18 (44%) patients experienced visual signs or symptoms post-
stroke, including visio-spatial neglect (17.1%), ptosis (2.4%), squint (2.4%) and nystagmus 
(2.4%).  
Conclusion 
The presence of persistent, complete homonymous hemianopia is reported as being associat-
ed with a poor prognosis for rehabilitation and survival. A German study showed that visual 
field training led to a marked improvement in detection and reaction time of visual stimuli in 
all subjects. We recommend careful visual screening of stroke survivors as early as possible to 
accurately diagnose presence of visual impairment so that prompt treatment can be instigated to 
maximise visual function and outcomes for these patients. 
 

VISUAL DEFECT N = number of patients 
with no pre-existing prob-
lems 

Visual field loss                   11
Visio-spatial neglect                    7
Ptosis                    1
Squint                    1
Nystagmus                    1

Total of 41 patients 
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Introduction of An Acute Stroke Care Bundle, leading to acheivement of the Scottish 
Stroke Care Standards in NHS Borders, Scotland, UK 
S. Kerr1, J. Wilson2, A. Haines3,  J. Thomson4, D. Rangar5,  P. Yadav6, A. Palmer7,  H. Dodds8 
 
Borders General Hospital, NHS Borders, Melrose Scottish Borders Scotland, UNITED 
KINGDOM1,Borders General Hospital, NHS Borders, Melrose Scottish Borders Scotland, 
UNITED KINGDOM2, Borders General Hospital, NHS Borders, Melrose Scottish Borders 
Scotland, UNITED KINGDOM3, Borders General Hospital, NHS Borders, Melrose Scottish 
Borders Scotland, UNITED KINGDOM4, Borders General Hospital, NHS Borders, Melrose 
Scottish Borders Scotland, UNITED KINGDOM5, Borders General Hospital, NHS Borders, 
Melrose Scottish Borders Scotland, UNITED KINGDOM6, Borders General Hospital, NHS 
Borders, Melrose Scottish Borders Scotland, UNITED KINGDOM7, Scottish Stroke Care Au-
dit, Edinburgh Scotland, UNITED KINGDOM8

Background 
Standards of acute stroke care have been identified and data collected by the Scottish Stroke 
Care Audit (SSCA). Care Bundles have been introduced elsewhere in medicine. With Model of 
Improvement work Care Bundles have led to improved achievement of clinical standards for all 
patients with a condition. 
Methods 
Acute stroke care data is collected for all admissions to Scottish hospitals by the SSCA.  
The four standards for stroke admission are
• Ward swallow screen on day of admission - Day 0
• Acute stroke unit admission by Day 1
• CT head scan within 24 hours of admission
• Aspirin administration, if appropriate by Day 1
NHS Borders introduced a Stroke Care Bundle in March 2012 to assess achievement all of the 
standards. Final data was collected in December 2013. 
Model of Improvement work to improve the percentage of patients achieving each standard in-
cluded:
• Admission documentation review
• Admission and CT scanning pathway review
• Formal teaching program in stroke, medicine and the emergency medicine, including 
ward swallow screen
•  Brief ward based teaching for all new junior medical staff
Daily electronic Bundle Reports are sent to all of the relevant staff and departments using a 
RAG (red, amber, green) chart. This identifies patients failing (red), potentially achieving (am-
ber) and achieving (green) the four standards. 
Results 
Results are percentage of patients per month achieving the standards and Bundle. There is an 
improvement in achievement of all of the standards
• Stroke Unit admission 67% to 96%
• Swallow screen 74% to 96%
• CT scan 58% to 100%
• Aspirin administration 83% to 100%
The percentage of patients achieving the Bundle of all four aspects of care improved from 54% 
to 92% 
Conclusion 
Bundle data collection has successfully been achieved for four defined standards of acute stroke 
care. 
Using SSCA data it would be achievable to accomplish this across Scotland. 
It is currently unknown if improved achievement of the stroke bundle improves patient out-
come. 
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Case Report: An unusual presentation of anaplastic oligoastrocytoma mimicking stroke 
A. GORMLEY1, M. ABLETT2, T. BAIRD3,  S. GHOSH4

 
STROKE UNIT, UNIVERSITY HOSPITAL AYR, AYR, UNITED KINGDOM1,RADIOL-
OGY DEPARTMENT, UNIVERSITY HOSPITAL AYR, AYR, UNITED KINGDOM2, NEU-
ROLOGY INSTITUTE, SOUTHERN GENERAL HOSPITAL, GLASGOW, UNITED KING-
DOM3, STROKE UNIT, UNIVERSITY HOSPITAL AYR, AYR, UNITED KINGDOM4

Introduction:  
Anaplastic oligoastrocytoma can present as a stroke mimic. Initial radiological changes can be 
subtle making diagnosis difficult. We report a case of anaplastic oligoastrocytoma that present-
ed with unusual symptoms.  
Case report:  
A 58-year-old male presented to our stroke unit following collapse and loss of consciousness, 
with a background history of 5 weeks of vertigo. Transient left facial weakness and slurred 
speech were noted in the ambulance. Initial radiological imaging (CT and MRI brain) and car-
diac investigations were reported as normal. The patient re-presented 2 months later with hy-
persomnolence and fluctuating GCS. He was confused and had hallucinations (auditory and 
visual) and paranoid delusions without insight. Right facial weakness was noted, along with 
brisk reflexes and bilateral extensor plantars. Repeat CT brain showed an acute intracerebral 
haematoma in periphery of left parietal lobe with mass effect and minimal midline shift. EEG 
was normal; lumbar puncture had an opening pressure >40cmH2O with no infection seen. MRI 
was repeated: this showed diffuse leptomeningeal enhancement and thickening. Brain biopsy 
confirmed anaplastic oligoastrocytoma (WHO grade III) with spread into subarachnoid space 
consistent with a leptomeningeal gliomatosis.  
Discussion:  
Vague symptomatology and lack of pathology on initial imaging made the differential diagnosis 
difficult to narrow. Brainstem stroke, inflammatory and neoplastic processes were all consid-
ered as differentials. Hypersomnolence and loss of conscisousness have not previously been re-
ported with oligoastrocytoma. We report this unique case for the rarity of the presenting symp-
toms and the importance of considering MRI with gadolinium enhancement to hasten diagnosis 
in such presentations. 
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Better stroke outcomes despite worse baseline stroke severity - the value of a combined 
clinical and advanced CT selection approach to thrombolysis. 
A. Bivard1, C. Levi2, V. Krishnamurthy3,  P. McElduff4, F. Miteff5,  N. Spratt6, G. Bateman7,  G. 
Donnan8, S. Davis9, M. Parsons10

 
Melbourne Brain Centre, Florey Neuroscience Institute, Melbourne, AUSTRALIA1,John 
Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA2, John Hunter Hospital, 
University of Newcastle, Newcastle, AUSTRALIA3, John Hunter Hospital, University of New-
castle, Newcastle, AUSTRALIA4, John Hunter Hospital, University of Newcastle, Newcastle, 
AUSTRALIA5, John Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA6, 
John Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA7, Melbourne Brain 
Centre, Florey Neuroscience Institute, Melbourne, AUSTRALIA8, Melbourne Brain Centre, 
Florey Neuroscience Institute, Melbourne, AUSTRALIA9, 
John Hunter Hospital, University of Newcastle, Newcastle, AUSTRALIA10 

Background: Stroke mortality rates are increasingly applied as hospital performance measures, 
however, the use of such data to compare stroke centres is misleading if stroke severity and 
case selection methods for thrombolysis are not considered. Methods: We prospectively stud-
ied 378 ischaemic stroke patients who were given intravenous rtPA at the John Hunter Hospital 
(JHH) using combined clinical and multimodal CT selection, and compared their outcomes to 
the Australian SITS registry with 545 patients given rtPA according to standard treatment selec-
tion guidelines. We compared mortality rate, as well as the rates of excellent, and poor patient 
outcome at 3 months (mRS 0-1 and 5-6) with rtPA and major neurological improvement (MNI, 
NIHSS decrease >7 at 24 hours). We also compared the distribution of the acute NIHSS scores 
in the two datasets, and the relationship between NIHSS and mortality in a pooled analysis. 
Results:  The JHH median Onset/door-to-needle time was 171/50min and SITS 142/78min. 
The median NIHSS of JHH rtPA patients was 15 and for SITS was 13 (p<0.001). Only 20% of 
JHH patients were NIHSS <10, while 35% of SITS patients were NIHSS <10 (p<0.001), addi-
tionally 70% of JHH patients had an NIHSS> 13 compared to 50% for SITS (p<0.001). Pooled 
patient analysis indicated that an NIHSS of >19 was associated with 60% 3 month mortality. 
Mortality at 3 months was lower for JHH (15.8%), compared to the SITS data of 18.7%. JHH 
patients had a higher rate of MNI (34%) compared to SITS (26%, p<0.001).  JHH patients 
were more likely to achieve excellent outcome (40% vs SITS 35%, OR 1.23) with lower rates 
of poor outcome (25% vs SITS 30%, OR 0.79), Discussion: Access to detailed information on 
baseline stroke severity and clinical outcome allows valid comparisons. Despite higher baseline 
stroke severity and later onset to treatment time, JHH rtPA treated patients had, higher excellent 
outcomes and lower mortality which could reflect the use of advanced CT imaging selection. 
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Early outcome of aphasia following thrombolysis 
C. Flamand-Roze1, C. Denier2, F. Dib3,   4, J. Yeung5,  M. Solignac6, L. Bayon de la Tour7,  M. 
Sarov8, B. Falissard9, F. Pico10

 
APHP CHU Bicêtre, Le Kremlin Bicêtre, FRANCE1,APHP CHU Bicêtre, Le Krem-
lin Bicêtre, FRANCE2, Maison de Solenn, Paris, FRANCE3, , , 4, Hôpital Mignot, Ver-
sailles, FRANCE5, Hôpital Mignot, Versailles, FRANCE6, Hôpital Mignot, Versailles, 
FRANCE7, APHP CHU Bicêtre, Le Kremlin Bicêtre, FRANCE8, Maison de Solenn, Paris, 
FRANCE9,Hôpital Mignot, Versailles, FRANCE10 

Background: Data about aphasia and its early evolution following thrombolysis are rare. The 
aim of this study was to describe clinical patterns of response of aphasic symptoms following 
thrombolysis.  
Methods: Clinical and radiological data of consecutive stroke patients treated by thrombolysis 
during a 5 year period were routinely entered in prospective registries of 2 stroke units. Re-
covery of functions was evaluated as measured by NIHSS components at baseline, 24 hours 
and day 7. Patients were considered aphasic when item 9>0. Improvement was defined as any 
decreased in that score, and resolved aphasia as a decreased to a score of 0. We also used two 
“composite scores”: “language” (sum of the items“1b+1c+9”) and “motor” composite score 
(items“4+5+6”).  
Results: Out of the 338 patients who received thrombolysis, 178 had right and 139 left anterior 
hemispheric infarcts. Aphasia was present in 137 patients (40.5%). Among those, there was no 
difference in the frequency of normalization of language and motor scores, respectively 14.6% 
versus 16.5% of patients at H24 and 32.1% versus 37.0% at D7. There was no difference in 
language and motor recovery in patients who had both deficits (n=109). By contrast aphasia re-
covered significantly better in patients without limb motor deficit (n=28) than in patients with 
limb deficit, both at H24 (p<0.05) and D7 (p<10-4). These results were reinforced by trajectory 
modeling methods (p<0.005).  
Conclusion: Recovery of language and motor deficits run similarly when they coexisted in the 
same patient. Recovery of aphasia was significantly better in the absence of motor limb deficit.



702

23. European Stroke Conference

E-Poster Session Blue

B3041 Acute stroke: clinical patterns and practice  

Anemia on admission predicts short and long-term outcome in patients with acute isch-
emic stroke. 
H. Milionis1, V. Papavasileiou2, A. Eskandari3,  S. D’Ambrogio-Remillard4, G. Ntaios5,  P. Mi-
chel6 
 
Department of Internal Medicine, School of Medicine, University of Ioannina, Ioanni-
na, GREECE1,Department of Medicine, Medical School, University of Thessaly, Larissa, 
GREECE2, Neurology Service, Centre Hospitalier Universitaire Vaudois and University of Lau-
sanne, Lausanne, SWITZERLAND3, Neurology Service, Centre Hospitalier Universitaire Vau-
dois and University of Lausanne, Lausanne, SWITZERLAND4, Department of Medicine, Med-
ical School, University of Thessaly, Larissa, GREECE5, Neurology Service, Centre Hospitalier 
Universitaire Vaudois and University of Lausanne, Lausanne, SWITZERLAND6

Background: It is still debatable whether anemia is a definite risk factor for stroke and predicts 
outcome. We assessed the characteristics of patients with acute ischemic stroke (AIS) and ane-
mia and the prognostic significance of hemoglobin status on admission. 
Methods: All 2439 patients of the Acute Stroke Registry and Analysis of Lausanne (ASTRAL) 
between January 2003 and June 2011 were selected. Demographics, risk factors, pre-stroke 
treatment, clinical, radiological and metabolic variables in patients with and without anemia ac-
cording to the definition of the World Health Organization were compared. Functional disability 
and mortality were recorded up-to 12 months from admission. 
Results: Anemic patients (17.5%) were older, had lower body mass index, higher rates of cor-
onary artery disease (CAD), atrial fibrillation, diabetes mellitus and peripheral artery disease. 
Anemia was associated with more severe stroke manifestations, lower systolic and diastolic 
blood pressure measurements, worse estimated glomerular filtration rate and elevated C-reac-
tive protein concentrations upon admission and with increased modified Rankin scores during 
the follow-up. Anemic patients had higher 7-day, 3-month and 12-month mortality which was 
associated with hemoglobin status and other factors, including age, CAD, stroke severity, and 
baseline C-reactive levels. Hemoglobin levels were inversely associated with recurrent stroke 
and mortality throughout the 12-month follow-up. 
Conclusion: Anemia is common among AIS patients and is associated with cardiovascular co-
morbidities. Low hemoglobin status independently predicts short and long-term mortality. 
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Dysphagia in stroke patients. Risk factors and impact on prognosis 
E. Palomeras1, D. Muriana2, L. Rofes3,  D. Alvarez4, V. Casado5,  N. Vilardell6, P. Sanz7,  A.T. 
Cano8, P. Fossas9, P. Clave10
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de Mataro, Mataro, SPAIN8, Hospital de Mataro, Mataro, SPAIN9,Hospital de Mataro, Mataro, 
SPAIN10 

Background: Oropharingeal dysphagia (OD) is an underdiagnosed and undervalued symptom 
in acute phase of stroke. Our aim is to evaluate the prevalence and natural history of post-stroke 
OD, and to analyze the clinical, epidemiological and neurotopographic associated risk factors. 
Methods: A prospective study with 199 stroke patients consecutively admitted to our hospital 
was performed. Patients with previous dysphagia and patients transferred from other hospitals 
were excluded from the study. Dysphagia was assessed through the volume-viscosity swallow 
test performed within the first 24 hours after admission, at discharge and after 3 months. All 
Spanish Stroke Registry (RENISEN) data were included in the analysis.  
Results: OD was present in 53.8% of stroke patients on admission. In 34.7% both safety and 
efficacy of swallow was impaired, in 14.6% only efficacy, in 4.5% only safety. OD was sig-
nificantly associated with: advanced age (p<0.001), previous stroke (77% vs 49%, p=0.01), 
previous modified Rankin scale (mRS) >1 (67% vs 49%, p=0.037), TACI stroke (p=0.004), 
higher NIHSS (p=0.007) and stroke volume (p=0.004). OD in acute phase of stroke was also 
significantly associated with higher risk of respiratory infections (92% vs 51%, p=0.006), high-
er in-hospital mortality (90% vs 52%, p=0.02), longer in-hospital stay (p=0.016), a worse mRS 
at discharge (p<0.001) and higher rate of institutionalization (72% vs 42%, p<0.001). At dis-
charge, OD was still present in 76.4% of patients with OD on admission, and at 3 months of 
follow-up OD was still present in 61.1% of them. 
Conclusion: OD is a highly prevalent symptom in stroke patients and can remain as a chronic 
sequel after 3 months. It is associated to advanced age, previous stroke, previous dependence 
for daily activities and stroke severity. Patients with OD present higher rates of complications 
and worse prognosis. Therefore, OD should be diagnosed in early stages of stroke patients ad-
mission.
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High C-reactive protein is a better predictor of pneumonia after stroke than raised white 
cell count 
A.B. Warusevitane1, D.S. Karunatilake2, J. Sim3,  C. Roffe4

 
North Staffordshire Stroke Service, University Hospital of North Staffordshire NHS 
Trust, Stoke-on-Trent, UNITED KINGDOM1,Neuroscience Department, Frenchay Hospital, 
North Bristol NHS Trust, Bristol, UNITED KINGDOM2, Faculty of Health, Keele University, 
Stoke-on-Trent, UNITED KINGDOM3, North Staffordshire Stroke Service, University Hospi-
tal of North Staffordshire NHS Trust, Stoke-on-Trent, UNITED KINGDOM4

High C-reactive protein is a better predictor of pneumonia after stroke than raised white cell 
count 
Introduction 
Stroke patients have a high incidence of pneumonia and the diagnosis can be difficult as clinical 
signs and symptoms are frequently masked due to reduced consciousness, poor cough, hemi-
paresis and impaired inflammatory response. Initial chest radiographs may not show inflamma-
tory changes or their interpretation can be difficult. In this study we compare white cell count 
(WBC) and C-reactive protein (CRP) as diagnostic markers of post-stroke pneumonia. 
Method 
A total of 60 severe acute stroke patients (mean age 77 years, 63% female, median baseline NI-
HSS 17) with no evidence of acute infection and normal baseline WBC and CRP levels were 
observed for 14 days from stroke onset for development of pneumonia. Baseline and all avail-
able CRP and WBC values were reviewed. 
Results 
There were 34 episodes of radiologically confirmed pneumonia, 33 occurring within the first 
week. The mean of highest CRP levels were 35.5 - 32.4 mg/l for patients with no pneumonia 
and 120.3 - 89.6 mg/l for patients with pneumonia (p <0.001). The mean of highest WBC was 
11.1 - 3.1 x 106/ml for the no pneumonia group and 15.7 - 5.7 x 106/ml for the pneumonia 
group (p <0.001). The highest CRP levels were observed within 24 hours of pneumonia. CRP 
alone had a predictive power (R2) of 0.50; adding WBC only improved this by 4% (predictive 
power of CRP and WBC combination 0.54, WBC alone 0.25). On ROC analysis, the area under 
the curve was 0.86 for CRP and 0.77 for WBC. A CRP cut-off of 45 mg/l had sensitivity 0.69, 
specificity 0.84; a cut-off value of 65 mg/l had sensitivity 0.61, specificity 0.96 for diagnosing 
post-stroke pneumonia. For every 1 mg/l increment of CRP, the risk of pneumonia increased by 
5% (OR = 1.05). 
Conclusion 
CRP has a better predictive power than a raised WBC for the early diagnosis of pneumonia fol-
lowing stroke. A cut-off value of CRP 45 mg/l had the best combination of sensitivity and spec-
ificity. 
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Does Hyperostosis Frontalis et Interna have any clinical relevance in stroke patients? 
O. Ntlholang1, O. Mahon2, D. Bradley3, J.A. Harbison4
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James’s Hospital, Dublin, IRELAND3, St James’s Harbison, Dublin, IRELAND4

Introduction: Hyperostosis Frontalis et Interna (HFI) is a condition characterised by overgrowth 
of the bone of  inner mantle of the skull. It is more commonly found in women and is usually 
regarded as a benign, incidental finding which is often not even reported. In the era of hyper-
acute stoke care brain imaging is often the first test result available on admitted patients so all 
information that can be derived may be useful in assessment. 
Methods. Acute imaging and biochemistry results were reviewed on consecutive subjects ad-
mitted to the stroke service of a University Hospital over 6 months. Details of patient age and 
markers of metabolic function (eGFR and HBA1C) were recorded on each subject. Bone win-
dows CT scans were reviewed by a clinician blinded to metabolic results and presence of HFI 
identified. Where present it was characterised as minor or advanced disease. 
Results: 144 subjects (75M, 69F) were studied (mean age M 69.9 years, F 70.1). HFI was found 
in 2 men (2.7%) and 29 (42.0%) women. In the women, HFI was characterised as minor in 19 
and advanced in 10. HBA1C was not significantly higher in subjects with HFI (41.2 vs 41.7 
mmol/mol. p=0.81). Subjects with HFI were older (71.6 vs 67.1 years p=0.04) and mean eGFR 
was lower in subjects with HFI (66.6 vs 79.7mls/min p=0.002). 24 of 29 women with HFI had 
Grade 2 or greater renal dysfunction compared with 22 of the 40 subjects without HFI (p=0.02 
Chi Square, OR 3.9 (1.9-12.3)). 
Conclusion: In women, presence of HFI of the skull on brain imaging is associated with a sig-
nificantly higher prevalence of renal impairment. HFI is uncommon in men. 
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What to Expect: Creation of a patient and family information video to ease the trauma of 
acute stroke hospitalization 
L.B. Morgenstern1, K. Maddox2, V. Fanucchi3

 
University of Michigan, Ann Arbor, USA1,University of Michigan, Ann Arbor, USA2, Uni-
versity of Michigan, Ann Arbor, USA3

BACKGROUND: Stroke is a disease that takes people from normal health to critical condition 
in a matter of seconds. Patients and families report the experience as abrupt and traumatic.   
METHODS: We conducted patient and family focus groups and key informant interviews to 
determine the experience of acute stroke hospitalization from the patient and family perspec-
tive. An advisory committee consisting of stroke neurologists, stroke nurses, emergency medi-
cine physicians, public relations experts then worked to craft an eight minute video to be shown 
to patients and family in the emergency department and stroke unit to describe what the next 
few days will be like for them. 
RESULTS: An eight minute video script was written, revised after several panels of experts 
reviewed it for content. The video was then produced and shown to a variety of audiences (pa-
tients, family, stroke unit nurses, stroke neurologists, public relations and media experts). The 
video was edited and a few scenes were re-shot. The video uses humor and clear statements of 
compassion to provide information about what a stroke is, how stroke units work, what it will 
be like to have CT, MRI and echocardiography, and the role of doctors, nurses and therapists. 
The completed video is now used to put patients and families at ease, to improve compliance 
with medical procedures and to demonstrate our deep concern for patients and families in our 
stroke practice. 
CONCLUSION: A patient and family focused approach to providing compassionate stroke care 
is crucial for a successful stroke practice and to improve patient satisfaction and stroke out-
come. The video will be available for view at the ESC. 
 
 

B3046 Acute stroke: clinical patterns and practice  

Cognitive Function Evaluation after Cerebroavascular Diseases 
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Kangnam Sacred Heart Hospital, Seoul, SOUTH KOREA4, Kangdong Sacred Heart Hospi-
tal, Seoul, SOUTH KOREA5, Ilsan Hospital, Ilsan, SOUTH KOREA6, NMC, Seoul, SOUTH 
KOREA7, Sanggye Paik Hospital, Seoul, SOUTH KOREA8, Wonkwang University, Sanbon, 
SOUTH KOREA9

Objective: In our clinical experience, we recognize that most forms of stroke or cerebrovascular 
diseases can affect cognitive functions in certain way and to certain degree. This observation-
al study was performed to evaluate the effects of ischemic cerebrovascular diseases (CVD) on 
cognitive functions of the elderly patients who were previously known to be healthy without 
definite history of stroke or dementia. Clinical differences and characteristics of cognitive func-
tions of these individuals were studied. The data was then analyzed for future studies on vascu-
lar cognitive impairment. 
Methods: A total of 30 patients consenting eligible ischemic CVD patients and 30 matched 
community controls were studied. These individuals are given tests such as Korean version of 
MMSE(K-MMSE), Clinical Dementia Rating, and Global Deterioration Scale for evaluation of 
cognitive functions.  
Results: In CVD groups, patients after diagnosis of CVD from 3 months to 12 months were 
included. Age ranged from 51 to 79 years old (mean±SD, 68.5±8.2), K-MMSE score was 
21.6±4.2, from time of the diagnosis to study was 4.8±3.6 months. In control group, age ranged 
from 52 to 79 years old (mean±SD, 67.4±6.8), K-MMSE score was 26.7±2.8 respectively. 
Conclusion: This observational study suggested that ischemic CVDs can affect individuals 
without previous history of stroke or dementia on their cognitive functions to some extent and 
degree. Further studies are needed for follow up evaluation of these individuals as to how cog-
nitive function changes as they get aged or with recurrence of CVDs. 
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The effectiveness of CT scan in case of dizziness 
B. Banfai1, K. Drubits2, G. Nagy3,  Cs. Varga4, J. Betlehem5,  J. Marton6, E. Pek7,  K. Deutsch8, 
B. Radnai9 
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tal, Kaposvar, Kaposvar, HUNGARY3, Kaposi Mor Teaching Hospital, Kaposvar, Kaposvar, 
HUNGARY4, University of Pecs, Faculty of Health Sciences, Institute of Emergency Care and 
Health Pedagogy, Pecs, HUNGARY5, University of Pecs, Faculty of Health Sciences, Institute 
of Emergency Care and Health Pedagogy, Pecs, HUNGARY6, University of Pecs, Faculty of 
Health Sciences, Institute of Emergency Care and Health Pedagogy, Pecs, HUNGARY7, Uni-
versity of Pecs, Faculty of Health Sciences, Institute of Emergency Care and Health Pedagogy, 
Pecs, HUNGARY8, University of Pecs, Faculty of Health Sciences, Institute of Emergency 
Care and Health Pedagogy, Pecs, HUNGARY9

Background: Dizziness is a common problem among adults. It can be a very alarming symptom 
for cerebrovascular diseases. It is associated with a variety of neurological, otological, psy-
chiatric, cardiovascular and cerebrovascular conditions including stroke. There are important 
physical exams, lab tests and CT scan for the correct diagnosis. Methods: Between 1th January 
- 31th December 2010, 471 patients were admitted with dizziness (N=471) at the Emergency 
Department of the Kaposi Mor Teaching Hospital. Main complaints, symptoms, medical history 
and results of imaging tests were analyzed. The patients under 18 years and with serious mental 
or sensory impairment of consciousness or unconsciousness were excluded from the study. For 
the statistical analysis with SPSS 13.0 program descriptive statistics and Khi2-test were used. 
Results: The study included 138 (29,3%) males and 333 (70,7%) females. The mean age was 
55,91 years (SD=16,48). The most frequent accompanying symptoms were nausea (56,9%), 
headache (43,7%) and vomiting (31,4%). Based on the CTAS (Canadian Triage and Acuity 
Scale) 19% of the patient underwent the „urgent” category. 43,7% of all patients was performed 
CT scan. Older age (p=0,010), present headache (p<0,001), corner of the mouth distortion 
(p=0,002), limb- (p=0,046) or side weakness (p=0,05), difficulty speaking (p=0,001), ischemic 
heart disease (p=0,034) and prior stroke (p=0,002)  showed significantly associated results with 
performed CT. CT images showed only in 8 cases new damages. Only 25 of all patients (5,3%) 
have been described central neurological deficit, they were transported to the neurology. Con-
clusion: Most causes of dizziness are benign, but early recognition of serious or life-threatening 
disease is important, like stroke. It should be performed a risk score to predict adequate indica-
tion of head CT scan in patients with dizziness. 
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Diagnosis of pneumonia in acute stroke patients; is it different than in any other pneumo-
nia? 
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Bristol, UNITED KINGDOM2, Institution of Science and Technology for Medicine, Keele Uni-
versity, Stoke-on-Trent, UNITED KINGDOM3, North Staffordshire Stroke Services, University 
Hospital of North Staffordshire, Stoke-on-Trent, UNITED KINGDOM4

IIntroduction: The diagnosis of pneumonia following stroke is difficult as they do not manifest 
well recognised signs and symptoms of a respiratory illness. Due to muscle paralysis, lack of 
pharyngeal sensation, and reduced cough reflex, symptoms such as cough and purulent sputum 
are uncommon. Old age and stroke induced immunosuppression may affect patient’s ability 
to mount a febrile reaction to infection. A reduced level of consciousness, receptive dysphasia 
and muscle paralysis can affect the compliance needed for physical examination, elicitation 
and interpretation of physical signs. Therefore, relying on such symptoms alone will delay the 
diagnosis, especially in early stages of acute stroke. Initial chest radiographs may not show 
inflammatory changes or their interpretation can be difficult. However, early diagnosis is es-
sential for the initiation of appropriate treatment. Method: We reviewed signs and symptoms of 
47 pneumonias confirmed by chest radiograph of acute stroke patients (mean NIHSS 17, age 
77) for most consistent signs of pneumonia. Results: 70% of pneumonias occurred within first 
week. Commonly encountered symptoms were tachypnoea n=45 (95%) and a drop in oxygen 
saturation <90% on air n=44 (93%). Cough and purulent sputum and temperature >38°C were 
observed in 28 (59%), 25(53%) and 15(32%) episodes respectively. The highest mean tempera-
ture was 37.7°C. The commonest physical sign was new onset unilateral coarse crepitations 
(97%). Signs of consolidation and bronchial breathing were elicited in 25 (53%) and in 3 (6%) 
episodes respectively. 14 (30%) pneumonias had positive sputum cultures. Conclusion: The 
most common (present in over 90% of cases) clinical signs of pneumonia in patients with se-
vere stroke are tachypnoea, hypoxia, and coarse crepitations on examination of the chest. Some 
common signs such as pyrexia >38°C, cough and purulent sputum are seen less frequently in 
this patient population. Positive sputum cultures were not common. 
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Pre-hospital diagnosis of cerebrovascular events 
B. Banfai1, K. Feher2, Cs. Varga3,  G. Nagy4, J. Betlehem5,  J. Marton6, E. Pek7,  K. Deutsch8, B. 
Radnai9 
 
University of Pecs, Faculty of Health Sciences, Institute of Emergency Care and Health 
Pedagogy, Pecs, HUNGARY1,Kaposi Mor Teaching Hospital, Kaposvar, Kaposvar, HUNGA-
RY2, Kaposi Mor Teaching Hospital, Kaposvar, Kaposvar, HUNGARY3, Kaposi Mor Teaching 
Hospital, Kaposvar, Kaposvar, HUNGARY4, University of Pecs, Faculty of Health Sciences, 
Institute of Emergency Care and Health Pedagogy, Pecs, HUNGARY5, University of Pecs, Fac-
ulty of Health Sciences, Institute of Emergency Care and Health Pedagogy, Pecs, HUNGARY6, 
University of Pecs, Faculty of Health Sciences, Institute of Emergency Care and Health Peda-
gogy, Pecs, HUNGARY7, University of Pecs, Faculty of Health Sciences, Institute of Emergen-
cy Care and Health Pedagogy, Pecs, HUNGARY8, University of Pecs, Faculty of Health Sci-
ences, Institute of Emergency Care and Health Pedagogy, Pecs, HUNGARY9

Background: Symptoms of cerebrovascular events appear in different forms and therefore 
pre-hospital diagnosis can be difficult. Our aim was to assess the knowledge of the pre-hospital 
workers (doctors, paramedics, nurses) related to otoneurological symptoms. Adequate knowl-
edge is important to differentiate the disease from stroke symptoms.  Methods: the survey was 
done in the South Transdanubian Region of the Hungarian National Ambulance Service, be-
tween 15th December in 2011 - 1th September in 2012. The research tool contained questions 
about cerebrovascular symptoms including otoneurological diseases. During the research 61 
questionnaires were completed (N=61). For the statistical analysis MS Excel and SPSS 15.0 
program were used for descriptive statistics and Khi2-test. Results: The questions concerned 
the diagnostic process and therapy of otoneurological diseases. The main symptom of oto-
neurological is dizziness. 67,2% of participants could name at least one symptom of central 
dizziness. 73,8% of participants could identify the common symptoms of peripheral and cen-
tral dizziness. 50 health care workers (82%) would have required further training in this topic. 
Among the staff who worked more than 10 years (p=0,013) or had a second job at the emer-
gency department (p=0,02), performed the test better. The main (p=0,029) and accompanying 
(p=0,026) symptoms of benign paroxysmal positional vertigo recognized the paramedics better. 
Conclusion: Based on the results the knowledge of health care providers is incomplete in terms 
otoneurological diseases. Therefore it needs further training in order to be able to differentiate 
from other cerebrovascular diseases. The specific testing methods are often known to specialists 
only and other staff should be educated on this. 
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CEREBRAL VENOUS THROMBOSIS AND INTRACEREBRAL HEMORRHAGE 
A. Gogu1, D.C. Jianu2 
 
University of Medicine and Pharmacy “Victor Babes”, Timisoara, ROMANIA1,University 
of Medicine and Pharmacy “Victor Babes”, Timisoara, ROMANIA2

Background: Cerebral venous thrombosis (CVT), a rare but severe variety of cerebrovascular 
disease, is a well-known cause of intracerebral hemorrhage (ICH).  
Material and methods: We received 38 patients hospitalized on emergency between February 
2006 - December 2013 (only self - casuistry). Demographic (sex, age), clinical presentation, 
onset, imagistic (cerebral MRI - venous angiography) paraclinic (factor V Leiden mutation, 
CSF) data, as well as risk factors, treatment, evolution and neurologic recovery were all consid-
ered.  
Results: We studied 24 females and 14 males (63,2% vs. 36,8%). Etiology: oral contraceptives 
(11 cases), otomastoiditis (7 cases), dental abscess of the upper jaw (3 cases), maxilar sinusitis 
(2 cases), penetrating skull trauma (3 cases), ethmoidal puncture for frontal sinusitis (1 case), 
provoked abortion (2 cases), pregnancy (2 cases), puerperium (2 cases), hereditary thrombo-
philia - factor V Leiden, MTHFR, G20210A mutation (heterozigot fenotype - 5 cases), enceph-
alitis with HSV (1 case). CVT is characterized by a wide spectrum of clinical presentation and 
neuroimagistic aspects, with hemorrhagic lesions at 12 patients (31,5%). Focal motor or sen-
sory deficit, aphasia, disorders of consciousness, seizures and acute onset are more frequent in 
H-CVT than in non H-CVT. 
Conclusions: CVT as a cause of ICH must recognized because it is the only variety of ICH 
that should be treated with heparin. CVT is more common in women, associated with oral 
contraceptives, abortion, pregnancy or puerperium (42%).Young patients with CVT should be 
screened for thrombophilia. Patients with septic CVT, H-CVT and coma from the beginning 
has bad prognosis, the lethal cases decreasing at 2,6%.
Key words: cerebral venous thrombosis (CVT), intracerebral hemorrhage (ICH), MRI-venous 
angiography.



707

  Nice, France  2014

E-Poster Session Blue

E-Poster Session Blue
B3051 Acute stroke: clinical patterns and practice  

Impaired gastrointestinal motility in severe ischaemic stroke 
R. Patejdl1, S. Kolbaske2, T. Noack3,  R. Benecke4, M. Wittstock5

 
Institute of Physiology, University of Rostock, Rostock, GERMANY1,Department of Neu-
rology, University of Rostock, Rostock, 2, Institute of Physiology, University of Rostock, Ros-
tock, 3, Department of Neurology, University of Rostock, Rostock, 4, Department of Neurology, 
University of Rostock, Rostock, 5

Background:    
Impaired gastrointestinal motility is a common complication in patients in intensive care units. 
The significance of gastroparesis as a specific problem caused by severe ischemic stroke re-
mains yet ill defined. 
Methods: Clinical data, electrogastrography and measurements of gastric-volume using serial 
refractometry in ischemic stroke patients (n=18) (72 ± 10 years) and controls (n=6) (73 ± 11,2 
years) were prospectively studied to predict development of gastroparesis in severe neurologic 
disease. 
Results: Brix-Ratios greater than 0.6 were seen in 11 of 18 (61%) patients suffering from 
severe ischemic stroke. Disturbance of gastrointestinal motility in patients was associated with 
poor outcome (modified ranking scale >3). A history of diabetes and large infarct size are pre-
dictive for gastroparesis. An impact of infarct localization on impaired gastric motility such as 
in stroke-induced immunodepression infection and dysphagia could not been shown. 
Conclusion:  
After this proof of principle, further data is needed to look for specific risk factors and to work 
on therapeutic concepts to avoid complications of impaired gastrointestinal motility.

B3052 Acute stroke: clinical patterns and practice  

Cardiac assessment in stroke patients 
K. Amin1, V.C. Goodoory2, N. Goorah3,  A.K. Singh4

 
East Lancashire Hospitals NHS trust, Blackburn, UNITED KINGDOM1,East Lancashire 
Hospitals NHS Trust, Blackburn, UNITED KINGDOM2, East Lancashire Hospitals NHS Trust, 
Blackburn, UNITED KINGDOM3, East Lancashire Hospitals NHS Trust, Blackburn, UNITED 
KINGDOM4

Introduction 
Stroke and myocardial infarction (MI) share similar risk factors and pathophysiology. Patients 
who have suffered from a stroke are at increased risk of further cardiovascular events, including 
stroke and MI. The Royal College of Physicians recommends that appropriate secondary pre-
vention should be commenced as soon as possible. They also recommend that patients who are 
suitable for secondary prevention should be appropriately investigated as soon as possible and 
certainly within a week of onset. 
Methods 
Our audit looked retrospectively at 60 randomly selected patients who were diagnosed with 
stroke over a 4-month period at Royal Blackburn Hospital. We looked through their notes to 
audit the investigations that were done within a week of admission. We excluded 4 patients be-
cause they either died within the first week of admission or were not appropriate for secondary 
prevention.  The results were analysed and graphs made using Microsoft Excel. The predefined 
standard for this audit is 100%.  
Results 
Out of the 56 patients included, 54% (30) were male and 46% (26) were female. The average 
age was 71.9 years. A high proportion of patients (98%) had an electrocardiogram (ECG) done. 
12 patients  (21%) had their serum troponin checked, 46 patients (82%) had their serum cho-
lesterol done and 46 (82%) patients had their glucose checked. 29 patients (52%) had a chest 
radiograph and only 5 patients (9%) had an echocardiogram performed.  
Discussion 
Our audit shows that the current practice at Royal Blackburn Hospital is not meeting the nation-
al guidelines. Not all patients presenting with stroke are being assessed clinically from a cardio-
vascular perspective. ECG is a routine test done at our trust. However, we are still not meeting 
the standards for cholesterol and glucose checks, chest radiographs and echocardiograms.  We 
will implement changes and re-audit in 1 year. 
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Delayed initiation of feeding via Nasogastric tubes in stroke patients: Queens Hospital Ex-
perience 
S. ANDOLE1, N. Gadappa2, L. AL DHAHIR3,  S. Sliuzaite4

 
Barking Havering and Redbridge Hospitals NHS Trust, Romford, UNITED KING-
DOM1,Barking Havering and Redbridge Hospitals NHS Trust, Romford, UNITED KING-
DOM2, Barking Havering and Redbridge Hospitals NHS Trust, Romford, UNITED 
KINGDOM3, Barking Havering and Redbridge Hospitals NHS Trust, Romford, UNITED 
KINGDOM4

Background:  Early Placement of Nasogastric tubes in stroke patients suffering from poor swal-
lowing is now a standard way of care in secondary care settings. There are standard procedures 
and protocols in place in most hospitals in placement of these tubes and then starting of feeding 
as early. A significant majority of these patients need radiographic confirmation to check the 
site of these tubes prior to commencement of feeding. 
The study was done to monitor if there are any barriers in smooth and effective implementation 
of the pathways relating to the tubes and to improve patient experience in the initial stages of 
their treatment. 
Methods: We looked at randomly assigned thirty patients who had feeding via Nasogastric 
Tubes. This was a retrospective study and the hospital records of these patients were reviewed 
with exact times when they were placed and X rays when done and check done and feeding 
commenced. 
Results: On an average there was greater than 4 hours and 25 minutes delay in starting feed af-
ter NG placement. Approximately 7% of patients it was re siting of the Tube and 90% of these 
patients. There was no difference in average timings from patient to patient and in different 
times of the day and severity of stroke. 
Conclusions: In a tertiary hospital with significant patient load, check x rays to confirm Naso-
gastric tubes take significant time and that in turns delays starting of feeding and possibly oral 
medication. Although not routine placement devices when used safely may reduce these times 
and thereby improve patient experience and recovery. 
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Unpleasant flavours and odours. Dysosmia and dysgeusia after thalamic infarction. 
P.M. Janssen1, A.H.C.M.L. Schreuder2, P.J. Koehler3

 
Department of Neurology, Atrium Medical Center Parkstad, Heerlen, THE NETHER-
LANDS1,Department of Neurology, Atrium Medical Center Parkstad, Heerlen, THE NETHER-
LANDS2, Department of Neurology, Atrium Medical Center Parkstad, Heerlen, THE NETH-
ERLANDS3

Background 
Distorted taste and smell can be caused by infections, medication side effects, metabolic disor-
ders, brain tumors and less frequently by cerebral infarction. We present a case of thalamic in-
farction with delayed symptoms of unpleasant taste and smell. 
Case 
A 63-year-old woman without relevant medical history presented with left-sided homonymous 
hemianopia with sudden onset. On admission, no other neurological deficits were found. Brain 
MRI revealed a recent infarction of the right thalamus and right occipital lobe (Figure). Further 
investigations showed an elevated cholesterol and atrial fibrillation. Four months later she no-
ticed a complete loss of taste and smell. At neurological examination left-sided hemianopia was 
still present, but no other signs, in particular no dysfunction of the cranial nerves. Investigations 
at the otolaryngology department showed no abnormalities. Over the next months, the loss of 
taste and smell changed into distorted, unpleasant taste (dysgeusia) and smell (dysosmia). There 
were no gustatory or olfactory hallucinations. Repeated examination by neurologist and otolar-
yngologist did not reveal any new findings. The distorted taste and smell resulted in an aversion 
of food and a decrease in quality of life. 
Discussion 
We suggest that the dysgeusia and dysosmia are late symptoms of the thalamic infarction that 
occurred several months earlier. The thalamus is involved in many processes including that of 
smell and taste. Previous studies showed that thalamic lesions do not influence olfactory detec-
tion but impair olfactory identification significantly. Only right-sided thalamic lesions caused 
a reduction of pleasantness of pleasant odours. Several case reports of thalamic infarction with 
taste disorders have been published. As with thalamic pain syndrome this case suggests there 
can be a delay in presentation of symptoms. 
Conclusion 
Thalamic infarction may cause delayed dysgeusia en dysosmia. 
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Dissection of extracranial segment arteria carotis interna ; single center experience retro-
spective analysis 
Z. Eichlova1, S. Klimosova2, M. Sercl3

 
Neurocentrum - neurology dep., Regional hospital Liberec, Czech rebuplic, Liberec, 
CZECH REPUBLIC1,Neurocentrum -  stroke unit,  Regional hospital Liberec, Czech rebu-
plic, Liberec, CZECH REPUBLIC2, Dep. of radiology, Regional Hospital Liberec, Liberec, 
CZECH REPUBLIC3 

Dissection of internal carotid artery (ICA) is a less common cause of ischemic stroke (IS). 
During 2011-2013 we diagnosed increasing number of patients with ICA dissection (dICA). 
Method: Retrospective analysis of patient records 1/2011 - 12/2013. Presenting symptoms, 
computed tomography angiography (CTA) findings, acute phase therapy, initial and discharge 
National Institutes of Health Stroke Scale (NIHSS), 3-months carotid imaging outcome were 
evaluated. Results: 13 patients (pts), 5 females and 8 males, age 34 - 63, median 46 years, 
were hospitalized. Total number of 15 dICA caused 7 occlusions and 8 significant ICA steno-
sis. Spontaneous dICA occurred 9x, 2 lesions were caused by trauma and 2 were iatrogenic. 9 
pts were admitted for sudden onset of neurological deficit (NIHSS 0-8). Hemicrania or neck 
pain occurred 3x ( 38,5%), Horner’s syndrome in 1 patient ( 8%). All pts with suspected IS had 
admission CT + CTA. Iatrogenic injury was diagnosed during endovascular procedure. Acute 
phase of IS treatment was intravenous (IVT, n=1) and intraarterial ( IAT, n=1) thrombolysis and 
carotid stent placement (n=6). 7 pts didn´t fulfill criteria for acute intervention. Subacute phase 
imaging found minor ischemic changes in 7 pts, 1 pt suffered ischemia of entire ICA territo-
ry. Discharge NIHSS was ≤ 1 in 10 pts, 1x NIHSS= 30, median 0. CTA ( n=4) and ultrasound 
(n=5) were used as follow-up carotid imaging methods, 4 pts were not examined. No resteno-
sis was detected in stents placed successfully, no recanalization in radiologically unsuccessfull 
angioplasties. Asymptomatic contralateral dICA was detected in 2 pts. Conclusion: Ipsilateral 
hemicrania, neck pain and Horner’s syndrome occurred only in 38,5% of our pts. dICA was 
diagnosed mostly through systematic work-up of pts with sudden onset neurological deficit in-
cluding imaging of cerebral arteries. Taylor-made management based on clinical and radiologi-
cal criteria lead to favourable early clinical outcome in our cohort. 
 
 


