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13:00 - 17:30

Tuesday 22 May 2012

Auditorium III

6. Stroke Meeting for Nurses – Physiotherapists – Speech and Occupational Therapists Study/Research Assistant
Chairs: V. Hömberg, Germany and S. Middelton, Australia

13.00-14.30
Plenary Session
Fever, swallow, hyperglycaemia, and pain management: implementing evidence in acute stroke care
S. Middleton, Australia
Early care is relevant for good recovery and outcome
H. Binder, Austria
Interplay between physicians ,therapists and nurses in acute stroke
Results of a preliminary analysis
L. Saltuari, Italy
14.30-15.00
Poster Session
15.00-17.00
Workshops A & B
WORKSHOP A (target audience: stroke nurses)
Joint presentation by the stroke physician and stroke nurse
How to manage fever ?
L. Saltuari, Italy and C. Heinz, Austria
How to manage swallowing ?
H. Binder and TH. Zaussinger, Austria
How to manage hyperglycaemia ?
M.G. Hennerici and M.R. Hennerici, Germany
How to manage pain ?
D. Boering and C. Spahn, Germany
WORKSHOP B (target audience: Physiotherapists, Speech and occupational therapists, psychologists)
Evidence based vs individualised treatments
Introduction: Use and misuse of EBM in rehabilitation
V. Hömberg, Germany
EBM concepts in motor rehabilitation
G. Kwakkel, The Netherlands
EBM concepts in language rehabilitation
F. Pulvermueller, UK
EBM concepts in cognitive rehabilitation
C. Bindschaedler, Switzerland
EBM concepts in perceptual rehabilitation
J.Zihl, Germany
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Tuesday 22 May 2012
13:00 - 15:00

1. Teaching Course Stroke algorithms, scales, and scores
Chairs: H. Ay, USA and J. De Keyser, Belgium

Auditorium V

Ethiological subtyping tools – an update - H. Ay, USA
Pitfalls with the NIH stroke scale - M.- L. Mono, Switzerland
Measuring stroke outcome: when and how? - J.De Keyser, Belgium
The ABCD2 score – what does it tell? - G. Tsivgoulis, Greece
13:00 - 15:00

2 . Teaching Course Posterior circulation stroke syndromes
Chairs: D. Kömpf, Germany and J.S. Kim, Korea

Auditorium VI

Brain-stem stroke eponyms – an update - J.S. Kim, Korea
Cerebellar stroke syndromes - T. Moulin, France
Oculomotor presentations of brain-stem ischaemia - D. Kömpf, Germany
Vertebral artery stenosis Clinical significance and management options - B. van der Worp, The Netherlands
13:00 - 15:00

3. Teaching Course Subarachnoid hemorrhage
Chairs: G. Rinkel, The Netherlands and O. Nilsson, Sweden

Auditorium VII

Diagnostic aspects of subarachnoid hemorrhage - M. Vergouwen, The Netherlands
Less common variants of SAH: perimesencephalic and convexal bleeds - R. Geraldes, Portugal
Update on SAH management and therapeutics - O. Nilsson, Sweden
Long term prognostic aspects after SAH - G. Rinkel, The Netherlands
13:00 - 15:00

4. Teaching Course Iatrogenic stroke

Chairs:A. Tsiskaridze, Georgia and A. Lindgren, Sweden

Auditorium VIII

Perioperative stroke - A. Lindgren, Sweden
Stroke related to cardiac procedures - C. Weimar, Germany
Complications of thrombolytic therapy for ischemic stroke - N. Nighoghossian, France
Intracranial bleeding-complications of anticoagulant therapy - A. Tsiskaridze, Georgia

13:00 - 15:00

5. Teaching Course Long term neuropsychiatric consequences of stroke
Chairs: G. Mead, UK and A. Verdelho, Portugal

Auditorium II

Post stroke depression - A. Verdelho, Portugal
Fatigue - G. Mead, UK
Post stroke dementia- L. Pantoni, Italy
Personality changes after stroke - L. Caerio, Portugal

15:30 - 17:30

6. Teaching Course Haemorrhagic stroke
Chairs:C. Cordonnier, France and D. Werring, UK

Auditorium V

Is it a primary haemorrhage or secondary haemorrhagic transformation? - V. Caso, Italy
Cerebral amyloid haemorrhage and intracerebral haemorrhage - C. Cordonnier, France
Microbleeds – current concepts - D. Werring, UK
Management of haemorrhagic stroke - T. Steiner, Germany
15:30 - 17:30

7. Teaching Course acunar stroke and cerebral small vessel disease:
from clinical presentation to treatment
Chairs: R. van Oostenbrugge, The Netherlands and O. Benavente, Canada

Auditorium VI

Lacunar stroke: clinical presentation and evidence for different subtypes - R. van Oostenbrugge, The Netherlands
Small vessels elsewhere – what can they tell us about subtypes of cerebral small vessel disease? The retina and beyond - C. Chen, Singapore
Imaging of lacunar stroke and related small vessel disease phenotypes.
Relationship to background risk factors and future disease risk - F. Doubal, UK
Treatment and secondary prevention of lacunar ischaemic stroke - O. Benavente, Canada
15:30 - 17:30

8. Teaching Course Advances in dissections
Chairs: M. Arnold, Switzerland and E. B. Ringelstein, Germany

Auditorium VII

The mystery of cervical artery dissections - M.-G. Bousser, France
Advances in pathophysiology of dissections - S. Debette, France
Advances in diagnosis of dissections - E. B. Ringelstein, Germany
Management of dissections - M. Arnold, Switzerland
15:30 - 17:30

9. Teaching Course Stroke prevention
Chairs: H. Christensen, Denmark and G. Ford, UK

Auditorium VIII

What is a optimal blood pressure control? - S.Laurent, France
Lipids and stroke. Statins for all? - H. Christensen, Denmark
Modification of Life style risk factors: which methods are most effective? - P. Wester, Sweden
Prevention of stroke in the very elderly: should we be more cautious? - G. Ford, UK
15:30 - 17:30

10. Teaching Course Scientific publishing in the stroke field
Chairs: S. Davis, Australia and A. Alexandrov, USA

Auditorium II

How to write a good manuscript - A. Alexandrov, USA
How to handle a rejection - N. Venketasubramanian, Singapore
How to write a congress abstract - L. Hirt, Switzerland
How to review - S. Davis, Australia

17:45 - 18:45 Opening Ceremony
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Wednesday 23 May 2012 - Programme Overview
Aud.I
8:30

Aud. V

Aud. VI

Aud. VII

8:30 - 10:00
Mini Symposium 1
Update SVD

8:30 -10:00
Academic Symposium
1
EIS

Oral Session
8:30 – 10:00
Intracerebral/subarachnoid haemorrhage and
venous diseases A

9:30
10:00

11:00
11:30
12:00

Aud. II

Oral Session
8:30 - 10:00
Experimental
studies A

Oral Session
8:30 - 10:00
Brain imaging A

Aud. III

Aud. IV

8:30 - 10:00

9:00

10:30

Aud. VIII

Oral Session
8:30 10:00
Meta-analysis and reviews

10:00- 10:30 Coffee Break
10:30 - 11:30
Opening/ Wepfer Award/Lecture
Oral Session
11:30 - 12:30
Large Clinical Trials I

12:30
12:45
13:00
13:30

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

12:45 - 14:15
Lunch Satellite
Symposium
Bayer

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

14:15
14:30
14:30 - 16:00
Mini Symposium 2
after IST3

15:00
15:30
16:00

14:30 - 16:30
Educational Symposium 1
New AntiCoag

16:45
17:00
17:30

Oral Session
14:30 - 16:00
Etiology of stroke and
risk factors A

Oral Session
14:30 - 16:00
Management and
economics

Oral Session
14:30 - 16:00
Vascular biology

16:00- 16:30 Coffee Break

16:15
16:30

14:30 - 16:00
Academic Symposium
2
Stem Cells

Oral Session
16:30 - 18:00
16:30 - 18:00
Joint Symposium
Intracerebral/subarachESNCH - ESC
noid haemorrhage and
Neurovascular Ultravenous diseases B
sound

Oral Session
16:30 - 18:00
Experimental studies
B

Oral Session
16:30 - 18:00
Etiology of stroke and
risk factors B

Oral Session
16:30 - 18:00
Brain imaging B

18:00
18:15
18:30
19:00

18:15 - 19:45
Satellite Symposium
Moleac

18:15 - 19:45
18:15 - 19:45
Satellite Symposium
Satellite Symposium
Bristol -Myers Squibb/
EVER Neuro Pharma
Pfizer

18:15 - 19:45
Satellite Symposium
ev3

18:15 - 19:45
Satellite Symposium
Stryker

19:45
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Wednesday 23 May 2012
8:30 - 10:00

Mini Symposium 1

Auditorium V

Update on Cerebral Small Vessel Disease
Chairs: M.G. Hennerici, Germany and M. Dichgans, Germany
Blood pressure and the risk of lacunar stroke: Epidemiological data and mechanisms
P.M. Rothwell, UK
Imaging lacunar stroke: Challenges and novel opportunities
J. Wardlaw, UK
Imaging white matter lesions: Update on MR diagnosis
H. Chabriat, France
Cognitive decline: Characteristics and mechanisms
M. Dichgans, Germany
Gait disturbance: Characteristics and mechanisms
H. Bäzner, Germany

8:30 - 10:00

Academic Symposium 1

Auditorium VII

Improving implementation of research evidence into clinical practice in stroke: the European Implementation Score (EIS) collaboration
Chairs: C.D.A. Wolfe, UK and P.U. Heuschmann, Germany
The European Implementation Score (EIS) - a novel tool for identifying factors successful in research implementation into clinical practice
J. Baeza, UK
Current methods used for implementing research evidence into practice in Europe
A. Di Carlo, Italy
A step forward towards a common European set of quality indicators in stroke care
B. Norrving, Sweden
Lessons learnt from variations in delivering acute stroke care in Europe
S. Wiedmann, Germany

8:30 - 10:00
Oral Session. Intracerebral/subarachnoid haemorrhage and venous diseases A
Chairs:J. M. Ferro, Portugal and T.Tatlisumak, Finland

Auditorium V

1 Intracerebral/subarachnoid haemorrhage and venous diseases A
8:30 - 8:40
High yield of long term screening for intracranial aneurysms in persons with familial intracranial aneurysms
A.S.E. Bor1, G.J.E. Rinkel1, M.J.H. Wermer2
University Medical Center Utrecht, Utrecht, THE NETHERLANDS1, Leiden University Medical Center, Leiden, THE NETHERLANDS2
Background: Persons with two or more first degree relatives with intracranial aneurysms (IA) have an increased risk of IA development and subarachnoid hemorrhage. As aneurysms develop during life, these persons are often offered repeated screening.
The yield of such long-term follow-up is uncertain and it is unknown how long screening should be continued. We investigated the yield of long term screening for IA in familial IA.
Methods: We included all persons older than 20 years with two or more first degree relatives with (un)ruptured IA who received screening for IA in our hospital. We recorded history of familial IA and SAH, risk factors for IA development, screening interval, and the result of screening.
Results: De novo aneurysms were found in 53 of 462 persons (12%) at the first screening cycle, in 23 of 241 persons (10%) at the second screening cycle (median follow up (FU) 5 years); in 8 of 116 persons (7%) at the third screening cycle (median FU
4 years), and 3 of 51 persons (6%) at the fourth screening cycle (median FU 4 years). Thirty-three of the 87 (38%) detected aneurysms were treated. Persons with a history of (un)ruptured IA had an increased risk of a positive first (RR 3.3; 95%CI 1.9-5.7)
and follow up screening (RR 2.9; 95%CI 1.6-5.5) compared to persons without a history of IA. However, the three persons with a de novo aneurysm at the fourth screening cycle did not have previous IA. Six of 53 (11%) aneurysms discovered at the first
screening were found in persons < 30 years old.
Conclusion: The yield of long term screening in persons with familial intracranial aneurysms is high, even if the first screening cycle(s) did not show aneurysms. Persons with a previous (un)ruptured IA have an increased risk of de novo aneurysm development. Screening should start before the age of 30 and should be continued over a long period of time.
Funding: Dutch Heart Foundation, grant number NHS2007B106

2 Intracerebral/subarachnoid haemorrhage and venous diseases A
8:40 - 8:50
The relationship between genetic and environmental risk factors and the size of ruptured intracranial aneurysms.
R. Kleinloog1, F.N.G. van ‘t Hof1, F.J. Wolters1, I.C. van der Schaaf1, M. Günel2, G.J.E. Rinkel1, Y.M. Ruigrok1
University Medical Centre Utrecht, Utrecht, THE NETHERLANDS1,
Yale University School of Medicine, New Haven, Connecticut, USA2
Background: Subarachnoid haemorrhage (SAH) from a ruptured intracranial aneurysm (IA) is a complex disease. Genome wide association studies (GWAS) identified five genetic risk loci for IA (Nat Genet 2010;42:420-5). Smoking, hypertension and excessive alcohol intake are environmental risk factors for SAH. Since size of IA is a risk factor for rupture and poor outcome after rupture, we investigated the association between genetic (as identified in GWAS) and environmental risk factors with size of
ruptured IA.
Methods: The genotypes of six single nucleotide polymorphisms (SNPs) of the five genetic risk loci for IA were obtained from 700 patients with ruptured IA (admitted to the University Medical Centre Utrecht between 1997 and 2007) previously genotyped in the GWAS while 255 additional patients (admitted between 2007 and 2011) were genotyped for these SNPs. IA were measured on CT-angiography or digital subtraction angiography. Size was dichotomized into <7 mm and ≥7 mm. The association between risk factors and IA size was analysed with odds ratio’s (OR) and corresponding 95% confidence intervals (CI). The association between SNPs and size was assessed for single SNPs and for the combined effect of the SNPs using a risk allele
score. Results: Single SNPs showed no association with IA size (rs10958409: OR 0.83, 95% CI 0.62 – 1.11; rs9298506: OR 0.89, 95% CI 0.66 – 1.21; rs1333040: OR 1.21, 95% CI 0.96 – 1.51; rs12413409: OR 0.96, 95% CI 0.61 – 1.49; rs9315204: OR
0.98, 95% CI 0.75 – 1.27; rs11661542: OR 0.87, 95% CI 0.70 – 1.08). Also no association of the risk allele score with IA size was found. Smoking was significantly associated with large IA (OR 1.56, 95% CI 1.06 – 2.30), while hypertension (OR 1.04,
95% CI 0.74 – 1.48) and excessive alcohol intake (OR 0.75, 95% CI 0.39 – 1.45) were not.
Conclusion: Smokers have larger ruptured IA than non-smokers. The five genetic risk loci, hypertension and alcohol intake have no major influence on size of ruptured IA.

3 Intracerebral/subarachnoid haemorrhage and venous diseases A
8:50 - 9:00
The incidence of cerebral venous thrombosis among adults: a cross-sectional hospital based study
J.M. Coutinho1, S.M. Zuurbier1, M. Aramideh2, J. Stam1
Academic Medical Centre, Amsterdam, THE NETHERLANDS1
Medical Centre Alkmaar, Alkmaar, THE NETHERLANDS2
Background: The incidence of cerebral venous thrombosis (CVT) among adults is estimated at 2 – 5 per million per year, but no population based data with adequate case ascertainment are available.
Methods: We performed a cross-sectional study among all 19 hospitals in two Dutch provinces with a total population of 3.1 million. CVT cases diagnosed between January 1st 2008 and December 31st 2010 were identified using the Dutch financial coding system for hospital care (DBC) and the International Classification of Diseases system, 9th edition. All medical records of potential patients were hand searched to identify CVT cases. Eligibility criteria were: CVT diagnosed by magnetic resonance
imaging with venography, computed tomographic venography, conventional angiography or autopsy; Age 18 years or older; resident of North-Holland or Flevoland; no other diagnosis at follow-up. Care was taken to avoid duplicate counts. Information on
baseline condition, risk factors, treatment and outcome was recorded on a case report form. The Dutch national bureau for Statistics provided population figures of the 2 provinces during 2008 – 2010, which were used as denominator.
Results: Among 9270 potential cases, we identified 147 patients diagnosed with CVT. We excluded 53 patients for the following reasons: wrong diagnosis (9), duplicate count (13), age < 18 (17), and living outside of caption area (14). Therefore, 94 patients were included in the analysis. The overall incidence was 13.2 per million patient-years (95% CI 10.6 – 16.1). Median age was 41 and 72% were women. Women aged 31 – 50 had the highest incidence (27.8, 95% CI 19.8 – 38.2). Baseline clinical findings and risk factor profiles were similar as in previous studies of CVT. 96% of patients were treated with anticoagulation and mortality was 1% at discharge and 3% at follow-up.
Conclusion: The incidence of CVT among adults is much higher than previously believed.

4 Intracerebral/subarachnoid haemorrhage and venous diseases A
9:00 - 9:10
Correlation Analysis of Internal Jugular Veins Abnormalities and Cerebral Venous Sinus Thrombosis
L.Y. Jia1, Y. Hua1, X.M. Ji2, J.T. Liu3
Department of Vascularultrasonography, Xuanwu Hospital, Capital Medical University, Beijing, CHINA1, Department of Neurosurgery,Xuanwu Hospital, Capital Medical University, Beijing, CHINA2, Department of Radiology, Xuanwu Hospital, Capital
Medical University, CHINA3
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Background: Cerebral venous sinus thrombosis (CVST) is a unique form of stroke with numerous causes and risk factors. However, there are still a portion of cases with unknown reasons. This study is to investigate the relationship between internal jugular veins (IJV) abnormalities and the development of CVST. Methods: A total of 51 consecutive CVST patients with unknown causes and 30 healthy individuals served as normal controls were recruited into this study. The morphology and the hemodynamics of bi-lateral IJVs were evaluated by color Doppler flow imaging (CDFI). The diameter, the maximum velocity (Vmax) as well as the reflux time at the 3 points of IJV (defined as J1, J2 and J3) were measured and recorded. Results: In 30 healthy
individuals, there were no differences between the two sides regarding the mean values of diameter and Vmax at the three points along the IJV. Among the 51 CVST patients, 20 (39.2%) patients had a normal IJV and 31 (60.8%) patients had an abnormal
IJV. The types of IJV abnormalities included annulus stenosis in 19 cases (61.3%), hypoplasia in 9 cases (29.0%), thrombosis in 2 cases (6.5%) and anomalous valve in 1 case (3.2%). In patients with unilateral IJV abnormality, the minimum diameter of
the IJV on the lesion side was significantly smaller than that on the contralateral side (2.1+/-1.1mm vs.6.2+/-3.0mm, P<0.0001). When compared with contralateral side, the Vmax of the lesion side with unilateral annulus stenosis was significant higher
(110.5+/-49.7cm/s vs.68.7+/-29.5cm/s, P<0.05); however, it was lower in patients with unilateral hypoplasia (45.3+/-28.6 vs.87.5+/-39.7cm/s, P<0.05). Furthermore, among 27 cases with unilateral IJV abnormality, all the CVST occurred on the same side
as the IJV lesions. Conclusion: IJV abnormality identified by CDFI closely correlated with the development of CVST, which is a newly identified risk factor for CVST.

5 Intracerebral/subarachnoid haemorrhage and venous diseases A
9:10 - 9:20
Small juxtacortical hemorrhages specific for cerebral venous thrombosis
J.M. Coutinho, S.M. Zuurbier, R. van den Berg, D. Troost, J. Stam, C.B. Majoie
Academic Medical Centre, Amsterdam, THE NETHERLANDS
Background: Intracranial hemorrhages (ICH), including hemorrhagic infarcts, occur in 40% of patients with cerebral venous thrombosis (CVT). The morphology varies, ranging from local subarachnoid hemorrhage and small subcortical lesions to large
hemorrhagic infarcts. We examined whether small juxtacortical hemorrhages (JCH) are associated with a distinctive clinical profile and whether these hemorrhages are specific for CVT.
Methods: We retrospectively identified all CVT cases treated in our hospital between 2000 and 2010. Children younger than 12 were excluded. Data on clinical manifestations and outcome were extracted from hospital records. We scored cerebral imaging
results and assessed location of the thrombus and the presence and type of parenchymal lesions. Small hemorrhages (< 25 mm in diameter) located in de white matter just below the cortex were scored as JCH (figure). To determine the specificity of JCH
for CVT, we assessed as controls all non-traumatic, non-CVT hemorrhages in patients younger than 60 treated during the same time period in our hospital.
Results: 94 CVT patients were identified. 52 had an ICH, of whom 19 fulfilled the criteria for JCH. Twelve patients had multiple JCHs. In total, we identified 75 JCHs with a median diameter of 9 mm (IQR 7-13). When compared with the 33 patients with
other types of ICH caused by CVT, patients with a JCH more often had focal neurological deficits (79 vs. 47%, p=0.05) and thrombosis of the superior sagittal sinus (100 vs. 36%, p<0.001). Mortality at follow-up was similar in both groups (26 vs. 21%,
p=0.67). Among the 322 controls (non-traumatic ICHs, not caused by CVT) we identified 3 patients with a JCH. Thus, the specificity and positive predictive value of JCH for CVT were 99% (95% CI 97-100%) and 86% (95% CI 64-96%) respectively.
Conclusions: The presence of small juxtacortical hemorrhages is highly specific for cerebral venous thrombosis, and is associated with thrombosis of the superior sagittal sinus.

6 Intracerebral/subarachnoid haemorrhage and venous diseases A
9:20 - 9:30
Symptomatic hemorrhage in patients with cerebral cavernous malformations: A prospective longitudinal cohort study.
H.M. Schneble1, A. Soumare1, D. Hervé1, J.P. Guichard1, D. Bresson1, F. Riant1, E. Tournier-Lasserve1, C. Tzourio2, H. Chabriat1, C. Stapf1
Lariboisière Hospital, Paris, FRANCE1, INSERM U 708, Bordeaux, FRANCE2
Background: Cerebral cavernous malformations (CCM) are the most frequently diagnosed vascular malformations in the brain and are often asymptomatic. Only limited data exist on the longitudinal risk of CCM-related hemorrhage.
Patients and Methods: We followed 102 consecutive patients (60% women, mean age 46 years +/-15) at our tertiary referral center for brain vascular malformations. A single CCM was found in 68 patients (67%), and multiple CCM were diagnosed in 34
patients (33%). The total number of CCM was 772 (average 7.6 CCM/patient). The diagnostic event was symptomatic hemorrhage in 11 patients (11%), epileptic seizure in 13 (13%), and focal neurological deficit unrelated to hemorrhage in 22 (21%),
while 56 patients (55%) were asymptomatic at diagnosis.
Results: The mean follow-up was 3.6 years (3.2 SD) leading to 9671 CCM-years of observation. Six patients were censored after surgical CCM removal. Overall, 10 patients (10%) experienced symptomatic hemorrhage on follow-up (mean rate 2.7%/
year per patient or 0.4%/year per CCM). Hemorrhage occurred more frequently (p=0.004) in patients with prior CCM hemorrhage (15.2 %/year per patient, or 3.1%/year per CCM) as compared to those without (1.5%/year per patient, or 0.2%/year per
CCM). The effect of hemorrhagic presentation on CCM-hemorrhage on follow-up remained significant in a model adjusted for patient age, sex, and presence of multiple CCM (OR 12.5, 95% CI 4.3 - 36.6, p=0.001).
Conclusion: Overall, the risk of symptomatic CCM hemorrhage appears to be low in CCM patients without hemorrhagic presentation, but considerably higher in patients with prior CCM hemorrhage.

7 Intracerebral/subarachnoid haemorrhage and venous diseases A
9:30 - 9:40
Reversal of anticoagulation in oral anticoagulant associated intracerebral haemorrhage: results of a single centre analysis and national survey
A.R. Parry-Jones, K. Abid, P.J. Tyrrell
The University of Manchester, Manchester, UNITED KINGDOM
Introduction: Patients having an intracerebral haemorrhage whilst receiving oral anticoagulant therapy (OAT-ICH) have a poor prognosis. UK national guidelines recommend rapid reversal using prothrombin complex concentrate (PCC) and vitamin K.
Haematoma expansion commonly complicates OAT-ICH and usually occurs within 4 h of symptom onset, so minimizing delays in anticoagulation reversal may improve outcome.
Method: We performed a retrospective analysis of OAT-ICH patients presenting to our centre between 1/1/08 and 31/10/11. Times for critical steps in patient management were extracted from hospital records. To obtain information regarding practice at
other UK centres we conducted an online survey of British Association of Stroke Physicians members in December 2010.
Results: 26 OAT-ICHs were identified. The median time from admission to an INR result was 39.5 min (IQR 28.5-60.5) and door-to-scan time was 47.5 min (IQR 23-84.5). 21 patients were treated with intravenous vitamin K and PCC, 2 with vitamin K
alone, and 3 received no treatment. The median door-to-needle time for PCC was 151 min (IQR 113-266). Delays occurred between completion of scan and INR and ordering PCC from the lab (42.5 min; IQR 39-72), from ordering of PCC to collection
from lab (21.5 min; IQR 14-32), and from collection to administration (30 min; IQR 19-52.5) (Figure).
139 BASP members completed the survey (23% response rate). For a typical OAT-ICH patient, 63% would give intravenous vitamin K, 77% PCC and 10% fresh frozen plasma. 76% must contact a haematologist to obtain PCC. Only 4% use point-ofcare INR testing.
Conclusion: We have identified significant delays in reversal of anticoagulation at our centre. We have thus introduced point-of-care INR testing, no longer need to contact a haematologist to obtain PCC, and encourage all relevant staff to treat the administration of PCC to patients after OAT-ICH with the same urgency afforded to the treatment of ischaemic stroke with IV tPA.

8 Intracerebral/subarachnoid haemorrhage and venous diseases A
9:40 - 9:50
Post-traumatic stress disorder in patients with aneurysmal subarachnoid hemorrhage 3 years after event.
J. Visser-Meily1, G. Rinkel1, M. v Zandvoort1, P. Ackermark1, M. Post2
University Medical Center Utrecht, Utrecht, THE NETHERLANDS1, Rehabilitation Center De Hoogstraat, Utrecht, THE NETHERLANDS2
Background: Post traumatic stress disorder (PTSD) after subarachnoid hemorrhage (SAH) is common (18-37%) in the early phase after SAH. The aim of our study was to examine the prevalence of PTSD 3 years after SAH, predictors of PTSD, and the
relationships of PTSD with depressive symptoms, anxiety, Quality of Life (QoL) and fatigue.
Methods: Cross-sectional study. We included 94 patients with a subarachnoid hemorrhage living in the community 3 years after SAH. We assessed PTSD with the Impact of Event Scale (IES), depressive symptoms with the Beck Depression Inventory
(BDI), anxiety with the State-Trait Anxiety Inventory (STAI), fatigue with the Fatigue Severity Scale (FSS), coping with the Utrecht Coping list-passive, and QoL with the Stroke Specific Quality of Life scale (SS-QoL). Differences in demographic variables and SAH characteristics between patients with and without PTSD were analyzed with chi-square test and unpaired t-test. The relationships between PTSD and other variables were analyzed with Spearman correlation coefficients.
Results: PTSD was present in 26%. Demographic and SAH characteristics, and passive coping style did not differ significantly between the group with and without PTSD. The PTSD group had significantly worse outcome than the non-PTSD group on
QoL (mean 3.5 (SD 0.8) versus 4.3 (SD 0.6)), depressive symptoms (92% above cut off versus 37%), anxiety (79% above cut off versus 44%), and fatigue (mean 5.6 (SD 1.0) versus 4.3 (SD 1.7)). The correlation between PTSD and depressive symptoms
was strong (0.65), and was moderate with anxiety (0.47), QoL (0.59), fatigue (0.45) and passive coping (0.44). Conclusion: Even 3 years after SAH, one out of 4 patients had PTSD. PTSD was moderately to strongly associated with emotional disturbance, fatigue, passive coping and with QoL. There is a need to organize post SAH care with more attention for, and treatment of PTSD.

9 Intracerebral/subarachnoid haemorrhage and venous diseases A
9:50 - 10:00
Lung function as a risk factor for subarachnoid hemorrhage. A prospective cohort study.
M. Söderholm, E. Zia, G. Engström
Department of clinical sciences Malmö, Lund University and department of Neurology Skåne University hospital, Malmö, SWEDEN
Background
The etiology of subarachnoid hemorrhage (SAH) is poorly understood. Reduced lung function, expressed as low forced expiratory volume in 1 second (FEV1) and low forced vital capacity (FVC), is a predictor of cardiovascular disease and mortality, but
whether reduced lung function is a risk factor for SAH is not known. The association between lung function and incidence of SAH was investigated in a large prospective population-based study.
Methods
Between 1974 and 1992, 20,958 men and 7,399 women (mean age 44 years) were examined in a health screening program including spirometry. The incidence of SAH in relation to age- and height-standardized FEV1, FVC and FEV1/FVC, was studied
during a mean follow-up of 26 years.
Results
One hundred and forty-nine subjects had a SAH (18.7 per 100,000 person years in men and 26.0 per 100,000 in women). The hazard ratio for SAH in the lowest compared to the highest quartile of FEV1 and FEV1/FVC was 2.16 (95% CI 1.29-3.64, p for
trend over quartiles = 0.011) and 1.88 (95% CI 1.13-3.12, p for trend over quartiles = 0.003), respectively, after adjustments for several possible confounders including smoking and hypertension. The results persisted when analysis was restricted to nonsmokers. FVC showed no significant association with the incidence of SAH.
Conclusions
Reduced lung function, expressed as a low FEV1 or FEV1/FVC, is a risk factor for SAH, independently of smoking.
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1 Experimental studies A
8:30 - 8:40
Angiogenic Performance of Magnetized Endothelial Progenitor Cells for Neurorepair Therapies
A. Rosell1, E. Carenza2, V. Barceló1, L. Levander2, C. Boada1, A. Roig2, J. Montaner1
Neurovascular Research Laboratory, Vall d’Hebron Research Institute, Barcelona, SPAIN1,Institut de Ciència de Materials de Barcelona (ICMAB-CSIC), Bellaterra, SPAIN2
Background: Endothelial Progenitor Cells (EPCs) are good candidates for cell-based therapies to treat ischemic diseases by inducing angiogenesis. We propose that EPCs can be magnetized with iron oxide superparamagnetic nanoparticles (IO-SP-NPs)
without affecting their angiogenic function and guide them into the brain by an external magnetic device.
Methods: IO-SP-NPs were synthetized by the thermal decomposition method and EPCs were obtained from Balb/c mice or stroke patients and co-incubated for 24 hours; afterwards cell viability was assessed by MTT assays. Cell magnetization was verified by SQUID magnetometry and transmission electron microscopy (TEM). A Magnetic Resonance (MR) study was conducted to determine the relaxometric properties of IO-SP-NPs and magnetized EPCs. In vivo, magnetized EPCs were guided to specific cortical areas with and external device. EPC function was verified in matrigel® assays and their capacity to secrete angiogenic growth factors measured in a multiplex ELISA.
Results: EPCs were successfully magnetized by IO-SP-NPs without affecting cell viability. Intracellular iron content for early EPCs was 24.7±3.4 pg Fe/cell and 0.93±0.05 pg Fe/cell for outgrowth cells. TEM showed that IO-SP-NPs were stored in cytoplasmatic endosomes in both early EPCs and outgrowth cells. MRI studies showed that synthesized IO-SP-NPs had excellent T2 relaxation properties (r1=1.6, r2=93 and r2*=129, mM-1 s-1) and that magnetized EPCs can be tracked in T2 weighted images. Magnetized EPCs were fully functional since they shaped vessel-like structures into matrigel® matrix and the secretion of important growth factors such as VEGF or FGF was larger compared to non-magnetized EPCs. Finally, MR images showed
that brain tissue under the influence of magnetic forces accumulated hypointense signals consistent with magnetized EPCs engraftment.
Conclusions: We demonstrate that EPCs magnetization with IO-SP-NPs might be a powerful tool for precise cell guidance in the brain and potentially enhance their angiogenic properties through growth factors’ secretion.
2 Experimental studies A
8:40 - 8:50
Anticoagulation with the direct thrombin inhibitor dabigatran does not increase hemorrhagic complications after thrombolysis in murine ischemic stroke
R. Veltkamp, W. Zhou, R. Ploehn, A. Liesz, L. Sun
Department of Neurology, University Heidelberg, Heidelberg, GERMANY
Background and purpose: Oral anticoagulation (OAC) with dabigatranetexilate (DE) is an effective stroke prevention in patients with atrial fibrillation (Connolly, NEJM 2009). However, the management of ischemic stroke in patients on DE is challenging
as thrombolysis is contraindicated because of a presumed increased risk of hemorrhagic complications. We examined in murine models of ischemia/reperfusion whether thrombolysis increases hemorrhagic transformation after thrombolysis.
Methods: C57Bl6 mice were pretreated with a previously established protocol (Zhou, Stroke 2011) of high dose DE (4.5 mg/kg or 9 mg/kg i.p.), warfarin (target INR 2-3.5), or no anticoagulant (nOAC). Mice underwent filament MCAO for 2h. Thrombolysis with rt-PA (9 mg/kg) was started 90 min after ischemia-onset. After 24h, animals underwent behavioral testing before being sacrificed. Infarct size, hemorrhage score, and hemoglobin photometry were measured.
Results: Infarct size did not differ among groups (nOAC:55+/-4; DE4.5:53+/-6; DE9:61+/-12; warfarin:60+/-17mm3; n=12/group) but the neurological score was significantly worse in the warfarin group. Both histological hemorrhage score (nOAC:1.7+/0.9; DE 4.5:1.7+/-0.9; DE9:1.6+/-0.9; warfarin:2.6+/-0.67) and hemoglobin photometry showed significantly stronger hemorrhage in the warfarin group whereas DE and nOAC groups did not differ. Findings were reproduced in 180 min ischemia, and in
experiments with repeated administration of DE. Compatible results for DE vs. nOAC were obtained in a rat model of thromboembolic focal ischemia.
Conclusions: In well established rodent models of hemorrhagic complications after thrombolysis, DE in contrast to warfarin does not increase secondary hemorrhage. The mechanisms of this discrepancy between different classes of OAC despite effective
systemic anticoagulation remain to be shown.
3 Experimental studies A
8:50 - 9:00
Thrombolysis with rt-PA under dabigatran anticoagulation in experimental stroke
W. Pfeilschifter1, F. Bohmann1, J. Pfeilschifter2, E. Lindhoff-Last1, H. Steinmetz1, C. Foerch1
Dept. of Neurology, Goethe University Hospital Frankfurt, Frankfurt am Main, GERMANY1, Dept. of General Pharmacology and Toxicology, Goethe University Hospital Frankfurt, Frankfurt am Main, GERMANY2
Objective – Anticoagulation with dabigatran etexilate (DE) has a favorable risk-to-benefit profile for the prevention of ischemic events in patients with atrial fibrillation compared to warfarin. Whereas warfarin constitutes a strong contraindication for
thrombolysis, it is unclear whether patients anticoagulated with DE can be thrombolysed. We compared the risk of thrombolysis-associated hemorrhagic transformation (HT) after pre-treatment with DE or warfarin in a mouse model of ischemic stroke.
Methods – 39 C57BL/6 mice were pre-treated orally with 75mg/kg DE, 112.5mg/kg DE, 2mg/kg warfarin, or saline. We performed right middle cerebral artery occlusion (MCAO) for 3h, administered rt-PA directly before reperfusion and assessed neurological deficit and HT blood volume after 24h.
Results – Warfarin anticoagulation increased HT secondary to rt-PA treatment as compared to non-anticoagulated controls (6.9±5.5µl vs. 0.8±0.6µl, p<0.05). In contrast, the rate of HT after pretreatment with 75mg/kg DE leading to a mean plasma level of
446ng/ml which is comparable to plasma levels observed in participants of the RE-LY trial did not differ significantly from controls (1.6±0.8; p>0.05 vs. control). However, a group of mice receiving 112.5mg/kg DE leading to excessively high DE levels
showed a high extent of HT (9.2±5.6µl, p<0.01).
Interpretation – Our experimental data suggest that the risk of thrombolysis-associated HT may not be increased under DE pre-treatment up to plasma levels of 400 ng/ml, a concentration that was not exceeded in the majority of DE trial patients. At higher
DE plasma levels, however, the risk of severe HT rises considerably, emphasizing the need for a readily available assay of DE anticoagulant activity.
4 Experimental studies A
9:00 - 9:10
Growth factors mediate reduction of infarct volume and functional recovery in cerebral ischemia through the increase of circulating mesenchymal stem cells
T. Sobrino, M. Pérez-Mato, S. Arias-Rivas, M. Rodríguez-Yáñez, B. Argibay, P. Ramos-Cabrer, J. Castillo, M. Blanco
Clinical Neurosciences Research Laboratory, Department of Neurology, Hospital Clínico Universitario, University of Santiago de Compostela., Santiago de Compostela, SPAIN
Background: Growth factors such as VEGF and GM-CSF play an important role in neurorepair processes. Therefore, our aim was to study the effect of VEGF and GM-CSF treatments on the infarct volume, mobilization of mesenchymal stem cells
(MSCs) and sensorial-motor deficits in rats subjected to ischemia by occlusion of the middle cerebral artery (MCAO).
Methods: We used Wistar rats (350-375 g) (n=24) submitted to ischemia by intraluminal transient (90 min) MCAO. After ischemia, rats were randomized into 4 groups (each of n=6) treated with: 1) control group (saline); 2) VEGF group (rVEGF 50 µg/
kg); 3) GM-CSF group (rGM-CSF 50 µg/kg); and 4) combined treatment (rVEGF 50 µg/kg plus rGM-CSF 50 µg/kg). All treatments were intravenously (i.v.) administered at 24, 48 and 72 hours after MCAO. Infarct volume was measured by MRI at 24
and 72 hours (h) and at 7 and 14 days after ischemia. In addition, functional recovery was assessed using the cylinder test, and circulating MSCs were measured by flow cytometry and characterized as CD90+ and CD45-.
Results: We observed that infarct volume was significantly reduced at 14 days after MCAO in VEGF (p=0.001), GM-CSF (p=0.041), and VEGF+GM-CSF (p=0.004) treated rats. VEGF and VEGF+GM-CSF (both p<0.0001) as well as GM-CSF treatment
(p=0.009) showed a significant effect on the mobilization of MSC at 7 days after MCAO. A significant functional improvement was observed in rats treated with VEGF (p=0.021) and VEGF+GM-CSF (p=0.026) at 14 days after MCAO, while no effect
was observed for GM-CSF treatment. On the other hand, there was a negative correlation of the percentage of mobilized MSC with infarct volume at 14 days (r= -0.681, p=0.021) as well as functional recovery at the mentioned time (r= -0.780, p=0.005).
Conclusion: VEGF and VEGF+GM-CSF treated rats show functional improvement and a decrease in infarct volume, which were associated with an increase of MSC mobilization.
5 Experimental studies A
9:10 - 9:20
SIRTUIN 1 IS INVOLVED IN NEUROPROTECTION AFTER EXPERIMENTAL STROKE IN MICE
M. Hernández-Jiménez, O. Hurtado, M.I. Cuartero, I. García-Yébenes, A. Moraga, T. Atanes, M.A. Moro, I. Lizasoain
Neurovascular Research Unit. Complutense Medical School, Madrid, SPAIN
INTRODUCTION Sirtuin 1 (silent information regulator 1; Sirt1) is a member of the sirtuin family of class III histone deacetylases. Several studies have established a protective role of Sirt1 against ischemic injury in heart and brain (Morris et al. J Cereb
Blood Flow Metab. 2011). In heart, Sirt1 has a cardioprotective effect against ischemia/reperfusion, through the upregulation of cardioprotective molecules involved in heart ischemic injury in vivo (Hsu et al. Circulation 2010). However, no evidence of a
direct implication of Sirt1 in ischemic stroke has been reported. The aim of this study was to characterize the effect of Sirt1 after stroke using an experimental model in mice.
METHODS Sirt1-/- and wild type (WT) mice were subjected to permanent focal ischemia by ligature (Middle Cerebral Artery Occlusion, MCAO). In another set of experiments wild-type mice were treated ip either with vehicle, Activator 3 (Sirt1 activator, 10 mg/kg) or sirtinol (Sirt1 inhibitor, 10 mg/kg) 10 min after MCAO. Brains were removed 48 h after MCAO and stained with TTC (2,3,5-triphenyltetrazolium chloride) for infarct volume determination. Neurological outcome was evaluated using the
modified neurological severity score (mNSS).
RESULTS Sirt1-/- displayed a larger infarct volume (162 ± 25 % of WT, P<0.05 vs. WT, n=4-9) after MCAO than their WT counterparts. In WT mice, treatment with Activator 3 reduced infarct volume (67 ± 5% of WT-vehicle, P<0.05 vs. WT-vehicle,
n=6) whereas sirtinol increased ischemic injury (217 ± 55% of WT-vehicle, P<0.05 vs. WT-vehicle, n=6).
CONCLUSIONS These results support the idea that Sirt1 plays an important role in neuroprotection against brain ischemia.
6 Experimental studies A
9:20 - 9:30
Interleukin-10: a key modulator of post-stroke neuroinflammation in experimental brain ischemia
A. Liesz1, W. Zhou1, A. Bauer2, J.D. Hoheisel2, R. Veltkamp1
University Hospital Heidelberg, Department of Neurology, Heidelberg, GERMANY, German Cancer Research Center, Division of Functional Genome Analysis, Heidelberg, GERMANY2
Backround. Neuroinflammatory cascades contribute substantially to secondary infarct growth after brain ischemia. IL-10 is a key anti-inflammatory cytokine in neuroinflammation. We aimed to increase cerebral IL-10 concentration after stroke and then
studied downstream pathways to better understand the underlying mechanisms of its neuroprotective effect.
Methods. Experimental brain ischemia was induced in C57Bl/6 mice by transcranial electrocoagulation of the middle cerebral artery. IL-10 was injected intracerebroventricularly (i.c.v.) or endogenous IL-10-expression was increased by i.p. histone deacetylase inhibitors (HDACi). The cellular source of IL-10 was analyzed immunohistologically. Intracellular downstream pathways were analyzed by western blot and RT-PCR. Whole genome microarray was performed by illumina mouse bead chips for naïve mice, IL-10 treated animals and controls at 24h and 3d after stroke.
Results. The i.c.v. injection of recombinant IL-10 significantly reduced stroke volume at 7d. HDACi increased endogenous IL-10 production in T cells, suppressed cerebral pro-inflammatory cytokine production (IFN-gamma, TNF-alpha, IL-17) and improved stroke outcome. Enhanced IL-10 expression resulted in increased phosphorylation of its main downstream mediator STAT3 in HDACi treated animals compared to controls. Most of the genes significantly regulated by IL-10 (p<0.001) in the microarray analysis were detected already at 24h after ischemia (n=348), while at 3d only few genes were additionally regulated. Most of the IL-10 regulated target genes were involved in various inflammatory pathways, indicating a specific modulation of
neuroinflammation by IL-10. Many of these genes are known neurotoxic mediators in brain ischemia.
Conclusion. Besides the injection of IL-10, ist endogenous production can be boosted by HDACi. This is the first study using whole genome analysis detecting IL-10 target genes, thereby revealing the role of IL-10 in diverse inflammatory pathways.
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7 Experimental studies A
9:30 - 9:40
Cytokine genetic variants are associated with stroke in patients with essential hypertension
Y. R. Timasheva, T. R. Nasibullin, I. A. Tiktarova, O. E. Mustafina
Institute of Biochemistry and Genetics Ufa Science Centre RAS, Ufa, RUSSIAN FEDERATION
Objective. There is growing evidence that alteration in the pro- and anti-inflammatory cytokines production balance may contribute to the pathogenesis of cardiovascular disease. However, the exact mechanism of this contribution is still to be elucidated.
We tested the hypothesis whether genetic polymorphisms of known pro- and anti-inflammatory cytokines are associated with cardiovascular complications in patients with essential hypertension (EH). Cytokines with potent pro-inflammatory action (interleukin-1 beta, interleukin-6, tumor necrosis factor alpha, interleukin-12) and anti-inflammatory cytokines (interleukin-10 and interleukin-1 receptor antagonist) were chosen for current study. Methods. 355 patients with EH and 343 unrelated healthy
age-matched individuals without family history of cardiovascular disease were included in the study. Both patients and control subjects originated from Tatar ethnic group from Bashkortostan, Russia. DNA was isolated from peripheral venous blood. Genotyping was performed using polymerase chain reaction (PCR) and restriction fragment length polymorphism analysis (PCR-RFLP). Statistical analysis was performed using SPSS Statistics 17.0.1, P-value of <0.05 was considered statistically significant.
Results. IL1B -511*С/С genotype was less frequent in the group of hypertensive patients with stroke than in those with non-complicated EH (37.5% versus 57.52%, P=0.03). TNFA -308*G/G was found to be protective against stroke in hypertensive patients (OR=0.48, CI: 0.24-0.97). IL-6 -572*G/G genotype frequency was increased in EH patients with stroke (82.5% versus 65.82%, P=0.03, OR=2.86, CI: 1.13-7.25). In the same group, 1159*А/А IL12B genotype frequency was associated with lower
stroke risk (OR= 0.43, CI:0.21—0.9). Conclusions. We demonstrated that common genetic variants of IL10, IL1B, TNFA, IL6 and IL12B genes are significantly associated with the risk of stroke in patients with EH
8 Experimental studies A
9:40 - 9:50
Tissue factor and P-selectin expression on platelet-derived microparticles in patients with cardioembolic and non-cardioembolic acute ischemic stroke or transient ischemic attack.
E. Rooth1, F. Mobarrez1, P. Sobocinski-Doliwa1, J. Antovic2, V. Frykman1, M. von Arbin1, M. Rosenqvist3, N.H. Wallén1
Dept. of Clinical Sciences, Karolinska Institutet, Danderyd Hospital, Stockholm, SWEDEN1, Department of Molecular Medicine and Surgery/Coagulation Research, Karolinska Institutet, Stockholm, SWEDEN2, Dept. of Clinical Science and Education,
Karolinska Institutet, Södersjukhuset., Stockholm, SWEDEN3
Background:
Platelet derived microparticles (PMPs) are increased during platelet activation. PMPs have been reported to be increased in acute ischemic stroke and transient ischemic attack (TIA) and they may present a procoagulant surface. In the present study we investigated PMPs in cardioembolic and non-cardioembolic ischemic stroke/TIA by investigating exposure of phosphatidylserine, P-selectin and tissue factor on PMPs by flow cytometric assay.
Materials and Methods: PMPs were measured in plasma from 209 patients with acute ischemic stroke/TIA and in 65 age- and sex-matched healthy controls. PMPs were defined by light-scattering characteristics and expression of GPIIb (CD41). PMPs
expressing phosphatidylserine (lactadherin), P-selectin (CD62P) and tissue factor (TF; CD142) were determined in the acute phase (median 3 days) and one month later. In addition, through the combined use of a small ECG monitoring device and the
TOAST classification patients could be divided into cardioembolic and non-cardioembolic stroke, and PMPs in these two stroke subtypes could be compared.
Results: PMP numbers were significantly higher both in the acute phase and one month later as compared to controls (p<0.0001 respectively). Furthermore, PMPs expressing the activation markers P-selectin and TF were markedly elevated in patients as
compared to controls at both time points (p<0.0001 for all), although the PMP number of both PMP subpopulations had decreased significantly in the one month sample (p<0.0001). No significant differences were observed between the cardioembolic and
the non-cardioembolic groups with respect to any of the PMP subpopulations investigated.
Conclusion: Ischemic stroke and TIA patients have elevated levels of circulating PMPs reflecting ongoing platelet activation, which persists one month after the event despite ongoing antithrombotic treatment. The pronounced increase in PMPs exposing
TF and P-selectin may enhance thrombin generation and further augment platelet activation. The PMP pattern does not differ in patients with cardioembolic and non-cardioembolic stroke.
9 Experimental studies A
9:50 - 10:00
EXPOSURE TO HYDROGEN SULPHIDE DIMINISHES INFARCT SIZE AND ENHANCES RECOVERY: EXPERIMENTAL DATA IN A MCA OCCLUSION MODEL IN RODENTS
I. HENRIQUES1, M. GUTIERREZ-FERNANDEZ2, B. RODRIGUEZ-FRUTOS2, M. EXPOSITO-ALCAIDE2, J. ALVAREZ-GRECH2, J. FERRO3, E. DIEZ-TEJEDOR2,
CENTRO HOSPITALAR DE LISBOA ZONA CENTRAL, LISBOA, PORTUGAL1, Neurosciences and Cerebrovascular Research Lab, Neurology Department, Hospital Universitario la Paz, IdiPAZ, MADRID, SPAIN2, FACULDADE DE MEDICINA
DA UNIVERSIDADE CLASSICA DE LISBOA, LISBOA, PORTUGAL3
Background: Hydrogen sulphide (H2S) can regulate oxygen consumption by competing with O2 in binding to cytochrome C oxydase. At micromolar concentrations H2S interferes with antinecrotic and antiapoptotic mechanisms, including upregulation of
cytoprotective genes. We studied the effect of H2S exposure after acute ischemic stroke in a MCA occlusion model.
Methods: Young adult male and female Sprague- Dawley rats distributed into three groups: 1-Control: Surgery + permanent MCAO; 2 – Treated: Surgery + permanent MCAO + inhalation of 40 ppM hydrogen sulphide 3- Sham. We analyzed functional
outcome (Rogers modified scale, tap test or rotarod) and lesion volume by MRI at 24h and day 14, and by hematoxylin/eosin stain. Cell death was assessed by TUNEL at day 14. Rats were sacrificed at day 14.
Results: Treated animals showed a benefit in functional outcome both at 24h (p = 0,004445) and day 14 (p = 0,000942 ). We observed a decrease in infarct size at day 14 in MRI (p= 0,0383 ) and in hematoxylin/eosin infarct areas (p= 0.026672 ). At 24 h
there was no statistical difference in MRI infarct size (p= 0,380644). TUNEL analysis showed a decrease in the expression of marked cells in the perinfarct zone of treated animals (p= 0,048877).
Conclusion: Exposure to hydrogen sulphide was associated with an improvement in functional recovery both at 24h and 14th day after acute MCA occlusion. These data correlated with reduced lesion volume at sacrifice day, both in MRI and histology,
with less expression of cell death at the peri infarct zone.

8:30 - 10:00
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1 Brain imaging A
8:30 - 8:40
Assessing the variability of CTP post processing techniques to define the acute infarct core and penumbra
A. Bivard, C. Levi, M. Parsons
University of Melbourne, Newcastle, AUSTRALIA
Aim: In order to fully validate CTP in the selection of acute stroke patients for treatment, characterisation of various deconvolution techniques that detect infarct core and penumbra is required. Methods: A cohort of 314 patients that presented within <6
hour hemispheric ischemia between 2004 and 2011 were studied retrospectively. Patients were imaged with multimodal CT at baseline and MRI at 24 hours. Perfusion CT maps were generated using the Maximum slope (Peters) model, Partial Deconvolution (PD), Single Value Deconvolution (SVD), Single Value Deconvolution with Delay Correction (cSVD) and a Block Circulant Deconvolution (BCD). Pixel-based analysis of coregistered CTP and DWI was then used to define the optimum CTP perfusion thresholds for critically hypoperfused at-risk tissue and infarct core. Results: Using the Maximum slope model, a relative CBF <45% (of normal) was the best single threshold (AUC 0.68) to describe the acute infarct core. An MTT >145% of normal
(AUC 0.71) was demonstrated the best threshold to define the acute penumbra. Using the partial deconvolution approach CBF <20% of normal (AUC 0.71) and an absolute CBF of 10 mL/100g/min were the best descriptors of the acute infarct core. The
acute penumbra was most accurately described by an MTT >155% of normal (AUC 0.73) and a TTP >4 seconds (AUC 0.74). The threshold to describe the acute infarct core with SVD was a CBF < 20 mL/100g/min (AUC 0.8). The penumbra was defined
by a TTP >6 seconds (AUC 0.77). Using SVD with delay correction a CBF <45% of normal (AUC 0.77) accurately defined the acute infarct core. A relative delay time (DT) >2 seconds +normal (AUC 0.81) accurately defined the acute penumbra. Using
a block circulant method the infarct core was best defined by CBF <15 mL/100g/min (AUC 0.69) and a DT > 4 seconds (+baseline) is the most accurate when defining the acute penumbra (AUC 0.72). Discussion: cSVD was the most accurate method of
defining both the acute infarct core and penumbra in this study. Of note is that a CBF was always the best method to define the acute infarct core, regardless of the method. However the threshold to define the acute infarct core did vary.
2 Brain imaging A
8:40 - 8:50
How early does infarction of ‘non-core-non-penumbral’ tissue affect clinical course after anterior circulation stroke?
J.A. Alawneh1, P.S. Jones1, R.S. Morris1, N. Antoun2, J.H. Gillard1, E.A Warburton2, J.C. Baron1,
University of Cambridge, Cambridge, UNITED KINGDOM1, Addenbrooke’s Hospital, Cambridge, UNITED KINGDOM2
Introduction:
Although unpredicted by the classic core-penumbra model, substantial infarction of tissue beyond penumbra and core (defined as acutely asymptomatic, as opposed to symptomatic, i.e., core and penumbra) after anterior circulation stroke (ACS) has been
recently documented, and shown to negatively influence 1-month clinical recovery (Alawneh J et al, Brain, 2011). However, how early this phenomenon occurs was not addressed. To this end, the influence of infarction of asymptomatic tissue (IAT) on
early clinical course was assessed in the same sample in order to identify the earliest time point at which it becomes significant.
Methods:
Symptomatic tissue was identified in a prospectively recruited cohort of ACS patients, using CT perfusion (CTp) and validated thresholds (Alawneh, ibid). Follow-up structural MRI was obtained at 1 month to map final infarction. Volumes of IAT and
of the non-infarcted symptomatic tissue (NIST) were determined voxel-wise by registering CTp onto the f/u MRI. Clinical course was expressed as &#8710;NIHSS between acute and 2hrs (NIHSS-2h), 24hrs (NIHSS-24h), 7d (NIHSS-day7) and 30d
(NIHSS-day30). The relationship between IAT volume and clinical course was tested separately for each time-point using a multivariate regression model that included NIST volume.
Results:
34 patients were included (mean age 63yrs; CTp performed mean 136mins after onset; 27 pts iv thrombolysed). NIHSS-day 30 was available in 34 pts, -day7 in 32, and -2h and -24h in 33. Independent of the expected positive effect of NIST, IAT volume
negatively correlated (p<0.05) with NIHSS-day7 and NIHSS-day30, but not with NIHSS-24h and NIHSS-2h.
Conclusions:
Infarction of asymptomatic tissue significantly influenced clinical course from day 7, but not earlier than 24hrs, suggesting that the bulk of irreversible damage to asymptomatic tissue takes place after 24hrs. Thus, intervention to prevent this untoward
event should be feasible and would directly benefit clinical outcome.
3 Brain imaging A
8:50 - 9:00
How does perfusion-diffusion mismatch relate to leptomeningeal collateral quality assessed with perfusion MRI?
B.C.V. Campbell1, S. Christensen1, B.M. Tress1, P.M. Desmond1, M.W. Parsons2, P.A. Barber3, C.R. Levi2, C.F. Bladin4, G.A. Donnan5, S.M. Davis1,
EPITHET Investigators
Royal Melbourne Hospital, University of Melbourne, Melbourne, AUSTRALIA1, John Hunter Hospital, Hunter Medical Research, Centre for Brain Research, University of Auckland, Auckland, NEW ZEALAND3, Box Hill Hospital, Monash University,
Melbourne, AUSTRALIA4, Florey Neuroscience Institutes, University of Melbourne, Melbourne, AUSTRALIA5
Background: Collateral blood flow and perfusion-diffusion mismatch are often perceived as different, perhaps complementary, approaches to identifying patients with potential to benefit from reperfusion. We used a novel approach to grade leptomeningeal
collaterals using perfusion MRI. Baseline mismatch and collateral grade were tested as predictors of mismatch salvage (adjusted for reperfusion) using data from the EPITHET study.
Methods: Acute perfusion raw data were averaged across 3 consecutive slices to increase leptomeningeal collateral vessel continuity after subtraction of baseline signal to mimic DSA (Figure). Collateral quality was independently assessed (ASITN/SIR
Grade 0-4) by 2 raters who reached consensus. The perfusion(Tmax>6sec):diffusion mismatch volume and proportion (mismatch%) were calculated at baseline and 3-5days. Reperfusion was defined as 1-subacute/baseline Tmax>6sec lesion volume. Mismatch salvage was defined as baseline mismatch volume -absolute infarct growth.
Results: Acute perfusion and diffusion MRI was analyzed for 88 patients 3-6hr after stroke onset. Collateral grade was more strongly correlated with mismatch% (Spearman’s Rho 0.51, p<0.001) than mismatch volume (Rho 0.23, p=0.03) and was inversely correlated with baseline DWI volume (rho -0.70, p<0.001). Higher quality collaterals (p=0.02) and increased mismatch% (p<0.001) predicted greater mismatch salvage after adjustment for reperfusion (p<0.001). Combining the three parameters, baseline mismatch% independently predicted mismatch salvage (p<0.001) but collateral grade did not improve the model (p=0.76).
Conclusions: Simultaneously assessed mismatch% and collateral quality are correlated and both predict mismatch salvage when reperfusion is considered. However, collateral grade did not add to the predictive power of baseline mismatch, perhaps due to
the greater spatial and temporal precision of volumetric mismatch.
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4 Brain imaging A
9:00 - 9:10
Is the rescued ischemic penumbra capable of neuronal activation despite selective neuronal loss? A CT/MR/PET multi-modality clinical imaging study
E. Carrera1, P.S. Jones1, R.S. Morris1, J.A. Alawneh1, T. Marrapu1,
V. Ferrari2, H.S. Young2, F.I. Aigbirhio2, T.D. Fryer2, T.A. Carpenter2, E.A. Warburton1, J.C. Baron1
Department of Clinical Neurosciences, Cambridge, UNITED KINGDOM1, Wolfson Brain Imaging Center, Cambridge, UNITED KINGDOM2
Introduction Following stroke, penumbral salvage determines clinical recovery. However, the non-infarcted penumbra (NIP) may be affected by selective neuronal loss (SNL) as shown by 11C-flumazenil PET (11C-FMZ) (Guadagno, Brain 2008). Whether SNL impedes neuronal function in the NIP is unknown. Here we prospectively used multi-modality imaging to assess fMRI responses in the NIP affected or not by SNL. Material and Methods Seven consecutive patients (74yrs+/-10) with first-ever
acute anterior circulation stroke and significant deficit (NIHSS range 5-13) were studied. All had penumbra on CT perfusion (CTp) within 6 hrs of onset (range 72-312min) and good outcome (NIHSS range 0-1) at 1-3mo follow-up (f/u). Patients with
significant carotid or MCA disease at f/u0 were excluded. At f/u, patients underwent FLAIR to map the infarct, fMRI (3 of 6 tasks - motor, somatosensory, language or vigilance - to probe the affected hemisphere, and 11C-FMZ (BPND maps). Following
image coregistration and infarct ROI dilatation, NIP was defined as non-infarcted CTp voxels with MTT affected-to-unaffected (A/U) ratio ≥1.45. Results Overlap between NIP and fMRI clusters (p<0.001) was found in 7/7 patients (9.3+/-10.7mls).
BPND A/U was significantly reduced in whole NIP (0.91+/-0.07; p=0.01) but not in the fMRI/NIP overlap (1.00+/-0.08). Individual SPM of BPND decreases against 16 age-matched controls revealed significant clusters in 2 pts, showing virtually no
overlap with fMRI clusters. Discussion These results show that 1-3mo after stroke, the NIP is capable of activation, suggesting overall good function consistent with its role in recovery. FMZ binding was significantly reduced in whole NIP, confirming it
can be affected by SNL. However, it was unchanged within the fMRI/NIP overlap, suggesting SNL may impede neuronal activation, as further supported by lack of fMRI activation/FMZ clusters overlap. These preliminary findings suggest only the NIP
spared from SNL is capable of functional activation.
5 Brain imaging A
9:10 - 9:20
Ultra-High-Field MRI of stroke at 7T: first experiences
V.I. Madai1, F.C. von Samson-Himmelstjerna1, E. Tovar-Martinez 2, K.L. Stengl1, M. Bauer1, J. Würfel2, T. Niendorf 2, J. Sobesky1,
Center for Stroke Research Berlin (CSB), Charité Berlin, Berlin, GERMANY1, Berlin Ultra-High Field Facility (B.U.F.F.), Max Delbrück Center for Molecular Medicine (MDC)2
Background:
Magnetic resonance imaging (MRI) up to field strengths of 3 Tesla (T) has emerged as the most favorable imaging modality for the diagnosis of stroke. Ultrahigh-field MRI at 7 T has recently shown encouraging results for non-stroke pathologies. This
potential diagnostic improvement has not yet been applied to stroke imaging. We present the first evaluation of a stroke imaging protocol at 7 T in comparison to 3 T MRI.
Methods:
As part of an ongoing prospective observational imaging study, subacute and chronic stroke patients were imaged. 7 T imaging (Magnetom 7 T, Siemens Healthcare, Germany) immediately followed 3 T imaging (Magnetom Verio, Siemens Healthcare,
Germany). Both protocols included T1-weighted 3D-MPRAGE, 2D T2-weighted FLAIR, T2-weighted 2D-TSE, 2D-FLASH (HemoFLASH) and 3D-TOF-angiography. NIHSS was assessed before MR scanning.
Results:
8 patients were imaged (3 females; 2 subacute [13 and 14 d after stroke], 6 chronic [median years after stroke 1.6, interquartile range 1.3-5.2]; median age 47 years [38-59]; median NIHSS at admission 2.5 [2.5 – 4.3]; median NIHSS at imaging 0 [0 – 1).
In FLAIR-imaging, all lesions were readily visible at both field strengths. In all other sequences a clearly higher spatial resolution with more anatomical details were seen at 7 T e.g. with respect to vessel structure, perinfarct alterations and infarct microstructure. Longer acquisition times and/or higher power deposition resulting in a decreased brain coverage were present in some sequences at 7 T .
Conclusion:
In our sample of stroke patients, 7 T MRI yielded all relevant diagnostic information currently acquired at 3 T MRI. Additionally, 7 T MRI provided a higher spatial resolution and a relevant improvement with respect to the visualization of infarct related
alterations in stroke. Ist benefit in terms of clinical stroke imaging has to be evaluated in the future
6 Brain imaging A
9:20 - 9:30
MCA atherosclerotic plaques in Small Subcortical Infarctions: A prospective study using High-Resolution MRI
Y.S. Yoon, S.U. Kwon, D.W. Kang, J.S. Kim
Asan Medical Center, Seoul, SOUTH KOREA
Background: Small subcortical infarctions (SSI) in MCA territory may be categorized by three conditions; (1) lacunar infarction (LI) (2) branch atheromatous disease (BAD), and (3) SSI with parent artery disease (SSI+PAD). Previous studies have found
that high-resolution MRI (HRMRI) can detect atherosclerotic plaques even in patients without arterial lesion. However, the presence of MCA plaque using HRMRI in SSI categorized by the lesion size and the presence of PAD have been rarely attempted.
Therefore, we tried to see whether there are any differences in the presence of plaque, infarct volume, and neurologic dysfunction among the groups.
Methods: Consecutive patients with SSI in MCA territory underwent DWI and MR angiography within 3 days after stroke onset. We distinguished LI from BAD by lesion size; less vs. more than 4 visible cuts on DWI (Yamamoto et al, 2011). SSI+PAD
was defined when there was relevant MCA disease. HRMRI including axial DWI was performed at the fifth day after stroke onset. The presence of plaque in MCA and the lesion volume were examined. Neurologic function was assessed by NIHSS at admission and the fifth day. Neurologic progression was defined as &#8805;2 increase of the NIHSS.
Results: Twenty-seven patients were included; 10 LI, 10 BAD, and 7 SSI+PAD. The presence of plaque was different significantly among the groups (4, 40% vs. 7, 70% vs. 7, 100%, p=0.040). NIHSS at admission and at the fifth day were the highest
in BAD followed by SSI+PAD and LI (p=0.015, 0.028). Each lesion volume on initial and follow-up DWI was also the largest in BAD group (p=0.002, 0.015). However, neurologic progression and lesion volume increase were not different among the
groups (p=0.156, 0.142). NIHSS and lesion volumes were not different according to the presence of plaque.
Conclusion: Our results suggest that BAD is distinguished from LI; it produces more severe clinical symptoms and more often associated with PAD when evaluated with HRMRI.
7 Brain imaging A
9:30 - 9:40
Perfusion Computed Tomography in Ischemic Stroke Compared to 15O-water-PET
O. Zaro-Weber1, L. Kracht2, F. Auer3, M. Neveling4, W.D. Heiss1,
J. Sobesky5
Max-Planck-Institute for Neurological Research, Cologne & Center for Stroke Research and Dept. of Neurology, Charite, Berlin, Cologne-Berlin, GERMANY1, Max-Planck-Institute for Neurological Research, Cologne, GERMANY2, Dept. of Radiology,
Univ. of Cologne, Cologne, GERMANY3, Dept. of Neurology, Univ. of Cologne, Cologne, GERMANY4, Center for Stroke Research and Dept. of Neurology, Charite, Berlin, Berlin, GERMANY5
Background: The accuracy of perfusion computed tomography (pCT) based relative maps of cerebral blood flow (rCBF-CT), cerebral blood volume (rCBV-CT), mean transit time (rMTT-CT) and time to peak (rTTP-CT) in acute stroke remains a matter
of debate. We validated relative maps of CBF-, CBV-, MTT- and TTP-pCT on quantitative CBF measurement by 15O-water positron emission tomography (CBF-PET) with respect to penumbral flow (<20 ml/100g/min).
Methods: pCT was performed on a 64-row CT scanner (Philips). Noncontrast CT (Philips Brilliance 6) was followed by a pCT protocol (6 mm slice thickness, 40 ml contrast agent, flow rate 4 ml/sec). Maps of relative cerebral blood flow (rCBF), volume
(rCBV), mean-transit-time (rMTT) and time-to peak (rTTP) were calculated. CBF-PET was performed on an ECAT EXACT HR scanner (Siemens/CTI). In a region of interest based approach, the performance of pCT derived perfusion maps was assessed
using quantitative CBF-PET maps with respect to penumbral flow. The best PW threshold to detect penumbral flow was calculated for each imaging modality.
Results: On visual inspection, a good qualitative congruence was found for pCT derived maps. In a pooled analysis of 5 acute stroke patients (median time MRI to PET: 58 minutes; patients imaged within 6 hours after stroke) the best relative cut-off value
to identify penumbral flow was 0,55 on rCBF-CTP; 0,47 on rCBV-CTP; 1,14 on rMTT-CTP and 4.25 seconds on rTTP-CTP maps.
Discussion: In the presented patients the qualitative comparison of perfusion CT and CBF-PET yielded a good agreement between the methods. Critical hypoperfusion was well depicted by relative pCT in acute and subacute ischemic stroke. Among the
commonly used CTP parameter maps, relative CBF and rTTP maps showed the best estimate of penumbral flow. Our results support the CT derived perfusion measurement in clinical stroke imaging.
8 Brain imaging A
9:40 - 9:50
MR perfusion imaging during thrombolysis in acute stroke patients. First results.
R. Kern1, M. Griebe1, K. Szabo1, C. Sick1, J. Gregori2, J. Sauter-Servaes1, M. Wolf1, P. Eisele1, M.G. Hennerici1, M. Günther2
Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY1, Fraunhofer MEVIS - Institute for Medical Image Computing, Bremen, GERMANY2
Introduction: The ongoing single-centre “MR perfusion imaging during thrombolysis” study, funded by the Federal Ministry of Education and Research, Germany, aims at assessment, characterization, and monitoring of cerebral perfusion deficits in the
hyperacute phase of stroke and during thrombolytic therapy by repeated arterial spin labeling (ASL) MRI measurements.
Patients and Methods: Patients with acute neurological symptoms suggestive of hemispheric stroke within 4.5 hours after symptom onset were included. 3-Tesla MRI including diffusion-weighted (DWI), T2*-weighted imaging and MR angiography was
used as primary imaging method for stroke diagnosis and exclusion of intracerebral haemorrhage. In patients eligible for iv thrombolysis, repeated ASL perfusion imaging series were obtained for the following 60 minutes during administration of rtPA.
All patients underwent a follow-up MRI including ASL imaging within 24-72h.
Results: Among the 16 eligible patients, 10 were treated with rtPA and remained in the MR scanner during the 60 minutes of treatment. Among the 10 patients treated with rtPA, 9 had evidence of acute cerebral ischemia on initial DWI. Stroke was classified as territorial in 7 patients in whom ASL demonstrated perfusion deficits compatible with the clinical symptoms. 2 patients had lacunar infarcts without perfusion abnormalities on ASL images. Only 1 patient had complete arterial recanalization during
thrombolysis; further 6 patients showed recanalization later at follow-up (Figure). Corresponding with arterial recanalization repeated ASL imaging depicted areas of hyperperfusion and/or normalisation of cerebral perfusion in the affected vascular territory.
Conclusion: ASL imaging allows contrast-free, repeated assessment of cerebral perfusion during iv thrombolysis in acute stroke.
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9:50 - 10:00
Serial pyramidal tractography after middle cerebral artery territory infarction using different regions of interest: Correlation with motor recovery
J.F. Arenillas1, D. Argibay-Quiñones2, A.I. Calleja1, S. Aja2, P. García-Bermejo1, J.M. Sierra3, J.J. Fuertes4, J. Reyes1, M. Martín Fernández2
Stroke Unit. Department of Neurology. Hospital Clínico Universitario., Valladolid, SPAIN1, Laboratory of Image Processing. University of Valladolid, Valladolid, SPAIN2, Grupo Recoletas. Centro Diagnóstico Valladolid, Valladolid, SPAIN3, MR Unit.
Department of Radiology. Hospital Clínico Universitario., Valladolid, SPAIN4
Background and purpose: Magnetic resonance-diffusion tensor imaging (MR-DTI) may assess pyramidal tract evolution after middle cerebral artery (MCA) infarction. Pyramidal tractography based on typical regions of interest (ROI) may include fibers
belonging to other tracts less involved in motor function, whereas protuberantial ROIs may extract only corticospinal (CST) fibers. We aimed to investigate the impact of choosing typical vs. protuberantial ROIs on the correlation between DTI and motor function after disabling MCA infarction. Methods: We prospectively studied patients aged <80 with a first-ever MCA infarction. Patients must have a NIHSS limb motor score >4 by first MRI. DTI and neurological examinations were performed 15,
45 and 90 days after stroke onset. Pyramidal tractography was performed using ROIs placed in corona radiata vs. protuberance. Fractional Anisotropy (FA), Relative Anisotropy (RA), and Mean Diffusivity (MD) were determined on healthy and diseased
CSTs using both ROIs in each timepoint. Motor recovery was assessed by the % decrease in limb motor score from baseline to day 90. Results: We studied 30 MR-DTI of 10 MCA ischemic stroke patients (6 men, mean age 70.7, median baseline motor
score 7). At baseline, differences in FA and other DTI scalars between healthy and impaired CST were greater using protuberantial ROIs. Five (50%) patients gained at least 25% of lost motor function during follow-up. Using typical ROIs, we found significant correlations between increase in relative FA and RA over time and motor function recovery. The relationship between DTI parameters and motor recovery was lost for protuberantial ROIs. Conclusion: Pyramidal tract damage early after MCA
infarction may be better assessed with protuberantial ROIs. However, correlation between DTI parameters and motor recovery was found only using typical ROIs, extracting fibers belonging to CST and other adjacent tracts.
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1 Meta-analysis and reviews
8:30 - 8:40
Predictors of intracranial haemorrhage after intravenous rtPA: a systematic review and meta-analysis of 52 studies
W.N. Whiteley1, K. Bruins-Slot2, P. Fernandes1, J. Wardlaw1
University of Edinburgh, Edinburgh, UNITED KINGDOM1, Oslo University Hospital, Ullevål, SWEDEN2
Background
We aimed to systematically review the associations between baseline variables with symptomatic intracranial haemorrhage (ICH) after intravenous rtPA for the treatment of acute stroke.
Methods
We searched Medline and EMBASE from 1966 to October 2011, reference lists and personal files for studies measuring an association between an admission clinical or imaging variable with symptomatic ICH after treatment of acute stroke patient with
rtPA. 3 authors extracted data, resolving differences by discussion. We used random effect meta-analysis and meta-regression commands in Stata 11.
Results
We identified 52 relevant studies of 32 baseline clinical variables giving 245 estimates of the association of baseline variables and subsequent ICH. 7 studies were linked to randomised controlled trials. There were 5 definitions of symptomatic ICH. There
were no consistent differences in the strength of the association of baseline variables with symptomatic ICH by study design or definition of haemorrhage. 79/247 (32%) associations were adjusted for the potentially confounding effects of both age and
stroke severity. An increased risk of ICH was consistent across studies (I2 < 20%) when a patient had: atrial fibrillation (OR 1.88, 95%CI: 1.51-2.34, 10 studies), diabetes (OR 1.56, 95% CI:1.22-2.00, 11 studies), prior hypertension (OR 1.50, 95%CI:
1.18-1.89, 9 studies), a point higher NIHSS (OR 1.07, 95% CI: 1.07-1.09, 12 studies) and the presence of leukoariosis on baseline CT (OR 2.84, 95%CI 1.89-4.29, 5 studies). Though summary estimates showed an increased risk of ICH with following
variables, there was substantial heterogeneity between the study estimates: age, systolic blood pressure, serum glucose, antiplatelet use and low density on CT brain scan.
Conclusions
There were moderate, consistent associations between some baseline variables and an increased risk of symptomatic ICH after rtPA. However, these variables may not predict the risk of overall harm from rtPA treatment.
2 Meta-analysis and reviews
8:40 - 8:50
Endovascular treatment versus endarterectomy for carotid artery stenosis: results from the updated systematic Cochrane review
L.H. Bonati1, P. Lyrer1, J. Ederle2, R. Featherstone2, M.M. Brown2
Department of Neurology and Stroke Unit, University Hospital Basel, Basel, SWITZERLAND1, Stroke Research Group, UCL Institute of Neurology, London, UNITED KINGDOM2
BACKGROUND: Endovascular treatment (EVT) may be a useful alternative to carotid endarterectomy (CEA) for the treatment of atherosclerotic carotid stenosis.
METHODS: We selected all randomised trials comparing EVT (balloon angioplasty or stenting) with CEA. Analysis was by intention-to-treat with Peto fixed-effect models and, in case of significant heterogeneity, also with Mantel-Haenszel (MH) random-effects models.
RESULTS: 16 trials including 7572 patients undergoing 7578 procedures were selected. In symptomatic stenosis, the risk of death or any stroke between randomisation and 30 days after treatment (primary safety outcome) was higher in EVT than CEA
(FE OR 1.70 [95% CI 1.38, 2.10], p<0.00001; MH OR 1.72 [1.26, 2.35], p=0.0006). The OR for this outcome was 1.16 [0.80, 1.67] in patients <70 years old, and 2.17 [1.58, 2.98] in patients &#8805;70 years old (interaction p=0.01). There was no significant interaction with sex. EVT was associated with lower risks of myocardial infarction (OR 0.46 [0.24, 0.86], p=0.01), cranial nerve palsy (OR 0.16 [0.12, 0.21], p<0.00001), and access site haematoma (OR 0.34 [0.22, 0.54]), p<0.00001). Ipsilateral
stroke after the peri-procedural period did not differ between treatments (OR 0.93 [0.60, 1.45]), but severe restenosis was more common after EVT (FE OR 2.12 [1.55, 2.89], p<0.00001; MH OR 2.06 [1.01, 4.23], p=0.05). In asymptomatic stenosis, the
difference in the primary safety outcome was not statistically significant (OR 1.69 [0.80, 3.59]).
CONCLUSIONS: EVT is associated with an increased risk of peri-procedural stroke or death compared with CEA, but the excess risk is limited to older patients. EVT has lower risks of myocardial infarction, cranial nerve palsy, and access site haematoma. Both treatments appear to be equally effective at preventing stroke after the peri-procedural period, but more data are needed to assess the longer-term efficacy of EVT, and to determine the optimal treatment for asymptomatic stenosis.
3 Meta-analysis and reviews
8:50 - 9:00
Related effects of antihypertensive treatment on headache and blood pressure variability in randomised controlled trials: a systematic review
A.J.S. Webb, P.M. Rothwell
Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM
BACKGROUND Antihypertensive drugs reduce headache but it is unclear whether there are differences between drug-classes and whether these differences are related to effects on stroke risk. Calcium channel blockers (CCBs) decrease variability in
systolic blood pressure (SBPV) and stroke risk more than other classes, possibly due to decreased vascular tone. If so, there might be a correlation between drug class effects on variability in SBP and on headache.
METHODS We determined antihypertensive class effects on SBPV and headache during follow-up in a systematic review of randomised controlled trials. We determined pooled estimates of treatment effect on group variability in BP (variance ratio-VR)
and on the odds ratio for headache (OR) by random-effects meta-analysis.
RESULTS Antihypertensive drugs reduced the incidence of headache compared to placebo (OR=0.75, 95%CI 0.69-0.82, p<0.0001, 198 comparisons, 43672 patients), but there was significant heterogeneity between drug classes (p=0.0007) with a greater effect of beta-blockers compared to placebo (VR=0.49, 0.33-0.68, p<0.0001, 16 trials) or all other drug classes (OR=0.73, 0.62-0.85, p=0.0002, 49 trials) and a lack of effectiveness of CCBs (vs placebo-OR=0.95, 0.79-1.15, 65 trials; vs other drugsOR=1.19, 1.05-1.35, p=0.009, 101 trials). Drug class effects on headache were opposite to effects on variability in SBP (vs other drugs: CCB-VR=0.81, 0.71-0.85, p<0.0001; beta-blocker VR=1.17, 1.07-1.28, p<0.0001), but were unrelated to differences
in mean SBP.
CONCLUSIONS Antihypertensive drugs reduce headache but the effect differs between classes, corresponding to their effects on SBPV and the risk of stroke. This may partly be explained by consistent antihypertensive class effects on vascular tone in
the peripheral (SBP variability) and cerebrovascular circulations (headache), potentially providing an alternative explanation for the relationship between blood pressure variability and stroke risk.
4 Meta-analysis and reviews
9:00 - 9:10
Frequency and natural history of post-stroke fatigue: a systematic review of longitudinal studies
F. Duncan, G.E. Mead, S. Wu
University of Edinburgh, Edinburgh, UNITED KINGDOM
Background: Fatigue is a common and distressing symptom after stroke. Stroke survivors and health professionals need to know a) whether fatigue is likely to improve, or get worse over time; and b) whether there is a temporal association with depression or anxiety, which might provide a target for treatment. The systematic review aimed to identify all longitudinal observational studies which have assessed fatigue on at least two separate time points after stroke onset to determine its frequency, natural
history and temporal relationship with anxiety and/or depression.
Method: We systematically searched MEDLINE, EMBASE, CINAHL and PsychInfo using the keywords “fatigue” and “stroke” and their associated terms or synonyms on 7th April 2011. Data were extracted regarding time points after stroke where fatigue was assessed, frequency of fatigue at each time point and any reported associations with anxiety and/or depression.
Results: 101 full texts were retrieved after scrutinising the titles and abstracts of 7046 citations. Nine (n=959) fulfilled our inclusion criteria. Fatigue was assessed at a variety of time points after stroke (from admission to 36 months). The frequency of
fatigue ranged from 35%-92% at the first time point. Frequency of fatigue declined across time points in seven of the studies (n = 764) and increased in two studies (n = 195). Three papers found significant associations between fatigue and mood at the
same time point. The single study investigating temporal associations between fatigue and mood disorders reported that depression predicted subsequent fatigue.
Conclusions: Fatigue is present soon after stroke onset and remains common in the longer term. There is little evidence regarding the temporal relationship between fatigue and mood: this is an area where further research is needed.
5 Meta-analysis and reviews
9:10 - 9:20
Stroke patients as a proportion of patients with suspected stroke: a systematic review and meta-analysis
L. Gibson, W.N. Whiteley
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University of Edinburgh, Edinburgh, UNITED KINGDOM
Background
We aimed to determine the proportion of stroke patients in consecutive series of patients with suspected stroke. We systematically reviewed the published medical literature.
Methods
We searched Ovid Medline from 1948 to 28th October 2010 for prospective studies of suspected stroke patients with an electronic search strategy. In addition, we searched our files for further studies. We translated studies published in European languages
other than English. As we had limited resources, we did not routinely contact study authors, search the ‘grey’ literature, or include studies in non-European languages. We meta-analysed proportions as the back transform of the weighted mean of the transformed proportions in StatsDirect.
Results
We identified 20 studies including 7221 patients. Based on the referral population, 9 studies were from emergency departments, 4 from primary care, 3 from an ambulance service and 4 were unspecified. Overall, about two thirds (64.8%) of patients had
a diagnosis of stroke, though there was significant heterogeneity in this estimate. This estimate did not vary significantly by referral source, imaging used, or study size. The ten most frequent non-stroke diagnoses in order of frequency were: seizure, syncope, sepsis, functional disorders, migraine, brain tumours, metabolic complications, radiculopathies or neuropathies, vertigo and complication of dementia.
Conclusions
Patients without stroke – who usually have other neurological disease – account for a significant proportion of patients assessed by stroke services. Stroke services need to have the expertise to manage them at the point of referral.
6 Meta-analysis and reviews
9:20 - 9:30
Cerebral microbleeds and the risk of intracerebral haemorrhage after thrombolysis for acute ischaemic stroke: systematic review and meta-analysis
A. Charidimou1, P. Kakar2, Z. Fox3, D.J. Werring1
UCL Institute of Neurology and The National Hospital for Neurology and Neurosurgery, Queen Square, London, UNITED KINGDOM1, Department of Stroke Medicine, Imperial College, London, UNITED KINGDOM2, Biomedical Research Centre,
UCL and Education Unit, UCL Institute of Neurology, Queen Square, London, UNITED KINGDOM3
Background: Thrombolysis is the main treatment for acute ischaemic stroke. Intracerebral haemorrhage (ICH) remains a devastating yet unpredictable complication. Cerebral microbleeds (CMBs), a new MRI marker of haemorrhage-prone microangiopathies, might help to identify a subpopulation of patients at high risk. We performed a systematic review and meta-analysis, to assess whether the presence of CMBs on pre-thrombolysis MRI scans is associated with an increased risk of ICH.
Methods: We searched PubMed and Embase for studies assessing ICH risk in patients with acute ischaemic stroke treated with thrombolysis, in relation to the presence of CMBs on pre-treatment MRI scans. Two authors critically appraised studies and
extracted data independently. We calculated the pooled prevalence of CMBs, and the relative risk (RR) of ICH in patients with vs. without CMBs, using the Mantel–Haenszel fixed-effect method. We used I-squared and x-squared statistics to assess heterogeneity.
Results: We identified six studies including 890 patients (156 with CMBs). The CMB (+) vs. CMB (-) groups were not significantly different in age, gender or stroke severity in any of the studies. The pooled prevalence of CMBs was 18% (95% CI:
14.5%-21.5%). Amongst patients with CMBs, 19/156 (12.18%) experienced an ICH after thrombolysis, compared to 51/734 (6.95%) patients without CMBs; the pooled RR of ICH was 1.37 [95% CI: 0.86-2.18; p=0.190 (I-squared= 0.0%; p=0.768)].
Conclusion: These data suggest that the risk of thrombolysis-related ICH might be higher in patients with CMBs, although this was not statistically significant. Additional studies are needed to evaluate whether this risk outweighs the benefit of thrombolysis in a subpopulation of patients with CMBs. (e.g. those with multiple lobar CMBs indicating cerebral amyloid angiopathy). Large multicentre studies using standardized CMB detection and rating methods are needed to quantify any potential increased
risk of ICH associated with CMBs.
7 Meta-analysis and reviews
9:30 - 9:40
Validation of Day 7 NIHSS as a Sensitive Outcome Measure for Exploratory Clinical Trials in Acute Stroke: Evidence from pooled randomised control trials in thrombolysis.
R.L. Fulton1, D.M, Kerr2, E Bluhmki3, K.R. Lees2, for the VISTA Collaborators and the ECASS, ATLANTIS, EPITHET and NINDS investigators
Institute of cardiovascular and medical sciences, School of medicine, University of Glasgow, Glasgow, UNITED KINGDOM1, Institute of cardiovascular and medical sciences, School of medicine, University of Glasgow, Glasgow, UNITED KINGDOM2,
Boehringer Ingelheim, Biberach, GERMANY3
Introduction: We recently concluded from non-randomised registry data that 7 day NIHSS was a more sensitive outcome measure to treatment with iv alteplase versus control than 3-month mRS (Stroke 2012,in press), a possibility also raised by NINDS
data. This endpoint could potentially reduce costs and increase power of exploratory stroke trials.
Aim: We wished to validate the sensitivity of 3 outcome measures (mRS at 90 days and NIHSS at 7 and 90 days) to the treatment effect of alteplase within 4.5h of onset, in an independent and randomised sample.
Methods: Using pooled data from 8 pivotal trials (Lancet 2010,375:1695-1703) we compared alteplase treated patients to untreated using a multiple re-sampling approach. We repeatedly drew 1000 samples of unique patients, each time constraining the
treated and untreated subsets (the simulated treatment groups) to be of equal size. For each pair of treatment groups we used logistic regression (adjusted for age and baseline NIHSS) to test for the alteplase treatment effect by each outcome. The percentage of samples yielding significant results approximates the power of each endpoint at that sample size. This was repeated across a range of sample sizes to investigate the relationship between trial size and power for each outcome, measured by both dichotomised and ordinal analysis.
Results: For our 3 outcome measures of mRS at 90 days (dichotomised 0-1 versus 2-6), and NIHSS at 7 and 90 days, the smallest sample sizes per treatment group required to generate statistical power >80% were 590, 300 and 440 respectively, confirming 7 day NIHSS as the most sensitive endpoint. This was supported by ordinal analyses: 990, 410 and 910 respectively.
Conclusions: Detecting an early signal of treatment benefit or futility in acute stroke trials is economically, scientifically and ethically desirable. 7 day NIHSS score appears a sensitive endpoint that could potentially be used in exploratory stroke trials, at
least for reperfusion strategies.
8 Meta-analysis and reviews
9:40 - 9:50
A systematic review of the evidence for oral nutritional supplements in patients at risk of malnutrition who have had a stroke
F. Gomes1, C. Hookway2, P.W. Emery1, C.E. Weekes3
King’s College London, London, UNITED KINGDOM1, Imperial College NHS Healthcare Trust, London, UNITED KINGDOM2, Guy’s & St Thomas’ NHS Foundation Trust, London, UNITED KINGDOM3
Introduction
In the management of malnutrition in the elderly, oral nutritional supplements (ONS) significantly reduce mortality and complications in undernourished patients (body mass index < 20 kg/m2 or with recent weight loss and/or reduced dietary intake) (Milne et al., 2009. Protein and energy supplementation in elderly people at risk from malnutrition. Cochrane Database of Systematic Reviews). The aim of this systematic review was to evaluate the effect of ONS in acute stroke patients identified as malnourished or at risk of malnutrition using a validated screening procedure.
Methods
Inclusion criteria: randomised controlled trials (RCTs) comparing ONS with usual diet in adults aged > 16 years with a confirmed diagnosis of acute stroke and identified as malnourished or at risk of malnutrition using a validated screening procedure.
Outcome measures: mortality; morbidity; nutritional status; functional status; quality of life. The following databases were searched: Cochrane Library; Medline; Embase; Web of Science; CINAHL. All retrieved titles were reviewed by one author and
potentially relevant studies were assessed independently by two reviewers against the inclusion criteria. Any differences were resolved by discussion and where necessary by consultation with a third reviewer. Quality review of all selected trials was conducted by two independent reviewers.
Results
1,084 abstracts were retrieved of which no studies met all the inclusion criteria. Five RCTs met some criteria, but were excluded for one or more of the following reasons: included adequately nourished patients; nutrition risk status not assessed at baseline; included tube-fed patients; compared routine with intensive ONS.
Conclusion
Currently there is a lack of good quality evidence supporting the role of ONS in the management of patients at risk of malnutrition following acute stroke.
9 Meta-analysis and reviews
9:50 - 10:00
Errors in The Shift Analysis are Greater than Dichotomous modified Rankin Scores Because of Uncertainty in the Mid-ranges
P. Mandava1, C.S. Krumpelman2, T.A. Kent1
Baylor College of Medicine and Michael E. DeBakey VA Medical Center, Houston, USA1, Baylor College of Medicine, Houston, USA2
Background: Use of the entire range of modified Rankin Score (mRS) (e.g. “Shift Analysis”) is suggested as superior to dichotomous scores. Shannon’s entropy models, used to support the advantage of the full range of mRS, included both a noiseless and
noisy environment, but the noise has not been analyzed for its influence on errors. Regarding mRS we know from work of van Swieten et al (Stroke 1988) and others that the uncertainty or “noise”, is predominantly in the mid-range of mRS, 2-4. Using
entropy models we sought to quantify errors in the system when the whole range of mRS is used and with dichotomized cut-points.
Methods: We identified 16 randomized trials that reported the full range of mRS outcomes in their control and treatment arms. A custom Matlab program was written to simulate Shannon’s model. Each stroke trial’s mRS distribution was multiplied with
the “confusion matrix” from Table 1 of van Swieten’s mRS inter-rater variability. The output of this step produced error percentage for each mRS category both from the full range of mRS or with specified dichotomized cut-points. Error rates were compared by ANOVA.
Results: If the full range of mRS is considered, error rates ranged from 22 to 32% (Mean +/- SD: 26% +/- 2.8). If mRS 0-1 was chosen as the cut-point then error ranged from 2.6 to 13.4% (7.5% +/- 2.5). Error rates for mRS 0-2 were 6.9 to 14.3% (8.8%
+/- 1.8; overall p<0.001).
Conclusion: We show from an information theory perspective that when the uncertainty in the midrange mRS is considered, there are much higher error rates if the full range is used than with dichotomization. We conclude that while use of entire mRS
range is conceptually appealing, any potential gain of information with considering the complete scale is accompanied by a decrease in fidelity, hence more uncertainty regarding the validity of the outcome compared to dichotomization, perhaps explaining divergent results between the two methods (e.g. SAINT I vs II).

10:00 - 10:30 Coffee Break
10:30 - 11:30
11:30 - 12:30
1
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Oral Session.Large Clinical Trials 1

Auditorium I
Auditorium I

Large clinical trials (RCTs) A
11:30 - 11:40
Primary analysis of the International Carotid Stenting Study: a randomised comparison of the effectiveness of carotid stenting and endarterectomy in preventing long-term stroke in patients with symptomatic carotid stenosis
M.M. Brown1, J. Dobson2, D. Doig1, R.L. Featherstone1, EL Turner2, ICSS Collaborators
UCL Institute of Neurology, London, UNITED KINGDOM1, London School of Hygiene and Tropical Medicine, London, UNITED KINGDOM2
BACKGROUND The aim of treatment of carotid stenosis is to prevent stroke. Meta-analysis of the randomised trials has shown that the early risks of stroke and death after carotid stenting (CAS) are higher than after carotid endarterectomy (CEA) in
older patients, but are similar in younger patients. However, the effectiveness of CAS compared with CEA in the long-term prevention of stroke has not been established. We therefore report the primary analysis of the International Carotid Stenting Study
(ICSS) after completion of long-term follow up. METHODS Patients with recently symptomatic carotid stenosis (≥50%) were randomly allocated to treatment by CAS or CEA between 2001 and 2008. Patients were followed up at participating centres
with annual carotid ultrasound until 2011. Outcome events were independently adjudicated blind to treatment allocation. The primary analysis will examine the difference between the treatments in the long-term rate of fatal or disabling stroke in any territory analysed by intention to treat using Kaplan-Meier analysis, as planned in the protocol. Hazard ratios will be calculated using the Cox model. Absolute risk differences will be calculated at 1, 5 and 8 years follow up with 95% Confidence Intervals.
RESULTS 1713 patients were randomly assigned at 50 centres to CAS (n=855) or CEA (n=858). Baseline characteristics were well balanced. The duration of follow-up was a median of 4.1 (maximum 10.0) years in the CAS group and 4.0 (maximum 9.4)
years in the CEA group with a total follow up of 6930 patient-years. The results of the primary analysis will be presented. Secondary analyses will include rates of ipsilateral stroke after treatment analysed per protocol and subgroups analysis, including
comparison of age (<70 and ≥70 years) and sex. CONCLUSION The results of ICSS will determine the long-term effectiveness of stenting versus endarterectomy and provide data that can be used by clinicians and patients to help choose between the two
treatments.
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2 Large clinical trials (RCTs) A
11:40 - 11:50
Results of DEFUSE 2: penumbral-based patient selection for acute endovascular stroke therapy
M.G. Lansberg, M. Mlynash, S. Hamilton, G.W. Albers,
on behalf of the DEFUSE 2 investigators
Stanford University, Palo Alto, USA
Aim: To determine if the clinical and radiological response to endovascular reperfusion differs depending on baseline MRI characteristics.
Methods: Patients with an NIHSSS>5 who were scheduled to undergo acute endovascular therapy were enrolled in this multi-center prospective cohort study if a baseline MRI could be obtained. Follow-up MRIs were obtained within 12 hours after endovascular therapy and at day 5. We hypothesized that the benefit from reperfusion would be greater in patients with a Target Mismatch (TMM) than in patients without. TMM criteria were predefined as: a ratio between PWI(Tmax>6s) and DWI lesion
volume >1.8, DWI <70ml, and PWI(Tmax>10s) <100ml. Favorable clinical response was predefined as a >8 point improvement on the NIHSSS or an NIHSSS of 0-1 at 30 days.
Results: 110 of 138 patients who signed informed consent underwent endovascular therapy. Early reperfusion was achieved in 46 of 79 (59%) patients with TMM and in 15 of 26 (57%) patients without TMM. Reperfusion was associated with a higher
percentage of favorable clinical response in TMM patients (70% with reperfusion vs 31% without; p=0.001) but not in patients without TMM (42% favorable clinical response with reperfusion vs 78% without; p=0.2). The odds ratio for favorable clinical
response associated with reperfusion was higher in TMM patients (5.0; 95% CI 1.9- 13.3) than in those without TMM (0.2; 95% CI 0.03-1.4) (p=0.002 for difference between odds ratios). Early reperfusion was also associated with infarct growth attenuation in TMM patients (median growth 127% with reperfusion vs. 412% without reperfusion; p=0.002) but not in patients without TMM (relative median growth 105% in reperfusers vs. 111% in non-reperfusers; p=0.7).
Conclusion: Endovascular reperfusion is associated with improved clinical and radiological outcomes in TMM patients but not in patients without TMM. These findings support the use of PWI/DWI as a tool to select patients for endovascular therapy.
3 Large clinical trials (RCTs) A
11:50 - 12:00
Final Results of the International Citicoline Trial on acUte Stroke (ICTUS Study)
A. Dávalos1, J. Alvarez-Sabín2, J. Castillo3, E. Cobo4, E. Díez-Tejedor5, J. Ferro6, E. Martínez-Vila7, J.J. Secades8,
for the ICTUS Trial Investigators,
Hospital Germans Trias i Pujol, Badalona, SPAIN1, Hospitals de la Vall d’Hebron, Barcelona, SPAIN2, Centro Hospitalario Universitario, Santiago de Compostela, SPAIN3, Universitat Politecnica de Catalunya, Barcelona, SPAIN4, Hospital La Paz, Madrid, SPAIN5, Hospital Santa Maria, Lisboa, PORTUGAL6, Clinica Universitaria der Navarra, Pamplona, SPAIN7, Grupo Ferrer S.A., Barcelona, SPAIN8
Background: Citicoline has shown some evidence of efficacy in an individual pooled data metaanalysis based on four clinical trials. The purpose of the ICTUS study was to confirm prior global results.
Patients & Methods: ICTUS was a multicenter, randomized, double-blind, placebo-controlled trial following a sequential design to test efficacy or futility with an upper limit of 3350 patients to maintain the 80% statistical power for a treatment effect of
1.26 (common odds ratio). The Study Population were male or female patients older than 18 years, with focal symptoms referable to MCA territory, baseline NIHSS score >= 8, neuroimaging compatible with the diagnosis of acute ischemic stroke. Patients had no pre-stroke disability and were able to be treated within 24 hours from onset. Patients were randomized to receive either citicoline or placebo at a dose of 1000 mg/12 hours for 6 weeks.
Primary end-point consisted in a combination of three measures of success evaluated at 12 weeks: absence of neurological deficit (NIHSS 0-1), disability (modified Rankin score, mRS, 0-1), and dependency on daily living activities (Barthel Index, 95100), averaged using the Global Test on the basis of intention-to-treat analysis. Results of the single scales at week 12 and shift analysis of Rankin scale were secondary endpoints. Adverse events, symptomatic hemorrhagic transformation in patients treated with rTPA (ECASS criteria), neurological deterioration and mortality were the main safety variables.
Results: After the third interim analysis with 2067 patients, a statistical stopping boundary was crossed. In accordance with the protocol, the enrolment was halted at October 28, 2011 and all the enrolled patients completed the study. The study finished
with 2298 patients and the TSC was kept blind to the stopping reason until databases were closed. Primary and secondary efficacy and safety results will be presented (EudraCT 2005-004825-25; ClinicalTrials.gov NCT00331890).
4 Large clinical trials (RCTs) A
12:00 - 12:15
The third international stroke trial (IST-3) main results part I: Primary and secondary outcomes among 3035 patients randomised
P. Sandercock1, J.M. Wardlaw1, R.I. Lindley2, M.S. Dennis1, G. Cohen1, IST-3 Collaborative Group
University of Edinburgh, Edinburgh, UNITED KINGDOM1, University of Sydney, Sydney, AUSTRALIA2
Background: IST-3 seeks to improve the external validity and precision of the estimates of the overall treatment effects (efficacy and safety) of rtPA in acute ischaemic stroke, and to determine whether a wider range of patients might benefit.
Design: International, multi-centre, prospective, randomized, open, blinded endpoint (PROBE) trial of intravenous rtPA 0.9 mg/kg in acute ischaemic stroke. Patients had to be assessed and able to start treatment within 6 hours of developing symptoms,
and brain imaging must have excluded intracranial haemorrhage and stroke mimics; detailed protocol at www.ist3.com.
Results: 3035 patients were recruited, of whom 1617 (53%) were aged > 80 years. We will present analyses comparing the effect of rt-PA with control on, a) events within 7 days: fatal & non-fatal symptomatic intracranial haemorrhage; fatal & non-fatal
neurological deterioration, attributed to swelling of initial ischaemic stroke; fatal & non-fatal neurological deterioration not attributable to brain swelling or symptomatic intracranial haemorrhage; fatal & non-fatal recurrent ischaemic stroke; death from
any cause within 7 days. b) the primary outcome (proportion of patients alive and independent at 6 months as assessed by the Oxford Handicap Scale [OHS] 0,1,2), adjusted for key covariates (secondary unadjusted and ordinal analyses and effect on
favourable outcome (OHS 0,1) will also be presented), c) deaths from all causes within 6 months.
Conclusion: The data from the trial will: improve the external validity and precision of the estimates of the overall treatment effects (efficacy and safety) of iv rtPA in acute ischaemic stroke; provide: new evidence on the balance of risk and benefit of intravenous rtPA among types of patients who do not clearly meet the terms of the current EU approval; and, provide the first large-scale randomised evidence on effects in patients over 80, an age group which had largely been excluded from previous acute
stroke trials.
5 Large clinical trials (RCTs) A
12:15 - 12:30
The third international stroke trial (IST-3) of thrombolysis Main results II: effects of iv thrombolysis. IST-3 in context of an updated meta-analysis of the randomised trials
J.M. Wardlaw1, P. Sandercock1, V. Murray2, E. Berge3, G. del Zoppo4, R.I. Lindley5, M.S. Dennis6, G. Cohen1, IST-3 Collaborative Group
University of Edinburgh, Edinburgh, UNITED KINGDOM1, Karolinska Institutet, Stockholm, SWEDEN2, Dept Internal Medicine, Ullevaal Hospital, Oslo, NORWAY3, University of Washington Harbour View Medical Center, Seattle, USA4, University
of Sydney, Sydney, AUSTRALIA5, University of Edinburgh, Edinburgh, AUSTRALIA6
Background: Results from new trials should be viewed in the context of an updated systematic review (Clarke JAMA 1998:280: 280). We aimed to add the main IST-3 results to the Cochrane Systematic Review to determine whether a wider range of patients might benefit.
Design: We updated the Cochrane systematic review (last update 2009) of all unconfounded randomised trials of iv rt-PA vs. control in patients with acute ischaemic stroke treated within 6 hours of stroke. In addition to adding IST-3 data to the meta-analysis, we searched electronic databases, the Cochrane Stroke Group Specialised Trials Register, meeting abstracts, relevant journals and the internet for any additional new trials. We extracted data on trial methods and all key outcome events, in key subgroups where available. We estimated the summary odds ratio and its 95% confidence interval (fixed effect meta-analyses) for the effects of rt-PA compared with control on early and late risks and benefits. Early (<7-10 days) outcomes include: intracranial
haemorrhage (fatal; symptomatic); massive infarct swelling; deaths (total all causes; non-haemorrhage-related). Late (3-6 month) outcomes include: deaths (total all causes; from 10days onwards); alive and independent (modified Rankin Scale (mRS)
0-2); dead or dependent in activities of daily living (mRS 3-6). Sensitivity analyses include effects in patients randomised <3 and 3-6 hours, prior aspirin use (yes/no) functional outcome (mRS 2-6 v 3-6).
Results This analysis will include data from 12 trials of rt-PA with outcome data available for over 7000 patients.
Conclusion: The analyses will provide a comprehensive and up-to-date summary of the short- and longer-term effects of rt-PA within 6 hours on key safety and efficacy outcomes.
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New Anticoagulants in Secondary Stroke Prevention in Patients with Atrial Fibrillation
Chairs: H.C. Diener, Germany and G. Hankey, Australia
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G. Hankey, Australia
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Chairs: E. Diez Tejedor, Spain and U. Dimagl, Germany
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M. Dihne, Germany
Stem cell research in stroke
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1 Etiology of stroke and risk factors A
14:30 - 14:40
Chronic Kidney Disease and Recurrent Vascular Risk after a Recent Ischemic Stroke
B. OVBIAGELE1, P. BATH2, D. COTTON3, N. SHA3, H.C. DIENER4, PRoFESS Investigators
UNIVERSITY OF CALIFORNIA, SAN DIEGO, LA JOLLA, USA1, University of Nottingham, Nottingham, UNITED KINGDOM2, Boehringer Ingelheim Pharmaceuticals, CONNECTICUT, USA3, University of Duisburg-Essen, Duisburg-Essen, GERMANY4
Background: Although chronic kidney disease (CKD) is associated with a higher incidence of first-time stroke, little is known about the link between CKD and vascular events after a recent ischemic stroke. Furthermore, while cardiac disease patients
with CKD may obtain greater vascular risk reduction from add-on renin angiotensin system (RAS) modulation than those without CKD, this issue has not been studied in stroke patients. We assessed CKD as a prognosticator among recent ischemic stroke
patients, and evaluated whether add-on RAS therapy was associated with lower vascular risk in stroke patients with CKD. Methods: We analyzed the database of a multicenter trial involving 20,332 recent ischemic stroke patients randomized to receive
telmisartan (80 mg daily) vs. placebo, and followed for 2.5 years. Subjects were divided into two groups based on presence of CKD. CKD was defined as estimated glomerular filtration rate {eGFR} < 60 mL/min. Cox proportional hazards models examined the relationship between presence of baseline CKD vs. occurrence of the primary outcome (stroke, myocardial infarction or vascular death) and secondary outcome (stroke). Among CKD patients, the independent effect of telmisartan (vs. placebo) on
the primary outcome was also evaluated. Results: Mean age was 66.0 +/-8.5 years, 6612 (35.5%) were women, and 3630 (19.5 %) had CKD at baseline. In unadjusted analyses, patients with CKD were more likely to experience the primary outcome (HR
1.49, 95% CI: 1.36 – 1.63) and the secondary outcome (HR 1.29, 95% CI: 1.15 – 1.45). After adjusting for confounders, presence of CKD was still associated with the outcomes, but to a lesser extent; primary outcome (HR 1.27, 95% CI: 1.15 – 1.39)
and secondary outcome (HR 1.13, 95% CI: 1.01 – 1.28). Telmisartan treatment among CKD patients was not associated with the primary (HR 0.99, 95% CI: 0.85 – 1.16) or secondary (HR 1.08, 95% CI: 0.88 – 1.33) outcomes. Conclusions: Low eGFR is
independently associated with a higher risk of recurrent vascular events after a recent ischemic stroke, but add-on telmisartan therapy does not seem to mitigate this risk.
2 Etiology of stroke and risk factors A
14:40 - 14:50
Plasma FVII-Activating Protease (FSAP) Antigen and Activity Levels are Increased in Ischemic Stroke
C. Jern1, S.M. Kanse2, E. Hanson1, A. Joshi3, S. Nilsson4, K. Jood1, C. Blomstrand1,
Institute of neuroscience and physiology, the Sahlgrenska Academy at the University of Gothenburg, Gothenburg, SWEDEN1, Institute for Basic Medical Sciences, University of Oslo, Oslo, NORWAY2, Institute for Biochemistry, Justus-Liebig-University,
Giessen, GERMANY3, Department of Mathematical Statistics, Chalmers University of Technology, Gothenburg, SWEDEN4
Background: Factor VII-activating protease (FSAP) is a recently discovered plasma protease with a role in the regulation of hemostasis and vascular remodeling processes. Higher levels and activity of FSAP have been reported in patients with deep venous thrombosis, but there are no data on plasma FSAP in ischemic stroke (IS). Therefore, the aim was to investigate whether FSAP antigen and activity levels are associated with IS and/or etiologic subtypes of IS.
Methods: The study was performed in the Sahlgrenska Academy Study on Ischemic Stroke (SAHLSIS) (Jood et al, 2005, Stroke), which comprises 844 patients with ischemic stroke between the ages of 18 and 69 years, and 668 controls. Stroke subtype
was defined using TOAST criteria. Blood sampling was performed in the acute phase and three months after index stroke. FSAP antigen and activity was measured using ELISA and activity assay (Römisch et al, 2001, Blood Coagul Fibrinolysis). FSAP
was also investigated at the genetic level by genotyping of 32 tag single nucleotide polymorphisms (tagSNPs) and the functional Marburg I SNP.
Results: Increased levels of FSAP antigen and activity, at both time-points, were independently associated with IS (multivariable odds ratios (ORs) of 1.8, (95% confidence interval (CI) 1.4-2.2), and 1.5 (95% CI 1.3-1.9) for 3-month follow-up FSAP antigen and activity, respectively). Subtype analysis revealed similar associations for both FSAP measures, at both time-points, in the four main etiologic IS subtypes large-vessel disease, small-vessel disease, cardioembolic and cryptogenic stroke. FSAP
genotypes showed association with both FSAP measurements, but not with IS.
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Conclusions: Increased plasma levels of FSAP antigen and activity were associated with IS and all main etiologic subtypes, suggesting a possible role for FSAP in the pathophysiology of IS, irrespective of the underlying etiology.
3 Etiology of stroke and risk factors A
14:50 - 15:00
BLOOD PRESSURE (BP) AND WHITE MATTER CHANGES IN TIA AND STROKE PATIENTS: ASSOCIATION WITH LONG-TERM MEAN BP VERSUS VARIABILITY
M. Simoni, L. Li, Z. Mehta, P.M. Rothwell
Nuffield Department of Clinical Neurosciences University of Oxford, Oxford, UNITED KINGDOM
BACKGROUND: Prevalence of white matter changes (WMC) on brain imaging increases steeply with age, and they are thought to reflect chronic subcortical ischaemia. Hypertension is a risk factor for WMC, particularly in younger patients, and variability in blood pressure (BP) is a risk factor for acute stroke. However, the relative contribution of long-term mean BP versus variability in BP to the development of chronic WMC is uncertain. We determined these associations based on all BP measures
over a 10-year period in patients with TIA and stroke.
METHODS: In consecutive patients with TIA or stroke (Oxford Vascular Study), we collected all pre-morbid BPs from primary care records. WMC were rated on baseline CT or MRI with four scales (ARWMC; van Swieten; Fazekas; Oxford) and agespecific associations with BP parameters (mean systolic and diastolic BP and average visit-to-visit variability i.e. the mean difference between successive measures) calculated based on measurements over 10-years.
RESULTS: 1840 patients were assessed by MRI (520) and/or CT (1717). Results were similar for each of the WMC scales used and for CT and MRI. 10-year mean SBP was strongly associated with WMC at age<65 years (e.g. OR, 95%CI, per 10mmHg
SBP and van Swieten scale - 1.37, 1.12-1.68, p=0.002), but the association diminished with age. 10-year mean DBP was strongly associated with WMC at all ages (OR/10mmHg =1.50, 1.26-1.77, p<0.0001). Variability in SBP or DBP was not significantly
associated with any of the measures of WMC on either CT or MRI at any age.
CONCLUSIONS: Increased 10-year mean SBP and DBP were associated with WMC, but we found no evidence of any association with variability in BP, consistent with the hypothesis that raised long-term mean BP results in chronic subcortical ischaemia whereas variability in BP is associated with an increased risk of acute ischaemic events.
4 Etiology of stroke and risk factors A
15:00 - 15:10
Blood pressure variability in patients with recent TIA or minor stroke: visit-to-visit office measures versus Bluetooth home monitoring versus 24-hour ABPM
A.J.S. Webb, M. Wilson, N.L. Paul, P.M. Rothwell
Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM
BACKGROUND: Day-to-day and visit-to-visit variability in systolic BP (SBPV) are powerful independent risk factors for stroke, but short-term variability on 24-hour ambulatory BP monitoring (ABPM) is not. SBPV may account for some of the unexplained association of stroke risk with increasing age or with subclinical renal dysfunction and the increased relative risk of stroke versus coronary events in women.
METHODS: We studied three measures of SBPV in 500 patients with TIA or minor stroke recruited to the Oxford Vascular Study: pre-morbid “visit-to-visit” BPV (all BP measurements from primary care - PM-BP); post-event “day-to-day” home BPV
(Bluetooth central monitoring - 3 measures 3 times daily for &#8805;1 month); and BPV on ABPM at 1 month. BPV was expressed as coefficient of variation (CV) or residual CV about a moving average (rCV).
RESULTS: Day-to-day Bluetooth SBPV correlated with both pre-morbid visit-to-visit SBPV and ABPM-SBPV (r=0.187, p<0.0001; r=0.241 p<0.0001, respectively) whereas ABPM-SBPV was only weakly correlated with pre-morbid visit-to-visit SBPV
(r=0.079, p=0.09). Increasing age, female sex, and creatinine were each independent predictors of increased day-to-day Bluetooth SBPV (rCV r2=0.175; age p<0.001, gender p<0.001, creatinine p=0.02), independent of diurnal variation in BP. These associations were weaker for ABPM-SBPV (r2=0.014, p=0.12) and for pre-morbid visit-to-visit SBPV (CV r2=0.055, p<0.001). All measures of SBPV were unrelated to TOAST classification of event aetiology and vascular territory.
CONCLUSIONS: Bluetooth day-to-day SBPV on home monitoring correlates with premorbid visit-to-visit SBPV and with ABPM-SBPV, but is the measure most closely related to age, female sex and renal dysfunction, providing a potential mechanism
for some of the association between these risk factors and an increased risk of stroke.
5 Etiology of stroke and risk factors A
15:10 - 15:20
Insulin Resistance and the Risk of Stroke and Stroke Subtypes in Nondiabetic Elderly – The Rotterdam Study
R.G. Wieberdink, P.J. Koudstaal, A. Hofman, J.C.M. Witteman, M.M.B. Breteler, M.A. Ikram
Erasmus University Medical Center, Rotterdam, THE NETHERLANDS
Background: Type 2 diabetes mellitus is a major risk factor for vascular disease, including stroke. Moreover, several studies suggest that precursor stages of diabetes, such as impaired fasting glucose and insulin resistance, already increase the risk of vascular complications. The aim of this study was to investigate if markers of insulin resistance were associated with risk of stroke in the general elderly population.
Methods: The study was conducted as part of the large population-based Rotterdam Study and included 5,234 participants who were aged 55 years or older and stroke-free and diabetes-free at baseline (1997-2001). Follow-up for incident stroke was complete up to January 1, 2009. Fasting serum insulin levels and the homeostasis model assessment for insulin resistance (HOMA-IR) were used as markers for insulin resistance. Cox regression was used to determine associations between insulin resistance
markers and the risk of stroke and its major subtypes, adjusted for age, sex, and a propensity score of potential confounders.
Results: During 42,806 person-years of follow-up (median 8.6 years), 366 first-ever strokes occurred of which 225 were cerebral infarctions, 42 were intracerebral hemorrhages and 99 were unspecified strokes. Fasting insulin levels were not associated
with risk of any stroke or cerebral infarction or intracerebral hemorrhage. HOMA-IR, which almost perfectly correlated with fasting insulin levels, was also not associated with risk of stroke or stroke subtypes.
Conclusion: In this population-based cohort study among nondiabetic elderly people we found no evidence for an association between markers of insulin resistance and risk of any stroke, cerebral infarction, or intracerebral hemorrhage.
6 Etiology of stroke and risk factors A
15:20 - 15:30
Insulin resistance as a risk factor for ischemic stroke and asymptomatic carotid stenosis in non-diabetics
M. Mijajlovic1, A. Jotic2, N. Lalic2, N. Covickovic-Sternic1
Neurology Clinic Clinical Center of Serbia and School of Medicine University of Belgrade, Belgrade, SERBIA1, Clinic for Endocrinology Clinical Center of Serbia and School of Medicine University of Belgrade, Belgrade, SERBIA2
Background and aims: Insulin resistance (IR) with compensatory hyperinsulinemia plays a crucial role in the pathogenesis of atherosclerosis, but their role in ischemic stroke (IST) has not yet been elucidated. Study was aimed to analyze IR and plasma
insulin (PI) levels, dyslipidemia pattern, abdominal obesity and plasminogen activator inhibitor-1 in 100 patients with atherothrombotic IST (group A), 100 patients with asymptomatic carotid stenosis (ACAS) =50% (group B), 100 patients with lacunar
stroke (Group C) and 115 healthy controls (group D) all without diabetes mellitus.
Methods: IR was determined by Homeostasis Assessment Model, PI levels by Radioimmunoassay. Total-, LDL- and HDL-cholesterol and triglyceride levels were measured in all groups. Central obesity was determined by waist circumference and hypercoagulable state by plasminogen activator inhibitor (PAI-1) levels.
Results: IR was significantly higher in group A compared to group B, C and D (4.82±0.27 vs. 3.69±0.22, p< 0.05; 4.82±0.27 vs. 2.71±0.21, p< 0.01, 4.82±0.27 vs. 1.50±0.19, p< 0.01). PI levels were significantly higher in group A in comparison to group
B, C and D (19.00±1.2 vs. 15.95±0.88, p< 0.05; 19.00±1.2 vs. 11.12±0.19, p< 0.01, 19.00±1.2 vs. 7.12±1.08). Different patterns of dyslipidemia were observed in ACAS and IST. PAI-1 levels, and waist circumference were significantly higher in group A,
B, and C in comparison to controls (p< 0.01, respectively).
Conclusion: Our results indicate that all subtypes of ischemic stroke as well as ACAS are strongly associated with IR and increased PI and PAI-1 levels. Specific patterns of dyslipidemia in ACAS and IST were observed.
7 Etiology of stroke and risk factors A
15:30 - 15:40
Contribution of insulin resistance to the cardiovascular risk in migraineurs: results from a case-control study
R. Ornello, A. Casalena, D. Degan, A. Carolei, S. Sacco,
Department of Neurology, University of L’Aquila, L Aquila, ITALY
Background: Migraine, and especially migraine with aura (MA), is a risk factor for cardiovascular diseases (CVD). Many studies have proven an adverse cardiovascular risk profile in migraineurs with respect to non-migraineurs including high body mass
index (BMI). Insulin resistance (IR), even in the absence of diabetes mellitus, is an emerging risk factor for CVD. Data regarding the association between migraine and IR are conflicting and lack of details referring to migraine type. We evaluated the possible association of migraine and its subtypes with IR.
Methods: We included consecutive subjects with MA or migraine without aura (MO) referring to our Headache Center. Each subject was paired with a control selected among patients admitted to our hospital for traumatic injuries. Exclusion criteria were
diabetes mellitus, BMI>35, history of overt CVD, and usage of drugs interfering with glucose metabolism. IR was calculated by means of the Homeostatic Model Assessment (HOMA), using a blood sample obtained in the morning after overnight fasting.
Data regarding anthropometric measures and comorbid risk factors were also collected. Comparisons were performed by Student’s t-test or Chi-square test. Pearson’s test was used to assess correlations.
Results: 85 migraineurs (82.4% women) and 50 controls (74.0% women) were included in the study. Mean age +/- SD was similar in migraineurs (37.5 +/- 9.9 yeras) and in controls (36.3 +/- 12.8; p=0.55). Among migraineurs, 50 had MO and 35 MA.
Higher BMI (23.9 +/- 4.0 vs 22.4 +/- 3.0; p=0.03) and glycemic values (87.8 +/- 9.8 vs 84.0 +/- 7.6 mg/dL; p=0.02) were found in migraineurs with respect to controls. Mean HOMA index values were similar in migraineurs and in controls (1.6 +/- 0.9
vs 1.5 +/- 0.8; P=0.47) and in subjects with MO vs MA (1.6 +/- 1.0 vs 1.7 +/- 0.8; P=0.88). In both migraineurs and non migraineurs there was an association between HOMA index values and BMI, more relevant in the former than in the latter group
(rho=0.362; p=0.001 vs rho=0.301; p=0.034).
Conclusions: Our data indicate the lack of any association between migraine and its subtypes and IR.
8 Etiology of stroke and risk factors A
15:40 - 15:50
Risk factors for early versus late recurrent ischaemic stroke after TIA versus stroke in the Oxford Vascular Study
O.C. Geraghty, N.L.M. Paul, Z. Mehta, P.M. Rothwell
Stroke Prevention research Unit, Nuffield Department of clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM
INTRODUCTION: Risk of recurrent stroke after TIA or stroke is highest acutely and then declines but remains elevated for several years. Risk factors for recurrent events differ from those for incident events, but there may also be differences between
predictors of early versus late recurrence and between patients presenting with a TIA versus stroke. Reliable prognostic scores would have to take such differences into account.
METHODS: All recurrent ischaemic strokes were identified in OXVASC TIA and stroke patients from 2002-09. Risk factors for early >90 day) versus late recurrence (>90-day) and for recurrence after TIA versus stroke were compared by Cox regression.
RESULTS: Of 1798 patients, 729(41%) presented with TIA and 1069(59%) with stroke. 124 (6.8%) had early and 121 (6.7%) had late recurrent ischemic stroke. Symptomatic carotid stenosis predicted early but not late recurrence (difference – p=0.02),
whereas increasing age, atrial fibrillation, and premorbid antiplatelet use were all more predictive of late recurrence (differences – all p<0.0002). There were also some significant differences between predictors of stroke after TIA versus stroke. Increasing
age, symptomatic carotid stenosis, atrial fibrillation and prior TIA were risk factors for recurrence after either TIA or stroke, but frailty (HR=2.18, 95%CI 1.33-3.50) and prior hypertension (2.15, 1.38-3.34) were also predictive after TIA only (differences –
p=0.07 and 0.02) and diabetes (1.90, 1.27-2.83) was predictive after stroke only (difference – p=0.007).
CONCLUSION: It should not be assumed that risk factors for recurrent stroke are the same for early and late recurrence and in patients presenting with TIA versus stroke. If differences are consistent across cohorts, then separate prognostic scores may be
required for patients with TIA versus stroke and for early versus late recurrence.
9 Etiology of stroke and risk factors A
15:50 - 16:00
SMASH-U: A proposal for etiologic classification of ICH
A. Meretoja1, D. Strbian2, J. Putaala2, S. Curtze2, E. Haapaniemi2, S. Mustanoja2, T. Sairanen2, J. Satopaa2, H. Silvennoinen2, M. Niemela2, M. Kaste2, T. Tatlisumak2
Melbourne Brain Centre at the Royal Melbourne Hospital, Department of Medicine, University of Melbourne, Melbourne, AUSTRALIA1, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND2
BACKGROUND
There are several widely recognized etiologic classifications for ischemic stroke, but a practical one for intracerebral hemorrhage (ICH) is lacking. A solid clinical classification may improve patient care; help in identifying relevant etiologic factors, in planning secondary surgical and medical treatment measures, and in future research.
METHODS
We performed a retrospective chart review of all consecutive ICH patients treated at the Helsinki University Central Hospital, January 2005 to March 2010 (n=1,013). We classified the ICH as caused by structural lesions (S), medication (M), amyloid angiopathy (A), systemic disease (S), hypertension (H), or undetermined (U). We report clinical and radiological features and 3-month mortality by SMASH-U etiology.
RESULTS
Structural lesions, namely cavernomas (n=31) or arteriovenous malformations (n=19), caused 5% of all ICH, anticoagulation 14% (n=143), amyloid angiopathy 20% (n=205), and systemic disease 5%, comprising of liver cirrhosis (n= 23), thrombocytope-
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nia (n=8), and various rare conditions (n=17). Strictly defined hypertensive angiopathy (n=354; 35%) was common, while etiology remained undetermined in 21% (n=213). Patients with structural lesions had the smallest hemorrhages on admission brain
scans (median/mean volume 2.8/9.1ml) and best prognosis (3-month mortality 4%), while anticoagulation-related ICHs were largest (13.4/31.0ml) and most often fatal (54%). After adjustment for age, sex, NIHSS score, GCS, lesion volume and lesion
location at baseline, patients with structural lesions had the lowest odds for death (OR 0.06; 95% CI 0.01-0.37) and those with anticoagulation (OR 1.92; 1.03-3.60) or other systemic cause (OR 3.97; 1.57-10.05) had the highest.
CONCLUSIONS
The SMASH-U etiologic classification of ICH proposed here was feasible in our patients and a strong determinant of 3-month fatal outcome in this cohort.

14:30 - 16:00
Oral Session. Management and economics
Chairs:G. Ford, United Kingdom and M. Kaste, Finland

Auditorium III

1 Management and economics
14:30 - 14:40
How much daily rehabilitation do acute stroke patients really receive?
S.J. Kavanagh1, J.T. Campbell1, M. Roughton1, A.M. Hoffman1, U. Henssge1, G.C. Cloud2, P. Tyrrell3, A.G. Rudd4
The Royal College of Physicians, London, UNITED KINGDOM1, St George’s Healthcare NHS Trust, London, UNITED KINGDOM2, University of Manchester, Manchester, UNITED KINGDOM3, Guy’s and St Thomas’ NHS Foundation Trust, London, UNITED KINGDOM4
Background:
There is evidence of a relationship between intensity of therapy and patient outcome. NICE Quality Stroke Standard Statement 7 (2010) in England recommends that a minimum of 45 minutes of physiotherapy (PT), occupational therapy (OT) and speech
and language therapy (SALT) is provided daily if the patient requires and can tolerate that amount.
The study aim was to assess the percentage of new stroke patients deemed appropriate by the therapy team for 45 minutes of therapy and the proportion of patients who received the recommended amount during the first 28 weekdays of their inpatient
stay.
Method:
Data from the National Sentinel Stroke snapshot audit on the number of patients achieving the NICE standard were analysed for the first time. 11,353 patients admitted 1 April – 30 June 2010 in England, Wales and Northern Ireland were included. Full
definitions were provided.The median number of days on which therapy was considered appropriate and the average daily amount received was analysed for patients with a relevant impairment after stroke.
Results:
Of patients with motor deficits, 26% (1838/7129) and 31% (2148/7017) were not considered appropriate on any day for PT and OT respectively. 50% of patients (2692/5371) with dysphasia/dysarthria were considered inappropriate for SALT.
The percentage of patients considered appropriate and who received 45 minutes of PT, OT and SALT are 32%, 31% and 18% respectively.
Conclusion:
A surprisingly small proportion of patients with impairments are deemed by therapists as appropriate for 45 minutes of each relevant therapy and a smaller proportion of these patients receive this. This is of particular concern in the context of decreasing
length of stay on stroke units and suggests that the overall amount of therapy received by patients may be relatively low.

2 Management and economics
14:40 - 14:50
The effectiveness of the Rural Stroke Project: impact on clinical care and patient outcomes.
D.A. Cadilhac1, T. Purvis1, M.F. Kilkenny1, M. Longworth2, M. Pollack3, K. Mohr4, M. Gill3, C. Levi3
Monash University, Clayton, AUSTRALIA1, Agency for Clinical Innovation, NSW Health, Sydney, AUSTRALIA2, Hunter New England Local Health District, Newcastle, AUSTRALIA3, Murrumbidgee Local Health District, Wagga Wagga, AUSTRALIA4
Background: The Rural Stroke Project was designed to improve access to evidence-based stroke care in rural areas of New South Wales (Australia) since specialist care is mainly located in urban locations. The project included funding of equipment and
clinical staff and establishment of stroke units. Stroke Care Coordinators were employed to implement the project within discrete geographical locations.
Aims: To describe the effectiveness of the Rural Stroke Project for increasing access to evidence-based stroke care and improving patient outcomes.
Methods: Pre-post clinical audit comparison design of 8 hospitals 12 months prior and 3 to 6 months following implementation of the project. Descriptive statistics presented for clinical indicators. For outcome analyses, demographic variables found to
differ between the pre and post project samples were included in multivariate models, as well as case-mix variables and adjustments were made for patient clustering within hospitals.
Results: The pre (n=750) and post enhancement (n=730) audit samples had similar patient characteristics, stroke sub-type distributions and stroke severity variables (mean age 74, ~ 50% male, 91% ischemic). Almost all clinical indicators improved in the
post
period (e.g. allied assessment within 24 hours pre 38% to post 60%; improved documentation of swallowing ability within 24 hours pre 52% to post 76%; p<0.001; greater access to an Acute Stroke Unit pre 1% to 58% post, p<0.001). Patients with stroke
had an 87% greater odds of being discharged to a home setting following the service enhancements if admitted directly to these hospitals when differences in age, gender, stroke severity and organisational factors such as time on a stroke unit were taken
into account.
Conclusion: Investment in rural stroke enhancements has improved delivery of evidence-based practice with a demonstrable impact on patient outcome. Other countries may benefit from implementing similar initiatives.
3 Management and economics
14:50 - 15:00
A systematic review of economic studies in stroke rehabilitation
L.E. Craig1, O. Wu1, J. Bernhardt2, P. Langhorne1
University of Glagsow, Glasgow, UNITED KINGDOM1, National Stroke Research Institute (part of Florey Neuroscience Institutes), Melbourne, AUSTRALIA2
Background Much of the burden of stroke care lies with rehabilitation services. Rehabilitation is resource-intensive and consideration of all costs and benefits is important. Stroke rehabilitation services and treatments are complex interventions that encompass a number of components, interactions and outcomes. This systematic review investigates the methods used to conduct economic evaluations in stroke rehabilitation. Methods We included studies that compared two or more alternative stroke
rehabilitation interventions or services that examined the costs and outcomes for each alternative. We searched EMBASE, MEDLINE In-Process and NHS EED using specific search strategies. The following key methodological components of economic
evaluation were used to appraise and discuss the included studies; the perspective and time horizon, validity of effectiveness data, validity of the cost data, measurement of uncertainty and outcomes. Results Twenty one studies met the selection criteria.
The perspective was usually that of a single health service. Clinical effectiveness data were from randomised controlled trials in which between 59 and 331 stroke patients were recruited. The majority of studies were cost-consequence analyses, used a variety of costing methods and did not routinely examine the uncertainty of the results. Costs and benefits were synthesised into a single outcome such as an incremental cost-effectiveness ratio in 7 studies. Conclusion This study highlights the need for the
adoption of a wider cost and benefit perspective beyond that of the health service in the economic evaluations of complex interventions such as stroke rehabilitation. Consideration should be given to costs incurred by patients and carers that are not reimbursed by national health services. Services such as early supported discharge may result in more ‘out of pocket’ expenses for patients and carers.
4 Management and economics
15:00 - 15:10
MANAGEMENT OF RISK FACTORS AFTER STROKE IMPROVED FROM THE NINETIES TO THE NOUGHTIES, BUT IS STILL NOT OPTIMAL
V. Douzmanian1, J. Kim2, R.G. Evans1, A.G. Thrift2
Physiology Department, Monash University, Clayton, AUSTRALIA1, Department of Medicine, Southern Clinical School, Monash University, Clayton, AUSTRALIA2
Background: Although guidelines recommend careful management of risk factors to reduce stroke recurrence, it is unclear whether patients are receiving optimal management. We assessed whether management improved following the introduction of
Australian guidelines for stroke.
Methods: Data were collected from the population-based North-East Melbourne Stroke Incidence Study (NEMESIS) at discharge from hospital and at 10 years after stroke. Guidelines for stroke were introduced in Australia in 2003. This timing is after
patient recruitment (1996 to 1999) and before 10 year follow-up interviews were conducted (2006 to 2009). Among 10-year survivors we compared prescription of medications at 10 years with that at baseline. Prescription of antihypertensive medications
was assessed among all patients (excluding subarachnoid haemorrhage), while prescription of lipid-lowering and platelet reducing medications were assessed among those who suffered an ischaemic stroke. Use of anticoagulants was also assessed among
those with atrial fibrillation. Chi-square was used to assess differences in prescription between time points
Results: We recruited 1,592 patients with stroke during the study period; 371 were alive 10 years after their stroke. A total of 332 (89.5%) survivors were interviewed. Prescription of antihypertensive agents was greater at 10 years (70%) than at baseline (46%; p<0.001). Among those with an ischaemic stroke prescription of statins rose from 17% at baseline to 45% at 10 years, while prescription of antiplatelet agents rose from 51% at baseline to 60% at 10 years (p = 0.05). There was no significant
change in prescription of anticoagulant medication between time points.
Conclusions: Patients had better pharmacological management of their risk factors 10 years after stroke than at hospital discharge. However, there is still much work to be done to optimize management of risk factors after stroke.
5 Management and economics
15:10 - 15:20
Socioeconomic deprivation and provision of acute and long-term stroke care: a community-based cohort study of the South London Stroke Register 1995-2010
R. Chen, C.J. McKevitt, S.L. Crichton, A.G. Rudd, C.D.A. Wolfe
King’s College London, London, UNITED KINGDOM
Background: There is uncertainty about the impact of socioeconomic deprivation (SED) on access to acute and long-term stroke care.
Methods: We examined data from 4020 patients with first-ever stroke, collected by a population-based South London Stroke Register (SLSR) from 1995 to 2010. Baseline SED, measured by the top 4 quintiles of the Carstairs score, was analysed in multivariate regression models in relation to 20 indicators of acute and long-term stroke care.
Results: Patients with SED had a 29% significant reduction in odds of being admitted to hospital and a 35% reduction in having a swallow test in comparison to those without SED. The odds of stroke unit admission, >50% of stay on stroke unit and brain
imaging were also reduced, but not significantly (Table 1). The pooled odds ratio for receiving these five indicators of acute care was 0.76 (95%CI 0.58-0.99) in black patients with SED and 0.82 (0.71-0.96) in whites. It was 0.70 (0.58-0.84) in patients
with stroke occurring before 2001 and 0.89 (0.75-1.05) in patients with stroke occurring since 2001. The impact of SED on reducing chance of receiving hospital interventions was seen in black patients, but not in whites. After discharge from hospital,
significant impact remained on some aspects of stroke care, including specialist/general practitioner visit, physiotherapy/occupational therapy and medications to treat atrial fibrillation (Table 2) and high blood cholesterol and glucose, which varied with
ethnicity, the period at which stroke occurred and follow up at months 3 and years 1, 2, 3, 4 and 5.
Conclusions: SED reduced chance of receiving optimal acute and long-term stroke care. The impact of SED was stronger in black patients than whites. Although it improved over time, inequalities in stroke care still exist for some important indicators.
Further investigation is required to understand how these improvements were achieved to address other aspects of stroke care where inequalities in access remain.
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6 Management and economics
15:20 - 15:30
Randomised comparative efficiency of telephone versus mail follow-up in the Australian Stroke Clinical Registry (AuSCR).
D.A. Cadilhac1, N. Lannin2, J. Lim3, C. Price4, S. Faux5, C. Levi6, G.A. Donnan7, C. Anderson3
Monash University, Clayton, AUSTRALIA1, Alfred Hospital, Prahran, AUSTRALIA2, The George Institute for Global Health, Sydney, AUSTRALIA3, National Stroke Foundation, Melbourne, AUSTRALIA4, St Vincent’s Hospital, Sydney, AUSTRALIA5, John Hunter Hospital, Newcastle, AUSTRALIA6, Florey Neuroscience Institutes, Parkville, AUSTRALIA7
Background and purpose: Clinical registries provide ‘real life’ data on process of care and outcome. Although recovery and adverse events are most informatively assessed after hospital discharge, uncertainty exists over the most efficient method of following up patients in large, prospective, stroke registries.
Methods: In the pilot phase of the national AuSCR conducted in 8 hospitals, registrants were randomly assigned to complete a health survey by mail or telephone interview at 3-6 months post-stroke. Non-respondents had up to 3 extra contact attempts
with the final attempt using the alternate method. Detailed resource utilisation data was obtained (i.e. labour, supplies, postage, telephone call costs). Unit prices were taken from financial records. Average costs (Australian dollars, AU$) per follow-up
method were estimated for each randomised arm and a total weighted-average cost per successful follow-up attempt calculated. Multivariable probabilistic uncertainty analyses of the main input variables were ‘Monte Carlo’ simulated 3,000 times.
Results: The telephone arm (n=282; 45% female, mean age 67.9 years) had a similar response to the mail survey arm (n=277; 50% female, mean age 69.7 years), absolute difference 0.57%, 95% confidence interval [CI] -4.8% to 6%). Follow-up was
shorter for patients in the telephone arm (mean difference 24.2 days, 95% CI 15.0 to 33.5), but proved more costly to implement than the mail-out method (AU$13.82 versus AU$9.18, respectively). Incremental difference per successful telephone followup attempt over mail was AU$4.64 (95% uncertainty –AU$6.14 to AU$17.44, 17% of iterations for telephone cost-saving).
Conclusions: Outcome data were slower to collect by mail-out and this method had similar completion and one third lower costs to telephone interview. Registries may need to consider that higher costs associated with the immediacy of telephone-based
data collection may not necessarily improve response rates.
7 Management and economics
15:30 - 15:40
Population-based study of acute- and long-term care costs after stroke in patients with AF
G.S.C. Yiin1, R. Luengo-Fernandez2, A.M. Gray2, P.M. Rothwell1
Stroke Prevention Research Unit, Department of Clinical Neurology, John Radcliffe Hospital, Oxford, UNITED KINGDOM1, Health Economics Research Centre, Department of Public Health, Old Road Campus, University of Oxford, Oxford, UNITED
KINGDOM2
BACKGROUND: New treatments for patients with atrial fibrillation (AF) have been shown to be effective at reducing the subsequent risk of stroke and systemic embolism. However, there are few data on stroke costs in AF patients to allow the cost-effectiveness of these treatments to be assessed.
METHODS: In a population-based study of all incident and recurrent stroke (Oxford Vascular Study), we assessed the acute and long-term costs of stroke in AF patients. Healthcare costs one year before and 5 years after stroke were determined. Costs
were assessed for the 3-month post-stroke (acute period), and annually thereafter (post-acute period). Annual post-acute costs were compared to annual baseline costs. Based on patients’ living arrangements, costs of institutionalisation after the event were
included.
RESULTS: A total of 191 strokes occurred in 153 patients with known prior AF. After stroke, the mean healthcare costs were £10,413 (S.D. 15,105) in the acute phase, with costs varying from £3,945 (S.D. 7,558) for non-disabling strokes to £25,279
(S.D. 16,396) for disabling events. Mean annual post-acute healthcare costs were £3,370 (S.D. 7,156), a non-significant increase from those incurred during the year before the stroke (£2,566, S.D.6,586; p=0.333). After stroke, 25 (13%) patients were
newly admitted into long-term warden, nursing or residential care, resulting in mean annual costs of £6,880 (S.D. 15,600) averaged across all 153 patients.
CONCLUSION: Stroke patients with prior AF incur high costs both in terms of acute healthcare and long-term nursing/residential care, which must be taken into account in estimating the cost-effectiveness of new treatments to prevent stroke in patients
with AF.
8 Management and economics
15:40 - 15:50
Costs of secondary prevention of stroke by carotid endarterectomy
T.S. Olsen, M.P. Søndergaard, C. Hædersdal
Frederiksberg University Hospital, Frederiksberg, DENMARK
Background: We estimated costs to the Danish National Health Service of preventing strokes due to carotid artery stenosis taking all cost elements into consideration i.e. identification of patients, Doppler examination and the operative procedure (carotid
endarterectomy ).
Methods: Estimations are based on all patients with stroke, TIA or amaurosis fugax referred for Doppler-ultrasound examination of the neck arteries in the Frederiksberg Municipality, Denmark (127 184 residents) within an 18 months period 2008-2009.
Estimations were performed under the assumptions that number of patients (carotid stenosis > 70% of lumen) needed to undergo carotid endarterectomy to prevent 1 ipsilateral stroke in 5 years is 4 if performed within 2 weeks and 13 if performed 4-12
weeks after last ischemic event.
Results: In total 372 patients with stroke (194), TIA (157) or amaurosis fugax (21) were referred for Doppler ultrasound examination. Doppler identified 12 patients with 50-70% stenosis and 20 patients with > 70% stenosis. Of these 6 had carotid endarterectomy all of whom had stenosis>70%. Waiting time from symptom to carotid endarterectomy was median 38 days (range 28-53 days).
Costs of preventing 1 recurrent stroke was estimated to be in the range of 207 675 €-333 918 €. If carotid endarterectomy had been performed within 2 weeks after onset of symptoms costs would have been in the range of 63 900 €-102 744 €.
Conclusion: From a health care perspective costs of preventing stroke recurrence by carotid endarterectomy were high. However, substantial reductions of costs (by about 2/3) can be achieved if carotid endarterectomy is performed early (within 2 weeks)
after the ischemic event.
9 Management and economics
15:50 - 16:00
A National Assessment of Factors Influencing Emergency Medical Services Times Among Acute Stroke patients
V. Jadhav, S. Pawar, S.A. Chaudhry, G.J. Rodriguez, F.K. Suri, A.I. Qureshi
Zeenat Qureshi Stroke Research Center, University of Minnesota, Minneapolis, USA
Background: The time spent in Emergency Medical Services [EMS] assessment and transport is a critical determinant of time interval between symptom onset and treatment for acute stroke. We studied the determinants that influence EMS times which is
a composite of response, assessment, and transport times for acute stroke patients.
Methods: The 2009 national Emergency Services Information System [NEMSIS] Research dataset representing 26 states in US was accessed to identify the patients diagnosed by EMS personnel to be having stroke / cerebrovascular accident [CVA] on
arrival at the scene of incident. Total EMS times defined as time interval between dispatch call and completion of transport to emergency department [reported in mins (confidence intervals)] were calculated and compared in various patient strata defined
by factors such as dispatch center identification of stroke / CVA, barriers (language and physical) at the scene, location and demographical factors.
Results: A total of 52282 patients were identified to have stroke / CVA by EMS personnel on arrival at scene. Significant differences were seen in EMS times with accurate identification compared to non-identification of stroke / CVA by dispatch center
[41.8 (41.5-42.2) vs 49.8 (49.3-50.2), P <0.001]. Language and physical barriers at scene were associated with EMS time delays [48.4 (47.3-49.6) vs 45.2 (44.8-45.6), P <0.001]. EMS times increased from urban to suburban, rural, and wilderness settings
[42.6 (42.3-42.9) vs 48.6 (47.6-49.5) vs 50.5 (49.6-51.4) vs 62.4 (59.8-64.9), P <0.001]. Similarly, Pacific and
Mid-Atlantic regions had faster EMS times compared to Mountain regions [35.2 (34.6-35.8) vs 36.5 (35.6-37.4) vs 46.6 (45.4-47.8), P <0.001]. Patients ≥65 years had less EMS times compared to those aged <65 years [44.9 (44.5-45.2) vs 46.9 (46.447.4), P <0.001].
Conclusion: EMS times in patients with acute stroke are influenced by multiple factors. A better understanding of modifiable and region specific factors can expedite time interval between symptom onset and treatment for acute stroke patients.

14:30 - 16:00
Oral Session. Vascular biology
Chairs:R. Bordet, France and I. Hemriques, Portugal

Auditorium IV

1 Vascular biology
14:30 - 14:40
Intracranial steal phenomenon in Patients with Severe Steno-occlusive Disease of Intracranial Carotid or Middle Cerebral Artery
V.K. SHARMA, A. Ahmad, H.L. Teoh, B.P.L. Chan, C. Ning,
T.T. Yeo, V.F. Chong, A.K. Sinha
National University Hospital, Singapore, SINGAPORE
Background: Intracranial stenosis is associated with stroke recurrence. In severe stenosis, perfusion is maintained by collateral pathways and cerebral autoregulation (CA). CA may be impaired due to inadequate cerebral vasodilatory reserve (CVR) &
intracranial steal phenomenon, so called ‘reversed-Robin Hood syndrome (RRHS)’. Identification of patients with inadequate CVR and RRHS may help in selecting high-risk patients.
Methods: We prospectively included patients with symptomatic and severe stenosis of intracranial carotid (ICA) & middle cerebral artery (MCA), defined according to validated transcranial Doppler (TCD) criteria. CVR was evaluated with TCD & breathholding 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 RRH were further evaluated with acetazolamide-challenged HMPAOSPECT.
Results: 112 patients (79 males, mean age 57yrs; range 23-79yrs) with severe intracranial stenosis fulfilled our TCD criteria of inadequate CVR. 35 (31%) patients demonstrated RRHS with a median steal magnitude of 17% (inter-quartile range, IQR 10).
HMPAO-SPECT demonstrated perfusion deficit (median 8%; IQR 13%) in 33 out of these 35 cases (sensitivity 78%, specificity 96% with positive predictive value 96%). A strong relationship between RRH on TCD and SPECT was noted on ROC curve
analysis (area under curve 0.93; 95% confidence interval 0.88-0.98;p<0.00001). Linear relationship was noted between TCD steal magnitude and SPECT (Pearson correlation coefficient, r=0.643;p<0.0001). Patients with RRHS were at a higher risk of
developing recurrent cerebral ischemia (p=0.04; RR 1.7, 95%CI 1.2-3.6).
Conclusions: Intracranial steal phenomenon in patients with severe intracranial stenosis is associated with high risk of cerebral ischemic events. Acetazolamide-challenged HMPAO-SPECT is reliable in the diagnosis of reversed Robin Hood syndrome in
patients with severe steno-occlusive disease of intracranial carotid and middle cerebral artery. Identification of RRHS might help in identifying a target group of patients for possible revascularization.
2 Vascular biology
14:40 - 14:50
Heat shock protein 70 reaches secondary lymphoid tissue in stroke patients and correlates with clinical severity
M. Gomez-Choco1, X. Urra1, F. Miró2, A. Cervera1, A.M. Planas2, A. Chamorro2
Functional Unit of Cerebrovascular Diseases, Hospital Clínic, Barcelona, SPAIN1, Institute for Biomedical Research of Barcelona (IIBB), Spanish Research Council (CSIC), Barcelona, SPAIN2
Background:
Heat shock protein 70(Hsp70) is induced during cerebral ischemia and helps to maintain cellular integrity. Hsp70 can also act as a “danger signal” and induce both innate and adaptative immunity, either activating antigen presenting cells or through peptide cross-presentation, respectively. During brain injury, different local proteins can reach cervical lymph nodes and palatine tonsils (PT). We sought to determine whether Hsp70 could be increased in stroke patients PT and its relationship with stroke severity.
Methods: We obtained PT biopsies and serum samples from 14 stroke patients within the first 5 days after stroke and 6 control subjects. Demographic, clinical and radiological data were registered. We extracted proteins and RNA from frozen tonsilar tissue for Western blotting (WB) and real-time PCR(RT-PCR) studies, respectively. For Hsp70 quantification, the optical density of selected WB bands was measured and normalized by a control protein. RT-PCR was performed to exclude in situ Hsp70 synthesis. Serum Hsp70 was measured using a ELISA comercial kit. Results: Hsp70 expression was increased in PT of stroke patients compared with controls (1157.06 vs. 100.0, p=0.01) but not in serum samples (128,50 vs. 136,21 ng/mL, p=0,761). Hsp70
RNA synthesis was not increased in patients compared with controls.
In patients, Hsp70 expression was inversely correlated with NIHSS score on admission (r=-0.75, p=0.002), NIHSS day 1 (r=-0.66, p<0.01), NIHSS day 7 (r=-0.61, p=0.02), NIHSS day 90 (r=-0.50, p<0.07), and the volume of the infarction at day 7 (r=0.66, p=0.01). Yet, the expression of Hsp70 was not correlated with the mRS at day 90 (r=-0.45, p=0.10). In contrast, serum Hsp70 was not correlated with either stroke severity stroke or infarct volume.
Conclusions: Hsp70 reaches stroke patients secondary lymphoid tissue and could play a role in immune response against cerebral antigens. PT Hsp70 shows a better correlation with stroke severity than serum Hsp70.
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3 Vascular biology
14:50 - 15:00
MBL-deficiency is associated with lower microparticle procoagulant activity after acute ischemic stroke: clinical evidence of activation of the coagulation cascade by the lectin pathway of complement
A. Cervera1, D. Tassies2, A.M. Planas3, J.C. Reverter2, X. Urra1, F. Lozano4, M.T. Arias4, A. Chamorro1
Comprehensive Stroke Center, Hospital Clinic, Barcelona, SPAIN1, Department of Hemotherapy and Hemostasis, Hospital Clinic, Barcelona, SPAIN2, Department of Brain Ischemia and Neurodegeneration, Institut d’Investigacions Biomèdiques de Barcelona-CSIC, Barcelona, SPAIN3, Immunology Department, Hospital Clinic, Barcelona, SPAIN4
Background: Mannose-binding lectin (MBL) has been implicated in brain damage after ischemia-reperfusion and MBL-deficiency is associated with better outcome after stroke. The complexes of MBL with its associated serine proteases activate the coagulation. Microparticles (MP) are small vesicles released from cells upon activation. High MP levels are found in patients with vascular events. The aim of the study was to analyze the procoagulant activity of MP in stroke looking for differences according to MBL status
Methods: A cohort of 294 ischemic stroke patients treated with reperfusion therapies was analyzed. All had a record of risk factors, clinical and laboratory variables, and outcome at 3 months. MBL genotype was assessed using a sequence-based typing
technique. Procoagulant activity of plasma MP was determined by functional microplaque capture assay. Plasma from 21 healthy volunteers was used as control
Results: 120 patients had complete data to assess MBL genotype and MP procoagulant activity. There were 19 MBL-deficient patients (15.8%). Age, basal NIHSS, sex, and risk factors were similar between groups. At 3 months good outcome (mRS 0-2)
was more frequent in MBL-deficient patients (79% vs 62%, p=0.17) and NIHSS was lower (1.9 vs 11.0; p<0.01). Stroke patients had an increase in procoagulant activity of MP compared to controls (41.5+/-13.2 vs. 17.4+/-2.1, p<0.01). In the stroke cohort, procoagulant activity of MP was lower in MBL-deficient patients (33.1+/-15.2 vs 43.0+/-12.2, p= 0.002). In a linear regression model the procoagulant activity of MP was independently associated to MBL genotype
Conclusion: The procoagulant activity of MP increases after ischemic stroke. Lower procoagulant activity of MP in MBL-deficient patients indicates a lower degree of hypercoagulability and tends to be associated with less neurological impairment. The
results support the experimental evidence that links the lectin pathway of complement with the coagulation cascade

4 Vascular biology
15:00 - 15:10
Effects of statins on matrix metalloproteinases and their inhibitors in a human endothelial in-vitro stroke model
B. Reuter1, C. Rodemer1, S. Grudzenski1, S. Meairs1, P. Bugert2, M.G. Hennerici1, M. Fatar1
Department of Neurology, Universitätsmedizin, University of Heidelberg, Mannheim, GERMANY1, Institute of Transfusion Medicine and Immunology, Universitätsmedizin, University of Heidelberg, Mannheim, GERMANY2
Background: Matrix metalloproteinases (MMPs) are key players in blood-brain barrier (BBB) breakdown during ischemic stroke (IS). Their effect is dampened by the tissue inhibitor of metalloproteinases (TIMPs). The cellular source of MMPs and
TIMPs during BBB breakdown is still under investigation. We analyzed the MMP and TIMP release of human brain microvascular endothelial cells (BMECs) under oxygen glucose deprivation (OGD) and the effect of statin therapy.
Methods: Cultured human BMECs were subjected to OGD (6, 12, 18 and 24 hrs). Gene expression of MMP-2, MMP-9, TIMP-1 and TIMP-2 were serially measured by real time quantitative (rtq-) PCR and compared to ELISA detected supernatant levels.
Secondly, the expression and release were analyzed after pretreatment with simvastatin 5 µmol/L for 24 hrs and 24 hrs of OGD.
Results: OGD induced a strong increase in MMP-2 gene expression (p<0.001). Medium levels of MMP-2 were correspondingly elevated at 12 hrs of OGD (p=0.001). MMP-9 was constantly detectable at very low levels and remained unaffected by OGD.
Expression and secretion of TIMP-1 declined under OGD (p=0.001), whereas TIMP-2 remained stable. After 12 hrs of OGD the medium levels of MMP-2, TIMP-1 and TIMP-2 started a simultaneous decline, most likely due
to an impaired synthesis and enhanced consumption rate. Treatment with simvastatin significantly reduced the production of MMP-2 (p=0.001) and altered TIMP-1 and TIMP-2 (both p<0.001).
Conclusion: Our results suggest that human BMECs switch to a proinflammatory state under conditions similar to IS by enhanced production of MMP-2 and stable production of TIMP-2. While our data does not support human BMECs being a source of
MMP-9, an attenuated TIMP-1 production might promote MMP-9 mediated BBB trespassing of neutrophils during IS, since TIMP-1 serves as a strong inhibitor of MMP-9. Simvastatin altered the synthesis of TIMP-1 and -2 and dampened MMP-2, thus
indicating a protective effect on BBB breakdown during IS.
5 Vascular biology
15:10 - 15:20
Increased thrombin generation potential in symptomatic versus asymptomatic moderate and severe carotid artery stenosis - Results from the Platelets And Carotid Stenosis (PACS) study
J.A. Kinsella1, W.O. Tobin1, G.F Kavanagh1, S. Tierney2, T.M. Feeley2, B. Egan2, D.R. Collins3, T. Coughlan3, D. O’Neill3, J.A. Harbison3, C. Doherty4, P. Madhavan5, D.J. Moore5, S.M. O’Neill5, D.J.H. McCabe1,
Department of Neurology,The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity College Dublin, Ireland, Dublin 24, IRELAND1, Department of Vascular Surgery,The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity College Dublin,Ireland, Dublin 24, IRELAND2, Department of Age-Related Health Care,The Adelaide and Meath Hospital,Dublin, incorporating the National Children’s Hospital, Trinity College Dublin, Dublin 24, IRELAND3, Department of Neurology, St James Hospital, Trinity College Dublin, Ireland, Dublin 8, IRELAND4, Department of Vascular Surgery, St James Hospital, Trinity College Dublin, Ireland, Dublin 8, IRELAND5
Introduction: The importance of thrombin generation in the pathogenesis of TIA or stroke in patients with asymptomatic and symptomatic carotid stenosis is unclear. Methods: Thrombin generation parameters from patients with moderate or severe
(≥50%) asymptomatic carotid stenosis were compared with those from symptomatic carotid stenosis patients in the early (≤4 weeks) and late phases (≥3 months) after TIA or stroke in a multicentre, prospective observational study. We assessed the longitudinal thrombin generation profile in symptomatic patients with data in both the early and late phases after symptom onset. The following thrombin generation parameters were quantified in platelet-poor plasma: ‘lag time’ to initial thrombin generation,
‘peak thrombin’, ‘time-to-peak thrombin’, ‘start-tail time’ to end of thrombin generation, and endogenous thrombin potential (ETP). Results: Data from 31 asymptomatic, 46 early phase symptomatic, and 35 late phase symptomatic patients (23 of whom
had undergone carotid intervention) were analysed. Peak thrombin (344.2 vs. 305.3nM; p=0.01) and ETP (1772.4 vs. 1589.7; p=0.047 were higher in early symptomatic than asymptomatic patients. Peak thrombin (338.3 vs. 299.5nM; p=0.02) and ETP
(1708.4 vs. 1528.6 nM x min; p=0.04) were elevated in early severe symptomatic vs. severe asymptomatic carotid stenosis. Peak thrombin production decreased in symptomatic patients followed up from the early to late phase after symptoms (339.7 vs.
308.6nM; p=0.02). Discussion: Patients with recently symptomatic moderate or severe carotid stenosis have increased thrombin generation potential compared with their asymptomatic counterparts. Thrombin generation potential decreases over time following TIA or stroke associated with extracranial carotid stenosis. Further longitudinal studies are warranted to assess the prognostic value of haemostatic/thrombotic biomarkers at predicting the risk of stroke recurrence in asymptomatic and symptomatic
carotid stenosis.
6 Vascular biology
15:20 - 15:30
Longitudinal assessment of coagulation system potential in response to alteration of antiplatelet therapy after TIA or ischemic stroke - Results From The TRinity AntiPlatelet Responsiveness (TrAP) Study
W.O. Tobin1, J.A. Kinsella1, G.F. Kavanagh1, J.S. O’Donnell2, R.A. McGrath2, R.C. Collins1, T. Coughlan1, D. O’Neill1, B. Egan1, S. Tierney1, T.M. Feeley1, R.P. Murphy1, D.J.H. McCabe1
The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity College Dublin, Ireland, Dublin, IRELAND, Haemostasis Research Group, St James’s Hospital, Trinity College Dublin, Ireland., Dublin, IRELAND2
Background: Thrombin generation could exacerbate an ischaemic insult in patients with cerebrovascular disease (CVD). The impact of changing antiplatelet therapy on thrombin generation in ischaemic CVD is unclear. Methods: In this prospective, longitudinal, observational study, patients were assessed within 4 weeks of TIA or ischaemic stroke (baseline), and then 14 days (14d) and >90 days (90d) after altering antiplatelet therapy. Thrombin generation parameters (lag time, peak thrombin, timeto-peak thrombin, start-tail time, and endogenous thrombin potential) were quantified in platelet-poor plasma. Results: 97 patients were recruited: 24 were initially assessed on no antiplatelet therapy, and then after 14d (N=23) and 90d (N=8) on aspirin
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monotherapy; 52 were assessed on aspirin monotherapy, and subsequently after 14d and 90d on aspirin and dipyridamole combination therapy; 21 patients were assessed on aspirin and subsequently after 14d (N=21) and 90d (N=19) on clopidogrel. There
was no significant change in any thrombin generation parameter after 14d on aspirin (p ≥ 0.052); however, compared with baseline values, lag time and time-to-peak thrombin generation were reduced at 90d (p ≤ 0.009). Lag time, peak thrombin generation and endogenous thrombin potential were all significantly reduced 14d after adding dipyridamole to aspirin (p ≤ 0.01), and this reduction was maintained at 90d (p ≤ 0.004). Lag time was reduced 14d after changing from aspirin to clopidogrel (p =
0.045), but this was not maintained at 90d (p = 0.07). Conclusions: The addition of dipyridamole to aspirin led to a persistent reduction in peak and total thrombin generation ex-vivo, and illustrates the diverse, potentially beneficial, newly recognised ‘anti-coagulant’ effects of dipyridamole in ischaemic CVD. This pilot study did not show any consistent effects of commencing aspirin, or of changing from aspirin to clopidogrel on coagulation system potential during follow-up.
7 Vascular biology
15:30 - 15:40
Increased endothelial activation in symptomatic versus asymptomatic moderate and severe carotid artery stenosis - Results from the Platelets And Carotid Stenosis (PACS) Study
J.A. Kinsella1, W.O. Tobin1, G.F Kavanagh1, S. Tierney2, T.M. Feeley2, B. Egan2, D.R. Collins3, T. Coughlan3, D. O’Neill3, J.A. Harbison3, C. Doherty4, P. Madhavan5, D.J. Moore5, S.M. O’Neill5, D.J.H McCabe1
Department of Neurology,The Adelaide and Meath Hospital, Dublin, incorporating the National Children’s Hospital, Trinity College, Dublin 24, IRELAND1, Department of Vascular Surgery,The Adelaide and Meath Hospital,Dublin, incorporating the
National Children’s Hospital, Trinity College Dublin, Ireland, Dublin 24, IRELAND2, Department of Age-Related Health Care,The Adelaide and Meath Hospital,Dublin, incorporating the National Children’s, Department of Neurology, St James Hospital,
Trinity College Dublin,, Department of Vascular Surgery, St James Hospital, Trinity College Dublin, Ireland, Dublin 8, IRELAND5
Introduction: von Willebrand factor propeptide (VWF:Ag II) is believed to be a more sensitive marker of acute endothelial cell activation than von Willebrand factor antigen (VWF:Ag), because VWF:Ag II has a shorter plasma half-life. VWF:Ag and
VWF:Ag II levels have not been comprehensively assessed in asymptomatic and symptomatic carotid stenosis patients. Methods: Plasma VWF:Ag II and VWF:Ag levels in patients with moderate or severe (≥50%) asymptomatic carotid stenosis were
compared with those from symptomatic carotid stenosis patients in the early (≤4 weeks) and late phases (≥3 months) after TIA or stroke in a multicentre, observational study. We longitudinally assessed symptomatic patients with matched data at both
phases after symptom onset. Results: Data from 31 asymptomatic, 46 early phase symptomatic, and 35 late phase symptomatic patients (23 of whom had undergone carotid intervention) were analysed. VWF:AgII levels were higher in early (12.8mg/
mL;p<0.001), late (10.6mg/mL;p=0.01) and late post-intervention (10.6mg/mL;p=0.038) symptomatic than asymptomatic patients (8.9mg/mL). There were no differences in VWF:Ag levels or VWF:Ag/VWF:AgII ratio between symptomatic and asymptomatic patients (p ≥ 0.056). VWF:AgII levels were also elevated in early (12.6mg/mL;p=0.004) and late severe symptomatic (10.9mg/mL;p=0.023) vs. severe asymptomatic carotid stenosis (8.8mg/mL). VWF:Ag levels decreased significantly in symptomatic patients followed up from the early to late phase after symptom onset (16.5 vs. 14.8mg/mL; p=0.048). Discussion: Endothelial activation is enhanced in symptomatic compared with asymptomatic carotid stenosis, and decreases over time in patients
with symptomatic carotid stenosis. VWF propeptide levels are a more sensitive marker of endothelial activation than VWF antigen levels in carotid stenosis patients. The value of endothelial biomarkers in predicting the early risk of stroke in patients with
carotid stenosis deserves further study.
8 Vascular biology
15:40 - 15:50
Glycogen Phosphorylase BB Levels are Elevated in Acute Ischemic Stroke
J.A. CACERES, O. PONTES NETO, R. AVERY, S. LORENZANO, K.L. FURIE, H. AY
MASSACHUSETTS GENERAL HOSPITAL / HARVARD MEDICAL SCHOOL, BOSTON, USA
Background: Several potential biomarkers have been studied in Acute Ischemic Stroke (AIS) yet none has reached the sensitivity and specificity required for routine clinical use. Glycogen Phosphorylase BB (GPBB) is an enzyme primarily found in the
brain and heart that catalyzes the rate-limiting reaction in the degradation of glycogen in response to ischemia. We conducted a pilot study to test the hypothesis that plasma levels of GPBB are elevated and can be used as diagnostic aid in AIS.
Material and methods: We selected 49 samples from a cohort of consecutive AIS patients enrolled in a prospective biomarker study. Subjects with a confirmed diagnosis of AIS by neuroimaging and with collected blood samples within 9 hours from symptom onset were included. A second sample was collected at 48 hours. We included anterior and posterior circulation strokes but excluded lacunar strokes. Samples were analyzed using a commercially available GPBB-ELISA test kit. The upper reference
limit of the assay was 10 ng/ml.
Results: The mean age was 71 (+/- 13) years, the median NIHSS at admission was 12 (IR: 6-18), and the mean infarct volume at baseline (BL) was 42.54 (+/- 45.54) ml. Forty-five patients (92%) had GPBB values above the cut-off at BL. The mean and
median values at BL were 55.16 (SD: 38.66) ng/ml, and 51.46 (IR: 22.65-82.11) ng/ml respectively. The mean value at 48 hours was 38.60 (SD: 32.14) ng/ml, and the median was 30.57 (IR: 14.58-55.88) ng/ml. The levels of GPBB at BL were significantly higher than the levels at 48 hours (p=0.008).
Conclusion: This pilot study shows that a rapid surge in GPBB levels up to approximately 5 times the upper reference limit occurs within the first few hours of AIS. The value of GPBB for early diagnosis of cerebral ischemia needs be explored in further
studies.
9 Vascular biology
15:50 - 16:00
Immunological profile of silent brain Infarction and lacunar stroke
K. Nardi1, P. Sarchielli1, D. Chiasserini1, P. Eusebi2, P. Calabresi1, L. Parnetti1
Neurologic Clinic of Medical and Surgical Specialties and Public Health University of Perugia, Italy, Perugia, ITALY1, Epidemiology Department , Regional Health Authority of Umbria, Italy., Perugia, ITALY2
Background-Neuroinflammation is believed to be involved in the pathophysiological mechanisms of silent brain infarcts (SBI). However, the immunological profiles of patients with SBI have been scarcely investigated.
Methods-Twenty-one SBI subjects, 28 patients with lacunar infarction (LI) and 31 controls were enrolled. In plasma samples, chemokines (MIG, CTACK, IL16, SDF1a, MCP1), growth factors (SCF, SCGFb, HGF, IL3), adhesion molecules (ICAM,
VCAM1), proinflammatory cytokines (IL18, INFa2, MIF, IL12p40), cell surface receptors (IL2Ra), and inductors of apoptosis (TRAIL) were determined. All samples were analyzed by multiplex immunoassay (Luminex)). Comparison of immunological
parameters was adjusted for age, gender and vascular risk factors using non-parametric ANOVA. Predictive values of cytokine levels for SBI and LI were obtained by ROC analysis using controls as a reference group.
Results- Statistically significant differences have been observed between SBI patients and controls for MIG, SCF and ICAM1 plasma levels (significantly higher values) and between LI subjects and controls for IL16, - ICAM1 (significantly higher values) and SCGFb levels (significantly lower values). Furthermore, SBI subjects have statistically significant increased of IL18, SCF and SCGFb compared to LI patients, who showed significantly higher IL16 with respect to SBI group. According to ROC
analysis, ICAM1 was predictive of both SBI and LI, with the higher predictivity for SBI. Higher values of MIG and SCF were predictive of SBI development. Conversely, increased IL-16 was predictive value for LI, together with lower levels of SCGFb.
Furthermore, although other molecules (INFa2, CTACK, SDF1a, VCAM1, TRAIL, IL3, HGF, IL2Ra) also significantly differed among three groups, no statistically significant differences emerged when comparing SBI and LI patients and controls. Conversely, other immunological markers (IL12p40, MIF,MCP1) evidenced similar levels among three groups.
Conclusions-A panel of neuroinflammation-related molecules appear to discriminate SBI patients from LI subjects, suggesting different immunomodulatory mechanisms underlying neuronal death in these diseases.
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1 Intracerebral/subarachnoid haemorrhage and venous diseases B
16:30 - 16:40
CT Angiography Spot Sign Accurately Predicts Hematoma Expansion in Late Onset Intracerebral Hemorrhage
H.B. Brouwers, G. Falcone, K.A. McNamara, A.M. Ayres, A. Oleinik, K. Schwab, J.M. Romero, A. Viswanathan, S.M. Greenberg, J. Rosand, J.N. Goldstein
Massachusetts General Hospital, Harvard Medical School, Boston, USA
BACKGROUND: Hematoma expansion after acute intracerebral hemorrhage (ICH) occurs most frequently in patients presenting within 3 hours of symptom onset. Therefore, most investigational therapies have been tested only in patients presenting
ultra-early in their disease course. However, the majority of ICH patients present outside this time window or with an unknown time of onset. We investigated the prevalence of hematoma expansion in these patients with delayed presentation and assessed
the accuracy of the CT angiography (CTA) spot sign for identifying risk of hematoma expansion.
METHODS: We performed a prospective cohort study. 391 consecutive ICH patients undergoing CTA and followup head CT were enrolled over ten years. CTA spot sign readings were performed by two experienced readers and hematoma expansion was
assessed using semi-automated software. Expansion was defined as an increase in volume of >6 mL or an increase of >33% from baseline ICH volume.
RESULTS: Hematoma expansion occurred in 18% of the 391 patients. When stratified by time from symptom onset to initial CT scan, hematoma expansion rates were: 39% within 3 hours; 11% between 3 – 6 hours, 11% beyond 6 hours (but with known
onset), and 20% in patients with an unknown symptom onset time. Of all patients who developed hematoma expansion, only 38% presented within 3 hours of symptom onset. The accuracy of the spot sign in predicting hematoma expansion was 0.67 for
patients presenting within 3 hours, 0.83 between 3 to 6 hours, 0.88 after 6 hours and 0.76 for patients presenting with an unknown onset time.
CONCLUSION: A substantial number of patients destined to suffer from hematoma expansion present either late or with an unknown time of symptom onset. The CTA spot sign accurately identifies patients destined to expand regardless of time from
symptom onset, and may therefore open a path to offer clinical trials and novel therapies to the many patients who do not present within 3 hours of symptom onset.
2 Intracerebral/subarachnoid haemorrhage and venous diseases B
16:40 - 16:50
The Glasgow Coma Scale alone performs as well as prognostic scoring systems for predicting 30-day mortality in a large cohort of patients with acute intracerebral haemorrhage
A.R. Parry-Jones1, K. Abid1, C.J. Smith2, A. Vail1, P.J. Tyrrell1

Lisbon, Portugal 2012

21. European Stroke Conference

21

The University of Manchester, Manchester, UNITED KINGDOM1, Salford Royal NHS Foundation Trust, Salford, UNITED KINGDOM2
Background: A number of prognostic scores to predict survival after intracerebral haemorrhage (ICH) have been described, including the ICH score, the modified ICH score (MICH) and the ICH grading scale (ICH-GS). We aimed to test how well these
scores predicted survival in a large, prospective cohort of patients.
Methods: 1364 ICH cases were referred to our centre from 1/1/08 to 17/10/10. Clinical details, including sex, age, and Glasgow Coma Scale (GCS), were prospectively recorded and the first CT brain scan after presentation was retrospectively reviewed
to determine ICH volume (ABC/2 method), ICH location, and to identify intraventricular haemorrhage. The ICH score, ICH-GS and MICH score were calculated. Data collection and image analysis were blinded to survival status which was obtained on
21/10/11. Receiver operating characteristic (ROC) curves for 30-day mortality were generated.
Results: 1181 patients were included in the final analysis. Mortality was 41.3% at 30 days and 52.4% at 1 year. All 3 scores and GCS divided cases in to groups with highly significant differences in mortality (p<0.0001; logrank test). The area under the
ROC curve (AUC) was very similar for the ICH score (0.863; 95% CI, 0.841 – 0.885), ICH-GS (0.872; 95% CI, 0.851 – 0.893), and the MICH score (0.859; 95% CI, 0.837 – 0.881). The GCS alone performs as well as the scores (Figure: AUC 0.871; 95%
CI, 0.849 – 0.892). ICH volume was less predictive (AUC 0.776; 95% CI, 0.749 – 0.803), and age very much less predictive (AUC 0.570; 95% CI, 0.537 – 0.603), than GCS or the scores.
Conclusions: Though existing prognostic scores are highly predictive of 30-day mortality, GCS alone was as good in our cohort. The negligible influence of age on 30-day mortality suggests this variable should be given minimal weight when prognosticating. Providing patients and their families with a personalised assessment of prognosis after ICH is important and GCS alone may provide this with reasonable accuracy.

3 Intracerebral/subarachnoid haemorrhage and venous diseases B
16:50 - 17:00
APOE Genotype Is Associated With CT Angiography Spot Sign In Lobar Intracerebral Hemorrhage
H.B. Brouwers1, A. Biffi1, K.A. McNamara1, A.M. Ayres1, V. Valant1, A.R. Simmons1, J.E. Delgado Almandoz2, K. Schwab1, L. Cortellini1, J.M. Romero1, A. Viswanathan1, S.M. Greenberg1, J. Rosand1, J.N. Goldstein1
Massachusetts General Hospital, Harvard Medical School, Boston, USA1, Abbott Northwestern Hospital, Minneapolis, USA2
BACKGROUND: The presence of contrast extravasation following CT angiography (CTA), the spot sign, predicts hematoma expansion and poor clinical outcome in patients with primary intracerebral hemorrhage (ICH). The biological underpinnings of
the spot sign remain poorly understood, and there are no established risk factors for its presence. We conducted a prospective cohort study to identify determinants of the CTA spot sign.
METHODS: Consecutive primary ICH patients who underwent CT and CTA at presentation were included in this analysis. CTAs were reviewed by two experienced readers according to previously published validated criteria. APOE genotype and common clinical covariates were analyzed for association with spot sign presence. Analyses were stratified by deep, lobar and probable / definite cerebral amyloid angiopathy (CAA) related ICH (by Boston criteria).
RESULTS: Of 372 patients, 151 had deep, 198 had lobar and 23 had mixed ICH. We identified at least 1 spot sign in 96 of 372 patients (25.8%). In multivariate analysis, patients on warfarin were more likely to have a spot sign regardless of ICH location:
OR 3.85 (95% CI 1.33-11.13, p-value 0.013) in deep ICH, OR 2.86 (95% CI 1.33-6.13, p-value 0.007) in lobar ICH and OR 6.65 (95% CI 1.34-32.99, p-value 0.020) in the subset meeting criteria for CAA-related ICH. APOE e2, but not e4, was associated
with spot sign in lobar ICH (OR 2.09 [95% CI 1.05-4.19], p = 0.036) and CAA-related ICH (OR 2.07 [95% CI 1.24-3.46], p-value 0.005). There was no effect for e2 or e4 in deep ICH. (Table 1)
CONCLUSION: Patients on warfarin are more likely to have a spot sign, regardless of the location of the ICH. Among patients with lobar ICH, those who possess the APOE e2 allele are more likely to have a spot sign. Given the established relationship
between APOE e2 and vasculopathic changes in CAA, our findings suggest that both hemostatic factors and vessel pathology influence spot sign presence and risk of prolonged bleeding in ICH.
Table 1: Spot sign presence in deep, lobar and cerebral amyloid angiopathy-related ICH

*
Analysis is also adjusted for MDS PC1 and PC2
** By Boston criteria
ICH = Intracerebral Hemorrhage; CAA = Cerebral Amyloid Angiopathy; OR = Odds Ratio; 95% CI = 95% Confidence Interval; APOE =Apolipoprotein E

4 Intracerebral/subarachnoid haemorrhage and venous diseases B
17:00 - 17:10
Late seizures in a cohort of patients with intracerebral haemorrhage: incidence and predictors
C. Rossi1, V. De Herdt2, N. Dequatre-Ponchelle1, H. Hénon1, D. Leys1, C. Cordonnier1,
Univ Lille Nord de France, UDSL, CHU Lille, EA 1046, Department of Neurology, F-59000 Lille, France, Lille, FRANCE1, Reference Center for Refractory Epilepsy, Department of Neurology, Ghent University Hospital, De Pintelaan 185, B-9000 Gent,
Belgium, Ghent, BELGIUM2
Background: in patients with spontaneous intracerebral haemorrhage (ICH), factors related to the occurrence of late seizures (LS) are still poorly understood. Therefore, we aimed at identifying incidence and predictors of LS in a cohort of ICH patients.
Methods: Between 11/04 and 03/09, we prospectively recruited 562 consecutive adults with a spontaneous ICH. Patients who died within 7 days after stroke onset (n=197) or who had history of seizures before stroke (n=40) were excluded. LS were defined as seizures occurring beyond one week of stroke. We performed survival analyses using life tables and Kaplan-Meier statistics. Incidence and predictors were identified with Cox regression. We included a multivariate analysis on MRI biomarkers
[brain microbleeds (BMB), leukoaraiosis, cerebral atrophy], adjusted for vascular risk factors.
Results: we recruited 325 patients (176 males, 54% 95%CI 49 to 60) with a median age of 70 years [interquartile range (IQR) 58-79]. During 778 person-years of follow-up [median follow-up 2.2 years (IQR 0.97 to 4.31)], 31 patients developed at least
one LS, resulting in an incidence rate of 4 (95%CI 3 to 6) new cases/100 person-years. The median delay between ICH and LS was 9 months (IQR 3 to 23). Factors independently associated with the occurrence of LS were a cortical involvement of the
ICH [Odds Ratio (OR) = 3.4; 95%CI 1.5 to 7.5] and the presence of diabetes mellitus (OR = 2.7; 95% CI 1.1 to 6.5). Concerning MRI biomarkers, multivariate analyses found lobar BMB to be independent predictors of LS (OR 2.4; 95%CI 1.0-5.4), especially the presence of 3 or more (OR 2.7; 95% CI 1.1-6.8).
Conclusion: LS generally occur more than 6 months after ICH onset, imposing a long-term follow-up. The role of lobar BMB (especially the presence of 3 or more) as predictors of LS might suggest a link with the underlying vascular disease (cerebral
amyloid angiopathy).
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17:10 - 17:20
D. Rodriguez-Luna1, S. Piñeiro1, M. Rubiera1, P. Coscojuela2, J. Pagola1, A. Flores1, B. Ibarra2, M. Hernandez-Guillamon1, M. Ribo1, F. Romero2, J. Alvarez-Sabin1, J. Montaner1, C.A. Molina1
Stroke Unit, Hospital Universitari Vall d’Hebron, Barcelona, SPAIN1, Neuroradiology Department, Hospital Universitari Vall d’Hebron, Barcelona, SPAIN2
Background: The CTA spot sign is an indicator of active bleeding in patients with acute intracerebral hemorrhage (ICH) and has been shown to be a powerful predictor of hematoma growth (HG). However, patients without spot sign may present HG, suggesting a delayed rebleeding. We aimed to investigate variables related to HG in CTA spot sign negative patients that could act as indirect predictors of subsequent rebleeding.
Methods: We prospectively studied 129 patients with primary supratentorial ICH presenting within 6 hours from symptoms onset. Patients underwent baseline (<6 hours) and 24-hour CT scans, and a CTA (<6 hours) for the detection of the spot sign. All
CT and CTA scans were evaluated prospectively by a blinded neuroradiologist. The CTA spot sign was used as marker of active bleeding. HG was defined as ICH enlargement >33% or >6mL at 24 hours.
Results: The CTA spot sign was present in 23.3% (30/129) of patients. HG at 24 hours occurred in 39% (48/123) of patients: 66.7% (18/27) in CTA spot sign positive group vs. 31.3% (30/96) in CTA spot sign negative group (p=0.001). Variables associated with HG in the CTA spot sign negative group were older age (73.8±12.8 vs. 68.1±12.8 years, p=0.045), antiplatelet pretreatment (24.1% vs. 7.6%, p=0.025), higher creatinine levels (1.03±0.45 vs. 0.82±0.23 mg/dL, p=0.034), and larger baseline ICH
volume (11.9 [7.6-27] vs. 8.8 [4.5-15.2] mL, p=0.027). None of them were significantly related to HG in CTA spot sign positive group. In multivariable logistic regression analysis, antiplatelet pretreatment (OR 4.74, 95% CI 1.25–18, p=0.022) and age
>74 years (OR 3.75, 95% CI 1.43–9.8, p=0.007) emerged as independent predictors of HG in CTA spot sign negative patients.
Conclusions: In acute ICH patients without the CTA spot sign on admission, antiplatelet pretreatment and age >74 years independently predict delayed rebleeding and HG.
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17:20 - 17:30
Blood Pressure Elevation in the First Three Hours after Onset is Related to Early Expansion of Intracerebral Hemorrhage
N. Sanossian1, A.M. Burgos1, D.S. Liebeskind2, L. Groysman1, J.P. Villablanca2, R. Conwit3, M. Eckstein1, F.D. Pratt4, S. Stratton2, S. Hamilton5, S. Starkman2, J.L. Saver2
FAST-MAG Investigators and Coordinators
University of Southern California, Los Angeles, USA1, UCLA Stroke Center, Los Angeles, USA2, NIH, Bethesda, USA3, Los Angeles County Fire Department, Los Angeles, USA4, Stanford University, Palo Alto, USA5
Background: Intracerebral hemorrhage (ICH) expansion is associated with elevations in blood pressure. It is unclear how the early course of BP elevation varies among individuals who undergo ICH expansion and those who do not.
Methods: Consecutive subjects with ICH enrolled in Field Administration of Stroke Therapy Magnesium (FAST-MAG) had BP recorded in the field (pre), emergency department (ED) arrival, and at .25, 1, 4, 8, 12, 16, and 24 hours after arrival. Baseline
and follow-up imaging were analyzed by 2 neurologists for ICH volume using ABC/2 method. ICH expansion was defined as volume increased by >33% and/or 12.5 ml.
Results: Among 105 ICH patients, mean age 67 (SD 14) years, 28% women, 36% Hispanic and 83% white race. Pre BP assessment occurred at a median of 23 (IQR 16, 39) minutes after onset and ED arrival BP assessment at 60 (IQR 50, 77) min after
onset. First scan occurred at 93 (IQR 77, 115) min after onset and follow-up at 21 (IQR 5, 42) hours after initial scan. Mean initial ICH volume was 17.3 (SD 17) ml, follow-up 28.7 (SD 36) ml, an absolute increase of 11.4 (SD 27) ml. Expansion occurred in 37 (35%). Mean pre (SBP 183 vs 174, p=0.079, DBP 101 vs 97, p=0.249) and ED arrival (SBP 185 vs 175, p=0.170, DBP 101 vs 92, p=0.048) trended higher in those with expansion. BP at 15 minutes and 1 hour after arrival was higher with expansion (15 min: SBP 183 vs 172, p=0.071, DBP 96 vs 91, p=0.17; 1 hr: SBP 180 vs. 162, p=0.005, DBP 92 vs 81, p=0.011). From 4 to 24 hours after arrival, there was no significant difference in BP in the two groups (4 hours 149/79 vs 153/75, 8 hours
138/71 vs 144/70, 12 hours 135/69 vs 141/69, 16 hours 138/70 vs 141/69, 24 hours 134/71 vs 140/72).
Conclusions: Patients with expansion of ICH had elevated BP in the first three hours after onset, but not at later assessments. These findings suggest that antihypertensive therapy aimed at deterring hematoma expansion will need to be delivered hyperacutely to have a potential benefit.
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17:30 - 17:40
Continuous blood pressure monitoring in patients with acute intracerebral hemorrhage
C. Sick, M. G. Hennerici
Department of Neurology, University of Heidelberg, Universitätsklinikum Mannheim, Mannheim, GERMANY
BACKGROUND: Although blood pressure (BP) monitoring is a standard in patients admitted to stroke units, data analysis has been limited to excessively high or low values individually. We report a new insight to extensive data collection in a series of
patients monitored within 72h after stroke onset.
METHODS: Over 44.000 measurements for systolic (sBP), diastolic (dBP), mean arterial BP (mBP) and BP amplitude (BPAmp), obtained from 367 patients with intracerebral hemorrhage (ICH), were divided into 2h intervals and averaged. ICH was
classified by location, intraventricular hemorrhage (IVH/non-IVH), midline shift (no: non-MS, ≤5mm: MS<5, >5mm: MS>5) and volume (<5ml: V5, 5-20ml: V5-20, >20ml: V20). RESULTS: sBP, dBP, mBP and BPAmp reached maximum after 2-4h
(164±3.7; 89±2.6; 118±3.5; 74±2.6) and decreased significantly (p<0.01) to a minimum 8h later (141±2.7; 74±1.7; 100±2.3; 65±1.8). Starting with higher peak values loco-typico ICH did not show significant higher sBP, dBP and mBP until 12h after onset (Fig.1). IVH-patients showed initial increase of sBP with significant higher values lasting longer after onset than in non-IVH-patients (Fig. 2). Incipient with highest sBP, dBP and mBP values (180±12.8; 96±14.3; 128±17.1) MS>5 patients showed a
minimum 6h later (141±5.3; 74±3.2; 100±4.2), being significant (p<0.05) smaller than for non-MS (152±3.4; 85±2.5; 111±3.0) and MS<5 (156±3.6; 152±2.6; 109±3.2). BPAmp was significant higher for IVH than for non-IVH (Fig. 2). Starting 10h after
onset this also applies to MS>5 vs. non-MS as well as to V20 vs. V5.
CONCLUSION: Large patient group analysis of sBP, dBP, mBP and BPAmp in stroke patients allows better insight in disease related BP changes. Patients with ICH showed maxima after 2-4h, a subsequent decrease and a minimum 8h later. Significant
higher sBP and BPAmp were seen in IVH and ICH with MS. These BP profiles provide useful keys for classification, estimation of prognosis and management modifications in future studies.
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17:40 - 17:50
Acute blood pressure lowering in the first 6 hours following intracerebral hemorrhage is associated with acute infarcts on MRI
S. Prabhakaran, L. Warrior, J. Samuels, R.K. Garg
Rush University Medical Center, Chicago, USA
Background: Secondary ischemic injury after intracerebral hemorrhage (ICH) has been recently described, though its causes and relationship to outcomes remain uncertain. We evaluated the relationship between blood pressure (BP) lowering and occurrence of acute ischemic lesions on brain MRI following ICH.
Methods: We reviewed consecutive patients with ICH from March 2009 to April 2011 with the following criteria: 1) spontaneous ICH without secondary etiologies and 2) completion of brain MRI within 14 days of admission. Patients who underwent
conventional angiography or craniotomy prior to MRI were also excluded. Serial BP measurements and clinical data were retrieved from an electronic database. Diffusion-weighted imaging (DWI) was reviewed for presence of restricted diffusion. We
analyzed the relationship between BP parameters in the first 6 hours following admission and DWI lesions on MRI. P-values < 0.05 were considered significant.
Results: One-hundred forty-two spontaneous ICH patients (mean age 62 years; 52.8% female; 60.6% black; median time to MRI 1 day) were analyzed. Of these, 23 (16.2%) had DWI lesions present. The mean initial systolic blood pressure (SBP) and
change in SBP from baseline to lowest recorded in the first 6 hours were higher in those with DWI lesions compared to those without (admission: 201 vs. 184 mmHg; p=0.04; change: 74 vs. 56 mmHg; p=0.05). Those who achieved > 30% relative lowering of SBP within 6 hours were 2.7-fold more likely to have DWI lesions than those did not (22.9 vs. 9.7%, p=0.03).
Conclusion: Among spontaneous ICH patients, higher baseline SBP and greater relative lowering of BP in the first 6 hours after presentation is associated with secondary ischemic injury on MRI. These data suggest that a subset of ICH patients may require careful BP titration to avoid cerebral hypoperfusion.
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17:50 - 18:00
Hyperacute Blood Pressure Course in Relation to Early Clinical Deterioration in Intracerebral Hemorrhage
N. Sanossian1, D.S. Liebeskind2, S. Starkman2, R. Conwit3, M. Eckstein1, F.D. Pratt4, S. Stratton2, S. Hamilton5, A. Flinders1, E. Olivas1, J.L. Saver1
FAST-MAG Investigators and Coordinators
University of Southern California, Los Angeles, USA1, UCLA Stroke Center, Los Angeles, USA2, National Institutes of Health, Bethesda, USA3, Los Angeles County Fire Department, Los Angeles, USA4, Stanford University, Palo Alto, USA5
Background: We have previously shown that an elevation in first blood pressure measurement in intracerebral hemorrhage (ICH) is associated with prehospital and ultra-early clinical deterioration (CD). We sought to determine whether changes in BP
during the prehospital course are associated with deterioration.
Methods: Consecutive subjects enrolled in the NIH-funded FAST-MAG (FM) clinical trial with ICH on initial imaging were selected. All had BP and Glasgow Coma Scale (GCS) by paramedics prior to enrollment. First and repeat GCS BP in the emergency department (ED) were recorded. CD was defined as a worsening of >= 2 points on the GCS in between the prehospital and emergency room evaluation. Clinical, demographic, and initial radiographic data were compared in those with and without
deterioration. Last known well time (LKWT) was confirmed by FM study nurse in the ED.
Results: Out of 1119 consecutive cases, there were 258 ICH patients (23%) with a mean age of 65 (SD 14) years, 32% were women, 32% had Hispanic ethnicity and 80% white race. BP was much higher in those with ICH at both prehospital (176/100 vs
156/87, p<0.001) and ED arrival (178/96 vs 155/82, p<0.001). There were 79 cases of clinical deterioration (44%) among ICH. Those who deteriorated had significantly higher hospital arrival SBP (185 vs 175, p=0.012) but not prehospital SBP (180 vs
174, p=0.09), DBP 101 vs 99, p=0.48) or arrival DBP (98 vs 95, p=0.20). Those who deteriorated had an increase in SBP of 5.3 (vs 0.36, p=0.10). Considering highest recorded blood pressure (higher of prehospital and ED arrival), those who deteriorated
had increased SBP (194 vs 185, p=0.008) but not DBP (107 vs 104, p=0.18).
Conclusions: ICH patients who clinically deteriorate in the prehospital period have higher systolic blood pressure on ED arrival than patients who are clinically stable. Prehospital clinical deterioration may be a consequence of hematoma expansion due
to continued elevation in BP.
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16:30 - 16:40
A novel theranostic agent for the treatment of stroke
J. Agulla, D. Barral, B. Argibay, T. Sobrino, M. Blanco, J. Castillo, P. Ramos-Cabrer
Clinical Neurosciences Research Laboratory. Department of Neurology. Hospital Clínico Universitario. Universida de Santiago de Compostela, Santiago de Compostela, SPAIN
Background: Theranostics is a discipline based on the simultaneous performance of diagnostic and therapeutic interventions on targeted tissues. Nanotechnology allows the construction of molecules that incorporate imaging probes, to detect the targeted
tissue with conventional imaging techniques, and therapeutic agents, allowing the transport and controlled release of those at the target. We report the in vivo use of a novel theranostic agent that targets the peri-infarct tissue in stroke, allowing its delimitation (diagnostic function) and enhancing the therapeutic action of citicoline.
Methods: Liposome-based theranostic agents were constructed with DSPC, Cholesterol, and Gd-DTPA-BSA by the lipid film hydration-extrusion method. Anti-HSP72 antibodies were coupled to liposomes surface. Permanent suture of the MCA in rats
was used as animal model of ischemia. Liposomes were loaded with citicoline as therapeutic agent. Animals were treated with repetitive injections (every 6 h) during the first 30 hours of ischemia (total citicoline: 48 mg/kg in each group). Study groups
(n=6) were: (1) vehicle, (2) empty liposomes (3) free citicoline, and citicoline encapsulated in (4) non-targeted and (5) HSP72-targeted liposomes. MRI studies were conducted at 9.4 T.
Results: Diagnostic function: liposomes were detected on T1 maps obtained for animals treated with Gd-doped liposomes. Non-targeted liposomes were distributed along the whole brain, while targeted liposomes were preferably located at the peri-infarct
region. Therapeutic function: Evolution of lesion volumes for all studied groups are presented in table 1. The therapeutic effect of non-targeted, and especially of targeted theranostic agents, is noticeable.
Conclusions: We have proved the diagnostic and therapeutic capacity of a novel theranostic agent that specifically interacts with cells of the peri-infarct region in stroke, improving the therapeutic effects of the drug encapsulated in it.
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16:40 - 16:50
Immunotherapy to prevent tPA promoted excitotoxicity reduces Intracerebral Hemorrhages-induced neurological deficits
T. Gaberel, R. Macrez, A. Montagne, M. Gauberti, C. Ali, E. Emery, D. Vivien
INSERM, U919, sérine protease and pathophysiology of the neurovascular unit, GIP Cyceron, Caen, FRANCE
Background We recently demonstrated that an antibody against the interaction site of tPA on the GluN1 subunit of NMDAR (αATD-GluN1) reduced brain injuries and neurological deficits in a model of ischemic stroke in mice. However, the influence
of such strategy was not investigated in the context of an intracerebral hemorrhage (ICH). Thus, the aim of our present study was to investigate the effects of the αATD-GluN1 in a rat model of ICH. Methods ICH in the right striatum was induced by collagenase injections in 30 rats. Rats received a single injection in the tail vein of either saline (n=15) or purified αATD-GluN1 (n=15) one hour after ICH onset. 72 hours later, rats were neurologically evaluated using actimetry and a neuroscore scale.
Then hemorrhagic volumes were evaluated by MRI analysis. Finally, rats were euthanized, and brain water content assessed using a desiccation methods. Results We have first observed that αATD-GluN1 treatment had no impact on hemorrhage volumes: 119.3+/- 21.5 mm3 in the saline group versus 125.2+/- 23.9 in the αATD-GluN1 treated group (p=0.6). However, αATD-GluN1 treatment led to a reduced brain oedema in the lesionned hemisphere after ICH (from 84.5 +/-0.69 % to 83.8+/-0.22 %;
p=0.038). Accordingly, αATD-GluN1 treatment significantly improved functional recovery (neurobehavioral scores: 0.5 for the αATD-GluN1 treated group versus 1.6 for the saline group, p=0.0009; actimetry: 159.5+/-11.3 movements in 10 minutes time
period (mvt/10 min) for the αATD-GluN1 treated group versus 104.1+/-12.3 mvt/10 min for the saline group, p=0.028). Conclusion Although αATD-GluN1 has no impact on hematoma growth by itself, it significantly reduces the associated brain oedema
and subsequent neurological deficits. These initial data suggest that αATD-GluN1 could potentially be injected even before a definitive diagnosis is made to distinguish ischemic versus hemorrhagic stroke. However, these experimental results require clinical confirmation.
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16:50 - 17:00
Molecular profiling of the peri-infarct region dynamics in cerebral ischemia
D. Brea, J. Agulla, M. Pérez-Mato, S. Arias, M. Rodríguez-Yáñez, J. Castillo, P. Ramos-Cabrer
Clinical Neurosciences Research Laboratory. Department of Neurology. Hospital Clínico Universitario. Universida de Santiago de Compostela, Santiago de Compostela, SPAIN
Background: The prei-infarct region is a key target for stroke treatment. Such region is conceptually different from the ischemic penumbra, and has different extension and temporal evolution. Its definition cannot be based on the same imaging criteria. In
this work we report the identification of specific molecular markers for the peri-infarct tissue in stroke, following their spatiotemporal evolution up to 14 days.
Methods: Intraluminal transient (90 min) or permanent occlusion of the MCA of SD rats were used as models of ischemia. Lesion evolution was followed by MRI studies at 9.4 T. Molecular markers of peri-infarct tissue were identified by proteomic studies of brains from ischemic rats, performed by 2D-PAGE and COFRADIC techniques. Proteins were identified by mass spectrometry, and markers were confirmed by wester-blot and immuno-histochemical analyses.
Results: Our proteomic study provided 15 suitable candidates as molecular markers of peri-infarct tissue, all highly over-expressed on that region (HSP70 family was the most expressed one). Only one among all them, HSP72, a minor fraction of the
HSP70 family of proteins (as determined by 2D-western-blot studies) was specific for the peri-infarct tissue, and selected as target. The immuno-histochemical analysis of different targets also confirmed that only this element of the HSP70 family was specific of peri-infarct tissue (contrarily to other members of the family). Finally, we analyzed the spatiotemporal distribution of such marker, quantifying its expression at the peri-infarct tissue and at the lesion core, for a period of 14 days.
Conclusions: We have found an specific marker of the peri-infarct region, characterizing its spatiotemporal expression on the ischemic brain. Such marker can be used for either the identification (diagnostic) or the therapeutic intervention on the peri-infarct region, with potential to become a target for the treatment of stroke.
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17:00 - 17:10
TLR4 DECREASES BRAIN CELL PROLIFERATION AFTER EXPERIMENTAL STROKE.
M. Oses1, A. Moraga1, V.G. Romera1, J.M. Pradillo2, I. García-Yébenes1, M. Hernández-Jiménez1, P. Negredo3, M.A. Moro1, I. Lizasoain1
Neurovascular Research Unit. Complutense Medical School, Madrid, SPAIN1, Faculty of Life Sciences, University of Manchester, Manchester, UNITED KINGDOM2, Morphology Department. Autonoma Medical School, Madrid, SPAIN3
Background. A specific innate immunologic response starts after stroke that is mediated through toll-like receptors (TLR). TLR4 has been implicated in the brain damage caused by stroke (Caso et al., Circulation 2007). In addition, TLR4 has been also involved in hippocampal neurogenesis under normal conditions (Rolls et al., Nature Cell Biol 2007). However, is unknown the role that TLR4 plays on cell proliferation. Our objective is to determine the role of TLR4 after stroke.
Methods. Focal ischemia was induced by permanent occlusion of the trunk of the middle cerebral artery (MCAO). It was performed on TLR4-deficient mice (C57BL/10ScNJ) and control animals (C57BL/10ScSn). 5-bromo-2’-deoxyuridine (BrDu, 50
mg/kg) was injected ip twice daily from days 5 to 6 after ischemia. Infarct size was measured at 2, 7 and 14 days. Cell proliferation was quantified 7 and 14 days by immunohistochemical studies. Subventricular zone (SVZ) and peri-infarct zone in parietal
cortex were analyzed as described (Fernández-López et al., Stroke 2010).
Results. TLR4-deficient mice had lesser infarct volumes when compared with control mice. In order to study the role of TLR4 on cell proliferation excluding bias due to different infarct volume, we performed -on control mice- a branch occlusion of the
MCA to obtain infarct sizes similar to those in the KO mice. Thus, we did not find any difference in the infarct volume after stroke between WT-branch and KO-trunk groups. In those groups, our findings reveal that after stroke, deficiency of TLR4 promotes cell proliferation, increasing the number of BrdU+ cells in the ipsilateral SVZ at 7 days. We did not find any difference in the number of BrdU+ and the number of microglial (Iba1+) cells in the cortex. Finally, we have observed that in control mice,
cell proliferation is dependent on infarct size, since WT-trunk group had larger proliferation when compared with WT-branch group.
Conclusions. Our results demonstrate that after stroke the deficiency of TLR4 promotes cell proliferation. Our data suggest that TLR4 not only mediates brain damage in the acute phase but also might decrease neurorepair mechanisms during the chronic
phase of stroke.
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17:10 - 17:20
LONG TERM EFFECTS OF SHORT AND EARLY IV ADMISTRATION OF PEDF AND EGF - A LONGITUDINAL MR IMAGING STUDY AFTER ISCHEMIA–REPERFUSION IN RATS
F. Schlachetzki1, N.C. Shanbhag2, M.S. Dittmar3, U. Bogdahn1, D.R. Pillai1
Department of Neurology, University of Regensburg, Regensburg, GERMANY1, Division of Neurosurgical Research, Medical Faculty Mannheim, University of Heidelberg, Mannheim, Mannheim, GERMANY2, Department of Anaesthesiology, Regensburg University Medical Centre, Regensburg, GERMANY3
BACKGROUND: The ‘new penumbra’ concept defines the transition between injury and repair at the neurovascular unit, and therapeutic drugs may have beneficial and deleterious effects depending in which phase or phases they have been applied. This
may also apply to neurotropic factors (NTFs), which have not reached its potential neuroprotective potential in stroke therapy by promoting the survival and/or maintenance of speciﬁc neuronal populations through a variety of mechanisms. In this preliminary study we investigated the trophic properties of pigment epithelium derived factor (PEDF) and compared it with the properties of Epidermal Growth Factor (EGF) on a rat model of ischemia-reperfusion injury. METHODS: Equimolar amounts of both
PEDF and EGF were administered intravenously for 4 hours following 3 hours of reperfusion after 1 hour of ischemia in rats. Magnetic Resonance Imaging (MRI) using T2, dwi and pre-/post-contrast T1-sequences was performed at multiple time points
(24, 48, 96 hours and 1 week) post-reperfusion. RESULTS: Both PEDF and EGF significantly reduced T2-lesion volumes compared to controls, and in addition, PEDF selectively attenuated significant lesion volume expansion. Further, PEDF demonstrated persistent blood-brain barrier (BBB) permeability suppression at all the considered time points. Treatment regimen with peptides also resulted in remote oedema formation at the contralateral striatum and ipsilateral cortex. CONCLUSIONS: Neuroprotection demonstrated by PEDF and EGF might be mediated by a number of mechanisms. The complete arrest of T2-lesion volume expansion and BBB permeability suppression exhibited by PEDF may be attributable to its anti-angiogenic action.
However, the detrimental effect of angiogenesis suppression, if any, on neuronal proliferation and differentiation and thereby impacting functional outcome needs further evaluation.
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17:20 - 17:30
Cerebral Ischemia and Matrix Metalloproteinase-9 Modulate the Angiogenic Function of Endothelial Progenitor Cells
A. Morancho, J. Gibert, C. Boada, V. Barceló, L. Ortega, A. Penalba, M. Hernández-Guillamon, J. Montaner, A. Rosell
Neurovascular Research Laboratory, Vall d’Hebron Institut de Recerca, Universitat Autònoma de Barcelona., Barcelona, SPAIN
Background: The enhancement of endogenous angiogenesis after stroke will be critical in neurorepair therapies in which endothelial progenitor cells(EPCs) might be key players. Our aim was to determine the influence of cerebral ischemia and the role of
matrix metalloproteinase-9 on the angiogenic function of EPCs.
Methods: Permanent cerebral ischemia was induced by occlusion of the MCA in MMP9 knockout (KO) and corresponding wild-type (WT) mice. Non-ischemic controls were also studied. EPCs were obtained at different time points (6,24 and 72h) and in
control conditions for cell counting. Plasma samples were obtained to determine the level of pro-angiogenic factors by multiple ELISA. Matrigel assays and in vivo time-lapse imaging were carried out to monitor endothelial function of the EPCs.
Results: Cerebral ischemia increased the number of EPCs in MMP9 KO mice (p=.036). MMP9 deficiency decreased the number of EPCs in control and 6h ischemic mice (p=.031 and p=.021), after 24h of ischemia KO mice had the same number of
EPCs than WT. EPCs from ischemic mice (24h) were more functional than from controls, increasing the number of vessel structures in matrigel assays (p=.007 for WT and p=.031 for KO). Interestingly, MMP9 deficiency reduced the angiogenic abilities of EPCs since less vessel structures and perimeter were shaped by control (p=.009 and p=.036) and ischemic EPCs (p=.025 and p=.013). MMP-inhibitor treatment also decreased the number of vessel structures shaped by both human and WT mouse
EPCs(p<.05). Time-lapse imaging replicated those patterns and showed a maximum of vessel structures already formed at 8h with a dynamic and uninterrupted vessel re-modelling. Finally, an increase in plasma VEGF and KDR level was detected at 6h
after ischemia in WT mice (p<.05). KO mice showed increased plasma levels of PDGF-BB and VEGF 24h after ischemia vs. WT(p=.02 and p=.005 respectively).
Conclusion: Ischemia triggers the angiogenic responses of EPCs. In this context MMP-9 plays a key role and its modulation may be important to improve neurorepair
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17:30 - 17:40
Clot dissolution is better with ultrasound assisted thrombolysis for fresh clots with higher cholesterol content
V.K. SHARMA1, K.S. Murugappan2, A. Ahmad3, Y. Zhou2
National University Hospital, Singapore, SINGAPORE1, School of Mechanical and Aerospace Engineering, Nanyang Technological University, Singapore, SINGAPORE2, Jurong General Hospital, Singapore, SINGAPORE3
Background: Intravenous tissue plasminogen activator (IV-tPA) remains the only drug for arterial recanalization in acute ischemic stroke (AIS), dose being determined by body-weight only. Various characteristics of the blood clot and continuous exposure
to ultrasound might play important role in clot dissolution. Hence, we evaluated the impact of composition and age of the clot on its dissolution with tPA and ultrasound in an in-vitro model.
Methods: Clot was prepared by mixing horse blood with Calcium-chloride solution. Cholesterin was added to increase cholesterol level up to 100 mg/dL. To simulate the aging effect, serum was replaced by fresh blood periodically. 355 IU/ml of tPA was
used to initiate lysis. Clot was exposed to continuous 1MHz transcranial Doppler ultrasound (acoustic intensity 340mW/cm2). Efficiency of thrombolysis was calculated as the percentage of clot weight-loss after 60minutes. Composition of the blood clot
after lysis was evaluated with surface emission microscope (SEM).
Results: We observed a significant increase in the weight of blood clot with its increasing age (from 2 to 10 hours, the clot-weight increased from 37.28+/-2.87mg to 51.56+/-5.34mg, respectively; p<0.005). Exposure to ultrasound and tPA resulted in significant reduction in the clot-weight at 1hour (from 35.50+/-3.23% to 24.71+/-2.11%; p<0.005). Although, we did not see any significant difference between clot-cholesterol levels and clot-lysis with ultrasound or tPA alone, combination of these modalities induced significant lysis in the clots with cholesterol levels of more than 50mg/dL (clot-weight reduced by 41.68+/-2.3%) as compared to clots with normal cholesterol (30.60+/-4.10%; p<0.005). SEM demonstrated that fibrin network became thicker
and denser in aged clots while higher number of activated platelets were noted on the surface of cholesterol-rich clots.
Conclusion: Compared to the fresh clots, the aged thrombi lyse less with thrombolysis. Furthermore, ultrasound-assisted thrombolysis with tPA appears to work better in fresh thrombi with higher cholesterol levels. Our findings might provide some insights into the poor recanalization rates in patients with cardioembolism.
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17:40 - 17:50
THE ARYL HYDROCARBON RECEPTOR PARTICIPATES IN ISCHEMIC BRAIN DAMAGE
M.I. Cuartero, I. Ballesteros, I. García-Yébenes, G. Camarero, P. Negredo, O. Hurtado, R. Cañadas, I. Lizasoain, M.A. Moro
Neurovascular Research Unit. Complutense Medical School, Madrid, SPAIN
Background The aryl hydrocarbon receptor (AhR) is a ligand-activated transcription factor that mediates metabolism and toxicity of xenobiotics and physiological processes such as cell cycle regulation and immunomodulation (Barouki et al. FEBS Letters. 2007). AhR is ubiquitously expressed in brain mammals and different studies reveal functions in the control of neuron differentiation as well as in dendritic formation (Huang et al. Development. 2004). AhR has been implicated in NMDA receptormediated excitotoxicity and neurotrophism (Lin et al. J Neurochem. 2009). Since its role in stroke remains unexplored, our aim was to determine whether focal ischemia induces changes in AhR brain expression and its role in stroke outcome.
Methods C57BL/6 male mice subjected to permanent MCAO were sacrificed 5, 18, 24, 48, 72h and 7d after ischemia to determine AhR expression by western blot and immunofluorescence. To elucidate AhR contribution to cerebral ischemia, C57BL/6
wild-type (WT) and AhR+/- male mice (kindly donated by Dr. P. Fernández-Salguero) were exposed to MCAO. An additional group was treated with either an AhR antagonist (6,2’,4’-trimethoxyflavone TMF, 5mg/kg) or vehicle 10 min after MCAO. Infarct volume was determined with 2% TTC staining 48 h after MCAO. Neurological symptoms were evaluated using the modified Neurological Stroke Scale and the grip test 24 and 48 hours after MCAO.
Results Exposure to ischemia induced AhR up-regulation in peri-infarct and core regions showing a predominant neuronal localisation as well as nuclear translocation when compared with brains of sham animals. Partial deletion of AhR in heterozygous
mouse improved infarct outcome when compared with wild type mice as shown by a reduction in brain infarction (64 ± 7% of WT, P<0.05 vs. WT, n=5-6) and in neurological impairment. Similar results were obtained after treatment with the AhR antagonist (54 ± 23% of vehicle, P<0.05 vs. vehicle, n=6).
Conclusions: Our data demonstrate that AhR mediates ischemic damage in experimental ischemia, as shown by a reduction in neurological symptoms and infarct volume in Ahr+/- mice and also in animals treated with an AhR antagonist.
9 Experimental studies B
17:50 - 18:00
THE PPARγ AGONIST ROSIGLITAZONE INDUCES A PHENOTYPIC SWITCH IN NEUTROPHILS THAT LEADS TO TISSUE RESOLUTION AFTER BRAIN ISCHEMIA
I. Ballesteros1, M.I. Cuartero1, V.G. Romera1, G . Camarero1, P. Negredo2, T. Atanes1, F. Nombela3, J. Vivancos3, I. Lizasoain1, M.A. Moro1
Neurovascular Research Unit. Complutense Medical School, Madrid, SPAIN1, Department of Morphology. Autonoma Medical School, Madrid, SPAIN2, Service of Neurology, Hospital La Princesa, Madrid, SPAIN3
Background Neutrophils have been traditionally recognised as major mediators of a deleterious inflammatory response in acute ischemic stroke. Under certain conditions, and similarly to M2 macrophages, neutrophils have been proposed to shift towards
an N2 phenotype, a polarisation that is PPARγ-dependent in the case of macrophages. The ability of neutrophils to acquire different phenotypes may contribute to resolution of inflammation. In this context, we decided to characterize the effect of rosiglitazone (RSG), a PPARγ agonist, on N2 polarisation after stroke. For this purpose, we selected the M2 marker Ym1, which is considered a bona-fide marker of M2 macrophage polarisation and whose expression has been shown in neutrophils. Methods
Mice were subjected to a distal permanent MCAO and received an ip administration of either saline (VEH-treated group) or 3 mg/kg of RSG (RSG-treated group) 10 min after MCAO. Double-label immunofluorescence was performed to estimate the
number of neutrophils (NIMPR14+ cells) and its Ym1+ expression, using for quantification the optical fractionator approach (sampling area: 7 coronal sections between 1.94 to -2.46mm posterior to bregma). To analyse phagocytosis, co-localisations of
Iba1+/NIMP-R14 (Denes et al., 2007) or Iba1/NIMP-R14/Ym1 were photographed using a laser-scanning confocal imaging system. Two photographs of the ischemic core per section using the 20x magnification objective were taken in 7 coronal sections
of each animal. Results Double immunofluorescence studies demonstrate the presence of neutrophils (≈37%) expressing Ym1 in the ischemic brain. This expression was mainly located in the ischemic core 48h after MCAO. After treatment with RSG,
most neutrophils (≈87%) acquired an N2 phenotype (Ym1+). RSG was found to increase neutrophil engulfment by microglia/macrophages, a clearance that preferentially affected the N2 subset. Conclusion These data show for the first time the implication of PPARγ in neutrophil polarization. Ym1+ neutrophils were associated to an increased neutrophil clearance thus showing that this switch is a crucial event for resolution of inflammation that may participate in neuroprotection.
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16:30 - 16:40
Genetic risk loci for intracranial aneurysms (IA) are enriched in subphenotypes of IA associated with familial predisposition
F.N.G. van ‘t Hof1, R. Kleinloog1, M. Gunel2, G.J.E. Rinkel1, Y.M. Ruigrok1
University Medical Centre Utrecht, Utrecht, THE NETHERLANDS1, Department of Genetics, Yale University School of Medicine, New Haven, Connecticut, USA2
Background
Subarachnoid haemorrhage (SAH) from a ruptured intracranial aneurysm (IA) is a complex disease with a known familial predisposition. Genome wide association studies (GWAS) have identified five genetic risk loci for IA. We investigated whether
these risk loci are enriched in IA patients with familial SAH and with subphenotypes associated with familial SAH: IA located at the middle cerebral artery (MCA) and a young age at time of SAH. Methods The genotypes of six independent single nucleotide polymorphisms (SNPs) on the five genetic risk loci for IA were obtained from 1038 patients with ruptured (89.3%) and unruptured (10.7%) IA, admitted to the University Medical Centre Utrecht. From these, 761 patients were previously genotyped
in a GWAS and 281 additional patients were genotyped for these SNPs using KASPar assays (KBioscience). For each patient we calculated a weighted genetic risk score (wGRS), a sum of log OR-weighted risk alleles. These wGRSs were divided into
tertiles. We calculated the odds of having a positive family history of SAH, IA located at the MCA and being aged ≤45 yrs at time of SAH for the highest vs the lowest wGRS tertile. Results We found significant associations between age ≤45 yrs at time
of SAH and high wGRS (OR 1.54, 95% CI 1.03-2.05) and between location MCA and high wGRS (OR 1.46 , 95% CI 1.03-2.07), but not between a positive family history of SAH and high wGRS (OR 1.11, 95% CI 0.66-1.88). Conclusion We demonstrate that established IA genetic risk loci are enriched in patients with a young age at time of SAH and with IA located at the MCA. Both subphenotypes are associated with a familial predisposition. We are not able to demonstrate an association between
genetic risk loci and a positive family history of SAH, which can be due to lack of power and incomplete self-reporting of a positive family history.

2 Etiology of stroke and risk factors B
16:40 - 16:50
Clinical phenotyping and family screening of patients suspected for Fabry disease identified in a large Fabry screening program in stroke in the young.
L. Yperzeele1, I. De Brabander1, R. Brouns2, C. Ceuterick-De Groote1, F. Eyskens1, V. Thijs3, C. Van Broeckhoven1, D. Hughes4, D. Hemelsoet5, C. Sindic6, B. Sadzot7, D. Nuytten8, S. Dethy9, S. Jeangette10, P.P. De Deyn1
University Hospital Antwerp, Antwerp, BELGIUM1, University Hospital Brussels, Brussels, BELGIUM2, University Hospital Gasthuisberg, Leuven, BELGIUM3, Royal Free Hampstead NHS Trust, London, UNITED KINGDOM4, University Hospital
Ghent, Ghent, BELGIUM5, Cliniques Universitaires Saint Luc, Brussels, BELGIUM6, Centre Hospitalier Universitaire de Liège, Liège, BELGIUM7, ZNA Stuivenberg General Hospital, Antwerp, BELGIUM8, Centre Hospitalier Universitaire de Tivoli,
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La Louvière, BELGIUM9, Centre Hospitalier Universitaire de Charleroi, Charleroi, BELGIUM10
Background and Purpose: The Belgian Fabry Study (BeFaS) suggested that Fabry disease may play a role in up to 1% of young patients with stroke, unexplained white matter lesions or vertebrobasilar dolichoectasia. We report on detailed phenotyping in
subjects identified with a-galactosidase A (a-Gal A) enzyme deficiency or GLA mutations in the BeFaS (n=10) and on the results of family screening in this population.
Methods: Biochemical and/or clinical evaluation of all subjects (n=28) was performed. Biochemical evaluation comprised measurement of plasma/leukocyte a-Gal A enzyme activity, Gb3 in plasma and urine, lyso-Gb3 in plasma. Clinical phenotyping
consisted of neurological, cardiac, renal, ophthalmological, dermatological and hearing evaluation.
Results: Genetic family screening revealed 18 additional GLA mutation carriers. Our total study population therefore consisted of 10 subjects with a p.A143T mutation, 7 subjects with a p.S126G mutation, 9 subjects with a p.D313Y mutation and 2 males
with a-Gal A enzyme deficiency, but without an identified mutation. Bloodspot a-Gal A enzyme activity was normal in all GLA mutation carriers, even in 2 males with the p.A143T mutation. One of them also had normal plasma activity. They both displayed low leukocyte a-Gal A enzyme activity. Plasma Gb3 and lyso-Gb3 levels were normal in all subjects. Elevated Gb3 in urine was detected in 2 subjects. Cardiac symptoms of Fabry disease were found in 6 out of 10 p.A143T carriers.
Conclusions: We could not identify classical variants of Fabry disease in our cerebrovascular disease population. We identified one late-onset variant of Fabry disease (p.A143T) with predominant cardiac symptoms. Biochemical parameters can be normal
in this variant. We also identified two genetic variants of the GLA gene (p.D313Y and p.S126G) of which the clinical relevance is unclear. The p.D313Y mutation could predispose to developing stroke. The pathogenicity of the p.S126G mutation could
not be proven.
3 Etiology of stroke and risk factors B
16:50 - 17:00
Genetic Variation within the Interleukin-1 Gene Cluster and Ischemic Stroke
K. Jood1, S. Olsson1, L. Holmegaard1, M. Sjögren2, G. Engström2, H. Lövkvist3, C. Blomstrand1, B. Norrving4, O. Melander2, A. Lindgren4, C. Jern1
Department of Clinical Neuroscience and Rehabilitation, Institute of Neuroscience and Physiology, the Sahlgrenska Academy at University of Gothenburg, Göteborg, SWEDEN1, Department of Clinical Sciences Malmö, Lund University, Malmö, SWEDEN2, Department of Clinical Sciences Lund, Neurology, Lund University, Lund, SWEDEN3, Department of Clinical Sciences Lund, Neurology, Lund University and Department of Neurology Lund, Skåne university Hospital, Lund, SWEDEN4
Background: Evidence is emerging that inflammation plays a key role in the pathophysiology of ischemic stroke (IS). The aim of this study was to investigate whether genetic variation in the interleukin-1alpha, interleukin-1 beta and interleukin-1 receptor
antagonist (IL-1RA) genes (IL1A, IL1B and IL1RN) is associated with IS and/or any etiological subtype of IS.
Methods: The genes of interest were tagged and a total of 12 SNPs were analyzed in the Sahlgrenska Academy Study on Ischemic Stroke (SAHLSIS), which comprises 844 patients with ischemic stroke (IS) and 668 controls. IS subtype was defined according to the TOAST criteria. The Lund Stroke Register (LSR) and the Malmö Diet and Cancer study (MDC) were used as replication sample for overall IS (in total 3145 patients and 1793 controls).
Results: The SNP rs380092 in IL1RN showed an association to overall IS in SAHLSIS (odds ratio 1.21, 95% confidence interval 1.02-1.43, P=0.03). This association was replicated in the LSR and MDC sample. The subtype analysis in SAHLSIS revealed an association between cryptogenic stroke and three SNPs in IL1RN (rs380092, rs452204, and rs454078). Furthermore, increased plasma levels of IL-1RA was observed in this subtype compared to controls.
Conclusion: This comprehensive study, based on a tagSNP approach and replication, suggests a role of IL1RN in overall IS. In addition, this study adds novel information about the IS subtype of cryptogenic stroke, as both genetic variation in IL1RN and
increased plasma levels of IL-1RA showed association with this subtype
4 Etiology of stroke and risk factors B
17:00 - 17:10
Von Willebrand Factor levels are strongly associated with atherosclerosis in patients with ischemic stroke
E.G. van den Herik, M.A.H. Sonneveld, J.E. van Loomn, P.J. Koudstaal, M.P.M. de Maat, F.W.G. Leebeek
Erasmus MC University Medical Center Rotterdam, Rotterdam, THE NETHERLANDS
Background: Increased levels of von Willebrand Factor (VWF) are associated with increased risk of ischemic stroke, albeit its mechanism is yet unknown. Atherosclerosis may explain at least part of the association, as it is known that levels of VWF are
increased by endothelial dysfunction. We investigated the association between levels of VWF antigen (VWF:Ag) and presence of atherosclerosis in patients with ischemic stroke or transient ischemic attack (TIA).
Methods: We included 985 consecutive patients with ischemic stroke or TIA, in all of whom we performed CT angiography of the craniocervical vessels and measured VWF:Ag levels. Presence of calcifications and stenosis degree were scored for all arterial segments from the supra-aortic arteries to the intracranial vessels. All events were classified according to TOAST criteria. Analyses were adjusted for potential confounders including blood group and cardiovascular risk factors.
Results: Levels of VWF:Ag were significantly increased in the presence of any calcification or stenosis. Levels of VWF:Ag rose linearly with increasing number of calcifications (P=0.008), with increasing degree of stenosis in the carotid artery (P<0.001),
and with increasing degree of the most severe stenosis in any of the arteries (P<0.001). Patients with a large artery atherosclerosis etiology of ischemic stroke or TIA had significantly increased levels of VWF:Ag compared with other stroke subtypes
(P<0.001).
Conclusions: Levels of VWF:Ag are positively associated with calcifications and stenosis degree in the craniocervical arteries of patients with ischemic stroke or TIA. Furthermore, levels of VWF:Ag are highest in patients with large artery atherosclerosis
as presumed cause. This suggests that atherosclerosis leads to increased levels of VWF:Ag, thereby contributing to the association between VWF:Ag levels and risk of ischemic stroke.
5 Etiology of stroke and risk factors B
17:10 - 17:20
Associations of ankle-brachial index (ABI) with cerebral arterial disease and vascular events following ischemic stroke
D.A. De Silva1, J.J. Manzano1, J.L. Pascual2, H.M. Chang1, M.C. Wong3, C.P.L.H. Chen4
Singapore General Hospital campus, National Neuroscience Institute, Singapore, SINGAPORE1, College of Medicine, University of the Philippines, Manila, PHILIPPINES2, National Medical Research Council, Singapore, SINGAPORE3, National University of Singapore, Singapore, SINGAPORE4
Background: Low ankle-brachial index (ABI), indicative of peripheral arterial disease, is a stroke risk factor. No prior study has investigated the degree of ABI decrease in relation to cerebral arterial disease and prognosis following stroke. We studied associations of ABI severity with severe extracranial carotid disease (ECD), intracranial large arterial disease (ICLAD), and subsequent vascular events following ischemic stroke.
Methods: We recruited consecutive ischemic stroke patients from 2003 to 2004 admitted at the Singapore General Hospital. Baseline assessment of extracranial and intracranial cerebral arteries, baseline ABI measurements and 1-year telephone follow-up
were performed masked to one another.
Results: Among the 1,311 patients, 1,299 (99%) had follow-up data. Of these, 73% had ABI 0.9-1.3 (normal), 13% had ABI 0.8-0.89, 13% had ABI<0.8 and 1% had ABI>1.3. Compared to patients with normal ABI, those with ABI<0.8 had higher prevalence of severe ECD (15% vs. 5%, p=0.006) and ICLAD (72% vs. 48%, p=0.003) and higher incidence at 1 year of composite vascular events (19% vs 11%, p=0.02). The associations of ABI<0.8 with severe ECD (p<0.001) and ICLAD (p<0.001) persisted after adjustment for covariates (age, gender, hypertension, diabetes, hyperlipidemia, IHD, AF and smoking). In multivariate regression with these covariates, ABI<0.8 did not predict composite vascular events at 1 year (OR 1.39 95%CI 0.80-2.41), only
AF did (OR 2.14 95% CI 1.21-3.80). There were no differences in the prevalence of severe ECD (7% vs 5%, p=0.32), ICLAD (58% vs 48%, p=0.20) and 1-year incidence of composite vascular events (14% vs 11%, p=0.37) between patients with ABI
0.8-0.89 and normal ABI.
Conclusion: Among ischemic stroke patients, there was a significant association for ABI<0.8 with extracranial and intracranial cerebral arterial disease, but not for milder ABI decrease (0.8-0.89). No degree of ABI lowering independently predicted 1-year
incidence of vascular events.
6 Etiology of stroke and risk factors B
17:20 - 17:30
Antigen levels of intrinsic coagulation proteins and the risk of myocardial infarction and ischaemic stroke in young women: results from the RATIO case-control study.
B. Siegerink1, F.R. Rosendaal2
Dept. of Clinical epidemiology, Leiden University Medical Center, Leiden, The Netherlands, Leiden, THE NETHERLANDS1, Dept. of Clinical epidemiology, Leiden University Medical Center, Leiden The Netherlands; Dept. of Thrombosis and Hemostasis, Leiden University Med, Leiden, THE NETHERLANDS2
Background - Previously, we showed that high levels of FXIa-, FXIIa- and kallikrein-C1-inhibitor complexes as measures of protein activation increase the risk of ischaemic stroke (IS) but not myocardial infarction (MI) in young women. It is unclear
whether this reflects higher protein levels or activation levels.
Methods - The RATIO study included young women (<50 years) with MI (N=205), IS (N=175) and 638 healthy frequency matched controls. Antigen levels of FXII, FXI and prekallikrein (PK) were measured and expressed as percentage of normal pool
plasma. Odds ratios (OR) and corresponding 95% confidence intervals (95%CI), adjusted for matching factors, were calculated for high levels (>90th percentile of controls) as measures of relative risk.
Results- Traditional risk factors were more common in patients when compared with healthy controls. Antigen levels for FXII, FXI and prekallikrein related poorly with the levels of the inhibited complexes of the activated form of the proteins. If anything, high antigen levels of FXII increased the risk for MI moderately (OR 1.6, 95% CI 0.9-2.7) but not for IS (OR 1.1, 0.6-2.1). PK was not associated with an increased risk (MI 1.3, 0.8-2.15; IS 0.7, 0.4-1.4). High FXI increased the risk of both MI (1.8,
1.7-2.9) and IS (3.1, 1.9-5.1). The previously published 2-4 fold increase in IS risk conferred by high levels of activated intrinsic coagulation proteins in complex with C1 inhibitor did not change after adjustment for antigen levels.
Conclusion - High FXI antigen is a risk factor for both MI and IS, with the most pronounced risk for IS. The lack of a strong association between antigen level and activated protein level, the low risk for IS conferred by high FXII and PK antigen levels, as
well as a lack of attenuation after adjustment indicate that our previous result could mainly be driven by a higher activation level of the intrinsic coagulation proteins, instead of the protein level itself.
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17:30 - 17:40
Effects of visit-to-visit blood pressure variability on macrovascular and microvascular events in patients with type 2 diabetes: the ADVANCE trial
J. Hata1, H. Arima1, P.M. Rothwell2, M. Woodward1, S. Zoungas1, C.S. Anderson1, A. Patel1, P. Glasziou3, G. Mancia4, N. Poulter5, S. MacMahon1, J. Chalmers1,
the ADVANCE Collaborative Group
The George Institute for Global Health, the University of Sydney, Sydney, AUSTRALIA, John Radcliffe Hospital, Oxford, UNITED KINGDOM2, Centre for Research in Evidence-Based Practice, Bond University, Gold Coast, AUSTRALIA3, University
of Milan-Bicocca and San Gerardo Hospital, Milan, ITALY4, Imperial College and St. Mary’s Hospital, London, UNITED KINGDOM5
Background: Recent evidence indicates visit-to-visit variability of systolic blood pressure (SBP) is a powerful predictor of cardiovascular (CV) events. We investigated the association of SBP variability with macrovascular and microvascular events in
patients with type 2 diabetes.
Methods: The ADVANCE trial was a factorial randomised controlled trial of blood pressure lowering and intensive blood glucose control in patients with type 2 diabetes. The present analysis included 8,811 patients who had not experienced macrovascular events, microvascular events or death during the first 2 years or prior to entry. SBP variability was defined using standard deviation (SD) and variation independent of mean (VIM) during 6 assessments at 3, 4, 6, 12, 18 and 24 months post-randomisation. Outcomes were major macrovascular (nonfatal stroke, nonfatal myocardial infarction and CV death) and microvascular (new or worsening nephropathy and retinopathy) events.
Results: During follow-up (median 2.4 years), major macrovascular and microvascular events were observed in 407 and 476 patients, respectively. The associated risks rose progressively with higher SD and VIM of SBP, after adjustment for other CV
risk factors, including mean SBP during 6 assessments, and study treatments. Multivariable-adjusted hazard ratios (95% confidence intervals [CIs]) of the highest 10% group defined by SD were 1.53 (0.98-2.38) for major macrovascular events and 1.73
(1.12-2.65) for major microvascular events compared to the lowest 10% group. Likewise, hazard ratios (95% CIs) of the highest 10% group defined by VIM were 1.72 (1.13-2.62) for macrovascular events and 1.36 (0.90-2.06) for microvascular events.
SBP variability was significantly associated with nonfatal myocardial infarction and CV death, but not with nonfatal stroke.
Conclusion: Visit-to-visit variability of SBP predicted the risks of major macrovascular and microvascular events in patients with type 2 diabetes.
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17:40 - 17:50
Do risk factors for lacunar ischaemic stroke vary with the location or appearance of the lacunar infarct?
A. Del Bene1, S.D.J. Makin2, F.N. Doubal2, J.M. Wardlaw2
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY1, Department of Clinical Neurosciences, University of Edinburgh, Edinburgh, UNITED KINGDOM2
Background
Lacunar ischaemic stroke is due to an abnormality in a perforating arteriole. Possible causes include lipohyalinosis, atheromatosis or embolism, with some suggestion that the likely arteriolar pathology is associated with particular size, shape or location of
lacunar lesion. We determined if the risk factor profiles varied with lesion size, shape or location.
Methods
All patients with clinical and DWI-positive lacunar infarction were selected from two prospective studies of patients with minor stroke. All had clinical examination, carotid ultrasound and diagnostic MR. All scans were coded by a trained neurologist
with a structured proforma blind to all details. Lacunar lesions were classified by maximum diameter (mm), shape (oval or tubular), and location (basal ganglia; centrum semiovale; brainstem). We analysed vascular risk factors individually and grouped
into “potential ipsilateral embolic source” and “large artery atheroma burden”, with univariate and multivariate methods.
Results
Amongst 135 patients 32 lesions were tubular, 29 were >15mm, 68 were in basal ganglia and 53 in centrum semiovale. There was no association between lesion size or shape and risk factor profiles. Centrum semiovale lesions were less likely to have a
potential ipsilateral embolic source (3.7% v 13.2%, OR 0.18 95% CI 0.03-0.97) and caused a lower NIHSS (2 v 2.5, OR 0.71 95% CI 0.52-0.95) than basal ganglia lesions. There were no other differences by lesion location.
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Conclusions
Lacunar infarcts in the basal ganglia caused marginally more severe strokes and were thrice as likely to have a potential embolic source than those in the centrum semiovale but the absolute rate (13.2%) was low. We found no evidence of other differences
in risk factors by lacunar lesion location, size or shape suggesting that most lacunar infarcts share a common intrinsic arteriolar pathology regardless of their appearance.
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17:50 - 18:00
21 cervical artery dissections in a prospective serie of 942 patients during 2010 -a single centre study from Tampere, Finland
K.M. Kortelainen, A.-K. Parkkila, H.J. Numminen, J.-P. Pienimäki
Tampere University Hospital, Department of Neurology, Tampere, FINLAND
Introduction
Spontaneous cervical artery dissection is a rare cause of stroke and affects mainly young adults. In our centre (population base 484 000) we have seen only few dissections annually during previous years. The reported annual incidence of spontaneous carotid artery dissection has been 2.5 to 3 per 100 000, while for vertebral artery dissection it has been 1 to 1.5 per 100 000.
Methods
For this study we collected detailed clinical and radiological data on 942 consecutive patients admitted to Tampere University Hospital with clinical symptoms suggestive for brain ischemia between March and November 2010. After diagnostic work up
and case reviews by investigators 703 patients were diagnosed with ischemic TIA or stroke. Computed tomography angiography (CTA) was performed to 480 patients, MR angiography to 13 patients, digital subtraction angiography (DSA) to 10 patients
and carotid ultrasound to 101 patients. 111 were excluded from our study because they had a severe stroke and they wouldn‘t have survived our one year follow-up period or they declined to be part of our study. So, we were left with 592 patients for evaluation.
Results
In this study using CTA we were able to find 20 cervical dissection patients (10 internal carotid artery dissections, 9 vertebral artery dissections and 1 common carotid artery dissection), total amount of dissections being higher than expected, 3.4 %. Another surprising feature in our study was the high amount of vertebral artery dissections, which almost equaled the amount of internal carotid artery dissections.
Discussion
The increased use of non-invasive imaging techniques has revealed the surprising high frequency of cervical arterial dissections. However, the reason of reasonably high incidence of vertebral artery dissections remains unclear and needs further investigations.
Patient Age (years)

Sex
Place of dissection
(M/F)
M VA (left)

Presenting symptoms

Imaging

hemiparesis, headache

US, CT, CTA

1

63

2

78

M

ICA (right)

hemiparesis, hemianopia

CT, CTA

3

70

M

CCA (right)

diplopia, vertigo

CT, CTA

4
5

36
49

M
F

VA (left)
ICA (right)

hemiparesis
sharp pain in neck

CT, CTA
US, CT, CTA

6

55

M

ICA (left)

aphasia

CT, CTA

7

54

M

VA (right)

8

33

F

VA (left)

9
10

51
60

M
M

ICA (right)
ICA (right)

vertigo, dysarthria, hemipa- CT, CTA, MRI,
resis
MRA
hemiparesis, nystagmus
MRI, MRA, CT,
CTA
hemianopia, hemiparesis
CT, CTA
hemianopia, vertigo
CT, CTA

11
12

45
36

M
M

VA (left)
VA (left)

13

53

M

ICA (left)

14

60

M

VA (left)

15

44

F

16
17

56
38

18

hemianopia
dysarthria, hemiparesis,
nausea
hemiparesis, aphasia

CT, CTA
CT, CTA

CT, CTA

VA (right)

diplopia, vertigo, nystagmus
vertigo, nausea

M
F

ICA (left)
VA (left)

hemiparesis, dysarthria
TIA with hemianopia

CT, CTA, MRI,
MRA
CT, CTA
CT, CTA

46

F

ICA (right)

Horner

CT, CTA

19

46

M

ICA (both)

hemiparesis, hypoperfusion CT, MRI, DSA

20

36

F

ICA (right)

Horner

Trauma

motorbiking

boxing
soccer
coughing
hunting

CT, CTA, DSA

gym
soccer

CT, CTA, MRI,
MRA
VA vertebral artery, ICA internal, carotid artery, CCA common carotid artery, TIA transient ischemic attack, US ultrasound, CT computed tomography,
CTA computed tomography angiography, MRI Magnetic resonance imaging, MRA Magnetic resonance angiography
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16:30 - 16:40
MRI characteristics of ischemic cerebrovascular attacks in young adults: results from the Stroke in Young Fabry Patients (sifap1) study
F. Fazekas1, C. Enzinger1, R. Schmidt1, M. Dichgans2, B. Gaertner3, G.J. Jungehuelsing4, M.G. Hennerici5, P. Heuschmann6, M. Holzhausen3, M. Kaps7, Ch. Kessler8, J. Putaala9, T. Tatlisumak9, B. Norrving10, A. Rolfs11
on behalf of the sifap Investigators
Department of Neurology, Medical University of Graz, Graz, AUSTRIA1, Institute for Stroke and Dementia Research, Ludwig-Maximilians-University, Munich, GERMANY2, Department of Biometrics and Clinical Epidemiology, Charité, Berlin, GERMANY3, Centre for Stroke research, Charité, Berlin, GERMANY4, Department of Neurology, Medical Faculty Mannheim, University of Heidelberg, Mannheim, GERMANY5, Department of Clinical Epidemiology and Biometrics, Würzburg, GERMANY6, Department of Neurology, University of Giessen, Giessen, GERMANY7, Department of Neurology, University of Greifswald, Greifswald, GERMANY8, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND9, Department of Neurology, Lund University Hospital, Lund, SWEDEN10, Albrecht-Kossel-Institute for Neuroregeneration, University of Rostock, Rostock, GERMANY11
Background: Information on cerebral morphologic findings in young patients with stroke is limited and may give pathophysiological hints. Methods: MRI scans of young (18-55 years) first ischemic stroke patients enrolled into the SIFAP1 project were
centrally analysed provided there was a) clinical evidence for ischemic stroke (IS) or a TIA and b) MRI including DWI obtained <10 days of the cerebrovascular event(CVE). Age- and gender-specific proportions of various infarct features including white
matter hyperintensities (WMH) and microbleeds (MB) were compared. Age was categorized according to the WHO: 18 to 24, 25 to 34, 35 to 44, and 45 to 55 years. Findings: There were 2278 patients with IS and 724 patients with TIA. In both groups
the proportions of patients with acute ischemic abnormalities were similar across all age categories (IS: 84%; TIA: 14%). There was a high prevalence of old infarcts (24.5%) which remained high (18.8%) even when excluding patients with an earlier
symptomatic CVE. The prevalence of old infarcts in first ever CVE patients increased with age (from 7.8 % in those aged ≤24 to 25% in those aged >45 yrs). The relative percentage of acute infarcts in the posterior circulation decreased continuously with
advancing age (particularly in men). In the highest age decade there was a rather stepwise increase in the frequency of lacunar infarcts (< 45 yrs: 16%, >/=45 yrs: 25%) and of early confluent to confluent deep WMH (< 45 yrs: 6%, ≥45 yrs: 15%). Old MB
were rare (6%). Conclusion: Our findings show an unexpectedly high rate of covert old infarcts in young adults with a first ischemic CVE and a preference for posterior circulation ischemia in the very young. Findings associated with small-vessel related
stroke become apparent in patients aged >/=45 years.
2 Brain imaging B
16:40 - 16:50
Quantification of cerebrovascular lesions due to arteriosclerosis and due to amyloid angiopathy in post-mortem brains of demented patients.
J. De Reuck, C. Cordonnier, V. Deramecourt, F. Pasquier, C.A. Maurage, D. Leys
Université Lille Nord de France, EA 1046, Lille, FRANCE
Background: Cerebrovasular lesions (CVLs) are frequently observed in patients with Alzheimer dementia.They can be due to cerebral arteriosclerosis (CAT) or due to cerebral amyloid angiopathy (CAA). The present study investigates whether one can
distinguish differences in prevalence of CVLs due to CAT and due to CAA in post-mortem brains.
Patients and Methods: Fifty brains of patients with mixed dementia were examined. In addition to the gross examination of the brains, all types of histological detected CVLs were quantified on a coronal section of a cerebral hemisphere at the level of the
mamillary body and on horizontal section through the mid-pons and the cerebellar hemispheres. Thirty-nine brains with CVLs due to CAT were compared to eleven with severe CAA.
Results: In the brains with CAT there was a prevalence of lacunar infarcts (P = 0.05), while lobar haematomas (P = 0.001), cortical micro-infarcts (P < 0.001), micro-bleeds (P <0.001) and focal subarachnoid haemorrhages (P = 0.001) predominated in
those with CAA. Mini-bleeds, defined as small perivascular bleeds only detected on microscopic examination, were overall not more frequent in the brains with CAA, but they prevailed in the cerebral cortex (P =0.04). There was a trend of more severe
white matter damage in the brains with CAA compared to those with CAT (P = 0.07).
Conclusion: The distribution and the severity of CVLs are different in brains with CAT and with CAA, allowing to distinct both conditions in patients with mixed dementia.
3 Brain imaging B
16:50 - 17:00
Does inflammation cause selective neuronal loss in the penumbra? A clinical PET study.
R.S. Morris1, P.S. Jones1, J.A. Alawneh1, Y.T. Hong2, S.T. Marrapu1, V. Ferrari2, R. Smith2, T.D. Fryer2, F.I. Aigbirhio2, E.A. Warburton1, J.C. Baron1
Department of Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM1, Wolfson Brain Imaging Centre, Department of Clinical Neurosciences, University of Cambridge, Cambridge, UNITED KINGDOM2
Background: After anterior circulation stroke (ACS), both selective neuronal loss (SNL) and microglial activation (MA) prevail within rescued penumbra. Although MA may be beneficial by promoting remodelling and repair, it may also be neurotoxic
and contribute to SNL, in turn hindering functional recovery. MA is therefore a putative target for future therapy. However, the relationship between SNL and MA after stroke has not been studied so far in man.
Methods: We prospectively recruited 13 ACS patients (8M, 5F; median age 66yrs; median NIHSS 11, range 3-21; 11 thrombolysed) in whom admission CT perfusion performed <4.5hrs of onset had shown presence of penumbra based on validated thresholds, and who had good recovery (median NIHSS 1, range 0-10). Around 20d and 90d post-stroke, respectively, pts underwent 11C-PK11195 (PK) and 11C-Flumazenil (FMZ) to map MA and SNL, as well as FLAIR to map final infarct. Binding potential
(BP) maps were produced for both ligands using standard reference tissue methods, and all imaging data were coregistered and normalised using SPM5. In each patient, the relationship between affected/unaffected side (A/U) ratios for PK and FMZ BP
was assessed using a template of circular grey matter ROIs sampling the entire hemisphere apart from the infarct ROI dilated by 14mm to account for partial volume effects (PVEs).
Results: A negative - i.e., the direction expected if MA caused SNL - correlation between PK and FMZ A/U ratios was present in 3/13 pts only, reaching significance in none.
Conclusion: We did not find the biologically expected relationship between MA and SNL in non-infarcted tissue in this sample. Although we cannot exclude such a relationship exists in the immediate peri-infarct area (excluded from the analysis to account for PVEs), these novel results suggest that these 2 processes are at least in part independent, and that it is unlikely MA directly causes SNL, Hence, drug inhibition of MA after stroke may not be beneficial.
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4 Brain imaging B
17:00 - 17:10
DWMRI study reveals late-onset cytotoxic edema in the pulvinar and medial nuclei of thalami in human brains after hypoglycemic coma: possible remote effects of axonal and transsynaptic mechanism.
M. Fujioka1, S. Ito1, Y. Tada1, K. Okamura1, A. Iwamura1, T. Watanabe1, Y. Kawai1, T. Seki1, H. Fukushima1, Y. Urizono1, S. Suzuki1, Y. Kitazawa2, M. Hata1, T. Taoka3, K. Okuchi1
Neurovascular and Emergency Center, Nara Medical University, Kashihara Nara, JAPAN, Critical Care and Emergency Meicine, Kansai Medical University, Hirakata Osaka, JAPAN2, Neuroradiology Center, Nara Medical University, Kashihara Nara, JAPAN3
Background:
Early experimental studies have shown that hypoglycemia induces a purely neuronal lesion of the neocortex (layers 2 and 3), the hippocampus (CA1 region and dentate gyrus), and dorsolateral crescent of the caudoputamen in rat brains in the acute stage.
Our MRI study in humans suggested that hypoglycemic coma produces slowly-progressive neuronal death and glial proliferation (astrocyte and microglia) with paramagnetic effect (similar nature observed on T1- and T2-WMRI after brief cerebral ischemia (Ann Neurol 2003;54:732-47)) in the striatum, neocortex, hippocampus, and/or substantia nigra, but not in the thalamus (Stroke 1997;28:584-87). These experimental and clinical studies have shown a particular resistance of the thalamus against hypoglycemic injury. Here we investigated if diffusion-weighted (DW) MRI can depict a specific change with time in the thalamus of humans after hypoglycemic coma.
Methods:
We repeatedly studied MRI in three adult patients in a vegetative state for two months after profound hypoglycemia.
Results:
In all patients, serial MR images revealed symmetrical lesions of hyperintensity and hypointensity on T1- and T2-weighted images, respectively, in the striatum, neocortex, and/or hippocampus from 17 days after onset, but not in the thalamus. In these patients, DWI in the early stage showed hyperintensity in the neocortex and basal ganglia except for thalamus. However, with the DWI hyperintensity in these areas subsiding over time, the pulvinar and medial nuclei of thalami bilaterally appeared bright on
DWI study from one month after the severe hypoglycemic stress.
Conclusion:
We suggest that hypoglycemic neuronal damage in the thalamus differs from that in the striatum and cerebral cortex in the human brains. The thalamic lesion after hypoglycemia may represent a delayed cytotoxic edema caused by secondary remote effects from the neocortex/striatum via axonal and/or transsynaptic mechanisms.
5 Brain imaging B
17:10 - 17:20
Patterns of lesion evolution on DWI in lacunar stroke patients receiving thrombolysis
M. Griebe, M. Kablau, P. Eisele, A. Gass, M.G. Hennerici, K. Szabo
Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY
Introduction: MRI has been used to characterize acute stroke lesions and guide therapy in patients with large vessel occlusions. Similar data in lacunar stroke is scarce.
Methods: From our prospectively collected Mannheim stroke database we analyzed the clinical course (NIHSS, mRS, clinical deterioration) and MRI findings (lesion size and growth on DWI, course of ADC values, hemorrhagic transformation on T2*
and PWI) in acute lacunar stroke patients treated with rtPA within 4.5 hours after onset who received pre- and post-treatment MRI.
Results: Between 2004 and 2011, 137 (10.1%) of all thrombolysed patients were classified as lacunar according to lesion size and location as well as presumed etiology. Of these, 12 patients with supratentorial lesions received pre- and post-treatment MRI
(8 men; mean 70 years; MRI follow-up mean 2.4 days). Lesions were located in the internal capsule (4), the thalamus (4), and the centrum semiovale (4). Median pre-treatment NIHSS score was 6 (range 3-15); mean lesion volume on DWI was 0.84cm³.
NIHSS at discharge was lower in 9, higher in 2 and unchanged in 1 patient (median: improvement of 4 pts). DWI lesion volume on follow-up showed a reduction >50% in 3 (Pattern A), an increase >50% in 3 (Pattern B), and no change in 6 cases. Two
patients suffered a clinical deterioration after day 2; this correlated with an increase in lesion volume. Lesion volume ratio showed a positive correlation with the clinical course measured by the NIHSS (R=0.7; p=0.001), however no significant correlation
with age, time of therapy or chronic lesion load. There were no rtPA related complications in this collective; hemorrhagic transformation on T2* images was not detected in any case.
Discussion: In our collective, patients with lacunar stroke showed a benefit after thrombolysis without complications with partial DWI lesion reversal in a subset of these patients. Possible explanations might be an effect of rtPA on the microcirculation in
the perforators.

6 Brain imaging B
17:20 - 17:30
DWI Reversal is associated with Small Infarct Volume and Early Reperfusion in Patients with TIA and Minor Stroke
N. Asdaghi1, J.I. Coulter2, T.S. Stewart2, A. Qazi2, M. Goyal2, A.M. Demchuk2, M.D. Hill2, S.B. Coutts2
Vancouver Stroke Program, University of British Columbia, Vancouver, CANADA1, Calgary Stroke Program, University of Calgary, Calgary, CANADA2
Background: Patients with transient or minor ischemic symptoms(TIA/MIS) are at risk for early deterioration. We hypothesized that baseline perfusion(PWI)-diffusion(DWI) mismatch predicts clinical deterioration and infarct growth in this population.
Methods: TIA/MIS(NIH Stroke Scale ≤ 3) patients were prospectively enrolled/imaged within 24h of symptom onset as part of 2 sequential cohorts. Baseline DWI, PWI (tmax+4s delay), mismatch((Tmax+4s delay) –DWI) and follow-up FLAIR infarct
volumes (day 30 (derivation), day 90 (validation) cohorts) were measured. Primary outcome was infarct growth on FLAIR imaging and secondary outcome was clinical progression. Results: 137 patients were included in the derivation and 281 patients
in the validation cohorts. The rates of baseline DWI(54% vs 56%, p= 0.67) and PWI lesions(42% vs 34.5%, p=0.16) were similar. Primary and secondary outcomes occurred in 18.5% and 9.5% (derivation) and 5.5% and 4.6% (validation) respectively.
In the derivation cohort, baseline mismatch volumes adjusting for age, sex and time from symptom onset to MRI significantly predicted radiographic progression(OR=1.06 [1.03-1.09], p<0.001). The optimal threshold for maximizing sensitivity(Sen) and
specificity(Spec) in predicting infarct growth occurred at a mismatch volume of 10ml; which predicted infarct expansion with 82%(Sen) and 91%(Spec) (Area under the curve(AUC)= 0.89 [0.80-0.98]). In the validation cohort, this threshold highly predicted infarct growth(p=0.011). Linear regression showed that for every 10ml of mismatch, there would be 2.5ml infarct growth on day 30[R=0.80, p<0.001] and 1.1 ml of growth on day 90 FLAIR(R=0.22, p<0.001). Baseline mismatch showed a high
discriminative value in predicting clinical deterioration in the derivation(AUC =0.81 [0.67-0.96]) and moderate value in the validation cohort(AUC=0.66 [0.46, 0.85]). Conclusion: In a population of TIA/minor stroke patients, early MR perfusion-diffusion mismatch predicts infarct growth and clinical deterioration. These findings suggest that there may be a group of patients with minor symptoms in whom reperfusion strategies is beneficial.
7 Brain imaging B
17:30 - 17:40
Determinants of Recovery from Severe Posterior Reversible Encephalopathy Syndrome: a Multicentre Study
S. Legriel1, O. Schraub1, E. Azoulay2, P. Hantson3, E. Magalhaes3, I. Coquet4, C. Bretonniere5, O. Gilhodes6, N. Anguel7, B. Megarbane8, L. Benayoun9, J. Charpentier10, L. Argaud11, F. Pico12
CriticallY ill Posterior Reversible Encephalopathy Syndrome Study group (CYPRESS)
Medical-Surgical Intensive Care Department, CH Versailles – Site André Mignot, Le Chesnay, FRANCE1, Medical Intensive Care Department, CHU Saint-Louis, Paris, FRANCE2, Intensive Care Department, Cliniques Universitaires Saint-Luc, Brussels,
BELGIUM3, Neurology Department and Stroke Center, CH Versailles - André Mignot, Le Chesnay, FRANCE3, Medical-Surgical Intensive Care Department, Hopital Foch, Suresnes, FRANCE4, Intensive Care Department, CHU de Nantes - Hôtel Dieu,
Nantes, FRANCE5, Magalhaes, Medical-Surgical Intensive Care Department, CHI de Créteil,Créteil, FRANCE6, Medical Intensive Care Department, Chu, Medical Intensive Care Department, CHU Lariboisière, Paris, FRANCE8, Surgical Intensive Care
Department, CHU Beaujon, Medical Intensive Care, Hospices Civils de Lyon, Hôpital Edouard Herriot, Lyon, FRANCE11, Neurology Department and Stroke Center, CH Versailles - André Mignot, Le chesnay, FRANCE12
Background: Posterior reversible encephalopathy syndrome (PRES) is a recently described and incompletely understood condition. Few outcome data from case-series are available. We studied 90-day functional outcomes and their determinants in patients with severe PRES.
Methods: 70 patients with severe PRES admitted to 24 ICUs in 2001-2010 were included in a retrospective cohort study. The main outcome measure was a Glasgow Outcome Scale (GOS) of 5 (good recovery) on day 90.
Results: Consciousness impairment was the most common clinical sign, occurring in 66 (94.3%) patients. Clinical seizures occurred in 57 (81.4%) patients. Median mean arterial pressure was 122 (105-143) mmHg on scene. Cerebral imaging abnormalities were bilateral in 65 (93%) patients and predominated in the parietal and occipital white matter in 65 (93%) and 60 (86%) patients, respectively. Median number of brain areas involved was 4 (3-5). Imaging abnormalities resolved in 43 (88%) patients.
Ischaemic and/or haemorrhagic complications occurred in 7 (14%) patients. The most common causes were drug toxicity (44%) and hypertensive encephalopathy (41%). Median time to control of the causative factor was 30 (7-86) hours. Mechanical
ventilation was needed in 50 (71%) patients. On day 90, 11 (16%) patients had died, 26 (37%) had marked functional impairments (GOS, 2 to 4), and 33 (56%) had a good recovery (GOS, 5). Factors independently associated with GOS<5 were highest
glycaemia on day 1 (OR, 1.22; 95%CI, 1.02-1.45, p=0.03) and time to causative-factor control (OR, 3.3; 95%CI, 1.04-10.46, p=0.04), whereas GOS=5 was associated with toxaemia of pregnancy (preeclampsia/eclampsia) (OR, 0.06; 95%CI, 0.01-0.38,
P=0.003).
Conclusion: By day 90 after admission for severe PRES, 44% of survivors had severe functional impairments. Highest glycaemia on day 1 and time to causative-factor control were strong early predictors of outcomes, suggesting areas for improvement.
8 Brain imaging B
17:40 - 17:50
Use of DWI-only MR protocol for screening stroke mimics
R. Eichel, T. Ben Hur, J.M. Gomori, J.E. Cohen, R. Paniri, R.R. Leker
Hadassah University Hospital, Department of Neurology, Jerusalem, ISRAEL
Background: Patients presenting with focal neurological symptoms may suffer from stroke or stroke mimics which may be difficulthard to differentiate. Diffusion weighted MRI (DWI) is highly sensitive for identifying acute ischemia. Therefore, we
aimed to explore whether a short (<5min) DWI-only protocol would help in differentiating between stroke and stroke mimics. Methods: We identified all patients with questionable stroke that underwent DWI-only MRI between 6/2010 and 8/2011. Patients with a positive DWI lesion were compared to those with negative DWI findings on clinical data, final discharge diagnoses, risk factor profile and outcome. Results: A total of 124 patients were included with a median age of 63.5 (53% male). DWI
MRI was positive for acute ischemia in 46 patients (37%). The most frequent stroke mimics were peripheral vertigo (n=19), acute confusion (n=10), seizures (n=9) and migraine with aura (n=8). Most ischemic lesions were small on DWI (<2cm) and
patients had minor disability (mean NIHSS 4.9±3.9) with 81% of patients having good outcomes (modified Rankin Score≤2) at 3 months. On univariate analysis patients with positive DWI studies had higher frequencies of having more than one clinical
symptom (56% vs. 13% respectively; P<0.001) and this variable remained a significant predictor of stroke on multivariate analysis (OR 9.4 95% CI 3.8-23.5). Conclusion: An ultra short DWI-only MRI protocol can effectively differentiate stroke from
stroke mimics. The chances for finding a positive DWI lesion are increased in patients with multiple symptoms. Adopting a DWI-only screening protocol, may help reduce the percentage of unnecessary reperfusion procedures.
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9 Brain imaging B
17:50 - 18:00
Clinical utility of subacute Arterial Spin Labelling in stroke
A. Bivard1, P. Stanwell2, C. Levi2, M. Parsons2,
University of Melbourne, Newcastle, AUSTRALIA1, University of Newcastle, Newcastle, AUSTRALIA
Introduction: Arterial Spin Labelling (ASL) is an MR perfusion technique that does not require contrast injection. The aim of this study was the clinically validate and investigate the ASL technique. Methods: Eighty patients with an acute hemispheric
ischemic stroke were imaged within 6 hours of symptom onset with perfusion CT (CTP), and again at 24 hours with MRI including, ASL, bolus-tracking dynamic susceptibility perfusion- weighted imaging (PWI), and diffusion-weighted imaging (DWI).
The ASL perfusion lesion was compared to the CTP and PWI maps of cerebral blood volume (CBV), flow (CBF), mean transit time (MTT) and Tmax using receiver operating curve area under the curve (AUC) analysis. Results: On ASL at 24 hours, 35 of
80 patients showed hyperperfusion in the originally ischemic region, and 47 showed persistent hypoperfusion (two patients presented with both hyper and hypoperfusion). Compared to patients with persistent hypoperfusion on ASL, patients with hyperperfusion had greater salvage of acute CTP mismatch tissue from progression to infarction on 24 hour DWI. ASL hyperperfusion was also associated with improved early clinical improvement: mean reduction in acute to 24h National Institutes of Health
Stroke Scale (NIHSS) = 9, vs 3 for ASL hypoperfusion group (p = 0.05), as well as 90 day modified Rankin Score (mean 2, vs 4 for hypoperfusion group, p=0.01). The ASL perfusion lesion most closely correlated with the PWI Tmax map (AUC=0.85),
rather than CBF(AUC=0.66) or MTT(AUC=0.73). Discussion: ASL at 24 hours post stroke has significant clinical utility, with hyperperfusion of the initial ischemic area, identifying patients with better tissue and clinical outcomes.

18:15 - 19:45

Satellite Symposium Moleac

Auditorium V

New Developments in Neurorestorative therapies from natural substances
Chair: M.-G. Bousser, France
Introduction
M.-G. Bousser, France
The ischaemic cascade - from mechanisms to the search for new treatments with pragmatism
M. Lazdunski, France
Systematic review of Traditional Chinese Medicine in stroke and an update on the CHIMES
(CHinese MEdicine in acute Stroke recovery) trial
C. Chen, Singapore
Panel discussion – summary and close
Sponsored by Moleak

18:15 - 19:45

Satellite Symposium EVER Neuro Pharma

Auditorium VII

Comprehensive stroke treatment concept with Cerebrolysin
Chair: M. Brainin, Austria
The mechanisms of neurorecovery – an innovative treatment concept after stroke
M. Chopp, USA
Combined treatment with Alteplase (rt-PA) and Cerebrolysin – results from a clinical trial
W. Lang, Austria
Clinical prospects for neuroprotection, repair and regeneration after stroke
S. Davis, Australia
Sponsored by Ever Neuro Pharma

18:15 - 19:45

Satellite Symposium Bristol -Myers Squibb/ Pfizer

Auditorium VIII

Stroke prevention in atrial fibrillation: multidisciplinary perspectives on patient care
Chair: J. Morais, Portugal
Welcome and introduction
J. Morais, Portugal
Stroke prevention in atrial fibrillation: the neurologist’s perspective
P. Amarenco, France
Addressing the challenges of anticoagulation in atrial fibrillation
J. Eikelboom, Canada
Aspirin for stroke prevention in atrial fibrillation: a critical reappraisal
H.-C. Diener, Germany
Panel discussion
Summary and close
J. Morais, Portugal
Sponsored by Bristol -Myers Squibb/ Pfizer

18:15 - 19:45

Satellite Symposium ev3

Auditorium II

Solitaire FR and mechanical thrombectomy – the clinical evidence is mounting
Chair: G. Schroth, Switzerland
STAR methodology and update
V. Mendes Pereira, Switzerland
SWIFT lessons from deep data dive
J. Saver, USA
Acute ischaemic stroke clinical studies update
J. Broderick, USA
What comes after SWIFT? The next trial design
J. Saver, USA
Sponsored by ev3
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18:15 - 19:45

Satellite Symposium Stryker

Auditorium III/IV

Appropriate patient selection for endovascular approach to acute ischaemic stroke procedures
Chair: O. Jansen, Germany
Imaging parameters to patient selection and infarct volume reduction considerations in AIS
J. Fiehler, Germany
Clot length as assessed by CT and candidates for mechanical thrombectomy
O. Jansen, Germany
TREVO studies and/or wake up stroke
R. Noguiera, USA
Panel discusssion and Q & A
Sponsored and organised by Stryker Neurovascular
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8:30 - 10:00

Mini Symposium 3

Auditorium VI

Combination antithrombotic therapy for stroke prevention: indications and concerns
A. Algra, The Netherlands and M. Fisher, USA
Combinations of antiplatelet agents - efficacy and side-effects
P. Bath, UK
Variability of antiplatelet agents: is it clinically relevant ?
S. Tabassome, France
Warfarin and antiplatelet therapy: evidence for benefit and harm ?
M. Fisher, USA
Antithrombotic treatment for secondary stroke prevention in ischemic stroke and SAH : switch or combine?
A. Algra, The Netherlands

8:30 - 10:00

Mini Symposium 4

Auditorium VII

Intravenous thrombolysis trials (ECASS4 and EXTEND)
W. Hacke, Germany
Wake-up stroke trial
G. Thomalla, Germany
New thrombolytic agents beyond the time window
G.A. Ford, UK
Interventional management of stroke (IMS-3)
J. Broderick, USA
Thrombectomy device trials
A. Davalos, Spain

8:30 - 10:00
Oral Session. Stroke prognosis A
Chairs:A. Grau, Germany and D. McCabe, Ireland

Auditorium V

1 Stroke prognosis A
8:30 - 8:40
Functional recovery after ischemic stroke - a matter of age. Data from the Austrian Stroke Unit Registry.
M. Knoflach1, B. Matosevic1, M. Ruecker1, M. Furtner1, A. Mair1, G. Wille1, A. Zangerle1, P. Werner2, J. Ferrari3, C. Schmidauer1, L. Seyfang4, S. Kiechl1, J. Willeit1
Department of Neurology, Innsbruck Medical University Austria, Innsbruck, AUSTRIA, Department of Neurology, Hospital Rankweil,, Rankweil, AUSTRIA2, Department of Neurology, Hospital Barmherzige Brueder., Vienna, AUSTRIA3,
Danube University Krems; Gesundheit Österreich GmbH/BIQG, Vienna, AUSTRIA4
Objective: To analyze the association between patient age and good functional outcome after ischemic stroke with special focus on the young that were numerically underrepresented in previous evaluations. Methods: Of 43163 ischemic stroke patients
prospectively enrolled in the Austrian Stroke Unit Registry, 6084 (14.1%) were ≤55 years old. Functional outcome was available in a representative subsample of 14256 patients free of pre-stroke disability, 2223 were 55 years or younger. Herein we analyzed the effects of age on good functional outcome 3 months after stroke (modified Rankin Scale≤2). Results: Good outcome was achieved in 88.2% (unadjusted probability) of young stroke patients (≤55 years). In multivariable analysis, age emerged
as a significant predictor of outcome independent of stroke severity, etiology, performance of thrombolysis, sex, risk factors and stroke complications. When using the age stratum 56-65 as a reference, odds ratios [95%CI] of good outcome were 3.4[1.96.4], 2.2[1.6-3.2] and 1.5[1.2-1.9] for patients aged 18-35, 36-45 and 46-55 and 0.70[0.60-0.81], 0.32[0.28-0.37] and 0.18[0.14-0.22] for those 66-75, 76-85 and >85 years old (P<0.001). In absolute terms, the regression-adjusted probability of good outcome was highest in the age group 18-35 and gradually declined by 3.1%-4.2% per decade until age 75 with a steep drop thereafter. Findings equally applied to sexes and patients with and without intravenous thrombolysis or diabetes. Conclusions: Age
emerged as a highly significant inverse predictor of good functional outcome after ischemic stroke independent of stroke severity, characteristics and complications with the age-outcome association exhibiting a non-linear scale and extending to young
stroke patients.
2 Stroke prognosis A
8:40 - 8:50
Age-specific risk and severity of bleeding on aspirin-based secondary prevention: a population-based study
O.C. Geraghty, Z. Mehta, P.M. Rothwell
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM
INTRODUCTION: Use of aspirin in secondary prevention after TIA, ischaemic stroke, and acute coronary syndromes (ACS), is based on trials done over 30 years ago, mainly in patients aged <70 years. Most patients with incident ischaemic events are
now aged over 70 years. Risks of gastrointestinal (GI) and intracranial haemorrhage (ICH) on aspirin increase with age, but there are no reliable population-based data on absolute risks, or on whether severity of bleeds also increases with age. METHODS: We prospectively determined rates and outcome (mortality and disability) of all bleeding events that presented to medical attention during follow-up in all patients on aspirin-based antplatelet treatment after TIA, stroke or ACS in the Oxford Vascular Study from 2002-2009. RESULTS: Of 2043 patients on antiplatelet, (1946/2043,95% aspirin-based) treatment (1257 stroke/TIA; 786 ACS), 741(36%) were aged <70 years and 1302 (64%) ≥70 years. 249 (12.2%) first bleeding events required medical
attention during follow-up, with annual rates of major bleeding (CURE trial definition) of 1.04% (95%CI 0.67-1.54) at age<70 and 3.82% (3.14-4.62) at age ≥70. Only one bleed was fatal in patients <70 years old (an extracranial bleed), whereas there
were 8 fatal bleeds (5 ICH and 3 extracranial) in patients aged ≥70. Disabling or fatal ICH was also more common at age ≥70 years (13 vs 2) and new disability due to extracranial (mainly GI) haemorrhages was substantially more frequent in the older
age group (39 vs 0 events, p=0.001). The annual rate of death or new disability due to haemorrhage was 0.12% (0.03-0.36) at age <70 years versus 1.82% (1.36-2.38) at age ≥70 years (p<0.0001). CONCLUSION: Risk of bleeding on aspirin-based antiplatelet treatment increases steeply with age and bleed-related death and disability are common at age ≥70 years. Randomised trials may be justified to compare different antiplatelet regimens and the use of upper-GI protection in elderly patients.
3 Stroke prognosis A
8:50 - 9:00
Outcomes of basilar artery occlusion in patients aged 75 years or older in the Basilar Artery International Cooperation Study
M.D.I. Vergouwen1, D. Tanne2, S.T. Engelter3, H. Audebert4, V. Thijs5, G. de Freitas6, A. Algra1, L.J. Kappelle1, W.J. Schonewille7
BASICS Study Group
University Medical Center Utrecht, Utrecht, THE NETHERLANDS
A. Compter, University Medical Center Utrecht, Utrecht, THE , Chaim Sheba Medical Centre, Tel-Hashomer, ISRAEL2, University Hospital Basel, Basel, SWITZERLAND3, Charité University Medicine Berlin, Berlin, GERMANY4, University Hospitals Leuven, Leuven, BELGIUM5, University of Rio de Janeiro, Rio de Janeiro, BRAZIL6, St. Antonius Hospital, Nieuwegein, THE NETHERLANDS7
Background. Patients with an acute basilar artery occlusion (BAO) have a high risk of long-lasting disability and death. Only limited data are available on functional outcome in elderly patients with BAO. Using data from the Basilar Artery International
Cooperation Study (BASICS), we aimed to determine outcomes in patients ≥75 years. Methods. Primary outcome measure was poor functional outcome (modified Rankin scale score 4-6). Secondary outcomes were death, insufficient vessel recanalization
(defined as thrombolysis in myocardial infarction [TIMI] score 0-1) and symptomatic intracranial hemorrhage (SICH). Patients were divided into four age-groups, based on quartiles: 18-54, 55-64, 65-74, and ≥75 years. Outcomes were compared between
patients ≥75 years and patients aged 18-54 years. Risk ratios (RR) with corresponding 95% confidence intervals (CI) were calculated and Poisson regression analyses were performed to calculate adjusted risk ratios (aRR). Results. We included 619 patients (18-54 years: n=153 [25%]; 55-64 years: n=133 [21%]; 65-74 years: n=171 [28%]; and >/=75 years: n=162 [26%]). Compared with patients aged 18-54 years, patients ≥75 years were at increased risk of poor functional outcome (aRR 1.33 [1.141.55]) and death (aRR 2.47 [1.75-3.51]). Nevertheless, 35/162 (22%; 95% CI 15%-28%) of patients ≥75 years had good functional outcome. No significant differences between age groups were observed for recanalization rate and incidence of SICH.
Conclusions. Although patients ≥75 years with BAO have an increased risk of poor outcome compared with younger patients, a substantial group of patients ≥75 years survives with a good functional outcome.
4 Stroke prognosis A
9:00 - 9:10
MRI-Defined Acute Multiple Brain Infarcts in Young Adults: Clues for Etiologic Diagnosis and Prognostic Impact
S. Mustanoja, J. Putaala, E. Haapaniemi, D. Strbian, M. Kaste, T. Tatlisumak
Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND
Background and Purpose: Stroke etiology differs with age and data regarding the etiology of acute multiple brain infarcts (AMBI) in and their impact on clinical outcome in young patients are scarce.
Methods: We included 609 young patients (15-49 years) in the study with a first-ever ischemic stroke treated at our department imaged with MRI, diffusion-weighted imaging (DWI) was performed for half of the patients (n=309, 50.7%). The stroke subtype was classified according to the TOAST criteria.
Results: 205 patients (33.7%) (mean age 39.7±8.2) had AMBI on MRI: 154 (25.3%) patients had lesions located in a single and 51 (8.3%) in multiple territories. DWI revealed more AMBI than conventional MRI (58 vs. 42%, P=0.01), however the AMBI
seen were equally distributed multi-territorially in MRI and DWI (8 vs. 8.7%, P=0.74).
Patients with AMBI had more often an unfavorable outcome (modified Rankin Scale &#8805;2), and they were more likely to have a high-risk source of cardioembolism (3.0% vs. 13.2%; P<0.001) or vertebral artery dissection (9.7% vs. 16.1%; P<0.05),
but less frequently small-vessel disease (13.9 vs. 7.8%, P<0.05). Adjusted for age, gender, baseline stroke severity, and stroke subtype AMBI remained independently associated with an unfavorable 3-month outcome. In multivariate Cox proportional
analysis, AMBI had an independent influence on the risk for death, but not on recurrent ischemic stroke in long-term follow-up.
Conclusion: Compared with the elderly, young stroke patients have a distinct stroke etiology underlying AMBI, being an independent indicator of poor outcome and death but not for recurrent ischemic stroke.
5 Stroke prognosis A
9:10 - 9:20
The incidence and risk of mortality and recurrent vascular events in young adults. A very long-term follow-up study.
L.C.A. Rutten-Jacobs1, N.A.M. Maaijwee1, R.M. Arntz1, M.E. van Alebeek1, H.C. Schoonderwaldt1, L.D.A. Dorresteijn2, M.J. van der Vlugt3, E.J. van Dijk1, F-E de Leeuw1
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Donders Institute for Brain, Cognition and Behaviour, Centre for Neuroscience, Department of Neurology, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS1, Medisch Spectrum Twente, Department of Neurology, Enschede, THE NETHERLANDS2, Radboud University Nijmegen Medical Centre, Department of Cardiology, Nijmegen, THE NETHERLANDS3
Background: Data on long-term survival of young patients with an ischemic stroke (IS), intracerebral hemorrhage (ICH) or transient ischemic attack (TIA) are limited.
Long-term prognosis is particularly important in young patients, which are in the period of life that people make decisive steps for their future, like forming a family and making career moves.
Objective: To investigate the incidence and risk of mortality and recurrent vascular events in young stroke.
Methods: We performed a prospective cohort study among 1005 consecutive patients with a TIA, IS or ICH, aged 18-50 years, admitted to our centre between 1-1-1980 till 1-11-2010. Follow-up data were available for 765 patients. Outcome measures
were long-term mortality (>30 days post-stroke), and the composite event of death from all vascular causes, non-fatal stroke, non-fatal myocardial infarction and cardiovascular procedures, whichever occurred first. Cumulative risks were estimated with
Kaplan-Meier analysis.
Results: Among all patients (mean age, 40.5 ± 7.8 years; 47.7% males), 184 (24.1%) died. After a mean follow-up of 9.6 yrs (range 0-31 yrs), cumulative risk of long-term mortality in patients with TIA, IS and ICH was 34.7%, 50.1% and 59.7%, respectively (log rank p<0.05, fig.1A). Deceased patients more often had a history of diabetes (12.9% versus 3.8%; p<0.001) or hypertension (32.1% versus 19.8%; p<0.005) than survivors. 24.1% of all patients suffered from an incident vascular event. Cumulative risk of incident vascular events did not significantly differ between TIA, IS and ICH (47.7%, 49.7% and 30.1%; log rank p = 0.291, fig.1B). Patients with an incident vascular event were more likely to be male (54% versus 45.3%, p<0.05) and to have
a history of diabetes (8.6% versus 4.6%, p<0.05).
Conclusion: In our study with the longest follow-up so far, 1 out of 4 young stroke patients die within 10 years after stroke and about half develop a recurrent vascular event.

6 Stroke prognosis A
9:20 - 9:30
Leukocyte count in young adults with first-ever ischemic stroke: Associated factors and impact on prognosis.
T.J. Heikinheimo, J. Putaala, E. Haapaniemi, M. Kaste, T. Tatlisumak
Helsinki University Central Hospital, Department of Neurology, Helsinki, FINLAND
Background: Limited data exist on the associated factors and correlation of leuko-cyte count to outcome in young adults with first-ever ischemic stroke.
Methods: Of our database of 1008 consecutive patients aged 15 to 49, we included those with leukocyte count measured within the first two days from stroke onset. Out-comes were 3-month disability or death (modified Rankin Scale 2-6) and events during long-term follow-up (recurrent ischemic stroke, composite of vascular events, and death from any cause). Linear regression was used to explore baseline variables as-sociated with leukocyte count. Logistic regression and Cox proportional models
stud-ied the association between leukocyte count and clinical outcomes.
Results: In our study cohort of 797 patients (61.7% males; mean age 41.4 years; 75% of blood samples drawn on day 0) mean leukocyte count was 8.8±3.1 X 109 cells/L. Higher leukocyte levels were associated with dyslipidemia, smoking, periph-eral
arterial disease, stroke severity, and lesion size. After adjustment for age, gen-der, relevant risk factors including preceding infection and malignancy, delay to leu-kocyte measurement, baseline NIH Stroke Scale score, infarct size, and etiologic subtype,
both continuous leukocyte count (1.13 per unit increase; 1.06-1.21) and the highest (compared to lowest) quartile of leukocyte count (odds ratio 2.40; 95% confi-dence interval 1.45-3.97) were independently associated with unfavorable 3-month outcome.
Regarding events in the long-term (follow-up 8.1±4.2 years in survivors), no association between leukocyte count and the event risks appeared.
Conclusion: Among young stroke patients high leukocyte count was a common find-ing. It was associated with vascular disease and ist risk factors as well as severity of stroke, but it was also independently associated with unfavorable 3-month outcome in
these patients.
7 Stroke prognosis A
9:30 - 9:40
The incidence and risk of post-stroke seizures and epilepsy in young adults. A very long-term follow-up study
R.M. Arntz, L.C. Rutten-Jacobs, N.A. Maaijwee, H.C. Schoonderwaldt, L.D. Dorresteijn, E.J. van Dijk, F.E. de Leeuw
Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS
Background: Post-stroke seizures affect long-term prognosis and quality of life, especially in young patients with a long life expectancy. However, little is known about post-stroke seizures after young stroke. We therefore investigated the incidence and
risk of post-stroke seizures and epilepsy in young adults with a transient ischemic attack (TIA), ischemic stroke (IS) or intracerebral hemorrhage (ICH).
Methods: We performed a prospective cohort study among 1005 consecutive patients with a TIA, IS or ICH aged 18-50 years admitted to the Radboud University Medical Centre Nijmegen between 1-1-1980 till 1-11-2010. 84 patients were lost to follow
up and 156 refused to participate, resulting in a study population of 765 patients with a mean follow-up of 9.1 years (range 0-31). Post-stroke seizures and epilepsy was assessed by standardized, structured questionnaires. Cumulative risks were calculated
by Kaplan-Meier analysis and relative risks with multivariate Cox proportional hazard analysis.
Results: 95 (12.4%) patients developed post-stroke seizures and 46 (6.0%) epilepsy during over 9 years of follow-up. Patients with an initial late seizure more often had post-stroke epilepsy than patients with an early seizure (59.0% vs 29.4% p=0.006).
Cumulative risk of post-stroke seizures was 38% in patients with an ICH, 18% in IS and 5% in a TIA (Log rank ICH vs TIA and IS vs TIA p<0.0001, ICH vs IS p=0.019). Cumulative risk of epilepsy was 28%, 8% and 3% respectively. Men and patients
with a history of seizures had a higher risk at developing post-stroke seizures (HR 1.6 95% CI 1.0-2.4 and 2.8 95% CI 1.4-5.4).
Conclusion: In our study with the longest follow-up so far post-stroke seizures and epilepsy in young stroke are much more common than previously thought, especially in men and patients with an ICH. Future studies should investigate the relationship
with mortality, quality of life and the effect of anti-epileptic drugs on the risk of post-stroke epilepsy.

8 Stroke prognosis A
9:40 - 9:50
The usefulness of PWI-based Time Intensity Curve to predict neurological deterioration after onset in Acute Ischemic Stroke Patients with Severe Stenosis or Occlusion Of The Internal Carotid or Middle Carotid Artery
M.N. Nakazaki, T.M. Mori, T.I. Iwata, H.T. Tajiri, Y.M. Miyazaki, Y.M. Mizogami
Department of stroke treatment, Stroke Center, Shonan Kamakura General Hospital, Kamakura, JAPAN
PURPOSE To investigate whether or not PWI-based time intensity curve (TIC) can easily predict their neurological deterioration of the acute ischemic stroke patients with severe stenosis of ICA or MCA. METHODS Included for retrospective analysis
were acute stroke patients 1) who were admitted to our institution from October 2008 to September 2011 within 48hours from onset, 2) with mild neurologic symptoms of NIHSS score of 10 or less without consciousness disturbance, 3) who underwent
emergency MRI study on admission, which demonstrated the ischemic lesion in the MCA territory , 4) who were treated without reperfusion therapy, and 5) who had severe stenosis (70% or more) or occlusion of the ICA or MCA in the affected side by
DSA. We evaluated DWI findings by DWI-ASPECTS and PWI findings by time-intensity-curve (TIC) grade (1 to 4). TICs were generated on region of interests set at symmetrical positions of the bilateral MCA territories, were classified into four grades
according to the time to peak (TP) and the reduction value of the peak signal (PS). We investigated patient’s baseline features, DWI-ASPECTS, TIC grades, NIHSS on admission (adm_NIHSS), NIHSS on the 7th day (7d_NIHSS) and difference between
7d_NIHSS and adm_NIHSS (7d-adm_NIHSS). We defined neurological deterioration as 7d-adm_NIHSS of more than 0. RESULTS We analyzed 71patients (median age=73), median adm_NIHSS was 4. Median DWI-ASPECT score was 9, 2 patients had
grade 1 of TIC, 11 had grade 2, 38 had grade 3, and 20 had grade 4. Median 7d_NIHSS was 1. In 60 patients, 7d-adm_NIHSS was 0 or less. However, in 11 patients, 7d-adm_NIHSS was more than 0. Among the 11 patients, 9 patients (82%) had grade 1-2
of TIC at admission. Logistic regression analysis also demonstrated grade 1-2 of TIC was an independent significant predictor of neurological deterioration (OR,62.5; 95%CI,10.0-333, P<0.001). CONCLUSION In acute ischemic stroke patients with severe stenosis or occlusion of the IC or MCA, PWI-based TIC was useful in predicting neurological deterioration after admission.on.
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9:50 - 10:00

Depressive symptoms after young stroke. A very long-term follow up study. The FUTURE Study.
N.A.M. Maaijwee1, L.C.A. Rutten-Jacobs1, P. Schaapsmeerders1, R.M. Arntz1, R.P.C. Kessels2, E.J. Van Dijk1, F.E. De Leeuw1
Department of Neurology, Donders Institute for Brain Cognition and Behaviour, Center for Neuroscience, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS1, Department of Medical Psychology, Radboud University Nijmegen Medical Centre, Nijmegen, THE NETHERLANDS2
Background: Depressive symptoms after stroke are common in elderly stroke survivors, with a short-term prevalence of around 20%. However, up to 15% of all strokes occur in young adults, in whom especially long-term prognosis matters due long life
expectancy. There are no studies with a long-term follow up on post-stroke depressive symptoms in young stroke patients.
Objective: To investigate the cumulative incidence of depressive symptoms after young stroke, compared with controls.
Methods: We performed a prospective cohort study among 1005 consecutive patients aged 18-50 years with a transient ischemic attack (TIA), ischemic stroke (IS) or intracerebral hemorrhage (ICH) admitted to our hospital between 1-1-1980 till 1-112010. 84 Patients were lost to follow up, 156 refused to participate and 184 died, resulting in a study population of 581 patients. Age and sex matched relatives were controls (n=152). Depressive symptoms were defined as a score of >7 on the depression
items of the Hospital Anxiety and Depression Scale (HADS). Adjustments were made for stroke severity.
Results: Mean age at the time of event was 40.0 (SD 8.0) years, 54.6% was female. Mean follow-up was 9.8 years. The overall cumulative incidence of depressive symptoms was 12% in men and 16% in women. This was highest in patients with IS
(20%), compared with 7% in controls (p=0.01), followed by 11% and 7% of those with a TIA or ICH, respectively. 20% Of patients between 40 and 50 years at the time of young stroke had depressive symptoms, compared with 7% in patients with young
stroke < 30 years (p=0.02). The prevalence of depressive symptoms did not differ by duration of follow up.
Conclusion: We found depressive symptoms in one out of five young stroke patients, persisting up to 30 years after stroke! Future research should investigate on pathophysiology and how this affects recovery after stroke and quality of life on the longterm.
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1 Acute cerebrovascular events (ACE): TIA and minor strokes
8:30 - 8:40
Potential utility of Face Arm Speech Test (FAST) in public education about TIA and minor stroke
N.L.M. Paul, L. Li, P.M.Rothwell
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM
BACKGROUND: The Face Arm Speech Test (FAST) is used in public education to help people recognise stroke symptoms. It was designed primarily to identify major stroke in order to facilitate acute treatment. However, it is uncertain how well the test
identifies those with TIA and minor stroke, particularly those with a high early risk of major stroke in whom acute prevention is required.
METHODS: In a population-based study in Oxfordshire, UK (Oxford Vascular Study), we categorised consecutive patients with TIA and stroke (minor stroke=NIHSS≤5) using the FAST test in relation to delay in seeking medical attention and early recurrent stroke risks.
RESULTS: Of 2183 patients (1000 TIA, 775 minor stroke, 408 major stroke), 1432 (66%) were FAST positive. Of patients with TIA or minor stroke, 127 patients (95 TIA, 32 stroke) had a recurrent stroke within 7-days (7.2%, 95% CI 6.0 -8.4) and 210
within 90-days (11.8%, 10.2-13.4). A positive FAST test did not predict early recurrent stroke (7-day risk=7.6% vs 6.5%, p=0.4; sensitivity=62.2%, 53.1-70.7 and specificity=41%, 39.1-43.9). The test also had limited potential to improve access to care,
being positive in only 130/309 (42%) of TIA patients who delayed seeking medical attention >24 hours and in only 35 (38.6%) of a further 81 TIA or stroke patients who did not seek medical attention until after a recurrent stroke. Moreover, there is at
least a theoretical potential for false reassurance in FAST negative patients, 435/685 of whom did seek attention within 24 hours.
CONCLUSION: FAST does not identify patients with TIA or minor stroke who are at high early risk of recurrent stroke and therefore has limited potential to improve prevention after TIA and minor stroke. One unintended consequence of media campaigns based on FAST is that patients with TIA and minor stroke may be falsely reassured by a “negative” test and may delay seeking medical attention or not present at all.
2 Acute cerebrovascular events (ACE): TIA and minor strokes
8:40 - 8:50
Why do motor symptoms predict a high early risk of stroke after TIA?
N.L.M. Paul, P.M. Rothwell
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM
BACKGROUND:
The ABCD2 score predicts early risk of recurrent stroke in unselected TIA referrals, in patients with a clinical diagnosis of TIA and even in those with a “positive” DWI. The age, blood pressure and diabetes elements of the score can all be plausibly related to stroke risk, but it is unclear why motor symptoms should indicate a particularly high risk.
METHODS: We studied clinical characteristics of the first 1000 TIAs and subsequent strokes in a population-based study (Oxford Vascular Study) from 2002-2010. The predictive power of ABCD2 was determined in relation to TOAST subtype and clinical symptoms. RESULTS: Among 1000 patients with TIA, the 7-day stroke risk was highest after small vessel disease (SVD) TIAs: 27/109 (24.8%) vs 68/891 (7.6%), p<0.0001. Risks in other subtypes were 12.5% (7.0-18.0) for large artery atherosclerosis (LAA), 11.4% (7-16) for cardioembolic, 3.4% (1.8-5.0) for undetermined and 13.0% (7.4-19.2) for unknown. The ABCD2 score tended to predict 7-day stroke risk best after SVD events (AUC=0.70, 0.58-0.82, p=0.002) and least well after LAA
TIA (0.52, 0.37-0.68, p=0.78). Blood pressure ≥140/90 was predictive of 7-day stroke risk in all subtypes (81/696, 11.6% vs 14/304, 4.6%, OR=2.7, 1.5-4.9, p<0.001), but motor symptoms owed their predictive value purely to SVD TIAs (23/72, 31.9%
vs 46/533, 8.6%, OR=5.0, 2.7-9.3, p<0.001), consistent with capsular warning syndrome. Among all patients with a lacunar TIA, events with motor symptoms were higher risk than those with sensory symptoms only (23/72 vs 4/37; OR=3.9, 1.1-14.6,
p=0.02), which was, of course, reflected by the ABCD2 score (proportions with score ≥4: 32% vs 10.5%, OR 4.1, 1.3-12.9, p=0.01).
CONCLUSION: The predictive power of motor symptoms in the ABCD2 score is mainly accounted for by hemi-motor lacunar TIAs, reflecting the high stroke risk in the capsular warning syndrome.

3 Acute cerebrovascular events (ACE): TIA and minor strokes
8:50 - 9:00
Most disability after minor stroke and TIA is caused by a recurrent event and not the presenting event.
S.B. Coutts, J. Modi, S.K. Patel, H. Aram, A.M. Demchuk, M. Goyal, M.D. Hill
University of Calgary, Calgary, CANADA
Background and purpose. Minor stroke and TIA portend a significant risk of disability. Possible mechanisms for disability include the initial stroke event, symptom progression and recurrent stroke. We sought to assess the relationship between baseline
imaging parameters and the relative impact of these 3 possible mechanisms on 90-day disability in a consecutive population of TIA and minor stroke patients.
Methods. We prospectively assessed 510 minor stroke (NIHSS <4) or TIA patients who were previously not disabled (modified Rankin Scale (mRS 0 or 1)), who had a CT/CTA completed, within 24 hours of symptom onset. Disability was assessed at 90
days using the mRS. Predictors of disability (mRS 2 or more) and the relative impact of the initial event versus recurrent events (symptom progression and stroke recurrence) were assessed.
Results. 74 of 499 (15% 95%CI: 12-18%) patients had a disabled outcome and there were 11 patients lost to follow-up. In the univariate analysis age>60, diabetes mellitus, premorbid Rankin 1, ongoing symptoms in ED, baseline NIHSS, CT/CTA positive metric, and DWI positivity were predictive of disability. In the multivariable analysis only baseline NIHSS (OR 1.5, per point, 95%CI: 1.2-1.8, p<0.001), diabetes mellitus (OR 2.1, 95%CI: 1.1-3.9, p=0.018), and the CT/CTA positive metric (OR 2.4,
95%CI: 1.5-4.1, p=0.001) remained predictive of disabled outcome. Of 463 patients who did not have a recurrent event, 55 were disabled (12%). By contrast 19/36 (53%) patients were disabled after a new event (RR4.4, 95%CI: 3-6.6, p<0.0001). New
events were recurrent stroke in 10 and symptom progression in 9.
Conclusions. We found that a substantial proportion of patients with TIA and minor stroke are left disabled. Although some patients have disability as a result of their presenting event, symptom progression or recurrent stroke is associated with a four-fold
increase in the risk of disability.
4 Acute cerebrovascular events (ACE): TIA and minor strokes
9:00 - 9:10
Subtle motor abnormalities on clinical assessment after TIA – relationship to diagnosis, DWI abnormality, and prognosis
O.C. Sheehan1, N. Hannon1, M. Marnane1, A. Merwick1, E. Callaly1, D. NiCroinin1, E. Fallon1, G. Horgan1, S. Murphy2, A. Moore3, J. Moroney3, E . Dolan4, K. O’Rourke2, T. Lynch2, P.J. Kelly1
UCD/DAMC Catherine McAuley Centre, Dublin, IRELAND1, Mater University Hospital, Dublin, IRELAND2, Beaumont Hospital, Dublin, IRELAND3, Connolly Hospital, Dublin, IRELAND4
Background:
DWI shows sub-clinical cerebral ischaemic injury in up to 50% of clinically-defined TIA patients and substantially improves risk stratification after TIA. As access to acute DWI is limited in many healthcare settings, inexpensive alternative biomarkers
available at ‘point-of-care’ may be useful to improve TIA diagnosis and prognosis. In practice, subtle motor abnormalities (SMAs) on clinical examination suggesting minor corticospinal tract injury are frequently detected in patients whose symptoms
have completely resolved. We aimed to investigate SMAs to improve TIA diagnosis and prognosis.
Methods:
Patients were enrolled in the Biomarker and Imaging Of Transient Ischaemic Attack Study (BIO-TIA). Controls were patients with transient neurological symptoms not attributed to ischaemia after specialist assessment. All subjects had standardised assessment for 4 pre-specified SMAs: (1) widened inter-palpebral fissure, (2) unilateral flattened nasolabial fold, (3) mild forearm pronation or downward drift (4) failure to maintain digital adduction of the outstretched hand.
Results:
173 TIA patients and 80 controls were included. SMAs were detected in 54 TIA patients (31.2%) and 11 (13.8%) controls (p=0.003). SMAs had low sensitivity (31.2%) but high specificity (86.3%) for final stroke specialist diagnosis of TIA. 164 TIA patients had acute DWI, with abnormality in 36.6%. SMAs were more frequent in patients with DWI abnormality (Odds ratio 2.3, 95% CI 1.5-3.4, p=0.0002). 54.4% of TIA patients with SMAs had normal acute DWI. 11 patients (6.4%, 95% CI 3.6-11.0)
had a stroke at 90 days. Acute DWI (p=0.001) and ABCD3-I score (c statistic 0.76 [0.58-0.94]) but not SMAs (p=0.6) were associated with 90-day stroke risk.
Conclusion:
SMAs improved TIA diagnosis in our study. SMAs may be a simple marker of DWI abnormality in some TIA patients, and of cerebral ischaemia without DWI abnormality in others. Further work is needed to clarify the role of SMAs in TIA prognosis.
5 Acute cerebrovascular events (ACE): TIA and minor strokes
9:10 - 9:20
Perfusion Imaging Predicts Outcome in TIA and Minor Stroke. A Prospective Derivation-Validation Study
N. Asdaghi1, J.I. Coulter2, J. Modi2, A. Qazi2, M. Goyal2, A.M. Demchuk2, M.D. Hill2, S.B Coutts2
Vancouver Stroke Program, University of British Columbia, Vancouver, CANADA1,Calgary Stroke Program, University of Calgary, Calgary, CANADA2
Background: Patients with transient or minor ischemic symptoms(TIA/MIS) are at risk for early deterioration. We hypothesized that baseline perfusion(PWI)-diffusion(DWI) mismatch predicts clinical deterioration and infarct growth in this population.
Methods: TIA/MIS(NIH Stroke Scale ≤ 3) patients were prospectively enrolled/imaged within 24h of symptom onset as part of 2 sequential cohorts. Baseline DWI, PWI (tmax+4s delay), mismatch((Tmax+4s delay) –DWI) and follow-up FLAIR infarct
volumes (day 30 (derivation), day 90 (validation) cohorts) were measured. Primary outcome was infarct growth on FLAIR imaging and secondary outcome was clinical progression. Results: 137 patients were included in the derivation and 281 patients
in the validation cohorts. The rates of baseline DWI(54% vs 56%, p= 0.67) and PWI lesions(42% vs 34.5%, p=0.16) were similar. Primary and secondary outcomes occurred in 18.5% and 9.5% (derivation) and 5.5% and 4.6% (validation) respectively.
In the derivation cohort, baseline mismatch volumes adjusting for age, sex and time from symptom onset to MRI significantly predicted radiographic progression(OR=1.06 [1.03-1.09], p<0.001). The optimal threshold for maximizing sensitivity(Sen) and
specificity(Spec) in predicting infarct growth occurred at a mismatch volume of 10ml; which predicted infarct expansion with 82%(Sen) and 91%(Spec) (Area under the curve(AUC)= 0.89 [0.80-0.98]). In the validation cohort, this threshold highly predicted infarct growth(p=0.011). Linear regression showed that for every 10ml of mismatch, there would be 2.5ml infarct growth on day 30[R=0.80, p<0.001] and 1.1 ml of growth on day 90 FLAIR(R=0.22, p<0.001). Baseline mismatch showed a high
discriminative value in predicting clinical deterioration in the derivation(AUC =0.81 [0.67-0.96]) and moderate value in the validation cohort(AUC=0.66 [0.46, 0.85]). Conclusion: In a population of TIA/minor stroke patients, early MR perfusion-diffusion mismatch predicts infarct growth and clinical deterioration. These findings suggest that there may be a group of patients with minor symptoms in whom reperfusion strategies is beneficial.

34

Scientific Programme

6 Acute cerebrovascular events (ACE): TIA and minor strokes
9:20 - 9:30
Statin treatment at onset of transient ischaemic attack with carotid stenosis is associated with reduced early stroke risk
A. Merwick1, G.W. Albers2, H. Ay3, S.B. Coutts4, B.L. Cucchiara5, J.L. Mas6, F. Purroy7, P.M. Rothwell8, J.L. Saver9, V.K. Sharma10, G. Tsivgoulis11, P.J. Kelly1
Neurovascular Clinical Science Unit, Mater Misericordiae University Hospital/Dublin Academic Medical Centre., Dublin, IRELAND1, Department of Neurology and Neurological Sciences, Stanford Stroke Centre, Palo Alto, USA2, Department of Neurology, Massachusetts General Hospital, Harvard Medical School, Boston, USA3, Department of Clinical Neurosciences, Foothills Medical Centre, and Seaman Family MR Research Centre, University of Calgary, Calgary, CANADA4, Department of
Neurology, University of Pennsylvania Medical Center, Philadelphia, USA5, Department of Neurology, Sainte-Anne Hospital, Paris Descartes University, INSERM UMR894, Paris, FRANCE6, Stroke Unit, Department of Neurology, Hospitalt Universitari Arnau de Vilanova de Lleida and Universitat de Lleida, Biomedical research institute o, Lleida, SPAIN7, Stroke Prevention Research Unit, John Radcliffe Hospital., Oxford, UNITED, UCLA Stroke Center and Department of Neurology, Los Angeles,
USA9, Division of Neurology, Department of Medicine, National University Hospital,, Singapore, SINGAPORE10, Department of Neurology, Democritus University of Thrace, Alexandroupolis, GREECE11
Background: Carotid stenosis (CS) predicts early stroke risk in TIA patients, independently of ABCD2 score and acute diffusion MRI (DWI) abnormality. Randomised trials show statins reduce risk of recurrent stroke when initiated months after TIA or
stroke. Statins also reduce recurrent ischaemia in acute coronary syndromes, likely through pleiotropic effects on unstable plaque. Few data exist regarding the relationship of acute statin use in TIA and stroke risk. In a large pooled database of individual
TIA patients, we aimed to determine if statin therapy at baseline modified early stroke risk in symptomatic carotid stenosis. Methods: We analysed data from 2774 clinically-defined TIA patients from 11 centres, 390 with symptomatic carotid stenosis
(≥50% lumen narrowing). ABCD2 items, clinical variables, abnormal acute DWI, baseline medications, and follow up at 7 and 90 days were recorded.
Results: In patients with carotid stenosis, 7 day stroke risk was 9.0% (34/377) compared to 2.7% (61/2280) in patients without CS (p<0.0001). At 90 days risks were 18.7% (51/273) v 5.7% (94/1652) in patients without CS (p<0.0001). 35% patients had
carotid revascularisation. On univariate analysis among CS patients, 90-day stroke was associated with smoking (OR 3.5 CI 1.7-7.2, p<0.0001), abnormal acute DWI (OR 3.9 CI 1.2-12.3, p=0.02), ABCD2 score risk category (OR 2.3 CI 1.5-3.6, p<0.001),
with a protective effect of baseline statin use (OR 0.35 CI 0.16-0.80, p=0.009) and anti-platelet (OR 0.49 CI 0.25-0.93, p=0.03). On multivariable logistic regression, ABCD2 risk category (OR 2∙4 CI 1∙4–4∙13; p=0∙001) and smoking (OR 3∙13 CI 1∙4–6∙9;
p=0∙005) were independently associated with 90-day stroke risk, and statins were protective (OR 0.4 CI 0.16-0.95; p=0∙04).
Conclusion: Early statin treatment may reduce stroke in the acute phase after TIA due to CS. More studies are needed to examine potential plaque stabilising and neuro-protective roles of statins in acute cerebrovascular disease.
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9:30 - 9:40
Statin Therapy (prior or post) does not Improve Clinical and Radiographic Outcomes in Patients with TIA and Minor Stroke
N Asdaghi1, J.I. Coulter2, T.S Stewart2, A. Qazi2, M. Goyal2, M.D. Hill2, A.M. Demchuk2, S.B. Coutts2
Vancouver Stroke Program, University of British Columbia, Vancouver, CANADA1, Calgary Stroke Program, University of Calgary, Calgary, CANADA2
Introduction: Clinical studies have suggested that pre-morbid and early statin therapy is associated with improved outcomes and diminished infarct growth after major stroke. We studied the association between statin therapy and clinical and radiographic outcomes in patients with TIA/minor stroke. Methods: TIA/minor stroke(NIHSS &#8804; 3) patients were prospectively enrolled and imaged within 24hr of symptom onset. Patients were followed clinically and had a repeat MRI at 3months.
Modified rankin score(mRS), NIHSS and infarct volumes were assessed at baseline and at 90days. We assessed whether pre-stroke statin therapy or the addition of statin therapy was associated with baseline DWI positivity, baseline infarct volume,
change in NIHSS score and risk of recurrent stroke. Results: 423 patients were included in this study; 97/423(22.9%) were on statin therapy prior to their index event and this was continued in 86/423(20.3%). Statin treatment was initiated or continued in
256/423(61%). Patients on prior statin therapy were older(72 vs 66 years, p<0.001), hypertensive(73% vs 49%, p<0.001), on ASA(46% vs 12%, p<0.001) as compared to those not treated with statin. Prior statin treatment was not associated with baseline
DWI positivity(RR 1.15, CI95 0.97-1.38, p=0.16) or smaller median baseline infarct DWI volume(1.1 ml (IQR=3.9) vs. 1ml (IQR=2.5), p=0.55). Pre-morbid statin therapy was not associated with a worse outcome (RR 1.3 CI95 0.8-2.2, adjusted for age,
hypertension, aspirin therapy). Pre-morbid statin use was not associated with early stroke recurrence(RR 1.2 CI95 0.5-2.8, adjusted for age, hypertension, aspirin therapy). Statin treatment that continued or started after admission was not associated with
any difference in outcomes. Conclusion: Acute initiation or pre-morbid statin therapy was not associated with the presence DWI lesions, lesion volume or improved 3months outcomes in TIA/minor stroke patients. Prior observations may have been subject to selection bias.
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9:40 - 9:50
Pro-brain natriuretic peptide (pro BNP) determined at different times identifies TIA patients with cardiombolic etiology
F. Purroy, I. Suarez, J. Sanahuja, G. Piñol-Ripoll, C. González-Mingot, M. Boix, L. Brieva, M.P. Gil, E. Setó, I. Benabdelhak, L. Hernández, S. Peralta
Stroke Unit. Hospital Universitari Arnau de Vilanova de Lleida. IRBLLEIDA research Institute, Lleida, SPAIN
Background: The etiological classification of patients with transient ischemic attack (TIA) is a difficult endeavor. Thus, the amount of patients with undetermined etiology is higher in TIA patients than in patients with an established infarct. Serum Biomarkers could improve diagnostic accuracy.
The aim of our study was to correlate cardiembolic etiology with different serum biomarkers measured in consecutive TIA patients.
Methods: We quantified the concentrations of Interleukin-6 , tumor necrosis factor, protein S-100 B, neuron specific enolase, high sensitivity C reactive protein and the N-terminal pro B type natriuretic peptide (pro-BNP) in the serum of 139 patients
with TIA. Measurements were performed at different evolutionary times: within 24 hours of symptoms onset, at 7 days and at 90 days. The cause of TIA was classified according to TOAST criteria. We calculate the area under the receiver operating
characteristic curve (AUC) to assess the association of each biomarker with the etiological subtypes.
Results: Mean age of patients was 69.6 (SD 12.2) years. The distribution of etiological subtypes was as follows: 28 (20.1 % ) large-vessel atheromatous disease, 37 (22.7 %), cardioembolic, 19 (22.2%) small-vessell disease, and 55 (32.5%) undetermined.
Patients with CE showed higher levels of Pro-BNP (p<0,001). This biomarker was the significantly related to the presence (n=15) or new diagnosis (n=14) of atrial fibrillation (AF). The area under the receiver operating characteristic curve was 0.80
(0.69-0.92) <24 hours, 0.88 (0.80-0.97) at 7 days and 0.85 (0.74 - 0.96) at 90 days.
Conclusion: High levels of Pro-BNP determined during the first 3 months of follow-up were associated with CE and especially with the diagnosis of AF. Consequently, this biomarker may be useful to reclassify undetermined TIA patients as of cardioembolic origin.
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Nonfocal transient neurological symptoms are more frequent in patients with vertebral artery stenosis than in patients with carotid artery stenosis.
A. Compter, L.J. Kappelle, A. Algra, H.B. van der Worp
University Medical Center Utrecht, Utrecht, THE NETHERLANDS
Background: Patients with nonfocal or mixed transient neurological attacks may have a higher risk of future cardiovascular events than those with focal symptoms alone. We assessed the occurrence of nonfocal symptoms in patients with a TIA or ischaemic stroke, with or without a stenosis of the carotid artery (CA) or vertebral artery (VA).
Methods: Patients with a recent focal neurological deficit of sudden onset, caused by a non-disabling ischaemic stroke (n=85) or TIA (n=65), underwent a standardised questionnaire on the occurrence of nonfocal symptoms (such as dizziness, amnesia and
unconsciousness) during the qualifying event and in the previous six months. We prospectively included 50 patients with a symptomatic CA stenosis >50%, 50 patients with a symptomatic VA stenosis >50%, and 50 patients without a symptomatic stenosis, of whom half had a posterior circulation event. Data were analysed with logistic regression and adjusted for age, sex, and cardiovascular risk factors.
Results: At the onset of the qualifying event, both focal and nonfocal symptoms occurred in 81 (54%) of the 150 patients. At this time, nonfocal symptoms occurred more frequently in patients with a symptomatic VA stenosis (72%) than in patients with
a symptomatic CA stenosis (26%; adjusted OR, 12.0; 95% CI, 4.1-35.4). In patients without a stenosis, posterior circulation events were more frequently associated with nonfocal symptoms (80%) than anterior circulation events (48%; adjusted OR, 5.1;
95% CI, 1.1-24.1). In the previous six months, nonfocal symptoms had occurred in 50% of the patients with a VA stenosis, in 32% of those with a CA stenosis, and in 14% of those without a stenosis (adjusted OR for stenosis vs. no stenosis, 7.0; 95% CI,
2.5-19.4).
Conclusion: About half of the patients with a TIA or non-disabling strokes present both with focal and nonfocal symptoms. Nonfocal symptoms are associated with the presence of a VA stenosis. Funding: Dutch Heart Foundation (2007B045).
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8:30 - 8:40
Pre-hospital Thrombolysis as a Therapeutic Option in Acute Stroke Care Results of the Pre-Hospital Acute Neurological Treatment and Optimization of Medical Care in Stroke (PHANTOM-S) pilot study
M. Ebinger1, J. Weber1, M. Wendt1, M. Rozanski1, B. Winter1, C. Waldschmidt1, P.A. Kellner2, A.M. Baumann1, S. Kaczmarek2, J. Fiebach1, K. Villringer1, M. Endres1, H.J. Audebert1
Center for Stroke Research Berlin, Charité Universitätsmedizin Berlin, Berlin, GERMANY1, Berlin Fire Brigade, Berlin, GERMANY2
Background: The effects of intravenous tissue Plasminogen Activator (tPA) in acute ischemic stroke (AIS) are strongly time-dependent. Specific pre-hospital stroke treatment in a specialized stroke emergency ambulance unit (STEMO) is evaluated in
PHANTOM-S aiming to shorten alarm-to-treatment time. We report feasibility and safety as well as first experiences with the application of pre-hospital tPA during the 11 weeks pilot phase.
Methods: The ambulance (equipped with CT-scanner and point-of-care laboratory; staffed by 1 neurologist, 1 paramedic and 1 technician) is deployed by the dispatch center when emergency calls yield a suspected acute stroke within a predefined operation area. STEMO specific stroke treatment and patient evaluation was restricted to patients able to give informed consent during the pilot period.
Results: Between Feb 8 and Apr 30, 2011, a total of 152 subjects were managed in STEMO and informed consent for STEMO specific procedures was obtained from 108 patients. Pre-hospital diagnosis included 54 (50%) cases with acute ischemic stroke,
31 (29%) with other neurological diseases (including TIA) and 23 (21%) with non-neurological diseases. 24 (median NIHSS: 8; mean age: 75±12) (50% of patients with pre-hospital AIS diagnosis) received tPA (one patient after hospital arrival). One of
the tPA treated patients had a non-stroke diagnosis at discharge. Mean alarm-to-treatment time of pre-hospital tPA application was 58 minutes compared to 98 minutes in Charité in 2010. Periprocedural complications included 2 (8%) symptomatic intracranial hemorrhages and 1 (4%) in-hospital death. Three technical failures occurred with 1 CT dysfunction and 2 delayed CT-image transmissions.
Conclusion: The pilot data suggest that pre-hospital tPA-treatment in STEMO is feasible without increased risk for complications. It may be effective in the reduction of alarm-to-treatment time compared to regular care but this needs to be confirmed in a
large scale prospective study.
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8:40 - 8:50
Do stroke units benefit patients with haemorrhagic stroke? an updated systematic review and meta-analysis
P. Langhorne
Stroke Unit Trialists Collaboration
University of Glasgow, Glasgow, UNITED KINGDOM
Background: Systematic reviews indicate that stroke patients managed in organised inpatient (stroke unit) care are more likely to survive, return home and regain independence. However it is uncertain whether stroke unit care benefits patients with intracerebral haemorrhage as well as ischaemic stroke.
Methods: We conducted a secondary analysis of a systematic review of stroke unit trials (34 trials; 8800 patients) to include only modern trials (published after 1990) of a discreet stroke ward where haemorrhagic (HS) and ischemic stroke (IS) patient outcomes could be compared. The primary outcomes were death and dependency at the end of scheduled follow up.
Results: We identified 13 trials (3570 patients) that tested an eligible modern stroke unit and recruited both HS and IS patients of which eight could provide data on 2657 patients (483 with HS, 2174 with IS). Overall organised stroke unit care reduced
case fatality (Odds Ratio 0.67; 95% CI 0.48-0.91; P=0.01; I2 =51%) with a significantly greater (P<0.025) effect for the HS subgroup (OR 0.47; 95% CI 0.30-0.73) compared with the IS subgroup (OR 0.76; 95% CI 0.52-1.10). Stroke unit care reduced
death or dependency (OR 0.57; 95% CI 0.42-0.79; P=0.0006; I2 =61%) with a significantly greater (P<0.01) effect for the HS subgroup (OR 0.37; 95% CI 0.21-0.66) compared with IS subgroup (OR 0.67; 95% CI 0.48-0.93). These subgroup differences
were not seen for the outcome of death or institutionalisation or when the analysis was restricted to the most methodologically robust trials. Stroke unit care had no significant impact on the length of hospital stay of HS patients (Mean Difference 2.1 days;
-0.6 to 4.7; P=0.13; I2 =22%).
Discussion: Organised inpatient (stroke unit) care reduced the risk of death and dependency at least as much in HS as IS patients. The clinical experience of stroke unit care should be applicable to the general care of HS patients.
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8:50 - 9:00
Predicting the risk of symptomatic intracerebral haemorrhage (SICH) in ischemic stroke treated with intravenous alteplase: the SITS SICH risk score
M. Mazya1, J.A. Egido2, G.A. Ford3, K.R. Lees4, R.M. Mikulik5, D. Toni6, N. Wahlgren1, N. Ahmed1
The SITS Investigators
Department of Neurology, Karolinska University Hospital, Department of clinical neuroscience, Karolinska Institutet., Stockholm, SWEDEN1, Stroke Unit, Hospital Clínico San Carlos, Universidad Complutense., Madrid, SPAIN2, Stroke Research
Group, Institute for Ageing and Health, Newcastle University., Newcastle, UNITED KINGDOM3, Acute Stroke Unit & Cerebrovascular Clinic, Institute of Cardiovascular & Medical Sciences, University of Glasgow., Glasgow, UNITED KINGDOM4, International Clinical Research Center, Neurology Department, St. Anne’s Hospital., Brno, CZECH REPUBLIC5, Department of Neurology and Psychiatry, Sapienza University of Rome., Rome, ITALY6
Background: Symptomatic intracerebral haemorrhage (SICH) is a serious complication in patients with acute ischaemic stroke treated with intravenous thrombolysis. We aimed to develop a clinical score which can easily be applied to predict the risk of
SICH.
Methods: We analysed data from 31627 patients treated with intravenous alteplase and enrolled in the SITS International Stroke Thrombolysis Register. The derivation cohort for the score was a randomly selected subpopulation of 15814 patients. The outcome measure was SICH per the SITS-MOST definition: a type 2 parenchymal haemorrhage with deterioration in NIH Stroke Scale (NIHSS) score of ≥4 points or death. Univariate risk factors associated with SICH were entered into a logistic regression
model after stratification of continuous variables. Adjusted odds ratios for the independent risk factors were converted into points summated to produce a risk score. Model performance was assessed using the area under the receiver operating characteristic curve (ROC). The score was internally validated in a separate cohort (n=15813) and the combined population (n=31627) using ROC and the Hosmer-Lemeshow test for calibration. Results: We identified nine independent risk factors for SICH: baseline
NIHSS, serum glucose, systolic blood pressure, age, body weight, stroke onset to treatment time, aspirin or combined aspirin and clopidogrel, and history of hypertension. The overall rate of SICH was 1•8%. The risk score ranged from 0 to 12 points and
showed a >70-fold graded increase in the rate of SICH for patients with a score ≥10 points (14.3%) compared to a score of 0 points (0.2%). The prognostic capability by ROC was 0•71 in the derivation cohort, 0•69 in the validation cohort and 0•70 in the
entire combined population. The Hosmer-Lemeshow statistic for calibration was 8,0 (p = 0,09) in the validation cohort and 7,5 (p = 0,19) in the combined population.
Conclusion: The SITS SICH risk score predicts large cerebral parenchymal haemorrhages associated with severe clinical deterioration. The score could aid clinicians to identify patients at high, as well as low risk of SICH following intravenous alteplase.
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9:00 - 9:10
INCIDENCE OF VENOUS THROMBOEMBOLISM (VTE) IN THE WAKE OF THE CLOTS STUDY – A RETROSPECTIVE AUDIT
E. WARD1, P. Jain2, I. Natarajan1, N. Ahmad1, C. Roffe1
University Hospitals of North Staffordshire, Stoke-on-Trent, UNITED KINGDOM1, Keele Medical School, Keele University, Keele, UNITED KINGDOM2
Introduction: The incidence of symptomatic VTE after stroke is about 1% for pulmonary embolism (PE) and about 5% for deep venous thrombosis (DVT). In the UK compressive stockings were standard care in all stroke units until the results of CLOTS
showed in May 2009 that they were ineffective. The aim of this audit was to assess whether this change in practice was associated with a change in VTE.
Methods: All patients admitted to UHNS are entered into the stroke register. All entries 2 years before the publication of the results of the CLOTS trial (BEFORE) and 2 years after (AFTER) were identified and included in the audit. Apart from omitting
the use of compressive stockings there was no major change in stroke treatment at UHNS over this time period. VTE was identified by cross checking with the hospital radiology reporting system (CRIS) for evidence of VTE on CT pulmonary angiogram,
VQ scan and leg Doppler.
Results: There were 801 patients in the BEFORE and 867 in the AFTER cohort. In the respective groups, 45% and 48% were male, mean age was 74 and 75 years and 87% and 85% had ischaemic strokes. The incidence of symptomatic VTE was the same
in both cohorts with 24 (3%) BEFORE and 26 (3%) AFTER (p=1.0). However, there was a trend towards more DVTs [11 (1.4%) vs. 19 (2.2%) p=0.3] and fewer PEs [13 (1.6%) vs. 7 (0.8%) p=0.2] in the AFTER cohort.
Conclusion: This retrospective audit shows that stopping the use of compressive stockings did not increase VTE incidence. The trend towards higher DVT and lower PE rates may be due to increased diagnosis of DVT by UHNS stroke physicians prompted by anxieties about stopping the use of compressive stockings.
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9:10 - 9:20
Stroke thrombolysis is efficient and safe around the clock: results from the SITS-EAST registry
J. Korv1, R. Vibo1, R. Mikulik2, P. Kadlecova3, M. Brozman4, L. Csiba5, A. Czlonkowska6, V. Demarin7, K. Fekete5, D. Jatuzis8, A. Kobayashi6, Y. Krespi9, V. Švigelj10, A. Vilionskis8, N.G. Wahlgren11,
Department of Neurology and Neurosurgery, University of Tartu, Tartu, ESTONIA1, Neurology Department, International Clinical Research Center, St. Anne’s Hospital, Brno, CZECH REPUBLIC2, International Clinical Research Center, St. Anne’s Hospital, Brno, CZECH REPUBLIC3, Neurology Department, University Hospital Nitra, Nitra, SLOVAKIA4, Department of Neurology, Medical and Health Science Center, University of Debrecen, Debrecen, HUNGARY5, 2nd Department of Neurology,
Institute of Psychiatry and Neurology, Warsaw, POLAND6, Department of Neurology, Sestre Milosrdnice University Hospital Centre, Zagreb, CROATIA7, Department of Neurology and Neurosurgery, Vilnius University and Vilnius University Hospital
Santariskiu Clinics, Vilnius, LITHUANIA8, Neurology Department and Stroke Center, Istanbul Science University and Florence Nightingale Hospital, Istanbul, TURKEY9, Department of Vascular Neurology and Neurological Intensive Care, University
Medical Centre Ljubljana and Zdravstveni nasveti, Ljubljana, SLOVENIA10, Department of Neurology, Karolinska University Hospital, Solna and Department of Clinical Neuroscience, Karolinska Institute, Stockholm, SWEDEN11
Background: Several studies have reported greater initial clinical severity and worse outcome for sleep time and wake up strokes. In practice, it is often challenging to determine the exact time of stroke onset, especially for early morning and night time
strokes. The aim of the study was to analyse the outcome of night time strokes compared to strokes of day time and evening hours in patients treated with intravenous (i.v.) tissue plasminogen activator.
Methods: The data of the subset of the Safe Implementation of Thrombolysis in Stroke - Stroke Thrombolysis Registry – SITS-EAST (eastern and central Europe) registry were used. The time of stroke onset was categorized as follows: night time 00:0007:59, day time 08:00-16:00 and evening hours 16:01-23:59. Demographic data, medical history, baseline characteristics, and outcome (mRS after 3 months, death, NIHSS after 2h, 24h, and 7 days) and safety parameters (SICH-SITS, NINDS, and ECASSII) were used for analysis. The relation between outcome and safety parameters and time of stroke onset was analysed using complete case multivariate logistic regression with step-wise selection.
Results: A total of 5563 patients were included into the analysis. Most of the strokes occurred during daytime (54%), followed by evening hours (28%) and night time (18%). Information about 3 months’ outcome (mRS score 0-1 vs >1) was available for
5109 patients (92%) and 4828 cases (87%) were included in the multivariate analysis.
There were no significant differences between the subgroups of stroke onset time and outcome in multivariate regression analysis. The occurrence of sICH was not higher after night or evening strokes compared to day time strokes.
Conclusion: Our study shows that the recorded stroke onset time is accurate and the registry probably does not include wake up strokes or the proportion is too low to affect the results. Safety and efficacy of i.v. thrombolysis is similar for ischemic strokes
occurring throughout the whole 24h.
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9:20 - 9:30
Intensive versus subcutaneous insulin in hyperacute carotid stroke patients: the INSULINFARCT trial.
C. Rosso1, C. Pires1, J.C. Corvol1, S. Crozier1, Y. Attal2, S. Deltour1, G. Mutlu1, A. Leger1, D. Dormont1, Y. Samson1
AP-HP, Urgences Cérébro-Vasculaires, Pitié-Salpêtrière Hospital, Paris, FRANCE1, Centre de Recherche de l’Institut du Cerveau et de la Moelle épinière, UPMC Paris 6, Inserm, U975, CNRS, UMR 7225, Paris, FRANCE2
Background: Intensive insulin therapy (ITT) has not yet proven its efficacy on stroke prognosis or in the reduction of Magnetic Resonance Imaging (MRI) infarct growth (IG). The INSULINFARCT study aims to determine in hyperacute stroke patients
whether IIT would better control post-stroke hyperglycaemia and reduce subsequent infarct growth on MRI than usual care with subcutaneous insulin.
Methods: Patients were prospectively recruited if they had a carotid territory stroke with an initial MRI (DWI<5hours), an admission NIHSS between 5 and 25 and that the insulin treatment could be initiated in less than an hour after MRI. They were randomly assigned for 24 hours to an intensive insulin therapy (IIT) with intravenous continuous insulin infusion versus a subcutaneous insulin therapy (SIT), with saline perfusion in both cases. Primary objective was to determine if patients with IIT had less
mean capillary glucose test (CGT) > 7 mmol/l and if so, if IIT decreases the infarct growth, defined by the difference of the DWI volume in the final vs. control MRI. The trial was powered to detect a difference for MRI criteria if primary objective was
reached. The NCT was NCT00472381.
Results: Patients in both groups had similar characteristics for the principal baseline confounding variables. The intention-to-treat analysis (n=176) revealed that patients with mean CGT &#8804;7 mmol/l in the first 24 hours of treatment was higher in the
IIT group than in the SIT group (68.4% vs. 95.4 %, p<0.0001). The infarct growth was lower in the SIT group (mean: 29.5 cm3 vs. mean: 47.1 cm3, p:0.04). Three-month functional outcome was similar in both groups, such as death and serious adverse
events.
Interpretation: IIT could decrease hyperglycemia when initiated in the first hours of stroke onset. Despite this better glucose control, IIT patients had worse infarct growth. IIT cannot be recommended for hyperacute stroke patients.
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9:30 - 9:40
CT perfusion and CT angiography and the risk of contrast induced nephropathy in acute ischemic stroke
M.J.A. Luitse, M. Dauwan, T. van Seeters, L.J. Kappelle, B.K. Velthuis, G.J. Biessels
University Medical Center Utrecht, Utrecht, THE NETHERLANDS
Background
Contrast enhanced CT perfusion (CTP) and CT angiography (CTA) are increasingly used to determine the extent and severity of cerebral ischemia in patients with acute stroke. A point of concern is that contrast enhanced CT scanning may lead to contrast-induced-nephropathy (CIN). The aim of this study was to assess the risk of CIN due to CTP/CTA in patients with acute ischemic stroke.
Methods
We included 913 patients who underwent CT/CTP/CTA for suspected acute ischemic stroke and whose renal function was measured on admission between 2007 and 2011. Admission serum creatinine levels were not known at the time of CT scanning.
Patients with known renal failure or contra-indications for contrast administration were excluded. CIN was defined as: (1) a creatinine increase of > 44µmol/L or (2) a relative increase in serum creatinine level by >25% in baseline creatinine levels within
2-4 days after contrast administration. We monitored follow-up creatinine levels at day 3 +/-1 after stroke. Subsequently, we investigated whether patients with CIN developed clinically significant renal dysfunction for which medical consultation or treatment was required.
Results
Follow-up serum creatinine levels at day 3 +/-1 were available in 604 (66.2%) patients. According to the definition 7 (1.2%) patients had an absolute serum creatinine increase of >44µmol/L and 29 (4.8%) had a relative serum creatinine increase of >25%.
In total, 30 (5.0%) patients met either definition of CIN. Two (0.3%) of these patients developed a clinically significant CIN, for which treatment was required. In both patients, CIN was temporary and renal function recovered fully to pre-admission condition.
Conclusion
The incidence of CIN is low in patients with suspected acute ischemic stroke undergoing diagnostic CTP/CTA. Therefore, CTP/CTA imaging can be performed without prior knowledge of creatinine levels in patients with suspected acute ischemic stroke
without a history of renal disease.
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9:40 - 9:50
The impact of a provincial system of stroke care delivery on stroke care and outcomes
F.L. Silver1, M.K. Kapral1, R. Hall2, J. Fang2, M. Stamplecoski2, E. Asllani2, J.V. Tu2
University of Toronto, Toronto, CANADA1, Institute for Clinical Evaluative Sciences, Toronto, CANADA
Background: Little is known about the effectiveness of regional stroke systems in improving stroke care. We assessed the impact of the Ontario Stroke System, implemented in 2005 on stroke care and outcomes.
Methods: We used population-based administrative databases to identify all emergency department visits and hospitalizations for acute stroke and transient ischemic attack from January 1, 2001 to December 31, 2010. Using interrupted time series analysis, we assessed the impact of the Ontario Stroke System on the proportion of patients who received care at a regional stroke centre. Secondary outcomes included length of stay, rates of discharge to long-term care facilities and thirty-day mortality after
stroke. We also used detailed clinical data collected by the Registry of the Canadian Stroke Network to evaluate temporal trends in stroke care delivery.
Results: We studied 242,535 patients with acute stroke or transient ischemic attack. The proportion of patients receiving care at a regional stroke centre increased from 24% in 2001 to 31% in 2010. Implementation of the Ontario Stroke System in 2005
was associated with decreased rates of institutionalization (17% to 15%), median length of stay (7 days to 6 days) and 30-day mortality for hemorrhagic (38.3% to 34.4%) and ischemic stroke (16.3% to 15.7%) (P < 0.001 for all comparisons).
Interpretation: The implementation of an organized system of stroke care was associated with improved outcomes.
9 Acute stroke: emergency management, stroke units and complications A
9:50 - 10:00
Statewide Thrombolysis Rates Exceed 10% in the State of Baden-Württemberg, Germany
W. Hacke1, H. Wiethoelter2, K. Diehm3, B. Reuter4, C. Gumbinger1, I. Bruder5, S. Rohde5, R. Kern4, P. Ringleb1, M.G. Hennerici4
Department of Neurology, University of Heidelberg, Heidelberg, GERMANY1, Department of Neurology Stuttgart, Stuttgart, GERMANY2, Department of Internal medicine Karlsbad, Karlsbad-Langensteinbach, GERMANY3, Department of Neurology
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Mannheim, Mannheim, GERMANY4, State Chamber of Physicians, Stuttgart, GERMANY5
Introduction: The Southern German state of Baden-Württemberg (10.7 Million inhabitants) has created a state-wide 3-level Stroke Unit (SU) program (Stroke centres, regional SU, local SU) and has introduced a mandatory quality assessment program
for all patients hospitalized with an ICD diagnosis of ischemic stroke, hemorrhagic stroke or TIA.
Methods: The assessment form was developed by the Regional Office for Quality Assurance in Hospitals (GeQiK). It contains 105 items on all facets of acute stroke management including use of thrombolytics, but no long term outcome data. Completeness of data is independently checked and annual reportings are produced by the State Chamber of Physicians.
Results: In 2009, more than 33,000 patients were hospitalized for stroke and TIA resulting in an approximate incidence of >300/100.000/year. 74.7% of patients were admitted to SUs or critical care units, 55% are treated in neurology guided units, 45 %
in non-neurology units. Of the 20,756 patients with definite diagnosis of stroke 2,218 (10.74%) received thrombolysis. Lysis rates significantly varied with type of ward: general wards 3.7%, local SU 8.9%, regional SU 11.2% and stroke centres 21.5%
(p<0.001). Lysis rates also varied significantly with the number of stroke patients treated: In stroke centres with large numbers of patients admitted (>1,000 patients/y), the lysis-rates were highest (21%). About 30% of all lyses were done outside the approved label for alteplase (some due to a time window > 3hrs, most because of age >80y).
Conclusion: Statewide lysis rates may exceed 10% with a comprehensive SU-certification program, but there are marked differences between the different levels of stroke care. If patients are treated outside Sus the lysis rates are very low, while in stroke
centres with large numbers of patients admitted, lysis rates are close to 25%.
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8:30 - 8:40
Does the amount of aphasia therapy in the first 4-5 weeks after stroke improve outcome? Very Early Rehabilitation in SpEech-II (VERSE II)
E. Godecke1, Edith Cowan, T. Rai1, N.A. Ciccone1, A.S. Granger2, A. Cream2, D.K. West2, J. Cartwright3, G.J. Hankey4
University, Perth, AUSTRALIA1, Osborne Park Hospital, Perth,, Curtin Health Institute of Research and Innovation, Perth, AUSTRALIA3, Royal Perth Hospital; University of Western Australia, Perth, AUSTRALIA4
Background
The effects of very early therapy for aphasia on recovery are equivocal. This paper examines the likely predictors of outcome in very early aphasia recovery.
Methods
Two prospective, randomized, single-blind trials were conducted in two Australian acute and subacute hospitals. Each study randomized participants by a random-number generator and sealed envelopes. Study 1(N=59) investigated intensity by comparing
daily therapy versus usual ward care (UC) therapy for up to four weeks post-stroke in patients with moderate-severe aphasia. Study 2 (N=20) investigated the nature of therapy by comparing group versus individual therapy each day for a total of up to 20
one-hour sessions over five weeks in patients with mild-severe aphasia. The primary outcome measure was the WAB Aphasia Quotient (AQ) at the end of therapy.
A secondary analysis of merged data examined the effects of age, baseline AQ, baseline mRS, average therapy amount, therapy intensity and number of therapy sessions on aphasia recovery. Regression models were developed using forward and backward selection.
Results
Seventy nine cases were analysed; 9 were lost to follow-up. The mean (SD) participant age was 69.5 years (14.0); baseline AQ score was 31.7 (27.6) and mRS was 4.03 (.97). The mean (SD) total therapy amount was 590 minutes (466.8) for daily intervention (N= 52) and 11 minutes (38.7) for UC (N=27). Therapy intensity and average therapy amount were highly correlated (r=.857, p=.000).
Forward and backward entry methods produced identical regression models, which explained 30% (p=.000) of variance in aphasia recovery. Baseline AQ (p=.041), average therapy amount (p=.026) and baseline mRS (p=.041) were significant predictors.
Conclusion
The amount of very early aphasia therapy could significantly affect communication outcomes at 4-5 weeks post stroke. Ongoing studies establishing that these benefits persist beyond the first months post-stroke will enhance service delivery for people
with aphasia.
2 Rehabilitation and reorganisation after stroke A
8:40 - 8:50
Recovery from Post-Stroke Visual Impairment: Evidence from the Virtual International Stroke Trials Archive (VISTA)
M. Ali1, C. Hazelton1, P. Lyden2, A. Pollock1, M. Brady1
On behalf of the VISTA Collaboration
NMAHP Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Cedars-Sinai Medical Center, Los Angeles, USA2
Introduction: The reported prevalence of post-stroke visual impairments ranges from 20-74%, however the natural history and degree of recovery is poorly characterized. Limited evidence suggests that visual impairments may influence functional outcome. We aimed to describe recovery from these impairments and examine the associations with functional outcome and quality of life.
Methods: We extracted data on age, medical history, modified Rankin Score (mRS), National Institutes of Health Stroke Scale (NIHSS) and European Quality of Life Score (EQ-5D) from VISTA. We defined visual impairments operationally using the
Best Gaze and Visual domains of the NIHSS and described recovery at 90 days. We used Proportional Odds Modelling to examine the association between impairments at baseline, mRS and EQ-5D at 90 days.
Results: Post stroke visual impairments were reported in 7,204/11,900 (60.5%) at baseline. By 90 days 2,118/11,900 (18.0%) patients had died, 212/11,900 (1.8%) were lost to follow up and visual impairment had resolved in 3,243/7,204 (45.0%) patients.
The burden of persistent visual impairment in surviving patients was 1,915/9,338 (20.5%). Partial gaze palsy (p<0.0001, OR=0.81, 95% CI [0.74, 0.87]), forced deviation (p<0.0001, OR=0.48, 95% CI [0.43, 0.53]) and complete homonymous hemianopia
(p<0.0001, OR=0.67, 95% CI [0.62, 0.73]) at baseline were associated with poor mRS at 90 days. Forced deviation at baseline was associated with poorer scores on all domains of EQ-5D except Anxiety/Depression; complete hemianopia was associated
with poor Self Care (p<0.0001, OR=0.72 95% CI [0.62, 0.83]) and Usual Activities (p<0.0001, OR=0.74 95%CI [0.64, 0.86]).
Conclusions: Visual impairment is arguably a major consequence of stroke with 20% of all stroke survivors exhibiting persistent impairment at 90 days. The consequences of a co-existing visual impairment should be considered in stroke multidisciplinary
rehabilitation assessments and interventions.
3 Rehabilitation and reorganisation after stroke A
8:50 - 9:00
The effect of single session bi-cephalic transcranial direct current stimulation on gait performance in sub-acute stroke
V. Tahtis, D. Kaski, B.M. Seemungal
Imperial College London, London, UNITED KINGDOM
Background: Transcranial direct current stimulation (tDCS), a non-invasive method of brain stimulation that has been shown to modulate cortical activity and improve motor function in the chronic stages ofstroke. It is uncertain whether tDCS can influence gait function in the sub-acute stage following stroke.Aim: This double-blind, sham-controlled study, evaluated the effect of single session, bi-cephalic tDCS on gait performance, in the weeks immediately following stroke (2-8 weeks).
Methods: Ten sub-acute stroke patients were randomly allocated to receive either real (n=5) or sham (n=5) tDCS. The anodal electrode, which increases cortical excitability, was placed on the scalp over the lower limb primary motor cortex of the lesioned hemisphere. The cathodal electrode, which decreases excitability of the cortex, was placed over the non-lesioned leg motor area. Gait performance was measured using two validated clinical tools; the Tinetti Balance and Gait index the Timed Up
and Go test. The measures were recorded at baseline, real or sham tDCS was then administered using a randomised, double-blind approach and then gait performance measures were recorded again.
Results: We observed a statistically significant reduction in the time taken to complete the Timed Up and Go test in the tDCS group, compared to the sham group (p=0.016). The Tinetti Balance and Gait index was no different between groups (p=0.595).
Conclusion: This is the first study to examine the effects of tDCS on gait in stroke patients in the sub-acute stage. Bi-cephalictDCS improves the walking speedof the stroke patients, despite no changes to limb biomechanics of the hemiparetic side, as
compared to sham stimulation. Thus, our resultssuggest that tDCS could be used as a therapeutic adjunct forgait rehabilitation following stroke.
4 Rehabilitation and reorganisation after stroke A
9:00 - 9:10
Corticomuscular coherence in stroke patients versus controls using magnetoencephalography
C.F. Eaves, H. Rossiter, N. Ward
University College London, Institute of Neurology, Queen Square, London, UNITED KINGDOM
Background:
After a stroke, functional brain imaging techniques have demonstrated significant reorganisation within surviving brain networks, although there is considerable heterogeneity between individuals. Some patients have bilateral or even predominantly ipsilateral activity during movement of the affected hand. Whether this activity is functionally useful in contributing to motor control in the affected limb remains controversial. One approach is to examine for the cortical location of peak corticomuscular
coherence during affected hand grip. Here, we hypothesised that this peak would be more widely distributed in stroke patients than in healthy controls supporting the idea that descending motor signals to distal muscles can originate from a number of different cortical regions, including the ipsilateral hemisphere.
Methods:
Corticomuscular coherence was examined during a visually cued, isometric, handgrip task in 12 chronic stroke patients and 12 healthy age-matched controls using concurrent magnetoencephalography and electromyography from the forearm muscle. In
particular, the source of corticomuscular coherence in the beta frequency band (15-30Hz) was identified using source localisation techniques (SPM8 – www.fil.ion.ucl.ac.uk/spm/).
Results:
In controls, the source of corticomuscular coherence was clustered around the contralateral sensorimotor cortex. In stroke patients however, the source was more widely distributed and was found overlying the ipsilateral sensorimotor cortex in some patients.
Conclusion:
This study provides new insight into the plastic processes that occur in stroke recovery and in particular, highlights the ipsilateral hemisphere as a potential functionally relevant source of descending motor signals to affected distal muscles after stroke.
This is important information when considering whether patients might respond to different therapeutic techniques.
5 Rehabilitation and reorganisation after stroke A
9:10 - 9:20
Microscopic damage to the left hemisphere contributes in determining neglect in patients with right hemispheric stroke.
G. Koch, C. Mastropasqua, S. Bonnì, C. Caltagirone, M. Bozzali
Fondazione Santa Lucia IRCCS, Rome, ITALY
AIM : We recently demonstrated an asymmetry of parietal interhemispheric connections in healthy subjects, mediated by direct transcallosal projections located in the posterior part of the corpus callosum (CC) (1), whose damage might contribute to explain the clinical manifestations of ‘neglect’. Here we aimed to investigate, using diffusion tensor imaging magnetic resonance (MR-DTI) and tract-based spatial statistics (TBSS), the contribution of microstructural white matter (WM) changes in the left
hemisphere (LH) in determining the severity of hemispatial neglect in patients with a right hemispheric lesion.
METHODS: We recruited 10 patients suffering from stroke in the right hemisphere and 10 healthy matched controls. All subjects had an MRI scan at 3T including: i) conventional MRI sequences; ii) DTI; and iii) T1-weighted volume. TBSS was used
to assess: i) the presence and extension of changes in fractional anisotropy (FA; an index of microscopic WM integrity) in the LH of patients compared to controls; and ii) to investigate, by correlation analysis, whether this damage might account for the
presence and severity of neglect, as assessed by the Behavioural Inattention Test (BIT).
RESULTS : TBSS analysis revealed a diffuse reduction of FA in most of their LH tracts, with a predominant involvement of the CC and its projections on the parietal WM. Correlation analysis revealed significant association between BIT scores and the
FA values of fifth portion of CC.
DISCUSSION: The LH widespread micro-structural damage is likely due to inter-hemispheric disconnection mechanism. The association between FA values in the posterior part of the CC and BIT scores suggests a major role of this portion of the CC,
supporting the role of interhemispheric right-left asymmetry mediated by transcallosal projections for the occurrence of neglect (2,3).
(1) Koch et al., J Neurosci. 2011; 31:8967-75.
(2) Koch et al., Neurology. 2012;78:24-30.
(3) Koch et al., Brain. 2008;131:3147-55.
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6 Rehabilitation and reorganisation after stroke A
9:20 - 9:30
The impact of ‘pushing’ on stroke rehabilitation outcomes.
A.S. Granger, K. Chan, C.M.Tucak
Osborne Park Hospital Stroke Rehabilitation Unit, Perth, AUSTRALIA
BACKGROUND: Pusher Syndrome (PS) describes a clinical syndrome of postural impairment after stroke. Affected patients lean towards the hemiplegic side, may actively push towards that side, and even resist passive correction towards the midline.
Information on its prevalence, predictors and prognostic implications is sparse. METHODS: A retrospective analysis of the Osborne Park Hospital Stroke Rehabilitation Unit database was undertaken. This records clinical characteristics, and a range of
functional and outcome measures including Length of Stay (LOS) and Functional Independence Measure (FIM). Pushing was recorded on the Melbourne Pusher Scale (MPS), a 4 point nominal scale scoring 0 (no pushing) , 1 (mild pushing), 2 (moderate
pushing) or 3 (severe pushing); the scale includes specific descriptors for scoring, and has good inter- and intra-rater reliability. Statistical analyses included Chi Square testing for pusher group comparison, ANOVA analysis and linear regression for the effect of pusher status on outcome measures, and logistic regression analysis to determine the effect of MPS on discharge destination.
RESULTS: PS was common, present in 50.5% of 275 patients with full data available. Whilst presence and severity of pushing were associated with longer mean hospital LOS (24.4 d non-pushers; 43.3 d PS, p <0.05), all 4 groups on the MPS demonstrated significant functional gains during rehabilitation, with ultimately higher discharge FIM scores in non-pushers (101.92 cf 87.52 for PS, p <0.05). Presence and severity of pushing both remained independent predictors of lower discharge FIM and longer
LOS on multivariate analysis. PS was associated with a lower likelihood of discharge home, as opposed to residential care, (48.92% PS, cf 75.2% NP, p <0.0001).
CONCLUSION: Pusher syndrome after stroke predicts longer LOS, lower discharge FIM and greater likelihood of discharge to residential care. Significant and meaningful rehabilitation gains can, however, be achieved in even the most severe pushers.
7 Rehabilitation and reorganisation after stroke A
9:30 - 9:40
Women and Those Born Overseas Receive Less Physical Therapy after Acute Stroke: A Study Exploring Factors Influencing Therapy.
J. Bernhardt1, L. Cosgrave2, L. Churilov1, T. Cumming1
Stroke Division, Florey Neuroscience Institutes, Melbourne, AUSTRALIA1, La Trobe University, Bundoora, AUSTRALIA2
Background and Aims
Higher intensity therapy is recommended to enhance outcome. In reality we know little about therapy levels in acute care and less about the factors that drive therapy delivery. We aimed to identify patient factors that influence the amount, frequency and
intensity of physical therapy received by acute stroke patients.
Method
Studies that have monitored activity and therapy time of stroke patients treated in the first 14 days of stroke were explored. Patients admitted to a stroke unit were eligible. Procedure: Physiotherapists and Occupational Therapists recorded, on a previously
validated form, the amount (minutes) and nature of treatment delivered to stroke patients during a standard day of care. Analyses: The influence of patient related factors (gender, age, stroke severity (NIHSS), neglect, premorbid disability, born overseas)
on the amount, frequency and intensity (high/low activity) of therapy was explored using multivariable regression.
Results
274 patients received a median total of 40.0 minutes of therapy per weekday. We found that women have less total therapy 0.78 (22%) (95% CI: 0.41-0.10, p=0.001) and a decreased likelihood of receiving two or more sessions of therapy. Those born
overseas have less high intensity therapy 0.77 (23%) (95% CI: 0.34-0.18, p<0.001). Those with more severe stroke have a greater likelihood of receiving two or more sessions of therapy (OR=1.05, 95% CI: 1.02-1.09, p=0.006) but increasing severity increased the odds of receiving no high intensity therapy by a factor of 1.07 (7%) (95% CI: 0.02-0.10, p=0.002). Those with neglect received more total therapy and were likely to have more sessions. Age was not a significant predictor of therapy.
Conclusion
Although most effects were small, there is evidence that some patient factors influence amount of therapy delivered to acute stroke patients. Physiotherapists and Occupational Therapists should be aware of potential biases associated with therapy provision.
8 Rehabilitation and reorganisation after stroke A
9:40 - 9:50
Using researcher observation to monitor process indicators in acute stroke care
L.E. Craig1, J. Bernhardt2, O. Wu1, P. Langhorne1
University of Glasgow, Glasgow, UNITED KINGDOM1, National Stroke Research Institute (part of Florey Neuroscience Institutes), Melbourne, AUSTRALIA2
Background A number of acute stroke care process indicators such as early mobilisation with 24 hours and multi-disciplinary team (MDT) involvement exist and are used to assess the quality of stroke care. Audits of such indicators often do little to further
understand the complex process of acute stroke care. We used a triangulation of methods to examine key processes of care in 3 Scottish acute stroke units (ASUs). Methods We conducted an observational study involving intermittent researcher observation to collect information on objective and observable process indicators (activity/early mobilisation, MDT and relative/carer involvement). Patients recruited were observed at 10-minute intervals for 1 day. An ethnographic diary was used to describe
staff activity and the ward environment. Focus groups and interviews were conducted with staff working in the ASUs. Interview transcripts and the diary were analysed thematically. Results We recruited 66 patients to the observational study and 31 nurses, therapists and doctors were interviewed. Patients spent the majority of total observations sitting out of bed (54.9%). Staff believed that a policy of ‘up to sit’ early after stroke would improve mood, increase stimulation and prevent complications. The
median time to first mobilisation from symptom onset was 37.5 hours (IQR 26.5-49.5 hours) but this was not routinely documented. One fifth of observations showed patients in contact with at least one member of the MDT. The greatest proportion of observations were of the patient at the bedside (89.8%). Staff speculated that a lack of ward space and recreational areas did not encourage activity beyond the bedside. Conclusions This study has illustrated how integrating quantitative and qualitative findings can provide an explanatory account of key processes of ASU care. This is of particular importance when the implementation of a new intervention requires healthcare professionals to change behaviour.
9 Rehabilitation and reorganisation after stroke A
9:50 - 10:00
Evolution of Post-Stroke Aphasia and Dysarthria in Acute Stroke: Analysis of Data from the Virtual International Stroke Trials Archive (VISTA).
M. Ali1, P. Lyden2, M. Brady1
on Behalf of the VISTA Collaboration
NMAHP Research Unit, Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, Cedars-Sinai Medical Center, Los Angeles, USA2
Introduction: Understanding the natural history of recovery from aphasia/dysarthria is vital to inform future intervention trials. Similarly important is the selection of appropriate global trial outcome assessment tools. We sought to describe the evolution of
aphasia & dysarthria by 3 months post-stroke and to examine the association between these impairments and outcomes by modified Rankin Score (mRS) and European Quality of Life Score (EQ-5D).
Methods: We extracted anonymised data on patient demography, outcomes by mRS and EQ-5D from the Virtual International Stroke Trials Archive (VISTA). We defined aphasia and dysarthria at baseline as a score of ≥1 on the Best Language and Dysarthria domains of the National Institutes of Health Stroke Scale (NIHSS) respectively. We defined recovery as a score of ≥1 at baseline followed by a score of 0 at 90 days. We used Proportional Odds Modelling to examine the association between aphasia
& dysarthria at baseline and mRS and EQ-5D at 90 days, adjusting for age, stroke type, severity, medical history and thrombolysis.
Results: At baseline 4039/8904 (45.4%) patients presented with aphasia and 6192/8904 (69.5%) with dysarthria. By 90 days 1530/8904 (17.2%) had died, 155/8904 (1.7%) were lost to follow up, 1292/7219 (17.9%) surviving patients had recovered from
aphasia, while 2892/7219 (40.1%) dysarthric patients had recovered. The
burden of persistent aphasia and dysarthria in surviving patients at 90 days was 1,713/7,219 (23.7%) and 1,940/7,219 (26.9%) respectively. After adjusting for confounding factors, aphasia (p=0.05, OR=0.89, 95% CI[0.79,1.00]) and dysarthria (p=0.098,
OR=0.92, 95%CI[0.83,1.02]) were not independently associated with mRS or EQ-5D at 90 days. Conclusion: Almost 1 in 4 surviving patients experienced persistent aphasia/dysarthria at 90 days. Further investigation into the sensitivity of mRS and EQ5D to detect the effects of aphasia may be warranted as important gains in outcome may be underestimated.
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Auditorium V

1 Stroke prognosis B
10:30 - 10:40
PROGNOSTIC VALUE OF WHITE MATTER CHANGES IN PATIENTS WITH TIA OR STROKE: A POPULATION-BASED STUDY
M. Simoni, L. Li, Z. Mehta, P.M. Rothwell
Nuffield Department of Clinical Neurosciences University of Oxford, Oxford, UNITED KINGDOM
BACKGROUND: White matter changes (WMC) on CT or MR brain imaging are common in patients with TIA and stroke and are thought to reflect chronic subcortical ischaemia. Previous studies have reported inconsistent associations between WMC
and severity of stroke, disability, risk of recurrent stroke, and death and there have been no population-based studies in patients with TIA or stroke.
METHODS: We studied consecutive patients with TIA and stroke from the population-based Oxford Vascular Study. WMC were rated with 4 semi-quantitative scales (ARWMC; van Swieten; Fazekas; Oxford) and related to premorbid disability (modified Rankin Score – mRS), baseline cognitive function (MMSE), risk of recurrent stroke, disability at one year and death during follow-up in logistic and Cox regression analyses adjusted for age, sex, and vascular risk factors.
RESULTS: 1840 patients were assessed by MRI (520) and/or CT (1717). Results were similar for each of the WMC scales used and for CT and MRI. WMC were associated with a worse premorbid mRS (adjusted OR for mRS>2, given WMC mod/severe on ARWMC scale=1.82, 95% CI 1.35-2.45, p=<0.0001) and a greater risk of a worsening of mRS at one-year (OR=1.36, 1.02-1.83, p=0.04). Age-adjusted analyses of Barthel index domains showed particular associations with reduced pre-morbid
mobility and continence. WMC were also associated with baseline MMSE<24 (OR=1.71, 1.19-2.47, p=0.004), but were unrelated to risk of recurrent ischaemic stroke, although they did predict intracerebral haemorrhage (adjusted HR=2.83, 1.17-6.85,
p=0.02). WMC were also independently associated with higher risk of death during follow-up, particularly in patients aged<75 years (adjusted HR=1.70, 1.08-2.67, p=0.02).
CONCLUSIONS: In patients with TIA or stroke, WMC are associated with pre-morbid disability and baseline cognitive impairment and predict progression of disability during follow-up and risk of death, each independently of age, sex and vascular risk
factors.
2 Stroke prognosis B
10:40 - 10:50
Copeptin for Prediction of Functional Outcome, Mortality, and Complications in Patients with Ischemic Stroke: the CoRisk Study.
G. M. De Marchis1, M. Katan2, A. Weck1, F. Fluri3, C. Foerch4, O. Findling1, P. Schuetz5, D. Buhl6, M. El-Koussy6, M. Seiler7, N. Morgenthaler8, H. P. Mattle1, B. Mueller5, M. Christ-Crain9, M. Arnold1
Department of Neurology, Inselspital, University of Bern, Switzerland, Bern, SWITZERLAND1, Department of Neurology, College of Physicians and Surgeons, Columbia University, New York, NY, US, New York, USA2, Department of Neurology, University Hospital of Basel, Basel, SWITZERLAND3, Department of Neurology, Goethe University, Frankfurt a. M., Frankfurt a. M., GERMANY4, Medical University Department, Kantonsspital Aarau, Aarau, SWITZERLAND5, Department of Clinical
Chemistry,, Thermo Fisher Scientific, Thermo Scientific Biomarkers, Clinical Diagnostics, Hennigsdorf-Berlin, GERMANY7, EnForCé, Charité, University Hospital Berlin, Berlin, GERMANY8, Department of Endocrinology, University Hospital of Basel, Basel, SWITZERLAND9
Background: Prognostic blood biomarkers may improve risk stratification in patients with ischemic stroke. We aimed to evaluate the incremental value of copeptin in outcome prediction as compared to established clinical variables/scores.
Methods: Prospective, multicenter cohort study; Setting: Emergency and Neurology Departments of the University Hospitals of Bern and Basel, Switzerland; Goethe University, Frankfurt a.M., Germany; Patients: Patients with ischemic stroke and symptom onset within 24 hours; Main Endpoints: Primary endpoints: unfavorable functional outcome (modified Rankin Scale score from 3 to 6) and death within 90 days. Secondary outcome: any of the pre-specified complications during hospitalization.
Results: Of 791 enrolled patients, 786 completed the follow-up (99.4%). Median copeptin concentration was more than three-fold higher in patients with unfavorable outcome compared to those with favorable outcome (32.25 pmol/l [interquartile range
(IQR) 5.9–46.5] vs. 9.57 pmol/l [IQR 4.7–25.8], P < 0.001). In multivariate logistic analysis, higher copeptin independently predicted unfavorable outcome (OR 2.10 [95% CI, 1.48–2.97], P < 0.001). The combination of copeptin with the National Institute of Health Stroke Scale (NIHSS), a measure of stroke severity, led to a net reclassification improvement (NRI) of 19.1% compared to the NIHSS alone (P < 0.001).
In non-survivors, median copeptin was more than five-fold higher than in survivors (58.80 pmol/l [IQR 23.00–141.00] vs. 11.70 pmol/l [IQR 5.55–35.10], P < 0.001). In multivariate logistic analysis, higher copeptin levels were independently associated
with mortality (OR 2.89 [95% CI, 1.84–4.54], P < 0.001). The combination of copeptin with the NIHSS led to an NRI of 48.2% compared to the NIHSS alone (P < 0.001). Concerning complications, the discriminatory ability of copeptin was in the range
of the NIHSS but did not add predictive information.
Conclusions: Copeptin is the first validated blood marker in patients with ischemic stroke to add prognostic information on functional outcome and mortality beyond established clinical variables, in particular beyond the NIHSS.
3 Stroke prognosis B
10:50 - 11:00
Gender specific effect of stroke severity on survival in 40 021 Danish stroke patients followed up to 5 years. Comparisons to the Danish background population
T.S. Olsen1, K.K. Andersen2
Frederiksberg University Hospital, Frederiksberg, DENMARK1, Danish Cancer Society Research Center, Copenhagen, DENMARK2
Background: In prediction models of cardiovascular death influence of previous stroke is considered equal in men and women. We study survival after stroke in men and women related to initial stroke severity.
Methods: We studied survival related to sex and stroke severity a Danish cohort of 40 021 stroke patients followed up to 5 years (median 2.4 years). Evaluation included stroke severity (Scandinavian Stroke Scale (SSS) 0-58), CT and cardiovascular risk
factors. Stroke severity was divided into quartiles: SSS 0-36, 36-49, 49-55, 55+. Survival of stroke patients were compared to survival in an age and sex matched Danish background population. Cox regression models to death adjusting for age, sex, stroke
severity and cardiovascular risk factors were entertained.
Results: Mean age was 72.3 years; 48% women, 52% men. Compared to severe strokes (SSS 0-36) multivariate estimates of stroke severity on mortality adjusting for age, sex and risk factors was: SSS 36-49 (Hazard ratio (HR) 0.45), SSS 49-55 (HR
0.31) and SSS 55+ (HR 0.23).
In patients with severe strokes (SSS 0-36) cumulative survival was better in men than in women, in moderate strokes (SSS 36-55) it was the same while in the matched background population cumulative survival was consistently better in men. In mild
strokes (SSS 55+) cumulative survival was better in women than in men as also seen in the age and sex matched background population. Although cumulative survival was lower in men and women with severe/moderate stroke (SSS 0-55) compared to the
background population, cumulative survival of women with mild stroke (SSS 55+) was the same as that of the background population 1 year after stroke. In men with mild stroke survival was consistently lower than that of the background population.
Conclusion: Survival after stroke is not the same in men and women. In severe stroke it is better in men while in mild stroke survival is better in women and even at the same level as that of the background population.
4 Stroke prognosis B
11:00 - 11:10
Contrast extravasation identifies patients at high risk of poor long-term outcome in the hyperacute stage of intracerebral hemorrhage
N. Li1, Y.L. Wang2, L.P. Liu2, W. J. Wang2, L. Ma4, H. Worthmann3, K. Weissenborn3, R. Dengler3, P. Y. Gao4, X.Q. Zhao2, Y. J. Wang2
Department of Neurology, Hannover Medical School; Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Hannover, GERMANY1, Department of Neurology, Beijing Tiantan Hospital, Capital Medical University, Beijing,
CHINA2, Department of Neurology, Hannover Medical School, Hannover, GERMANY3, Department of Neuroradiology, Beijing Tiantan Hospital, Capital Medical University, Beijing, CHINA4
Background: Contrast extravasation has been regarded as an independent predictor of hematoma expansion and poor clinical outcome within 90 days after intracerebral hemorrhage (ICH). Recently ultraearly hematoma growth (uHG) defined by the relation between baseline ICH volume and onset-to-imaging time was proposed to be an indicator for hematoma expansion and 90-day poor outcome as well. We aimed to determine whether contrast extravasation and uHG also predict long-term functional
outcome.
Methods: 139 consecutive patients with acute primary ICH (<6 hours) were prospectively studied. Multidetector CT angiography was performed on admission for identification of contrast extravasation. Noncontrast CT was done on admission and at 24hour follow-up. Long-term outcome was assessed by modified Rankin Scale (mRS) at 1 year.
Results: A total of 133 (95.7%) patients completed the 1-year follow-up. Among these, 56 (42.1%) had a poor long-term outcome (mRS>2). The presence of contrast extravasation and a cutoff value of 10.2 ml/hour for uHG were both significantly associated with 1-year poor outcome (P<0.001 and P=0.004, respectively). In multivariate analysis contrast extravasation was a potent independent predictor for 1-year poor clinical outcome (OR=4.54, 95% CI 1.72-11.99, P=0.002), followed by Glasgow Coma
Scale (OR 0.82, 95% CI 0.70-0.96, P=0.016) and initial hematoma volume (OR 1.03, 95% CI 1.00-1.06, P=0.039), whereas uHG failed to remain.
Conclusion: The presence of contrast extravasation on multidetector CT angiography performed in the hyper-acute stage but not ultraearly hematoma growth is an independent predictor for poor long-term outcome after intracerebral hemorrhage.
5 Stroke prognosis B
11:10 - 11:20
Acute lesion detectability on FLAIR before thrombolysis is a predictor for hemorrhagic transformation in ischemic stroke
A.E. Kufner1, I. Galinovic1, P. Brunecker2, B. Cheng3, G. Thomalla3, C. Gerloff3, C.H. Nolte2, M. Endres2, J.B. Fiebach2, M. Ebinger2
International Graduate Program Medical Neurosciences, Charité -, Center for Stroke Research, Berlin, GERMANY2, Department of Neurology, Center for Clinical Neurosciences, University Medical Center Hamburg, Eppendorf, Hamburg, GERMANY3
Background: -A large proportion of acute stroke patients within the time window for thrombolysis show hyperintensities on fluid attenuated inversion recovery (FLAIR) sequences corresponding to areas of diffusion restriction. The aim of this study was
to determine whether acute lesion detectability on FLAIR was associated with hemorrhagic transformation (HT) after thrombolysis. Methods: Consecutive acute stroke patients between May 2008 and May 2010 from two stroke centers with known time
of onset, who had stroke MRI before and one day after thrombolysis, were included in this study. All patients received thrombolysis within 4.5h. Blinded to follow-up imaging, two raters independently judged FLAIR positivity. Stroke severity (NIHSS)
and DWI lesion volume were assessed before and one day after thrombolysis. Presence of HT was assessed on T2* sequences of the second scan. Symptomatic intracerebral hemorrhage (sICH) was defined as any bleed associated with clinical deterioration of ≥4 NIHSS points. Multivariable logistic regression analysis was performed to identify predictors of HT including FLAIR, NIHSS, DWI lesion volume, Wahlund score, serum glucose levels and reperfusion. Results: Out of the 109 patients included
in this study, 30% had visible lesions on acute FLAIR images (n=33). HT was seen in 17 patients (15.6%; eight HI-1, seven HI-2, two PH-1, no PH-2). Only one patient (FLAIR positive) had a sICH. FLAIR positive patients had significantly more HT
than FLAIR negative patients (33.3% vs. 9.2%, p=0<0.01). In a univariate analysis comparing patients with and without HT including baseline parameters, only FLAIR positivity was significantly different (56% vs. 25%, p=0.017). In multivariable analysis only FLAIR hyperintensity was independently associated with HT after thrombolysis (OR: 18; 95% CI 2 to 175, p=0.013). Conclusion: FLAIR hyperintensity within the area of diffusion restriction is a strong predictor for HT after thrombolysis in
acute stroke patients.
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6 Stroke prognosis B
11:20 - 11:30
Risk of rupture of intracranial aneurysms: a practical risk chart based on individual patient data from five prospective cohort studies.
J.P. Greving1, M.J.H. Wermer2, R.D. Brown Jr.3, S. Juvela4, T. Ishibashi5, M. Yonekura6, J.C. Torner7, G.J.E. Rinkel8, A. Algra1
Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht, THE NETHERLANDS1, Department of Neurology, Leiden University Medical Center, Leiden, THE NETHERLANDS2, Department of Neurology, Mayo
Clinic, Rochester, MN, USA3, Department of Clinical Neurosciences, University of Helsinki, Helsinki, FINLAND4, Division of Endovascular Neurosurgery, Tokyo Jikei University School of Medicine, Tokyo, JAPAN5, Department of Neurosurgery, National, Department of Epidemiology, University of Iowa, Iowa City, IA, USA7, Utrecht Stroke Center, Department of Neurology and Neurosurgery, Rudolf Magnus Institute of Neuroscience, University Medical Center Utrecht, Utrecht, THE NETHERLANDS8
Introduction
The decision of whether to treat incidental intracranial saccular aneurysms is complicated by the limitations in current knowledge of the natural history of such lesions. This study was conducted to determine predictors of aneurysm rupture and to construct
a risk chart that provides predicted 5-year aneurysm rupture risks by risk factor status.
Methods
We did a systematic review and meta-analysis on individual patient data from all available cohort studies on the risk of rupture of unruptured aneurysms. Data were pooled from five prospective cohort studies (totalling 2,719 patients, 19,160 person-years
of follow-up and 120 subarachnoid haemorrhages). Cumulative rupture rates were analyzed by Kaplan-Meier curves and predictors were assessed with Cox proportional-hazard regression analysis.
Results
The mean overall rupture rate was 0.6% per year (95%CI 0.5-0.7%). This rate varied from 0.3% to 1.8% per year between cohorts. Rupture risk could be predicted by age, current smoking, aneurysm size, aneurysm location and geographic region. In a
non-Finnish, non-Japanese population, the estimated 5-yr absolute risk of aneurysm rupture ranged from 1% in non-smokers, aged 50-59 years with a small-sized (<5mm) internal carotid artery aneurysm to 16% in smoking persons, >= 70 years of age,
with a large-sized (>10mm) posterior circulation aneurysm. Compared with other Western countries, Finnish people had a 4-fold increased risk of aneurysm rupture and Japanese people a 2.5-fold increased risk.
Conclusion
This combined dataset of five cohort studies identified six easily collected patient and aneurysm characteristics that predict aneurysmal rupture. A simple risk profile table based on these predictors can satisfactorily identify patients at high risk of aneurysm
rupture.
7 Stroke prognosis B
11:30 - 11:40
GRECOS project: the use of genetic markers in the prediction of vascular recurrence after a first ischemic stroke.
I Fernandez-Cadenas1, M. Mendioroz1, E. Palomeras2, A. Aboix3, M. Ribo4, D. Canovas5, J. Krupinski6, J. Arenillas7, N. Perez de la Ossa8, J. Martí-Fàbregas9, J. Roquer10, J. Masjuan11, J. Serena12, F. Purroy13, J. Montaner1
GRECOS study group
Neurovacular Research Laboratory .H. Vall d’Hebron., Barcelona, SPAIN1, H. Mataró, Barcelona, SPAIN2, H. Sagrat Cor, Barcelona,, Consorci Sanitari Parc Taulí-Sabadell, Sabadell, SPAIN5, H. de Bellvitge, H. Mutua de Terrassa, Barcelona, SPAIN6, H.
de Valladolid, Valladolid, SPAIN7, H. Germans Trias i Pujol, Badalona, H. Ramon y Cajal, Madrid, SPAIN11, H. Josep Trueta, Girona, SPAIN12, H. Arnau Vilanova, Lleida, SPAIN13
Vascular recurrence after a first stroke is 6-12% by the first year and up to 30% for the next five years. Our hypothesis is that individual genetic background predisposes to higher rates of cardiovascular recurrence.
Methods: we studied 250 polymorphisms using SNPlex technology associated with hemostasis, inflammation, fibrinolysis and traditional vascular risk factors in 1,800 patients with a first stroke, recruited in 20 Spanish hospitals. We determined the occurrence of new vascular events (new stroke, new myocardial infarction or death caused by a vascular disease) by telephone interviews. Beta values of the logistic regression and CHAIDS algorithm included in SPSS v15 software were used to generate a
predictive score with the polymorphisms and clinical variables associated with vascular recurrence and to classify patients into risk groups.
Results: we observed 10% of vascular recurrence during the first year after stroke, previous heart disease was associated with vascular recurrence after logistic regression (p<0.05). In the clinical-genetic model we included previous heart disease and 5
gene variants associated with myocardial infarction, stroke, lipid metabolism and diabetes mellitus. The clinical-genetic model had an area under the curve regarding the prediction of recurrence of 0.71, higher than those observed in the previously described clinical predictive recurrence scales ESRS (0,68) or SPI-II (0,67). We could identify, with data from the generated scores, a group of patients with an extreme risk of recurrence [26.4% at one year (p=1.5e-013)].
Conclusions: Implementation of predictive models that include genetic components could improve the prediction of vascular recurrence after a first ischemic stroke.
8 Stroke prognosis B
11:40 - 11:50
The obesity paradox in stroke: Lower mortality and lower readmission rate for recurrent stroke in obese than in normal weight stroke patients
T.S. Olsen1, K.K. Andersen2
Frederiksberg University Hospital, Frederiksberg, DENMARK1, Danish Cancer Society Research Center, Copenhagen, DENMARK2
Background: Although associated with excess mortality and morbidity obesity is associated with lower mortality after stroke. The association between obesity and stroke recurrence is unknown.
Methods: We studied death and readmission for recurrent stroke in relation to Body Mass Index (BMI) in a Danish cohort of 29 326 stroke patients followed up to 5 years from initial hospitalization (median 2.4 years). There are five BMI groups: underweight (BMI < 18.5), normal weight (BMI 18.5–24.9), overweight (BMI 25.0–29.9), obese (BMI &#8805;30.0). Evaluation included stroke severity (Scandinavian Stroke Scale), computed tomography, and cardiovascular risk factors. Cox regression
models to the events of death and readmission for recurrent stroke adjusting for age, sex, stroke severity and cardiovascular risk factors were entertained.
Results: BMI was significantly higher in men, nonsmokers, nondrinkers, diabetics, patients with hypertension, no previous stroke, ischemic stroke and patients living with someone. Within follow-up 7902 (26.9%) patients had died while 2 437 (8.3%)
were readmitted because of recurrent stroke. Mortality was significantly lower in overweight (HR 0.72; CI 0.68-0.78) and obese (HR 0.80; CI 0.73-0.88) patients while significantly higher in underweight patients (HR 1.66; CI 1.49-1.84) compared to normal weight patients. Readmission rate for recurrent stroke was significantly lower in obese patients (HR 0.84; CI 0.72-0.92) while no significant differences were seen between underweight and overweight patients in comparison to normal weight patients.
Conclusion: The present study adds a new dimension to the so-called obesity paradox. Obesity was not only associated with reduced mortality relative to normal weight patients. Also readmission rates for recurrent stroke were even lower in obese patients
compared to normal weight patients.
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11:50 - 12:00
Smoking-thrombolysis paradox - reperfusion rates and relative infarct growth after IV-tPA in smokers with ischemic strok
A.E. Kufner1, G. Kufner2, C.H. Nolte3, I. Galinovic1, J.B. Fiebach3, M. Endres3, M. Ebinger3
International Graduate Program Medical Neurosciences, Charité - Universitätsmedizin, Berlin, GERMANY1, Kingston Neurological Associates, Kingston, NY, USA2, Center for Stroke Research Berlin, Klinik und Poliklinik für Neurologie, Charité – Universitätsmedizin, Berlin, GERMANY3
Background Smoking is a well-known risk factor for ischemic stroke. The so-called smoking-thrombolysis paradox of an improved response to tPA has been observed in smokers with myocardial infarction. We sought to determine whether reperfusion
rates and clinical outcome differ between smokers and non-smokers with ischemic stroke after IV-tPA.
Methods Consecutive acute stroke patients between May 2008 and May 2010, with known time of onset, who had an MRI before and one day after thrombolysis, were included in this study. All patients received IV-tPA within 4.5h. DWI lesion volume,
and perfusion deficit were assessed before and one day after thrombolysis to determine relative infarct growth (DWI volume day 2/ baseline DWI volume), and reperfusion (75% reduction in perfusion deficit on day 2 compared to baseline). Perfusion deficit was defined as MTT >6 sec. MRA was used to evaluate arterial stenosis. Functional outcome was assessed 3 months after stroke using the modified Rankin Score.
Results Out of 92 patients included in this study, 20% were smokers at the time of stroke (n=18). Smokers were younger (mean age 62 vs. 75, p<0.01), had lower baseline glucose levels (112 mg/dl vs. 123 mg/dl, p=0.01) and higher baseline perfusion
deficits (63 mL IQR 16-138 vs. 15 mL IQR 2-50, p=0.05) than non-smokers. Baseline NIHSS and DWI lesion volume, and 90-day mRS scores did not differ significantly between groups. Smokers had higher reperfusion rates (64% vs. 29%, p=0.03) and
lower relative infarct growth than non-smokers (1.5 vs. 2.2. p=0.06). In a multivariable backward stepwise regression analysis including age, perfusion deficit, smoking, atrial fibrillation, and glucose, smoking had an odds ratio of 5 (95% CI 1.4 to 21;
p=0.02) for reperfusion.
Conclusion Smoking was associated with higher rates of reperfusion and reduced infarct growth indicating a causal treatment effect of tPA in patients with this risk factor.
10 Stroke prognosis B
12:00 - 12:10
Association between socioeconomic status and functional impairment 3 months after stroke: The Berlin Stroke Register (BSR)
M.M. Grube1, H.C. Koennecke2, G. Walter2, A. Meisel3, J. Thümmler3, I. Wellwood3, P.U. Heuschmann4
Center for Stroke Research Berlin (CSB), Charité - Universitätsmedizin Berlin, Berlin, GERMANY1, Vivantes Klinikum im Friedrichshain / Am Urban, Department of Neurology, Berlin, GERMANY2, Center for Stroke Research Berlin (CSB), Charité Universitätsmedizin Berlin, Berlin, GERMANY3, Institute of Clinical Epidemiology and Biometry (ICE-B), Julius Maximilian University of Würzburg, Würzburg, GERMANY4
Background: People from lower socioeconomic groups have a higher burden of stroke in terms of incidence and case fatality rates. We aimed to analyse the association between patients’ socioeconomic status and functional impairment 3 months after
stroke.
Methods: Data were obtained from the Berlin Stroke Registry (BSR), a network of 14 stroke units covering about 80% of stroke patients in Berlin. Ischemic stroke patients who gave their informed consent were followed up by postal or telephone interview 3 months after the event. The overall participation rate was 66%, the follow-up rate was 82%. We used multivariable logistic regression to examine associations between highest education level as marker of socioeconomic status (SES) and functional
impairment after stroke defined by the Barthel Index (BI) and adjusted for age, sex, pre-stroke dependency, functional deficit after stroke onset, comorbidities, complications and use of rehabilitation services as possible confounding factors. Results: Between 06/2010 and 07/2011, a total of 1032 patients who were alive at 3 months and completed the questionnaire were included in the analysis. Of the patients 42% were female and 50% were ≥75 years. 14% of the patients had a poor (BI 0-70), 26% of
the patients a moderate (BI 75-95) and 60% of the patients had a good functional outcome (BI 100). In multivariable analysis, patients had an increasing probability of good outcome with higher education level (OR 3.75; 95% CI, 2.0 to 7.0 for patients
with college or university degree compared to patients with no completed education). Age, pre-stroke dependency, functional deficit after stroke onset and use of rehabilitation services were also significantly associated with good functional impairment at
3 months.
Conclusion: Patients with lower SES have considerable lower rates of good functional outcome after stroke, which cannot be explained by variations in clinical and demographic features or use of rehabilitation services.
11 Stroke prognosis B
12:10 - 12:20
The SAFE algorithm predicts upper limb recovery after stroke
C. M. Stinear1, P. A. Barber1, M. A. Petoe1, S. S. Anwar2, W. D. Byblow1
University of Auckland, Auckland, NEW ZEALAND1, Auckland District Health Board, Auckland, NEW ZEALAND2
Background
Stroke is a leading cause of adult disability, and the recovery of motor function is important for independence in activities of daily living. Predicting motor recovery after stroke for individual patients is difficult. Accurate prognosis would enable realistic
rehabilitation goal-setting and more efficient allocation of resources. The aim of this study was to test the SAFE algorithm for predicting the potential for recovery of upper limb function after stroke.
Methods
Forty participants were prospectively enrolled within 3 days of ischaemic stroke. The SAFE score was calculated by grading shoulder abduction and finger extension strength 72 hours after stroke onset. Transcranial magnetic stimulation was used to assess the functional integrity of descending motor pathways to the affected upper limb. Diffusion-weighted MRI was used to assess the structural integrity of the posterior limbs of the internal capsules. These measures were used in the SAFE algorithm to
predict participants’ potential for recovery of upper limb function at 12 weeks, measured with the Action Research Arm Test (ARAT). A cluster-analysis was used to independently group patients according to ARAT score at 12 weeks, for comparison with
predictions from the SAFE algorithm.
Findings
There was excellent correspondence between the cluster analysis of ARAT score at 12 weeks and predictions made with the SAFE algorithm. The algorithm had positive predictive power of 88%, negative predictive power of 83%, specificity of 88%, and
sensitivity of 73%.
Interpretation
This study provides preliminary data in support of the SAFE algorithm. This is the first study to make accurate predictions for recovery in individuals, rather than demonstrating correlations between baseline measures and subsequent recovery in groups of
patients. The algorithm may enable tailored rehabilitation planning and more accurate stratification of patients in clinical trials.
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12:20 - 12:30
Long-term follow-up of patients with isolated Pontine infarcts.
Clinical and Radiological study.
A.A. ARAUZ1, R.E. ECOS1, A.R. RUIZ1, G.P. PACHECO1, P.R. ROJAS1, C.C. CANTU2, F.B. BARINAGARREMENTERIA3
NATIONAL INSTITUTE OF NEUROLOGY AND NEUROSURGERY, MEXICO CITY, MEXICO1, INSTITUTO NACIONAL DE CIENCIAS MEDICAS Y NUTRICION, MEXICO CITY, MEXICO2, UNIVERSIDAD DEL VALLE DE MEXICO,
QUERETARO, MEXICO3
Background and Purpose: We conducted this study to evaluate the mechanisms, recurrence and prognosis of patients with isolated pontine infarcts.
Methods: We studied consecutive patients with confirmed diagnosis of isolated pontine infarct, and classified them into five subtypes on the basis of lesion location on MRI; 1) anteromedial pontine syndrome (AMPS); 2) anterolateral pontine syndrome
(ALPS), 3) tegmental pontine syndrome (TPS), 4) bilateral pontine syndrome (BPS), and 5) unilateral multiple pontine infarct (UMPI). Clinicial features, radiological findings, and risk factors were compared among the groups. Patients were prospectively
followed for up to five years. Patient clinical status was assessed by modified Rankin scale (mRs).
Results: A total of 164 patients were analized (mean age 60±15 years, range 39 to 86 years, 93 (57%) men and 71 (43%) women). AMPS was found in 115 (70%) patients, ALPS 21 in (13%); TPS in 13 (8%); BPS12 (8%); and UMPI in 3 (2%). In AMPS
patients the most common clinical presentation was incomplete basilar pontine syndrome in 82 (71%), and pure motor hemiparesis in 30 (26 %). Hypertension was the single most common and important risk factor, and the pathogenetic mechanisms of
ischemia were likely to be small arterial (lacunar) occlusion or basilar atheromatous branch occlusion in most of the patients.
During a mean follow-up of 44 months; 25 (15%) patients had a recurrent stroke, most of them (70%) within the first year. Compared to ALPS and TPS groups, AMPS, BPS, UMPI had bad prognosis (mRs> 3, p= 0.003). Higher mortality was observed in
BPS and AMPS groups
Conclusion: We found significant differences in outcome, recurrence and mortality in the long-term follow-up of patients with pontine infarcts. AMPS is the most common form of presentation, mainly associated with hypertension, higher risk of recurrence and mortality.

10:30 - 12:30
Oral Session. Stroke prevention
Chairs: B. Norrving, Sweden and H. Audebert, Germany
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1 Stroke prevention
10:30 - 10:40
Evaluation of electrocardiographic monitoring strategy to identify atrial fibrillation in patients with acute ischaemic stroke or TIA
P. Higgins, P.W. MacFarlane, G.T. McInnes, I. Ford, A.H. Briggs, P. Langhorne, S. Ghosh
University of Glasgow, Glasgow, UNITED KINGDOM
Background
Atrial fibrillation (AF) is incompletely detected by standard investigations after stroke. Improved detection would enhance anticoagulant use but optimal investigation is uncertain. We hypothesed that 7-day noninvasive cardiac event monitoring would increase AF detection and anticoagulation use.
Methods
We planned a multicentre, randomised open-label trial with objective outcome assessment. Eligibilty: ischaemic stroke or TIA in last 7 days. Exclusions: history of AF, AF on admission ECG, contraindication to future anticoagulation. Chief Scientist Scotland grant CZG/2/745.
Consenting patients were randomised to either standard investigation (SI) for AF, or standard care plus additional intensive investigation (AI). AI comprised 7 day non-invasive cardiac event monitoring (with a non-invasive Novacor© “Rtest” Monitor)
and two 12-lead ECGs.
Download of cardiac monitoring data was performed at 1, 3 and 7 days. The AI data were reported externally at an accredited electrocardiology laboratory and made available for local treating clinical team review.
Study specific outcomes (SI investigations, AF detection, anticoagulant therapy, serious adverse events) were followed up at 14 and after 90 days. Analysis was by intent to treat (difference in proportions / Fisher’s exact test).
Results
100 patients were enrolled by August 2011. Within 14 days of stroke, AI had identified evidence of AF in 20 of 50 patients (40%), versus 2 of 50 (4%) investigated through SI (P<0.001). Within 14 days, anticoagulant therapy use was higher amongst AI
patients (18%) versus no patient randomized to SI (P<0.01). Long term follow-up continues but among 70 patients with 3-month outcomes to date, substantial differences in AF detection (p=0.001) and anticoagulant therapy (p=0.11) persist.
Conclusion
Routine use of a non-invasive cardiac event monitor after acute stroke increased detection of AF 10-fold and increased early use of anticoagulant therapy. This strategy merits extended evaluation.
2 Stroke prevention
10:40 - 10:50
Apixaban compared with warfarin in patients with atrial fibrillation and prior stroke or TIA: a subgroup analysis of the ARISTOTLE trial.
H.C. DIENER1, J.D. EASTON2, M. ALINGS3, C. BAHIT4, S. GOTO5, B.S. LEWIS6, M. ROSENQVIST7, D. WOJDYLA8, J.H. ALEXANDER9, M. HANNA10, R. Lopes11, P. MOHAN12, L. WALLENTIN13, C.B. GRANGER14
DEPARTMENT OF NEUROLOGY, UNIVERSITY HOSPTIAL, UNIVERSITY OF CALIFORNIA, SAN FRANCISCO, USA2, AMPHIA HOSPITAL, Breda, THE NETHERLANDS3, ECLA, ROSARIO, ARGENTINA4, TOKAI UNIVERSITY,
KANAGAWA, JAPAN5, LADY DAVIS CARMEL MEDICAL CENTER, HAIFA, ISRAEL6, KAROLINSAK INSTITUTE, STOCKHOLM, SWEDEN7, DUKE UNIVERSITY MEDICAL CENTER, DURHAM, NC, USA8, DUKE UNIVERSITY MEDICAL CENTER, DURHAM, NC, USA9, BRISTOL-MYERS SQUIBB, PRINCETON, NJ, USA10, DUKE UNIVERSITY MEDICAL CENTER, DURHAM, NC, USA11, BRISTOL-MYERS SQUIBB, PRINCETON, NJ, USA12, UPPSALA CLINICAL RESEARCH CENTER, UPPSALA, SWEDEN13, DUKE UNIVERSITY MEDICAL CENTER, DURHAM, NC, USA14
Background
In the ARISTOTLE trial, apixaban reduced the occurrence of both stroke and hemorrhage compared with warfarin in patients who had atrial fibrillation and were at increased risk of stroke. We aimed to assess the effects of apixaban compared with warfarin in the subgroup of patients with prior ischemic stroke or TIA.
Methods
ARISTOTLE was a randomized, controlled, double-blind, parallel-arm study that randomized 18,201 patients in 39 countries assigned to apixaban twice daily or to dose-adjusted warfarin ( international normalized ratio 2•0 to 3•0). The primary outcome
was ischemic or hemorrhagic stroke or systemic embolism, regardless of whether the subject was receiving treatment at the time of the event. The primary safety outcome was time to first occurrence of confirmed major bleeding during the treatment period. In a predefined analysis, we investigated the outcomes in the subgroups of patients with and without prior stroke or TIA. ARISTOTLE is registered with ClinicalTrials.gov, NCT00412984.
Results
In the subgroup of patients with prior stroke or TIA, 1694 patients were assigned to apixaban and 1742 to warfarin. Stroke or systemic embolism occurred in 73 patients (2•46% per year) assigned to apixaban compared with 98 (3•24% per year) assigned
to warfarin (hazard ratio 0•76, 95% CI 0•56–1•03). In this subgroup, major bleeding was significantly less frequent with apixaban (2•84%/year) than with warfarin (3•92%/year) (hazard ratio 0•73, 95% CI 0•55 – 0•98), and intracranial bleeding also occurred less frequently on apixaban [15 patients (0•55%/year)] than on warfarin [41 patients (1•49%/year), hazard ratio 0•37, 95% CI 0•21 – 0•67)].
Conclusion
In patients with atrial fibrillation and prior stroke or TIA, apixaban is superior to warfarin in preventing stroke or systemic embolism and causes less bleeding, including intracranial bleeding. The event rate for the primary efficacy outcome was substantially higher in this subgroup and the absolute benefit of apixaban compared to warfarin was greater. (Funding Bristol-Myers Squibb and Pfizer, Inc.)
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3 Stroke prevention
10:50 - 11:00
Screening for asymptomatic atrial fibrillation in primary care with Handheld ECG
T. Hendrikx1, M. Rosenqvist2, H. Sandström1
Family Medicine, Department of Public Health and Clinical Medicine, Umeå University, Umeå, SWEDEN1, Cardiological clinic, South Hospital, Stockholm, SWEDEN2
Background:
Atrial fibrillation/flutter (AF) is a significant independent risk factor for stroke and with concurrent other risk factors (CHADS2), this risk is additionally increased. Asymptomatic AF, which is common, has a similar prognosis as symptomatic AF. ECG
screening with a Handheld ECG device may be one way to detect such asymptomatic AF patients. The aim of the present study is to estimate the prevalence of undiagnosed AF among primary care patients, having at least one additional risk factor
(CHADS2) for stroke.
Methods:
989 primary care patients, without known AF, having one or more risk factors associated with stroke (CHADS2), were asked to perform a 10 second Handheld ECG registration during 28 days, twice daily and when having heart related symptoms. 929 patients completed registration.
Results:
The study found AF in 37 of 929 patients; 4, 0 % (95% confidence interval [CI] 2, 9 - 5, 4). These 37 patients had a mean age of 71 years and a mean CHADS2 of 1, 9.
Conclusions:
Intermittent ECG registration over a four week period had a detection rate of 4, 0 % newly diagnosed AF, in a population of 929 primary care patients having at least one additional risk.
4 Stroke prevention
11:00 - 11:10
Effect of Apixaban on Covert Cerebral Infarction and Microbleeds: AVERROES MRI Assessment Study
M.J. O’Donnell, S. Yusuf, J. Eikelboom, R. Hart, H.C. Diener, A . Diehl, S. Connolly
On behalf of the AVERROES Investigators
PHRI, McMaster University, Hamilton, CANADA
Background: Clinical and subclinical (covert) stroke are a cause of cognitive and functional impairment. In the AVERROES trial, apixaban compared with aspirin reduced the risk of acute ischemic stroke without increasing intracerebral haemorrhage. We
performed serial brain MRI scans in a subgroup of patients enrolled in AVERROES to explore the effect of apixaban compared with aspirin on the composite of symptomatic and covert cerebral infarction and on microbleeds.
Methods: We performed MRI of the brain (T1, T2, FLAIR and GRE sequences) at baseline in 1,185 patients and at follow-up in 926 participants enrolled in the AVERROES trial. The primary outcome of this analysis was a composite of clinical ischemic
stroke and covert ‘embolic’ pattern infarction (defined as infarction > 1.5cm, cortical-based or new multi-territory infarction) in all participants who underwent baseline MRI scan. Secondary outcomes included new MRI-detected cerebral infarcts and microbleeds in those who underwent baseline and follow-up MRI.
Results: Baseline MRI scans revealed cerebral infarction in 25.6% and microbleeds in 9.9% of patients. In the entire cohort, the rate of clinical ischemic stroke or ‘embolic-pattern’ infarction on MRI (primary outcome) was 1.8% in the apixaban group and
3.3% in the aspirin group (HR 0.51; 0.24-1.08). In those with baseline and follow-up MRI scans, the rate of new infarction detected on MRI was 2.5% in the apixaban group and 2.3% in the aspirin group (HR 1.08; 0.41-2.85), and the mean infarct diameter was 1.3cm in the apixaban group compared to 4.1cm in the aspirin group (P=0.03). There was no difference in proportion with new microbleeds on follow-up MRI (HR 0.94; 0.50-1.76) between treatment groups.
Conclusions: Apixaban treatment was associated with a trend toward reduction in the composite of clinical stroke and covert embolic infarction, a reduction in the size of cerebral infarcts and did not increase the number of microbleeds, compared to aspirin.
5 Stroke prevention
11:10 - 11:20
Outcome of potentially preventable AF-related incident ischaemic stroke: a population-based study
G.S.C Yiin, N.L.M Paul, P.M.Rothwell
Stroke Prevention Research Unit, Level 6 West Wing, John Radcliffe Hosptial, Headley Way, Oxford, UNITED KINGDOM
BACKGROUND:
It has been shown in several studies that prevention of AF-related ischaemic stroke is undermined by substantial underuse of warfarin in eligible (CHADS2 score ≥2) patients. Although the proportion of the total burden of incident stroke that can be attributed to underuse of anticoagulation is uncertain, it could be considerable given the severity of AF-related stroke.
METHODS: We studied all incident ischaemic strokes from 2002-2008 in the Oxford Vascular Study (OXVASC) and determined 1-month and 6-month outcome (modified Rankin scale - mRS) in AF-related stroke (AF prior, at presentation, or within
1-month) versus all other cases.
RESULTS: AF-related stroke accounted for 30.2% (222/734) of all incident ischaemic strokes (mean/SD age = 80.1/9.7). Of the 154 OXVASC patients with incident ischaemic stroke and known prior AF, only 24 (15.6%) were on warfarin. There was no
significant difference in premorbid mRS or living arrangements between the AF and non-AF groups (age-adjusted p=0.33 and 0.32 respectively), but of all incident ischaemic strokes that were disabling or fatal at six months, 42.9% (155/361) were AFrelated and 30.5% (110/361) occurred in patients with known prior AF. Of the 110 patients with incident ischaemic strokes that were disabling or fatal at six months and known prior AF, 87 had premorbid CHADS2 score ≥2, but only 11 (12.6%) were on
warfarin prior to the stroke. Similarly, of 139 patients who were institutionalised or dead at six months after the stroke, 53 (38.1%) had known prior AF, of whom 47 had CHADS2 score ≥2 but only 3 (6.4%) were on warfarin prior to stroke. CONCLUSION: In the context of very low use of warfarin for primary prevention in the community, about one in three of all disabling or fatal incident ischaemic strokes occur in patients with known prior AF. The majority of this very considerable burden of major
stroke could be prevented by greater use of anticoagulation in eligible patients.
6 Stroke prevention
11:20 - 11:30
Post-stroke oral anticoagulation use is associated with more than two years of extra life in ischemic stroke patients with AF
A. Meretoja1, H.T.H. Tu2, B.C.V. Campbell2, B. Yan2, A. Malmivaara3, U. Hakkinen3, R.O. Roine4, G.A. Donnan5, M. Kaste6, S.M. Davis2
Melbourne Brain Centre at the Royal Melbourne Hospital, Department of Medicine, University of Melbourne, Melbourne, AUSTRALIA1, Department of Neurology, The Royal Melbourne Hospital, Melbourne, AUSTRALIA2, Centre for Health and Social
Economics, National Institute for Health and Welfare, Helsinki, FINLAND3, Department of Neurology, Turku University Hospital, Turku, FINLAND4, Florey Neuroscience Institutes, Melbourne, AUSTRALIA5, Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND6
BACKGROUND
Atrial fibrillation (AF) is the most common cardioembolic cause of stroke. Most patients with stroke and AF should have oral anticoagulation (OAC). The long-term outcome of patients with or without OAC after AF-related stroke is unknown.
METHODS
We used PERFECT Stroke, the Finnish national stroke database, to extract data on the long-term outcome of first-in-a-lifetime ischemic stroke patients with AF who were discharged home after their stroke between a ten-year period of 1999 and 2008. All
patients were followed until end of 2009. Data on post-stroke warfarin use was retrieved from national registries.
RESULTS
There were 82,950 ischemic stroke patients, out of whom 13,245 (16%) had AF registered prior to their stroke. Of these, 8,676 (66%) survived to go home, either straight from acute care, or after rehabilitation. Among these survivors, 5,697 (66%) were
treated with warfarin after their stroke. The patients with warfarin had a longer median survival (7.2 vs. 3.4 years; p<0.001), but were younger and with less comorbidities. After adjusting for baseline characteristics with a Cox regression model, poststroke warfarin use was still strongly associated with survival (HR 0.54; 95% CI 0.51 to 0.58) and the median survival of patients on warfarin was longer than that of patients not on warfarin after their stroke (7.2 vs. 4.5 years; p<0.001).
CONCLUSIONS
In Finland, warfarin is used in routine practice in two thirds of AF patients who survive their ischemic stroke. After adjusting for baseline characteristics, patients on warfarin after their stroke live on average more than two years longer than patients not on
warfarin.
7 Stroke prevention
11:30 - 11:40
Prevalence and awareness of Atrial Fibrillation and estimated Stroke risk (CHA2DS2-VASc) in the Irish Longitudinal Study on Ageing (TILDA).
J. Frewen, C. Finucane, C. Rice, P. Kearney, R.A. Kenny, J.A. Harbison
Trinity College Dublin, (The Irish Longitudinal Study of Ageing), Dublin, IRELAND
Background. Atrial Fibrillation (AF) is associated with increased risk of stroke, relative risk depending on other comorbid factors. Those affected may be unaware of AF as it may produce few subjective symptoms. The CHA2DS2-VASc score stratifies
risk of AF related stroke and is used to guide anticoagulation therapy. European Society of Cardiology guidelines recommend that a score of 0 needs no treatment, a score of 1, no treatment/Aspirin and a score of 2 mandates anticoagulation. TILDA is a
large population study of people >50 years in Ireland. Subjects recruited to the study complete a detailed health questionnaire and are invited to undergo a detailed physical examination including a 10 minute ECG recording.
Methods: We evaluated data from subjects in the 1st phase of TILDA to determine what proportion of the population had AF, what proportion of the population were aware of the diagnosis and whether patients with a CHA2Ds2-VASc >0 were more likely
to be aware of their AF.
Results: 5122 subjects underwent ECG recording of whom 4890 were >49 years (Mean 62 years (SD 8.4)). 48% were male. 118 subjects (2.4%) were in AF on ECG. Following correction for population burden the prevalence was 3.0% (Male 4.8%, Female 1.4%). 45 subjects (41.7%) were unaware they were in AF (41.9% of men, 40.9% of women). Factors significantly increasing awareness included living in the capital (p=0.041) and having a 2nd level education or higher (p=0.04). Factors tending
to reduce awareness include increasing disability and cognitive impairment (p=0.061). 67.9% of subjects had CHA2Ds2-VASc scores of 2 or more, 22% a score of 1 and 10.1% a score of 0. Those with a score of 2 were not significantly more likely to be
aware of AF than those with a score of 1 (OR 1.05 p=0.95) who were not more aware than those scoring 0 (OR1.5 p=0.63).
Conclusion. There is a high level of unawareness of AF in this population. Increased risk of stroke was not associated with significantly increased awareness
8 Stroke prevention
11:40 - 11:50
Feasibility of Blood Pressure Control in Lacunar Stroke Patients. The Secondary Prevention of Small Subcortical Strokes (SPS3) Trial.
O.R. Benavente, L.A. McClure2, P.E. Pergola3, C.L. White3, A.M. Roldan1, M.F. Benavente1, R.G. Hart4
University of British Columbia, Vancouver, CANADA1, University of Alabama, Birmingham, CANADA2, University of Texas, San Antonio, USA3, MacMaster University, Hamilton, CANADA4
Background: Hypertension is the most prevalent and modifiable risk factor for stroke, particularly for those caused by cerebral small vessel disease. Reductions of 10 mmHg of systolic blood pressure (SBP) have been associated with a significant reduction in stroke recurrence. However, SBP control for stroke prevention is still suboptimal. The aim of this analysis was to identify predictors for SBP lowering in lacunar stroke patients.
Methods: The SPS3 trial is a randomized multicenter trial, aimed to define strategies for reducing stroke recurrence, cognitive decline, and major vascular events. Patients with lacunar stroke verified by MRI, and without carotid stenosis or cardiac sources
of embolism were assigned in a factorial design to 2 interventions: A) Aspirin 325 mg/d vs. Aspirin 325 mg/d + Clopidogrel 75 mg/d, B) Two targets of systolic blood pressure, “usual” (130-149 mmHg) vs. “intensive” (<130 mmHg,). For the purpose of
this analysis we include only participants assigned to the “intensive” group that remained active until the end of the study.
Results: Of the 3020 SPS3 participants, 1237 were included in this analysis. The mean follow up was 3.7 years with 17,970 blood pressure measurements. The mean SBP at entry in the trial was 143 mmHg, 940 participates (76%) achieved target at the
end of the study with an average mean SBP of 122 mmHg. An interaction was found between higher SBP at baseline and likelihood of achieving target (p<0.0001). In addition, those who failed to meet target were more likely to be black (23% vs. 14%
p=0.016) and have a history of hypertension (98% vs. 86%, p<0.0001), diabetes (47% vs. 32%, p=0.0019) and prior stroke (13% vs. 9%, p=0.0064). The “intensive” SBP lowering was well tolerated. SAEs data will be presented.
Conclusions: These results demonstrate that it is feasible and safe to lower SBP in patients with established cerebral small vessel disease. Results from the SPS3 trial will likely elucidate if “intensive” is superior to “usual” blood pressure control in preventing stroke recurrence and cognitive decline in this population.
9 Stroke prevention
11:50 - 12:00
Effects of blood pressure lowering on intracranial and extracranial bleeding among patients with antithrombotic therapy: the PROGRESS trial
H. Arima1, T. Omae2, M. Woodward1, S. MacMahon1, G. Mancia3, M-G Bousser4, C. Tzourio5, A. Rodgers1, B. Neal1, J. Chalmers1
PROGRESS Collaborative Group
The George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA1
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C. Anderson1, The George Institute for Global Health, University of Sydney, Sydney, AUSTRALIA, National Cerebral and Cardiovascular Center, Suita, JAPAN2, Università Milano-Bicocca, Ospedale San Gerardo, Milano, ITALY3, The Department of
Neurology, Hôpital Lariboisière, Paris, FRANCE4, INSERM U708, Paris, FRANCE5
Background: Although observational studies demonstrated strong associations between blood pressure (BP) and bleeding complications of antithrombotic therapy, there remains uncertainty about the effects of BP lowering treatment on the risks of bleeding during antithrombotic therapy. As a result many guidelines for prevention of cardiovascular disease do not refer to the importance of BP control during antithrombotic therapy. The objective of the present analysis is to determine whether BP lowering
provides protection against intracranial and extracranial bleeding events among patients with antithrombotic therapy.
Methods: This is a subsidiary analysis of the Perindopril Protection Against Recurrent Stroke Study (PROGRESS) - a randomized, placebo-controlled trial that established the beneficial effects of BP lowering in secondary prevention of stroke. A total of
4876 patients with antithrombotic therapy at baseline were randomly assigned to either active treatment (perindopril in all participants plus indapamide for those with neither an indication for, nor a contraindication to, a diuretic) or matching placebo(s).
The outcomes were intracranial (intracerebral, subarachnoid and subdural haemorrhages) and extracranial bleeding.
Results: Over a mean follow-up of 3.9 years, 66 intracranial and 108 extracranial bleeding events were observed. Active treatment lowered BP by 8.9/4.0 mm Hg and reduced the risks of intracranial bleeding by 46% (95%CI 7 to 69%). However, active
treatment did not reduce the risks of extracranial bleeding (mainly gastrointestinal bleeding. The lowest risk of intracranial bleeding was observed among participants with the lowest follow-up systolic BP levels (median 113 mmHg). In contrast, there
were no clear associations between achieved follow-up BP levels and the risks of extracranial bleeding.
Conclusion: BP lowering provides protection against intracranial bleeding associated with antithrombotic therapy.
10 Stroke prevention
12:00 - 12:10
Compliance and durability of blood pressure control for secondary stroke prevention in the International
F.L. Kennedy, R.L. Featherstone, D. Doig, M.M. Brown
on behalf of the ICSS Investigators
University College London Institute of Neurology, London, UNITED KINGDOM
Background: Population based studies have shown that patients with hypertension show poor compliance with antihypertensive drugs, with up to 50% of patients discontinuing hypertension medication after 5 years and less than one third of patients
reaching target blood pressure (BP) readings. The International Carotid Stenting Study (ICSS) protocol stated that patients should receive best medical care including control of risk factors such as hypertension throughout follow up. We hypothesised that
in a randomised clinical trial with annual hospital based follow up long-term compliance with medication and achieved BPs would be better than in routine practice.
Methods: Patient demographics, vascular risk factors and medications were recorded in ICSS at baseline, one month after treatment and then at annual follow up. We analysed medication records and compared BP recorded at the 5 year follow-up against
the European Stroke Organization guideline of 140/85 mmHg or lower.
Results: ICSS enrolled 1713 patients with recently symptomatic carotid stenosis between 2001 and 2008. By 2011, 582 patients had been followed for at least 5 years with BP data. At baseline 69% of patients in each group gave a history of treated
hypertension. At 1 month,199 patients allocated carotid endarterectomy (CEA) and 172 patients allocated carotid stenting (CAS) were on antihypertensive treatment. At 5 years 167 (83.9%, Fisher exact test, p= 0.008) patients allocated CEA and 150
(87.2%, p=0.089) allocated CAS remained on treatment (p=0.381 for comparison of CEA vs. CAS). At 5 years, the median BP was 140/76mmHg in both groups.
Conclusion: Compliance with antihypertensive medication and achieved BPs at 5 years were considerably better than reported in population studies. However, half the patients still had BP levels above the ESO guideline. Even in the context of clinical
trials, there is scope for better BP management. Implementation of BP control in ICSS was well balanced between the two arms.
11 Stroke prevention
12:10 - 12:20
Intensified Secondary Prevention for Patients with Minor Stroke or TIA Evaluation of usual care and development of a patient centered support program
H.J. Audebert, S. Benik, I. Laumeier, A. Ziegler, G. Nieweler, C. Nolte, P.U. Heuschmann, S. Leistner
Center for Stroke Research, Charité Universitätsmedizin Berlin, Berlin, GERMANY, Charité Universitätsmedizin Berlin, Berlin, GERMANY, Charité Universitätsmedizin Berlin, Berlin, GERMANY
Charité Universitätsmedizin Berlin, Berlin, GERMANY
Background: Effective methods of secondary prevention after stroke or TIA are available but adherence to recommended evidence-based treatments is often poor.
Methods: Two consecutive cohorts of acute minor stroke or TIA patients admitted to our institution undergoing usual outpatient care versus a secondary prevention support program were compared. Risk factor control and medication adherence were assessed in 6-month follow-ups. Usual care consisted of structured information given at discharge as well as regular outpatient care by general practitioners. The support program additionally employed a stepwise intensified support program with up to four
appointments in outpatient clinics. Results of risk factor measurements and assessed adherence to medical recommendations were shared with the patients. They were also offered assistance in finding appropriate physical activities or smoking cessation
programs.
Results: The usual-care cohort comprised 235 patients (mean age 65 years; 38% female; admission mean blood pressure (BP): 155/84mmHg; six-month follow-up rate: 77%). 234 patients were included in the support program (mean age 68 years; 37%
female; admission BP: 161/84mmHg; six-month follow-up rate: 74%). Proportions of patients with BP according to guidelines of the German Stroke Society were 45% in usual-care and 67% in the support program (mean BP at 6 month: 137/79mmHg
versus 127/73mmHg). LDL <100mg/dl was measured in 62% versus 71% respectively. Proportions of patients who stopped smoking were 48% versus 79%. 70% versus 89% of patients with atrial fibrillation were on oral anticoagulation.
Conclusions: Targets of secondary prevention were met more often within the supported cohort. Effects on (cerebro-) vascular recurrence rates are going to be assessed in a multicenter randomized controlled trial.
12 Stroke prevention
12:20 - 12:30
Population based study of predictors of bleeding on aspirin-based antiplatelet treatment: towards a risk model
O.C. Geraghty, Z. Mehta, P.M. Rothwell
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM, University of Oxford, Oxford, UNITED KINGDOM
INTRODUCTION: Aspirin is widely used in secondary prevention after TIA, ischaemic stroke, and acute coronary syndromes (ACS), but there is a clinically important risk of major bleeding. Yet, although there are several validated scores for stratification of risk of ischaemic events, there is currently no routinely used score for bleeding risk in secondary prevention.
METHODS: We prospectively determined rates and severity (CURE trial criteria for major bleeds) of all bleeding events that presented to medical attention during follow-up in all patients on aspirin-based antiplatelet treatment after TIA, stroke or ACS
in the OXVASC study. A bleed risk model was derived stroke and TIA patients and validated in ACS patients. Model discrimination was assessed using the area under the receiver operating curve (AUROC) and the risk of recurrent ischaemic events
(stroke, MI, sudden cardiac death) was also correlated with the predicted risk of bleeds.
RESULTS: Among 2043 patients on antiplatelet, (1946/2043,95% aspirin-based) treatment (1257 stroke/TIA; 786 ACS), 249 first bleeding events required medical attention during follow-up. Eight significant independent predictors of bleeding were
identified in the stroke/TIA cohort (age, males sex, renal failure, frailty, prior vascular disease, prior cancer, prior GI bleed, prior peptic ulcer disease). The resulting model predicted the 3-year risk of major bleeding in the validation cohort (AUROC=0.67, 95%CI 0.58-0.75, p<0.0001), particularly for fatal bleeds (0.76, 0.60-0.91, p=0.01). The 3-year risk of major bleeding increased from 3.0% to 22.3% across the quintiles of predicted risk, as did the risk of ischaemic events (13.9% to 35.0%).
CONCLUSION: Major bleeds on aspirin in secondary prevention are predictable. Although the risk of recurrent ischaemic events increased along with risk of major bleeding, prediction is likely to be clinically useful in some patients.
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10:30 - 10:40
Optimized acute stroke pathway and accessibility to acute stroke treatment using Medical Advanced Regulation for Stroke (M.A.R.S.) and repeated public awareness campaigns
V.S. SOULLEIHET1, F. NICOLI1, L. JAQUIN2
SAMU 13 - TIMONE UNIVERSITY HOSPITAL, MARSEILLE, FRANCE1, EMERGENCY DEPARTMENT - CONCEPTION UNIVERSITY HOSPITAL, MARSEILLE, FRANCE2
Objective: The aim of this study is to evaluate the efficiency of a specific organizational model for early stroke management associated with repeated public awareness campaigns on stroke warning signs.
Method: Our model is based on initial phone triage by a emergency physician prior to a three-party conference including basic life support team on scene and a neurologist from the stroke center for potential candidates to a intravenous thrombolysis treatment that are received directly from prehospital in the imaging department. During 5 years and a half, we recorded the number of emergency phone calls, the number and the precocity of intravenous thrombolysis treatment realized and the time-to-emergency phone call delay.
Results: the association of this organizational model and repeated awareness public campaign increases both the number of emergency calls for suspected stroke and the selection of potential candidates for intravenous thrombolysis treatment. This result is
correlated with the number of intravenous thrombolysis performed by the stroke center (r²=0.62; p<0.0001), especially in a 3-hours delay. More important, after several educational programs conducted during 3 years, we observe a great increase of emergency calls occurring within 30 and 60 minutes after the first sign of stroke appears (p<0.05 for each).
Conclusion: repeated educational programs each year are useful in the population learning of recognition of stroke symptoms and immediate emergency call. Its association with an early remote evaluation by the stroke center team and direct admission in
imaging department shortens the time-to-treatment delay. This model is reproducible in different healthcare system.

Lisbon, Portugal 2012
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10:40 - 10:50
Increasing the Proportion of Patients Treated with Stroke Thrombolysis: Reducing In-hospital Delays has Substantially More Impact than Extension of the Time Window
M.A. James, T. Monks, M. Pitt, K. Stein,
Peninsula College of Medicine and Dentistry, Exeter, UNITED KINGDOM
Background: Metanalyses show the benefit of IV alteplase for ischaemic stroke up to 4.5 hours from onset, and international guidelines have been updated to reflect this. However, the benefit of alteplase is critically time-dependent, and any additional benefit from extending the time window may be jeopardised by in-hospital delays.
Methods: We developed a discrete-event simulation from prospective data on 1142 acute stroke patients arriving at our hospital over two years to April 2011, modelling time spent in the ED, brain imaging and, if applicable, thrombolysis. Outputs included
arrival to treatment time (ATT), % of strokes thrombolysed, and number of thrombolysed patients with a 90 day modified Rankin Scale (mRS) of 0-1. We compared the current stroke pathway with scenarios including extending treatment from 3 to 4.5
hours, ED alerting the stroke team at triage, ambulance pre-alert to the stroke team, and combinations of these measures.
Results: Extending the treatment window modestly increases the thrombolysis rate from 5% to 6% (95% CI 5.8-6.1), and increases the number of thrombolysed patients with mRS 0-1 by 7/year (CI 5.9-8.0). Both alert scenarios increase thrombolysis rates
to 15% (CI 14.9-15.7); but the ambulance pre-alert reduces ATT by 27 mins (CI 26.3-28.4) compared to triage alert. Ambulance pre-alert increases the number of thrombolysed patients with mRS 0-1 by 28/year (CI 27-29) compared to 25 (CI 24-26) with
triage alert. Combining the time window extension with either alerting measure does not increase the thrombolysis rate further (15%, CI 14.7-15.1).
Conclusions: The greatest disability benefit accrues from measures to substantially reduce in-hospital delays to thrombolysis - a potential three-fold increase in the proportion of patients treated. Compared to extending the time window for alteplase, eradicating in-hospital delays offers a four-fold greater disability benefit, and this should be the pre-eminent focus for all acute stroke centres.
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10:50 - 11:00
Helsinki protocol for basilar occlusion thrombolysis - infarct signs critical, symptom duration not
T. Sairanen1, D. Strbian1, H. Silvennoinen2, O. Salonen2, M. Kaste1, P.J. Lindsberg1
Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND1, Department of Radiology, Helsinki University Central Hospital, Helsinki, FINLAND2
BACKGROUND
Basilar artery occlusion (BAO) kills up to 80-90% of patients in the absence of recanalization. According to our institutional protocol, we administer iv thrombolysis to patients with acute massive symptoms (phenotype 1) up to 12 hours, and with gradually progressing symptoms (phenotype 2) up to 48 hours from/of symptom onset. We describe the outcome of BAO thrombolysis with and without protocol violations (PV): prolonged symptom duration and/or extensive infarct signs at baseline.
METHODS
The Helsinki BAO Registry includes 164 consecutive patients with angiographically verified BAO, treated with iv thrombolysis from 1995 to August 2011. Outcome was evaluated with modified Rankin Scale (mRS) at 3 months, and was missing in 1 patient. Post-treatment angiography was performed in 130 patients. The major reason for missing post-treatment angiography was death. Recanalization (R+) was defined as Thrombolysis in Myocardial Infarction (TIMI) recanalization score of 2-3, and no
recanalization (R-, TIMI 0-1). Time PV refers to treatment beyond 12 hours in BAO phenotype 1 and beyond 48 hours in phenotype 2. Baseline imaging modality was CT in 89 (54%) and MRI in 75 (46%) patients. Infarct PV refers to large demarcated
infarctions on baseline CT, or on both DWI and FLAIR MRI.
RESULTS
Figure 1 shows 3-month mRS in BAO patients with and without PV (n=163). Figure 2 shows 3-month outcome per PV and recanalization status (R+ / R-) (n=130). Independence on mRS (0-3) at 3 months was achieved by 48% of patients without PV
(64% when recanalized). Remarkably, time PV did not cancel the presumed effect of recanalization. Most patients (84%) with infarct PV and both PVs ended up with desolate outcome (mRS 5-6). However, 18% of patients with brain infarction PV and recanalization reached mRS 2-3.
CONCLUSIONS
In considering BAO thrombolysis, respect early infarct signs while you may “stretch” the time window.
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11:00 - 11:10
In Hospital Stroke: a neglected area of hyperacute stroke care?
J. Choyi, K.N Ramesh, L. Kalra, D. Manawadu
Kings college hospital, London, UNITED KINGDOM
Background and Purpose: In hospital stroke (IHS) account for 6-15% of all first strokes. Most hospitals do not have well-defined pathways of fast-track management of IHS, which may result in delays and poor outcome. We compared referral patterns,
symptom onset to treatment times and outcomes after thrombolysis of IHS patients compared with Out of Hospital Stroke (OHS) patients, fast tracked to the Emergency Department.
Methodology: Registry data between January 2009 and December 2010 was analysed for patients thrombolysed within 0 -4.5 hours of stroke onset. The clinical and imaging characteristics, outcomes and time durations between stroke symptom onset and
recognition, presentation to specialist care, imaging and treatment were compared between OHS and IHS patients with no upper age limit for thrombolysis.
Results: The analysis included 255 patients thrombolysed OHS and 20 thrombolysed IHS patients. The two groups were comparable for mean age (71.9 v 74.0, years, p=0.53) and sex (49% v 55%). IHS patients were more likely to be diabetic (15% v
40%, p=0.012), have lower blood pressure (mean 152/85 v 138/75, p=0.027) and a higher baseline NIHSS score (12.9 v 15.9, p=0.038). Symptom onset to specialist assessment time and door to needle times were shorter in OHS compared with IHS patients (0:53 v 1:20 h, p=0.63 and 0:58 v 1:34 h, p=0.036). There were no differences in any intracranial haemorrhage (ICH) (19% v 25%, p=0.501), symptomatic ICH (2.7% v 0%, p=0.45) and mRS 0-2 at 3 months (37% v 40%, p=0.75) between OSH and
IHS patients. Three month mortality was higher in IHS patients (20% v 45%, p= 0.01).
Conclusions: IHS patients have a greater stroke severity at baseline and incur greater delays to assessment and treatment. Although sICH rates and functional outcomes were similar to the OHS group, mortality was significantly higher in IHS patients. The
role of fast track pathways in improving assessment and outcome parameters in IHS patients needs to be evaluated.
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11:10 - 11:20
Can a targeted educational intervention improve help seeking behaviour after stroke and TIA?: a pilot study.
S.P. Jones, J.M.E. Gibson, M.J. Leathley, C.L. Watkins
University of Central Lancashire, Preston, UNITED KINGDOM
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Background
People often lack awareness of the symptoms of stroke and knowledge of the potential benefits of early interventions. It is particularly important that patients at high risk of stroke, are made aware of the symptoms of stroke and the need for urgent medical
attention. The aim of this study was to explore the effectiveness of a targeted, educational leaflet in people at higher risk of stroke.
Methods
An educational intervention in the form of an A4 leaflet was developed through interviews and a focus group. The impact of the leaflet was tested using two successive cohorts of patients. The first (control) cohort consisted of consecutive patients attending a TIA clinic over a six month period, and who received usual care. The second (intervention) cohort consisted of consecutive patients attending the same clinic over a different six month period; this cohort received usual care plus the leaflet. Both cohorts were followed up at 3-months after initial clinic attendance. The impact of the intervention was assessed in terms of utilisation of the emergency medical services and time from onset to seeking medical help. Semi-structured interviews explored satisfaction with information provision.
Results
There were 200 patients in the control and intervention cohorts respectively. At 3-months 10 control and 14 intervention patients had had a subsequent stroke; of these 2 (20%) and 11 (78.6%) patients respectively had contacted the emergency medical
services at symptom onset. The median time from onset to seeking medical help was reduced from 3hrs 16min to 2hrs 27min in the intervention group. The intervention group were more likely to be satisfied with information provision compared with the
control group.
Conclusion
This intervention increased the proportions of patients accessing the emergency medical services, reduced pre-hospital delays and improved patient satisfaction with information. It has the potential to be used in practice as a source of patient information.
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11:20 - 11:30
The Intracerebral Hemorrhage Acutely Decreasing Arterial Pressure Trial (ICH ADAPT): Final Results.
K.S. Butcher1, M.D. Hill2, T. Jeerakathil1, S.B. Coutts2, D. Dowlatshahi3, N. Asdaghi4, M. Sharma3, D. Emery1, A. Shuaib1, A.M. Demchuk2
The ICH ADAPT Investigators
University of Alberta, Edmonton, CANADA1, University of Calgary, Calgary, CANADA2, University of Ottawa, Ottawa, CANADA3, University of British Columbia, Vancouver, CANADA4
Background: The management of acutely elevated blood pressure (BP) in intracerebral hemorrhage (ICH) is controversial. There is evidence that cerebral blood flow (CBF) is reduced in the perihematoma region. It is unknown if rapid BP reduction exacerbates perihematoma hypoperfusion, which may precipitate focal ischemia. We designed a trial to definitively address this question, by measuring CBF after BP reduction. We hypothesized that aggressive BP reduction is not be associated with lower
perihematoma CBF.
Methods: The Intracerebral Hemorrhage Acutely Decreasing Arterial Pressure Trial (ICH ADAPT) was a multicentre randomized controlled trial of BP reduction in acute ICH patients (National Institutes of Health registration NCT00963976). Patients
were randomized to a target systolic BP of <150 mmHg or <180 mmHg. The trial was powered to detect a 15% difference in perihematoma CBF between the 2 treatment groups. Two hours after randomization, patients underwent CT Perfusion (CTP) imaging. Maps of CBF, as well as cerebral blood volume (CBV) and Mean Transit Time (MTT) were generated centrally. Hematoma volume measurements and CTP region of interest analyses were completed using planimetric techniques.
Results: Between January 2007 and December 2011, 74 patients were enrolled at 3 sites. Median time from symptom onset to randomization was 7.6 h (IQR=7.1) in the <150 mmHg group (n=38) and 8.5 h (IQR=12.5, p=0.69) in the <180 mmHg group
(n=36). Median baseline NIHSS scores were similar in the 2 groups (10, IQR=13 vs 12, IQR=10, p=0.74). Mean baseline systolic BP was also balanced between the 2 groups (182+/-20 vs 184+/-25 mmHg, p=0.71). Following treatment with IV labetalol/
hydralazine/enalapril, systolic BP was significantly lower in the <150 mmHg target group at the time of the CTP scan (140+/-20 vs 162 +/-12 mmHg, p<0.0001). The impact of this marked BP reduction on regional CBF, hematoma growth and clinical
outcomes will be presented.
Conclusion: This randomized trial provides the first definitive evidence of the effect of acute BP reduction on focal CBF in ICH. Implications for ICH patient management and ongoing trials will be presented at the meeting.
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11:30 - 11:40
Post stroke infections are an independent risk factor for poor functional outcome after 3 months in thrombolysed stroke patients
A. Rocco, G. Fam, S. Nagel, M. Sykora, J. Diedler, W. Hacke, P.A. Ringleb
Depatment of Neurology, University of Heidelberg, Heidelberg, GERMANY
Background
Infections are common complications in patients with acute ischemic stroke and are associated with increased mortality and longer hospital stay. It remains unclear if infections occurring in the first 7 days have an effect on the overall functional outcome.
Aim of our study was to identify the frequency of post stroke infections in the early phase of thrombolysed stroke patients and to analyze their effect on the outcome after 3 months.
Methods
From 1998 to 2011, all stroke patients treated with tPA were included into a prospective database. Baseline variables, clinical, radiographic and laboratory data were collected prospectively. Outcome measures included sICH, mortality and mRS at three
months.
Logistic regression models were used to identify independent predictors for poor outcome where appropriate.
Results
One thousand and sixteen patients were included; 36.3% of them had an infection during the first week. Pneumonia (9.6%) and urinary tract infections (5.4%) were most frequent. Severity of stroke (p<0.0001), infarct size (p<0.0001), atrial fibrillation
(p=0.005) and cardio embolic cause of stroke (p<0.0001) were associated with infections. Age (OR 1.089, 95%CI 1.064 – 1.115, p<0.0001), severity of stroke (OR 1.111, 95%CI 1.073 – 1.149; p<0.0001) history of diabetes (OR 0.555. 95% CI 0.357 –
0.864; p=0.009) infarct size (OR 4.256 95%CI 2.697 – 6.745; p<0.0001), infections (OR 1.548, 95%CI 1.008 – 2.376; p=0.046) and sICH were independent predictors for poor outcome after 3 months.
Conclusions
In our cohort, post stroke infections were frequent in patients with a severe cardio embolic stroke, a large infarct and a longer hospital stay; those patients have a higher risk of infection and a poorer functional outcome after 3 months. This risk increases
after occurrence of sICH. Prevention of infection with antibiotic therapy or other prophylactic treatment could potentially lead to a better functional outcome.
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11:40 - 11:50
The experience of the interventionist and results of intra-arterial treatment for acute ischemic stroke
D. Beumer1, P.S.S. Fransen1, G.J. Lycklama à Nijeholt2, P.A. Brouwer3, A. van der Lugt1, S.F.M. Jenniskens1, D.W.J. Dippel1
for the MR CLEAN Trialists
Erasmus Medical Center, Rotterdam, THE NETHERLANDS
T. H. van Boxtel, Erasmus Medical Center, Rotterdam, THE NETHERLANDS1, MC Haaglanden, The Hague, THE NETHERLANDS2, Leiden University Medical Center, Leiden, THE NETHERLANDS3
Introduction: In randomized clinical trials of intra-arterial treatment for acute ischemic stroke it is important that interventionists have sufficient experience, in order to avoid the learning curve bias. The present study addresses the association between the
interventionists’ experience and recanalization, complications and duration of the procedure.
Methods: We collected data concerning all intra-arterial procedures for acute ischemic stroke carried out between 2002 and 2011 in thirteen hospitals in the Netherlands. Experience was defined as the number of procedures performed by one interventionist, recanalization as thrombolysis in cerebral infarction (TICI) score 2b or 3 at the end of the procedure. Results were expressed as adjusted odds ratios (aOR) with 95% confidence intervals (CI). Adjustments were made for age, sex, stroke severity, onsetto-treatment time and carotid T occlusions.
Results: In total, 263 patients with anterior circulation stroke were included. The mean experience per interventionist was 10.5 procedures. The average NIHSS score before treatment was 16 (SD 6.0) and 67% patients received IV-rtPA treatment. A stent
was used in 48%. Recanalization was reached in 58%, and the average duration of the procedure was 123 minutes. Complications occurred in 23% of the procedures. For every point experience the chance of recanalization increased (aOR 1.06, 95% CI:
1.0 to 1.06) and the duration of the intervention decreased (1.2 minutes, 95% CI: 0.2 to 2.1). No association was observed between experience and the occurrence of complications (aOR 0.96, 95% CI: 0.92 to 1.0) (Figure).
Conclusion: Our results suggest that the recanalization rate and duration of treatment depend on the experience of the interventionist. Even after 5-10 interventions, further increase of experience is associated with better results of intra-arterial treatment.
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11:50 - 12:00
Routine intravenous tPA can be administered with a median 20 minute door-to-needle time. Helsinki experience with 1,860 tPA patients.
A. Meretoja, D. Strbian, S. Mustanoja, T. Tatlisumak, P.J. Lindsberg, M. Kaste
Department of Neurology, Helsinki University Central Hospital, Helsinki, FINLAND
BACKGROUND
Intravenous thrombolytic therapy is more effective when delivered early after symptom onset. While patient-related delay can be reduced only by education of the public, measures to decrease delay within the healthcare system are mostly organisational,
and not costly. Despite this, most patients experience door-to-needle times beyond one hour.
METHODS
We analysed our prospective consecutive registry of ischemic stroke patients treated with intravenous alteplase (tPA) at the Helsinki University Central Hospital, and the effect of a series of interventions to reduce treatment delays. These included priority EMS dispatch, single-hospital transfer, direct pre-notification from ambulance to stroke specialist, pre-acquisition of patient history during transport over mobile phone and via electronic patient records, before patient arrival, pre-order of tests and CT,
direct transfer from ambulance stretcher to CT table, performing NIHSS and drawing blood, including point-of-care INR, and administering tPA when indicated on the CT table, and reserving advanced CT and MR imaging prior to tPA for unclear cases
only.
RESULTS
Between June 1995 and June 2011, a total of 1,860 patients were treated with intravenous alteplase at our institute. We excluded from our analysis 174 patients with basilar artery occlusion (BAO), treated mostly beyond 4.5 hours from symptom onset. In
the non-BAO patients, the DNT reduced annually, from median 105 (IQR 65-120) in 1998, to 60 (48-80) in 2003, further on to 20 (14-32) minutes in 2011. Angiography or perfusion imaging doubled the inhospital delays. In the year 2011, we performed
thrombolysis in 31% of our ischemic stroke patients, 94% of them within 60 minutes of arrival.
CONCLUSIONS
With simple organisational changes, the median inhospital delay in tPA patients can be cut to 20 minutes. The key is to do as much as possible during patient transportation and as little as possible after the patient has arrived at the emergency room.
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12:00 - 12:10
SUB-THERAPEUTIC WARFARIN TREATMENT IS ASSOCIATED WITH AN INCREASED RISK OF SYMPTOMATIC INTRACRANIAL AND MAJOR SYSTEMIC BLEEDINGS AFTER INTRAVENOUS THROMBOLYSIS FOR
ISCHEMIC STROKE
M. Ruecker, B. Matosevic, P. Willeit, M. Kirchmayr, A. Zangerle, M. Knoflach, J. Willeit, S. Kiechl
Universitätsklinik für Neurologie, Medizinische Universität Innsbruck, Innsbruck, AUSTRIA
Background and Purpose: To quantify the risk for bleeding complications after thrombolysis for ischemic stroke in patients on warfarin (INR≤1.7)and to put these data into perspective with previous studies.
Methods: A total of 548 consecutive stroke patients receiving intravenous rtPA were prospectively evaluated and details about warfarin pretreatment were carefully recorded. PT-based INR values were measured before thrombolysis and 6 and 24 hours
thereafter. Intracranial hemorrhage occurring within 72 hours was assessed by CT examinations and defined according to NINDS criteria. Main outcome variables were symptomatic intracranial and major systemic bleedings. Additionally, a literature review was performed and we searched the abstract book of the most recent European Stroke Conference. Eligible papers were carefully extracted, reviewed and meta-analysis was performed [Odds ratios and 95% CIs were calculated based on two-by-two
contingency tables of warfarin therapy (yes/no) and subsequent intracranial hemorrhage (yes/no)].
Results: Of the 548 patients 33 (6.0%) and 14 (2.6%) experienced symptomatic intracranial and major systemic bleedings, respectively. Patients taking warfarin until the day of or day before admission (n=15, mean±SD INR 1.21±0.32 vs. 1.01±1.12,
P=0.030) faced an approximately 4-fold risk for intracranial hemorrhage (20.0% vs. 5.6%, unadjusted OR [95%CI] 4.2 [1.1-15.7], P=0.033). Findings were similar after adjustment for age, NIHSS score and diabetes (adjusted OR [95%CI] 4.1 [1.0-16.1],
P=0.044) and when focusing on any major bleeding (intracranial or systemic) (unadjusted OR [95%CI] 4.1 [1.3-13.6], P=0.019). Half of the patients with bleedings showed an INR rise above 1.7 six hours after thrombolysis. Meta-analysis yielded confirmatory yet heterogeneous results (unadjusted OR [95%CI] derived from a random effects model, 2.31 [1.15-4.62], P=0.018, I2=58% [11%-80%]).
Conclusions: Our data suggest a statistically significant and clinically meaningful increase in the risk for symptomatic intracranial and major systemic bleedings among patients with stroke thrombolysis receiving warfarin up to the day of or day before
stroke.
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12:10 - 12:20
EFFECT OF PRETREATMENT WITH STATINS ON ISCHEMIC STROKE SEVERITY: DOES THE DOSES MATTER?
P. Martinez-Sanchez, B. Fuentes, G. Ruiz-Ares, M. Martinez-Martinez, E. Correas-Callero, L. Cuellar-Gamboa, E. Diez-Tejedor
Department of Neurology and Stroke Centre. La Paz University Hospital. IdiPAZ Research Institute, Madrid, SPAIN
OBJECTIVE: To examine the effect of pre-treatment with statins, at high (80 mg) and non-high (<80 mg) doses, on ischemic stroke (IS) severity in clinical practice.
METHODS: prospective study of IS admissions to our Stroke Unit during a 3-year period (2008-2010). Demographic data, vascular risk factors, previous treatments (statins, ACE inhibitors, ARB, antithrombotic drugs), stroke severity (NIHSS), stroke
subtype, in-hospital complications, length of stay and functional status at discharge (mRS) were collected. Mild stroke severity was defined as NIHSS <=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 pretreatment, at high and non-high doses, with a mild stroke severity.
RESULTS: Of 969 IS patients, 23% were using non-high doses and 4.1% high doses of statins before the stroke event. Statins were associated with lower NIHSS scores on admission (median (IQR), 4 (9) for non-statins patients; 4 (9) for non-high doses
of statins and 2 (4) for high doses of statins; p=0.010). The frequency of mild stroke on admission was higher in the statin groups (57.9% for non-statins, 63.2% for non-high doses of statins and 77.5% for high doses of statins, p=0.026). High doses of
statins were related with favourable outcomes at discharge, although this was not statistically significant (66.6% for non-statins group, 64.7% for non-high doses of statins and 75% for high doses of statins, p=0.443). After multivariable adjustment, pretreatment 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: Petreatment with statins is associated with lower stroke severity and this effect could be greater at higher doses.
12 Acute stroke: emergency management, stroke units and complications B
12:20 - 12:30
Does clinical severity in acute stroke reliably predict large vessel occlusion? Results from a prospective cohort study of CT-angiography (CTA) in hyper-acute stroke.
H. Christensen, C.K. Hansen, I. Havsteen, A.F. Christensen
Bispebjerg University Hospital, Copenhagen, DENMARK
Background and aim: The availability of endovascular services is increasing, but still not available in the majority of TPA centres. The aim of this study was to describe the relations between NIHSS and large vessel occlusions in patients with hyper-acute
ischaemic stroke.
Methods: A prospective single hospital registry based on consequtive patients admitted for TPA work up with routine CTA was started on July 1 2009; this analysis is based on patients admitted before May 2011. Bispebjerg University Hospital has a
TPA-service with a catchment area of app. 1.1 mio. inhabitants on even dates. CT scans are performed using 64-section MDCT (Brilliance-64, Philips Healthcare) with CTA from the aortic arch to the vertex. All images were systematically reviewed by a
blinded neuroradiologist; 409 patients with acute ischaemic stroke were entered into the registry. Sensitivity, specificity, positive predictive value and negative predictive values were calculated at all levels of NIHSS. Results: Sensitivity, specificity, positive predictive value and negative predictive values are presented in Figure 1. At a NIHSS score ≥10 the sensitivity was equal to 56.1% [46.9%-65.0%], the specificity was 90.5% [86.9%-93.3%], the positive predictive value was 67.0% [57.0%-75.0%]
and the negative predictive value was 85.7% [79.8%-87.4%] in predicting an acute occlusion.
Conclusions: If the cut off is set at NIHSS 10 there is a 15% risk of missing an occlusion and 33% risk of transporting at patient with a TPA drip for no reason. The relation is between occurrence of large vessel occlusions and NIHSS is a continuum.
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1 Vascular surgery and neurosurgery/interventional neuroradiology
10:30 - 10:40
Predictors for persistence of peri-procedural ischaemic brain lesions at follow-up among patients randomly allocated to stenting or endarterectomy for symptomatic carotid stenosis
A. Rostamzadeh1, T. Zumbrunn2, L. M. Jongen3, P. J. Nederkoorn4, S. Macdonald5, P. A. Lyrer1, L. J. Kappelle6, W. P. Mali3, M. M. Brown7, H. B. van der Worp8, S. T. Engelter1, L. H. Bonati1
ICSS-MRI Substudy Investigators
Department of Neurology and Stroke Unit, University Hospital Basel, Basel, SWITZERLAND1, Clinical Trial Unit, University Hospital Basel, Basel, SWITZERLAND2, Department of Radiology, University Medical Center Utrecht, Utrecht, THE NETHERLANDS3, Department of Neurology, Academic Medical Center Amsterdam, Amsterdam, THE NETHERLANDS4, Department of Radiology, Freeman Hospital, Newcastle-upon-Tyne, UNITED KINGDOM5, Department of Neurology, Rudolf Magnus
Institute of Neuroscience, University Medical Center Utrecht, Utrecht, THE NETHERLANDS6 Department of Brain Repair and Rehabilitation, Institute of Neurology, University College London, Queen Square, London, UNITED KINGDOM7, Department of Neurology, Rudolf Magnus Institute of Neuroscience, University Medical Center Utrecht, Utrecht, THE NETHERLANDS8
ICSS-MRI Substudy Investigators
Background: In the ICSS-MRI substudy, only a minority of new DWI lesions after carotid stenting (CAS) or carotid endarterectomy (CEA) were visible on fluid-attenuated inversion recovery (FLAIR) sequences 1 month later. We investigated patientrelated and lesion-related predictors for persistence of DWI lesions.
Methods: 161 patients with symptomatic carotid stenosis who were randomised to CAS (n=86) or CEA (n=75) received 3 MRI scans (1-7 days before, 1-3 days after and 1 month after treatment). A persisting lesion was defined by a hyperintense signal on
FLAIR at 1 month at the site of a new post-treatment DWI lesion. The association between clinical baseline variables and the number of persistent lesions was analysed with negative binomial regression. The association between location and volume of
separate DWI lesions and lesion persistence was analysed with generalised linear mixed effects models. Analyses were adjusted for treatment.
Findings: Persistent lesions were found in 28 CAS patients (33%) and in 6 CEA patients (8%). Increasing age (RR 1.37, 95% CI 1.03-1.80 per 5 years; p=0.028), hemispheric stroke as qualifying event (RR 3.07, 1.29-7.28; p=0.011), and severity of
white matter disease measured by the ARWMC score (RR 1.12, 1.02-1.23 per increase by 1; p=0.014) were significantly associated with a higher number of persistent lesions. Volume of DWI lesions also predicted persistence (odds ratio 1.74, 1.47-2.06;
p<0.001). After correction for DWI lesion volume, the association with type of qualifying event remained significant (RR 2.29, 1.05 - 5.00, p=0.037).
Conclusion: Persistence of peri-procedural ischaemic brain lesions was best predicted by lesion volume. Lesions were more likely to persist in patients with strokes as qualifying event, which might suggest increased vulnerability towards peri-procedural
embolism. The associations of lesion persistence with age and severity of white matter disease appeared to be mediated by larger initial lesion volumes.
2 Vascular surgery and neurosurgery/interventional neuroradiology
10:40 - 10:50
Effects of carotid endarterectomy and stenting on early hemodynamic complications in the International Carotid Stenting Study: a randomized comparison
A. Altinbas1, A. Algra1, M.M. Brown2, R.L. Featherstone2, L.J. Kappelle1, G.J. de Borst1, W.P.T.M. Mali1, H.B. van der Worp1
UMC Utrecht, Utrecht, THE NETHERLANDS1, UCL, London, UNITED KINGDOM2
Background We compared the incidence of hemodynamic complications between carotid artery stenting (CAS) and carotid endarterectomy (CEA) in the International Carotid Stenting Study. Methods Patients with symptomatic carotid stenosis were randomly allocated to CAS or CEA. The occurrence of peri-procedural hemodynamic depression (defined as severe bradycardia, asystole, or arterial hypotension requiring treatment), hypertension requiring treatment, and the cerebral hyperperfusion syndrome (CHS) was assessed in a per-protocol analysis. We compared the rate of hemodynamic complications between groups, determined independent predictors of hemodynamic complications, and assessed their relation with the composite outcome
of all-cause death, stroke, and myocardial infarction within 30 days of treatment. Results 766 CAS and 819 CEA patients had a single completed intervention. Hemodynamic depression occurred in 13.8% of the cases after CAS and in 7.2% after CEA
(relative risk (RR), 1.9; 95%CI, 1.4 to 2.6; P<0.0001). Hypertension requiring treatment occurred less often after CAS than after CEA (RR, 0.2; 95%CI, 0.1 to 0.4; P<0.0001). CHS occurred infrequently in both groups. In CAS patients, a history of cardiac failure was the strongest independent predictor of hemodynamic depression (RR, 2.4; 95%CI, 1.3 to 4.8; P=0.009). Higher systolic blood pressure at baseline was associated with a higher risk of hypertension requiring treatment after each of the
interventions. There was no statistically significant association between hemodynamic complications and the occurrence of the composite outcome. Conclusion Hemodynamic depression occurs more often after CAS and severe hypertension more often
after CEA, but these complications are not responsible for the excess of major perioperative events after CAS. Baseline SBP is the only modifiable determinant for hemodynamic complications. Clinical Trial Registration Information URL: http://www.
controlled-trials.com. ISRCTN25337470.
3 Vascular surgery and neurosurgery/interventional neuroradiology
10:50 - 11:00
Assignment of patients with symptomatic carotid artery stenosis to endarterectomy or stenting based on predictive risk modelling may reduce periprocedural risk associated with carotid revascularisation: a post-hoc analysis of the SPACE
trial
M. Rosenkranz1, J. Berger2, G. Thomalla1, R. Stingele3, G. Fraedrich4, E.S. Debus5, J. Fiehler1, O. Jansen6, P.A. Ringleb7, C. Gerloff1
on behalf of the SPACE investigators
Dept. of Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY1, Inst. of Medical Biometry and Epidemiology, University Medical Center Hamburg-Eppendorf,, Dept. of Neurology, University Hospital Schleswig-Holstein,
Kiel, GERMANY3, Dept. of Vascular Surgery, University of Innsbruck, Innsbruck, AUSTRIA4, Dept. of Vascular Surgery, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY5, Dept. of Neuroradiology, University Hospital SchleswigHolstein, Kiel, GERMANY6 , Dept. of Neurology, University of Heidelberg, Heidelberg, GERMANY7
Background: In randomized trials on treatment of symptomatic carotid artery stenosis, the periprocedural risk of harm was higher with stenting than with endarterectomy. Individual assignment of patients to these procedures may reduce the risk associated
with carotid revascularisation.
Methods: Individual data from 1196 patients randomly assigned to stenting or endarterectomy within the Stent-Protected Angioplasty versus Carotid Endarterectomy in symptomatic patients (SPACE) trial were analyzed. Primary outcome (PO) was ipsilateral stroke or death between randomisation and 30 days after treatment. In a first step, predictors of this outcome with stenting were identified and were included into a risk score model. In a second step, this risk score was applied to the entire SPACE
population. SPACE is registered with Current Controlled Trials, ISRCTN57874028.
Results: Four baseline variables were independently associated with the risk of PO with stenting and were included into the risk score model: age, hypertension, ischemic lesions in ipsilateral carotid territory, and plaque echolucency on ultrasound. Score
results that were associated with PO rates of <6% were defined as low risk scores and those with PO rates >=6% as high risk scores. When applied to the entire SPACE population, the PO rate in patients with low risk scores was 1.9% with stenting and
5.4% with endarterectomy (odds ratio 0.33, 95% CI 0.13-0.85); in patients with high risk scores the PO rate was 15.8% with stenting and 8.3% with endarterectomy (2.08, 1.08-4.03). Virtual assignment of all SPACE patients to stenting or endarterectomy
according to their individual risk scores resulted in an estimated overall PO rate of 4.2% instead of 6.8% with random allocation (0.60, 0.41-0.88, p=0.0084).
Conclusion: Risk score modelling improves individual risk stratification in carotid revascularisation candidates. Individualized assignment of SPACE eligible patients to stenting or endarterectomy may reduce the overall risk associated with carotid revascularisation.
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4 Vascular surgery and neurosurgery/interventional neuroradiology
11:00 - 11:10
Timing of periprocedural major events associated with revascularisation in the International Carotid Stenting Study (ICSS)
D. Doig1, H.B. van der Worp2, R.L. Featherstone1, M.M. Brown1
for the International Carotid Stenting Study Investigators
Institute of Neurology, University College London, London, UNITED KINGDOM1, Department of Neurology, Rudolf Magnus Institute of Neuroscience, University Medical Centre, Utrecht, THE NETHERLANDS2
Background: Registries and case series often assume that events after carotid stenting (CAS) or endarterectomy (CEA) occur before discharge. It has also been suggested that it is safe to discharge a patient on the day of or day after revascularisation. To
test these assumptions, we determined the timing of major perioperative events in patients in the International Carotid Stenting Study (ICSS).
Methods: Patients with recently symptomatic carotid artery stenosis ≥ 50% were randomly assigned to CAS or CEA. The composite end point of stroke, death, or myocardial infarction (MI) within 30 days of the procedure was assessed in a per-protocol
analysis. We calculated the difference in date between the procedure and the occurrence of the end point, and the difference in date between discharge and the endpoint.
Results: In the first 30 days after the procedure, stroke, death, or MI occurred in 61/828 (7.4%) patients undergoing CAS vs 33/821 (4.0%) patients undergoing CEA. Median length of hospital stay was 3 days after CAS vs 4 days after CEA (MannWhitney U p<0.001). In the CAS group, 44 (72.1%) events occurred on day 0 (the day of procedure) vs 13 events (39.4%) in the CEA group (x2 p=0.004). In the CAS group, 5 (8.2%) events occurred on days 1 to 3 after the procedure, and 12 (19.7%)
events on days 4 to 30. In the CEA group, 13 (39.4%) events occurred on days 1 to 3 after the procedure, and 7 (21.2%) on days 4 to 30. Events occurred on or after the day of discharge in 13 (21.3%) in the CAS group vs 7 (21.2%) in the CEA group (x2
p=0.991).
Conclusions: The excess of perioperative events in CAS vs CEA is accounted for by events on the day of the procedure. Around one third of events after CAS occurred after the day of the procedure and about one fifth of complications in both the CAS
and CEA groups occurred after discharge. Data should continue to be collected up to 30 days after CAS or CEA. Physicians and patients should be aware of the risk of delayed complications.
5 Vascular surgery and neurosurgery/interventional neuroradiology
11:10 - 11:20
The influence of surgical technique and patient characteristics on the outcome of carotid endarterectomy (CEA): data from the International Carotid Stenting Study (ICSS)
D. Doig1, R.L. Featherstone1, E.L. Turner2, J. Dobson2, T. Richards3, M.M. Brown1
for the International Carotid Stenting Study Investigators
Institute of Neurology, University College London, London, UNITED KINGDOM1, Department of Medical Statistics, London School of Hygiene and Tropical Medicine, London, UNITED KINGDOM2, Division of Surgery and Interventional Science,
University College London, London, UNITED KINGDOM3
Background: Previous trials identified factors that increased the perioperative risk of carotid endarterectomy (CEA). Since then, surgeons have made efforts to improve safety and medical treatment has improved. We hypothesised that this might have
abolished the effect of the risk factors. We therefore analysed the effect of patient and procedural factors on perioperative outcome in patients undergoing CEA for symptomatic stenosis in the International Carotid Stenting Study (ICSS).
Methods: Investigators collected demographic and procedural data from patients randomised to CEA. Trial centres indicated whether their policy for post-procedure care was transfer from the operating room to intensive care or to a standard ward. Factors
influencing the 30-day risk of stroke, death or MI were investigated sequentially in a per-protocol binomial regression analysis.
Results: CEA was initiated in 821 patients. 33 (4.0%) suffered stroke, death or MI at 30 days. The event rate at 30 days was higher in female patients (RR=1.982, 95% CI 1.016 to 3.868, p=0.045), and in those with higher diastolic blood pressure (DBP)
(RR=1.027 per 1mmHg increase in DBP, 95% CI 1.002 to 1.053, p=0.037). The risk ratios were attenuated in multivariable analysis. The 30-day event rate did not significantly vary by the type of arterial reconstruction (standard CEA, eversion CEA,
patch closure or vein interposition), shunt use, type of anaesthesia (local or general/combined anaesthesia), clamping time, or the use of antiplatelet agents or anticoagulants preoperatively or postoperatively. Patients treated in centres with standard care
experienced a higher rate of stroke, death or MI at 30 days than those treated in centres with intensive care (4.2% vs 1.8%, chi-squared p=0.049).
Conclusions: Female sex and higher diastolic BP still determine increased CEA risk and should be taken into account in patient selection. CEA should be carried out at centres with a policy of intensive post-operative care.
6 Vascular surgery and neurosurgery/interventional neuroradiology
11:20 - 11:30
Cerebral embolism in endarterectomy versus stenting for symptomatic carotid artery stenosis: the significance of plaque morphology on duplex ultrasound
A. Burow1, P. Lyrer1, P.J. Nederkoorn2, M.M. Brown3, R. Sztajzel4, S. Engelter1, L.H. Bonati1
University Hospital Basel, Department of Neurology, Basel, SWITZERLAND1, Academic Medical Center Amsterdam, Department of Neurology, Amsterdam, THE NETHERLANDS2, University College London, Institute of Neurology, London, UNITED KINGDOM3, University Hospital Geneva, Department of Neurology, Geneva SWITZERLAND4
Background
Carotid stenting (CAS) and carotid endarterectomy (CEA) may be complicated by cerebral embolism which often remains clinically silent. Unstable carotid plaques might increase the risk for peri-procedural embolism. We studied whether quantitative assessment of carotid plaque echogenity on ultrasound predicts the risk of cerebral ischaemia during CAS or CEA.
Methods
In 50 consecutive patients with symptomatic carotid stenosis randomised to CAS (n=26) or CEA (n=24) in the International Carotid Stenting Study, semi-automated grey scale measurement of baseline carotid ultrasound images was performed. Grey-scale
median, percentage of plaque area <20th percentile of grey-scale values, and an echographic risk index based on degree of stenosis and plaque area below the 20th percentile of grey-scale values were determined, both for the entire plaque and plaque surface. Brain MRI including diffusion-weighted imaging (DWI) was performed within 7 days before and 3 days after treatment as part of the ICSS-MRI substudy. The primary outcome on MRI was the presence of at least 1 new hyperintense DWI lesion
after treatment.
Results
In the CAS group, patients with new DWI lesions after treatment (n=18) had significantly higher whole-plaque echographic risk indices at baseline (mean 0.1050) than patients without new lesions (n=8; mean 0.0263; p=0.012). GSM was 26.7 for patients
with and 34.3 for patients without lesions (p=0.163). Other measures of plaque echogenity did not differ significantly. In the CEA group, there were no significant differences in plaque echogenity measures between patients with (n=2) and those without
DWI lesions (n=23).
Conclusion
Our results show that among patients treated with CAS, the echographic risk index was higher in patients with new ischaemic brain lesions after treatment than in those without new lesions. Quantitative ultrasound plaque analysis may be helpful in estimating the risk of embolic complications in CAS.

7 Vascular surgery and neurosurgery/interventional neuroradiology
11:30 - 11:40
Changes in duplex ultrasound measured flow velocities following carotid artery revascularization: a randomized comparison
B.L. Reichmann1, W.E. Hellings2, H.B. van der Worp1, A. Algra1, M.M. Brown3, F.L. Moll1, KINGDOM3, W.P. Mali1, G.J. de Borst1
University Medical Center Utrecht, Utrecht, THE NETHERLANDS1,, Institute of Neurology, University College London, London, UNITED KINGDOM3
Objective. Observational studies suggest a larger increase in flow velocities in the internal carotid artery as measured with duplex ultrasound (DUS) during follow-up after carotid angioplasty with stenting (CAS) than after endarterectomy (CEA). We
compared changes in flow velocities following CAS and CEA) in the International Carotid Stenting Study (ICSS; ISRCTN25337470). Methods. Of 270 patients enrolled in ICSS at the University Medical Center Utrecht, 254 patients (69% male; 129
CAS, 125 CEA) were included in the present study. Mean Peak Systolic Velocities (PSVmean) of the ipsilateral and contralateral internal and common carotid artery (ICA and CCA) were assessed at baseline,at 30 days after revascularization, and at 12
and 24 months after revascularization. >50% restenosis was defined as PSVmean ≥ 125cm/s. Results. CAS and CEA resulted in a similar reduction in PSV. Flow velocities did not change during follow-up. During follow-up, the ICA/CCA ratio increased
after CAS but not after CEA: 1.18 vs. 1.14 (mean diff. 0.04, 95% CI, -0.16-0.25) at 30 days; 1.50 vs. 1.11 (mean diff. 0.39, 95% CI, 0.13-0.65) at 12 months; and 1.45 vs. 1.09 (mean diff. 0.36, 95% CI, 0.08-0.63), at 24 months, for CAS versus CEA. The
rate of apparent ipsilateral ICA restenosis to >50% after 2 years of follow-up was significantly higher following CAS (32.6% vs. 17.1%). Conclusion. In the first 2 years after carotid revascularisation, flow velocities in the ICA do not differ between CAS
and CEA. However, the ICA/CCA ratio increased more following CAS than after CEA. This indicates the rate of apparent ipsilateral ICA restenosis to greater than 50% was significantly higher following carotid artery stenting. These results will need confirmation in ICSS as a whole.
8 Vascular surgery and neurosurgery/interventional neuroradiology
11:40 - 11:50
Carotid endarterectomy for carotid artery stenosis with high carotid bifurcation
T. Ota, T. Mizutani
Department of Neurosurgery, Tokyo Metropolitan Tama Medical Center, Tokyo, JAPAN
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Background: High carotid bifurcation is one of the high risks for carotid endarterectomy (CEA). We have performed CEA for patients with carotid bifurcation and have obtained good surgical results. Here, we describe an improved surgical procedure,
which involves the application of basic techniques. Subjects: Of the 481 patients (552 operations) with carotid stenosis, for whom surgical treatment was performed between Jan 1997 and Sep 2011, we reviewed 108 cases with carotid bifurcation higher
than the C2 body. Of these patients, 92 were men and 16 women, and their mean age was 71.8 years. 57 patients were symptomatic. The distal end of the stenosis was located as follows: C1 (1 case), C2 upper (9 cases), C2 body (35 cases), and C2 lower
(63 cases). Methods: We performed transnasal intubation. A skin incision was made, extending to beneath the mastoid process. We then dissected the soft tissue between the sternocleid muscle (SCM) and the digastric muscle (DM) and opened the retromandibular space. The DM and hypoglossal nerve were lifted medially. The carotid sheath was opened and lifted with strings, and then the distal portion of the internal carotid artery (ICA) was drawn into the foreground and superficial operative field.
When necessary, we cut the occipital artery in order to maintain a wider operative field. In obese patients and those with a short neck, a mouthpiece was specially crafted preoperatively, and we used mandibular subluxation to expose the distal ICA. Results: In all cases, we were able to confirm the distal end of the ICA plaque and complete CEA. An internal shunt tube was used in 44 cases． Postoperative complications were as follows: continuous dysphasia (1 case), deviation of the tongue (2 cases),
wound hemorrhage (1 case), and hemiparesis (2 cases; 1 transient, 1 continuous)．
Conclusion: Stroke morbidity among all cases at our department was 1.8% (and 0% in the 250 most recent cases). Using our techniques, the distal end of the ICA was exposed widely and the surgical risk of postoperative dysphagia and hoarseness was
lower. Our technique is useful for carotid stenoses with a high carotid bifurcation.
9 Vascular surgery and neurosurgery/interventional neuroradiology
11:50 - 12:00
Anatomical features and clinical outcomes of 48 distal anterior cerebral artery aneurysms
H. H. Hwang, J. W. Choi, I. Y. Shin, J. H. Jeong, S. M. Moon
Hangang Sacred Heart Hospital, Hallym University, Seoul, SOUTH KOREA
Background
This study presents 48 managed such patients, with special attention given to the clinical and radiological characteristics, as well as the outcomes of surgical and endovascular treatment.
Methods
A total of 1941 patients with cerebral aneurysms were treated from january 2003 to May 2011 in Hallym medical center. Data was reviewed included the patient’s age, gender, Hunt and Hess grade, characteristics of the imaging study, procedure related complications and clinical outcomes. Aneurysm locations were divided into three groups (group I: pericallosal-callosomarginal(PerA-CMA) superior(above the genu of corpus callosum) type, group II: pericallosal-callosomarginal(PerA-CMA)
inferior(below the genu of corpus callosum) type, group III: pericallosal-frontobasal(PerA-FPA) type).
Results
A total of 48 patients with DACA aneurysms were included in the study. Conventional or CT-angiography revealed that group I 18(37.5%), group II 24(50%) and group III 6(12.5%) respectively. 11(23%) patients had multiple aneurysms. 7(14.5%) patients had azygos variation on distal anterior communicating artery. 15(31.3%) patients underwent endovascular coiling; 33(68.7%) patients underwent microsurgical treatment. Initial mean GCS of group of coil embolization was 14.0 and group of microsurgical treatment was 11.2 and the GOS score after coiled patients was 4.6 and 3.7 after clipping. There was no mortality and procedure related complication after coiling, but 6 patients who had initial poor grade combined with ICH and IVH were
expired after clipping due to severe cerebral vasospasm, pneumonia and sepsis.
Conclusions
There are no statistical significant difference of clinical outcomes in three different anatomical locations but 6 mortalities with initial poor grade were treated by clipping and were caused by severe cerebral vasospasms, sepsis and pneumonia(p=0.0388).
Therefore, if initial GCS was good and the dome to neck ratio of aneurysm was above 2.0, the endovascular coil embolization may be the option of treatment of DACA aneurysms.
10 Vascular surgery and neurosurgery/interventional neuroradiology
12:00 - 12:10
A Novel Three-Dimensional Revascularization Device: Histopathology Results from a Rabbit Model and Early Clinical Experience with the Penumbra Separator 3D
O. Jansen1, A. Rohr1, M. Knauth2, P. Schramm2, M. Grand3, W. Weber4, C. Loehr4, A. Doerfler5, T. Struffert5, P. Goelit5, C. Zimmer6, S. Prothmann6, T. Boeckh-Behrens6
UKSH Campus Kiel, Kiel, GERMANY1, Universitaetsmedizin Goettingen, Goettingen, GERMANY2, Odense University Hospital,, Klinikum Vest, Knappschaftskrankenhaus Recklinghausen, Recklinghausen, GERMANY4, University of Erlangen, Erlangen, GERMANY5, University Hospital Rechts Der Isar, Munich, GERMANY6
Background: We report on the histopathology findings from a preclinical rabbit study and our early clinical experience with the 3D device, featuring novel 3D chambers for securing and removing thrombus. Compatibility with differently sized catheters
provides flexibility to combine with aspiration.
Methods: To evaluate vascular effects of multiple 3D deployments and resheathings, a rabbit histology study examined right and left subclavian arteries from 5 rabbits 30 days after 8 cycles. Vessels were subjected to histopathology analysis.
Case experience in 6 European centers was collected in the first 30 days post-device approval. Fourteen consecutive patients were treated. Five cases involved ICA to MCA (M1 or M2) occlusion; 4 involved M1 segmental occlusion; 2 involved M1 to M2
occlusion; 1 involved basilar to PCA occlusion; 2 were excluded due to underlying stenosis. In stenotic cases, use of 3D followed by stent-based retrievers like Solitaire (Covidien), Trevo (Stryker), and Restore (Reverse Medical) could not achieve revascularization; they were resolved by balloon or stent.
Results: Multiple 3D deployments and resheathings in the rabbit revealed no histopathologic lesions at a magnification of 500 µm nor evidence of injury or inflammation in the internal elastic lamina. Importantly, no intraluminal fibrin or thrombus was
found.
In a multi-center case review study, the 3D achieved 92% revascularization to TICI 2B or 3, excluding stenotic cases. No vessel injury, vasospasm, or embolization of new territory was observed.
Conclusion: These results indicate that the Penumbra 3D is a safe, effective revascularization device.
Early animal and clinical experience with the 3D appears promising. Absence of vessel injuries or new territory emboli may be aided by intraluminal 3D chambers that secure and remove clot with aspiration applied close to lesion site. Smooth delivery
and easy handling was noted even in highly tortuous anatomy. More cases are warranted to further assess the 3D.
11 Vascular surgery and neurosurgery/interventional neuroradiology
12:10 - 12:20
Significant increase of immediate post-CAS whole-brain oxygen extraction fraction in cases of hyperperfusion syndrome after carotid artery stenting
T. Iwata, T. Mori, H. Tajiri, Y. Miyazaki, M. Nakazaki, K. Mizogami
Department of Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, JAPAN
Backgrounds
There were no reports about relation of whole-brain oxygen extraction fraction (OEF) to hyperperfusion syndrome following carotid artery stenting (CAS). The purpose of our retrospective study was to investigate whether or not there were some relations
of whole-brain OEF to hyperperfusion syndrome (HPS) following CAS.
Methods
Included for analysis were patients (1) who were admitted to our institution from 2010 to 2011, (2) who underwent elective CAS and (3) who underwent whole-brain OEF measurement before and immediately after CAS. Whole-brain OEF was calculated
with measuring oxygen contents in the carotid artery and the sigmoid sinus just before and immediately after CAS. Hyperperfusion syndrome was defined as at least one of symptoms such as throbbing headache, deteriorated level of consciousness, hemiparesis and seizure, not secondary to cerebral ischemia during a few days following CAS.
Results
During the study period, 63 patients matched our criteria for retrospective analysis and five patients presented post-CAS hyperperfusion syndrome. Procedures were successful in every case. No intracranial hemorrhagic complications occurred. In the 63
patients, pre-CAS OEF were 0.42 +- 0.7 (range from 0.22. to 0.59) and post-CAS OEF 0.43 +- 0.8 (range from 0.21 to 0.61). There was no relation of pre-CAS OEF but post-CAS OEF had relation to HPS. Cut-off value of post-CAS OEF was 0.51 or
more, which yielded 80% of sensitivity and 90% of specificity for post-CAS hyperperfusion syndrome (P < 0.05).
Conclusions
Whole-brain oxygen extraction fraction may increase immediately after carotid artery stenting in candidates of hyperperfusion syndrome.
12 Vascular surgery and neurosurgery/interventional neuroradiology
12:20 - 12:30
A clinical profile of pial colaterall status. The role of statins in on the extent of pial collaterals in acute ischemic stroke patients
A. Flores, J. Pagola, M. Quintana, D. Rodriguez-Luna, S. Piñeiro, J. Durá, M. Rubiera, J. Montaner, J. Alvarez-Sabin, C. Molina, M. Ribó
Vall d’ Hebron Hospital, Barcelona, SPAIN
Background
Recent studies showed the importance of a good pial colaterall circulation in favourable outcome in patients undergoing a intra-arterial procedures. However the clinical profile associated with collateral circulation is not known. We aimed to identify if the
prior use of statins is associated with the extent of pial collaterals.
Methods We studied patients with middle cerebral artery occlusion undergoing acute endovascular treatment. Initial angiograms were reviewed and graded using a previously published pial collateral grading system. The collateral grading system was dichotomized into good and poor. Statistical analysis was performed to study which baseline clinical variables are associated to good collateral flow.
Results
Pial colaterall flow was graded in 98 patients, 48% female, mean age was 71,3 years, median NIHSS 19 (IQ:4). We found an significant inverse relation between the NIHSS score and the grade of pial colaterall (95% CI 1.4-4.5 p<0.01). A ROC curve
showed that an NIHSS≥21 predicted poor colaterall flow (S:61%; E:80%). Among stroke subtypes, only cardioembolic strokes were associated with poor collateral flow Prior use of statins was associated with good collateral flow only in non cardioembolic strokes (80% Vs 20%; p=0.015) A logistic regression with the NIHSS showed not relation of prior use of statins with good colatelall (p= 0,113). We didn’t found in the rest of baseline variables a significant relation with the grade of colaterall. Conclusion
Our study showed a strong association between baseline NIHSS stroke and collateral flow status. In non cardioembolic strokes prior use of statins was associated with better collateral circulation.
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12:45 - 14:15

Lunch Satellite Symposium Boehringer Ingelheim/ Medtronic

Auditorium I

Leading the revolution: improving clinical practice for stroke prevention in patients with atrial fibrillation
Chairs: J. Camm, UK and M. Brainin, Austria
Setting a new course: welcome and introduction
J. Camm, UK
Signposts for stroke risk: how can we measure the burden of atrial fibrillation?
G. Boriani, Italy
Exploring new territory: the significance of cryptogenic stroke
D. Krieger, Denmark
Map reading master class: interpreting guidelines for stroke prevention in atrial fibrillation
J. Camm, UK
Leading by example: a practical guide to dabigatran therapy
H.-C- Diener, Germany
Asking for directions: Q&A session
J. Camm, UK and M. Brainin, Austria
Moving forwards together: summary and close
M. Brainin, Austria
Sponsored by Boehringer Ingelheim and Medtronic

12:45 - 14:15

Lunch Satellite Symposium Lundbeck

Auditorium II

Management of acute ischaemic stroke: do we follow an evidence-based approach?
Chair: A. Davalos, Spain
Introduction
A. Davalos, Spain
Understanding of the molecular basis of thrombolysis: theory and clinical applications
D. Vivien, France
Endovascular treatment of acute ischaemic stroke: gathering the evidence
A. Demchuk, Canada
Thrombolytic treatment of acute ischaemic stroke: extending the opportunities
G.A. Ford, UK
Summary and close
A. Davalos, Spain
Sponsored by Lundbeck

14:45 - 14:15

E-Poster Session Blue and Poster Session Blue
Chairs:

Lisbon, Portugal 2012

21. European Stroke Conference
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14:30 - 16:30

Joint Symposium ESC /ESO

Auditorium I

ESO/ESC Joint Symposium
Chairs: P. Michel, Switzerland and V. Caso, Italy
Controversy 1. Acute ischemic stroke : Arterial imaging is mandatory in the emergency setting
Intro and first voting: P. Michel , Switzerland
Pro: O. Jansen, Germany
Contra: M. Köhrmann, Germany
Second voting
Controversy 2. Acute carotid occlusions : Acute endovascular treatment should be performed
Intro and first voting M. Mazhigi, France
Pro: M. Paciaroni, Italy
Contra: J. Putaala, Finland
Second voting
Controversy 3. Spot-sign in intracerebral haemorrhage : Search it and treat it
Intro and first voting K. Spengos, Greece
Pro : Th. Steiner, Germany
Contra: C. Cordonnier, France
Second voting

14:30 - 16:00

Mini Symposium 5

Auditorium VI/VII

Carotid artery revascularization
Chairs: M.M Brown, UK and J.-L. Mas, France
Randomized clinical trials of carotid stenting vs. surgery: different conclusions from similar results?
J.-L. Mas, France
How should we select patients for carotid stenting?
P. Rothwell, UK
Asymptomatic carotid stenosis and its natural history: can we stratify patients by risk?
M.G. Hennerici, Germany
Should patients have prophylactic carotid revascularisation before cardiovascular surgery?
C. Weimar, Germany
Are the results of ECST, NASCET and ACST still valid today? Uncertainties in current treatment of carotid stenosis.
M.M. Brown, UK

14:30 - 16:00

Young Stroke Physicians

Room 0.01

Perspectives in translational stroke research
Chairs: U. Fisher, Switzerland and R. Veltkamp, Germany
Can we still go from one patient to bench in 2012 ?
M.G .Bousser, France
Novel insight into intracerebral hemorrhage – bench to bedside and reverse
J. Montaner, Spain

14:30 - 16:00
Oral Session. Acute stroke: new treatment concepts
Chairs: M. Fisher, USA and C. Gerloff, Germany

Auditorium V

1 Acute stroke: new treatment concepts
14:30 - 14:40
Results from the TREVO 2 Study (Thrombectomy REvascularization of large Vessel Occlusions in acute ischemic stroke): Randomized data comparing Trevo with Merci for thrombectomy in acute stroke.
R.G. Nogueira1, H.L. Lutsep2, R. Gupta1, T.G. Jovin3, G.A. Albers4, D.L. Liebeskind5, W.S. Smith6
Emory University School of Medicine, Atlanta, USA1, Oregon Health and Science University, Portland, USA2, University of Pittsburgh Medical Center, Pittsburgh, USA3, Stanford University, Palo Alto, USA4, University of California, Los Angeles, Los
Angeles, USA5, University of California, San Francisco, San Francisco, USA6
Background
Clinical outcome in acute ischemic stroke (AIS) has been shown to be strongly correlated with revascularization in multiple studies, yet pharmacologic lysis of thrombus is often not successful or feasible in large vessel stroke. Merci was the first clot retrieval device cleared in 2004. Trevo® is a new, promising device which incorporates Stentriever™ technology to engage and remove clot in AIS patients. The Trevo device has been engineered to maximize thrombus integration to potentially provide an
easier and more predictable method of thrombectomy. The device was initially evaluated in the TREVO study in Europe and reported encouraging results for both acute revascularization (91.7%) and 90d clinical outcomes (mRS=0-2:55%, mortality:20%).
Methods
TREVO 2 was a randomized, prospective, multi-center comparison of the Trevo and Merci devices in AIS caused by large vessel occlusions. Patients with angiographically confirmed persistent large vessel occlusion aged 18-79 with an NIHSS of 8-30
and symptom onset within 8 hours were included. Subjects who failed IV lytic were eligible, but IA lytic was prohibited. The trial utilized an independent imaging core lab, Clinical Events Committee (CEC), and Data Safety Monitoring Board (DSMB).
The primary efficacy endpoint was revascularization success (TICI 2a or better, by core lab). The primary safety endpoint was a composite of serious procedure-related events.
Results
Twenty seven sites in the US and Europe enrolled 178 subjects between February and December 2011. Follow-up is on-going so the results remain blinded at the time of the abstract preparation. The pooled study cohort had a mean age of 67.2 and presented with a mean NIHSS of 18.1. The mean time from symptom onset to arterial puncture was 4.5hrs. Late-breaking results, including demographics, procedural and 90d outcomes will be reported.
Conclusions
This is the first randomized evaluation of the Trevo device, a promising new tool for treating AIS.
2 Acute stroke: new treatment concepts
14:40 . 14:50
Endostroke-Registry: An International Multicenter Registry for Mechanical Recanalization Procedures in Acute Stroke
O.C. Singer1, J. Berkefeld2
for the ENDOSTROKE Study Group
Department of Neurology, Goethe University, Frankfurt, GERMANY1, Institute of Neuroradiology, Goethe University, Frankfurt, GERMANY2
Mechanical recanalization prodecures are increasingly used to treat acute large-vessel stroke. High recanalization rates in patients with proximal vessel occlusions and the direct control of therapeutic success are its major strengths. On the other hand, its
clinical benefit as well as the risk/benefit ratio are not well defined by now. Randomized trials comparing endovascular approaches with systemic thrombolysis are still ongoing and present-day evidence is based on non-controlled single arm trials and case
series.
Within the larger studies (Penumbra Pivotal Stroke Trial, MERCI-trials) a discrepancy between favourable angiographic results and poor clinical outcomes was noticeable with high rates (up to 70%) of patients with “futile recanalization”, leading to a
“clinical-angiographic mismatch”. Many factors may contribute to this paradox finding, e.g. patient selection bias, too long treatment time windows and periprocedural issues (e.g. time-consuming procedures, general anaesthesia).
Many factors need to be clarified before mechanical recanalization therapies can be used in a broader clinical fashion. To address some of these questions, we launched an international, investigator-driven, multicenter registry (ENDOSTROKE) to accumulate robust data on clinical outcome, complication rates and procedural issues. Its primary main outcome measure is the clinical status 90 days (or later) after intervention assessed by the MRS. Important clinical, angiographic and procedural parameters, especially time-aspects (e.g. duration of mechanical recanalization procedures) will be analyzed with respect to their influence on clinical outcome. The registry is completely independent from industrial sponsoring and is registered at www.clinicaltrials.gov with NCT01399762.
The registry is currently recruiting patients. 14 mostly academic centers participate in the registry, 251 patients were entered by now in the database with the intention to include approximately 500 patients. At the European Stroke Conference interim results of ENDOSTROKE will be presented.
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3 Acute stroke: new treatment concepts
14:50 - 15:00
A critical analysis of intra-arterial thrombolytic doses in acute ischemic stroke patients
F. A. Abd Allah, A. I. Qureshi
Zeenat Qureshi Stroke Research Center, University of Minnesota, Minneapolis, USA
Background: Intra-arterial (IA) recombinant tissue plasminogen activator (IA rt-PA), Alteplase, Tenecteplase, and Reteplase are used in patients with acute ischemic stroke, the relationship between IA doses, hemorrhage rates, clinical outcomes have not
been rigorously studied.
Objective: We evaluated the safety and recanalization efficacy associated with various doses of intra-arterial thrombolytics.
Methods:164 consecutive patients who underwent emergent endovascular treatment over seven years at two comprehensive stroke centers were included. Univariate and multivariate analysis were performed to determine the dose response relationship between thrombolytic doses and outcomes. For standardization we used a conversion of newer thrombolytics to establish a standard dosage throughout cases (10mg alteplase = 2 Units of Reteplase = 6.3 Units of Tenectaplase).The rates of intracerebral hemorrhage (ICH) and favorable clinical outcomes (discharge modified Rankin score (mRS) = 0-2) were analyzed with various doses after adjusting for potential confounders.
Results: Out of 290 patients who received endovascular treatment for acute ischemic stroke we studied164 consecutive patients treated with intra-arterial thrombolytic from 2007 to 2011. age was 65.6 ± 16 while there were 88 patients (53.6%) women
and 78 (47.5%) who received both IV and IA therapy. IA thrombolytic dose was not different between the patients with and without ICH [mean± SD 9.8±6.1 versus 9.8 ±9.5, p=0.9].We did not find any relation between increasing doses of IA thrombolytic
and symptomatic or asymptomatic ICH: (p=0.3452) and (p=0.2719) respectively. Adjusting for age, admission NIHSS score, IA thrombolytic and use of intravenous thrombolytics, dose of IA thrombolytic was not associated with intra-cerebral hemorrhage (odds ratio [OR], 1.02, 95% confidence interval [CI], 0.97-1.07, p=0.3919) or favorable outcome (OR, 1.00, 95% CI, 0.96-1.04, p= 0.9568).
Conclusion: Our study demonstrates that IA rt-PA, or equivalent thrombolytic, in doses up to 69 mg is safe without any evidence of dose related adverse events presumably due to the short-half life of rt-PA.
4 Acute stroke: new treatment concepts
15:00 - 15:10
Impact of thrombolytic treatment on early outcome after wake up stroke – data from the Austrian Stroke Unit Registry
R. Topakian1, L. Seyfang2, F.T. Aichner1
Landesnervenklinik Wagner-Jauregg Linz, Linz, AUSTRIA1,
Gesundheit Oesterreich GmbH, Bundesinstitut für Qualität im Gesundheitswesen, Vienna, AUSTRIA2
Background: Data on the optimal management and early outcome in patients with wake up stroke (WUS) are sparse. To date, the vast majority of patients with wake up stroke (WUS) are being excluded from thrombolytic treatment (TT). We evaluated the
impact of TT on early outcome after WUS in patients captured in the Austrian Stroke Unit Registry.
Methods: WUS patients who received TT (n=107) and WUS patients without TT (n=321) were matched in a 1:3 ratio for age, sex, pre-stroke modified Rankin Scale score, and baseline National Institute of Health Stroke Scale (NIHSS) score. Only patients with baseline NIHSS 5-25 were included. Early outcome was assessed at the time of discharge from the stroke unit. Results: Vascular risk factors and stroke subtypes did not differ significantly between groups. Magnetic resonance imaging was
more often used as initial imaging modality in WUS patients who underwent TT compared to patients without TT (37.4% vs. 12.8%; p<0.001). Substantial early neurological improvement defined as a NIHSS score reduction of ≥4 points was significantly
more frequent in patients with TT compared to patients without TT (57% vs. 41.7%, p=0.008). There were no significant differences in the rates of symptomatic intracerebral haemorrhage (6.5% vs. 5.3%; p=0.63) and death (1.9% vs. 3.7%; p=0.533). In
the multivariate stepwise regression analysis on the whole WUS cohort (n=428), TT was identified as independent predictor of substantial early neurological improvement (OR 1.79, 95%CI 1.14-2.82, p=0.011).
Conclusion: Our data set – the largest published so far on the topic of TT in WUS patients – demonstrates that a large proportion of WUS patients benefit from TT without increase in major bleedings and death. TT independently predicted substantial early
improvement. The stroke community urgently needs further elucidation of safety and efficacy of TT after WUS.
5 Acute stroke: new treatment concepts
15:10 - 15:20
External Counterpulsation Augments Blood Pressure and Cerebral Flow Velocities in Ischemic Stroke Patients with Cerebral Large Artery Occlusive Disease
W.H. Lin
Department Medicine and Therapeutics, The Chinese University of Hong Kong, Sha Tin, HONG-KONG
Background: External counterpulsation (ECP) is a novel noninvasive method used to improve the perfusion of vital organs, which may benefit ischemic stroke. We hypothesized that ECP may augment cerebral blood flow of ischemic stroke patients via induced hypertension.
Methods: We recruited 32 recent ischemic stroke patients with cerebral large artery occlusive disease (stroke onset < 7days) and 20 healthy elderly controls into this study. Bilateral MCAs of subjects were monitored using transcranial Doppler (TCD).
Flow velocity changes before, during and after ECP were respectively recorded for 3 minutes meanwhile continuous beat-to-beat blood pressure data were recorded. Cerebral augmentation index (CAI) was calculated by the increase percentage of MCA
mean flow velocity during ECP compared with baseline. TCD data was analyzed based on whether it was ipsilateral to the infarct side or contralateral side.
Results: ECP significantly increased mean blood pressure of stroke patients (12.84%) and controls (9.49%) compared with baseline, both p<0.05. During ECP, MCA mean flow velocities of stroke patients increased on ipsilateral side and contralateral side
when compared with baseline (ipsilateral CAI 9.62%, contralateral CAI 9.57%, both p<0.001), but there was no increase difference between the two sides when compared with each other. Mean flow velocities of controls did not change after ECP. After
ECP, blood pressure and flow velocity of stroke patients all returned to baseline level.
Conclusion: ECP provides a new method of cerebral blood flow augmentation in ischemic stroke by elevation of blood pressure. Flow augmentation induced by ECP improves cerebral perfusion and collateral supply both from infarct ipsilateral and contralateral sides.
6 Acute stroke: new treatment concepts
15:20 - 15:30
Phase I trial of autologous CD34+ haematopoietic stem cells in acute ischemic stroke
S. Banerjee, P. Bentley, M. Hamady, J. Davis, A. Shlebak, M. Gordon, N. Habib, J. Chataway
Imperial College Healthcare NHS Trust, London, UNITED KINGDOM
Background: Treatment with haematopoeitic CD34+ stem cells have been shown to improve functional recovery in non-human models of ischemic stroke via promotion of angiogenesis and neurogenesis. We aimed to determine the safety and feasibility of
treatment with CD34+ cells delivered intra-arterially in patients with acute, severe ischemic stroke.
Methods: We performed a prospective, non-randomised, open label phase I study of autologous CD34+ stem cell therapy. Patients with severe ischemic stroke were recruited within 7 days of the event. Bone marrow was aspirated under local anesthesia.
CD34+ cells were immunoselected before being re-injected into the ipsilesional proximal middle cerebral artery via catheter angiography.
Results: 82 patients were screened, and 5 recruited. Common reasons for exclusion were age (n=20), medical instability (n=17), or significant carotid stenosis (n=13).The procedure was tolerated well in all five patients, and there were no treatment related
serious adverse events. All patients showed improvements in their clinical scores (MRS and NIHSS) and reduction in lesion volume up to 6 months follow-up.
Conclusions: This is the first clinical trial of autologous, immunoselected CD34+ stem cell therapy delivered intra-arterially in patients with acute, severe ischaemic stroke. We show that this treatment can be achieved safely in such patients.
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15:30 - 15:40
Asymmetric Dimethylarginine responds differently to rtPA and erythropoietin treatment after acute ischemic stroke
H. Worthmann1, J. Martens-Lobenhoffer2, M. Joumaah1, N. Li1, R. Lichtinghagen3, J.T. Kielstein4, H. Ehrenreich5, S.M. Bode-Böger2, K. Weissenborn1
Department of Neurology, Hannover Medical School, Hannover, GERMANY1, Department of Clinical Pharmacology, Otto-von-Guericke-University of Magdeburg, Magdeburg, GERMANY2, Department of Clinical Chemistry, Hannover Medical School,
Hannover, GERMANY3, Department of Nephrology and Hypertension, Hannover Medical School, Hannover, GERMANY4, Clinical Neuroscience, Max Planck Institute of Experimental Medicine, Göttingen, GERMANY5
Background: Asymmetric dimethylarginine (ADMA) - an endogenous NO-synthase inhibitor - is increased after acute ischemic stroke and suspected to impair clinical outcome. ADMA levels increased in endothelial cell cultures treated with EPO, and
EPO plus rtPA reduced blood flow in the lesioned hemisphere in a mouse stroke model. In the German Multicenter EPO stroke trial, patients not receiving thrombolysis most likely benefited from EPO regarding clinical recovery, while a combination of
rtPA and EPO was associated with increased mortality. We investigated whether the combination of rtPA and EPO increased ADMA release, thereby potentially deteriorating stroke outcome.
Methods: Blood samples from 90 patients of the German Multicenter EPO stroke trial treated at Hannover Medical School were taken at days 1 (within 6 hours after symptom onset), 2, 3, 4 and 7 after stroke. ADMA was determined in serum using highperformance liquid chromatography–tandem mass spectrometry. The time course of ADMA was analyzed for the different treatment groups (EPO n=25, rtPA n=18, EPO+rtPA n=17, placebo n=30). Clinical outcome was expressed as difference between
NIHSS at baseline and at 90 days.
Results: ADMA levels similarly increased during the observation time in EPO, EPO+rtPA and placebo groups (p<0.05). A treatment effect on ADMA levels was revealed by repeated measures ANOVA only in the rtPA group (p=0.027). Here, ADMA levels were significantly decreased compared to the placebo group (p<0.05). Importantly, the Hannover subgroup of this trial (which was free of any violations of rtPA contraindications) revealed better outcome of both EPO and rtPA groups compared to placebo (p<0.05).
Conclusion: Our data underscore the potential benefit of EPO in acute ischemic stroke. In contrast to experimental data, EPO treatment does not increase ADMA levels. Further studies are needed to clarify if decreased ADMA levels might contribute to
therapeutic rtPA effects.
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15:40 - 15:50
Rapid induction of hypothermia in stroke patients - An overview on all currently available methods on the basis of 2 case series (RhinoChill and Sovika) and the randomized iCOOL Trilogy: iCOOL 1, 2 and 3
S. Poli1, J. Purrucker1, M. Priglinger1, J. Diedler1, M. Sykora1, A. Rupp1, E. Popp2, T. Steiner1, R. Veltkamp1, J. Bösel1, W. Hacke1, C. Hametner1
Dept. of Neurology, University of Heidelberg, Heidelberg, GERMANY1, Dept. of Anesthesiology, University of Heidelberg, Heidelberg, GERMANY2
Background: Therapeutic hypothermia improves clinical outcome in patients with global cerebral ischemia after cardiac arrest and in newborns with hypoxic ischemic encephalopathy. Hypothermia seems promising also in other acute hypoxic ischemic or
in brain swelling associated cerebrovascular disease. Facing the fact that time is brain, fast induction of hypothermia is a major issue. Induction methods should be mobile, easily applicable, effective in brain cooling and - prehospital use in mind - safe not
only in ischemic but also hemorrhagic stroke. On the basis of our results of 2 case series and 3 randomized trials we provide an critical overview on all currently available methods for rapid induction of cooling in stroke patients.
Methods: Case series: RhinoChill (nasopharyngeal cooling, n=10), Sovika (external head cooling, n=17), iCOOL 1: Randomized trial comparing Cold Infusions vs. RhinoChill (n=20), iCOOL 2: CI vs. EMCOOLS Flex.Pads (external body cooling, n=20)
and iCOOL 3: CI vs. EMCOOLS Angel.Wings (external neck cooling, n=20). Inclusion criteria: Intubated and ventilated ischemic or hemorrhagic stroke patients with combined ICP-temperature-probe. Main exclusion criteria: Contraindications to hypothermia (vasospastic disorders or coagulopathies) and medical conditions likely to complicate therapy (e.g. uncompensated arrhythmia, severe heart, liver or renal failure). Primary endpoint was the speed of brain cooling during the first hour. Secondary
endpoints were safety aspects: Intracranial bleeding complications, respiratory effects, co-medication. Furthermore the effects on BP, HR, ICP, CPP and cerebral auto-regulation were examined.
Results: We will present the final results of the above mentioned case series and the randomized trials iCOOL 1 and 3 plus preliminary data of iCOOL 2. Within the first hour of induction brain temperature was cooled by a maximum of -1.3°C at 60min
with RhinoChill, -0.2°C at 60min with Sovika, -1.4°C at 35min with Cold Infusions (-1°C at 60min), -1.8°C at 60min with EMCOOLS Flex.Pads and -0.8°C at 60min with EMCOOLS Angel.Wings. Specific advantages and limits of the different methods
will be a focus of attention.
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15:50 - 16:00
The COOLAID-Øresund study: A randomised controlled open hypothermia pilot study in acute stroke
C. Ovesen1, M. Brizzi2, F.C. Pott3, H.C. Thorsen-Meyer3, T. Karlsson4, A. Ersson4, H. Christensen1, A. Norrlin4, P. Meden1, D.W. Krieger1, J. Petersson2
Department of Neurology, Bispebjerg University Hospital, Copenhagen, DENMARK1, Department of Neurology, Skåne University Hospital, Malmö, SWEDEN2, Department of Anaesthesiology, Bispebjerg University Hospital, Copenhagen, DENMARK3, Department of Intensive Care Medicine, Skåne University Hospital, Malmö, SWEDEN4
Background:Therapeutic hypothermia (TH) has promising neuro-protective properties in ischemic stroke. We investigated the safety of TH and compared the cooling capacity of two different cooling modalities - endovascular and surface cooling in patients with acute stroke.
Methods:COOLAID Øresund was a bi-centre randomized trial in Copenhagen and Malmø. Cooling was induced by surface or endovascular technique. Patients were randomized to either TH (33oC for 24 hours) followed by passive re-warming in intensive care unit (ICU) or standardized stroke unit care. Neurological status was monitored by serial stroke scale assessments (National Institute of Health Stroke Scale, NIHSS) during hospital stay, and the modified Rankin Scale (mRS) was assessed on admission and at 90 days.
Results:Seven patients were cooled using endovascular and 10 using surface cooling methods, and 14 were randomised to stroke unit care. Mean time to target temperature was 126.3 min (SD 80.6) with endovascular cooling and 196.3 min (SD 76.3) with
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surface cooling (p = 0.025). Target temperature was achieved, maintained and followed by controlled rewarming according to protocol in all patients. Median 90 days outcome (mRS) was neutral. Pneumonia was observed in 6 (35 %) TH-patients and in 1
(7 %) control and 4 TH-patients, and 1 control developed massive hemispheric infarcts.
Conclusions:
TH in general anaesthesia is feasible, but sedation may hamper monitoring of neurological status. Endovascular cooling techniques provide a faster induction compared to surface cooling.

14:30 - 16:00
Oral Session. Epidemiology of stroke
Chairs: M. Correia, Portugal and M. Giroud, France

Auditorium VIII

1 Epidemiology of stroke
14:30 - 14:40
Long-term risk and predictors of recurrent stroke beyond the acute phase. A Northern Sweden MONICA-registry study 1995-2008
J. Pennlert1, M. Eriksson2, B. Carlberg3, P.G. Wiklund3
Department of Public Health and Clinical Medicine, Umeå, SWEDEN1, Department of Statistics, Umeå, SWEDEN2, Department of Public Health and Clinical Medicine, Umeå, SWEDEN3
Background - Despite declining stroke incidence in the industrialized world and major improvements in risk factor management, recurrent stroke is still an important clinical fact. A wide range of recurrence rates have been reported in previous studies,
and only few of these studies have been population-based. Our study set out to describe the risk and predictors of recurrent stroke (ischeamic and haemorrhagic) in the Northern Sweden MONICA registry 1995-2008.
Methods - In the two Northern counties of Sweden, 7518 patients with an index ischemic stroke (IS) or an index intracerebral hemorrhage (ICH) were identified through the population-based MONICA stroke incidence registry. 6700 patients who survived
the first 28 days were included. Kaplan Meier survival analyses and Cox proportional hazard models were carried out to identify predictors of stroke recurrence. Life table analyses were used to estimate the cumulative risk of recurrence.
Results - The mean follow up time was 4 years. The overall rate of stroke recurrence from day 28 was 13.9%. The cumulative risk of stroke recurrence was at day 90, 2%, 6% in the first year, 17% at five years and 30% at 10 years. Statistically significant
predictors for stroke recurrence were advanced age and diabetes mellitus. A secular trend towards lower risk of recurrence was identified. A tendency towards higher risk of recurrence after IS than after ICH was observed.
Conclusions - In this population-based study we show, in coherence with a recent meta-analysis, a declining risk of recurrent stroke. However, stroke recurrence is still a major clinical problem and further studies are needed to target risk groups. Diabetes
and advanced age remain the significant predictors.
2 Epidemiology of stroke
14:40 - 14:50
The disparity between long-term survival after a first stroke in patients with and without diabetes persists 1985-2005: an analysis of 12 375 patients in the Northern Sweden MONICA Study
M. Eriksson1, B. Carlberg2, M. Eliasson2
Department of statistics, Umeå University, Umeå, SWEDEN1, Department of public health and clinical medicine, Umeå university, Umeå, SWEDEN2
Background
Diabetes is an established risk-factor for cardiovascular disease and diabetic patients also have a worse outcome after an event. We analyzed how differences in long-term survival between diabetic and non-diabetic stroke patients have developed over
time.
Methods
This study was based on 12 375 first ever stroke patients, 25-74 years old, in the Northern Sweden MONICA Stroke Registry 1985-2005. Primary endpoint was all cause mortality. Patients were separated into four cohorts according to year of stroke
(1985-1989, 1990-1994, 1995-1999, and 2000-2005) and were followed until August 30, 2008, using the Cause of Death Registry.
Results
The diabetes prevalence at stroke onset was 21%, similar in men and women, and remained stable between 1985 and 2005. At stroke onset, diabetic patients were on average 2 years older and more often non-smokers. They were more likely to have antihypertensive treatment, atrial fibrillation, a history of myocardial infarction or TIA than non-diabetic patients. Median survival was 60 months (95% CI: 57-64) in diabetic patients compared to 117 months (113-120) in non-diabetic patients. The survival
improved significantly in both groups (P<0.001). A multiple Cox regression, adjusting for possible confounders, showed a hazard ratio of 1.67 (1.58-1.76) comparing survival in diabetic and non-diabetic patients. Adding interactions to the model showed
that the reduced survival in diabetic stroke patients was more pronounced in women (P=0.02) and younger patients (P<0.001). There was a tendency that the difference in survival decreased between the 2000-2005 cohort and previous cohorts, but the test
for the diabetes-by-cohort interaction did not reach statistical significance (P=0.10).
Conclusion
Long term survival after a first stroke has improved in both diabetic and non-diabetic patients. Survival is markedly lower in diabetic subjects, especially in women and younger patients, and the disparity persists over a 24-year observation time.
3 Epidemiology of stroke
14:50 - 15:00
YOUNGER AGE, SOCIOECONOMIC DISADVANTAGE, LOWER BODY MASS INDEX AND IRREGULAR VISITS TO A DOCTOR ARE ASSOCIATED WITH POOR MANAGEMENT OF RISK FACTORS AFTER STROKE
V. Douzmanian1, R.G. Evans1, J. Kim2, A.G. Thrift2
Physiology Department, Monash University, Clayton, AUSTRALIA1, Department of Medicine, Southern Clinical School, Monash University, Clayton, AUSTRALIA2
Background: Many patients are poorly managed after stroke, and identifying factors associated with good and poor management may help target those for more intensive monitoring. We aimed to identify factors associated with better management of
stroke risk factors.
Methods: Patients recruited to the population-based North-East Melbourne Stroke Incidence Study (NEMESIS) were interviewed 10 years after stroke. At interview nurses carefully documented all medications prescribed to patients. In most instances
medications were sighted. We also collected details on socioeconomic disadvantage and the regularity of visits to a general practitioner (GP). Body mass index (BMI) was calculated using self-reported height and weight. Logistic regression was used to
assess factors associated with prescription of antihypertensive medications, statins, and antiplatelet and anticoagulant agents.
Results: In total 1,592 patients with stroke (excluding subarachnoid haemorrhage) were recruited. Of the 371 patients alive 10 years after stroke, 332 (89.5%) were interviewed. Factors associated with prescription of antihypertensive agents at 10 years after stroke were age (OR 1.03, 95% CI 1.01-1.05, p=0.001), socio-economic advantage (OR 1.002, 95% CI 1.000-1.004, p=0.039), BMI (OR 1.10, 95% CI 1.03-1.16, p=0.002) and regular visits to a GP (OR 3.46, 95% CI 1.88-6.36, p<0.001). Among those
with an ischaemic stroke, age and BMI were similarly associated with prescription of a statin, while age and manual occupation (OR 2.30, 95% CI 1.29-4.09, p=0.005) were associated with prescription of an antiplatelet agent. In those with atrial fibrillation, regularly visiting a GP (OR: 2.87, 95% CI: 1.21-6.84, p=0.02) was associated with prescription of anticoagulants.
Conclusions: Targeting younger, socioeconomically disadvantaged, thinner people who less often visit their GP via better education, or targeted recall to the clinic, may help improve risk factor management after stroke.
4 Epidemiology of stroke
15:00 - 15:10
Trends in the prevalence of post-stroke cognitive impairment: analysis from The South London Stroke Register (1995-2010)
A. Douiri, A.G. Rudd, C.D.A. Wolfe
Division of Health and Social Care Research; NIHR-cBRC Guy’s and St. Thomas’ NHS Foundation Trust. King’s College London. UK, London, UNITED KINGDOM
Background:
Estimates of time trends in the prevalence of cognitive impairment after stroke are necessary to develop more appropriate follow-up strategies and health policies. This study evaluates temporal change in the prevalence of post-stroke cognitive impairment
stratified by sociodemography, vascular risk factors and stroke subtype.
Methods:
Data were collected between 1995 and 2010 (n=4212) from the community-based South London Stroke Register covering an inner-city multi-ethnic source population of 271,817 inhabitants. Patients were assessed for cognition using Abbreviated Mental
Test or Mini Metal State Examination at the onset, 3 months and annually up to 15 years. MMSE<24 or AMT<8 were considered as indicative of cognitive impairment. The assessment of association used the prevalence ratio (PR), as calculated by Poisson regression with robust SE.
Results:
The overall prevalence of cognitive impairment 3 months after stroke and at annual follow up remained relatively unchanged around 22%. A progressive trend of cognitive impairment rates was observed among patients with lacunar infarct and small vessels occlusion (SVO) (average annual percentage change (AAPC): 2% increase [95% CI 0.3-2.7] for lacunar infarct and 10% increase [7.9-12.8] for SVO up to 5y after stroke). A similar trend was observed for patients with no pre-stroke vascular risk
factor with an AAPC of 6% [5.3-7.5] in the first 5 years after stroke. In multivariate analyses, the post-stroke PR of cognitive impairment increased with older age (2% for each year of age), ethnicity (2-fold higher among Black) and socioeconomic (50%
increased among manual workers).
Conclusions:
Variations in post-stroke cognition trends are predominantly explained by sociodemographic characteristics and stroke subtypes. Additional post-stroke surveillance and analytical studies are warranted in order for health systems to manage survivors’ with
cognitive impairment.
5 Epidemiology of stroke
15:10 - 15:20
Carotid intima media thickness progression in individuals fails to predict the risk of clinical vascular events in the general population ---results from the PROG---IMT collaborative project
M. Lorenz
on behalf of the PROG-IMT study group
Dept. Of Neurology, University Frankfurt, Frankfurt, GERMANY
Background:
It is well established that a single measurement of carotid intima media thickness (cIMT) is related to the risk of cardiovascular events in the general population. The association between cIMT progression and cardiovascular risk is frequently assumed
but has rarely been reported.
Methods: We identified general population studies that assessed cIMT at least twice and followed participants for myocardial infarction (MI), stroke, or mortality. The study teams collaborated in an individual participant data meta-analysis. Excluding
subjects with previous MI or stroke, the association between cIMT progression and the risk of cardiovascular events was assessed for each study using Cox regression. The log hazard ratios per standard deviation difference were pooled by random effects
meta---analysis.
Findings:
Of 21 eligible studies, 16 studies incorporating 36,984 subjects were included. During a mean follow---up of 7*0 years, 1,519 MIs, 1,339 strokes, and 2,028 combined endpoints (MI, stroke, vascular death) were observed. Annual cIMT progression was
derived from two ultrasound visits two to seven (median four) years apart. For mean cIMT progression of the common carotid artery (CCA), the overall hazard ratio of the combined endpoint was 0*97 (95% CI 0*94---1*00) adjusted for age, sex, and
mean CCA---MT; 0*98 (0*95---1*01) when also adjusted for vascular risk factors. While no associations for cIMT progression were found in a large range of sensitivity analyses, mean cIMT across the two ultrasound visits was positively and robustly associated with cardiovascular risk. In three studies including 3,439 subjects with four ultrasound visits, cIMT progression did not correlate between occasions.
Interpretation:
The association between cIMT progression, assessed with current standards from two ultrasound visits, and cardiovascular risk remains unproven for the general population. No conclusion can be derived regarding the surrogacy of cIMT progression within clinical trials.
Funding: This study was supported by the Deutsche Forschungsgemeinschaft (DFG Lo 1569/2---1).
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6 Epidemiology of stroke
15:20 - 15:30
Gender difference in the effect of living standard on 3-year stroke fatality – the Budapest District 8-12 Project
D. Bereczki1, A. Ajtay1, A. Majoros2, Zs. Dános2, L. Lenti1, K. Erdei2, L.K. Kovács1, B. Gunda1, Zs. Laki2, A. Kéri1, I. Vastagh1, A. Folyovich2
Department of Neurology, Semmelweis University, Budapest, HUNGARY1, Department of Neurology and Stroke Center, Szent János Hospital, Budapest, HUNGARY2
Background: epidemiological studies found that at the country level, lower gross domestic product per capita negatively affects stroke mortality. In this study we tested whether this relationship is detectable within one city by comparing 2 districts with
different living standards.
Methods: of the 23 districts in Budapest city, District-12 (D-12) is the second and District-8 (D-8) ranks last regarding personal monthly income. Hospitalized stroke cases of these 2 districts in 2007 were identified by the database of the National Health
Insurance Fund using ICD-10 codes of hospital discharge reports and postal codes for living address. Case certification was performed by personal visits to the general practitioners. Demographic data including age at stroke onset and gender, as well as
survival status in 2010 were analyzed using the anonymized database.
Results: of the 843 patients having a discharge diagnosis of cerebrovascular disease, 438 had acute stroke (227 in D-8 and 211 in D-12). Three-year case fatality was 36% in D-8 and 31% in D-12 (p=0.24). Of the fatal cases men were more than 12 years
younger in the less wealthy district (69.7±13.2 vs. 82.4±9.2 years in D-8 and D12, p<0.001). Whereas in the poor district men died 6 years younger than women (69.7±13.2 vs. 75.2±12.4 years), in the wealthier district there was no difference in age between genders for those who died by 3 years after stroke (82.4±9.2 and 82.1±7.5 years for men and women, respectively).
Conclusion: living standard has a strong effect on the age of stroke deaths in both genders. The effect of poverty is more pronounced in men. The gender difference in age at stroke death can be detected in the poor but not in the wealthy living environment. In national stroke programs primary prevention should focus especially on male populations of less wealthy regions.
7 Epidemiology of stroke
15:30 - 15:40
Ethnic differences in survival after stroke: Follow-up study of the south London stroke register
Y. Wang, A.G. Rudd, C.D.A. Wolfe
Division of Health and Social Care Research, King’s College London, UK; NIHR cBRC, Guy’s & St. Thomas’ NHS Trust and King’s College London, UK, London, UNITED KINGDOM
Background: Previous studies have provided conflicting results regarding differences in survival between black and white patients after stroke. We aim to identify ethnic differences in survival after first-ever stroke and examine factors influencing survival.
Methods: Population based stroke register of first in a lifetime strokes between 1995 and 2010. Baseline data were collection of sociodemographic factors, stroke subtype, case mix, risk factors prior to stroke, and acute stroke care variables. Survival
curves were estimated with Kaplan-Meier methods and multivariate survival analyses were undertaken using Cox Proportional-hazards models.
Results: Median (mean) survival was 2.15 (3.69), 3.33 (4.70), 5.04 (5.64) years for White, Black Caribbean (BC) and Black African (BA) patients, respectively. Among 4212 patients with a first-ever stroke between 1st January 1995 and 31st December
2010, 2605 (61.8%) had died (all causes) by 31st May 2011. Survival gradually improved over this 16-year period (P-value<0.0001). BC and BA had a reduced risk of death compared with white patients (hazard ratio (HR): 0.85(95% CI: 0.74, 0.98),
HR: 0.61(0.49, 0.77), respectively) after adjustment for confounders. Age-stratified analyses showed this survival advantage of BC/BA over White only existed in patients over 65 years old (HR: 0.77(0.65,0.90), HR: 0.55(0.40,0.76), respectively). Recent
stroke, being BC or BA and stroke unit admission were associated with better survival while risk factors prior to stroke such as myocardial infarction, atrial fibrillation, diabetes and smoking were associated with increased risk of death.
Conclusion: A number of factors appear to be associated with survival advantage but importantly survival has improved in a multi-ethnic population over time. The independent survival advantage of Black over White group in those aged over 65 may be
a healthy migrant effect of first generation migrants, the result of a mass migration of workers from all over the English-speaking Caribbean during 1950s and 1960s. However, this survival advantage of Black over White is not seen in younger stroke patients with different lifestyle and risk exposure.
8 Epidemiology of stroke
15:40 - 15:50
Recent changes in stroke mortality trends in Germany
M.A. Busch1, P.U. Heuschmann2, S. Wiedmann2
Robert Koch Institute, Berlin, GERMANY1, University of Würzburg, Würzburg, GERMANY2
BACKGROUND: Overall stroke mortality has declined in western countries over the last decades. A similar trend has been described in ischemic heart disease (IHD), although recent studies from several countries suggest this decline might be leveling
off in some age groups. Little data is available on recent trends in sex and age specific stroke mortality.
METHODS: Mortality data from 1991 to 2010 were obtained from the Federal Statistical Office of Germany. Joinpoint regression analysis was used to examine time trends in age-standardized and age-/sex-specific mortality rates from stroke in Germany.
RESULTS: Stroke remains the second leading cause of death after IHD in women but moved to the third leading cause of death in men after IHD and lung cancer. From 1991 to 2010, age standardized stroke mortality rates decreased by 60% in women
and 64% in men, with an annual percentage change (APC) of about -5% in both sexes. Compared to men, age standardized mortality rates in women were 27% higher in 1991 and 15% higher in 2010. Age standardized mortality rates steadily declined in
women from 1991 to 2010, while a slowing of the decline in age standardized mortality rates was found in men, with a steeper decline in 1996-2007 (APC, -6.2%) and a slower decline in 2007-2010 (APC, -4.2%). In both sexes, age specific stroke mortality rates declined faster in older than in younger age groups. A slowing of the decline of age specific mortality rates was observed from 2006 in men aged >=85 years (APC, -4.0%) and from 2007 in men aged <65 (APC, -1.5%), 65-74 (APC, -1.5%) and
75-84 years (APC, -3.4%). In women, similar slowing of the decline was noticed in age-specific stroke mortality rates in all age groups above 65 years, but not in those <65 years.
CONCLUSION: Although overall stroke mortality in Germany steadily declined since 1991, recent mortality data suggest that this decline is leveling off since 2007 in women aged 65 years or older and in men of all age groups.
9 Epidemiology of stroke
15:50 - 16:00
Predictors of health related quality of life in stroke survivors: Findings from the South London Stroke Register
S.L. Crichton1, J.L.C. Filho1, C. McKevitt1, A.G. Rudd2, C.D.A Wolfe1
King’s College London, London, UNITED KINGDOM1, Guy’s and St. Thomas’ NHS Foundation Trust, St Thomas’ Hospital, London, UNITED KINGDOM2
Background: Identification of stroke survivors at risk of poor outcome should inform service development. Common outcome measures may not fully capture the impact stroke has on survivors’ lives. The Stroke Impact Scale [SIS] assesses health related
quality of life [HRQOL] across 5 domains (physical, communication, emotion, memory/thinking and participation). This study identifies predictors of HRQOL after stroke in an unbiased sample from a population based register.
Methods: The South London Stroke Register identified 1143 strokes from 2005-7 and recorded the SIS at 3, 6 and 12 months post stroke. The impact of sociodemographic (age, gender, ethnicity, socioeconomic status, education level) and clinical (stroke
subtype and severity, stroke unit care and pre-stroke disability, hypertension and diabetes) characteristics on HRQOL was assessed using linear mixed-effects models.
Results: Gender, ethnicity and socioeconomic status were not associated with HRQOL after adjustment for confounders. While older people reported higher emotion scores (p=0.010), they also experienced poorer physical HRQOL (p<0.001). There was
a trend towards improved outcome with increasing education level in all domains with significant associations in the emotion (p=0.002) and memory/thinking (p=0.033) domains. Survivors with pre-existing disability and those with severe strokes (NIHSS>21) reported a greater impact than those independent in activities of daily living pre-stroke and with less severe strokes (all p<0.001). Pre-stroke diabetes was associated with poor outcome across all domains (all p<0.020) and scores in communication (p<0.001) and memory/thinking (p=0.019) domains deteriorated over time.
Conclusion: The impact of stroke on HRQOL is associated with age, education level, stroke severity, pre-existing diabetes and pre-stroke disability and in some domains increases over time. These variations should be taken into consideration in the development services to better suit patients.

14:30 - 16:00
Oral Session. Rehabilitation and reorganisation after stroke B
Chairs: V. Hömberg, Germany and R. Lindley,USA Portugal

Auditorium III /IV

1 Rehabilitation and reorganisation after stroke B
14:30 - 14:40
Fatigue is associated with reduced physical activity one month after stroke
F. Duncan, G.E. Mead, M. Dennis, C. Greig, S. Lewis
University of Edinburgh, Edinburgh, UNITED KINGDOM
Background: Fatigue is a common and distressing symptom after stroke. One important hypothesis is that post-stroke fatigue might be triggered by physical de-conditioning which is caused by reduced physical activity. Determining whether there is an
association between fatigue and reduced activity would help to justify the development of an exercise-based intervention for post-stroke fatigue.
Methods: Participants were recruited from acute stroke units, rehabilitation hospitals and an outpatient clinic to a longitudinal cohort study. One month after stroke onset they completed the Fatigue Assessment Scale (FAS) and a fatigue case definition
interview. They also wore an ActivPAL accelerometer on their thigh for 7 days which directly measures time spent sitting/lying, standing, stepping and the number of steps taken per day.
Results: The fatigue assessments were completed by 132 participants and ActivPAL data for 84 participants were collected. Participants spent a median of 20.15 hours (IQR 3.68) sitting or lying down per day, 3.02 (IQR 3.15) hours standing, 0.63 (IQR
0.91) hours stepping and took 2756.8 (IQR 4308.9) steps per day. A Spearman’s correlation revealed higher fatigue assessment scores (indicating more fatigue) were associated with less time standing (r = -0.316, p<0.01), less time stepping (r = -0.378,
p<0.01), a fewer number of steps taken per day (r = -0.375, p<0.01) and with more time spent sitting and lying down (r=0.342, p<0.01). Those fulfilling the case definition for fatigue took significantly fewer steps per day (3018.97, SD 2996.71) than
those not fulfilling the case definition (4183.68, SD 3493.87) (Mann-Whitney U = 551.000, p<0.05, one tailed).
Conclusion: Higher fatigue scores are associated with lower levels of physical activity. These preliminary data provide some support for the developing of an exercise based intervention for post-stroke fatigue.
2 Rehabilitation and reorganisation after stroke B
14:40 - 14:50
Research priorities relating to life after stroke. A rigorous approach identifying treatment uncertainties and shared Top 10 research priorities of stroke survivors, carers and health professionals.
A. Pollock1, B. St. George1, L. Firkins2
Glasgow Caledonian University, Glasgow, UNITED KINGDOM1, James Lind Alliance, Oxford, UNITED KINGDOM2
BACKGROUND
Equitable involvement of patients and clinicians in setting research and funding agendas is ethically desirable and improves research quality and relevance. We aimed to identify the shared research priorities of patients, carers and clinicians relating to life
after stroke.
METHODS
We gathered treatment uncertainties from stroke survivors, carers and health professionals throughout Scotland using postal and electronic surveys, visits to stroke groups and professional meetings. Systematic searching was carried out to identify published uncertainties and research addressing submitted uncertainties. Uncertainties were formatted and similar questions merged; answered and non-treatment questions were removed.
Interim priority setting: participants selected their personal ‘top 10’ from the unanswered treatment uncertainties. The top shared priorities of stroke survivors, carers and health professionals were objectively identified using a scoring system.
Final priority setting: a representative group of stroke survivors, carers and health professionals debated and reached consensus on the Top 10 research priorities relating to life after stroke.
RESULTS
548 treatment uncertainties were gathered. After merging similar questions, removing answered and non-treatment questions, 226 unique unanswered research questions remained.
97 respondents (42 stroke survivors/carers, 55 health professionals) participated in the interim priority setting process. Analysis of these data identified the combined Top 24 treatment uncertainties.
28 representatives (16 stroke survivors/carers and 12 health professionals) attending a final consensus meeting agreed the Top 10 research priorities relating to life after stroke (see Table).
CONCLUSION
The Top 10 research priorities have been identified using a rigorous and person-centred approach. These should be used to inform the prioritisation and funding of future stroke research.
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3 Rehabilitation and reorganisation after stroke B
14:50 - 15:00
Can treadmill training improve walking in the chronic phase of stroke? The AMBULATE Randomised Controlled Trial
R.I. Lindley, C. Dean, L. Ada
Macquarie University, Sydney, AUSTRALIA
Background: Walking is one of the most important functional activities to enable independence. We tested the hypothesis that treadmill training could lead to sustained improvements in walking speed for stroke survivors who were slow walkers.
Methods: We performed a randomised controlled trial with randomisation stratified by baseline walking speed. Patients were allocated to control (baseline and outcome assessments only), or 2 month, or 4 month period of treadmill and overground walking training. Training occurred three times a week. Transport was provided. Our primary outcome measure was the 6 Minute Walk Test (6MWT). Other outcomes included walking speed and step length.
Results: 102 patients were recruited at a mean of 21 months after stroke, with a mean walking speed of 0.50 m/s. Treadmill training improved 6MWT distance, walking speed and step length during actual training, with significant differences seen for the
4-month training group versus 2-month and control measured at 4 months. The 6MWT between-group mean difference was 38 m (95% CI 15-60) for the 4-month group versus control and 29 m (95%CI 4-53) for the 4-month versus 2-month group). Increases in walking speed and cadence were only significant for the 4-month group, who at four months walked 0.12 m/s (95%CI 0.04-0.20) faster and 6 more steps per minute (95%CI 1-12) than control. Performance declined in both training groups after
cessation of training, with no significant differences between training groups and control at 12 months.
Conclusions: Sustained treadmill training can improve walking distance, speed and cadence for people in the chronic phase of stroke but these benefits decline once training ceases. This suggests that training needs to be sustained to obtain maximal abilities after stroke. Current rehabilitation services are not designed for continued training and our results suggest that sustainable community programs need to be developed.
4 Rehabilitation and reorganisation after stroke B
15:00 - 15:10
Resting-state functional MRI in stroke patients (1): from functional connectivity to functional outcome
F. Baronnet-Chauvet1, G. Varoquaux2, M. Gaudron3, C. Rosso4, A. Kleinschmidt2, Y. Samson1
AP-HP, Urgences Cérébro-Vasculaires, Hôpital Pitié-Salpêtrière & INSERM U992, Laboratoire de Neuroimagerie Cognitive, Neurospin, CEA, PARIS, FRANCE1, INSERM U992, Laboratoire de Neuroimagerie Cognitive, CEA, Neurospin, Gyf s/ Yvette,
FRANCE2, Centre de NeuroImagerie de Recherche - CENIR, Centre de Recherche de l’Institut du Cerveau et de la Moelle epiniere, UPMC, Paris, FRANCE3, COGIMAGE, Centre de Recherche de l’Institut du Cerveau et de la Moelle épinière, UPMC
Paris 6, Inserm, U975, CNRS, UMR 7225, Paris, FRANCE4
Background
Resting-state functional MRI (rs-fMRI) is used to study functional connectivity (FC) in the so-called resting-state cortical networks (RSN), which may be altered in stroke patients. Previous studies focused on specific alterations related to specific neurological deficits.
Here we investigated the relationships between rest FC alterations in 7 RSN and the level of global disability in hemispheric stroke patients.
Methods
rs-fMRI was performed in 51 first-ever patients (29 males, 22 left strokes, 57 ± 14 years) 8 ± 7 weeks post stroke onset and in 75 normal subjects (27 males, 55 ± 15 years). Patients were sorted in non-disabled (mRs 0-1, n=23) and disabled groups (mRs >
1, n=28).
A seed-based analysis was used to identify 7 RSN: default mode, motor, visual, language, salience, fronto-parietal ventral and dorsal attentional networks. The 3 groups (control, non disabled and disabled) were compared using repeated measures ANOVA.
Results
We found significant network and group effects (p<0.0001) and network*group interaction (p<0.0001). Post-hoc analyses showed that FC abnormalities occurred in 6 of the 7 networks (pcor ranging from <0,001 to 0,007 in all but the visual one – p =
0,26). In the 6 networks, FC was significantly decreased in the disabled group as compared to the control (p ranging from 0.001 to 0.003) and the non disabled group (0.0001 to 0.014), the most severe abnormalities occurring in the salience and ventral
fronto-parietal RSN. Conversely FC was similar in all RSN in the non disabled patients and the control (p ranging from 1 to 0.36).
Conclusion
Rest FC is severely and largely impaired in stroke patients with residual functional disability and is almost normal in patients without functional disability.
5 Rehabilitation and reorganisation after stroke B
15:10 - 15:20
Resting-state functional MRI in stroke patients (2): from local structural lesion to widespread dysfunction
F. Baronnet-Chauvet1, G. Varoquaux2, C. Rosso3, M. Gaudron4, Y. Samson1, A. Kleinschmidt2
AP-HP, Urgences Cérébro-Vasculaires, Hôpital Pitié-Salpêtrière & INSERM U992, Laboratoire de Neuroimagerie Cognitive, Neurospin, CEA, PARIS, FRANCE1, INSERM U992, Laboratoire de Neuroimagerie Cognitive, CEA, Neurospin, Gyf s/ Yvette,
FRANCE2, COGIMAGE, Centre de Recherche de l’Institut du Cerveau et de la Moelle épinière, UPMC Paris 6, Inserm, U975, CNRS, UMR 7225, Paris, FRANCE3, Centre de NeuroImagerie de Recherche - CENIR, Centre de Recherche de l’Institut du
Cerveau et de la Moelle epiniere, UPMC, Paris, FRANCE4
Background :
In the companion abstract, we report a decrease in functional connectivity (FC), as measured by resting-state fMRI (rs-fMRI), in stroke patients with residual disability but not in patients who recover without disability. These abnormalities were observed
in 6 out 7 large bilateral resting-state cortical resting-state networks (RSN).
Here, we distinguish 3 types of FC: inter-hemispheric between homologous regions (homo-FC) and intra-hemispheric in the ipsi-lesional (ipsi-FC) and the contra-lesional (contra-FC) hemisphere.
Methods :
rs-fMRI was performed in 51 first-ever patients (29 males, 22 left strokes, 57 ± 14 years) 8 ± 7 weeks post stroke onset and in 75 normal subjects (27 males, 55 ± 15 years). Patients were sorted in non-disabled (mRs 0-1, n=23) and disabled groups (mRs >
1, n=28).
A seed-based analysis was used to identify 7 RSN (default mode, motor, visual, language, salience, fronto-parietal ventral and dorsal attentional networks). We compared the 3 FC types (homo-FC, ipsi-FC and contra-FC) in the 3 groups (disabled, non disabled, and control) using repeated measures ANOVA.
Results :
The FC type and group effects and the FC type*group interaction were significant (p<0.0001).
As in the companion abstract, Post-hoc analyses showed that significant FC decreases only occurred in the disabled group who had a lower FC than the two others (p<0,0001), and that the interaction was explained by a larger FC decrease in homo-FC and
ipsi-FC (pcor<0,0003) than in contra-FC, which remained nevertheless significant (pcor=0,006).
Conclusion :
Resting-state FC is preserved in non-disabled stroke patients.
In disabled stroke patients, the FC alterations predominate in inter-hemispheric homologous and ipsi-lesional intra-hemispheric connections but extend at a lesser degree to the contra-lesional intra-hemispheric connections, reflecting an indirect mechanism (diaschisis) beyond necrosis and dysconnexion.
6 Rehabilitation and reorganisation after stroke B
15:20 - 15:30
Early supported discharge in its natural habitat: a case control study.
P. Fearon1, D. Stott2, P. Langhorne2
Academic Section of Geriatric Medicine, Glasgow Royal Infirmary, Glasgow, UNITED KINGDOM1, Academic Section of Geriatric Medicine, Glasgow Royal Infirmary, Glasgow, UNITED KINGDOM2
Background: Clinical trials of early supported discharge (ESD) services have shown a reduction in long-term dependency, institutionalization and length of hospital stay for a selected group of stroke survivors. However, it is uncertain if these gains can be
realised in routine clinical practice.
Methods: We performed a retrospective case control analysis of consecutive acute stroke presentations from one defined population prior to (August 2000 – July 2002) and after (August 2007 – July 2010) the establishment of an ESD service. Each patient
receiving ESD input was matched with one historical and one contemporary control for age, sex, pre-stroke dependency, baseline stroke severity (Modified Rankin Score (mRS)) and Oxfordshire Community Stroke Project classification. The primary outcome was living at home within 30 days of presentation.
Results: In total 123 patients accessed the ESD service. Matching was complete (246 controls) on all predefined variables; a small number (8/123 cases and controls) initially accessed the service as an outpatient. There were no significant differences in
baseline characteristics. Patients in the ESD group were more likely to be living at home within 30 days (78.7%) than both historical and contemporary controls (64.2% and 57.4% respectively; p = 0.001) and had a shorter mean length of hospital stay
(23.6 days; 27.2 days; 34.3 days respectively). Compared with the combined control groups, ESD length of stay was reduced by 6.9 (0-13.8; p=0.05) days and the odds ratio for living at home by day 30 was 2.37 (95% confidence interval 1.43 to 3.93;
p=0.001). Binomial logistic regression adjusting for differences in dependency at discharge with dichotomized mRS (0-2 independent; 3-5 dependent) did not significantly alter this effect.
Conclusions: Implementation of stroke ESD services in routine clinical practice appears to achieve similar outcomes to those seen in randomised control trials.
7 Rehabilitation and reorganisation after stroke B
15:30 - 15:40
SECONDARY GOAL ATTAINMENT IN PATIENTS WITH POST-STROKE SPASTICITY (PSS) OF THE HAND AND WRIST: FINDINGS FROM THE BOTOX® ECONOMIC SPASTICITY TRIAL (BEST)
S. Sharma1, J. Wissel2, A. Ward3, J. Borg4, A. Fulford-Smith5
BEST study group
Sunnybrook Health Sciences Centre, Toronto, CANADA1, Kliniken Beelitz GmbH, Clinical Department of Neurological Rehabilitation, Beelitz-Heilstaetten, GERMANY2, North Staffordshire Rehabilitation Centre, Haywood Hospital, Stoke on Trent,
UNITED KINGDOM3, Karolinska Institutet, Rehabilitation Medicine, Danderyd Hospital, Stockholm, SWEDEN4, Allergan Ltd, Marlow, Buckinghamshire, UNITED KINGDOM5
Background: Goal attainment scaling is a valuable tool in PSS rehabilitation. Methods: Adults with focal PSS (BoNT-A naive and with some preserved function in the limb to be treated) were randomised to BoNT-A + standard care (SC) or placebo + SC
for up to 2 treatment cycles. Between 24 and 52 weeks, all patients were permitted to receive open-label BoNT-A injections. The primary outcome measure was the investigator-assessed percentage of patients achieving their primary active functional goal
at Week 24/10 weeks post second injection. Secondary goals (active or passive) were also set for each patient. A prospectively planned subgroup analysis evaluated BoNT-A ≤240 U + SC vs placebo + SC in patients with hand/wrist spasticity.
Results: 153 patients were included in the hand/wrist spasticity subgroup (59% male, mean age 62 years; median time since stroke 20 months [range 3-232]). Secondary active functional goals (N=67) were achieved at 12 weeks by 31.3% of patients receiving BoNT-A + SC vs 28.6% of patients receiving placebo + SC. At Week 24/10 weeks post second injection, these percentages were 38.7% for BoNT-A + SC vs 46.4% for placebo + SC (odds ratio [OR]: 0.73; 95% confidence interval [CI]: 0.26-2.05).
At 52 weeks, secondary active functional goals were achieved by 43.8% of patients in the BoNT-A + SC group vs 41.2% of patients in the placebo + SC group. Secondary passive goals (N=72) were achieved at 12 weeks by 48.8% of patients receiving
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BoNT-A + SC vs 35.5% of patients receiving placebo + SC. At Week 24/10 weeks post second injection, these percentages were 60.0% for BoNT-A + SC vs 29.4% for placebo + SC (OR: 3.60; 95%CI: 1.36-9.51). At 52 weeks, secondary passive goals
were achieved by 62.8% of patients in the BoNT-A + SC group vs 57.6% of patients in the placebo + SC group.
Conclusion: The addition of BoNT-A ≤240U to SC significantly increases the proportion of patients with hand/wrist spasticity achieving their passive goals.
8 Rehabilitation and reorganisation after stroke B
15:40 - 15:50
The Contrastim Stroke Study: Improving Hand and Arm Function After Stroke with Combined Non-Invasive Brain Stimulation and Task-Oriented Therapy – Preliminary Findings
R.L. Harvey1, H.R. Roth2, R.S. Tappan2, R. Kermen1, J. Laine3, J.W. Stinear4, L.M. Rogers1
Northwestern University Feinberg School of Medicine; The Rehabilitation Institute of Chicago, Chicago, USA1, The Rehabilitation Institute of Chicago, Chicago, USA2, Nexstim Ltd., Helsinki, FINLAND3, University of Auckland, Department of Sport
and Exercise Science, Aukland, NEW ZEALAND4
Background: Following stroke, diminished drive from the lesioned hemisphere exacerbated by inhibition from the non-lesioned hemisphere (NLH) can result in unilateral paresis. One strategy to improve paretic limb function is to reduce inhibition from
the NLH with low frequency repeated transcranial magnetic stimulation (e.g., 1hz rTMS). The present study examines whether neuro-navigated 1hz rTMS targeted to the NLH combined with task-oriented occupational therapy (OT) is superior to therapy
alone for improving arm and hand function.
Methods: 15 patients (3-9 months post-stroke) were randomly assigned to sham (n=5) or active 1hz rTMS (n=10) targeted to the wrist extensor representation in the NLH. Patients completed 3 visits per week for 6 weeks that included: 20min pre-functional OT, neuro-navigated 1hz rTMS or sham, and 60min upper-limb task-oriented OT. Patients returned for 1 week, 1 month, and 6 month follow-up visits. At baseline the groups had similar impairment scores as assessed with the Upper Extremity Fugl
Meyer (UEFM) (20.8+/-11.8, active; 31.8+/-17.0, sham: p=0.16).
Results: Patients receiving active rTMS prior to task-oriented OT made significantly greater gains on the UEFM by 6 months post-intervention than patients receiving sham stimulation (change in UEFM 13.2 +/- 10.8 vs. 2.0 +/- 5.2; p=0.05) (fig. 1). Individuals receiving active rTMS were significantly more likely to exceed the published minimal clinical important difference (MCID) on the UEFM at 6 months post (80% vs. 20%, p = 0.024)(fig.2). Similar trends at 1 week and 1 month post were not
statistically significant.
Conclusion: These findings suggest neuro-navigated 1hz rTMS paired with task-oriented OT is more likely to promote clinically important improvements than OT alone. Of note is the finding that significant improvements in impairment were seen 6
months following therapy, suggesting non-invasive brain stimulation as an adjuvant to therapy promotes lasting neuroplastic change.

9 Rehabilitation and reorganisation after stroke B
15:50 - 16:00
Dual-hemisphere tDCS in chronic stroke patients improves “simple” precision grip and digital dexterity of the paretic hand with a delayed time-course
Y. Vandermeeren1, P. Laloux1, J. Jamart2, A. Peeters1, J.-L. Thonnard3, S. Lefebvre1
Neurology Dpt, CHU Mont-Godinne, Université catholique de Louvain (UCL) / Institute of Neuroscience (IoNS), UCL, Yvoir, BELGIUM1, Scientific Support Unit, Neurology Dpt, CHU Mont-Godinne, Université catholique de Louvain (UCL), Yvoir,
BELGIUM2, Institute of Neuroscience, Université catholique de Louvain (UCL), Brussels, BELGIUM3
Background: Rebalancing inter-hemispheric interactions is an appealing therapeutic option to improve motor recovery after stroke. Anodal/cathodal transcranial direct current stimulation (tDCS) separately demonstrated their aptitude to rebalance interhemispheric interactions and improve motor function. We explored whether dual-hemisphere tDCS (dual-tDCS) improved performance in “basic” (precision grip) and more complex (digital dexterity) motor tasks in chronic stroke patients.
Material & methods: Motor performances of 19 chronic hemiparetic stroke patients were quantified over two sessions, one week apart. During each session, patients performed 10 grip-lift movements with a manipulandum, and Purdue Pegboard Test
(PPT: digital dexterity) before, during, after and 20 min after dual-tDCS (20 min, 1 mA) applied simultaneously over the ipsilesional (anodal) and contralateral (cathodal) primary motor cortices. The study assumed a double-blind (sham/real), randomised
and balanced design.
Results: Motor performances of the paretic hand were significantly improved after real dual-tDCS when compared to sham dual-tDCS. Several grip-lift parameters were improved only after real dual-tDCS (e.g. ratio grip force/load force: -8%, preloading phase duration: -18%). On PPT, a 38% improvement was observed after real dual-tDCS, compared to 5% after sham (RM-ANOVA p=0.001). The improvements on PPT correlated negatively with ABILHAND scores (r=-0.54; p=0.03), suggesting that
dual-tDCS improved more the patients with lower residual hand function. Strikingly, the maximal improvements were observed 20 min after the end of stimulation.
Conclusion: Dual-tDCS improved performances in chronic stroke patients on a “basic” motor task (precision grip) but had a greater impact on a more complex task (PPT); the benefit was stronger in the most impaired patients. The maximal improvements
were delayed after the end of stimulation. Dual-tDCS may become an important add-on therapy in neurorehabilitation.

16:00 - 16:30 Coffee Break
16:30 - 18:00

Academic Symposium 4

Auditorium V

ESC and SIEVC (Iberoamerican Cerebrovascular Society)
Cerebral small vessel disease: advances and epidemiological features
Chairs: O. Benavente, Canada and S. Ameriso, Argentina
Epidemiology and prognosis of small vessel disease. Ethnitic and regional differences
B. Norrving, Sweden
Burden of small vessel disease in stroke in Iberoamérica
C. Cantú, México
Heterogeneity of cerebral small vessel diseases: clinical, radiological and pathological.
O. Benavente, Canada
Lacunar stroke in Latin-America: is a different disease? Lessons from SPS3 study
O. Del Brutto, Ecuador
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16:30 - 18:00

Mini Symposium 6

Auditorium VI/VII

Update on MRI in Acute Stroke
Chairs: J.-C. Baron, France/UK and J. Fiebach, Germany
MRI in acute stroke: focusing on MRA and DWI
J. Fiebach, Germany
Is the DWI/PWI mismatch a valid concept?
J.-C. Baron, France/UK
Further analysis of the DEFUSE study: Towards a robust definition of the mismatch
G. Albers, USA
EPITHET and DIAS: What went right and what went wrong?
G. Donnan, Australia

16:30 - 18:00
Oral Session. Acute stroke: current treatment
Chairs: K.R. Lees, United Kingdom and A. Massaro, Brazil

Auditorium VIII

1 Acute stroke: current treatment
16:30 - 16:40
Reducing delay of CEA in acute ischemic stroke patients: A nationwide effort
A.H. Witt1, S.P. Johnsen1, L.P. Jensen2, A.K. Hansen3, G. Andersen3
Department of Neurology, Aarhus University Hospital, Aarhus, DENMARK1, Department of Clinical Epidemiology, Aarhus University, Aarhus, DENMARK2, Department of vascular surgery, Rigshospitalet, Copenhagen University Hospital, Copenhagen, DENMARK3
Background and purpose: Carotid endarterectomy (CEA) should be performed early and preferably within two weeks from the ischemic event in order to be effective. However, previous studies have shown that across health care systems only a minority
of the patients undergo early CEA. The aim of this study was to examine the combined effect of a multidisciplinary nationwide initiative aimed at reducing time delay to CEA after acute ischemic stroke (AIS) in Denmark.
Methods: A historic population-based follow-up study based on individual-level record linkage of the Danish Stroke Registry and the Danish Vascular Registry, which holds data on all Danish patients admitted with stroke and all patients undergoing vascular surgery, respectively. The implementation of early ultrasound examination of the carotids (within 4 days from after admission) in the medical departments and fast CEA after referral to the departments of vascular surgery have been monitored and
audited systematically from 2008 and onwards.
Results: A total of 813 patients with AIS underwent CEA between 2007-2010. The percentage of patients undergoing CEA within two weeks increased from 13% in 2007 to 47% in 2010 (adjusted Odds Ratio (OR) 5.96; 95% Confidence Interval (CI)
3.42-10.38). The overall median waiting time decreased from 38 days to 16 days. Similar reductions were found for patients with mild and moderate/severe stroke. The percentage of relevant AIS patients who received early ultrasound examination of the
carotids increased from 41% in 2008 to 72% in 2010. The time from referral to operation at the vascular departments was reduced by 30% in the same period.
Conclusion: Systematic multidisciplinary monitoring and auditing of processes contributing to time delay have been associated with a substantial increase in the proportion of AIS patients who undergo CEA within two weeks in Denmark.

2 Acute stroke: current treatment
16:40 - 16:50
Considerable variation in clinical practice intravenous thrombolysis in stroke patients in the Netherlands.
M.C. Visser, A.Bauer
VU Medical Centre, department of Neurology, Amsterdam, THE NETHERLANDS
Background: In the Netherlands in 2010 3428 intravenous thrombolyses (IVT) were reported. The percentage of ischemic stroke patients receiving IVT in different hospitals ranged from 4.7 to 40%. This may be due to referral pattern, but can also be the
result of variation in clinical practice. Also the percentage of patients with a door to needle time (DTNT) less than an hour ranged from 34.48 to 100%. In this study we looked for this variation and possible effects on performance.
Methods: In all 84 Dutch hospitals performing IVT a stroke neurologist was approached using a web-based survey. The survey consists of questions on stroke performance (e.g. DTNT) and questions about clinical cases.
Results: Response rate was 82%. The reported average DTNT ranged from 29 to 80 minutes, (median values 25 to 61). A linear regression analysis did not show a relationship between number of stroke patients receiving IVT and DTNT.
Preferred treatment for patients presenting with a high blood pressure was actively lowering of blood pressure for 56.5% of neurologists, 34.8% chose to wait. 29,0% of neurologists did not wait for lab results before starting IVT. 36.2% of neurologists
treated patients with stuttering stroke only when new symptoms appeared within 4.5 hours after onset of the first symptoms. 49.3% treated the start of new symptoms as a new episode. 10.1% of neurologists did not consider an altered state of consciousness a reason to withhold IVT. Very old age was only considered a contra-indication for 7.2%. Use of oral anticoagulants with a normal INR was considered a contra-indication by only 4.3% of neurologists. In case of rapid but not complete recovery
84.1% started IVT. 30.4% used exclusion criteria not mentioned in the national consensus (2008).
Discussion: The study showed considerable variation in clinical practice. This was expressed in percentage of patients receiving IVT, but also in clinical situations. This may have important implications for clinical outcome.
3 Acute stroke: current treatment
16:50 - 17:00
Reperfusion therapy for stroke in Catalonia. Data from a population-based register
S. Abilleira1, A. Dávalos2, A. Chamorro3, J. Álvarez-Sabín4, M. Gallofré1
on behalf of the Catalan Stroke Code and Reperfusion Group (Cat-SCR)
Stroke Programme. Department of Health, Generalitat de Catalunya, Barcelona, SPAIN1, H. Universitari Germans Trias i Pujol, Badalona, SPAIN2, H. Clínic i Provincial, Barcelona, SPAIN3, H. Universitari Vall d’Hebron, Barcelona, SPAIN4
Background: Because delivery of reperfusion therapies is time-dependant, development of organised systems of stroke care is crucial as is the involvement of the health administration. In Catalonia (Spain, 7.5 M inhabitants), there exists a universal Stroke
Code system with clearly defined primary and comprehensive stroke centres that serve the whole territory. Since January 2011, all patients treated with any reperfusion modality are declared to a population-, web-based register with prospective, mandatory inclusion and external monitoring (comprehensiveness and accuracy). Objective: to describe the rate and clinical outcomes of reperfusion therapies for stroke in Catalonia along 2011.
Methods: Data collected included demographics, pre-stroke independence, comorbidity, stroke severity (National Institute of Health Stroke Scale, NIHSS), treatment modality and onset-to-treatment time (OTT). Outcome measures: symptomatic intracerebral haemorrhage (SICH) at 24-36 hours, mortality and modified Rankin Scale (mRS) at 3 months.
Results: We analyse 1007 patients: 736 (73%) received intravenous rtPA (IVT) and 271 (27%) endovascular treatment (EVT), in 152 cases after IVT. The overall reperfusion treatment rate was 12%. Baseline characteristics were slightly different between
groups: patients treated with IVT were older (71 vs. 68 years), had milder strokes (NIHSS score 10 vs. 17) and shorter OTT (145 vs. 295 minutes). SICH rates were 8% for IVT and 6% for EVT. Among EVT patients, the rate of successful recanalysation
(Thrombolysis in Cerebral Infarction score 2b or 3) was 72%. Among patients who had completed the 3-month follow-up, mortality and functional independence (mRS </=2) were 17.6% and 52% in the IVT group, and 24.8% and 44% in the EVT group.
Conclusions: Implementation of a health administration-based register facilitates high rates of reperfusion therapies and a prospective, individualised surveillance of effectiveness.
4 Acute stroke: current treatment
17:00 - 17:10
Is there a delay in IV thrombolysis in acute stroke after the extension of the time window?
G. Reig, A. Ximénez-Carrillo1, G. Zapata-Wainberg1, M. Alonso de Leciñana2, B. Fuentes3, A. García-Pastor4, A. García-García5, G. Ruiz-Ares6, F. Diaz-Otero4, P. Simal5, J. Masjuan2, E. Díez-Tejedor6, A. Gil4, J. Egido5, J. Vivancos
MADRID STROKE NETWORK., Madrid, SPAIN
Dept. of Neurology. Stroke Unit. Hospital Universitario de La Princesa. IIS Princesa, Madrid, SPAIN1, Dept. of Neurology. Stroke Unit. Hospital Universitario Ramón y Cajal. IRYCIS, Madrid, SPAIN2, Dept. of Neurology. Stroke Unit. Hospital Universitario La Paz. IdiPAZ, Madrid, SPAIN3, Dept. of Neurology. Stroke Unit- Hospital Universitario Gregorio Maraño, Madrid, SPAIN4, Dept. of Neurology. Stroke Unit- Hospital Universitario Clínico San Carlos, Madrid, SPAIN5, Dept. of Neurology. Stroke
Unit. Hospital Universitario La Paz. IdiPAZ, Madrid, SPAIN6
BACKGROUND
ECASS3 proved that it is safe and effective to treat ischemic stroke patients with IV tPA within a 4.5 hours time window. It has been suggested that extending the time window could affect treatment procrastination. With this study we aimed to find
whether the time-window extension had caused a delay in acute stroke treatment in 5 Stroke Units of the Region of Madrid.
METHODS
We performed a retrospective observational study based on the multicenter prospective stroke registry of Madrid (Madrid Stroke Network). The primary objective of this study was to compare the in-hospital times: door-to-image (DTI) and door-to-needle
(DTN) times,
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in patients treated with IV alteplase before (TB group) and after (TA group) the publication of the ECASS3 trial (October 2008). Secondary objectives were to compare 3 months independency and complication rates.
RESULTS
TA group = 474; TB group = 720. TA patients were older (69.8 +/- 14.56 vs 67.06 +/- 13.55 years, p = 0.01) and with lower baseline NIHSS (median [IQR]: 12 [7-18] vs 13 [9-18] points; p<0.001). There were significantly more diabetic patients and fewer
active smokers in the TA group, the remaining of vascular risk factors were distributed similarly between both groups. Median DTN time was 55 minutes (IQR = 40-72) in the TA group and 57 minutes (IQR=45-73) in the TB group. Median DTI time was
20 minutes (IQR = 11-29) in the TA group and 22 minutes (IQR = 13-34) in the TB group. These differences were statistically significant.
CONCLUSIONS
Expanding the time window for intravenous thrombolysis has not produced a delay in DTN and DTI, even these times were significantly reduced. There were no significant differences in complications or patients evolution (independency and mortality at
3 months) in 5 Stroke Units of the Region of Madrid
5 Acute stroke: current treatment
17:10 - 17:20
Systemic thrombolysis in cancer patients – is it safe and effective?
C.J. Schwarzbach, A. Schaefer, M.G. Hennerici, M. Fatar
Department of Neurology, UniversitätsMedizinMannheim, University of Heidelberg, Mannheim, GERMANY
BACKGROUND: The use of systemic thrombolysis in cancer patients is of growing importance and has been debated controversially, mainly because of insufficient data about the benefit-risk-ratio of t-PA therapy in patients with malignant cancer.
METHODS: We identified 140 sequentially admitted patients with acute ischemic stroke and the additional diagnosis of malignant cancer vs. an age- and gender-matched control group treated in our stroke unit. Clinical outcome, risk of bleeding complications and mortality were compared between both groups.
RESULTS: 18/140 cancer and 27/140 non-cancer patients underwent systemic thrombolysis with similar inclusion/exclusion criteria irrespective of the malignant coexisting disease. Thus time interval between onset of symptoms and beginning of therapy
as well as prevalence of additional risk factors except cancer did not differ significantly between the two groups (p=0.41 & p=0.12). Cancer and non-cancer patients improved equally after thrombolysis measured by NIHSS, mRS and Barthel scale after 24h and 72h as well as time of dismissal. Rate of intracranial hemorrhage and thrombolysis-associated complications did not differ between both groups (p=0.22 & p=0.50). However, in-hospital-mortality after 14 days was higher in cancer patients
(3/18(17%) vs. 1/27(4%)), but the difference was not significant (p=0.29): death was only associated with bleeding complications in a single cancer patient and mortality was elevated in cancer patients irrespective of thrombolysis (14/140(10%) vs.
6/140(4%)).
CONCLUSION: Our data suggests that systemic thrombolysis in cancer patients is as safe and effective as in non-cancer patients with an equal distribution of thrombolysis-associated complications between the two groups. To the best of our knowledge
this is the largest study so far evaluating the risk and effectiveness of t-PA treatment in cancer patients. Still, numbers are too small to pass judgment on the elevated mortality among cancer patients.
6 Acute stroke: current treatment
17:20 - 17:30
Impact of Atrial Fibrillation on Outcome in Thrombolysed Stroke Patients: Evidence from the Virtual International Stroke Trials Archive (VISTA)
B. Frank1, R. Fulton2, C. Weimar1, A. Shuaib3, K.R. Lees2
for the VISTA Collaborators
Department of Neurology, University of Duisburg-Essen, Essen, GERMANY1, Department of Medicine and Therapeutics, Faculty of Medicine, University of Glasgow, Western Infirmary, Glasgow, UNITED KINGDOM2, Stroke Research Unit, Faculty of
Medicine and Dentistry, University of Alberta, Alberta, UNITED KINGDOM3
Background Atrial fibrillation (AF) has been considered a risk factor for poor outcome from acute stroke and may influence response to thrombolysis, though supporting data are limited due to potential confounding with age and stroke severity, as well as
small sample size.
Method We assessed the association of AF and thrombolysis exposure with the modified Rankin scale (mRS) score distribution at 90 days, among patients registered in the Virtual International Stroke Trials Archive (VISTA). We used an age and baseline
NIHSS adjusted Cochran-Mantel-Haenszel test to test significance (p) followed by proportional odds logistic regression analysis to estimate the odds ratios (OR) for improved mRS score. The significance of the interaction between AF, age and thrombolysis on mRS at day 90 was investigated. A plot of the effect of thrombolysis in AF patients on full scale mRS day 90 against age was constructed to investigate the interaction of treatment with alteplase and age among AF patients.
Results Data were available for 7091 patients (1631 with AF), of whom 3027 were thrombolysed (639 with AF). Patients with AF were in average 7.5 years older and had a 2 point higher baseline NIHSS. An association of treatment with outcome was
seen independently and was of similar magnitude within patients with AF (OR 1.44, 95% CI 1.12-1.73, p<0.001) and without AF (OR 1.53, 95% CI 1.39-1.69, p<0.001). No association of AF and overall stroke outcome could be found (OR 0.93, 95% CI
0.84-1.03, p=0.409). There was no interaction between alteplase treatment and age on outcome among AF patients (p=0.671), Figure.
Conclusion In this nonrandomised comparison presence of AF had no independent impact on stroke outcome, and compared to untreated comparators the patients who received thrombolysis experienced an advantage in outcomes that was of equal magnitude whether in presence or absence of AF.

7 Acute stroke: current treatment
17:30 - 17:40
Stroke of unknown time of onset: Is Image-based selection for IV reperfusion therapy safe and effective?
I.O. Balogun, G. Antwi-Ahima, N. Arujuna, O. Martinovic, M. Ngwako, N. Jayasooriya, D.R. Hargroves
East Kent University Hospital NHS Foundation Trust, Ashford, UNITED KINGDOM
Background: Stroke of unknown time of onset (SUTO) is common. Patients with SUTO are currently not routinely recommended for Intravenous thrombolysis. Methods: We retrospectively compared data before and after the introduction of Image-based
selection of patients with SUTO for IV reperfusion therapy. Data held in our stroke registry includes on age, sex, baseline and 24-hour NIHSS, baseline and discharge MRS, in-hospital mortality, discharge destinations and length of hospital stay. Patients
not treated with IV Alteplase (n=51) were in the current guideline, termed “Do no harm” (DH) group (1st August 2009- 31 July 2010), patients treated (n=55) with the aid of multimodal CT, including CT perfusion were in the Image-based (IB) group. We
analysed outcome data, and adjusted for age, sex, previous stroke, diabetes mellitus, hypertension, atrial fibrillation, reduction in NIHSS, MRS, and baseline NIHSS, MRS. The reduction in NIHSS, reduction in MRS and length of stay were measured on a
continuous scale, with linear regression model used in the analyses. A log transformation analysis was performed upon length of stay data.
Results: There was a statistically significant difference between the two groups for all outcomes examined. The difference was statistically significant in the adjusted and unadjusted comparisons. After adjusting for confounding factors, the reduction in
NIHSS and MRS was > 7 (p<0.001) and > 1.5 (p<0.001) in the IB group. The odds of death was 10 times lower in the IB group (p<0.02) than in the DH group. The length of stay was also 50% lower in the IB group, after adjusting for cofounding factors
(p<0.004). The odds of being discharged home were 11 times greater in IB (p<0.001) than DH group.
Conclusions: Image-based (IB) patient selection for IV thrombolysis appeared safe and effective for patients with Stroke of unknown time of onset (SUTO) in our centre. Outcomes in this group appeared superior to the published data on in-licence use of
IV thrombolysis. Enrolment of this patient group in a randomised controlled trial is required to validate and confirm this approach in routine clinical practice.
8 Acute stroke: current treatment
17:40 - 17:50

Does advanced age influence the effect of intra-arterial treatment for acute ischemic stroke?
D. Beumer1, D. Taha2, P.S.S. Fransen2, G. J. Lycklama à Nijeholt3, P.A. Brouwer4, A. van der Lugt4, S.F.M. Jenniskens5, S.F.M. Jenniskens5, D.W.J. Dippel2
Department Neurology, School for Cardiovascular Disease (CARIM), Maastricht University Medical Centre, Maastricht, The Netherlands, Rotterdam, THE NETHERLANDS1, Department of Neurology. Erasmus Medical Center, Rotterdam, THE NETHERLANDS2, Department of Radiology MC Haaglanden, The Hague, THE NETHERLANDS3, Department of Radiology, Leiden University Medical Center, Leiden5, THE NETHERLANDS4, Department of Radiology. Erasmus Medical Center, Rotterdam, THE NETHERLANDS5
Introduction: Older adults with acute ischemic stroke (AIS) may benefit less from intra-arterial treatment (IAT). Because of advanced atherosclerosis, older patients more often have elongated and stenotic blood vessels and they may be more vulnerable to
complications. We studied the association of age with the duration of treatment, recanalization, complications and functional outcome in patients with AIS.
Methods: We gathered data from patients treated between 2002 and 2011. Thirteen hospitals in the Netherlands participated. Recanalization was defined as a thrombolysis in cerebral infarction (TICI) score of 2b or 3. Good functional outcome was defined
as a modified Rankin score of 2 or less at discharge. The association between age and outcome was assessed with multivariable regression analysis. We adjusted for gender, occlusion site, stroke severity and experience of the interventionist. Results were
expressed as adjusted odds ratios per year of age (aOR) with 95% confidence intervals (CI).
Results: Of the 308 patients included patients the mean age was 60 years. Twenty-five percent of the patients were older than 72, and 10% were older than 78. Mean NIHSS was 16. Intracranial carotid occlusions were not observed in patients aged over
70. Age was not associated with duration of the procedure (0.1 min; 95% CI: -0.4 to 0.6 or the occurrence of complications (aOR 1.00, 95% CI: 1.00 0.98-1.02). Older age was associated with increased likelihood of recanalization (aOR 1.02, 95% CI:
1.00 to 1.04). Good outcome was significantly, but inversely associated with age (aOR 0.97, 95% CI: 0.95 to 1.00).
Conclusion: Although the chances of good outcome for older adults with AIS who underwent IAT are decreased, we did not find the expected association of age with recanalization, complications or procedure duration. Our results do not provide arguments for an upper age limit in randomized clinical trials of intra-arterial treatment for acute ischemic stroke.
9 Acute stroke: current treatment
17:50 - 18:00
Characterization of patients with repeated intravenous thrombolysis
M. Kablau, M. Griebe, M. Wolf, A. Gass, M.G. Hennerici, K. Szabo
Department of Neurology, UniversitaetsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY
BACKGROUND: Data concerning the effect of repeated use of tPA in acute stroke patients is limited. Cytotoxic side effects of tPA and the fear of hemorrhagic transformation (HT) might be reasons to withhold thrombolytics from previously tPA treated
patients. We compared clinical and MRI findings in patients with undergoing repeated thrombolysis.
METHODS: We identified 19 patients treated twice with intravenous tPA at our stroke centre between 2005 and 2011 from our prospectively collected stroke database. Stroke aetiology was classified using the ASCO score. MRI performed after each tPA
therapy was reviewed for ischemic stroke lesions and signs of HT.
RESULTS: The median time interval between first and second thrombolysis was 15 months (range 2 to 70). Patients were more severely affected at the 2nd admission resulting in significantly different median NIHSS scores (11 vs. 5; p<0.01) and mRS
scores (5 vs. 4; p<0.05). Cardioembolism (ASCO C1) was the most likely cause of stroke in 9 (47.4%) patients leading to the first tPA treatment and in 2 additional (11; 57.9%) patients leading to repeated tPA therapy. Six (31.6%) had an undetermined
cause of stroke at both admissions. In two patients an aetiology other than acute ischemic stroke was identified at both time points (stroke mimics; A0 S0 C0 O0). Both the first as well as the second tPA therapy lead to a clear short term improvement as
measured by the NIHSS (median -4 vs. -5; n.s.) and mRS (median -1 vs. -1; n.s.) scores. Five (26.3%) patients from the second treatment group developed mild HT while only 2 (10.5%) in the first treatment group did (n.s.). However, there were no major
tPA related complications.
CONCLUSIONS: Repeated tPA therapy is a phenomenon with growing incidence and in our collective mainly related to (untreated) cardioembolism. In our patients repeated treatment was efficacious regarding outcome and safe concerning possible hemorrhagic or immunological complications.
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1 Acute stroke: clinical patterns and practice
16:30 . 16:40
Are baseline infarct volume thresholds predicting clinical outcome in patients with acute ischemic stroke dependent on how fast recanalization is achieved?
V. Nambiar1, S. I. Sohn2, E. Quazi3, J. Kosier3, M. Goyal1, A. M. Demchuk1, B. K. Menon1
Department of Clinical Neurosciences, University of calgary, Calgary, CANADA1, Keimyung University, Keimyung, SOUTH KOREA2, University of calgary, Calgary, CANADA3
Introduction: We sought to explore the relationship of baseline infarct volume and time from baseling imaging to recanalization in predicting clinical outcomes in patients with acute ischemic stroke.
Methods: Data is from a prospective collection of consecutive acute stroke patients (2005-2009) from Keimyung University, South Korea and analysed at the University of Calgary. Only patients with known stroke symptom onset time having a MR with
DWI at baseline and undergoing IA therapy were included in the study. Baseline infarct volume on DWI (vDWI) was calculated using Quantomo, an inhouse software. Interval times including stroke onset to recanalization and MR to recanalization times
were obtained. Recanalization is defined as TIMI 2/3 on final angiography image. Good clinical outcome is defined as mRS<=2 at 90 days.
Results: Of 102 patients [mean age 66.3 +/- 11.8 yrs, 56% male, median NIHSS 13 IQR=15, median stroke symptom onset to baseline MR time=174.5 mins, IQR=110 mins) included in the study, 54/103 (52.43%) achieved recanalization (TIMI 2-3) and
44/103(42.7%) achieved good clinical outcome (mRS 0-2). We noted a positive correlation (spearman’s r=0.46, p=0.0001) between vDWI and mRS at 90 days. In patients with vDWI<=25 ml, 72.2% of patients achieved good clinical outcome if recanalization was quick (baseline MRI to recanalization time < 180 minutes) when compared to 46.3% if recanalization took longer or was not achieved (OR 3.01 95%CI 0.8 – 12.6, p=0.06). In patients with vDWI 25 to 100 ml, 38.5% achieved good clinical
outcome if recanalization was quick when compared to 38.9% if recanalization took longer or was not achieved ( OR 0.98 95% CI 0.17 – 5.3, p=0.98). No patient with a vDWI >100 ml achieved good clinical outcome.(See figure)
Conclusion: Small infarct core at baseline with fast imaging to recanalization time results in best clinical outcomes with IA therapy. Recanalization, however fast, is futile if baseline infarct volume is > 100 ml.

2 Acute stroke: clinical patterns and practice
16:40 - 16:50
Inadvertent Administration of Systemic tPA: Is Safety Compromised?
A.A. Chaudhary, A.W. Alexandrov, A. Sisson, K.A. Sands, P. Rawal, K. Barlinn, H.J. Shiue, B. Fowler, R.B. Shahripour, K.C. Albright, A.V. Alexandrov
University of Alabama at Birmingham, Birmingham, USA
BACKGROUND:When time is brain, physicians don’t have time to acquire a detailed medical history prompting difficult decisions with the available information.We aimed to evaluate safety of inadvertent administration of systemic tPA at our center.
METHODS:Consecutive patients who received systemic tPA from our database were analyzed for on-label or inadvertent tPA administration.Minor stroke was defined as an NIHSS < 4.Symptomatic intracerebral hemorrhage was defined as an increase in
the NIHSS of > 4.Median discharge NIHSS score was compared to admission NIHSS score using a paired t-test.RESULTS:191 tPA cases were identified with 150(79%) administered at our center and another 41(21%) administered as a telephone-consult
supported drip and ship.Age was 66+16 with median admission NIHSS scores of 12 (IQR 7-17).All had normal CT scans or potentially reversible early signs of ischemia without hypo-attenuation.Inadvertent use occurred in 35(18.3%) cases:Stroke mimic (n=2);questionable onset time(8);stroke within past 3 months(5);major surgery within past 14-days(1);BP >185/110 at time of bolus(3);GI hemorrhage within 21 days(1);seizure at stroke onset(3);elevated coagulation profile(7);platelet count < 100,000
(3);history of intracranial trauma/hemorrhage(1);and history of clipped intracranial aneurysm(1).An additional 15 (8%) patients with NIHSS<4 were treated for the presence of disabling deficit,as determined by the treating physician.On-treatment BP protocol violations(at least 1) occurred in 77(40%) of cases.A total of 2(1%) sICHs occurred:1 in an on-label case with on-treatment BP protocol violations;1 in a patient with unknown chronic subdural hematoma unapparent on pre-treatment scan.Median
discharge NIHSS was 6(IQR 2-13) and was significantly lower than admission NIHSS scores(mean difference 2.6; 95%CI 1.3-4.0; p<.001),with a discharge mRS median of 3(IQR 2-4).
CONCLUSIONS:Our findings support selection of patients for intravenous tPA based on identifying patients with disabling deficits and brain imaging consistent with potential reversibility of ischemia.The inadvertent tPA use with such an approach appears to be as safe as routine on-label use in our study.
3 Acute stroke: clinical patterns and practice
16:50 - 17:00
Increased amount of physical activity in the acute phase is associated with good functional outcome 3 months after stroke
T. Askim1, J. Bernhardt2, Ø. Salvesen1, B. Indredavik1
Norwegian University of Science and Technology, Trondheim, NORWAY1, Florey Neuroscience Institutes, Melbourne, AUSTRALIA2
Background: Helping patients be physically active early afters stroke is believed to contribute to the good functional outcome achieved with treatment in a comprehensive Stroke Unit, but the association between physical activity and outcome is still unclear. The aim of this study was to examine the association between the patient activity levels and 3 month functional outcome in an unselected group of acute stroke patients.
Methods: All consenting patients admitted to the Stroke Unit at St. Olavs Hospital, Trondheim University Hospital, Norway were included in this prospective observational study. Patients were observed using a standardised method of observation at
10-minute intervals from 8:00 AM to 5:00 PM over a single day, between 1-14 days post stroke. Motor activity was recorded at each observation, and classified as; 1) in bed, 2) sitting out of bed and 3) higher motor activities (transfer/standing/walking).
The modified Rankin Scale (mRS) was used to measure 3 month outcome.
Results: 88 patients (58 % male) were included. Mean (SD) baseline characteristics were, age; 78.7 (9.1) years, time since stroke; 6.6 (3.7) days and NIHSS score; 7.4 (6.4) points. 38.6 % had moderate to severe stroke (NIHSS>7). Linear regression adjusted for stroke severity and age, with 3 month mRS as dependent variable and motor activity as independent variable showed that increased time in bed in the acute phase was associated with high mRS score (poor outcome) three months later (regression coefficient (B);0.014, CI;0.001 to 0.028, p=0.037), while more time in higher motor activities was associated with low mRS score (good outcome) at 3 month follow up (regression coefficient (B);-0.020, CI;-0.036 to -0.004, p=0.013).
Conclusion: The results from this study support that physical activity is favourable for acute stroke patients.
4 Acute stroke: clinical patterns and practice
17:00 - 17:10
Effects of blood pressure lowering in different subtypes of acute ischaemic stroke: Results from the Scandinavian Candesartan Acute Stroke Trial
E. C. Sandset, A. G. Hornslien, E. Berge
Oslo University Hospital Ullevål, Oslo, NORWAY
Background:
The Scandinavian Candesartan Acute Stroke Trial (SCAST) found no benefits of blood pressure (BP) lowering treatment with the angiotensin receptor blocker candesartan in acute stroke. We have investigated the impact of treatment within different subtypes of ischaemic stroke.
Methods:
SCAST was a randomised, placebo-controlled trial of candesartan in 2,029 patients with acute stroke (<30 hours, ischaemic or haemorrhagic) and elevated BP (systolic BP &#8805;140 mm Hg). Treatment was administered for 7 days. Stroke was classified according to the Oxfordshire Community Stroke Project (OCSP) classification. There were two effect variables: the composite end-point of vascular death, myocardial infraction or stroke (analysed using Cox regression); and functional outcome at 6
months (mRS) (analysed using logistic regression). We adjusted for baseline systolic BP and age.
Results:
1,733 patients with ischaemic stroke were enrolled: total anterior (TACI) 129, partial anterior (PACI) 850, posterior (POCI) 236, lacunar infarction (LACI) 510 and other 8 patients.Patients with TACI were older, had more severe strokes, and more often
atrial fibrillation or previous stroke/TIA. POCI patients had lower SBP and DBP at baseline. Within each subtype, baseline characteristics were well balanced between the treatment groups. The figure shows the results for both effect variables. We found
no differential treatment effect in any of the stroke subtypes for either of the effect variables. For functional outcome there was a non-significant trend towards a better effect in patients with large infarcts than in those with smaller infarcts.
Conclusion:
These findings support the main findings in SCAST, that there is no indication for routine blood pressure lowering treatment in the acute phase of ischaemic stroke. A possible better treatment effect in patients with larger infarcts than in those with smaller
infarcts needs to be assessed in further trials.
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5 Acute stroke: clinical patterns and practice
17:10 - 17:20
Prestroke glycemic control in associated with good outcome in stroke patients treated with reperfusion therapies
L. Llull, A. Cervera, S. Amaro, X. Urra, V. Obach, A. Chamorro
Comprehensive Stroke Center, Hospital Clinic, Barcelona, SPAIN
Background: Diabetes is a well known risk factor for stroke. Both diabetes and hyperglycemia at admission have been associated to a worse outcome after stroke. However, it is unknown whether glycemia at admission or prestroke glycemic control
(PSGC) is the responsible for the bad prognosis. A recent report indicated that an inadequate PSGC, evaluated with glycated hemoglobin (HbA1c), was an independent predictor for bad outcome in ischemic stroke patients. The aim of our study was to
evaluate the association of basal glycemia and HbA1c with outcome in stroke patients treated with reperfusion therapies
Methods: A cohort of 294 ischemic stroke patients admitted from 10/2008 to 12/2010 and treated with reperfusion therapies was analyzed. All patients had a record of stroke risk factors, baseline NIHSS, clinical and laboratory variables, and outcome at 3
months. Good outcome was defined as a modified Rankin Scale (mRS) 0-2. Excellent outcome was defined as mRS 0-1. PSGC was studied during admission with HbA1c. Assessment of variables associated with outcome was performed with univariate
and multivariate analysis, adjusting by age and baseline NIHSS.
Results: Overall, 246 patients had baseline glycemia and HbA1c at admission recorded. Basal glycemia was not different among patients with good or bad outcome (135.5 +/- 46.1 vs. 140.8 +/- 50.3; p= 0.35). HbA1c was lower in patients with good outcome (5.76 vs. 6.16; p=0.03), or excellent outcome (5.71 vs. 6.01; p=0.03). In the multivariate analysis, HbA1c was independently associated to good (OR 0.76, IC95% 0.61–0.96; p=0.019) and excellent outcome (OR 0.78, IC95% 0.62–0.99; p=0.038).
This association was stronger in diabetic patients (OR 0.66, IC95% 0.46–0.95; p=0.023)
Conclusion: In this cohort of patients treated with reperfusion therapies, adequate PSGC, rather than basal glycemia, was associated with a better prognosis after acute stroke. The association was strongest amongst diabetic patients
6 Acute stroke: clinical patterns and practice
17:20 - 17:30
Do all patients admitted to hospitals with acute ischemic strokes need in-hospital echocardiography?
B.K. MENON, J.I. COULTER, S. BAL, C. GODZWON, S. WEEKES, S. HUTCHISON, M.D. HILL, S.B. COUTTS
UNIVERSITY OF CALGARY, CALGARY, CANADA
Background: We sought to determine the diagnostic yield of echocardiography in ischemic strokes and its utility in changing medical management. In addition, we explored the possibility of creating a risk model that can help in guiding the use of echocardiography in in-patients with acute ischemic strokes.
Methods: This is a retrospective chart review of patients admitted to the Foothills medical center, Calgary from Jan 2009 to June 2010 with a diagnosis of acute ischemic stroke who had TTE and/or TEE as part of inpatient diagnostic evaluation. Clinical
findings including baseline cardiac exam and ECG were noted. High yield findings on TTE and TEE were defined using 2008 American Heart Association guidelines. Imaging at baseline (CT and/or MRI) was analyzed and data dichotomized into patterns
suggestive of a proximal embolic source (cardiac/arch) and those not (large vessel involvement, isolated small subcortical infarcts).
Results: Of 439 patients (56.3% male, mean age 66.9 +/-14.48 yrs) included in the study, 371/439 (84.5%) had TTE and 68/439 (15.5%) had a TEE in addition. Anticoagulation was added in 69/439 (15.7%) patients, of which 33/69 had afib on ECG.
High yield echo findings were seen overall in 35/439 (8%) patients. High yield echo findings that changed medical management was found in 16/439 (3.6%) with either a history of CAD, an abnormal cardiac exam, abnormal ECG or a “proximal embolic
source” imaging pattern when compared to 2/439 (0.45%) when these variables were all normal. After adjusting for age, gender, presence of CAD at baseline, imaging and ECG abnormalities, the odds for adding anticoagulation given high yield echo
findings was 11.37 (95% CI 4.81 – 26.86, p=0.0001).
Conclusion: The yield of TTE/TEE resulting in change in medical management (adding anticoagulation) is low. Nonetheless, the odds of adding anticoagulation given high yield findings on TTE/TEE is high. We intend to develop a risk model utilizing
CAD history, cardiac exam, ECG and neurovascular imaging that can be used to triage patients for in-hospital vs. Outpatient echocardiography.
7 Acute stroke: clinical patterns and practice
17:30 - 17:40
Graduated compression stockings in stroke: the effect of the neutral CLOTS 1 trial on the use of graduated compression stockings, as assessed in the ‘Efficacy of Nitric Oxide Stroke’ (ENOS) trial
S. Ankolekar1, C. Hogg1, D. Bereczki2, N. Sprigg1, A. Gommans3, E. Berge4, J. Wardlaw5, M. Dennis5, P. Bath1
University of Nottingham, Nottingham, UNITED KINGDOM, Semmelweis University, Budapest, HUNGARY2, Hawke’s Bay District Health Board, Hastings, NEW ZEALAND3, Ulleval University Hospital, Oslo, NORWAY4, University of Edinburgh,
Edinburgh, UNITED KINGDOM5
Background
Current evidence suggests that the time lag from the publication of randomised clinical trial (RCT) results to changes in prescribing behaviour for drugs is gradually reducing. However, the effect of results of clinical trials of devices on clinical practice is
less clear.
Methods
Prospective data from the ongoing ENOS trial were analysed to assess the use of graduated compression stockings (GCS) for deep vein thrombus (DVT) prophylaxis in acute stroke patients before and after the publication of the large neutral Clots in Legs
Or sTockings after Stroke’ (CLOTS-1) trial.
Results
Data on GCS use were available for 1,971 patients with acute stroke enrolled into ENOS from February 2003 to April 2011; of these, 498 (25.3%) wore GCS. Prior to the publication of CLOTS-1, GCS use was common (>50%) in the UK, Australasia and
Canada, but infrequent in Asia and the rest of Europe. After publication of CLOTS-1, use of GCS in the UK declined from 398/656 (60.7%) to 20/567 (3.5%) (p<0.001) but not elsewhere, e.g. in Australasia (56.8% to 70.0%, p=0.24, but based on small
numbers). Practice change was apparent within 3 months of the study publication and was sustained thereafter. GCS use was similar in ENOS sites that did or did not take part in CLOTS-1or 2 both before (61.2 vs 59.2%, p=0.38) and after (3.8% vs 3.4%,
p=0.48) the CLOTS-1 publication. Regions with low GCS use before CLOTS-1or 2 remained low afterwards. In the UK, there was no change in anticoagulation use before and after CLOTS-1 (12.0% vs 12.2%, p=0.51).
Conclusions
The study suggests that the results of clinical trials of devices can influence clinical practice rapidly, at least in some countries and in respect of a neutral result for a widely used and moderately expensive (time and finance) intervention.
8 Acute stroke: clinical patterns and practice
17:40 - 17:50
Are stroke patients who present at hospital outside of normal hours more likely to die?
J.T. Campbell1, M. Roughton1, S.J. Kavanagh1, A.M. Hoffman1, A.G. Rudd2, P. Tyrrell3
Royal College of Physicians on behalf of the Intercollegiate Stroke Working Party, London, UNITED KINGDOM1, Guy’s and St Thomas’ NHS Foundation Trust, London, UNITED KINGDOM2, University of Manchester, Manchester, UNITED KINGDOM3
Background: We have previously presented data from the Stroke Improvement National Audit Programme (SINAP) comparing mortality and quality of care for those patients who arrive at hospital within normal hours and out of hours. Our previous study
showed that quality of care and 30 day mortality was worse for those patients presenting out of hours. We now present data using a much larger cohort of patients, with adjustments made.
Methods: SINAP is a prospective database of acute stroke patients, documenting details of processes of care over the first 72 hours. We compared several quality of care indicators and mortality at 7 and 30 days, for patients who arrived within normal
hours (Monday – Friday 8am to 6pm) and for those who arrived out of hours. Quality of care was defined according to time from arrival at hospital to interventions (e.g. CT scan), whether the patient received thrombolysis where eligible and other measures. Mortality is based on data linkage with a national database of registered deaths. In comparing results across the two groups, our data were adjusted for age, gender, level of consciousness in the first 24 hours and Oxford Community Stroke Project
(OCSP) classification.
Results: 30,351 stroke patients were newly admitted to 99 hospitals between April 2010 and September 2011. Out of hours care is significantly associated with longer arrival at hospital to stroke bed times, longer CT scan delays and lower rates of thrombolysis amongst eligible patients. Unadjusted, the 30 day mortality rate was 11.8% (1671/14116) compared with 13.8% (2093/15180) for patients arriving out of hours (p <0.001). After adjusting the data (as outlined in methods) mortality differences were
no longer significant (p=0.147).
Conclusion: Patients with acute stroke who arrive outside of normal hours wait longer for key interventions and are less likely to be thrombolysed. However, in this cohort there was no association with 7 and 30 day mortality.

9 Acute stroke: clinical patterns and practice
17:50 - 18:00
The impact of the Acute Stroke Nurse role on thrombolysis treatment times and adherence to protocol.
S. Coote1, J. Bray2, K. Coughlin1, A. Moore1, C. Bladin1
Department of Neurology, Box Hill Hospital, Box Hill, AUSTRALIA1, Ambulance Victoria, Doncaster, AUSTRALIA2
Background:
The Acute Stroke Nurse (ASN) role at Box Hill Hospital is a business hours (weekday 8am – 4.30pm) first responder role designed to fast track acute stroke patients through thrombolysis screening in the Emergency Department. Since 2005, this role has
been filled in either a full-time (FT) or part-time (PT) capacity, except for a 5-month period in 2010 where the role was vacant. We sought to explore the influence of having a full-time ASN, compared to part-time or no ASN, on thrombolysis rates, times,
protocol violations and complications.
Methods:
Data was extracted from the hospital’s stroke thrombolysis database for the period 2005 to 2011. Only cases occurring during business hours were included. Statistical comparisons were made using chi-square test.
Results:
Exactly half (n=177) of the 354 thrombolysis cases occurred during business hours, and the ASN attended 83% of cases when the role was filled FT and 35% when PT. No difference was seen in median door-to-CT times (25 minutes); however faster median door-to-needle times were achieved when the ASN was FT (80 min) or PT (85 min) compared to when role was vacant (93 minutes, p=0.005) and more patients were treated within 60 minutes of arrival (34%, 29% and 9%, respectively). Protocol violations were greatest for the period when no ASN was available (27% versus FT 19% and PT 0%, p=0.025) as were rates of AICH (18% versus FT 9% and PT 12%), although this was not statically significant. Rates of SICH (4.5%) and in-hospital deaths
(9%) were low throughout and not statically different throughout the three ASN periods. Overall thrombolysis treatment rates were consistent through-out the three ASN time periods and have slowly increased over time (12% to 18%,) especially since the
extension of the time treatment window in 2008 to 4.5 hours.
Conclusion:
The Acute Stroke Nurse role seems to have a positive impact on time to thrombolysis and protocol adherence, with best thrombolysis times achieved with a FT ASN.
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1 Small vessel stroke and white matter disease
16:30 - 16:40
Cognitive Impairment in Lacunar Stroke Patients.The Secondary Prevention of Small Subcortical Strokes (SPS3) trial.
O.R. Benavente1, L.A. Pearce2, A.M. Roldan2, L. Catanese3, L.A. McClure4, R.G. Hart5
University of British Columbia, Vancouver, CANADA1, University of British Columbia, Vancouver, CANADA2, Boston University, Boston, USA3, University of Alabama, Birmingham, USA4, McMaster University, Hamilton, CANADA5
Background: Lacunar strokes are a leading cause of cognitive impairment and dementia, however adequate characterization is still lacking. The aim of the study was to estimate prevalence of neuropschological (NP) impairment and its relationship with
white matter hyperintensities (WMH) on MRI.
Methods: SPS3 is a multi-center randomized trial that included a well-defined cohort of MRI proven lacunar stroke patients. For this analysis we consider NP testing data collected at study entry for all English speaking participants. The hour-long NPT
covered a wide range of domains. NP status was defined as Not Cognitively Impaired (NCI) and Mild Cognitive Impairment (MCI) if there was impairment in memory and/or non-memory domains. WMH on entry MRIs were rated with the age-related
white matter changes (ARWMC) scale (mild=0-4; moderate=5-8; severe=9+).
Results: Of the 3020 SPS3 participants, 1632 were included in these analyses. Performances (z-scores) on all NPT were lower than normal for age, and for education and gender. The largest deficits were seen on tests of episodic memory (mean -0.92 to
-0.68), verbal fluency (mean -0.89), and motor dexterity (median -2.5). Based on these domains, NP status was 53% NCI, 17% amnestic MCI, 17% amnestic multidomain MCI, and 13% non-amnestic MCI. WMH were independently associated with MCI
(OR 1.3 per 3 unit increase, 95% CI 1.2-1.4, p< 0.001). Odds of MCI with ARWMC scores moderate and severe were 1.5 (95% CI 1.2-1.9) and 2.0 (95% CI 1.5-2.7) respectively relative to those with mild ARWMC.
Conclusion: In this large, well-defined cohort of lacunar stroke patients, MCI was present in half of the participants. Severity of WMH was independently associated with MCI. The most significant impairments were on tests of processing speed, motor
dexterity, executive function, and episodic memory. NP function should be assessed in future clinical studies and trials directed at subcortical stroke populations.
2 Small vessel stroke and white matter disease
16:40 - 16:50
Clinical-radiological spectrum of transient focal neurological episodes in cerebral amyloid angiopathy: multicentre MRI cohort study and systematic review
A. Charidimou1, A. Peeters2, Z. Fox3, S.M. Gregoire1, Y. Vandermeeren4, P. Laloux4, H.R. Jäger5, J-C. Baron6, D.J. Werring1
UCL Institute of Neurology and The National Hospital for Neurology, Department of Neurology, Cliniques Universitaires UCL Saint Luc, Brussels, BELGIUM2, Biomedical Research Centre, UCL and Education Unit, UCL Institute of Neurology, Queen
Square, London, UNITED KINGDOM3, Department of Neurology, CHU Mont-Godinne, Université Catholique de Louvain and Institute of Neuroscience, Université Catholique de Louvain, Brussels, Lysholm Department of Neuroradiology, UCL Institute of Neurology and National Hospital for Neurology and Neurosurgery, London, UNITED KINGDOM5, Department of Clinical Neurosciences, University of Cambridge, Addenbrooke’s Hospital and UMR 894 INSERM-Université Paris, Cambridge,
UNITED KINGDOM6
Background: Cerebral amyloid angiopathy (CAA) is a major cause of intracerebral haemorrhage (ICH) and cognitive impairment. Transient focal neurological episodes (TFNE) are also recognized in CAA, and may signal a high risk of future ICH. The
prevalence, clinical-imaging spectrum and natural history of TFNE are not well characterised. We undertook a multicentre retrospective MRI study and pooled these data with all published cases identified in a systematic review.
Methods: We included patients with CAA (diagnosed by the modified Boston criteria) from 4 specialist centres with clearly documented TFNE and no known explanation other than CAA. Clinical, imaging and follow-up information were obtained. MRI
(including T2*-GRE) was standardized in each centre; images were reviewed blinded to clinical data. Similar data were extracted from all published cases.
Results: In our cohort of CAA patients (n=181), 25 (13.8% [95%CI: 9.1%-19.7%]) had TFNE. Positive (“aura-like” spreading paraesthesias/positive visual phenomena, or limb jerking) and negative symptoms (“TIA-like” sudden-onset limb weakness,
dysphasia, or visual loss) were equally common (48% vs. 52%). TFNE were related to haemorrhagic MRI features including lobar ICH (76%), lobar microbleeds (58%), cortical superficial siderosis and convexity subarachnoid haemorrhage (54%). Cortical infarcts were found in 2 patients. A meta-analysis of our follow-up data with all published reports showed a very high early risk of symptomatic ICH after TFNE (25.3% [95%CI: 16.3%-38.0%] at 8 weeks), related neither to clinical features, nor to
previous symptomatic ICH.
Conclusions: (1) TFNE are common in CAA, and include both positive and negative neurological symptoms which correspond to haemorrhagic MRI features; (2) TFNE predict a very high early risk of potentially preventable symptomatic ICH; and (3)
blood-sensitive MRI sequences are important in the investigation of TFNE, even in the absence of a pre-morbid diagnosis of CAA.
3 Small vessel stroke and white matter disease
16:50 - 17:00
Subcortical infarcts cause cortical thinning in connected cortical regions: evidence for secondary neurodegeneration
M. Duering1, R. Righart1, E. Csanadi1, E. Jouvent2, D. Hervé2, H. Chabriat2, M. Dichgans1
Institute for Stroke and Dementia Research (ISD), Munich, GERMANY1, Department of Neurology, CHU Lariboisière, AP-HP, Paris, FRANCE2
Background: Brain atrophy is a major predictor of cognitive decline and dementia. However, the mechanisms underlying atrophy, in particular cortical atrophy, in small vessel disease are largely unknown. Several studies suggest an association between
the burden of subcortical ischemic lesions and brain atrophy. Still, there have been no systematic studies directly examining this relationship.
Methods: 275 patients with CADASIL, an inherited small vessel disease, were enrolled in a longitudinal study with scheduled visits at baseline, 18, 36 and 54 months. Incident lacunar infarcts on follow-up MRI scans were systematically identified using
T1 difference images. Probabilistic tractography was used to determine the cortical regions connected to the incident infarct. For this purpose the location of the incident lesion was transferred to the DTI scan preceding the infarct and used as a tractography seed. Cortical thickness measurements were performed over time for the connected cortical region and non-connected cortical regions using the Freesurfer software package.
Results: 9 patients with a single incident lacunar infarct during the follow-up period were analyzed. For all subjects cortical thinning over time was more pronounced in the connected cortical region compared with non-connected regions (W=0, p=0.0039,
two-tailed Wilcoxon signed-ranks test, n=9). Cortical thinning was more pronounced with increasing thresholds for the probability of tract connectivity (r=0.9646, p<0.0001, Spearman’s rank correlation).
Conclusion: This is the first study providing direct evidence for focal changes of cortical morphology following lacunar infarcts in connected subcortical tissue. Thinning was most pronounced in cortical regions showing a high probability of connectivity
with incident infarcts. This implies a role for secondary neurodegeneration within the cortical grey matter following axonal damage in the white matter.
4 Small vessel stroke and white matter disease
17:00 - 17:10
TEN-YEAR PREMORBID BLOOD PRESSURE CONTROL AND WHITE MATTER CHANGES IN A POPULATION-BASED COHORT OF TIA AND STROKE PATIENTS
M. Simoni, L. Li, Z. Mehta, P.M. Rothwell
Nuffield Department of Clinical Neurosciences University of Oxford, Oxford, UNITED KINGDOM
BACKGROUND: White matter changes (WMC) on brain imaging increase steeply with age, and are thought to reflect chronic subcortical ischaemia. Hypertension is a risk factor for WMC, but this association has been weaker and inconsistent in the elderly, perhaps because use of only a single baseline or a limited number of recent blood pressure (BP) measurements does not reliably reflect longer-term hypertension or because WMC may also be exacerbated by the age-related fall in diastolic BP in the
elderly. We determined the association based on all BP measures over the previous 10-years.
METHODS: In a cohort of patients with stroke or TIA (Oxford Vascular Study), we collected all pre-morbid BPs from primary care records. WMC were rated on baseline CT or MRI with four scales (ARWMC; van Swieten; Fazekas; Oxford) and agespecific associations with BP parameters (mean and maximum systolic, diastolic and pulse pressure) calculated based on baseline vs 10-year measurements. RESULTS: 1840 patients were assessed by MRI (520) and/or CT (1717). Results were similar for
each of the WMC scales used and for CT and MRI. Associations between BP parameters and WMC were consistent in patients under 65 years, although 10-year mean was more strongly associated than most recent BP: e.g. OR (95%CI) per 10mmHg SBP
and van Swieten scale - 10-yr mean=1.37 (1.12-1.68) p=0.002; most recent= 1.18 (1.00-1.39) p=0.046. However, all associations with SBP diminished with age and none were significant at age ≥75 years. In contrast, 10-year mean DBP remained positively associated with WMC in the elderly (≥75 years - 1.48, 1.19-1.84, p=0.001), with no evidence of a J-shape.
CONCLUSIONS: Associations between BP parameters and WMC strengthen when based on multiple BP measures over 10-years. Although the association with SBP still diminishes with age, there is no evidence that low SBP or DBP are associated with
more severe WMC in the elderly.
5 Small vessel stroke and white matter disease
17:10 - 17:20
Does the differential distribution of acute lacunar infarcts and white matter lesions in the brain explain why lacunar infarcts but not white matter lesions present with acute symptoms?
M.C. Valdes-Hernandez1, L.C. Maconick2, F. Doubal3, S. Makin4, C. Sudlow4, S. Munoz Maniega1, J.M. Wardlaw1
University of Edinburgh, Brain Research Imaging Centre, Edinburgh, UNITED KINGDOM1, University of Edinburgh, School of Medicine, Edinburgh, UNITED KINGDOM2, University of Edinburgh, Division of Geriatric Medicine, Edinburgh, UNITED KINGDOM3, University of Edinburgh, Division of Clinical Neurosciences, Edinburgh, UNITED KINGDOM4
Background:
Acute and old non-cavitated lacunar infarcts look very similar to age-related white matter lesions (WML) on MR imaging (except DWI). Lacunar infarcts cause symptoms but WML accumulate apparently silently, the reason for this symptomatic difference being unclear. We hypothesised this is because lacunar infarcts affect primary motor/sensory tracts, whilst WML commonly affect less eloquent areas.
Methods:
We recruited patients with an acute lacunar ischaemic stroke clinical syndrome and a relevant DWI-positive lesion. We extracted the acute lacunar lesions using optimized threshold delineation in FLAIR guided by DWI. We registered all images to an
age-relevant brain template using affine registration, calculated the probability distribution (PD) of the lacunar infarcts and compared this with the PD of asymptomatic WML from stroke-free subjects of similar age.
Results:
In 178 patients, mean age 65+/-SD12 years, median lacunar infarct volume was 0.9ml (IQR 1.1). The highest probability of acute lacunar infarcts was in the mid posterior limb of the internal capsule (PD 0.3/mm3), with decreasing PD: up primary
motor+sensory tracts in centrum semiovale(CS) to peripheral subcortex (PD 0.23/mm3), to lateral thalamus (PD 0.16/mm3), medial lentiform nucleus (PD 0.09/mm3), posterior end of the anterior internal capsule and pons (PD 0.02/mm3) but nowhere
else. In contrast, in 120 controls (age 71-73 years), WML (median volume 7.7ml, IQR 13.4), were distributed symmetrically anteriorly to posteriorly, right to left, in periventricular, CS, internal+external capsules, and brainstem white matter and throughout the basal ganglia.
Conclusion:
Lacunar infarcts cause symptoms mainly because they affect primary motor or sensory tracts whereas WMLs, often of similar appearance, affect less eloquent regions. As both are in perforating arteriolar territories, most acute lacunar infarcts and WML
may have a similar pathology if symptoms can be explained by eloquence of location.
6 Small vessel stroke and white matter disease
17:20 - 17:30
Hypertension and cerebrovascular damage of the corpus callosum: the RUNDMC Study
R. Gons1, L.B. van Oudheusden2, K.F. de Laat2, A.G.W. van Norden2, I.W.M. van Uden2, D.G. Norris2, M.P. Zwiers2, F.-E. de Leeuw2
Catharina Hospital Eindhoven, the Netherlands, Eindhoven, THE NETHERLANDS1, Department of Neurology, Center for Neuroscience, Donders Institute for Brain, Cognition and Behaviour, Radboud University Medical Center, Nijmegen, THE NETHERLANDS2
Background Vascular factors play a role in Alzheimer’s disease, presumably due to emergence of white matter lesions (WML). However, important white matter structures in the etiology of AD, including the corpus callosum (CC) remain invariably free
from macroscopical WML, although microstructural changes assessed with diffusion tensor imaging have been described in the CC. Most of these microstructural changes in other white matter areas have been related to vascular factors, this has never
been investigated in the CC.
Objective: To investigate whether hypertension and its treatment status is related to the DTI changes in the CC in patients with WML.
Methods In 503 subjects with cerebral small vessel disease, age 50-85 years, we cross-sectionally investigated the relation between hypertension, hypertension treatment status and the microstructural integrity of the CC. All of the subjects underwent 1.5T MRI and DTI scanning. Fractional anisotropy (FA) and mean diffusivity (MD) were calculated in four substructures of the CC (genu, anterior body, posterior body and splenium). Differences between groups were calculated with age and sex adjusted
analysis of covariance.
Results 43.5% were women, mean age was 65.6 years. Compared to normotensive subjects, hypertensive subjects had a significant higher mean MD and a lower mean FA in both anterior body and splenium (mean FA difference: 0.018, P = 0.049; 0.030, P
= 0,012). Treated uncontrolled hypertensive subjects had the lowest microstructural integrity compared to normotensives (mean FA difference: 0.033, P = 0.002; 0.044, P = 0,003).
Conclusions Hypertension is related to microstructural integrity changes of the CC and may be related to cognitive performance. Adequate blood pressure treatment might postpone these changes.
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7 Small vessel stroke and white matter disease
17:30 - 17:40
Creation and validation of the CADASIL scale: a screening tool to select patients for the NOTCH3 gene analysis
F. Pescini1, S. Nannucci1, B. Bertaccini2, E. Salvadori1, S. Bianchi3, M. Ragno4, C. Sarti1, R. Valenti1, M. Moretti5, S. Chiti6, M.L. Stromillo3, A. Federico3, D. Inzitari1, L. Pantoni1, M.L. Stromillo3
Department of Neurological and Psychiatric Sciences, University of Florence, Florence, ITALY1, Department of Statistics G. Parenti, University of Florence, Florence, ITALY2, Department of Neurological and Behavioural Sciences, University of Siena,
Siena, ITALY3, Division of Neurology, C & G Mazzoni Hospital, Ascoli Piceno, Ascoli Piceno, ITALY4, Department of Imaging, Neuroradiology Unit, Careggi University Hospital, Florence, Florence, ITALY5, Department of Imaging, Careggi University
Hospital, Florence, Florence, ITALY6
Background: CADASIL (Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and Leukoencephalopathy) is an inherited disease caused by NOTCH3 gene mutations. The phenotype is highly variable, and, although the full clinical-neuroimaging picture maybe suggestive of CADASIL, no characteristic is pathognomonic. Thus, the genetic test remains the diagnostic gold standard, but because it is costly and time-consuming, a pre-genetic screening appears desiderable.
Methods: We developed the CADASIL scale, a screening tool to be applied in the clinical setting. A preliminary scale was developed assigning weighted scores to the most common disease features based on their frequencies obtained in a pooled analysis
of the largest international CADASIL series. We performed a Receiver Operating Characteristic analysis after the application of this scale to 61 CADASIL and 54 NOTCH3-negative probands. To improve the scale accuracy we then developed an ad-hoc
optimization algorithm to detect the definitive scale. A third group of patients affected by age-related leukoencephalopathy was finally included in the algorithm to evaluate the scale stability.
Results: The cut-off score of the preliminary scale had a sensitivity of 92% and a specificity of 54% versus the genetic diagnosis. Applying the definitive scale, a cut-off score with higher sensitivity (96.7%) and specificity (74.2%) was obtained. This scale
was robust to the contamination of the group of age-related leukoencephalopathy patients.
Conclusions: The CADASIL scale is a simple and sufficiently accurate screening tool to select patients with a high probability to be affected by the disease and therefore to be subjected to the genetic testing.
8 Small vessel stroke and white matter disease
17:40 - 17:50
Is obstructive sleep apnoea a risk factor for leukoaraiosis?
U.G. Schulz1, R.H. Mason2, S. Howard1, P.M. Rothwell1, J.R. Stradling2
Stroke Prevention Research Unit, Nuffield Department of Clinical Neurosciences, Oxford University, Oxford, UNITED KINGDOM1, Nuffield Department of Clinical Medicine, Oxford University, Oxford, UNITED KINGDOM2
Background: Obstructive sleep apnoea (OSA) is associated with hypertension, nocturnal blood pressure (BP) spikes and an increased risk of stroke. It may therefore also be associated with a higher risk of developing leukoaraiosis (LA), and treatment of
OSA with continuous positive airway pressure (CPAP) could reduce onset or slow progression of LA. However, only few data about the prevalence of LA in patients with OSA, and any association between degrees of severity of either condition exist. We
studied the prevalence of LA in a cohort of patients with sleep-study proven OSA prior to treatment with CPAP.
Methods: We studied patients who were part of a clinical treatment trial (MOSAIC) in minimally symptomatic OSA. All patients had MRI-brain (FLAIR) at baseline. A single observer assessed the images for the presence and severity of LA (ARWMCscore). We related the extent of LA to the severity of OSA (measured by oxygen desaturation index) and the presence of other vascular risk factors.
Results: 182 patients (158 [85.4%] men, mean (SD): age 57.7 [7.3]) took part in the study. Although 134 [73%] of patients had some evidence of LA, the extent was generally mild; only 36 patients (19%) had an ARWMC score >4. Increasing age
(p=0.001), systolic BP (p=0.002), and variability (CV) of systolic BP (p=0.008) were associated with increasing severity of LA, whereas other vascular risk factors and severity of OSA (p=0.13) showed no association.
Conclusion: Our data confirm the well-known association between LA, age and increasing BP, but we found no dose-response relationship between severity of OSA and LA. This may have been due to the diagnosis of OSA being relatively recent, and to
the generally mild degree of LA in this cohort. Nevertheless, our findings suggest that OSA is not a strong independent risk factor for LA, and that any effect reported in other studies may be due to confounding by the association of both OSA and blood
pressure with obesity.
9 Small vessel stroke and white matter disease
17:50 - 18:00
HIRNaktivitaet – Physical Activity and Healthy Ageing – Influence of Small Vessel Disease
M. Griebe, C. Bähr, A. Schäfer, H. Leweling, J. Saur, P. Eisele, C. Blahak, A. Gass, M.G. Hennerici, K. Szabo
Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY
BACKGROUND: Growing old in good physical and mental shape is of great personal and economical interest for both the individual and the society. Known predictors of healthy ageing are high physical, intellectual and spiritual activity during lifetime,
high socioeconomic status and mediterranean diet. In our project HIRNaktivitaet we are investigating the effect of the initiation of a regular physical work-out on memory functions in a cohort of non-demented senior citizens. In addition, we will analyse
the impact of incidental small vessel lesions on the adaptive mechanisms. METHODS: HIRNaktivitaet is a randomised, single-centre, partial cross-over clinical trial. Out of 128 candidates aged ≥60 years, 71 were randomised in five groups. Structured
physical training, comprising of three one-hour units of aerobic exercise per week in a period of three months, is being conducted in a collaborating fitness centre. Preceding a three-month control phase and before and after the training cycle the following
investigations are being performed: neurological examination and history, assessment of adverse events, stance and gait testing ( including a computerised gait analysis), ECG, lab tests (vascular risk profile, cardiac enzymes), spiroergometry, body impedance analysis, neuropsychological testing (with emphasis on working memory and executive functions) and an MRI scan (fMRI with working memory paradigm, connectivity analysis, DTI, MP-RAGE, 3D-FLAIR, SWI). RESULTS: The study is ongoing, two of the five groups have finished the three-month training cycle. 22 of these 26 participants were very satisfied with the experience and continue with the training. The other three groups will be practising until May 2012. CONCLUSIONS: HIRNaktivitaet addresses several important scientific questions concerning healthy aging and its underlying mechanisms. In particular, neuronal plasticity will be analysed on white and grey matter levels. Preliminary results of the study will be communicated.
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1 Vascular imaging
8:30 - 8:40
Identification of vulnerable, vascularized carotid plaques using a novel automated, standardized and reproducible technique for measurement of contrast uptake
O. Hjelmgren1, P. Holdfeldt1, L. Johansson2, B. Fagerberg1, U. Prahl1, C. Schmidt1, G. Bergström1
Wallenberg Laboratory for Cardiovascular Research and Center for cardiovascular and metabolic research, Sahlgrenska Academy, University of Gothenburg, Gothenburg, SWEDEN1, University of Uppsala, Uppsala, SWEDEN2
Background: Plaque vascularization contributes to plaque vulnerability. Contrast Enhanced Carotid UltraSonography (CEUS) is a suggested technique to assess vascularization of carotid plaques. However, there is an urgent need for standardization and
evaluation of the CEUS technique.
We aimed to develop a standardized protocol for CEUS examination and software for automated, off-line quantification of contrast uptake in carotid plaques and to examine reproducibility and performance of the technique to identify vulnerable plaques.
Methods: A standardized bolus of contrast agent (SonoVue) was given and a 90 second cine-loop was captured in a longitudinal section at maximum plaque height on a Siemens S2000 (9L4 Transducer). A Contrast Quantification Program (CQP) was developed and trained to identify percentage of the plaque (0-100%) showing contrast uptake after motion correction and application of a noise reduction algorithm. The technique was evaluated on a mixed population of patients suffering ipsilateral cerebrovascular events (n=9) or being asymptomatic (n=37).
Results: After training and validation, CQP correlated (r=0.68, p<0.001) with a visual, 5 scale classification of CEUS uptake by two blinded, independent, experienced sonographers. Plaques with high contrast uptake could be identified with a sensitivity
and specificity of 76% and 70% respectively (AUC=0.844). Repeated contrast injections showed a high reproducibility (Limits of agreement=2.25(-24.0;28.5), Intra Class Correlation=0.935). Patients with a history of ipsilateral stroke or TIA had significantly higher CQP value than asymptomatic patients (median 81%, IQR 28-100, vs 18%, IQR 8-37, p<0.05).
Conclusion: We present a reproducible and objective way to identify vascularization of carotid plaques. The technique has an 80% power to detect 10% changes in contrast uptake if 30 patients are included per group. This opens up for prospective studies
of the clinical value of plaque vascularisation.
2 Vascular imaging
8:40 - 8:50
Associations between histological features of symptomatic carotid plaque and predicted stroke risk: implications for carotid plaque imaging
D.P.J. Howard1, G.W. van Lammeren2, J.N. Redgrave1, F.L Moll2, J.P.P.M de Vries3, D.P.V de Kleijn2, G. Jan de Borst3, G. Pasterkamp2, P.M. Rothwell1
Stroke Prevention Research Unit, University of Oxford, Oxford, UNITED KINGDOM1, Experimental Cardiology Laboratory, Dept. of Vascular Surgery, St. Antonius Hospital, Nieuwegein, THE NETHERLANDS3, Dept. of Vascular Surgery, University
Medical Center Utrecht, Utrecht, THE NETHERLANDS4
BACKGROUND: For symptomatic patients with moderate carotid artery stenosis the risk-benefit for intervention is often marginal and is dependent on timing of surgery, presenting event, gender, age, and co-morbidity. Various modalities of plaque imaging have been promoted as potential tools to provide additional clinically useful risk stratification, particularly in patients with moderate stenosis. However, it remains uncertain to what extent those carotid plaque components that can be imaged predict
risk of future ipsilateral ischaemic stroke.
METHODS: We related carotid plaque histology (using validated semi-quantitative scales) to predicted individual 5-year stroke risk in two large consecutive series of patients (n=1640) undergoing carotid endarterectomy (Oxford Plaque Study; AtheroExpress Study) using the risk prediction model derived from the ECST trial and validated in the NASCET trial.
RESULTS: Predicted 5-year stroke risk (top vs bottom quartile) was related to the following plaque features: thrombus (OR=1.46, 95%CI 1.10-1.94, p=0.01), fibrous content (0.65, 0.49-0.87, p=0.004), macrophage infiltration (1.38, 1.04-1.83, p=0.02),
large lipid core (1.34, 0.99-1.81, p=0.06) and overall plaque instability (1.41, 1.06-1.89,p=0.02). However, predicted risk was not associated with: haemorrhage (1.13, 0.85-1.50, p=0.42) cap thickness (1.17, 0.68-2.02, p=0.57), or calcification (0.88, 0.671.16, p=0.37). Findings were similar for plaques removed within 30-days of last TIA/stroke, for patients on statins prior to their event, and in both of the individual studies.
CONCLUSIONS: Some carotid plaque features correlate with predicted stroke risk, but other features targeted by current imaging modalities (haemorrhage, cap thickness, and calcification) are not correlated with stroke risk. It also remains uncertain
whether any plaque features predict stroke independently of age, sex and more easily measured traditional vascular risk factors.
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3 Vascular imaging
8:50 - 9:00
Imaging of unruptured intracranial aneurysms at 7.0 Tesla MRI.
R. Kleinloog
on behalf of the 7T aneurysm study group
University Medical Centre Utrecht, Utrecht, THE NETHERLANDS
Background: Unruptured intracranial aneurysms (IA) are present in 2-3% of the population. Ruptured IA give rise to a subarachnoid haemorrhage with high mortality and morbidity. The main risk factor for IA rupture is size of the IA lumen. Risk stratification for rupture is poor. Therefore other determinants of rupture are needed. The aspect of the IA wall and its motion and the 3D flow are potential risk factors. In this pilot study at 7.0 Tesla MRI, we evaluated the feasibility to image these markers with
higher resolution.
Methods: 7 patients with 10 saccular unruptured IA underwent 7.0 Tesla MRI with a 32 channel SENSE receive head-coil with a set protocol. One patient had 4 unruptured IA. Magnetization prepared inversion recovery turbo-spin-echo (MPIR-TSE) imaging was used to image the IA wall with a resolution of 0.8x0.8x0.8 mm3. Temporal and 3D spatial flow characteristics of the IA and its parent vessel were measured using 3D time-resolved phase contrast angiography (PCA, 0.5x0.5x0.5 mm3) and postprocessing was performed to visualize flow vectors in a 3D color image. For pulsatility, defined as the expansion of the IA during the cardiac cycle, we used 3D balanced fast field echo (FFE) imaging (3 patients) and 3D spoiled FFE (4 patients).
Results: The wall of the IA was visible in 6 out of 7 patients (Figure 1). 3D flow images could be postprocessed in 4 of 7 patients. Movement and technique dependent artefacts were the reason for not visualising these characteristics in the remaining patients. Imaging pulsatility was successful in all patients scanned with 3D spoiled FFE and in none of the patients imaged with 3D balanced FFE.
Conclusions: Visualization of the aneurysm wall was feasible with 7.0 Tesla MRI in most patients, and is therefore an interesting risk factor for rupture to use in future studies. 3D time-resolved PCA can be used for imaging flow in the IA. For imaging
pulsatility of the IA, the spoiled FFE was more suitable than the balanced FFE.

4 Vascular imaging
9:00 - 9:10
Predictors of future ipsilateral cerebrovascular events in patients with asymptomatic carotid stenosis: results from a 3T MRI study
M.L. Mono1, A. Karameshev2, H. Slotboom3, L. Remonda4, A. Galimanis1, S. Jung1, O. Findling1, G.M. De Marchis1, R. Lüdi1,
C Kiefer3, C. Stuker3, H.P. Mattle1, G. Schroth1, K. Nedeltchev1, M. El-Koussy3
Department of Neurology, Inselspital, University Hospital and University of Bern, Bern, SWITZERLAND1, Deaprtment of Neurology, Mediacl University of Sofia, Sofia, BULGARIA2, Department of Neuroradiology, Inselspital, University Hospital and
University of Bern, Bern, SWITZERLAND3, Department of Neuroradiology, Kantonsspital Aarau, Aarau, SWITZERLAND4
Background: Recent data suggest that plaque composition strongly influences the plaque vulnerability. In patients with asymptomatic carotid stenosis (CS) ≥ 50%, we sought to determine predictors for future ipsilateral cerebrovascular events with the focus on plaque composition Methods: 62 patients with 65 asymptomatic CS ≥ 50% underwent baseline 3 Tesla (T) MRI of the carotid bifurcation (T1-, T2- and TOF- images) and FLAIR images of the brain. Information on subsequent ischemic cerebrovascular events, medical treatment and sonographic CS changes was prospectively collected. Results: During a median follow-up of 18.9 months (interquartile range 3.5-30.1), there were 5 ipsilateral cerebrovascular events (2 strokes, 3 TIAs). The average
annual event rate was 7.7%. The presence of a lipid rich necrotic core (HR 7.21, 95% CI, 1.12-46.28; P= 0.037), the CS progression (HR 7.00; 95% CI, 1.13-41.34, P=0.036), history of prior stroke (HR 11.03; 95% CI, 1.23-99.36; P=0.032) and the volume of clinically silent ischemic infarcts on FLAIR images in the territory of CS (HR 1.14; 95% CI, 1.03-1.25; P=0.008) predicted the risk for future cerebrovascular events. Patients with statin therapy at follow up were at lower risk of future events (HR
0.17; 95% CI 0.03-1.00, P= 0.05). Conclusions: In our study, future cerebrovascular events could be predicted by clinical, sonographic and MR-characteristics in patients with asymptomatic CS. Determination of plaque components by 3 T MRI seems to
be helpful in improving risk stratification in asymptomatic CS. These possible predictors should be combined in a predictive model and tested in large prospective studies.
5 Vascular imaging
9:10 - 9:20
Are longer clots in patients with acute intracranial occlusions due to stasis of blood flow around original emboli?
B. Menon1, E. Qazi1, S. Mishra1, M. Goyal1, A. Demchuk1, S. Sohn2
University of Calgary, Calgary, CANADA1, Keimyung University, Daegu, SOUTH KOREA2
Introduction: We hypothesize that intracranial clots in patients with acute ischemic strokes are constituted by original emboli and freshly forming thrombus around this emboli. We therefore sought to explore the relationship between thrombus imaging
characteristics and clot length. We also sought to explore whether clots were longer with longer time from stroke symptom onset to imaging.Methods: The Data is from the Keimyung registry, a prospective study that includes acute stroke patients (20052009) from the Keimyung University, South Korea. This data was analyzed at the University of Calgary. Only patients with known stroke symptom onset with baseline CTA and MRI and with ICA or M1 occlusion on CTA were included in the study. Interval times including stroke symptom onset to CT and onset to MR times were collected. Clot length was measured on using Osirix, an image processing software. A two sided p value<=0.05 was considered statistically significant. Analyses were done
using Stata 12. Results: In 104 patients (mean age 65.1 +/- 12.28, 56.7% male, median baseline NIHSS 13 IQR=8) with intracranial ICA (n=50) or M1 MCA (n=54) occlusions included in the study, median stroke symptom onset to CT time was 114 mins
(IQR=104.5 mins) and median stroke symptom onset to MR time was 160 mins (IQR=108 mins). In 97/104 patients with good quality NCCT at baseline, hyperdense sign was seen in 45/104 (46.4%). In 76/104 patients with a GRE sequence on baseline
MRI, GRE + was seen in 47/76 (61.8%). Median clot length was 37.4 mm (IQR=29.6 mm). No correlation was observed between stroke symptom onset to CT time and Clot length (r=-0.036, p=0.71) or between stroke symptom onset to MR time and
GRE + (r=-0.06, p=0.63). Clots were significantly longer if hyperdense sign + (42.3 mm vs 29.5 mm, p=0.02) and if GRE +(34.9 mm vs 24.5 mm, p=0.004) (See figure). We observed a modest positive correlation between the hyperdense sign and GRE +
(r=0.25, p=0.02).Conclusions: Longer clots are more hyperdense and bloom more on GRE. We hypothesize that this could be because large portions of these clots are freshly formed locally and are RBC rich due to stasis of blood flow around original emboli.

6 Vascular imaging
9:20 - 9:30
Floating arterial thrombus in 35 consecutive acute ischemic strokes : a comparative study of etiology, course, treatment and outcome
J.S. Janbieh1, J. Janbieh2, M. Cordier2, P. Michel2
Centre Hospitalier Universitaire Vaudois and University of Lausanne, Lausanne, SWITZERLAND, Neurology Service, Centre Hospitalier Universitaire Vaudois and University of Lausanne, SWITZERLAND2
Background: Floating thrombus (FT) in the cervico-cerebral arteries in acute ischemic stroke (AIS) is a rare finding. The aim of this study is to analyze etiologies, risk factors, clinical and radiological presentations, treatments and outcome. Methods: In
this retrospective, single center study, FT was defined as a thrombus with circumferential blood flow of at least 5 mm length on cervical and intracerebral arteries. Patient characteristics, stroke etiology, radiological and clinical course and treatments were
recorded along with NIHSS and modified Rankin score (mRs), favourable outcome was defined as mRS ≤ 2 at 12 months. FT patients were compared in a multivariate analysis with all consecutive non-lacunar AIS from the Acute STroke Registry and
Analysis of Lausanne (ASTRAL) with no FT (NFT). Results: 35 AIS with FT were identified between 2001 and 2011. When compared with 1905 consecutive NFT patients, FT patients had more atherosclerotic stroke (28.6 vs. 15.5%), and prothrombotic
conditions (14.3 vs. 4.7%). Hypertension, diabetes, high cholesterol and atrial fibrillation seemed less prevalent and smoking more. In multivariate analysis, FTassociated with younger age, anterior circulation stroke and non-cardiac etiology. Admission
NIHSS and day 7 mRs were comparable.12 months recurrence was more in FT (25.7 vs. 11.3%) with all recurrences in the first 7 days. In the FT group, 7 patients (20%) received IV thrombolysis, of whom 4 had favourable outcome at 12 months. 9 patients (25.7 %) underwent interventional treatment (endartercotmy or aspiration-stenting), of whom all 4 with acute phase treatment had favourable outcome. Conclusions : FT in AIS is a rare condition and more frequently seen in the anterior circulation
in younger patients with significant underlying atherosclerosis or prothrombotic states. Early recurrences are frequent, and preliminary analysis suggests that early intervention (endarterctomy, aspiration-stenting) may be more effective than intravenous
thrombolysis or antithrombotics only.
7 Vascular imaging
9:30 - 9:40
Correlation of Large Artery Intracranial Occlusive Disease with Carotid Intima-Media Thickness and Presence of Carotid Plaque
X.Y. Leng1, X.Y. Chen1, P. Chook2, L. Xiong1, W.H. Lin1, J.Y. Liu1, B. Tomlinson1, B. Cheung1, Hong Kong, HONG-KONG
K.S. Wong1
Department of Medicine and Therapeutics, The Chinese University of Hong Kong, Hong Kong, HONG-KONG1, School of Public Health, The Chinese University of Hong Kong, Hong Kong, HONG-KONG2
Background—Large artery intracranial occlusive disease (LAICOD) is a predominant cause of ischemic stroke. Carotid intima-media thickness (CIMT) and presence of carotid plaque are also related to subsequent ischemic stroke. However, the correlation between them is less clear.
Methods—This was a community-based cohort study. All subjects underwent carotid duplex ultrasonography (CD) and transcranial Doppler (TCD). CIMT was measured at the far wall of distal common carotid artery (CCA) and mean CIMT value of
bilateral CCAs was used. Both quartiles and a cut-point of 1.0mm were used in categorical analysis of CIMT. Plaque was defined as a focal CIMT of >1.5 mm. LAICOD in TCD was defined by peak systolic velocity, age and presence of turbulence or
musical sound also considered. Classic vascular risk factors and CD findings were compared between subjects with and without LAICOD. Crude and adjusted odds ratios (Ors) of CIMT and presence of carotid plaque for LAICOD were calculated. Results—Overall, 537 subjects (male: 46.9%; mean age: 54.7 years) recruited between April 2007 and September 2008 were analyzed. Mean CIMT was 0.74+/-0.12 mm, with the 75th percentile of 0.80mm. CIMT≥1.0mm was identified in 13(2.4%) subjects. Plaques were detected in 79(14.7%) subjects. Compared with those without LAICOD, the 48(8.9%) subjects with LAICOD had greater CIMTs (0.77+/-0.09 versus 0.73+/-0.12 mm, p=0.044), more with CIMT of higher quartiles (p=0.007) and more
with carotid plaques (25.0% versus 13.7%, p=0.035). However, after adjusting for age and other confounding factors, CIMT (OR for 4th versus 1st quartile: 1.17; 95% CI: 0.33-4.09; p=0.812) and presence of carotid plaque (OR: 1.03; 95% CI: 0.46-2.33;
p=0.943) were not found to be significantly associated with LAICOD.
Conclusion—The results suggest that CIMT and presence of carotid plaque might not correlate to LAICOD. Thus attention should be drawn in clinical practice that normal CD findings do not warrant absence of LAICOD.
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8 Vascular imaging
9:40 - 9:50
Utility of CT angiography compared to TEE for assessment of Aortic Arch Atherosclerosis in patients with acute Ischemic Stroke.
S.S. Bal1, J.I. Coultier1, B.K. Menon1, C. Godzown1, S.G. Weeks2, S. Hutchison2, M. Goyal1, M.D. Hill1, A.M. Demchuk1, S.B. Coutts1
Department of CLinical Neurosciences, University of Calgary, Calgary, CANADA1, Department of Cardiac Sciences, University of Calgary, Calgary, CANADA2
Background
Aortic (Ao) arch atherosclerosis is a potential source of embolic stroke. CT angiography (CTA) is commonly used to evaluate acute stroke patients. We hypothesized that CTA arch to vertex is feasible and comparable to TEE in detection of Ao arch atherosclerosis.
Methods
Patients with ischemic stroke symptoms admitted to the Foothills Medical Center, Calgary from July 2009 to June 2011 were evaluated acutely with NCCT/CTA arch to vertex and subsequently with TEE as part of the stroke evaluation. Ao Arch atherosclerosis on source and reformatted CTA images was graded as Grade 0 (normal), Grade 1 (5-10 mm of aortic wall thickness), Grade 2 (>10 mm single/multiple areas of linear atheroma with smooth surface), Grade 3 (>10 mm single/multiple areas with irregular surface/ulceration), Grade 4 (>10 mm single/multiple complex protruding plaques with neck). TEE diagnosis of Ao Arch atherosclerosis was considered the gold standard. We assessed the prevalence, sensitivity and specificity of CTA.
Results
Among 141 patients (79% male, median age 59y) who had CTA and TEE for investigation of stroke aetiology, 29 (21%) had Ao Arch atherosclerosis detected on TEE. CTA aortic arch abnormalities were seen in 28(20%) patients. Among 29 patients with
TEE proven Ao Arch atherosclerosis, 22(76%) had CTA abnormalites in Aortic Arch. Of 7 patients with normal CTA and TEE proven Ao Arch atherosclerosis, Grade 1 Ao Arch atherosclerosis was seen in 5(71%) patients and grade 2 in 2(29%) patients.
All 10 patients with grade 3-5 Ao Arch atherosclerosis on TEE had CTA abnormalities. TEE did not detect aortic disease in 6 patients where aortic atheroma seen on CTA. Overall CTA sensitivity was 76 % [95% CI-0.56-0.88] and specificity was 95%
[95%CI- 0.88-0.97].
Conclusion
CTA Arch to vertex is useful for rapid, noninvasive detection of Ao Arch atherosclerosis. TEE is unlikely to add further information in identification of moderate to severe Ao Arch atherosclerosis if initial CTA is negative.
9 Vascular imaging
9:50 - 10:00
High Field 9.4 Tesla MRI Characterization of the APP23-Transgenic Mouse Model of Cerebral Amyloid Angiopathy
A. Venus1, B. Reuter1, S. Grudzenski1, P. Heiler2, L.R. Schad2, M. Staufenbiel3, M.G. Hennerici1, M. Fatar1
Departement of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY1, Computer Assisted Clinical Medicine, University of Heidelberg, Mannheim, GERMANY2, Neuroscience Discovery, Novartis Institutes for
BioMedical Research, Basel, SWITZERLAND3
Background: Due to demographic changes in western societies, neurodegenerative diseases of the elderly are expected to become much more frequent. In cerebral amyloid angiopathy (CAA), extracellular deposition of amyloid &#946; (AB) in brain vessels is the main pathological substrate. AB mediated malfunction of the blood brain barrier impairs neuronal nutrition and increases the risk of spontaneous intracerebral hemorrhage probably predicted by white matter changes and microbleeds (MBs). In
vivo MR imaging of transgenic mouse models of CAA may serve as a useful tool to investigate translational aspects of CAA.
Methods: APP23-transgenic mice overexpress amyloid precursor protein (APP) with the Swedish mutation. Vascular AB deposition starts with the age of 6-8 months, while cerebral MBs occur at 19 months. We performed 9.4 Tesla high field MR-Imaging
using T2, T2* and time of flight–MRA (TOF-MRA) in a 2 year old APP23 transgenic mouse model. Following MRI histological staining was performed.
Results: T2 demonstrated numerous neocortical focal hypointense areas, which previously have been proved to be amyloid plaques. T2* imaging revealed several hypointense lesions in the neocortex (diameter in the range of 50-200 µm) suspected for cerebral microbleeds and mainly located in the parietal and frontal lobes (Figure 1). Furthermore cerebral microbleeds were located in the thalami, a region which is usually not affected by CAA in humans. Vascular irregularities of the large intracranial vessels were seen in TOF-MRA, but no evident signs of occlusion.
Conclusion: We demonstrate a high field MRI characterization of the APP23-transgenic mouse model, which shows some of the characteristic pathological signs known from human CAA. Therefore we expect it to serve as a useful tool to non-invasively
monitor mid- and long-time translational aspects of the disease as well as the impact of experimental therapeutic strategies in longitudinal studies.

8:30 - 10:00
Oral Session. Behavioral disorders and post-stroke dementia
Chairs: S. Pendlebury, United Kingdom and A. Verdelho, Portugal
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1 Behavioral disorders and post-stroke dementia
8:30 - 8:40
Identification of strategic brain networks in vascular cognitive impairment using Bayesian analysis.
M. Gonik1, M. Duering1, R. Malik1, N. Zieren1, S. Reyes2, E. Jouvent2, D. Hervé2, A. Gschwendtner1, C. Opherk1, H. Chabriat2, M. Dichgans1
Institute for Stroke and Dementia Research (ISD), Ludwig-Maximilians-University, Munich, GERMANY1, Department of Neurology, AP-HP, Lariboisière Hospital, Paris, FRANCE2
Background
The clinical expression of subcortical ischemic lesions is influenced by three major factors: lesion type, volume and location. We have previously shown that lesion volumes in the anterior thalamic radiation and the forceps minor predict deficits in processing speed (Duering et al, Brain 2011), the predominantly affected cognitive domain in patients with vascular cognitive impairment (VCI). To identify the combination of variables that best predict processing speed in multi-lesioned brains we extended
our previous voxel-based approach by Bayesian models.
Methods
We studied 235 patients with CADASIL, a model for pure vascular cognitive impairment. A compound score for processing speed was calculated incorporating the timed measures of the trail-making-tests (matrix A and B) and the block design test. Regional lesion volumes for white matter hyperintensities (WMH) and lacunar lesions (LL) were calculated using a probabilistic white matter atlas in standard space. Interactions between regional lesion volumes and processing speed score were examined
using Bayesian network analysis. Structural equation modeling was performed for confirmatory analysis.
Results
A combination of 5 variables (as defined by lesion type, volume, and location) was identified by the exploratory Bayesian network analysis as the best predictor for processing speed. These were: WMH in the left corticospinal tract and forceps minor and
LL in the left cingulum, the left anterior thalamic radiation and the left parahippocampal white matter. Together these variables explained 34% of the total variance in the processing speed score. Structural equation modeling confirmed the findings obtained from the Bayesian models.
Conclusion
Using advanced data-mining techniques we identified a set of lesion variables that has the highest predictive value for processing speed in our population of patients with pure small vessel disease. Our findings confirm and extend previous results showing
a role of frontal-subcortical neuronal circuits, in particular dorsolateral prefrontal circuits and cingulate circuits, in VCI.
2 Behavioral disorders and post-stroke dementia
8:40 - 8:50
Framingham Risk Score Is an Independent Predictor of Impaired Cognitive Function Among Older People , Free of Cardiovascular Disease
Z. TUFEKCIOGLU1, S. ERGECER2, R. KRESPI3, O.G. TUNCER1, R. TOLUN1, Y. KRESPI1
Istanbul Science University, Neurology Department, ISTANBUL, TURKEY1, Florence Nightingale Hospital, Stroke Unit, ISTANBUL, TURKEY2, Istanbul Arel University, Psychology Department, ISTANBUL, TURKEY3
Background: Vascular risk factors contribute to cognitive impairment, which may be the earlier manifestation of vascular brain injury. This study examined the relationship between 10-year risk for coronary heart disease (CHD) or stroke and cognitive
function in older people, free of cardiovascular disease.
Methods: Participants were consecutive attenders of a “primary vascular prevention clinic”, between 2009 -2010.The Framingham Risk Score (FRS) and Framingham Stroke Risk Profile (FSRP) were used to assess 10-year risk of CHD and stroke, respectively. Cognitive function was measured with Montreal Cognitive Assessment Scale (MoCA) and Mini-Mental State Examination (MMSE). Cognitive status (CS) was categorized as impaired (MMSE≤24 and/or MoCA≤21) vs. normal according to validated population cut-offs. Correlations between cognitive status and FRS/FSRP were analyzed with multivariate logistic regression analyses. Age, gender, education level, other potential correlates of cognitive ability (depression, physical activity, obesity,
alcohol consumption, family history of dementia) and treatment for hyperlipidemia and diabetes were included in the analyses. Results: The sample consisted of 167 individuals (40 men and 127 women). Mean age was 68 (SD: 6 Range: 28). Mean FRS
and FSRP were 8(3-20) and 7(4-11) respectively. Sixty individuals (%36) had impaired CS. Increments in FRS were associated with impaired CS (p=0,043) but FSRP was not associated with CS. Higher age (p=0, 01), lower education level (p=0, 0001)
and absence of treatment for hyperlipidemia (p=0, 007) were the other independent predictors of impaired CS.
Conclusion: Our findings indicated that in older individuals, free of cardiovascular disease, global vascular risk is associated with impaired cognitive function which was accounted for by FRS rather than FSRP. This association was demonstrated with the
use of a simple and standard test battery in routine clinical setting.
Key words: Framingham Risk Score, cognitive function, older patients
3 Behavioral disorders and post-stroke dementia
8:50 - 9:00
Occurrence, clinical characteristics and treatment of Post-stroke apathy - A systematic review and meta-analysis
J. van Dalen, P.J. Nederkoorn, E.P. Moll van Charante, W.A. van Gool, E. Richard
Academic Medical Centre, Amsterdam, THE NETHERLANDS
Introduction: Post-stroke apathy can have negative consequences for patient rehabilitation and increase patient and care giver burden. In this systematic review we assess the prevalence of post-stroke apathy, its association with depression, cognition and
handicap and pharmacological treatment strategies.
Methods: A systematic review of studies published from 1980 until September 2011 was conducted using MEDLINE, EMBASE and PsycINFO. Observational studies in stroke patients, published in English, which assessed apathy using instruments recommended by consensus criteria and met our quality criteria, were reviewed by 2 observers. Apathy rate, depression rate, cognitive function, disability and general patient characteristics were collected. Pooled estimates were calculated with random-effects models.
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Results: Of 4060 references, 17 abstracts fulfilled criteria for selection. Eight papers reported on apathy rate. Meta-analysis of 767 patients resulted in an estimated post-stroke apathy rate of 29.8% (95%CI: 24-36%, I2 = 0.394). Of patients with apathy,
34.4% (95%CI 14.0-33.4%) had concomitant depression (RR: 2.1, 95%CI:1.4-3.2). Apathy was associated with a 2.1 points lower mean MMSE score (95%CI 1.1-3.1) and a 4.0 years higher mean age (95%CI 1,8-6,2). Four studies associated apathy with
increased disability. The region of the anterior cingulate circuit was associated with apathy in 4 studies. Two trials, 2 case-series and 5 case-reports on treatment with diverse drugs were identified. None provided convincing evidence for effective treatment.
Discussion: Apathy affects almost one in three patients after stroke, in 65.6% without concomitant depression. Post-stroke apathy is associated with reduced cognitive function, higher age and increased disability. Lesions in the anterior cingulate circuit
may play an important role in pathogenesis. No pharmacological treatment has been proven to be effective.
4 Behavioral disorders and post-stroke dementia
9:00 - 9:10
Apathy without depression is associated with a history of stroke and cardiovascular risk factors
L.S.M. Eurelings, E. Richard, S.A. Ligthart, N.L. Fransen, L. Beem, P. Eikelenboom, E.P. Moll van Charante, W.A. van Gool
Academic Medical Center, University of Amsterdam, Amsterdam, THE NETHERLANDS
Background
Apathy occurs in up to 29% of patients after stroke and hinders functional recovery. In addition, apathy has been associated with vascular disease in old age. The aim of this study was to explore the association of apathy with a history of stroke and with
the presence of vascular risk factors (RF) in elderly without depression.
Methods
Baseline data on 3534 subjects aged 70-78 from the ‘Prevention of Dementia by Intensive Vascular care-study’ (PreDIVA) were used. In this cohort of community-dwelling elderly extensive data are available on vascular disease, vascular RF and neuropsychiatric symptoms. Apathy was assessed using the three apathy-items (GDS-3A) from the Geriatric Depression Scale (GDS-15) in subjects with no or one depressive symptom (GDS-12D≤1). The cross-sectional association of apathy with a history of
stroke and with vascular RF was assessed using ordinal logistic regression. Results Of 3534 participants 695 (19.8%) had a GDS-3A ≥ 2. Of these, 372 (54%) had a GDS-12D≤1. A history of stroke was present in 346 (9.9%) participants. Increasing apathy in the absence of depressive symptoms was associated with a history of stroke (OR 1.8 (95% CI 1.4-2.3) for every point increase in apathy score). Exploratory analysis among 1889 subjects free from stroke and other cardiovascular disease revealed a
significant ordinal association of apathy with systolic blood pressure and BMI. The association of apathy and diabetes mellitus approached significance.
Conclusion
Symptoms of apathy without depressive symptoms are common in community-dwelling elderly. They are strongly associated with a history of stroke and with several vascular RF. This suggests an important role of vascular disease in the aetiology of apathy. Therefore, we propose ‘vascular apathy’ as a distinct clinical entity, describing apathy without depression occurring in the context of vascular disease.
5 Behavioral disorders and post-stroke dementia
9:10 - 9:20
Type 2 Diabetes Mellitus (T2DM) and Cognition – the roles of Cerebrovascular Disease and Neurodegeneration
C. Moran1, T.G Phan1, R. Beare1, J. Chen1, L. Blizzard2, A. Venn2, T. Greenaway2, G. Munch3, J. Forbes2, S. Pearson4, V. Srikanth1
Stroke and Ageing Research Group, Neurosciences, Department of Medicine, Southern Clinical School, Monash Medical Centre, Monash University, Melbourne, AUSTRALIA1, Menzies Research Institute, University of Tasmania, Hobart, AUSTRALIA2, Department of Pharmacology, School of Medicine, University of Western Sydney, Campbelltown, AUSTRALIA3
Institute, University of Tasmania, Hobart, AUSTRALIA, Menzies Research Institute, University of Tasmania, AUSTRALIA4
Background: The pathways leading to cognitive impairment in T2DM are poorly understood. We studied the effect of T2DM on cognitive function and MRI measures of cerebrovascular disease and brain atrophy in older people. In addition, we studied
the influence of brain MRI measures on the effect of T2DM on cognition.
Methods: We performed neuropsychological tests and brain MRI scans on participants aged > 55 years with T2DM and a population-based comparison sample without T2DM. A single expert graded MRI scans for the presence and number of infarcts and
microbleeds. We conducted automated segmentation of scans to obtain volumes of white matter lesions (WML), total grey matter, hippocampi and white matter. We used multivariable linear regression to model associations of T2DM with cognition and
MRI measures. We then tested for mediation or effect modification of the association between T2DM and cognition by MRI measures.
Results: There were 339 people with T2DM (mean age 67.6 years, SD 6.9) and 373 without T2DM (mean age 72.2 years, SD 7.2). T2DM and greater duration of T2DM were associated with poorer visuospatial function and planning (p<0.001) after adjustment for potential confounders. T2DM was associated with greater number of infarcts (p<0.001), smaller hippocampal and grey matter volumes (both p<0.001) but not with microbleeds and white matter lesion volumes. Addition of hippocampal volume and grey volume reduced the coefficient of T2DM in its association with visuospatial planning by 40%. The product term infarcts × WML volume was associated with visuospatial planning (p=0.03)
Conclusions: Cognitive function is adversely affected by T2DM mostly through neurodegenerative pathways, but with important contributions from cerebral infarcts and white matter lesions via pathways independent of T2DM.
6 Behavioral disorders and post-stroke dementia
9:20 - 9:30
How does the profile of attentional impairments relate to stroke location? Performance of the Attention Network Test in 110 patients
P.E. Rinne1, M. Hassan1, D. Goniotaki1, K. Chohan1, P. Sharma1, D. Langdon2 , D. Soto1, P. Bentley1
Clinical Neurosciences, Imperial College London, London, UNITED KINGDOM, Dept of Neuropsychology, Royal Holloway , UNITED KINGDOM2
Background
The existence of three separable attention networks – alerting, orienting, and conflict-resolution - has been suggested by behavioural, anatomical and functional imaging studies in healthy humans. We tested for dissociable impairments between these networks following acute focal brain lesions, and determined the anatomical bases for selective or generalized attentional deficits.
Methods
We recruited 110 patients presenting with acute neurological deficits secondary to focal brain lesions on MRI (of which 108 were strokes), and 62 age-matched controls. Subjects underwent behavioural testing with the attention network test (ANT) that
provides a measure of each attention type, within 10 days of presentation, and the results related to lesion anatomy using voxel-lesion symptom mapping (VLSM). For each sampled brain voxel, we performed a mixed-effects ANOVA (factors: lesion presence/absence; and attentional manipulation) on reaction times, before characterising regions showing lesion x attention interaction with t-tests for each type of attention. Results were FDR-corrected for multiple comparisons.
Results
Patients as a whole performed poorer than controls, but there were no differences in the size of attentional network effects. However, VLSM identified selective lesion locations associated with specific attentional impairments, and dissociations between
regions: conflict heightening associated with bilateral prefrontal (including precentral) lesions; orienting impairment with lesions to right pulvinar and adjacent white matter tracts (as well as right parietal lobe, albeit at a lower threshold); and alerting impairment with anteromedial thalamus or upper pons lesions.
Conclusions
Our findings broadly support anatomical hypotheses regarding attentional networks; show that conflict-resolution may be mediated by processes as downstream as motor cortex; and have implications regarding the anatomical-personalization of therapies
to focal brain diseases such as stroke.

7 Behavioral disorders and post-stroke dementia
9:30 - 9:40
Predictive value of baseline cognition for disability at 3 months: a sub-study of the CHInese Medicine Neuroaid Efficacy on Stroke recovery (CHIMES) Trial
C. Chen1, J.C. Navarro2, N. Venketasubramaniam1, N. Poungvarin3, A. De Silva4, K.S.L. Wong5, M.G. Bousser6, Y. Zhao7
CHInese Medicine Neuroaid Efficacy on Stroke recovery (CHIMES) Trial Investigators
National University of Singapore, Singapore, SINGAPORE1, University of Santo Tomas, Manila, PHILIPPINES2, Siriraj Hospital, Bangkok, THAILAND3,University of Kelaniya, Rangama, SRI LANKA4, Chinese University of Hong Kong, Hong Kong,
CHINA5, Hopital Lariboisiere, Paris, FRANCE6, Singapore Clinical Research Institute, Singapore, SINGAPORE7
Background
The Mini-Mental State Examination (MMSE) is a measure widely used for assessing cognitive function. However, its predictive value for stroke outcome has not been adequately investigated. The aim of this study was to determine whether baseline
MMSE is able to predict clinical outcome after stroke as measured by the modified Rankin Scale (mRS) score at 3 months post-stroke.
Methods
We investigated the predictive value of baseline MMSE scores for mRS at 3 months in patients randomized to the Placebo group in a double blind, randomized controlled trial to evaluate Neuroaid on stroke recovery. These patients had cerebral infarction with an intermediate range of severity (</=6 NIHSS >/=14) and were randomized within a 72 hour time window. Adjusted Odds Ratio (OR) of MMSE was estimated using ordinal logistic regression after including age, gender, and baseline NIHSS. In
case of the invalid proportional odds assumption, binary logistic regression of mRS dichotomized at 0-2 was also conducted as a sensitivity analysis.
Results
There were 448 patients on Placebo included in this analysis. The mean (SD) baseline MMSE score was 25.0 (6.3). The mean (SD) mRS at 3 months was 1.8 (1.5) and median was 1.0. There were 288 (70.6%) patients having good mRS outcome (0-2) at
3 months and 11 (2.7%) died. After adjustment for age, gender and baseline NIHSS, the cumulative OR of MMSE for poorer mRS scores was 0.963 (95% CI: 0.933 - 0.994, p=0.02). The binary logistic regression of good mRS outcome (0-2) showed that
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baseline MMSE remained statistically significant (p=0.02) and its estimated OR was 0.954 (95% CI: 0.917 - 0.993).
Conclusion
Poorer performance on the baseline MMSE is independently associated with worse stroke outcome at 3 months. Our analysis confirmed the predictive value of MMSE for outcome after acute stroke.
8 Behavioral disorders and post-stroke dementia
9:40 - 9:50
Impact of differences in methods of designation of cognitive impairment on results of neuropsychological testing after TIA and stroke
S.T. Pendlebury, J. Mariz, L.M. Bull, Z. Mehta, P.M Rothwell
Stroke Prevention Research Unit, Nuffield Dept. of Clinical Neurosciences, John Radcliffe Hospital, Oxford, UK, Oxford, UNITED KINGDOM
BACKGROUND: Formal neuropsychological assessment is regarded as the Gold Standard for defining cognitive impairment but there is no consensus on how the data should be used to make the diagnosis. We studied the effect of different definitions on
apparent rates of cognitive impairment after TIA and stroke and the effect on the performance of short cognitive tests (MMSE and MoCA).
METHODS: We did a neuropsychological battery, MoCA and MMSE in 100 consecutive non-institutionalised patients >1 year after TIA or stroke in a population-based-study (Oxford Vascular Study). Different designations of cognitive impairment from
the literature were determined using the neuropsychological battery based on abnormality in >/=1 domain versus >/=2 domains and on the cut-off for abnormality in a given domain being >1, >1.5 and >2 sd below published norms. Performance of MMSE
and MoCA in diagnosis of cognitive impairment was then determined in relation to these different neuropsychological definitions.
RESULTS: Of 100 subjects (mean/sd age 73.4/11.6 years, 44% female, 56 strokes) 5 had dementia and 4 did not complete testing. Of the 91 non-demented tested patients, 45 (49%) were classified as cognitively impaired in >/=I domain at >1 sd cut-off
versus only 4 (4%) in >/=2 domains at >2 sd cut-off. Performance of MMSE and MoCA were better against the more stringent definition of cognitive impairment (area under ROC curve c statistic: 0.92 vs 0.78 for MMSE; 0.88 vs 0.80 for MoCA) and the
cut-offs for optimal agreement were lower (<26 vs <29 on MMSE; <23 vs <26 on MoCA).
CONCLUSION: Differences in currently used designations of “abnormality” on neuropsychological testing have a major impact on apparent rates of cognitive impairment in patients with TIA and stroke, and on optimal cut-offs in validations of short
cognitive tests, inevitably resulting in inconsistency and lack of comparability across studies.
9 Behavioral disorders and post-stroke dementia
9:50 - 10:00
Uric Acid, Chronic Kidney Disease and Cognitive Performance in Patients with Atherosclerotic Disease
D. Tanne1, N. Molshatzki1, G. Weinstein2, U. Goldbourt3
The Chaim Sheba Medical Center, Tel Hashomer, ISRAEL1, Boston University, Boston, MA, USA2, Tel Aviv university, Tel Aviv, ISRAEL3
o vascular cognitive impairment. We tested the association between levels of SUA, presence of chronic kidney disease (CKD) and cognitive performance a decade later in patients with pre-existing coronary heart disease (CHD).
Methods- SUA levels were determined by calorimetric enzymatic tests and presence of CKD (GFR ≤ 60 ml/min/1.73m2) was assessed in patients with chronic CHD at the last measurement of the secondary prevention BIP trial. After a period of 8.5+/-1.3
years, cognitive performance (Mindstream Computerized Cognitive Battery) as well as cerebrovascular reactivity (CVR by TCD; impaired CVR bottom quartile) were assessed in a subgroup of male patients. Global cognitive scores and the domains of
memory and executive function were compared across quintiles of SUA levels. Results – Among 434 non-demented men (mean age 62.3+/-6.4 yrs) mean SUA levels were 5.8+/-1.1mg/dL and 26.5% had CKD. Linear regression models adjusted for age,
education, HDL cholesterol, CKD and diabetes demonstrated that low SUA levels were associated with poorer cognitive performance a decade later. Adjusted differences between bottom and top SUA quintiles were (coef+/-SE) -3.9+/-1.6 for global cognitive scores (p=0.02) [-4.8+/-2.3 for memory scores (p=0.04) and -3.1+/-1.8 for executive function scores (p=0.09)]. The above estimates were increased among patients with CKD. Additional adjustment for CVR status, significantly associated with SUA
levels, left the SUA-cognitive scores relationship unchanged.
Conclusion- Low SUA is associated with poorer cognitive function, particularly in the memory domain in males with long standing CHD.

8:30 - 10:00
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1 Heart and brain
8:30 - 8:40
Kidney function and white matter disease in young stroke patients-analysis of the Stroke in Young Fabry Patients (sifap1) Study population
G.J. Jungehulsing1, R. Steinicke1, B. Gaertner2, M. Dichgans3, P.U. Heuschmann4, C. Tanislav5, J. Putaala6, M. Kaps5, R. Schmidt7, F. Fazekas7, B. Norrving8, A. Rolfs9, P. Martus2, T. Tatlisumak10, C. Enzinger7
on behalf of the sifap1 investigators
Center for Stroke Research Berlin and Department of Neurology, Charité University Medicine Berlin, Berlin, GERMANY1, Department of Biostatistics and Clinical Epidemiology, Charité University Medicine Berlin, Berlin, GERMANY2, Institute for
Stroke and Dementia Research, Klinikum Großhadern, LMU, München, München, GERMANY3, Institute of Clinical Epidemiology and Biometry, University of Würzburg, Würzburg, GERMANY4, Department of Neurology, Justus Liebig University,
Giessen, GERMANY5, Helsinki University Central Hospital, Helsinki, FINLAND6, Department of Neurology, Medical University of Graz, Graz, AUSTRIA7, Department of Clinical Neuroscience (B.N.), Lund University Hospital, Lund, SWEDEN8, Albrecht-Kossel-Institute for Neuroregeneration (A.R.), University of Rostock, Rostock, GERMANY9, Helsinki University Central Hospital, Helsinki, FINLAND10
BACKGROUND AND AIM:
Impaired kidney function is known to predict small vessel disease, outcome and mortality in the general stroke population. Data are limited regarding young patients. Aim of this study was to investigate the association of kidney function and white matter
hyperintensities (WMH) in young first ischemic stroke patients.
METHODS:
We analyzed 2500 young (18-55 years) first-ever ischemic stroke patients from the prospective observational sifap1 study with available MRI data on WMH. Of these, 2009 had available data concerning eGFR. Kidney function was expressed as estimated glomerular filtration rate (eGFR) by the modification of diet in renal disease method (MDRD). Deep WMH on MRI were classified by the Fazekas score. Multivariate analysis was performed using a regression model with random effects.
RESULTS:
Mean eGFR was 96.7 mL/min in those with WMH grade 0-1 (none to mild), 90.7 ml/min in WMH grade 2 (moderate) and 89 mL/min in WMH grade 3 (severe). Univariate analysis revealed WMH to be associated with increasing age (p<0.001), hypertension (p<0.001), cardiovascular disease (p=0.049), overweight (BMI>25; p=0.001), diabetes (p=0.030), and reduced eGFR (p<0.001). In multivariate analysis age, hypertension, and reduced eGFR remained associated with WMH severity.
CONCLUSION:
In young patients with first acute ischemic stroke, even mild to moderately impaired kidney function is associated with the presence of moderate to severe WMH.
2 Heart and brain
8:40 - 8:50
What pertinent parameter(s) to rule out paroxysmal atrial fibrillation (pAF) in stroke patients?
L. SUISSA, S. BRESCH, S. LACHAUD, M.H. MAHAGNE
Unité Neurovasculaire - Centre Hospitalier Universitaire de Nice, NICE, FRANCE
Background Detecting paroxysmal atrial fibrillation (pAF) after ischemic stroke is challenging. The aim of the study was to compare diagnostic properties of all parameters associated to pAF. Methods We prospectively enrolled consecutive acute ischemic
stroke patients admitted in stroke unit. Bedside Continuous ECG Monitoring (CEM) during hospitalization was systematically performed to detect pAF for naives AF patients on baseline ECG. All clinical and para-clinical data were collected. P-wave
measures were performed on digitalized ECG (duration, amplitude, area, dispersion, initial and terminal force). Diagnostic value for all parameters significantly associated to pAF was assessed by comparisons of areas under receiver operating curves
(AUC). Diagnostic properties were calculated at the Youden plot. Results Of the 200 patients included (age: 62.9+/-16.2, sex ratio: 1.4, NIHSS: 7.7+/-6.8, CEM duration 9.1 days), 45 (22.5%) were diagnosed in pAF. Parameters significantly associated to
pAF were: age (p<0.0001), gender (p<0.0001), NIHSS (p=0.0038), BNP level (p<0.0001), left atrial dilatation (p<0.0001). For ECG analysis, area of P-wave initial portion in lead V1 emerged as independently associated to pAF (p=0.0136). Diagnostic
value was classified by AUC (Figure 1): area of P-wave initial portion (0.641), left atrial dilatation (0.641), NIHSS (0.653), gender (0.694), age (0.794), BNP (0.861). The compilation of all the studied parameters (AUC: 0.872) did not add a supplementary diagnostic value compared to BNP alone. At Youden plot, diagnostic properties for BNP>135 pg/ml were (sensibility 91%, specificity 74%, negative predictive value 97%). Conclusion: With its good predictive negative value, BNP≤135 pg/ml might
rule out pAF in stroke patients. We suggest using it in clinical routine to help clinician to target stroke patients who might benefit from prolonged ECG monitoring.

3 Heart and brain
8:50 - 9:00
Effect of Atrial Fibrillation on Left Atrial Thrombogenesis in Humans: Impact of Rate and Rhythm
H.S. Lim1, S.R. Willoughby2, C. Schultz2, M. Alasady2, C. Gan2, D.H. Lau2, D.P. Leong2, A.G. Brooks2, G.D. Young2, M.I. Worthley2, P. Sanders2
Austin Health and University of Adelaide, Melbourne, AUSTRALIA1, Centre for Heart Rhythm Disorders, University of Adelaide and Royal Adelaide Hospital, Adelaide, AUSTRALIA2
Background:
Atrial fibrillation (AF) is associated with increased risk of thromboembolic stroke primarily derived from left atrial thrombus. The precise mechanism of thrombogenesis with AF in the human left atrium (LA) remains unknown.
Methods:
36 consecutive AF patients presenting in sinus rhythm undergoing catheter ablation were studied. 14 patients were induced into AF (Group 1), 14 patients atrial paced at 150bpm (Group 2) and 8 served as controls (Group 3). Blood samples were taken
from the LA and femoral vein (FV) immediately after transseptal puncture and 15 minutes after AF induction, equivalent atrial pacing or in controls. Platelet activation (P-selectin) was measured by flow cytometry. Thrombin generation (thrombin antithrombin [TAT] complex), endothelial dysfunction (asymmetric dimethylarginine [ADMA]) and platelet-derived inflammation (soluble CD40 ligand [sCD40L]) were measured using ELISA.
Results:
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Platelet activation (P-selectin) increased significantly with both AF (p<0.01) and pacing (<0.01) (Figure), but decreased in controls (p<0.05). Thrombin generation (TAT) increased specifically in the LA compared to the FV with both AF (p<0.01) and pacing (p<0.01) (Figure), but decreased in controls (p<0.01). With acute AF, ADMA levels increased significantly at all sites (p<0.01), but not with pacing (p=0.8) or controls (p=0.3). Similarly, soluble CD40L levels increased significantly at all sites with
acute AF (p<0.01), but not with pacing (p=0.8) or controls (p=0.5).
Conclusion:
Acute onset human AF and rapid atrial rates both result in increased platelet activation and thrombin generation. Prothrombotic activation occurs to a greater extent in the human LA compared to the systemic circulation. Acute AF additionally induces endothelial dysfunction and inflammation, not seen with rapid atrial rates. These findings suggest that while rapid atrial rates increase the thrombogenic risk, AF may further potentiate this risk.

4 Heart and brain
9:00 - 9:10
High Prevalence of Atrial Fibrillation in Unexplained Stroke Detected with Implantable Loop Recorders
P.E. Cotter, L. Ring, P.J. Martin, E.A Warburton, M. Belham, P.J. Pugh
Cambridge University Hospital NHS Foundation Trust, Cambridge, UNITED KINGDOM
Background Atrial fibrillation (AF) is an important cause of stroke accounting for about 25% of cases. The paroxysmal nature of AF in many people makes detection difficult, and traditional monitoring methods may not detect AF in some cases. Implantable loop recorders (ILRs) allow continuous cardiac monitoring of up to 3 years, and the Reveal XT (Medtronic, Minneapolis) has a significantly improved ability to detect AF. This case series reports the findings of the use of ILRs in a cohort of selected
patients with unexplained stroke.
Methods Prospective cases referred for ILR implantation for the detection of AF in stroke were considered. Patients with ischaemic stroke whose cause was unexplained despite complete investigation and whose infarct topography suggested embolism
were included The factors associated with detection of AF were investigated.
Results 50 ILRs were inserted for detection of AF in stroke. The median (IQR) age was 51.6 (23.8) years; 56% male. The median duration of preceding rhythm monitoring was 1 day (1-2 days). The median delay from event to ILR insertion was 148
(101) days. The median CHADS2 score was 2 (1) and CHA2DS2-VASc score was 3 (2). AF was identified in 12 (24%). The median delay to detection of AF was 44.5 (83) days (range 0-126 days). AF was associated with increasing age (p=0.006), interatrial conduction block (p=0.004), atrial premature contractions (p=0.001), CHADS2 (p=0.009) and CHA2DS2-VASc score (p=0.004). There was a certain association with indexed LA volume (p=0.07). All cases with AF were anticoagulated.
Conclusion
A high yield of AF with the use of ILRs post stroke is reported. In patients with unexplained stroke, AF is more likely in those with more frequent APCs, inter-atrial conduction block, and more likely with increasing age. ILRs may have an important role
in AF detection post stroke. Further investigation may allow a predictive algorithm to be developed for AF detection following stroke.
5 Heart and brain
9:10 - 9:20
Warfarin use in patients with cryptogenic stroke and patent foramen ovale is guided by radiological and echocardiographic features and not by conventional vascular risk factors
D.E. Thaler1, M.R. Di Tullio2, M.S.V. Elkind2, S. Homma2, C. Jaigobin3, J.L. Mas4, H.P. Mattle5, P. Michel6, M.L. Mono7, K. Nedeltchev8, F. Papetti9, R. Ruthazer1, J. Serena10, C. Weimar11, D.M. Kent1
Tufts Medical Center, Tufts University School of Medicine, Boston, USA1, Columbia University, NYC, USA2, University of Toronto, Toronto, CANADA3, Hôpital Sainte-Anne, Paris-Descartes University, Paris, FRANCE4, Inselspital, University of Bern,
Bern, SWITZERLAND5, Centre Hospitalier Universitaire Vaudois, Lausanne, SWITZERLAND6, Inselspital, University of Bern, Bern, SWITZERLAND7, Triemli Municipal Hospital, Zurich, SWITZERLAND8, Sapienza University of Rome, Sapienza,
ITALY9, Hospital Universitari Doctor Josep Trueta Institut d’Investigació Biomèdica de Girona, Girona, SPAIN10, University of Duisburg-Essen, Essen, GERMANY11
Background: While oral anticoagulation (OA) is preferred for secondary prevention of cardioembolic strokes, antiplatelet (AP) drugs are recommended for other ischemic stroke subtypes. Guidelines however are agnostic as to which antithrombotic strategy is preferred for stroke prevention in patients with cryptogenic stroke (CS) and patent foramen ovale (PFO). We examined the influence of clinical, radiological, and echocardiographic characteristics on antithrombotic choice in patients with CS and
PFO, with the hypothesis that features suggestive of paradoxical embolism might lead to greater use of OA. Methods: The Risk of Paradoxical Embolism (RoPE) Study combined 12 databases to create the largest dataset of patients with CS and known
PFO-status. This analysis was restricted to a subset of 9 databases with sufficient data and without protocol-dictated antithrombotic treatments. We used generalized linear mixed models with a random effect of component study to explore our hypothesis
that OA was preferentially selected based on: 1) younger age and absence of vascular risk factors; 2) “high-risk” echocardiographic features; and 3) suggestive neuroradiologic findings (i.e. superficial infarct). Results: Patients with CS and PFO (n=805)
were more likely to be treated with OA (35%) than CS without PFO (n=1152; 9%, OR 5.8, p<0.0001). Among patients with CS and PFO, OA use varied widely by component study (22% to 54%). As shown in the Table, treatment choice in patients with
PFO was not influenced by age or vascular risk factors. However, suggestive neuroradiologic findings (superficial infarct) and “high risk” echocardiographic features (large shunts, shunt at rest, and atrial septal aneurysm) were predictors of OA use. Conclusion: OA and AP drugs are both widely used for secondary stroke prevention in patients with CS and PFO. Radiological and echocardiographic features were highly influential in treatment choice, whereas conventional vascular risk factors were not.

6 Heart and brain
9:20 - 9:30
Optimal timing and duration of continuous ECG monitoring for detecting atrial fibrillation in stroke patients.
L. SUISSA, S. BRESCH, S. LACHAUD, M.H. MAHAGNE
Unité Neurovasculaire - Centre Hospitalier Universitaire de Nice, NICE, FRANCE
Background:
Several studies have suggested that after ischemic stroke, continuous ECG monitoring (CEM) increases the atrial fibrillation (AF) detection rate. However, optimal CEM terms of use are not clear so far and not widely accepted. The aim of our study was
to define optimal duration and timing, in order to optimise AF detection rate.
Methods:
We prospectively enrolled consecutive acute ischemic stroke patients admitted in stroke unit. Bedside Continuous ECG Monitoring (CEM) was systematically performed for AF naives patients on baseline ECG. 2 leads were recorded by Holter function
and read daily by Neurologist. When AF (>30 s) was detected, the beginning and the end of the event were collected. Patients who underwent cardioversion during hospitalization were excluded. In this same cohort, areas under receiver operating curves
(AUC) comparisons were performed between different terms of use to determine optimal timing and duration of CEM.
Results:
Of the 373 patients included, 53 (14.2%) had AF on baseline ECG and were excluded. Of the 320 patients undergoing CEM during hospitalization (age: 63.5+/-15.6 y, sex ratio: 1.4, NIHSS: 8.7+/-8.6, CEM duration: 9.1 days), AF was diagnosed for additionally 52 patients (16.6%). No patients underwent cardioversion. Diagnostic value for CEM performed at admission was increased significantly with recording ECG duration (24h AUC=0,562, 48h AUC=0,892, 72h AUC=0,919). Correlation is not linear
and the usefulness of CEM beyond 4 days is not significant. At equal duration, diagnostic value was significantly better when ECG recording was performed at admission than randomly during hospitalization (Figure 1).
Conclusions:
Timing and duration of CEM are significantly associated with AF diagnostic rate. We suggest a widespread use of CEM in stroke units in order to enhance the AF detection. It must be started early in acute stroke patients, and prolonged over a minimal 4
days period.
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7 Heart and brain
9:30 - 9:40
Stepwise progression of cognitive impairment with advancing stages of heart failure
M. Huijts, H.P. Brunner-La Rocca, A.A. Duits, R.J. Van Oostenbrugge
Maastricht University Medical Centre, Maastricht, THE NETHERLANDS
Introduction – Cognitive impairment may have significant influence on health outcome. A distinct stepwise progression in cognitive impairment as patients advance in stages of heart failure has not been demonstrated before.
Methods – We included 611 patients from the Trial of Intensified versus standard Medical therapy in Elderly patients with Congestive Heart Failure (TIME-CHF) and assessed cognitive function (Hodkinson Abbreviated Mental Test) and severity of heart
failure (New York Heart Association [NYHA] class, left ventricular ejection fraction [LVEF] and N-terminal brain natriuretic peptides [N-BNP]) at baseline, and at 12 (N=429) and 18 months (N=382) follow-up.
Results – Severe cognitive impairment was present in around 10% at baseline and remained stable at follow-up. Regression analyses revealed significantly more severe cognitive impairment at baseline in patients with class IV heart failure compared
to class II (OR=2.94; 95% CI= 1.15 to 7.51, p=.025), independently of age. At 12 and 18 months this difference was even more outspoken (OR=4.27; 95% CI=1.28 to 14.23, p=.018 and OR=4.85; 95% CI=1.49 to 15.78, p=.009 respectively). Change
in NYHA class and change in cognitive performance was positively correlated, but not significant. Severe cognitive impairment was more prevalent in patients with preserved LVEF (20.9%) compared to patients with systolic dysfunction (6.7%) at 18
months (p=.000). N-BNP levels were not associated with severe cognitive impairment.
Conclusion – Patients with more severe CHF are at increased risk for severe cognitive impairment compared to those with less severe CHF. Future research is suggested to extend follow-up time and neuropsychological assessment. When the cardiologist
is able to bring down the severity of heart failure, this might also induce cognitive improvements.
8 Heart and brain
9:40 - 9:50
Occult atrial fibrillation in patients with cryptogenic stroke: A pilot study for detecting atrial fibrillation by insertable cardiac monitors
M.A. Ritter1, F. Reinke2, T. Duning1, S. Kochhäuser2, C. Pott2, D.G. Dechering2, L. Eckardt2, E.B. Ringelstein1
Department of Neurology, University Hospital Münster, Münster, GERMANY1, Division of Experimental and Clinical Electrophysiologie; Department of Cardiology and Angiology, Münster, GERMANY2
Background: In about 20% of all ischemic strokes the etiology remains unknown despite thorough clinical work-up (crytopgenic strokes). It is hypothesized that a significant number of these cases have intermittent atrial fibrillation (iAF), however episodes are too rare to be detected within standard diagnostic procedures. In the setting of acute stroke, the current standard of AF detection is ECG on admission and a 24h-Holter-ECG as well as observation of the cardiac rhythm during monitoring on a
Stroke Unit. Other tested diagnostic procedures such as 7 day Holter ECG or 30 day cardiac monitors have shown to increase the detection rate of iAF. We aimed to disclose the detection rate of iAF of insertable cardiac monitors (ICM).
Methods: Patients presenting with acute stroke classified as “cryptogenic” after standard evaluation including admission ECG, transesophageal echocardiography, 24h-Holter ECG, and 72h-monitoring on the stroke unit were included. An ICM (Reveal
XT®, Medtronic Inc. Meerbusch, Germany) which continuously monitors cardiac rhythm was implanted. Patients sent daily seven-minute ECG-samples via telephone. All patients also received a 7day Holter-ECG after standard diagnostics.
Results: 42 patients (60+/-11 years; 19 female) were included. The ICM was implanted 35 (+/-37) days after the initial event. In all patients, the 7d-ECG showed no iAF. In three patients (7.1%) aged 67, 68 and 70 years, iAF was detected by the ICM after
a mean follow-up of 62 (+/-29) days.
Conclusion: Preliminary results show that the detection rate of iAF with an ICM in patients with cryptogenic stroke is higher than after 7d Holter ECG. In the course of a large single centre study (TRACK-AF) we will soon acquire additional data to substantiate the results that allow the identification of patients benefitting from an intensified search for iAF.
9 Heart and brain
9:50 - 10:00
The Effect of Factor VII Level on Pharmacogenetic Guided Warfarin Dosing
A. Tomek1, V. Matoska2, T. Kolarova2, M. Sramek1, I. Sarbochova1, L. Taborsky2, M. Bojar1
Neurology Department of Charles University, 2nd School of Medicine and University Hospital Motol, Prague, CZECH REPUBLIC1, Molecular Genetics Laboratory, Hospital Na Homolce, Prague, CZECH REPUBLIC2
Background: Even after the advent of newer anticoagulation agents there is still a place for a well-conducted warfarin therapy. The main hindrance is a great dose variability that could be partially overcome by using pharmacogenetics. The level of anticoagulation is assessed with the prothrombin time expressed as International Normalized Ratio (INR). INR is mainly affected by plasmatic level of factor VII, less by the levels of factors I, II, V and X. The level of factors is highly variable in population and
also during the time in individual patients.
Hypothesis: The level of factor VII before the initiation of warfarin treatment affects the precision of pharmacogenetic dosing algorithm, i.e. the patient with higher level of factor VII would need higher dose than estimated.
Methods: Prospective single center study. Consenting patients initiated on warfarin were analyzed for the level of factor VII before the initiation of treatment. Included patients were genotyped for CYP2C9 and VKORC1 and the dose was estimated with
published algorithm. Patients were followed up for 90 days to achieve dose stabilization.
Results: 43 cardio-embolic stroke patients were included in the study (mean age 68,2 years, 20 men). The initial mean level of factor VII was 109% (61-191). The quartiles of factor VII were: < 89%, 89% – 109%, 109% - 118% and >118%. The difference of the estimated to the observed final stable dose for each quartile was: lower -0,35 mg, -0,13 mg, -0,06 mg and upper 0,13 mg (p=0,699). There was a strong correlation between the estimated and the final stable warfarin dose (r2 = 0,852, p < 0,001).
Conclusion: We have observed a non-significant trend for the effect of the initial level of factor VII on the final estimated dose. Patients with higher initial level of factor VII needed more than estimated dose. The incorporation of the levels of factor VII
before the warfarin treatment could improve the accuracy and efficiency of pharmacogenetic guided dosing.

10:00 - 10:30 Coffee Break
10:30 - 11:00 ESC Lecture
ESC Lecture
Chairs: J.M. Ferro, Portugal & NN
Intracerebral Haemorrhage – an update
S. Greenberg. USA

11:00 - 11:30 ESC Young Investigator Award
11:30 - 12:30

Oral Session. Large Clinical Trials II

Auditorium I

Chairs: N. Futrell, USA and D. Leys, France
1 Large clinical trials (RCTs) B
11:30 - 11:40
The third international stroke trial (IST-3) of thrombolysis main results III. Effect of iv thrombolysis with iv rt-PA on death or dependency in the 3035 patients randomised: subgroup analyses
R.I. Lindley1, P. Sandercock2, J.M. Wardlaw2, M.S. Dennis2, G. Cohen2
IST-3 Collaborative Group
Background: IST-3 seeks to improve the external validity and precision of the estimates of the overall treatment effects (efficacy and safety) of rtPA in acute ischaemic stroke, and to determine whether a wider range of patients might benefit.
Methods: International, multi-centre, prospective, randomized, open, blinded endpoint (PROBE) trial of intravenous rtPA in acute ischaemic stroke. The analysis plan specified a small number of primary subgroups (defined by age, time from stroke onset
to randomisation, initial stroke severity as measured by NIH stroke score & appearance of the baseline brain scan) and an analysis of the effect of treatment on the primary outcome, subdivided by the predicted risk of a poor outcome (derived from the
patient’s age and baseline NIHSS with the Konig model). The evidence for variation in rt-PA treatment effect across subgroups will be interpreted without any consideration of multiple testing. The interpretation will depend on the p-value for interaction,
and the size and confidence limits for the effects in the subgroups being compared.
Results: of the 3035 patients, 1617 were aged > 80 years, 1570 were female, 332 had a lacunar clinical syndrome, 1562 had received antiplatelet therapy in the 48 hrs before randomisation. Time to randomisation was 0-<3, 3-<4.5, 4.5 -<6 & >6hrs in 849,
1178, 1007 & 1 patients respectively. Baseline NIHSS was 0-5, 6-10, 11-15, 16-20 and > 21 in 612, 852, 601, 543 & 427 patients respectively.
Conclusion: It is anticipated that any relative benefit in the primary outcome will be smaller for subgroups which meet any of the following criteria: older age, longer delay times between stroke onset and randomisation, greater initial stroke severity, or
had ischaemic change visible on the pre-randomisation scan.
2 Large clinical trials (RCTs) B
11:40 - 11:50
Results of the ARTIS-trial: Antiplatelet therapy in combination with rt-PA thrombolysis in acute ischemic stroke
Y.B. Roos
ARTIS study group
University of Amsterdam, department of Neurology, Amsterdam, THE NETHERLANDS
Background
Intravenous thrombolysis (IVT) with rt-PA is currently the only approved acute therapy for ischemic stroke. After rt-PA-induced recanalisation, re-occlusion is observed in 20-34%, probably caused by platelet activation. In acute myocardial infarction,
adding antiplatelet therapy (APT) to thrombolysis reduces mortality. In patients with acute ischemic stroke, several studies showed that those on APT prior to IVT had an equal or even better outcome compared to patients without APT, despite an increased risk of bleeding. We hypothesized that prompt addition of APT to IVT in patients with acute ischemic stroke improves outcome by enhancing clot lysis and preventing re-occlusion after initial recanalisation. We assessed the effect of direct addition of aspirin to IVT in the Antiplatelet therapy in combination with Rt-PA Thrombolysis in acute Ischemic Stroke (ARTIS) trial.
Methods
ARTIS is a multicenter, prospective, randomised open-label trial with blind end point assessment (PROBE design). Patients with acute ischemic stroke, eligible for IVT, were randomly assigned to 300mg aspirin intravenous within 90 minutes after start
of IVT or to standard treatment (APT start after 24 hours according to international guidelines). Sample size calculations showed that we needed to include 800 patients to detect an absolute 10% decrease in poor outcome (modified Rankin Scale 0-2) at 3
months. Symptomatic intracranial haemorrhage was the main safety endpoint.
Results
Thirty-seven Dutch centres participated in this trial. The first patient was randomised in July 2008. The trial was stopped prematurely in May 2011 after inclusion of 642 patients.
Conclusion
The results of the ARTIS trial, revealing the burning clinical question whether acute aspirin treatment should be combined with IVT, will be presented in public for the first time at the European Stroke Conference 2012.
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3 Large clinical trials (RCTs) B
11: 50 - 12:00
MASH-II: Results of a phase 3 randomised controlled trial comparing magnesium with placebo in subarachnoid haemorrhage patients.
S.M. Dorhout Mees
on behalf of the MASH-II study group
University Medical Center utrecht, Utrecht, THE NETHERLANDS
Background: Magnesium is a neuro-protective agent. Previous clinical research suggests that it can improve outcome after aneurysmal subarachnoid haemorrhage (SAH) by reducing consequences of delayed cerebral ischaemia. This phase 3 randomised
controlled trial was designed to assess the effectiveness of magnesium therapy to improve clinical outcome after SAH.
Methods: Patients with aneurysmal SAH were randomised to either magnesium sulphate 64 mmol/day or matching placebo via continuous intravenous infusion. The number of patients was based on results of a pilot study. With the assumption of 35%
poor outcome in untreated patients, a risk ratio of 0.77, alpha = 5%, and beta = 20% we would need 1082 patients, which we rounded to 1200 to be also able to detect slightly smaller effects. Poor outcome was defined as a mRankin score of 4, 5 or death
three months after the SAH and assessed by a validated semi-structured telephone interview. A risk ratio with 95% CI was calculated for poor outcome. Pre-specified subanalyses for baseline characteristics were performed and the meta-analysis on trials
with magnesium after SAH was updated. This study was registered with IRCTN number: 68742385, EudraCT: 2006-003523-36.
Results: We randomised 1204 patients, 606 patients received magnesium sulphate and 597 placebo. The mean age was 57 years and 70% was female. There were no important differences of baseline characteristics between the treatment groups. In total
309 (26%) patients had a poor outcome; 3 patients were lost to follow-up. Outcome data will be presented according to the intention to treat principle, as well as an updated meta-analysis of randomised trials of magnesium therapy versus placebo in SAH
patients.
Conclusion: This appropriately powered randomised controlled trial will provide a definite answer to the question whether intravenously magnesium therapy is beneficial in SAH patients.
4 Large clinical trials (RCTs) B
12:00 - 12:10
The Secondary Prevention of Small Subcortical Strokes (SPS3) Study: Results of the Antiplatelet Trial.
O.R. Benavente1, L.A. McClure2, C.S. Coffey3, R.G. Hart4
University of British Columbia, Vancouver, CANADA1, University of Alabama, Birmingham, USA2, University of Iowa, Iowa City, USA3, McMaster University, Hamilton, CANADA4
Background: Lacunar strokes account for more than 25% of brain infarcts and are a common cause of cognitive impairment. Despite their frequency and importance, no clinical trial has focused on this stroke subtype. The SPS3 study (NCT00059306) is a
randomized international multicenter clinical trial aimed to define therapies for reducing stroke recurrence, cognitive decline, and major vascular events.
Methods: Patients with lacunar strokes verified by MRI within 180 days, and without ipsilateral carotid stenosis or major cardioembolic disease were assigned in a factorial design to two interventions: 1) Aspirin vs. Aspirin + Clopidogrel and 2) Two targets of systolic blood pressure, “usual” (130-149 mmHg) vs.“intensive” (<130 mmHg).
Results: Recruitment was completed in April 2012 with 3020 participants. Nine months before study completion, the DSMB recommended the antiplatelet intervention be halted due to: 1) An imbalance in the risk of any hemorrhage and all cause mortality among subjects assigned to combination therapy (aspirin + clopidogrel) (p=0.0001 and p=0.036 respectively); and 2) A futility analysis showing a small probability of a benefit in favor of combination therapy over aspirin alone for the primary outcome
(p=0.52), if the trial continued as planned. The mean follow up for the antiplatelet trial was 3.3 years. The final efficacy and safety data as well as subgroup analysis based on risk stratification and mechanism of cerebral small vessel disease will be presented.
Conclusions: These results are aligned with current guidelines for secondary stroke prevention and specifically do not support the use of combination clopidogrel plus aspirin for secondary stroke prevention in patients with lacunar strokes.
The SPS3 Blood Pressure Trial continues and is anticipated to be completed by June 2012.
5 Large clinical trials (RCTs) B
12:10 - 12:20
Benefits of endovascular reperfusion are maintained in Target Mismatch patients in late time windows: results from DEFUSE 2
G.W. Albers, M. Mylnash, S. Hamilton, M.G. Lansberg
DEFUSE 2 Investigators
Stanford Stroke Center, Stanford, USA
Aim: To determine if the benefits of reperfusion attenuate over time in Target Mismatch patients.
Methods: This prospective multi-center study enrolled consecutive acute stroke patients treated with endovascular therapy within 12 hrs of symptom onset. MRI was performed immediately before and within 12 hrs after the procedure and at 5 days. PWI
and DWI lesion volumes were determined using a fully automated software program (RAPID). Favorable clinical response was defined as improvement in NIHSS &#8805;8 or 0-1 at 30 days. Lesion growth (%) was defined as (5 day FLAIR - baseline
DWI lesion volume) / baseline DWI volume. The Target Mismatch profile was: PWI (Tmax >6s)/DWI >1.8, DWI <70 mL and PWI (Tmax >10s) <100 mL. Reperfusion was defined as >50% reduction in PWI volume after the procedure.
Results: 78 of 104 patients were identified by the investigators as having the Target Mismatch profile (TMM) prior to endovascular therapy and 59% achieved reperfusion. The response to reperfusion was compared in TMM patients who were treated early (</=6 hrs, median 4.8 hrs, n=36) vs. treated late (>6 hrs, median 7.9 hrs, n=41). Reperfusion was associated with an increased odds of favorable clinical response in both groups (OR=2.9, 95% CI 0.7–11.4 in the early vs. OR=8.0, 95% CI 1.9–33 in the
late group; p=0.31 for difference between ORs). Baseline risk factors were balanced between the groups and adjustment did not alter the results. Patients treated >8 hrs after onset (N=20) also had a statistically significant association between reperfusion
and clinical response. A significant attenuation of lesion growth in association with reperfusion was observed in TMM patients treated >6hrs (136% with reperfusion vs. 759% without, p=0.02, n=35).
Conclusion: Benefits of reperfusion in patients with the Target Mismatch profile did not attenuate with longer symptom onset-to-treatment times. Imaging based patient selection has the potential to expand the therapeutic window for endovascular therapy.
6 Large clinical trials (RCTs) B
12:20 - 12:30
Influence of stent design and use of protection devices on outcome of carotid artery stenting - Results from the Carotid Stenting Trialists’ Collaboration (CSTC)
F. Wodarg1, E. Turner2, A. Algra3, M.M. Brown4, J.P. Becquemin5, G. Chatellier6, G. Fraedrich7, W.P. Mali3, P.A. Ringleb8, H. Zeumer9, J.L. Mas10, O. Jansen1, L.H. Bonati11
Carotid Stenting Trialists’ Collaboration
University Hospital of Kiel, Department of Neuroradiology, Kiel, GERMANY1, London School of Hygiene and Tropical Medicine, London, UNITED KINGDOM2, University Medical Center Utrecht, Department of Neurology and Julius Center, Utrecht,
THE NETHERLANDS3, University College London, Institute of Neurology, National Hospital for Neurology and Neurosurgery, London, UNITED KINGDOM4, Department of Vascular Surgery, Hopital Henri Mondor, University Paris XII, Paris,
FRANCE5, Université René Descartes, Research Unit Hôpital Européen Georges Pompidou, Paris, FRANCE6, Medical University of Innsbruck, Department of Vascular Surgery, Innsbruck, AUSTRIA7, University Hospital of Heidelberg, Department of
Neurology, Heidelberg, GERMANY8, University Hospital Hamburg-Eppendorf, Department of Diagnostic & Interventional Neuroradiology, Hamburg, GERMANY9, Hôpitaux Sainte-Anne, Université Paris Descartes, Service de Neurologie, Unité Neuro-Vasculaire Centre R. Garcin, Paris, FRANCE10, University Hospital Basel, Department of Neurology and Stroke Unit, Basel, SWITZERLAND11
Background: Carotid artery stenting (CAS) is an alternative to endarterectomy for the treatment of carotid stenosis. We pooled individual patient data from the three large European randomized trials of stenting versus endarterectomy for symptomatic carotid stenosis (ICSS, SPACE, EVA-3S) to investigate the influence of technical aspects of CAS, such as stent design or the use of an endovascular protection device (PD), as well as clinical variables, on the risk of peri-procedural stroke or death.
Methods: The analysis was done per-protocol, and included 1548 patients treated by CAS in the three trials with information available on stent types and PD use. The primary outcome event (POE) was any stroke or death within 30 days after CAS. 955
patients were treated with closed-cell stents (interconnected stent-struts, open area <5mm2) and 593 with open-cell stents (not all struts interconnected, >5mm2). PDs were used in 959 and not used in 589 patients. Allocation for stent-type or use of PD
was not randomized.
Results: The POE occurred significantly less often in patients treated with closed-cell stents (58 patients, 6.1%) than in those who received open-cell stents (60 patients, 10.1%; RR 0.60; 95% CI 0.43-0.85; P=0.003). POEs occurred in 76 patients (7.9%)
treated with PD and in 42 patients (7.1%) treated without PD (RR 1.08; 0.69-1.68; P=0.74). The effect of PD remained similar after adjustment for stent design (open cell/closed cell). Clinical variables predicting POEs were age (P<0.001) and the type of
qualifying event (P=0.007). The effect of stent design on the POE rate remained similar after adjustment for these variables.
Conclusion: The use of stents with a closed-cell design in CAS is associated with a significantly lower risk of peri-procedural stroke or death compared with open-cell stents. Protection devices do not reduce the occurrence of symptomatic cerebral
thrombembolic events, independently of the type of stent used.
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