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Opening

Date 24 May 2017
Time: 9:30 - 9:45
Room: Saal Berlin

Opening
Chairs M.G. Hennerici, Germany and K. Spengos, Greece

Welcome Address 
K. Spengos, Greece

Plenary Lecture 1

Date: 24 May 2017
Time: 9:45 – 10:30
Room: Saal Berlin

Comprehensive interventional stroke therapy: patient selection, interdisciplinary workflow aspects and 
state-of-the-art technique
Chairs: M.G. Hennerici, Germany and C. Strother, USA

Comprehensive interventional stroke therapy: patient selection, interdisciplinary workflow aspects and state-of-
the-art technique 
A. Doerfler, Germany
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Symposium 1 

Date: 24 May 2017
Time: 10:30 – 12:00
Room: Saal Berlin

Novel intra-arterial treatment (IAT) option: how does it affect acute stroke management? 
Chairs: K. Fassbender, Germany and  S. Levine, USA

Time-is brain concept: also valid for IAT? 
S. Levine, USA

How to identify patients for IAT in the prehospital phase? Clinical signs and scales for large vessel occlusion 
T. Lindner, Norway

Multimodal imaging and E-ASPECTS: role in identification of large vessel disease 
I. Grunwald. UK

MSU for identification and triage of patients with large vessel occlusion in the field 
K. Uchino, USA

Speeding up in-hospital peri-interventional management 
A. Ragoschke-Schumm, Germany

Symposium 2

Date: 24 May 2017
Time: 10:30 - 12:00 
Room: Salon Wien

Stroke and epilepsy 
Chairs: A. Chatzikonstantinou, Germany and R. Surges, Germany

 Epidemiology, risk factors and clinical features of poststroke seizures 
A. Chatzikonstantinou, Germany

Treatment of post-stroke seizures – when and how? 
P. Varelas, USA

Epileptic seizures and anticonvulsive therapy: risk factors for stroke?
F. Brigo, Italy

Pathophysiology of post-stroke epilepsy
R. Surges, Germany
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Teaching Course 1

Date: 24 May 2017
Time: 10:30 - 12:00 
Room: Salon Moskau

Uncommon causes of stroke
Chairs: H. Chabriat, France and N. Futrell, USA

Vascular lesions of the spinal cord 
A. Andreou, Greece

Cerebral complications of infective endocarditis
S. Okazaki, Japan

CADASIL 
H.Chabriat, France

Systemic Lupus Erythematodes 
N. Futrell, USA

Lunch Symposium 1

Date: 24 May 2017
Time: 12:15 - 13:45 
Room: Saal Berlin

European Stroke Research Foundation esrf  presents  world stroke leaders 
Chairs: M.G. Hennerici, Germany and JP Mohr, USA

The new European guidelines for cerebral venous thrombosis 
J. M. Ferro, Portugal

Advances in TIA management 
P. Amarenco, France

Changes in strokeclassification - cryptogenic stroke 
JP Mohr, USA

Endovascular stroke intervention- selection and monitoring efficacy by ASPECTS 
A. Buchan, UK

Brain check-up system for prevention of early detection of CVD in Japan
Y. Shinohara, Japan
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Symposium 3

Date: 24 May 2017
Time: 14:00 – 15:30
Room: Saal Berlin 

“Freezing” the penumbra: a complementary intervention to recanalization therapies?
Chairs: J.C. Baron, France and S. Poli, Germany

Normobaric hyperoxia: an old approach revisited 
S. Poli, Germany

Pre-hospital trial design
N. Sanossian, USA

NA-1: neuroprotection revival
M. Tymianski, Canada

Other approaches to freeze the penumbra 
J.-C. Baron, France

Symposium 4

Date: 24 May 2017
Time:14:00 – 15:30
Room: Salon Wien

Modern imaging of embolic sources of stroke  
Chairs: A. Harloff, Germany and A. Schwartz, Germany

Atrial fibrillation, left atrial flow and stroke risk – new data from MRI 
M. Markl, USA

Plaques of  the descending aorta as a stroke mechanism – data from a population-based study 
A. Harloff, Germany

Stroke risk assessment through connectivity analysis with 4D flow MRI and Arterial Spin Labeling (ASL) 
A. Hennemuth, Germany

4D flow MRI examinations in patients with intracranial aneurysm, arteriovenous malformation, and  
atherosclerosis 
S. Schnell, USA
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Teaching Course 2

Date: 24 May 2017
Time:14:00 – 15:30
Room: Salon Moskau

Stroke in the very young and very old
Chairs: M. Fatar, Germany and S. Vassilopoulou, Greece

Ischemic stroke in the very young 
K. Mueller, Germany

Intracerebral haemorrhage in the very young 
D. Tibussek, Germany

Ischemic stroke in the very old 
L.P. Kammersgaard, Demark

Haemorrhagic stroke in the very old
M. Fatar, Germany

Oral Session 1 • Acute stroke – clinical patterns and new concepts (hypothermia, neuroprotecti-
on, inflammation etc.); prehospital management, stroke units, global aspects; chronic stroke condi-
tions

OP 001 

Cognitive impairment in acute ischemic stroke – the role of neuroinflammation, micro-, and macrostructural brain 
pathology

A. Kulesh1, V. Shestakov1, V. Drobakha1, E. Kuklina2

1Neurology, Perm State University of Medicine, Perm, Russian Federation 
2Immunoreguletion, Institute of Ecology and Genetics of Microorganisms, Ural Branch of the Russian Academy of Sciences, 
Perm, Russian Federation

Question: Post-stroke cognitive impairment (PSCI) is clinically heterogeneous condition and it types have a different course 
and prognosis. Neuropsychological diagnosis is not able to fully differentiate pathogenic types of PSCI, which necessitates 
the active search for biomarkers. The idea of the present study is to address the role of inflammation, white matter pathology 
and brain atrophy in different neuropsychological type of PSCI acute period of ischemic stroke. Methods: In 92 patients we 
performed the assessment of cognitive status and classified it to 3 types: normal cognition (NC), dysexecutive PSCI (DCI) and 
mixed PSCI (MxCI). In each group we determined the concentration of cytokines (IL-1β, IL-6, TNFα, IL-10) in the liquor and 
serum, as well as a number of MRI morphometric parameters and fractional anisotropy (FA) of the main regions of interest. 
The control group consisted of 15 individuals without cerebrovascular disease. Results: In all groups of patients (n=92) was 
found higher level of IL-10 in serum compared with the control. Patients with DCI had higher concentration of IL-1β and IL-10 
in liquor and IL-6 level in serum compared with NC patients. Patients with DCI characterized by the largest size of the acute 
infarct. Patients with DCI and MxCI had wide area of leukoaraiosis. In patients with DCI we observed lower FA of the ipsilat-
eral thalamus compared with NC patients. Patients with DCI and MxCI had reduced FA of the contralateral cingulum compared 
with NC patients. Patients with MxCI characterized by lower FA of contralateral fronto-occipital fasciculus compared with 
patients with DCI. Also we revealed multiple correlations between cognitive status and cytokines levels, MRI morphometric 
parameters and FA of certain regions of the brain. Conclusions: Serum and cerebrospinal fluid concentrations of cytokines 
studied in combination with MRI morphometric parameters and FA seems to be informative byomarkers of pathogenic types 
of PSCI.

Figure 1 
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Figure 2 
 

OP 002 

Diastolic blood pressure average real variability during the acute phase is a predictor of 3-month functional outcome in pa-
tients with acute ischemic stroke or transient ischemic attack

Z. Tan1, A. Xu1, B. Huang2

1Neurology Department, The First Affiliated Hospital of Jinan University, Guangzhou, China 
2Rehabilitation, Kiang Wu Hospital, Maco, China

Background and purpose: The relationship between blood pressure variability (BPV) during the acute phase of ischemic stroke 
or transient ischemic attack (TIA) and short term functional outcome remains controversial. The aim this study was to elucidate the 
effect of BPV, estimated by average real variability (ARV), on 3-month functional outcome in patients with acute ischemic stroke 
or TIA. Methods: In this prospective observational study, a consecutive series of patients hospitalized with ischemic stroke or TIA 
within 7 days of onset were enrolled. In the neurological intensive care unit (NICU), BP was measured at 2-hour intervals through-
out the first 24 hours using a noninvasive BP monitoring device, and then every 4 hours, up to the 7th day after admission, using a 
standard electronic sphygmomanometer, with 1 hour error in the daytime and 2 hours error in the nighttime. All BP records were 
entered manually into an electronic medical record (EMR) system. ARV was used to represent the BPV. A baseline severity-adjusted 
analysis was performed using each patient”s 3-month modified Rankin Scale(mRS) as the primary outcome.An unfavorable outcome 
referred to mRS≥2 scores at day 90. Patients were divided into low (≤ median) and high (＞median) groups based on systolic blood 
pressure ARV(SBP ARV)and diastolic blood pressure ARV (DBP ARV). The incidence of unfavorable outcomes was analyzed in the 
patients of ARV BPV. A multivariate logistic regression model was used to estimate the relationships between ARV BPV and func-
tional outcome. Results: Among a total of 400 patients, a comparison of SBP and DBP ARV between the favorable and unfavorable 
outcome groups showed that an unfavorable outcome was significantly related with a higher 24h DBP ARV. Admission within 12 
hours after onset was also closely related with a favorable outcome. In a univariate analysis of SBP and DBP ARV, high 24hDBPARV 
was associated with unfavorable outcome (P< 0.01). Further stepwise logistic regression analysis showed that 24h high DBPARV was 
the stronger predictor of an unfavorable outcome(OR 2.44%,95% confidence interval1.24-4.74, P<0.01), and admission within 12 
hours after onset was a predictor of a favorable outcome(OR 0.45, 95% confidence interval 0.23-0.91, P< 0.01). Conclusions: High 
DBPARV during the acute phase is an independent predictor of 3-month functional outcome in patients with acute ischemic stroke or 
TIA. Key words: blood pressure variability; average real variability; ischemic stroke; transient ischemic attack.

Figure 1 

 
Figure 2 
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OP 003 

Prehospital management of stroke – contribution of medical dispatch center early-alert to the stroke unit

E. Adelaide1,2, C. E. Khoury1,3, L. Fraticelli1, M. Bischoff1, P. Serre1,2, A. E. Vallet1,4

1RESUVal Network, Vienne, France 
2Emergency, Bourg en Bresse Hospital, Bourg en Bresse, France 
3Emergency, Lucien Hussel Hospital, Vienne, France 
4Neurology, Lucien Hussel Hospital, Vienne, France

Introduction: The French guidelines for the management of acute ischemic stroke in prehospital rescue chain recommend a systemat-
ic call from the medical dispatcher to the nearest stroke unit neurologist. This early-alert aims to improve the patient referral patterns 
by facilitating the access to diagnostic imaging and thrombolysis. Objectives: The objective of this work is to evaluate the effects 
of the medical dispatcher”s early-alert on stroke management. Materials and methods: We analyzed data from a prospective stroke 
thrombolysis registry. A total of 1386 patients, followed up to 3 months, were managed from 2010 to 2015 in the 5 stroke units of the 
RESUVal network (Rhône Valley, France). In this study, we focused on the population of patients managed by the medical dispatch 
center with or without early-alert. Results: Over this period, we include 1057 strokes (76%) with early activation of the neurovascular 
pathway. There is an overall and significant improvement in the time frames in case of early-alert, with a thirty minutes” decrease in 
medical contact time, imaging time and therefore thrombolysis time. This increase the number of thrombolysis within three hours by 
25%. A greater propensity for direct admission to neurovascular unit is observed; from 52% to 71%. Mortality is half in the early alert 
group. Conclusion: The early activation of the thrombolysis pathway by the emergency medical dispatch center optimizes the delays 
and efficiency of stroke management. It seems necessary to systematize this approach in the daily practice of medical dispatch.

Figure 1 

OP 004 

Impact of admission-hour on 3 months outcome in thrombolysed stroke patients – results from a stroke registry

A. Termoz1,2, M. Viprey1,2, J. Haesebaert1,2, L. Fraticelli3, M. Bischoff3, C. El Khoury3,4,1, L. Derex1,5, A. M. Schott1,2

1Hesper Ea 7425, Lyon University, Lyon, France 
2Pôle Imer, Hospices Civils de LYon, Lyon, France 
3Resuval Network, Vienne, France 
4Emergency, Lucien Hussel Hospital, Vienne, France 
5Neurology, Hospices Civils de Lyon, Lyon, France

Introduction: Effectiveness of IV thrombolysis is correlated with pre- and intra-hospital management times. Hour at admission could 
influence intra-hospital management times. This work aims to compare pre- and intra-hospital times and patient outcome according 
to hour of admission. Method: The study was based on the data of a multicenter registry of thrombolysed strokes in the Rhône-Alpes 
region, France. All patients with thrombolysis for ischemic stroke between 2010 and 2016 were included. We compared the treatment 
times, occurrence of thrombolysis complications and outcome at 3 months (National Institute of Health Stroke Scale (NIHSS), and 
Rankin scores, all-cause mortality) according to the admission-hour of the patient in the stroke unit: working-hour (Monday to Friday 
8am-8pm) versus off-hour (nighttime, weekend or holidays). Results: On the 1757 patients who were thrombolysed between 2010 
and 2016 in the 5 stroke units of the registry, 997 (56.7%) were admitted on working-hours versus 760 (43.3%) patients during off-
hours. Patients admitted on working-hours were older (75 [62-81] vs 71 [60-80], p <0.001), with a shorter distance between symptoms 
onset location and stroke unit (17km vs 20 Km, p = 0.004). Patients admitted during off-hours were more often admitted after a call 
to emergencies medical services (96% vs 92%, p <0.001). Access to MRI was better for patients admitted on working-hours (76% vs 
70%, p = 0.006). The median door-to-imaging time (18 vs 22 min, p = 0.001), imaging-to-needle time (59 vs 61 min, p = 0.037) and 
symptoms onset-to-needle time (154 vs 160 min, p = 0.036) were shorter during working-hours. However, proportion of thrombol-

ysed patients within 3 hours was comparable in the 2 groups (63% in working-hours group vs 61% in off-hours group, p = 0,3894). 
Regarding patient outcomes, no significant difference was found. Conclusion: Hour at admission in stroke unit among thrombolysed 
patients influences access to MRI as well as intra-hospital management times, but the 3-months outcome was not significantly different 
between the 2 groups.

OP 005 

Pre-hospital NIHSS in acute stroke

M. R. Hov1,2, J. Røislien1,3, T. Lindner1, E. Zakariassen4, K. Bache1,2, V. Solyga5, D. Russell2,6, C. G. Lund1,6

1Norwegian Air Ambulance Foundation , Drøbak, Norway 
2University of Oslo, Oslo, Norway 
3University of Stavanger, Stavanger, Norway 
4University of Bergen , Bergen, Norway 
5Neurology, Østfold Hospital, Sarpsborg, Norway 
6Neurology, Oslo University Hospital, Oslo, Norway

Background: Acute stroke treatment should be initiated already in the pre-hospital phase. The National Institute of Health Stroke Scale 
(NIHSS) is widely used for in-hospital assessment of acute stroke, while for pre-hospital use modified versions with a significantly 
lower validity and sensitivity are used. Mobile stroke units (MSU) performing pre-hospital thrombolytic therapy and triage to interven-
tional therapy requires robust diagnostic tools. This study explores if the full-scale NIHSS scale may be introduced in a MSU model. 
Material and Methods: Patients were included to the Norwegian Air Ambulance Foundation”s MSU, a specially equipped ambulance 
with a cerebral CT scanner. Thirteen anesthesiologists from the Norwegian Helicopter Emergency Medical Service (HEMS) trained 
and certified in full-scale NIHSS staffed the MSU. Assessment of full-scale NIHSS was completed twice in the hyper-acute phase on 
each patient; first pre-hospitally in the MSU, and then again at hospital admission by different on call neurologists. The agreement 
between pre- and in-hospital full-scale NIHSS scores was assessed using a Bland Altman plot of the continuous measurements and 
Cohen”s Kappa for corresponding clinical categories. Results: Fifty patients were included in the study. The mean numerical dif-
ference between pre- and in-hospital NIHSS was 0.78, with corresponding limits of agreement (LoA) from -5.93 to 7.49. Inter-rater 
agreement with Cohen”s Kappa was 0.33, representing fair agreement. Time from symptom onset to pre-hospital NIHSS score was 1 
hour 41 minutes (SD 1h 12min ), and 2 h 23 min (SD 1h 14 min) at admission. NIHSS and CT was performed in the MSU using mean 
12 minutes. Conclusion: This study demonstrates that anesthesiologists in a MSU may use NIHSS as a clinical tool. Variation between 
the pre- and in-hospital NIHSS assessment may reflect not only inter-rater variations, but also the dynamic pathophysiological process 
during the first hours of stroke.

Figure 1 
 

OP 006 

Isolated transient vertigo – posterior circulation ischemia or benign origin?

T. F. Blasberg1, L. Wolf1, C. Henke1,2, M. W. Lorenz1

1Neurology, University Hospital Frankfurt am Main, Frankfurt a. M., Germany 
2Neurology, Helios HSK Wiesbaden, Wiesbaden, Germany

Question: Isolated transient vertigo can be the only symptom of a posterior circulation ischemia. Thus, it is important to differentiate 
isolated vertigo of a cerebrovascular origin from more benign origins, as a misdiagnosis may results in wrong therapeutic strategies 
with potentially severe consequences. However, this task remains highly difficult in today”s medical practice. Therefore, the purpose 
of the current study is to identify risk factors for cerebrovascular origin of isolated transient vertigo. Methods: From the files of 339 
outpatients with isolated transient vertigo we extracted history, clinical and technical findings, diagnosis, and follow-up information 
on subsequent stroke or TIA. Risk factors were analyzed by using multivariate regression models (logistic or Cox), and reconfirmed 
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in univariate analyses. Results: Upon first presentation, 48 patients (14.2%) were diagnosed with “probable or definite cerebrovas-
cular vertigo”. During follow-up, 41 patients suffered stroke or TIA (event rate 7.9 per 100 person years, 95% confidence interval 
(CI) 5.5-10.4), 26 in the posterior circulation (4.8 per 100 person years, 95% CI 3.0-6.7). The clinical expert diagnosis wasn”t asso-
ciated with future cerebrovascular events. In multivariate models testing multiple potential risk factors, only the presentation mode 
was consistently associated with the clinical expert diagnosis and stroke risk: Patients who presented because of vertigo (rather than 
reporting vertigo when they presented for other reasons) had significant higher risk of future stroke or TIA (p=0.028, event rate 13.4 
vs. 5.4 per 100 person years) and of future posterior circulation stroke or TIA (p=0.044, event rate 7.8 vs. 3.5 per 100 person years). 
Conclusions: We reported first-ever future stroke rates in patients with transient isolated vertigo. For these patients, to identify those 
with cerebrovascular origin remains difficult; the presentation mode was found to be the only consistent risk factor. Reconfirmation 
in an independent prospective sample is needed.

OP 007 

Comparison of long-term spontaneous functional recovery and response to treatment with MLC601 between cortical and 
non-cortical strokes – the CHIMES-e study

N. Venketasubramanian1, C. F. Lee2, C. L. H. Chen3, CHIMES-E Study Investigators4

1Raffles Neuroscience Centre, Singapore  
2The University of Hong Kong, Hong Kong  
3National University of Singapore, Singapore  
4CHIMES-E Study Investigators, Philippines, Thailand, Malaysia, Hong Kong, Sri Lanka, Singapore

Background: Cortical and subcortical strokes have dissimilar recovery patterns in response to interventions primarily because of 
anatomical and pathophysiological differences. Objective: We aimed to compare the long-term functional recovery and response to 
MLC601 treatment between strokes with and without cortical signs. Methods: CHIMES-E evaluated the 2-year outcome of subjects 
aged ≥18 years with ischemic stroke, NIHSS 6–14, and pre-stroke modified Rankin Scale (mRS) ≤1 included in a randomized, dou-
ble-blind, placebo-controlled trial of MLC601 given for 3 months. Standard stroke care and rehabilitation were allowed throughout 
the study. Presence of cortical signs were based on baseline NIHSS. mRS was assessed at months 6, 12, 18 and 24. Results: Baseline 
characteristics were similar between treatment groups (n=880, mean age 61.8±11.3 years, 36% women, baseline NIHSS 8.6±2.5). 
Subjects with cortical signs had lower rates of spontaneous functional recovery (mRS ≤1) for all time points compared to subjects with 
no cortical signs (figure 1). Subgroup analyses showed qualitatively similar effects of MLC601 on subjects with and without cortical 
signs (figure 2). Conclusion: Cortical strokes have lower rates of functional independence at two years compared to strokes with no 
cortical signs. Treatment effect size with MLC601 is similar between the two subtypes.

Figure 1 
 

 
 
 
Figure 2 
 

OP 008 

Time delays in pre- and in-hospital care in acute stroke in Tallinn – Estonia from 2005 to 2016

K. Gross-Paju1, K. Orav2, U. Thomson3, H. Jaakmees3, K. Kannel3, S. Mironenko3, V. Kaljula3, A. Reitsnik3,2, A. Vares3, S. Ütt3, R. 
Adlas4

1Institute of Cardiovascular Medicine, University of Technology, Tallinn, Estonia 
2University of Tartu, Tartu, Estonia 
3Stroke Centre, West-Tallinn Central Hospital, Tallinn, Estonia 
4Tallinn Emergency Medical Service, Tallinn, Estonia

Background: Interval between stroke onset and thrombolysis determine the efficacy of the procedure. Guidelines for quick stroke 
management were introduced in 2008 in Tallinn Emergency Medical services (TEMS). Since 2014 stroke management guidelines at 
West-Tallinn Central Hospital Stroke Centre (WTCH-SC) include the start of thrombolysis on computed tomography (CT) table for 
on-lable strokes and CT and magnetic resonace imaging (MRI) for strokes without documented time of onset. The aim of the study 
was to analyse changes in quality and time delays in pre- and in-hospital stroke management and their influence to door- to-needle time 
(DNT). Methods: Data of all consecutive thrombolysed stroke patients were recorded prospectively since January 1st 2005 to Novem-
ber 1st 2016 at WTCH-SC. Ambulance records of thrombolysed and non-thrombolysed stroke patients managed by Tallinn Emergency 
Medical Services (TEMS) were retrospectively analysed since 2009. Analysis was conducted for three periods: 2005-2008, 2009- 2011 
and 1.01.-1.11.2016. Results: TEMS records were analysed for 3666 stroke including 243 thrombolysed patients during selected peri-
ods. High dispatch time was given to 66,2% (2005-2008), 88,9% (2009-2011), 87% (2016) of thrombolysed patients. Blood sugar was 
recorded by TEMS in 66,7% (2009-20011) and in 93, 1% (2016), ECG was performed in 54,2% and 49,5% respectively. The exact 
time of onset was recorded in 38,9% (2009-20011) and in 62,4% (2016) of TEMS records. TEMS response time with ECG performed 
or ECG monitoring was 26,8 and 24.8 minutes respectively versus 18,2 minutes without ECG. Mean door to needle times (DNT) at 
WTCH-SC were 75,7 minutes (2005-2008), 55,4 minutes (2009-2011) and 28 minutes (2016). With pre-arrival information mean DNT 
was 25,8 versus 50,3 minutes without prior call (2016). DNT for patients receiving thrombolysis only if mismatch was demonstrated on 
MRI was significantly longer: 50 minutes with and 107 minutes without prior call from the ambulance. Conclusions: TEMS adherence 
to guidelines has improved but ECG is still frequently performed. DNT diminished significantly after introduction of pre-arrival infor-
mation by TEMS and the start of thrombolysis on CT table. The need for emergency MRI prolonges DNT approximately 25 minutes.

Figure 1 
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OP 009 

Higher absolute eosinophil count may predict presence of complex aortic arch plaques among patients in acute phase of isch-
emic stroke

T. Kitano1, T. Nezu2, T. Shiromoto1, S. Kubo1, J. Uemura1, Y. Wada1, Y. Yagita1

1Department of Stroke, Kawasaki Medical School, Kurashiki, Japan 
2Department of Clinical Neuroscience and Therapeutics, Hiroshima University Graduate School of Biomedical & Health Sciences, 
Hiroshima, Japan

Introduction: Cerebral or systemic embolism during procedure is a serious complication of catheter-based cerebral angiography. Aor-
tic arch plaques are considered to be a major source of both cholesterol crystal embolism (CCE) and thromboembolism. Although trans-
esophageal echocardiography (TEE) is helpful for evaluating aortic arch plaques, it cannot be performed for all patients before urgent 
catheterization. Therefore, other predictors related to the presence of aortic arch plaques are required in patients with acute ischemic 
stroke. Objectives: The aim of this study was to examine whether AEC was related to the presence of aortic arch plaque in patients with 
acute ischemic stroke. Patients and methods: We retrospectively analyzed the data from consecutive patients with ischemic stroke who 
underwent transesophageal echocardiography. Complex aortic arch plaques (CAPs) were defined as plaques ≥ 4 mm in thickness, with 
ulcer, or with mobile component. Patients characteristics were compared across patients with and without CAPs. Patients characteristics 
stratified according to the AEC tertiles were analyzed. Multivariate logistic analyses were performed to identify the indicators for the 
presence of CAPs. The prevalence rates of aortic lesions within each AEC tertile were analyzed. Results: A total of 430 patients (289 
males, mean age 69.8 ± 11.4 years) were enrolled. Among them, 169 patients (39.3%) had CAPs. Patients with CAPs showed higher 
mean AEC than those without (167 ± 174/µl vs. 127 ± 127/µl, P = 0.007). Maximum intima-media thickness of aortic arch positively 
correlated with AEC (ρ = 0.117, P = 0.021). When patient characteristics were stratified according to the AEC tertiles, serum HDL cho-
lesterol level, triglycerides level and renal function was associated with AEC tertiles. Multivariate analysis showed that increased AEC 
was independently associated with the presence of CAPs (odds ratio 2.09, 95% confidence interval [CI] 1.21-3.65). The prevalence of 
aortic ulcer, thick aortic arch plaque (≥ 4 mm), plaques with mobile components, and CAPs was higher in patients with higher AEC 
tertile (P = 0.002, 0.008, 0.030, 0.004 respectively). Highest AEC tertile showed good positive predictive value (90%) for presence of 
CAPs among patients with carotid artery stenosis. Conclusion: Among patients with acute ischemic stroke, increased AEC was inde-
pendently associated with the presence of CAPs. Our results suggest that AEC may be a useful predictor for the presence of CAPs in 
patients with acute ischemic stroke.

Oral Session 2 • Neuropsychology and -psychiatry after stroke

OP 010 

Functional neurological disorder presenting as stroke – retrospective cohert study

L. H. Abdelnour1,2, F. El-Nagi2, C. Gaskell2

1Acute Medicine, Pinderfield General Hospital, Wakefield, United Kingdom 
2Stroke Medicine, Fairfield General Hospital, Bury, United Kingdom

Background: Functional neurological disorder (FND) is a common presentation in stroke practice. In addition to the misconception 
that patients are in control of some or all symptoms, there is no clear pathway as to what diagnostic criteria should be considered, or 
when to stop investigation in patients with suspected FND. Methods: -A retrospective analysis of medical records of 46 patients who 
presented to the acute stroke services over one year, and who were suspected of having a functional neurological disorder. Results: 
The mean age was 53.3±17.83 years, and 63% were females. Unilateral motor paresis followed by paresthesia or sensory loss were 
the commonest clinical presentations, followed by slurred speech, headache and facial droop (figure 1). Magnetic resonance imaging 
(MRI) was the investigation of choice, performed in 71%, and showed incidental findings in 69.6% of patients. Cervical myelopathy 
was detected in 19.5% of patients. Previous attendance to stroke services was reported in 21.7%, and recurrence occurred in 39.1% 
patients. The mean average length of hospital stay was 3.82 days, and 71.7% were admitted to a stroke unit. 73.8% Of patients were 
previously engaged with mental health services, and 3 had psychiatric admissions. Conclusion: Our study shows heterogeneity in 
FND clinical presentation and the clinical investigations performed for individual patients. Normal MRI brain is not sufficient in 
most cases. A clear pathway is needed to set out a clear definition, diagnostic criteria and work up for this not uncommon and chal-
lenging diagnosis.

Figure 1 
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OP 011 

Role of the mini-addenbrooke’s cognitive examination in screening cognitive function after acute stroke

Y. Edwards, K. Cottrell, B. Ankers, K. Chatterjee

Countess of Chester NHS Foundation Trust, Chester, United Kingdom

Introduction: Cognitive impairment after acute stroke is common and has an adverse effect on functional outcome. However, there is 
no agreed and validated screening cognitive assessment tool available to screen stroke patients in the acute phase. The Mini-Adden-
brooke’s cognitive examination (M-ACE) is a shortened version of the Addenbrooke’s Cognitive Examination III (ACE-III) and was 
recently validated as a screening tool for dementia. The aim of our study was to determine the effectiveness of the M-ACE in screening 
for cognitive impairment in acute stroke patients. Methods: Patients admitted to the Countess of Chester Hospital with a suspected 
stroke were screened for cognitive impairment using the ACE-III and the M- ACE in a random fashion, as soon as they were medically 
stable. The ACE-III was used as a gold standard. M-ACE performance was compared using correlation co-efficient and areas under the 
operating curves (AUROC). The sensitivity and specificity of the M-ACE at different cut offs was calculated. Results: 70 patients (mean 
age 74±13; 57% male) were recruited in this study. The mean (±SD) ACE III and M-ACE scores were 68 (±17) and 19 (±7), respective-
ly. Median time of M-ACE completion was 6 minutes compared to 17 minutes for the ACE-III. Correlation between the ACE-III and 
M-ACE scores was linear (r=0.839, p<0.01). When comparing to the ACE-III cut off of 87-88 point, the M-ACE cut off of 25-26 point 
detected cognitive impairment with a sensitivity of 100% whilst specificity was 86%. The AUROC of M-ACE at this cut off point was 
0.929 (95% CI 0.775-1). Conclusion: The M-ACE could be used as a cognitive screening tool in the acute stroke setting. However, its 
role in detecting improvement of cognitive function remains to be seen in future research.

Figure 1: Sensitivity and Specificity of M-ACE at different cut-off point. 
 

 
 
 
Figure 2: ROC Curve and AUROC of M-ACE at different cut-off point. 
 

OP 012 

The new opinions of the subtypes for the Poststroke Depression (PSD) in Chinese stroke survivors

Y. Yuan

Department of Psychosomatics and Psychiatry, Affiliated ZhongDa Hospital of Southeast University, Nanjing, China

Aim: Post-stroke depression (PSD) is the most common complication that leads to the poor functional outcome and raised mortality. This 
study was aimed to propose the conceptual limits and clinical usefulness of the PSD. Methods: We put forward the general PSD should 
consist of post-stroke depressive disorder (PSDD) and post-stroke depression symptoms (PSDS) according to Diagnostic and Statistical 
Manual of Mental Disorder-fifth edition (DSM-5) and ZhongDa diagnostic criteria-first edition (ZD-1) respectively. The ZD-1 was estab-
lished based on the suggestions of 65 Chinese chief doctors considering that the symptoms of PSDS might be different from PSDD and 
the duration of DSM-5 was too strict. Then 166 stroke inpatients were recruited and conducted with the diagnosis and the classification 

of PSD. We further calculated the frequency of each depressive symptom in different subtypes of PSD patients. Results: We firstly 
compared the differences between the DSM-5 and ZD-1 criteria. 24 (14.46%) and 80 (48.19%) stroke patients were diagnosed as 
PSDD and PSDS according to individual diagnosis criteria. Five depressive symptoms of preceding sevens distribution frequency 
were located in ZD-1, which suggested there might be a discrepancy in DSM-5 for the diagnosis of PSDS. Conclusion: The present 
study proposes new opinions about the classification and diagnosis of depression in stroke survivors, providing useful information 
for early recognition and appropriate interventions. The definition and criteria of PSDS are beneficial to explore phenomenological 
consistency, associated with risk factors as well as predict outcomes.

OP 013 

Structure and feature of sleep disorders in patients after ischemic stroke

M. Salokhiddinov, M. Khaliqov, A. Norboboyev, A. Tulaboev

Tashkent Medical Academy, Tashkent, Uzbekistan

Introduction: Stroke is one of the most severe forms of vascular disgemy. The incidence of stroke is high and, despite significant 
advances in the study of various aspects of the disease it tends to increase in all countries in the world. Acute ischemic attacks lead 
to the development of various motor, coordinator, speech functions, against which the sleep disturbances as it recede into the back-
ground and are “in the shadow” of the main defect and often not a symptom that requires intervention, but the morphological and 
functional outcome in many ways depends on the severity of sleep disorders. At the same time, they have an impact on the course 
of rehabilitation treatment, and may be negative “predictors” effectiveness of remedial actions, and the state of these functions can 
serve as a predictor of recovery of patients. Objective: To study the structure of sleep disturbances in patients with ischemic stroke. 
Material and methods: The study involved 170 patients with different subtypes of pathogenetic consequences of ischemic stroke 
who were hospitalized in the 3rd Clinic of Tashkent Medical Academy : 135 (79.4%) men and 43 (20.6%) women, average age 53,4 
± 4,3. Questionnaire that scores subjective sleep characteristics was used for the diagnosis of insomnia, developed at the somnolog-
ical center of the Ministry of Health of the Republic of Uzbekistan, where the maximum total score for the 6 figure was 30 points. 
Results: According to questionnaire scoring, sleep disorders were detected in all patients. All patients were indices below 21 points. 
Border-line indicators of the disturbive status of sleep function were detected in 95 (55.8%) patients from 18 ± 1.33 and 21 ± 0.98 
points, in 75 (44.2%) patients had significantly impaired sleep and ranged from 0 to ± 18 1.28 points. Among the six indicators 
sleep disorders most frequently were determined violation of sleep-duration (short and very short sleep) in 81 (48%) surveyed, less 
frequently mentioned number of night pro-excitations - in 61 (36.4%) patients, and very long falling asleep stated in 28 (16.4%) 
patients. Multiple and disturbing dreaming were observed in 36 (18.2%) patients, the quality of morning awakening was detected 
in 15 (7.6%) patients. Conclusions: Sleep disturbance is accompanied by all patients with consequences of ischemical stroke and 
is manifested in various forms, often worsening the prognosis of the disease further. Correction of these disorders contributes to 
improving the quality of life of patients and often reduces the risk of recurrent disgemy.

OP 014 

Can resting state fMRI help differentiate between Vascular and Alzheimer’s dementia?

P. Harman1,2, C. Law3, S. Shah1,2, R. Aspinall2, I. Q. Grunwald1,2

1Southend University Hospital NHS Foundation Trust, Southend, United Kingdom 
2Faculty of Medical Sciences, Anglia Ruskin University , Chelmsford, United Kingdom 
3Stanford University, Stanford, United States

Question: Can a Resting state (RS) fMRI be performed on a 1.5T MRI scanner ? Can it identify various types of dementias? (e.g. 
vascular dementia, Alzheimer”s dementia). Is it feasible to use it in a clinical setting ? Method: In a cohort of patients with cog-
nitive impairment due to known cause, structural and functional images were acquired on a dedicated MRI scanner with 1.5T and 
an 8 channel parallel imaging coil. In addition, patients underwent a battery of cognitive tests. High resolution T1 weighted 3D 
FSPGR images were added to the routine dementia protocol in order to obtain anatomical images for core registration of the fMRI 
data. fMRI images were then analysed using proprietary software by evaluating spontaneous low frequency fluctuations, functional 
connectivity and interactions between distant brain regions. In addition, a cognitive test battery was performed. Results: In Patients 
with AD we could confirm that the default mode network (DMN) was particularly affected, which is characteristic for the disease. 
Additionally we found connectivity and network integrity diminished in the elderly and that this was especially pronounced in AD. 
There was also a correlation between functional structures and performance on cognitive assessments. Interhemispheric synchroni-
zation of neuronal signaling was observed in regard to disease severity. Conclusion: We were able to demonstrate disease specific 
findings in AD. Further collection of data may in the future identify characteristic features for other types of dementia. 



16 Scientific Programme 26. European Stroke Conference

Oral Session 3 • Nursing and physiotherapy in acute and chronic stroke management

OP 015

 
Caregiver burden and quality of life of informal caregivers of stroke patients – a prospective study

E. Chuluunbaatar1, C. Pu2, Y. J. Chou2

1Mongolian Stroke Association, Ulaanbaatar, Mongolia 
2Public Health, National Yang Ming University, Taipei, Taiwan

Objectives: Modern therapeutics and healthcare improvements prolong stroke patient”s survival, however, the degree of disability 
remains high. It requires them having caregivers, especially in the first year after the onset. Longitudinal assessment of quality of life 
(QOL) and caregiver burden (CGB) and factors associated with these are limited among caregivers of stroke patients. The research aims 
to define the changes in QoL and CGB in first year of caregiving among the caregivers of stroke patients and to identify factors associat-
ed with it. Methods: Prospective, multi-centered observational study was conducted in the nine public hospitals in Mongolia. We used 
the WHOQOL-BREF questionnaire for assessing QoL and the Montgomery Caregiver Burden Scale for assessing CGB, and repeated 
after 1 year. Stroke patient characteristics were included for analysis. Generalized estimating equations were conducted to determine 
the factors associated with QoL. Multinomial logistic regression were conducted to analyze CGB change. Results:QoL in the psycho-
logical health (p = 0.003) and social relationship (p < 0.001) domains improved after 1-year of caregiving; however, physical health 
declined (p = 0.47), but this decline was not significant. The factors associated with low QoL were poor physical health (β = −9.11, p 
= 0.013) and financial difficulties (β = −9.73, p = 0.008). None of the variables from stroke patients” were significantly associated to 
caregivers” QoL. Caregiver burden had increased in demand burden (p = 0.034), while objective (p = 0.568) and stress burden (p = 
0.016) had decreased. Factors associated with these changes in CGB were caregiver”s marital status, relationship to the patient, financial 
difficulties, and patient”s gender and dependency. Conclusions: This study provides information on factors predicting QoL and CGB 
change in first year of caregiving, which suggests social or financial support would be helpful for improving QoL and decreasing CGB 
among the caregivers who take care of post-stroke patients.

OP 016 

Changes of the motor imagery perspective selection in patients with sensorimotor impairments – a longitudinal study

R. Gerber1, S. Koppel1, Z. Suica2, C. Schuster-Amft2

1Institute for Physiotherapy, Zurich University of Applied Sciences, Winterthur, Switzerland 
2Research Department, Reha Rheinfelden, Rheinfelden, Switzerland

Introduction and question: Motor imagery (MI) and actual movements share cortical networks. Therefore, MI added to physical prac-
tice showed beneficial effects for patients in neurorehabilitation. We investigated whether patients after stroke (STR), with Multiple 
Sclerosis (MS) and Parkinson”s disease (PD) changed their spontaneous perspective selection over four measurement events (ME). 
Methods: We investigated MI ability with an assessment battery containing Mental Rotation (MR), Mental Chronometry (MC), and 
the Kinesthetic Visual and Imagery Questionnaire -20 (KVIQ-G 20). Furthermore, MI perspective selection was evaluated with the 
KVIQ-G 20 movements presenting the patients photographs showing either an internal or an external perspective. In total, 52 patients 
(23 STR, 25 MS, 4 PD) were analyzed. Results: All 52 patients selected a perspective spontaneously. Axial movements, e.g. trunk 
forward flexion, head flexion/extension and shoulder elevation, were imagined more frequently from an external perspective. How-
ever, most patients changed a perspective over all four ME. Only 8 patients in the visual and 13 patients in the kinaesthetic subscales 
of KVIQ-G 20 remain consistent in MI perspective selection over time. Patients remain consistent particularly in tiny movements like 
moving thumb to fingertips or foot external rotation. In all patients groups, there were slight increases in the MR score over all four 
ME. Only the STR group showed significant changes from the second to third ME (p<0.001). In MS and PD no significant changes 
between ME was recognized. The MS and STR groups remain constant in the MC score over time and showed a congruency quotient 
of 1.04±0.3. The PD group showed more variability (range: 0.72-0.88) but no significant differences between the groups were found. 
The KVIQ-G 20 score varied over time in all three groups but not significantly. The mean of KVIQ-G 20 scores over all four ME for 
the visual and kinaesthetic subscales were: STR group 60.9±19 and 59.2±19.3; MS group 65.6±15.5 and 59.1±17.4, and PD group 
63.1±7.4 and 59.9±9.8, respectively. Conclusion: The MI ability assessed with MR and MC in patients with sensorimotor impairments 
did not change significantly during two weeks. The MI perspective evaluation with the KVIQ-20 movements was suitable to evaluate 
the spontaneous MI perspective selection during visual and kinaesthetic MI. MI perspective selections may depend on the complexity 
of the movement. However, the patients did not remain consistent in their MI perspective selection over the time indicating a need for 
an MI perspective evaluation to tailor MI trainings interventions in neurorehabilitation.

OP 017 

Which perspective is selected? Evaluation of the motor imagery perspective used in patients with sensorimotor impairments – 
a cross sectional study

S. Koppel1, R. Gerber1, Z. Suica2, C. Schuster-Amft2

1Institute for Physiotherapy, Zurich University of Applied Sciences, Winterthur, Switzerland 
2Research Department, Reha Rheinfelden, Rheinfelden, Switzerland

Introduction and question: The imagination of a motor action has been successfully applied in neurological rehabilitation for relearn-
ing of motor control. Limited knowledge exists about the spontaneous selected motor imagery (MI) perspective. The present study 

investigated the MI ability and the spontaneous perspective selection in patients after stroke (STR), with Multiple Sclerosis (MS) 
and Parkinson”s disease (PD). Methods: MI ability and perspective selection of 55 patients (mean age 58±14yrs; 25 females) with 
sensorimotor impairments were assessed using Mental Rotation (MR), Mental Chronometry (MC) and the Kinaesthetic and Visual 
Imagery Quastionnaire-20 (KVIQ-G 20). Additionally, patients” characteristics, e.g. personal characteristics, disease factors, body 
function and physical activity level were obtained for determining their relation to motor imagery ability. Results: The mean of MR 
score for all patients was 27±4.1 out of 32, which showed a very good ability to mentally rotate a hand or foot. A congruency quotient 
of 1.0±0.3 for MC was determined. All 55 patients were able to select a MI perspective during visual and kinaestethic imagery when 
imaging items of the KVIQ-G 20. External MI perspective was selected in 30.3% of the movements of the visual and in 26.1% of the 
movements for the kinaestethic subscale. Furthermore, the external perspective was more used when imagining axial and proximal 
movements. Frequency analysis showed that patients >64 years used an external MI perspective more frequent compared to younger 
age groups. However, no correlation was found between age and perspective selection. In addition, patients presented a less active 
lifestyle while getting older. In relation to the physical activity level, there is a tendency that more active patients used an internal 
MI perspective. However, no statistically significant correlation was found between perspective selection and physical activity level. 
The KVIQ-20 scores for the visual and kinaesthetic subscales were: in patients ≤44 years 61.9±15.7 and 53.7±14.4; in patients 45-63 
years 62.4±17.1 and 60.8±18.1, and in patients >64 years 62.7±16.1 and 57.7±17.8, respectively. Conclusion: All patients selected 
the internal or external MI perspective spontaneously during visual and kinaesthetic MI. Patients” age and their physical activity 
level might be important in defining their MI ability. For the use of MI, it is recommended to evaluate MI perspective selection to 
design patient-specific MI training interventions.

ePoster Session 1 • Etiology of stroke and risk factors

P 001

Influence of statins on LDL- and HDL-Cholesterol and plasma fatty acids in near and old elderly Japanese stroke patients

T. Mori, Y. Tanno, S. Kasakura, K. Yosioka, N. Nakai

Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, Japan

Background: Statins are very common drugs against dyslipidemia and stroke sometimes occurs in near and old elderly (noE) pa-
tients who are treated with statins. Aims: The aim of our retrospective study was to investigate what influences statins had on plas-
ma levels of LDL-C, HDL-C, triglyceride (TG) and some fatty acids (FA) in noE stroke patients at the onset of stroke. Materials 
and methods: We included in our analysis noE Japanese stroke patients aged between 50 and 74 years, who were admitted to our 
institution between Sep 2015 and Aug 2016 within 24 hours of stroke onset and who took blood examination for LDL-C, HDL-C, 
TG and FAs such as palmitic acid (PaA), stearic acid (StA), oleic acid (OlA), linoleic acid (LiA), dihomo-gamma-linolenic acid 
(DHLA), arachidonic acid (AA), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). We excluded patients who took n-3 
polyunsaturated (PU) FA drugs, fibrates, or ezetimibe. We compared plasma lipid levels in patients taking statins with patients not 
taking statins. Results: One hundred forty-seven patients matched our criteria. Average age was 68 years. On arrival to the hospital, 
30 patients took statins (group S) and 117 didn”t (group NS). In group S and NS, LDL-C was 84.6 and 130.1mg/dl（p<0.0001）
、HDL-C was50.5 and 60.３mg/dl（p<0.01）, TG was 196.8 and 135.7 mg/dl (p<0.05), PaA was 715.9 and 781.5 μg/mL (ns), 
StA was 200.3 and 222.7μg/mL (ns), OlA was 709.4 and 723.0μg/mL (ns), LiA was 722.5 and 880.1μg/mL (p<0.001), DHLA was 
29.6 and 33.１μg/mL (n), AA was 166.7 and 166.0μg/mL (ns), EPA was 76.8 and 68.0μg/mL (ns), DHA was 129.2 and 136.5μg/mL 
(ns). There were no differences in plasma levels of FAs in both groups, since dietary composition was almost same. Conclusions: 
Plasma levels of LDL-C, HDL-C and LiA were lower in group S, however there were no differences in plasma levels of PaA, StA, 
OlA, DHLA, AA, EPA or DHA.

P 002

Significant fatty acids of hyper LDL-c or hypo HDL-c levels in Japanese stroke patients

T. Mori, Y. Tanno, S. Kasakura, K. Nakai, N. Nakai

Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, Japan

Background and aims: It remains uncertain which fatty acids (FA) usually supplied as dietary constitution (DC) have significant 
influence on hyper LDL-cholesterol (C) or hypo HDL-C levels at stroke onset. The aim of our retrospective study was to investigate 
which FAs had significant influence on hyper LDL-C or hypo HDL-C levels at stroke onset. Materials and methods:We included 
in our analysis Japanese stroke patients aged 50 years or older, who were admitted to our institution between Sep 2015 and Aug 2016 
within 24 hours of stroke onset and who took blood examination for LDL-C, HDL-C and FAs such as palmitic acid (PaA) and stearic 
acid (StA) as saturated FA (SFA), oleic acid (OlA) as monunosaturated (MU) FA, linoleic acid (LiA) and dihomo-gamma-linolenic 
acid (DHLA) and arachidonic acid (AA) as n-6 polyunsaturated (PU) FA, eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA) as n-3 PUFA. We excluded patients who took statins, n-3 PUFA drugs, fibrates, or ezetimibe. We evaluated association of 
plasma levels of FAs with hyper LDL-C and hypo HDL-C levels. Results: One hundred ninety-two patients matched our criteria. 
Average age was 74.4 years. At arrival to the hospital, their average plasma LDL-C and HDL-C levels were 129.1 and 57.9 mg/dl, 
and average plasma levels of PaA, StA as SFA and OlA as MUFA were 741.2, 212.3 and 673.8 μg/ml. Average levels of LiA, DHLA 
and AA as n-6 PUFA were 831.5, 31.1 and 155.9 μg/ml. Average levels of EPA and DHA as n-3 PUFA were 71.0 and 141.8 μg/
ml. Among them, independent significant FAs of LDL-C level were PaA (t=-5.4, p<0.0001), LiA (t=6.1, p<0.0001), DHLA (t=4.3, 
p<0.0001), AA (p<0.05) and DHA (p<0.001). Independent significant FAs of HDL-C level were AA (p<0.01) and EPA (p<0.05). 
Conclusions: In Japanese acute stroke patients aged 50 years or older, higher plasma levels of LiA, AA or DHA were associated with 
higher LDL-C level and lower AA or EPA level with lower HDL-C level. Some FAs supplied as DC had independently significant 
influence on LDL- or HDL-C levels.
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Unsaturated fatty acids with association with elevation of malondialdehyde-modified low-density lipoprotein (MDA-
LDL) as a marker of oxidized low-density lipoprotein

T. Mori, Y. Tanno, S. Kasakura, K. Yosioka, N. Nakai

Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, Japan

Background and aims: Oxidized low-density lipoprotein (OxLDL) has relation to plaque progression and malondialdehyde-mod-
ified low-density lipoprotein (MDA-LDL) is regarded as a marker of vulnerable plaque, because peroxides of unsaturated fatty 
acids (UFA) are essential to OxLDL. The aim of our retrospective study was to investigate which UFAs had association with ele-
vation of MDA-LDL. Materials and methods: We included in our analysis Japanese patients who were admitted to our outpatient 
clinic between Jan 2016 and Aug 2016 and who took blood examination for UFAs such as oleic acid (OlA) as monunosaturated 
(MU) FA, linoleic acid (LiA) and dihomo-gamma-linolenic acid (DHLA) and arachidonic acid (AA) as n-6 polyunsaturated (PU) 
FA, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) as n-3 PUFA. We excluded patients who took statins, n-3 
PUFA drugs, fibrates, or ezetimibe. We evaluated association of plasma levels of UFAs with MDA-LDL. Results: Fort-five pa-
tients matched our criteria. Average age was 70.2 years. Their average plasma LDL-C, HDL-C and triglyceride (TG) levels were 
108.2, 60.2 and 115.8 mg/dl, and MDA-LDL was 105.2 U/L. Average level of OlA, LiA, DHLA and AA were 648.2, 792.1, 28.5 
and 154.1 μg/ml. Univariate analysis showed that OlA(p<0.01), LiA(p<0.05), DHLA(p<0.05), AA(p<0.01) and DHA(p<0.05) 
, i.e., UFAs except EPA, had significant correlation with MDA-LDL and logistic regression analysis demonstrated that the AA 
(p<0.01) was independently significant. Conclusions: Arachidonic acid was an independently significant factor of elevation of 
MDA-LDL.
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Determination of stroke risk in caregivers of acute stroke patients

J. M. Marquez-Romero1,2, J. Romo-Martínez1, A. Ruiz-Franco2, V. Feigin3, B. Herndandez-Curiel4, C. Madrigal1, R. Bhattacha-
rjee3, R. Krishnamurthi3, P. Parmar5

1Mexican Institute of Social Security, Aguascalientes Municipality, Mexico 
2Neurology, Hospital Juarez de México, Mexico City, Mexico 
3Faculty of Health and Environmental Sciences, National Institute for Stroke & Applied Neurosciences, Auckland, New Zealand 
4Hospital Hispano Americano, Mexicalli, Mexico 
5Department of Biostatistics and Epidemiology, National Institute for Stroke & Applied Neurosciences, Auckland, New Zealand

Introduction: The precise role of genetics as a stroke risk (SR) factor remains controversial. Although it is generally accepted that 
genetic factors likely play some role in SR, it is unclear whether people with a family history of stroke carry an intrinsic higher 
SR or they only share common environments and other potential factors that increase their risk. Objectives: To compare SR in 
genetically related (GRC) with that of non-genetically related caregivers (nGRC). Patients and methods: Transversal design. We 
used the Stroke Riskometer tablet and smartphone app to determine the five and 10-year SR in caregivers of acute stroke patients 
(ASP) hospitalized in two stroke care centers, from Feb to Nov 30, 2016. Based on the genetic relatedness, caregivers were as-
signed a 0, 25 or 50 score of relatedness. Results: 167 caregivers were included (74.3% female). Mean age was 46.99±13.32 years. 
GRC represented 67.1% (n=112) of the sample. Offspring accounted for 50.9% of all caregivers. Median SR by score of genetic 
relatedness was at five years: 1.52 (0.64-12.81) for the zero relatedness, 0.68 (0.42-1.04) for the 25, and 1.34(0.32-29.9) for the 50 
score. And for the 10-year SR: 3.26 (0.81-24.19), 0.93 (0.61-1.78) and, 2.43 (0.44-59.35) for the same scores respectively. After 
a Hierarchical Multiple Regression controlled for age of the caregiver, the addition of the score of relatedness explained a 0.5% 
increase in the overall variability of the model (R2=0.35, p˃0.05). Conclusion: Caregivers of ASP carry a high SR regardless of 
their degree of genetic relatedness.
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Relationship between hemorrhagic stroke and mortality in chronic complex outpatients – results in a community cohort 
of patients

J. L. Clua-Espuny1, M. A. Gonzalez-Henares2,1, M. L. Queralt-Tomas2, W. Campo-Tamayo2, E. Muria-Subirats2, A. Panisel-
lo-Tafalla2, J. Lucas-Noll2, T. Forcadell-Arenas2

1Ebrictus Research Group, University Research Institute IDIAP Jordi Gorl, Barcelona, Spain 
2Primary Care, Institut Catala de la Salut, Tortosa, Spain

Question: In the developed countries, around 3-4% of the people could be identified as chronic complex patient and they are in-
creasingly at risk of hemorrhagic stroke. The main objective of this study was to explore risk factors differences in the association 
of outcome factors on mortality. Materials and methods: We carried out a multicenter and prospective cohort study of mortality 
incidence from 01.01.2013 to 30.09.2016 among 932 adult patients registered in the electronic health record of Primary Care as 
Chronic Complex Outpatient. To predict hazard ratios, mean survival time, and survival probabilities used a multivariate Cox re-
gression. Results: 932 CCP cases were included (52.3% women). Average age was 82.5 yr (CI95% 81.8-83.2). During a mean fol-
low-up period of 2.8 years, 65 (6.98%) stroke episodes happened [37 (56.9%) ischemic; 28 (43.1%) hemorrhagic]. The percentage 
of ICH almost doubled (21.0% to 43.1) after diagnosis as CCP. 26.1% of ICH had polypharmacy (≥10); the 57.6% VKA-treated 
patients evidenced TTR<60% vs 46.7% of ischemic cases, and had higher (p <0.001) bleeding risk/year than ischemic patients; and 
had a higher incidence of fall (31.9% vs 19.2%, p 0.002). The patients who had a previous ischemic stroke were at a significantly 
higher risk of death if they have been registered as fall risk. The average survival time was significantly shorter among those with 
hemorrhagic stroke. In the survival analyses the outcome independent factors were: Charlson score [HR 1.22 CI95% 1.13-1.32, 

p <0.001], the Barthel <60 score [HR 2.48 CI95% 1.97-3.13, p <0.001], the genre male [HR 1.33 CI95% 1.06-1.67, p 0.013], the bas-
al hypertension [HR 1.42 CI95% 1.03-1.96, p 0.029]; and the polypharmacy as protector factor [HR 0.95 CI95% 0.92-0.98, p 0.008]. 
Conclusions: The hemorrhagic episodes in CCP people were associated with previous stroke episode [HR 9.11 CI95% 5.34-15.5, p < 
0.001] and fall risk [HR 1.83 CI95% 1.07-3.11, p <0.025). Given the co-occurrence of hemorrhagic strokes with poor performance sta-
tus, multi-morbidity, and polypharmacy, multi-dimensional interventions are needed to improve health outcomes.
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The relationship between stroke and weather conditions in Cascais, Portugal

V. Montes1, C. Carmona1, F. Pita1, F. Machado2

1Neurology, Cascais Hospital, Cascais, Portugal 
2Public Health, ACES Porto Ocidental, Porto, Portugal

Introduction: Stroke is one of the leading causes of death and disability in the world. Therefore, it is essential to identify potentially 
modifiable risks. An influence of climate upon cerebrovascular risk is biologically plausible and epidemiological evidence supports this 
association, although, to date, study results are inconsistent. Objectives: We aimed to investigate the possible relationships between 
weather conditions and stroke risk. Materials and methods: We conducted a retrospective study that included 870 patients admitted to 
Cascais Hospital between January 2013 and December 2015 with a diagnosis of stroke. The NIHSS scale was used to assess the severity 
of stroke and its etiology was defined according to TOAST classification. Data were obtained on maximum, minimum and mean tem-
perature, as well as temperature variation, atmospheric pressure and relative humidity from Cascais city, provided by IPMA (portuguese 
institute of the sea and atmosphere). To determine the effect of the meteorological variables on stroke risk, we apply the binary logistic 
regression model with the analysis of the day of vascular event and the exposure period seven days before. Results: Among the 870 
patients registered, 88% had an ischemic stroke and the remain twelve percent had a hemorrhagic stoke. Concerning the etiology of the 
ischemic strokes, 34,6% were small artery occlusion, 29,3% cardioembolism, 11% large artery atherosclerosis, 22,7% were strokes of 
undetermined etiology and 2,7% of other determined etiology. There was a greater number of vascular events in the winter and summer 
months (56.4%), compared to the milder spring and autumn months (43.6%). No significant association was found between each of the 
meteorological variables under study and stroke risk, stroke type and stroke severity. Conclusion: Although there seems to be a higher 
occurrence of stroke in both cold and hot temperatures, the present study does not demonstrate an association between meteorological 
conditions and stroke risk. We suggest that behavior factors, influenced by the climate, act as a risk factor and influence the risk of stroke. 
Further studies are needed to clarify the extent and nature of the relationship between meteorological variables and stroke.
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Association of aortic knob calcification with cerebral white matter changes in community-dwelling healthy adults

H. Park1, S. Suk1, D. Kim2

1Neurology, Wonkwang University School of Medicine, Iksan, South Korea 
2Neurosurgery, Wonkwang University School of Medicine, Iksan, South Korea

Background: Vascular calcification is specific for arteries and regard as active process of atherosclerosis. Aortic knob calcification 
(AC), vascular calcification in intimal layer of aorta, has been known as increasing risk factor for cardiocerebrovascular event. We in-
vestigated the relation between the AC and cerebral white matter changes (WMCs), cerebral vascular lesions related to atherosclerosis, 
in community- dwelling healthy adults aged 50 and above by using simple chest radiography and brain computed tomography (CT). 
Methods: We examined the presence of AC and severity of WMCs, and assessed the relation AC and vascular risk factors and severity 
of WMLs in 597 middle-aged and elderly individuals without a history of stroke or dementia. Results: The mean age of total subjects 
was 62.2 ± 7.8 years. 256 (43.6%) subjects were male and AC was seen in 59 (9.9%) subjects. WMCs were seen in 55 (9.2%) subjects 
for grade 1, 37 (6.2%) subjects for grade 2, 10 (1.7%) subjects for grade 3. The presence of AC was significantly associated with age, hy-
pertension and severity of WMCs (P<0.05). In the multiple logistic regression analysis, older age (odds ratio (OR), 1.08, 95% confidence 
interval (CI) 1.03-1.13), WMCs (OR, 1.64, 95% CI, 1.07-2.44) were statistically significant factors for AC after adjusting age, gender 
and vascular risk factors. Conclusion: Our study suggest that the association of the presence of AC and WMCs in community-dwelling 
healthy adults aged 50 and above. The presence of AC is a good predictor for the cerebral vascular lesion related to atherosclerosis and 
also can contribute to the early detection of WMCs.
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Disorders of extracranial hemodynamics in patients with after – effects of battle cranio-cerebral trauma in East Ukraine 
(ATO)

I. Chernenko

Neurology, The Kharkov Hospital for invalids of war, Kharkov, Ukraine 
Neurology, Kharkov National Medical Universitet, Kharkov, Ukraine

Aim of the research: is to investigate the state of extracranial hemodynamics in patients with the effects of battle cranio-cerebral trauma 
in East Ukraine (ATO) by using transcranial Doppler ultrasonography. Materials and methods: There were analyzed the investigation 
results of 54 patients involved in the fighting in East Ukraine (ATO). 25 patients represented by age and sex who didn”t have cere-
bro-cranial trauma in the history were examined as a control group. All patients underwent transcranial Doppler ultrasound examination 
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of extracranial arteries. The following indicators were used for the evaluation: maximum systolic and terminate diastolic blood flow 
velocity, sistolo-diastolic blood flow rate, pulsation index, degree of artery stenosis rate, resistance index, asymmetry coefficient of 
blood flow linear speed expressed as percentage. Results and discussion: There was revealed the reliable decrease of blood flow 
velocity and increase of pulsation indexes, resistance and sistolo-diastolic blood flow rate (p < 0.01) observed both in catorid and 
vertebrobasilar circulation system. In the internal carotid there was observed the progressing deterioration of blood flow in the way 
of decrease of blood flow systolic speed by 38% (p < 0.01) as compared to the control group. At the same time the circular resistance 
index was for certain increased by 29.9% (p < 0.01). Changes in the middle cerebral artery consisted in the reliable decrease of speed 
characteristics by 23% (p < 0.01) as compared to the control group against the background of the present vascular spasm which 
was proved by the pulsation index increase (p < 0,01) of this group patients. At the same time hemodynamics derangements were 
shown mainly in the way of decrease of blood flow speed against the background of RI, IP and S/D indexes increase that reflect the 
increase of cerebral vessels tone. The most evident changes were registered in the vertebrobasilar circulation system (according to 
the results of Doppler sonography of the basilar arteries) that can be explained by the peculiarities of these arteries anatomical flow. 
Conclusion: Transcranial Doppler ultrasonography is the highly effective method of investigation of cerebral hemodynamics and 
allows to diagnose very precisely the formation stages of cerebral blood flow chronic disorders starting with compensatory spasm of 
intracranial arteries and ending with development of cerebral circulation deterioration.
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Migraine with aura and CADASIL associated migraine as a risk factor of ischemic stroke

T. Kherkheulidze1,2, M. Beridze3, S. Ingorokva2, N. Kakabadze1, N. Khizanishvili3, B. Tsikarishvili2, N. Tchantchaleishvili2, S. 
Kherkheulidze4

1Neurology, Emergency Neurological Clinic, Tbilisi, Georgia 
2Neurology/Neurosurgery, Tbilisi State Medical University HTMC Clinic, Tbilisi, Georgia 
3Neurology, Tbilisi State Medical University/ First University Clinic, Tbilisi, Georgia 
4Medical University of Vienna, Medical University of Vienna, Vienna, Austria

Background: Study aimed at detection of the risk of ischemic stroke in migraine patients with aura and without.  
Methods: Totally 140 acute stroke female patients with aged from 30 to 50 years have been investigated. Severity of stroke was 
evaluated by NIHSS. Site of stroke evaluated by Oxford Community Stroke Project classification system. Brain lesions detected 
by contrast MRI (1.5 Tesla). Blood genetic investigation performed by PCR (Polymerase chain Reaction) sequencing the Notch 
3 gene in stroke with migraine. Statistical analysis performed by SPSS 11.0. Results: Among 140 patients 77 (55%) patients 
found with established migraine headaches. The major stroke risk factors in patients” were hypertension (4.3%), Diabetes mellitus 
(12.8%), atrial fibrillation (7.8%), smoking (47.8%), long term use (12±4.5) of contraceptive pills (46.2%). In Migraine patients 
55% found to have the lacunar infarctions against 12% in patients without migraine. In migraine patients 11% were affected by 
partial anterior circulation stroke against 65% in patients without Migraine, while 39% migraine patients had posterior circulation 
strokes against 23% in patients without Migraine. Genetic testing was positive for Notch 3 gene in 6 (7%) patients with migraine 
headache accompanied by Aura. Multivariate logistic regression (entered stepwise model including all evaluated parameters) 
showed the significance between migraine with aura and lacunar stroke development when smoking and contraceptive pills en-
tered in model (p Conclusion: According to present research the females who experience migraine with aura and/or are taking 
contraceptive pills and/or are smokers are at increased risk of ischemic stroke. Young females with headaches should be tested for 
CADASIL to start immediate preventive therapy for ischemic stroke.

P 010

Paroxysmal atrial fibrillation caused cardioembolic stroke as frequently as persistent

A. Nomura1, M. Yoshino2, I. Koyanagi2, H. Imamura2, T. Aoki2, Y. Chiba2, T. Aida2

1Cardiology, Hokkaido Neurosurgical Memorial Hospital, Sapporo, Japan 
2Neurosurgery, Hokkaido Neurosurgical Memorial Hospital, Sapporo, Japan

Introduction: Atrial fibrillation (AF) causes cardioembolic stroke, a subtype of acute ischemic stroke (AIS), due to promoting for-
mation of embolus in heart. AF is divided into paroxysmal (PA) AF and persistent (PE) AF. The classification is based on the idea of 
taking a 12-lead ECG to diagnose AF. It”s not easy to detect AF episodes, when AF is sporadic. Diagnosing PAAF is challenging. 
Prolonged heart monitoring such as Holter ECG has been widely accepted. On the other hand, AF episodes are said not to be random 
but clustered. The arrhythmia is influenced by extra-cardiac factors. Activities of autonomic nervous system, one of them, increase 
at stroke, which heighten the arrhythmogenic effects. We should take advantage of an opportunity to detect AF to be the cause of 
AIS and recurrences of AF immediately after that. Objectives: Aim of this study was to show how frequently PAAF caused cardi-
oembolism. Patients and methods: Prospective observational single-center study consisted of continuous 396 cases /390 patients 
(74.4 ± 11.9 years; male 53%) with AIS admitted in 3 days and taking 24-hour Holter ECG in 8 days after development of symptoms. 
Exclusion criteria were no confirmation of AIS by MRI and Holter monitoring being less than 23.5 hours. 12-lead ECGs were taken 
at admission and 1 weak latter if possible. Patient received routine diagnostic care in hospital, brain MRI and MR angiography of 
the brain arteries, and then Holter ECG was taken. Diagnosis on the subtype of the disease was conducted by MRI. The results of 
the Holter ECG were compared with those of the 12-lead ECGs and the Holter ECG. 24-hour Holter ECG criteria of sinus rhythm 
(SR), AF, and SR and AF were as follows. SR: maximum AF duration ≦30seconds AF: maximum AF duration ≦24hours SR and AF: 
maximum AF duration >30 seconds Heart rhythm was determined by a Holter ECG and two12-lead ECGs. SR: All ECGs were SR. 
PAAF: ECGs consisted of both SR and AF. PEAF: All ECGs were AF.Results: Eighty cases/patients (75.5 ± 12.7 years; male 51% 
were diagnosed as cardioembolic stroke. They were admitted in 1.4 ± 0.7 days and Holter monitoring began at 3.3 ± 1.5 days after 
symptoms onset. However, four cases were pacemaker rhythm with AF or with junctional rhythm. Then, 76 patients were analyzed. 
The numbers of the patients with SR, PAAF and PEAF were 40, 11 and 25, respectively, if only Holter ECG was used. However, 
these were 36, 20 and 20, respectively, when both Holter ECG and two 12-lead ECGs were used. Conclusions: Additional 9 cases, 
4 from SR and 5 from PEAF, were included in PAAF, when using a 24-hour Holter ECG and two 12-lead ECGs on condition that 

they had cardioembolic stroke by MRI. Detection rate of PAAF (25%) was same as that of PEAF. PAAF is highly causative of cardio-
embolic stroke.
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Relation between the metabolic syndrome and first acute ischemic stroke

N. Ciobanu1,2, S. Groppa1,2

1Neurology Nr 2, State University of Medicine and Pharmacy Nicolae Testemitanu, Chisinau, Moldova 
2Epilepsy and cerebrovascular Diseases Laboratory, Institute of Emergency Medicine, Chisinau, Moldova

Background: Stroke is the second most frequent cause of death worldwide after ischaemic heart disease and is a leading cause of 
disability in highly developed countries. The current incidence of stroke and the lack of effective treatment measures have led to the 
need for further research on risk factors. The metabolic syndrome represents one of the most important elements in the pathogenesis 
of strokes. Material and methods: We conducted a retrospective study on 125 patients with first acute ischaemic stroke that occurred 
between the ages of 40 and 85 years. All subjects were examined in the Cerebrovascular Diseases Neurology Department of the Emer-
gency Medicine Institute. After the patients or their relatives signed an informed written consent, they underwent a complete clinical 
examination and ultrasound examination of the extracranial carotids. The metabolic syndrome (MS) was defined according to the di-
agnostic criteria of the American Cardiology Association, the National Heart, Lung and Blood Institute and the International Diabetes 
Federation (2009). Patients were divided into two groups according to the presence/absence of the MS: Group I consists of 68 patients 
with MS, respectively Group II consisting of 57 patients without MS, but who could also have one/two/no component of MS. Aim: To 
estimate the frequency of the MS and to assess its relationship with various phenotypes of carotid artery structure in patients with first 
acute ischaemic stroke. Results: 54% of patients had MS. Mean age of the studied groups was 67 years in case group and 66 in controls. 
Totally prevalence of MS in women was more than in control subjects (54,4% women in 1st group vs. 35,08% women in 2nd group). 
In both groups, the arterial hypertension was present in most cases (> 80%). Dyslipidemia had a different distribution in the two groups 
as follows: in group 1, the predominant hypertriglyceridemia (47.06% vs. 5.26%) and hypecholesterolemia (29.4% vs. 21.05%). Type 2 
diabetes was more prevalent in MS patients (52.94%) than in those without MS (3.5%). The obesity of varying degrees was present in 
over 27% of subjects without MS and in 50% of patients with MS. Atherosclerotic plaques at the level of the extracranial carotid section 
were found in 86.76% of the participants from the basic group compared to 42.1% from the control group. It has been noted that there 
is a significant difference between the intima-media thickness values and the diameter of common carotid artery in these two groups 
(p<0.05, p<0.001). It has been established a perfect correlation between the number of MS constituent risk factors and the markers of 
the atherosclerotic carotid damage, such as IMT (r=0.86) and internal carotid diameter (r=0.87). Conclusions: The present data suggest 
that the MS is associated with alterations of the carotid artery structure. Whether such alterations mediate the relationship between the 
MS and vascular event requires prospective evaluation. Individual components of the metabolic syndrome are associated with an in-
creased risk of ischemic stroke and should be treated as appropriate.
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Features of magnetic resonance imaging in patent foramen ovale patients

J. Zhang, G. Cheng, Y. Li, Q. Sun

Baotou Central Hospital, Baotou, China
Background: Patent foramen ovale (PFO) is a risk factor of paradoxical embolism and stroke. Studies have found different lesion 
patterns in diffusion-weighted imaging (DWI) in PFO patient, But DWI only detects acute ischemic lesions. On the assumption that 
specific lesion patterns, in particular multiple acute ischemic lesions on T2-weighted magnetic resonance imaging and fluid-attenuated 
inversion recovery (T2WI,FLAIR) indicate a cardioembolic origin. This study aimed to analyze the lesion patterns in T2WI and FLAIR 
of PFO patients whether it was associated with a typical distribution of small white matter lesions. Methods: Patients with positive 
Transcranial Doppler bubble test were collected from January 2013 to December 2015 in the Neurology department of our hospital. All 
these patients conducted MRI with T2WI and FLAIR sequences. 2 radiologists who were blinded to the clinical data analyzed all these 
imaging, Lesion size, number and location was recorded and analyzed. Detailed TCD bubble test results were also recorded for future 
use. SPSS 17.0 software package was used for analyzing the data. Results: 119 patients were involved in this study, lesions on MRI-T2 
and FLAIR were high signal, multiple and small infarction≦≦2cm≦. 89.6% of the lesions located in anterior circulation, 7.3% of the 
lesions located in posterior circulation and 3.1% located in both if classified according to vascular distribution. If classified according 
to anatomy, 40.6%. Lesions located in the subcortical of frontal lobe, parietal lobe, occipital lobe and basal ganglia were 40.6%, 18.0%, 
4.0% and 23.3% respectively. and 5.3% located in white matter of triangle region, 5.4% located in the white matter of periventricle. 
There is statistical correlation between the amount of embolus and the amount of lesions≦P<0.05. Conclusions: In our study, the brain 
lesion patterns in patients with PFO showed multiple small infarcts, much of them were located in the anterior circulation and subcor-
tical of frontal lobe. The more the embolus found the more lesions on T2WI and FLAIR. Keywords: patent foramen ovale; magnetic 
resonance imaging; transcranial Doppler; cerebral ischemic stroke
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Сonnective tissue dysplasia as a risk factor of stroke at the young

O. Nebogina, S. Chuprina, D. Popova

Voronezh Regional Clinical Hospital № 1, Voronezh, Russian Federation

Introduction: Foramen ovale is a variety of connective tissue dysplasia. Not so long ago a functioning foramen ovale was considered 
as a normal variety of interatrial septum structure, while nowadays it is recognized to be the basis of of acute cerebral circulation disor-
der. Purpose of the research: The purpose of the research is to study factors which increase the risk of paradoxical embolism, the age 



19                                    European Stroke Conference 2017/ S. Karger AG, Basel. All rights reserved Cerebrovasc Dis 2017;43(suppl 1): 1-175

structure, sex dimorphism ,the severity of stroke with an open oval window. Methods of the research: 79 patients with cryptogenic 
stroke with a functioning open oval window were examined. All of them were treated at the Regional Vascular Centre of Voronezh 
Region Clinical Hospital №1. All patients were carried out the following procedures: CT or MRT of the brain, transthoracic and trans-
esophageal echocardiography, bilateral monitoring of blood flow in medial cerebral arteries with embolodetection, ultrasonic duplex 
scanning of lower extremities veins. The severity of neurologic disorders was determined according to the NIHSS; psychological 
status was assessed according to Beck’s and Hamilton’s scales. Results: The average age of the patients was 51 years. 47% of them 
were men, and 53% of them were women. One half of the patients were overweight (BMI-29,6); 39% had smoked for more than 10 
years; 91% had arterial hypertension as a background disease. 60% of examined people had psychoemotional problems which preced-
ed the acute cerebral circulation disorder. 70% had light or mild depressive symptoms; 42% performed significant physical activities 
before the stroke symptoms development. During the first 24 hours the average score according to NIHSS was 7,5 for men, and 7,3 
for women. 59% had the ischemic focus in cerebral parts which are bloodsupplied from the main artery basin. 37% had a bypass from 
the right atrium into the left one accoding to the results of transthoracic and transesophageal ECG. 11 % had an open oval window in 
the interatrial septum aneurism which was accompanied by more brightly marked neurological deficit ( average score according to 
NIHSS on the 10th day was 8,3) comparing to those who had a slit-like oval window without aneurysmal bulging of interatrial septum 
( average score according to NIHSS on the 10th day was 7,2 ). Only 8% had venous system pathology determined after performing 
ultrasonic duplex scanning of lower extremities, 5% had minor pelvis thrombosis. 9% patients had probing performed, and 4% of them 
had occluders installed. 34% patients were discharged with recommendations to take antiplatelets, and 62% patients were prescribed 
to take anticoagulants. Conclusion: Modern investigations demonstrate the fact that at present there is clear evidence that foramen 
ovale can be really dangerous for life at certain conditions leading to paradoxical embolism which can cause cryptogenic strokes or 
transitory ischemic attacks. 
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RNF213 polymorphism and clinical phenotype in intracranial artery steno-occlusive disease and moyamoya disease in Kore-
an population

K. P. Park1, Y. B. Yim2, J. H. Shin1, M. G. Park1

1Department of Neurology, Pusan National University Yangsan Hospital, School of Medicine, Yangsan, South Korea 
2Department of Neurology, Bongseng Memorial Hospital, Busan, South Korea

Background: Ring finger protein 213 (RNF213) polymorphism, known to be a major genetic variant for moyamoya disease (MMD), 
is also possibly associated with non-MMD intracranial artery steno-occlusive disease (non-MMD ICAD) with ethnic variability. Our 
aim was to investigate the relationship between the rs112735431 polymorphism of the RNF213 and clinical phenotype of non-MMD 
ICAD and MMD in Korean population. Method: A total of 25 MMD patients, 31 non-MMD ICAD patients and 100 healthy controls 
were enrolled in this study. The rs112735431 polymorphism of the RNF213 was genotyped using polymerase chain reaction amplifi-
cation of target and detection by restriction fragment length polymorphism analysis. Genotype and clinical phenotype were compared 
in MMD and non-MMD ICAD. Results: The rs112735431 polymorphism of the RNF213 was significantly associated with non-MMD 
ICAD (22.6% vs 2%, p = 0.001; odds ratio, 14.3; 95% confidence interval, 2.80–73.2) and MMD (75% vs 2%, p < 0.0001; odds ratio, 
126.0; 95% confidence interval, 24.2–656.0), compared with those of controls. Among clinical phenotypes, hypertension was only 
significantly more frequent in MMD patients with the rs112735431 polymorphism than those without this variant (p = 0.010). However, this rela-
tionship was not shown in non-MMD ICAD patients with or without this genetic variant. Conclusion: The rs112735431 polymorphism of the RNF213 is highly 
associated with non-MMD ICAD in Koreans as well as MMD. Our study also suggests that the rs112735431 polymorphism of the RNF213 is associated with 
the hypertension in MMD. Further study is needed whether the rs112735431 polymorphism of the RNF213 is contributing to the development of hypertension 
in MMD.
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Ischemic stroke in the setting of PH-negative myeloproliferative disorders

P. Kuznetsova, A. Raskurazhev, R. Medvedev, O. Lagoda, A. Shabalina, M. Tanashyan

Angioneurology, Russian Center of Neurology, Moscow, Russian Federation

Background: Disturbances of microcirculation play a significant role in the development and progression of acute ischemic stroke 
and may be associated with different hemogram abnormalities. One of the reasons is the increase number of blood corpuscles leading 
to myeloproliferative disorders (non-Ph) (MPD) including essential thrombocytemia (ET), polycythemia vera (PV), primary myelo-
fibrosis (PM). Our aim was to establish the prevalence and structure of ischemic cerebrovascular disease in the setting of ph-negative 
MPD, as well as identify various markers of its pathogenesis. Materials and methods: The study group comprised 104 patients (mean 
age 45 yrs; 34% male), divided into three subgroups: patients with ET (n = 39), PV (n = 42), PM (n = 23). All patients with PV had a 
JAK2 V617F polymorphism. All patients underwent a clinical and neurological exam, neurovisualisation (brain MRI and angiogra-
phy of intracranial cerebral vessels), ultrasound of the brachiocephalic arteries, thorough blood tests (incl. measurements of platelet 
aggregation), endothelial function assessment. Results: Twenty-one (n = 21) patient (21%) had an ischemic stroke; 8 of them had 
hemispheric infarctions due to thrombotic occlusion of one of the large arteries of the brain (ET n=5); 13 patients had small cortical 
infarctions in marginal zones (possibly, related to hemorheological microocclusion). An important clinical feature in case of stroke 
due to large artery thrombosis (in the setting of MPD) is its gradual start and undulating course. MR-angiography in the acute stroke 
phase showed signs of complete thrombus recanalization with recovery of blood flow in 50% of cases (n = 4). Differences in platelet 
aggregation between subtypes of MPD were not significant, yet an overall reduction was observed (the reason being antiplatelet ther-
apy). Endothelial function (as measured by flow-dependent dilation of the brachial artery) was severely impaired in all study groups 
(median 5% with normal cut-off at 10%), the lowest degree of vasodilator activity being specific for patients with a history of stroke 
(p=0,011). The study of hemorheological parameters showed the following: mean Adrenaline-platelet aggregation: PV – 21%[13; 
41], ET – 23% [16; 39], PM – 24% [17; 39]. Adenosine-diphosphate –platelet aggregation: PA – 19% [12; 39], ET – 23% [16; 39], 
PM – 24% [17; 39]. Conclusion: Endothelial dysfunction did not differ significantly between types of ph-negative MPD, however 
changes were observed between patietns with actute cerebrovascular disease. The lowest degree of vasodilatory activity was found to 
be associated with stroke, which underlines the existance of decrease in endothelial compensating function – the latter playing a major 

role in acute ishcemic stroke. A large number of thrombotic strokes occurring in patients with ET underline the necessity of early 
diagnostics and preventive therapy in these patients.
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Thrombotic complications in the setting of PH-negative myeloproliferative disorders

P. Kuznetsova, A. Raskurazhev, R. Medvedev, O. Lagoda, A. Shabalina, M. Tanashyan

Angioneurology, Russian Center of Neurology, Moscow, Russian Federation

Background: Thrombosis and thrombogenesis still remains one of the most prevalent and relevant problem in the modern world. 
One of the reasons of changes of rheological properties is increased number of blood cells and formation, which may occur as a result 
of ph-negative myeloproliferative disorders (MPD). The aim of the present study is to evalute data concerning pathogenesis and clin-
ical presentation of ph-negative MPD, as well as identify markers of thrombogenesis in patients with MPD. Materials and methods: 
The study comprised 104 patients with MPD. All patients were divided in three subgroups: essential thrombocythemia (ET) - 37% 
(n=39), polycythemia vera (PV) - 40% (n=42), primary myelifibrosis (PM) - 23% (n=23). Along with basic clinical and neurological 
exam all patients were subject to: MRI of the brain (with venosinusography); carotid duplex sonography; echocardiography, ultra-
sound examination of the abdominal cavity and lower extremities; the following blood tests – rheological parametres of erythrocytes 
(full disagregation speed [γ-dis], erythrocyte deformability [DImax], agreggation ampltude, RBC formation «coin columns» [Tf], 
time of three-dimensional aggregates [Ts], erythrocyte aggregation index [AI]). Results: Thrombotic complications were found in 
23% (n = 24) of cases. Among patients with ET – 25% (n=10), PV – 28% (n=12), PM – 8% (n=2). The structure and prevalence of 
them in this study group were as follows: thrombosis of the veins of the lower extremities in the setting of PV were found in 9% 
of cases, ET – 18%, PV – 9%; thrombosis of the splenic vein: PV – 5%, ET – 10%, PM – 13%; myocardial infarction occurred at 
a frequency of 8% (n=8) among patients with MPD (PV n=4, ET n=3, PM n=1) all patients younger than 50 years; thrombosis of 
cerebral venous sinuses were found in 5% (n=5) of cases among patients with MPD (PV n=3, ET n=2). Twenty-one (n = 21) patient 
(21%) had an ischemic stroke. 8 of them had thrombotic occlusion of one of the internal carotid arteries without signs of atheroscle-
rosis. Comparing DImax between subtypes of MPD it was found that the lowest level was specific for patients with PV - 0,46 [0,44; 
0,52]. The lowest value of agregation amplitude (7,3 [7; 8,3]) and Tf (4,15 [2,8; 5,4]) was found in patients with PM. The lowest Ts 
(23 [16,4; 44,4]) and AI (41,1 [30,45; 58,65]) was found to be specific for patients with ET. The lowest γ-dis (150 [80; 200]) was 
obsereved in patients with PV. Conclusions: Structural and functional changes of erythrocytes play one of the most important roles 
in thrombogenesis in MPD. A severe decrease in deformability levels and an increase in agregation lead to thrombotic events in the 
microcirculation and, consequently to hemorheological microocclusion.
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Genetic polymorphisms associated with prothrombogenic activity in patients with carotid atherosclerosis

A. Raskurazhev1, R. Medvedev1, Z. Khamidova1, N. Abramycheva2, M. Tanashyan1

1Angioneurology, Russian Center of Neurology, Moscow, Russian Federation 
2Genetics, Research Center of Neurology, Moscow, Russian Federation

Aim: Atherosclerosis is a systemic process which involves not only the vessel wall, but leads to pathological disturbances in the 
field of hemorheology and hemostasis. The increase in prothrombogenic activity in the setting of carotid atherosclerosis may lead to 
ischemic stroke, and at the same time be a result of a genetically determined process. Materials and methods: The study comprised 
117 patients with asymptomatic carotid stenosis (>50%) and 105 healthy volunteers without carotid atherosclerosis, matched by age 
and gender. Mean age was 65,7±9,3 years, men - 59%. Patients underwent a thorough clinical and neurological examination, routine 
laboratory tests, biomarker identification via ELISA, and molecular genetic testing with single-nucleotide polymorphism (SNP) ver-
ification in the following genes: PON1, SERPINA1, AQP9, SELP, PAI-1, MTHFR. Results: The biomarkers of fibrinolysis included 
tissue plasminogen activator (t-PA) and plasminogen activator inhibitor – 1 (PAI-1). The levels of both markers differed significantly 
between groups (р = 0,006 и р = 0,002 respectively), with t-PA median 1,95 ng/ml in the study group and 2,45 ng/ml in the control 
group and for PAI-1 – 5,10 and 2,87 ME/ml, respectively. Patients in the study group were more frequent carriers of the mutant SNP 
PAI-1 4G/4G and one of the MTHFR SNPs (677Т or 1298С): 50,9% and 49,1% in the study group and 38,9% and 26,4% in the 
control group, respectively. Combination of MTHFR SNPs was found in 22,2% patients with atherosclerosis, and in 16,7% - in the 
control group. When analyzing the combination of three SNPs it was found that in 25,4% cases in the control group both SNPs of the 
MTHFR and PAI-1 4G/4G were combined, while in the control group this was found only in 11,1% of patients (р = 0,0347). Con-
clusion: Even preclinical (asymptomatic) atherosclerosis is associated with profound changes in the fibrinolysis system (elevation of 
PAI-1, decrease in t-PA), which are closely linked to genetic abnormalities – prothrombogenic SNPs in the MTHFR and PAI-1 genes 
were found more often in this group. This underlines the complexity of pathological processes, associated with atherosclerosis, and 
necessitates a more diverse diagnostic and therapeutic approach.
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Prevention is the ideal strategy for treatment

H. Shadad

Department of Neurosurgery, Faculty of Medicine, Tanta University, Tanta, Egypt

Introduction: Stroke is considered a major public health problem around the world as it is the second common cause of death, after 
Heart Diseases & before Cancer. In addition, it has large economic & emotional impacts by leaving victims disabled especially in 
young adults group before their most productive period as some figures estimate that 75% of stroke survivors suffer from disability 
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that reduces their chances of getting or remaining fully employed. Objectives: To study the etiology & risk factors (Modifiable & 
Non-Modifiable) of stroke to determine the ideal strategies for prevention of stroke. Materials and methods: By reviewing re-
cords of patient with acute ischemic stroke in the “Stroke Unit at Tanta University Hospitals, Tanta, Egypt” from September 2014 
till September 2016. Collected data included personal information, special habits, family history, past medical history & diagnostic 
work-up by laboratory, radiologic & cardiologic examination. Results: Age, the incidence of stroke increases with age as follow; 
patients over the age of 65 represent about 60%, patients between 50 to 60 represent about 25% & young patients group with age 
40 (±7) represent about 15%. For every decade (10 years) over the age of 55, the possibility of a stroke occurring doubles. For ex-
ample, a patient who is 75 years of age has four times the risk of having a stroke compared to someone who is 55 years old. Family 
& Past History, about 50% of patients have a positive family & past history of stroke or transient ischemic attacks (TIA). Diabetes 
Mellitus (DM), 50% of patients have DM. Dyslipidemia, 50% of patients have Dyslipidemia. Smoking, 45 % of patients are smok-
ers. Hypertension, 50% of patients are hypertensive (Bl.Pr above 140/90 mmHg for years) Cardiac Diseases (Cardio-embolism, 
Acute Myocardial Infarction, Atrial Fibrillation & Valvular Diseases) and Vascular Diseases (Large Artery Atherosclerosis, Small 
Vessel Occlusion & Vasculitis) are very common risk factors as they represent about 50%. Also the life style has a major rule in the 
incidence of Stroke as more than 60% of patients have unhealthy lifestyle with poor physical activity & food intake. Conclusions: 
We could classify the risk factors to modifiable & non-modifiable. Non-Modifiable risk factors are age, past & family history as 
well as chronic diseases like as DM. Modifiable risk factors are Smoking, Hyperlipidemia, Hypertension & the unhealthy life style. 
If we could control the modifiable risk factors via lowering the blood pressure, lowering the cholesterol level, stop smoking, fol-
lowing a healthy life style, encourage the physical activity, management of heart diseases & DM. Accordingly, we could reduce the 
incidence of Stroke & therefore reduce both economic impact (on the country) & emotional impact (on the patient) by decreasing 
costs needed for treatment, maintain the productive workforce & guarantee a good quality of life for high risk group.
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The link between ulcerative colitis and stroke – a case report

N. Jathanna, G. Garden

Royal Surrey County Hospital – NHS, Guildford, United Kingdom

Introduction: Ischaemic stroke occurs through varied mechanisms, not exclusively conventional vascular risk factors. Pro-in-
flammatory conditions predispose to a prothrombotic state and need to be considered in patients without clear risk factors that 
present with stroke syndromes. We outline a case of ischaemic stroke which led to the identification of an acute flare of ulcerative 
colitis (UC). We postulate that this was a contributary mechanism for the stroke. History: Our patient was independent; a 68 year 
old non smoker with well controlled diabetes. He had UC, required no maintenance medication and had no exacerbations since 
1980. Presentation was with left sided limb weakness and dysarthria. CT imaging confirmed an acute right hemisphere subcortical 
infarct with ischaemia evident in a watershed distribution. The patient was noted to have a distended abdomen. Further question-
ing revealed an increased bowel frequency over the preceeding two weeks. A colonoscopy two weeks earlier had identified active 
colitis and prednisolone had been started. There was no recent antibiotic use. Abdominal xray revealed toxic megacolon. Treat-
ment of colitis was critical. Stroke rehabilitation took second place and there has been limited physical recovery. Whilst diabetes 
is a microvascular risk factor, cerebrovascular imaging was not consistent with atherosclerosis in situ. The concomitant UC flare 
suggests an alternative stroke mechanism. Discussion: A review by Xiao et al. 2015 highlights the increased stroke risk in patients 
with inflammatory bowel disease (IBD), greatest in those displaying active symptoms although even without major symptoms the 
increased thrombotic risk remains[1]. Pathogenesis is likely multifactorial and not fully understood. Various processes are consid-
ered to influence the association between IBD and both arterial and venous thromboembolic disease. Hypercoagulability is thought 
to be cytokine mediated with resulting dysfunction of the coagulation cascade; increased platelet activation, altered coagulation 
and abnormal fibrinolysis[2]. Clinical manifestations include deep vein thrombosis, coronary and cerebrovascular disease. This 
case highlighted the importance in considering conventional risk factors but also other predisposing factors when considering 
stroke aetiology. A comprehensive examination and assessment is vital to understand stroke mechanism. References: 1. Xiao Z. 
et al. (2015) “Risk of Stroke in Patients with Inflammatory Bowel Disease: A Systematic Review and Meta-analysis”. J Stroke 
Cerebrovasc Dis. Dec;24(12):2774-80. 2. Giannotta et al. (2014) “Thrombosis in Inflammatory Bowel Disease: What’s the link?”. 
Thrombosis Journal. April; 13(1):1.

P 020

Frequency of ischemic stroke subtypes based on TOAST classification at a tertiary care center in Pakistan 

F. Zafar1, W. Tariq1, S. RF1, M. Siddiqui1, A. Zaki1, A. S. Bukhari1, S. Assad2

1Department of Neurology, Shifa International Hospital, Islamabad, Pakistan 
2Department of Neurology and Neurosurgery, Shifa Tameer-e-Millat University, Islamabad, Pakistan

Background: The purpose of this study was to determine the frequency of ischemic stroke subtypes based on Trial of Org 10172 
in Acute Stroke Treatment (TOAST) classification at a tertiary care center in Pakistan. Materials and methods: A cross sectional 
study was conducted in Stroke Unit of Shifa International Hospital, Islamabad. We included 145 patients who presented to us from 
Nov 2015 to Feb 2016 with radiological confirmed neurological deficits consistent with ischemic stroke. The causes of ischemic 
stroke were classified according to TOAST criteria. Regression analysis and chi-square tests were used to compute p-value. Re-
sults: Among the 145 patients diagnosed with ischemic stroke, there were 54.1% males and 45.9% females with mean age of 65±14 
years. 62.7% patients had hypertension as the most common risk factor followed by 38.6% diabetes mellitus, 27.5% heart failure, 
19.3% valvular disease, 18.6% previous stroke, 16.4% smoking, 15.1% dyslipidemia, 13.7% ischemic heart disease and 13.1% 
atrial fibrillation. Hypertension was significantly associated with large vessel disease (p=0.028). Diabetes mellitus significantly 
was associated with small vessel disease (p=0.001). Smoking and atrial fibrillation both were associated with unknown etiology 
of stroke (p=0.001 and p=0.039 respectively). Most common etiology of stroke was cardioembolism (40%) and atrial fibrillation 
is found to be the most common cause of cardio-embolic stroke with 30.6% incidence. Conclusion: Our study concludes that car-
dio-embolic stroke is the most common cause of acute ischemic stroke in our stroke unit. Atrial fibrillation is found to be the most 
common cause of cardio-embolic stroke. 

Figure 1 
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Gender and somatotype role in development ischemic stroke – a prospective study and meta-analyses

F. Rakhimov, R. Gulnora, Y. Musaeva

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Whether endogenous sex hormones are associated with ischemic stroke (IS) is unclear. We tested the hypothesis that extreme concentra-
tions of endogenous sex hormones are associated with risk of IS in the general population. Adult men (n = 4615) and women (n = 4724) 
with measurements of endogenous sex hormones during the 2012-2017 examination of the Tashkent City, were followed for up to 4 years 
for incident IS, with no loss to follow-up. Mediation analyses assessed whether risk of IS was mediated through potential mediators. 
Present and previous findings were summarized in meta-analyses. During follow-up, 124 men and 163 women developed IS. Men with 
testosterone concentrations ≤10th percentile compared to the 11th-90th percentiles had a hazard ratio for IS of 1.34 (95% confidence in-
terval, 1.05-1.72); 21% of this risk was mediated by body mass index (P = .002) and 14% by hypertension (P = .02). In accordance with 
this, the corresponding hazard ratio was 1.46 (1.09-1.95) in overweight/obese and hypertensive men. The corresponding hazard ratio in 
the meta-analysis was 1.43 (1.21-1.70). Other extreme concentrations of testosterone or estradiol were not associated with risk of IS in 
men or women. Extremely low endogenous testosterone concentrations were associated with high risk of IS in men, a risk mediated in 
part by body mass index and hypertension. Whether or not low testosterone is a causal factor for IS or merely a biomarker of poor meta-
bolic health is still not known.
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Acute stroke in children – an overview

S. El Rashedy

Neurology, Mansoura University, Mansoura, Egypt

Objective: The aim of this study was to delineate the different characteristics of stroke in children and their outcome. Method: Clin-
ically diagnosed stroke in children patients underwent general, full neurological examination and radiological investigation with eval-
uation of severity by pediatric National institute of health scale of stroke (NIHSS) and outcome disability by using Modified Rankin 
Scale for children (mRS). Results: The study was conducted on 60 patients with mean age ± standard deviation was (5.98 ± 5.65), 
median age 3.5 (1-18), 32 (53.3%) of them were male and 28 (46.7%) were female. Most of patients (83.3%) arrived to hospital after 12 
hours from the stroke onset. Etiologically, 12 (20%) patients had congenital heart disease, 8 (13.3%) had hemorrhagic diseases, while 
23 (38.3%) were cryptogenic. Ischemic stroke represent 83.3% of all patients. MRI brain imaging had better evaluation in patients with 
hemorrhagic stroke (2 of 6 patients (33.3%) revealed underlying pathology) rather than ischemic ones (only 2 of 44 ischemic stroke 
patients (4.5%) showed hemorrhagic transformation in one case and vascular anomaly in the other). Twenty (33.3%) patients had mild 
severity using pediatric NIHSS on admission, 35 (58.3%) were mild to moderate, 3 (5.0%) were sever and 2 (3.3%) were very sever. 
mRS for children after three months revealed 3 patients (5.0%) with complete recovery, 14 (23.3%) had no significant disabilities de-
spite symptoms in clinical examination, 18 (30.0%) had slight disability, 10 (16.7%) with moderate disability, 2 (3.3%) had moderately 
severe disability while 13 (21.7%) patients died. There was significant weak positive correlation between severity of stroke at the onset 
and disability outcome three months later. Conclusion: Etiological factors in childhood are quite different from those present in adult-
hood. Despite a careful investigation, some causes of stroke in children remain unidentified. MRI brain imaging is modality of choice 
in patients with hemorrhagic stroke.
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Influence of meteorological conditions on the incidence and mortality from cerebral stroke in the industrial center

G. Osinkin1, V. Shirokov1, O. Starodubceva1, O. Lvova2, V. Gusev2,3

1Federal State Research Institution «Ekaterinburg Medical Research Center for Prophylaxis and Health Protection of Industrial 
Workers», Yekaterinburg, Russian Federation 
2Laboratory of Brain and Neurocognitive Development, Ural Federal University, Yekaterinburg, Russian Federation 
3Stroke Unit, City Clinic Hospital 23, Yekaterinburg, Russian Federation

Introduction: Changes in temperature, atmospheric pressure, relative humidity cause a stress reaction in the human body that can 
cause a stroke or a heart attack. The impact of meteorological conditions on the development of stroke is debatable. Objectives: To 
study the effect of weather conditions on cerebral stroke morbidity and mortality according to specialized hospital department regis-
ter from a Middle Urals industrial region. Methods: We used retrospective analysis to process data from hospital registry of cerebral 
stroke patients, provided by the Vascular Department of the hospital, in the Middle Urals industrial region in 2015. Adult population in 
the study area is 83,483. The incidence rates were calculated per 10,000 population. Results: The incidence of cerebral stroke was 66.5 
per 10,000 population (555/83483). The highest incidence rate 7,0 per 10,000 population (59/83483) for cerebral stroke was observed 
in July, the lowest 4,4 per 10,000 population (37/83483) was observed in February. In July 2015, the monthly average temperature 
was 13.3°C (min +7°C, max +18°C), the monthly average humidity was 92%. The weather in February 2015 in the middle Urals was 
characterized by a monthly average temperature of -7.6°C (min-27°C, max +4°C), a monthly average humidity of 90%. As a result of 
pair correlation analysis, a statistically significant positive correlation in the incidence of stroke from atmospheric pressure changes 
and temperature variations was determined (r=0,69; p=0,03). Conclusion: The incidence of stroke increases significantly with rapid 
and considerable changes in atmospheric pressure and temperature.
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Red cell distribution width as a prognostic marker of perioperative stroke in patients undergoing cardiac valve surgery

P. Duchnowski, T. Hryniewiecki, P. Szymanski

Department of Acquired Cardiac Defects, Institute of Cardiology, Warsawa, Poland

Question: Numerous studies have shown that elevated red cell distribution width (RDW) is associated with poor outcomes in patients 
with cardiovascular diseases such as coronary artery disease, peripheral artery disease or stroke. The usefulness of the RDW as a pre-
dictor of perioperative stroke in patients with valve disease undergoing valve surgery is unknown. Methods: A prospective study was 
conducted on a group of 500 consecutive patients with hemodynamically significant valvular heart disease who underwent elective 
valvular surgery. Preoperative complete blood count, data on risk factors, the course of operations and the postoperative period were 
assessed. The primary endpoint at the 30-day follow-up was perioperative stroke - evidence of a new neurological deficit or transient 
ischemic attack, confirmed by an imaging test. Univariate analysis followed by multivariate regression analysis were performed. Re-
sults: The endpoint occurred in 13 patients. At univariate analysis: age (OR 1,098; 95% CI 1.028-1.173; p=0.005), creatinine (OR 
1.010; 95% CI 1.001-1.019; p=0.03), GFR (OR 0.945; 95% CI 0.916-0.975; p=0.001), hematocrit (Hct)(OR 0.872; 95% CI 0.777-
0.978; p=0,01), hemoglobin (Hgb)(OR 0.620; 95% CI 0.451-0.851; p=0.003), RBC (OR 0.256; 95% CI 0.095-0.692; p=0.007) and 
RDW (OR 1.697; 95% CI 1.290-2.233; p=0.0002) were associated with the occurrence of the perioperative stroke. At multivariate 
analysis RDW (OR 1.640; 95% CI 1.132-2.377; p=0.009) and Hgb (OR 0.655; 95% CI 0.447-0.961; p=0.03) remained independent 
predictor of the endpoint. ROC analysis determined a cut off value of RDW for the prediction of the occurrence of the perioperative 

stroke at 14,0%. Figure 1 depicts Kaplan-Meier event-free survival curves for endpoint according to the cut-off value of RDW. Con-
clusions: Elevated RDW is associated with a higher risk of perioperative stroke independent of Hgb.

Figure 1. Kaplan–Meier event-free survival curves following cardiac valve surgery, for perioperative stroke according to the cut-off 
value of red cell distribution width.
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High tortuosity of intracranial artery may be associated with high prevalence of intracranial atherosclerosis or aneurysms 
in Asian patients

B. Kim1, K. M. Lee2, S. H. Lee3, J. S. Kim4, D. I. Chang1

1Neurology, Kyung Hee University Hospital, Seoul, South Korea 
2Radiology, Kyung Hee University Hospital, Seoul, South Korea 
3Neurosurgery, Kyung Hee University Hospital, Seoul, South Korea 
4Neurology, Asan Medical Center, Seoul, South Korea

Background: Intracranial atherosclerosis and aneurysms are more frequently observed in Asians. As the development of atheroscle-
rosis and aneurysm is associated with the tortuosity of cerebral arteries, we have aimed to compare it between Asians and Caucasian 
subjects. Methods: Non-Korean subjects who visited a health promotion center were screened. Among them Caucasian subjects 
who underwent time-of-flight magnetic resonance angiography (TOF-MRA) and age and sex matched Korean subjects who under-
went TOF-MRA most closely were included. The tortuosity and average curvature (arc/chord ratio) of middle cerebral and basilar 
arteries (MCA and BA) were automatically measured in a 3-dimensional method. Clinical factors, average curvature and tortuosity 
were compared between Korean and Caucasian subjects. Results: Fifth-five Caucasian subjects and age- and sex matched 55 Kore-
an subjects were compared. The mean age of enrolled subjects was 60.6 years-old, and 27 subjects (49%) were male. There was no 
difference in terms of risk factors between Korean and Caucasian subjects. Average curvature of BA was higher in Korean subjects 
than that of Caucasian subjects (0.89 ± 0.22 vs. 0.80 ± 0.21, respectively; p=0.042). Furthermore, the tortuosity of BA was higher in 
Korean subject than that of Caucasians (1.14 ± 0.12 vs. 1.10 ± 0.08, respectively; p=0.028). There was no significant difference in 
the geometrical properties of MCAs between Korean and Caucasian subjects. High average curvature was independently associated 
with Asian subjects (OR=7.303; p=0.037). Conclusion: Asians have a more tortuous intracranial arteries and this may be associated 
with the high prevalence of intracranial atherosclerosis or aneurysms.
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The dynamics of intracranial, mean arterial and cerebral perfusion pressure by changing the position of the head patients 
with subarachnoid hemorrhages

N. Likholetova, V. Gorbachev

Anesthesiology, Irkutsk State Medical Academy of Postgraduate Education – Branch Campus of the Federal State Budgetary Ed-
ucational Institution of Further Professional Education «Russian Medical Academy of Continuing Professional Education» of the 
Ministry of Healthcare of the Russian Federation, Irkutsk, Russian Federation

There is not defined the optimal position of the head in patients with subarachnoid hemorrhage (SAH).Objective: to study dynamics 
of intracranial (ICP), cerebral perfusion (CPP) and mean arterial pressure (MAP) by changing the position of the head at patients 
with SAH. Materials and methods: 74 patients with SAH were studied. Multimodal monitoring includes ICP, MAP and CPP mea-
surement. At the beginning baseline values were obtained in a position 30°, then was lowered by horizontal position (0°), after that 
elevated by 60°, and at the end was lowered to 30°. Results: ICP in the horizontal position were 33% higher, than at 30 and 60° in 
the first day. Minimal values of CPP were registered at 30°. In 60° CPP was on 5,5% higher, than at 30° and reached 91 (81,5-99) mm 
Hg. Also in 0° at patients with SAH by 5% increased MAP. In second day maximal ICP and critically low CPP were registered in 0°. 
In 60° ICP was elevated for 3% and CPP decreased by 5,5% in 30°. MAP were maximal in the horizontal position. On third day the 
difference of values between 30° and 60° disappeared. For the fifth days ICP increase in 0°. Conclusions: The optimum position of 
the first day should be considered 60°, since in this position does not increase ICP. On the second day the most favorable angle be-
comes 30°. By the third day of the difference metrics at position 30° and 60° disappear. On the fifth day again become a preferred 30°.
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The association between air pollution exposure and the stroke in newly diagnosed type 2 diabetes patients

P. Y. Chang1, Y. W. Chang2, K. H. Ho3, T. C. Chang4, Y. S. Lin4, H. Y. Chiou1

1School of Public Health, Taipei Medical University, Taipei, Taiwan 
2Department of Information Management, China Jiliang University, Hangzhou, China 
3Department of Nursing, Tzu Chi University of Science and Technology, Hualien, Taiwan 
4Changhua Woman College, Changhua, Taiwan

Objectives: Stroke hospitalizations and mortality are influenced by environment factor of air pollution and patients” comorbid-
ities (i.e., diabetes mellitus). Prior studies have also found that air pollution leads to an increased risk of mortality attributable to 
diabetes patients. To our knowledge, there is no research to examine the association between air pollutant and stroke development 
of diabetes patients. Thus, this study addressed the issue among newly diagnosed type 2diabetes. Methods: This study used two 
databases. First, the Longitudinal Health Insurance Database (LHID) as data sources, which contained one million people from 
National Health Insurance Research Database in Taiwan. Second, the Taiwan Air Quality-Monitoring Database (TAQMD), which 
contained 74 ambient air quality-monitoring stations distributed all over Taiwan. The LHID and TAQMD were linked according to 
the residential areas of the insured and the areas where the air quality-monitoring stations were located. Our population selects all 
subjects who aged 20 years or older received newly diagnosed with type 2 diabetes (ICD-9 code: 250.xx). We defined the cases as 
patients who were primary diagnosis of stroke during the study period (ICD-9 code: 36234, 430.xx-438.xx). Four control subjects 
were randomly selected from the diabetic cohort for each case of stroke after being matched by propensity score. The propensity 
score was calculated using logistic regression to predict stroke based on the estimation of the effects of age, gender, hypertension, 
dyslipidemia, gout, CKD, and insulin treatment. A daily average air pollutant concentration of PM2.5 and NO2 was calculated by 
past 1 year of event date for each study participant. The months from April to September refer to warm days in this study while 
others months refer to cool days. Results: In this study, 182 patients with stroke and 728 propensity-score matched control subjects 
were identified. The mean age was 63.47± 12.67 years, and male accounted for 55.38%. In the cool days, stroke patients average 
daily exposed concentrations of PM2.5 and NO2 were 39.50µg/m3 and 20.25µg/m3, respectively. In the warm days, stroke patients 
average daily exposed concentrations of PM2.5 and NO2 were 28.39µg/m3 and 15.58µg/m3, respectively. Whether the cool days or 
warm days, the stroke patients exposed PM2.5 and NO2 concentrations were higher than non-stroke patients. We found the positive 
associations between stroke and exposed PM2.5 or NO2 in cool and warm days. In the subgroup analysis, we also found that expo-
sure to NO2 was strongly associated with increase in the risk of stroke in diabetes patients with hypertension, adjusted Odds Ratio 
of 1.049 (1.006-1.095). Conclusion: The diabetes patients developing stroke had higher exposed levels of PM2.5 and NO2 than 
those who did not develop stroke. High levels of NO2 causes the increased risk of stroke for diabetes patients with hypertension.

Figure 1: Estimated past 1-year air pollution concentration among diabetes patients stratified by hypertension 
 

 

Figure 2: ORs (95% CI) of associations between air pollution and stroke development among diabetes patients stratified by hyperten-
sion 
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Rare aetiology of stroke – drug abuse

S. Zahi, L. Mahir, F. lmidmani, A. Elfatimi

Physicalmedicine and Rehabilitation Department, CHU Ibn Rochd, Casablanca, Morocco

Objective: Improve awareness of drug abuse as a rare aetiology of stroke, with a review of the literature.  
Material and methods: We report five cases of cannabis users who presented with stroke of unknown aetiology.  
Results: Five male patients were referred to the physical and rehabilitation medicine unit of the Casablanca university hospital for 
stroke rehabilitation. Mean age was 45 years; three patients had an ischemic stroke and two a hemorrhagic stroke. No aetiology had 
been determined. All three patients were known to use cannabis abundantly. Discussion and conclusion: Considering our cases, we 
reviewed the epidemiological, pathophysiological and clinical aspects of this type of stroke patient as reported in the literature over 
the last 30 years. A better understanding of the epidemiology of toxin-related stroke is needed as well as study of the underlying mech-
anisms depending on the drug used. This is a major public health issue, which affects the economically active population, especially 
considering that stroke is the leading cause of acquired disability. Keywords: Drug; Stroke

P 026

Cluster headache and stroke – rare coincidence or causal relationship?

S. Abbas, H. Abboud, A. Awada

Neurology Department, Saint-Joseph University, Hotel Dieu de France Hospital, Beirut, Lebanon

Background and aims: Cluster Headache (CH) is a rare primary headache more common in people with cardio vascular risk factor such 
as smoke, alcohol and stress. Although the exact etiology is far from being well elucidated some link between CH and stroke has been 
suspected in rare cases. Methods: We present the case of a heavy smoker male who since the age of 35 years old, had been followed for 
a typical CH. It started by happening once per year with free intervals. Progressively, episodes became more frequent, prolonged and 
resistant to treatments. At the age of 51 years old, he suffered in a same night several crisis of maximal intensity that the patient report-
ed, “ never experienced before”. Between these crisis, he developped paresthesias of lower lip left side followed by left hemiparesia, 
hypoesthesia, and hemiasomatognosia. Results: Brain MRI showed acute ishemic stroke in the right middle cerebral artery territory 
(Figure 1 and 2). Etiologic investigation for a classic or rare cause of stroke (electrocardiography, 24 holter monitor, transthoracic and 
transesophageal echocardiography, and cerebral-cervical CT angiography) was negative. Chronology of events with a negative stroke 
work up suggests probably an incrimination of CH in this stroke. Conclusion: Whether the ischemic stroke in this case is partly due to 
cardiovascular risk factors or secondary to other disorders (as arterial spasm) remains to be elucidated.
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Revisiting the role of lipids in ischemic stroke

M. I. U. Haq, S. Rashmi, S. Shah, P. Guyler, D. Ngo, N. Memon, R. Nusrat, S. Kelavkar, K. Ng, I. Vlahovic, E. Giallambardo, I. 
Grunwald

Acute Stroke Unit, Southend University Hospital Foundation Trust, Westcliff-on-Sea, United Kingdom

Introduction: A Large meta-analysis from 20031 showed no reduced stroke risk when cholesterol was lowered. This may be due to 
the inability to stratify cholesterol components to stroke subtypes, or because stroke may have been caused by non-atherosclerotic 
mechanisms. Conversely, results from statin intervention trials demonstrate a consistent reduction in the ischaemic stroke rate. Eleven 
years later, statins are more widely used for primary and secondary prevention of cerebrovascular events. We hypothesize that certain 
ischaemic stroke subtypes like atherosclerotic strokes or lacunar infarcts (caused by an occlusion of small-diameter arteries) are related 
to lipids. Objectives: To examine fasting lipid profiles of patients admitted with acute ischaemic stroke and to analyse if lipid profiles 
vary between stroke subtypes (Bamford classification). Materials and methods: We retrospectively evaluated all consecutive acute 
stroke admissions from January to March 2014 (n=190) and classified them according to the Bamford classification. Haemorrhagic and 
total anterior circulation ischemic (TACI) strokes were excluded due to a large number of cardio-embolic strokes in the later sub-group. 
For the remaining 73 patients fasting lipids were analysed within 48 hours of admission. Results: Table 1: There was no significant 
difference between stroke sub-groups, LDL-C values were higher in 20031,2 and HDL was lower when compared to our recent data. TC: 
total cholesterol, LDL-C low density lipid cholesterol, HDL-C: high density lipid cholesterol; all measurements in mmol/L. Lacunar 
(LACI), partial anterior circulation (PACI) , posterior circulation strokes (POCI). We were unable to demonstrate statistically significant 
differences between stroke sub-groups. However, an interesting finding was that our results show that patients presenting in 2014 had 
lower TC and LDL-C and higher mean HDL levels as compared to the pre-2003 patients included in the metaanalysis. This is likely due 
to increasing statin use. Discussion: There was a trend that LDL-C and TC, were higher in the ischaemic stroke subgroups LACI and 
POCI (which are more likely to have lipid-related mechanisms), as compared to PACI, which may be contaminated by cardioembolic 
aetiology strokes. Limitations of our study are the relatively small sample size and the lack of inclusion of confounding variables ( e.g. 
TOAST criteria, diabetes, smoking) into the statistical analysis. Conclusion: Lipid pathophysiology may play a characteristic role in 
certain stroke subtypes (LACI and POCI). Future studies should stratify between stroke subtypes and include important co-variables. 
References: Bowmen TS, Sesso HD, Ma J, et al. Cholesterol and the Risk of Ischemic Stroke. Stroke. 2003; 34: 2930-2934. 1Shahar 
E, Chambless LE, et al. Plasma Lipid Profile and Incident Ischemic Stroke: The Atherosclerosis Risk in Communitites (ARIC) Study. 
Stroke. 2003; 34: 623-631
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Etiology of haemorrhagic stroke

N. Shavkatova, D. Tursunov

Biochemistry, Tashkent Medical Academy, Tashkent, Uzbekistan

Background: Haemorrhagic strokes are due to the rupture of a blood vessels leading to compression of brain tissue from an expand-
ing haematoma. This can distort and injure tissue. In addition, the pressure may lead to a loss of blood supply to affected tissue with 
resulting infarction, and the blood released by brain haemorrhage appears to have direct toxic effects on brain tissue and vasculature. 
Objective: To review Etiology of Haemorrhagic stroke. Methods: All major articles published during the past years addressing to 
etiology of Haemorrhagic stroke. Results: The primary pathophysiology of stoke is an underlying heart or blood vessel disease. The 
secondary manifestations in the brain are the result of one or more of these underlying diseases or risk factors. The primary pathologies 
include hypertension, atherosclerosis leading to coronary artery disease, dyslipidemia, heart disease, and hyperlipidemia. The major 
risk factors for stroke include: High blood pressure. Diabetes. Heart diseases. Age and gender. Race and ethnicity. Personal or family 
history of stroke or TIA. Brain aneurysms or arteriovenous malformations (AVMs). Conclusions: Following a heart-healthy lifestyle 
can lower the risk of stroke. Some people also may need to take medicines to lower their risk. Sometimes strokes can occur in people 
who don”t have any known risk factors.
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Prevalence of extra and intracranial large vessel atherosclerosis in patients with acute ischemic stroke – a hospital based 
study from eastern India

J. Roy, S. Dey, A. Chatterjee, A. Das

Neurology, AMRI Institute of Neurosciences, Mukundapur, Kolkata, India

Introduction: Large vessel atherosclerosis remains a major cause of stroke. Various studies showed that intracranial atherosclerosis 
is more common in Asians compared to Western population. We aimed to study the prevalence and risk factors of large vessel ath-
erosclerosis (Extra and intracranial) in patients presenting with acute ischemic stroke. Methodology: We included 560 consecutive 
patients admitted with acute ischemic stroke over last 4 yrs. All patients underwent CT/MR brain, neck vessel Doppler and echocar-
diography. CT Angiography (arch to vertex), 24/48 hr Holter, trans esophageal echocardiography and atypical stroke screening were 
done as and when required. Baseline and discharge NIHSS, vascular risk factors and patient demographics were recorded. Results: 
Out of 560, large vessel atherosclerosis was found in 141 (25.17%), cardio embolism in 139 (24.82%) and small vessel disease in 
118 (21.07%) patients, while 30 (5.35%) had other causes and 132 (23.57%) were undetermined. Among 141 patients of large vessel 
disease, 73 (51.77%) had only extracranial atherosclerosis and 53(37.58%) had only intracranial atherosclerosis while 15(10.63%) 
had both extra and intracranial involvement. Among the associated vascular risk factors hypertension (72.55%) was commonest 
followed by diabetes (54.48%), smoking (33.67%) and dyslipidemia (24.14%). The median NIHSS scores at admission and dis-
charge were 11(0-27) and 6(0-24) respectively. Recurrence of stroke symptoms was observed in 14 (19.17%) and 5 (9.43%) patients 
with extracranial and intracranial atherosclerosis respectively during hospital stay. Conclusion: Though intracranial atherosclerosis 
seems to be more common in Asians, extracranial involvement was higher in our study. Patients with extracranial atherosclerosis 
appeared to have had higher recurrent events compared to intracranial.
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Response to oxidative stress in ischemic stroke complicated with type 2 diabetes mellitus

G. Tsakanova1,2, V. Ayvazyan1, E. Arakelova1, V. Hakobyan3 A. Arakelyan1

1Laboratory of Human Genomics and Immunomics, Institute of Molecular Biology NAS RA, Yerevan, Armenia 
2Laboratory of Biological Analysis, CANDLE Synchrotron Research Institute, Yerevan, Armenia
3National Academy of Sciences of Republic of Armenia, Yerevan, Armenia

Introduction: Type 2 Diabetes Mellitus (DM) is a risk factor for ischemic stroke (IS) and the prevalence of IS, its severity and fre-
quency of deaths among patients with DM is much higher. Understanding of molecular mechanisms of responses to oxidative stress 
in these pathologic conditions will encourage development of new treatment strategies for IS and DM and improve the efficiency 
of prediction and prevention of cerebrovascular events in patients mediated by DM. Objectives: In the present study we performed 
comparative evaluation of functional activity of the antioxidant system and the intensity and specificity of oxidative damage re-
actions in patients with acute IS complicated and non-complicated with DM, in patients with late stage complications of DM and 
healthy controls. Materials and methods: In the blood samples of study subjects total activity of non-enzymatic water-soluble 
antioxidants, ferroxidase activity of ceruloplasmin, activities of superoxide dismutase and catalase, levels of matrix metallopro-
teinases and products of lipid, DNA and protein oxidation damage were determined. The total antioxidant activity was determined 
by photochemiluminescent assay. The determination of enzyme activities and the content of lipid hydroperoxides were based on 
application of earlier developed procedures and colorimetric measurements of the reactions products. The levels of lipofuscin were 
measured by fluorescent assay, and the levels of 3-nitrotyrosine, 8-hydroxy deoxyguanozine, and matrix metalloproteinase were 
determined by enzyme-linked immunosorbent assays. Results: The results obtained demonstrated significant increase in the levels 
of the oxidative stress biomarkers in the blood of IS and DM affected subjects as compared to controls. Here, concentrations of 
oxidation products of lipids, proteins, and DNA in IS patients were higher than in DM-affected subjects. Moreover, in IS patients 
complicated with DM, the effects observed were more pronounced than in non-complicated with DM IS patients. Furthermore, 
unremarkable, while significant, increase in the total activity of non-enzymatic water-soluble low-molecular-weight antioxidants, 
ferroxidase activity of ceruloplasmin, activities of superoxide dismutase and catalase and the levels of matrix metalloproteinase 
was detected in all patients’ groups compared to controls. Negative correlation between pro- and antioxidant systems capacities was 
detected. Conclusion: Based on the results obtained we concluded that pathogenesis of IS and DM is characterized by disturbance 
of the adaptive reactions of the organism, which result in decreased compensatory response to oxidative stress and is more apparent 
in case of IS complicated with DM. Akcnowledgments: This work was supported by the State Committee of Science MES RA in 
the frames of 13YR-1F0028, 14AR-1f09 and 16YR-1F011 research projects.
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Predictors of early outcome in the most acute period of ischemic stroke in Kyrgyzstan

I. Lutsenko1, S. Zhumakeeva1, D. Titarenko1, A. Artykbaev2, M. Ernisova1

1Neurology, Kyrgyz State Medical Academy, Bishkek, Kyrgyzstan 
2Neurology, Bishkek City Civil Clinic 1, Bishkek, Kyrgyzstan

Background and aims: We used SITS-Kyrgyzstan data to proceed an epidemiological with nested case-control study, aiming 
to find a correlation between predictors of ischemic strokes and severity of condition in all TOAST subtypes. Method: Age and 
baseline severity measured by NIHSS are the two most powerful prognostic factors for stroke outcome and are usually included in 
analyses of outcome distribution. As predictors we used systolic blood pressure, place of living ( lowlands, midlands, highlands), 
baseline NIHSS and mRs, onset-to-needle time, gender, old age. Results: The study group consisted of 425 patients, including 
229(53,5%) men and 199 (46,5%) women. Mean age in males was 62,02 (+-11,782) and in females 67,84 (+-14,212) y. A large ar-

tery atherosclerosis (LAA) was prevalent - 72,9% and cardiogenic embolism (CE) - 18,9%There were more highlands patients with CE 
(95% CI, OR 1.73 to 2.96, P=0.0001), they also demonstrated the worst improvement in comparison with the other strokes (95% CI, OR 
1.72 to 2.11, P=0.003). Mean onset-to-needle time was 24,74+-44,14 h, minimal 0.5 h and maximal 400,0 h, because of rurality of many 
regions included, hence, there were only 26,4% candidates for thrombolysis according only to the time of admission. Conclusion: The 
leading role in the genesis of ischemic stroke in patients of Kyrgyzstan belongs to atherosclerosis of a large artery. The onset-to-needle 
time stays very long because of rurality. Untreated arterial hypertension was a severe risk factor for both atherothrombotic and lacunar 
strokes. OR for living in highlands was 2,8 and associated with worse outcome on NIHSS and mRs on 3 months.

Figure 1: Correlation of NIHSS baseline scores and NIHSS scores on the 7th day after admission in patients with ischemic stroke 
(SITS-Kyrgyzstan data) 
 

 
 
 
Figure 2: Onset-to-needle time in patients with ischemic stroke admitted to acute neurological department in Bishkek, Kyrgyzstan 
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Variation of ischemic stroke risk factors in Asian and white population in Kyrgyzstan – a retrospective multicentral cohort 
study

I. Lutsenko, S. Zhumakeeva

Neurology, Kyrgyz State Medical Academy, Bishkek, Kyrgyzstan 
Neurology, Bishkek City Civil Clinic 1, Bishkek, Kyrgyzstan

Background and aims: Kyrgyzstan has the highest mortality for ischemic stroke (IS) conditions in the European Region. The aim of 
this investigation was to determine the importance of ethnicity as a in important risk-factor of IS in Kyrgyzstan. Method: Residents 
from Kyrgyzstan, underwent IS were hospitalized for acute ischemic stroke (n=181, Azians (Kyrgyz) 74%, White 26 %) were evalu-
ated about stroke risk factors retrospectively. According TOAST ischemic strokes were classified as atherosclerotic (56,9%), lacunar 
(7,2%), cardioembolic (14,9%), cryptogenic (9,4%), and other (3,9%). Results: The proportion of large artery atherosclerosis was 
higher in Kyrgyz population 56,7% vs 44.%, while lacunar strokes were prevalent in whites 14.9% versus 4.5%. OR for nonwhites 
was 3.2 (confidence interval [CI], 3.0-4.11) for extracranial and 4.6 (CI, 2.04 to 11.7) for intracranial atherosclerosis. The RRs of 
total stroke for each 10mm Hg rise in SBP and DBP in White group (2.3 and 1.9, respectively) were higher than in Asians (1.8 to 1.6 
and 1.6 to 1.8, respectively). In Asian group, during the past 12 months, 50.6% of men and 72.4% of women abstained from alcohol. 
Kyrgyz patients were more overweight, physically inactive, had more diabetes, metabolic syndrome preferred animal fat in daily diet 
(p=0.001) and were more from high social status. Prevalence of large infarction on MRI was higher in Kyrgyz population (17.2% vs 
14.9%). Conclusion: There were significantly more atherosclerosis and LAA in Asians than in Whites, while Whites expressed more 
arterial hypertension. Kyrgyz population prefers traditional animal fatty food and is less physically active with equal BMI with whites( 
25).
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Stroke risk factors in the population of Republic of Moldova – preliminary results

D. Efremova1, S. Groppa1,2

1Neurology and Neurosurgery, Institute of Emergency Medicine, Chisinau, Moldova 
2Laboratory of Neurobiology and Medical Genetics, State University of Medicine and Pharmacy “Nicolae Testemițanu”, Chisinau, 
Moldova

Introduction: In the Republic of Moldova, as worldwide, stroke is one of the leading causes of morbidity and mortality. The im-
portance of the problem is determined by social and economic burden of stroke but a good management of risk factors can lead to 
dramatic changes in the incidence of stroke. Objectives: We aimed to investigate stroke risk factors in the population of Republic of 
Moldova and present preliminary results of the National State Programme joined to International Project “Primary Stroke Prevention”. 
Methods: In november 2015 we have initiated the pilot run of the project for an epidemiological study in a locality of the central 
region of Republic of Moldova for the estimation of stroke risk factors. The subjects were examined according to a pre-established 
International Protocol of risk factors” estimation. This protocol included: questionnaire, clinical and laboratory examination, ECG and 
Doppler Duplex ultrasound of the extracranial segment of the carotid arteries. Results: In the study were included 300 subjects, 180 
(60 %) were women and 120 (30 %) men. The mean age was 49.91±14.5 years. The most common risk factor was obesity, idenfied 
in 145 (48 %) subjects, while 95 (32 %) subjects were overwighted and 60 (20 %) were normal weighted. Hypertension was noticed 
in 131 (44 %) subjects, twenty five (8 %) of examined had atrial fibrillation and 26 (9 %) had diabetes mellitus. Thirty one (10 %) 
subjects were smokers and aterosclerotic plaques was found in 76 (25%) subjects. Left myocardial hypertrophy on ECG was present 
in 159 (53%) subjects and acute ischemic changes in 5 (2%) subjects. Results of laboratory tests showed that glycosylated hemoglo-
bin rate was increased in 22 (7 %) subjects and more then 50 % subjects had dyslipidemia, so total cholesterol was increased in 173 ( 
58%), LDL-cholesterol was increased in 97 (32 %) subjects, HDL-cholesterol was increased in 16 (5 %). Homocystein was increased 
in 166 (55 %) and high sensitive protein C in 83 (28 %) subjects. Conclusions: Preliminary results of our study show a spectrum of 
various risk factors associated with stroke, among which dyslipidemia, hyperhomocysteinemia, obesity and arterial hypertension are 
the most common risk factors in the studied population. These results indicate the presence of modifiable risk factors and the necessity 
of elaboration of primary prevention strategies, that will minimize the burden of stroke in the population of Republic of Moldova.

P 034

Role of cerebral perfusion in development of vascular parkinsonism

D. Akramova, G. Rakhimbaeva

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

It is known, that parkinsonism syndrome as a rule, linked with hemodynamic disturbance of middle brain arteries” deep branches. The 
parkinsonism disease often accompanies with changes of extracranial vessels” condition, as a result of this in many cases it leads to 
arise of lacunar infarction. Object: study influence of narrowing lesion of the main brain arteries to progress of secondary vascular 
stenosis. prognosticate stenosis degree and prevent risk factors in the vascular parkinsonism, and prophylaxis of severe complications 
of the parkinsonism, to conduct control over vascular course of disease. Material and methods: for investigation was selected 40 
patients with tremor and tremor- rigid forms of parkinsonism syndrome. Monitoring and examinations were carried out since at the 
angioneurosurgery and neurology departments of the 1st and 2nd clinics of Tashkent Medical Academy and 16-family policlinic in 
Tashkent. In all patients was conducted duplex scanning of the brachiocephalic blood vessels. The average age of all patients was be-
tween 48 and 75 age. Among them women are 16 between the ages of 48 and 67 (average 60,1) and their part was 40%. The number 
of men were 24 between ages of 51 and 75, their average age was 58,1, men composed 60% of the control group. Results: In 24 from 
all patients with vascular parkinsonism who had examined, was revealed narrowing of common carotid arteries. It was compiled 60% 
of control group. Totally, in 14 patient from 40 had bilateral carotid artery stenosis and it was considered as a 35%. In 4 patients was 

revealed right carotid artery stenosis. Left carotid artery stenosis was found in 6 patients. (15%). In 16 patients weren”t considerable 
changes of the carotid arteries. (40%). Conclusion: in patients with vascular parkinsonism it frequently occurs with carotid arteries 
stenosis. And it leads to narrowing of the brain arteries. To prevent its negative influence it should be conducted regular duplex scan-
ning of brachiocephalic arteries in patients with vascular parkinsonism. To progress of secondary vascular parkinsonism influence not 
only lesion of deep vessels, but stenotisis of main brain arteries. 
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Connective tissue dysplasia signs in patients with spontaneous cervical artery dissection

M. V. Gubanova, L. A. Kalashnikova, L. A. Dobrynina

Center of Neurology, Moscow, Russian Federation

Introduction: Spontaneous cervical artery dissection (sCeAD) is the most frequent cause of ischemic stroke in young adults. The 
pathogenesis of sCeAD is still unclear. Our morphological data showed that arterial wall dysplasia is the main cause predisposing to 
dissection. Objective: To assess clinical signs of connective tissue dysplasia (CTD) in patients with CeAD and control subjects by 
using special criteria. Materials and methods: We studied 72 patients (mean age 38,5 ± 13,5; 43 females, 60%) with CeAD, veri-
fied by MRI/MRA and 20 healthy volunteers (mean age 30,3 ± 6,7; 8 females 40%). Forty eight clinical signs of connective tissue 
abnormalities included in the Villefranche diagnostic criteria for the vascular type of Ehlers-Danlos syndrome, Ghent criteria for the 
Marfan syndrome, Beighton criteria of joint hypermobility were assessed. Additionally some CTD signs which are not included in 
these scales were also estimated (joint subluxation/dislocations, bone fragility, hypomyotonia, presence of hernia and visceroptosis, 
dentoalveolar features, arterial hypotension and others) (Figure1). We also assessed the prevalence of headache in the past history of 
sCeAD patients and normal control. Results: Clinical signs suggesting CTD were detected more frequently in patients with sCeAD 
than in control (mean score 7,9 ± 5,9 vs 4,6 ± 3,7; p < 0,001). Skeletal abnormalities (scoliosis - 40%, flatfoot - 40%, reduced upper 
segment/lower segment ratio <0,86 - 29% or increased arm/height ratio >1,03 - 36%, wrist sign -24%), skin abnormalities (translucent 
skin - 26%, extensive bruising -38%), craniofacial dysmorphisms- 35%, arterial hypotension (≤ 100/60 mm Hg) - 54% were more 
frequently observed in patients with sCeAD. The severity of clinical signs of connective tissue abnormalities in sCeAD patients was 
different. Based on the individual scores for signs of CTD all sCeAD patients were divided into three groups: 1) easy connective tis-
sue abnormalities (<6 signs) – 21 (29%) patients; 2) moderate abnormalities (6-10 signs) - 35 (49%) patients; 3) severe abnormalities 
(>10 signs) – 16 % (22) patients. In normal control 17 out of 20 persons (85%) had easy connective tissue abnormalities (<6 signs). 
Headache was also more frequently observed in sCeAD patients than in the control - 47 (65%) vs 7 (35%) (p < 0,0001). Conclusion: 
Clinical signs of connective tissue abnormalities are often observed in sCeAD patients and can be considered as a risk factor of dis-
section development. The data obtained support our hypothesis that arterial wall dysplasia is one of the main cause of its weakness 
predisposing to dissection. The association between dissection, headache in the past history and connective tissue disorder allow one 
to assume that arterial wall dysplasia may be one of the cause of headache in sCeAD patients.

Figure 1: Signs of CTD 
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Figure 2: Groups of patients with sCeAD according to the individual scores for signs of CTD 
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MMP-2 values correlated with plaque echogenicity and with its changes during follow-up

I. Boukrid, R. Sztajzel

Neurology, Hospital of Geneva, Geneva, Switzerland 
Neurology, Hospital of Geneva, Geneva, Switzerland

Abstract Inflamed carotid plaques play a key role in the occurrence of distal embolic cerebral infarcts. We investigated the correlation 
between several serum biomarkers and the morphological caracteristics of the carotid plaque on ultrasound. Patients and methods: 
Ultrasound was performed in consecutive patients with 50 to 99% symptomatic or asymptomatic carotid stenoses. Degree of stenosis 
was assessed on longitudinal colour-Duplex imaging sections. All plaques were evaluated visually according to a 5-type classification. 
Furthermore, a semi-automated grey-scale based colour mapping (red, yellow and green) of the whole plaque and of its surface was 
achieved. Risk index (RI) was based upon a combination of degree of stenosis and the predominance of the red colour (reflecting low 
echogenicity) on the surface and on the whole plaque. Ultrasound evaluations were performed for each patient at baseline and every 6 
months and were considered as stable, improved or worsened whenever a change of plaque echogenicity was observed. Blood sampling 
for analysis of cytokines, adhesion molecules, chemokines, matrix-metalloproteases (MMP), myeloperoxidase and lipoprotein-asso-
ciated phopholipase A2 (Lp-PLA2) was achieved in each patient at baseline, and at 24 months of follow-up. Results: There were 16 
symptomatic and 18 asymptomatic stenoses. Only 30 plaques could be evaluated. No correlation was found between the 5-type clas-
sification and the biomarkers values, neither at baseline nor during follow-up. A significant correlation was observed between MMP-2 
values and RI index of plaque surface. This was only the case however for plaque evaluation during follow-up and not baseline (respec-
tively rho 0.5, p=0.0019 for the RI and rho 0.5 p=0.0023). Also when comparing plaques with worsened echogenictiy with those with a 
stable or improved one, we found an almost statistical difference between median values of MMP-2 at baseline (p=0.05). Conclusions: 
Our results showed that higher MMP-2 values correlated with plaque echogenicity and with its changes during follow-up. A larger study 
is needed in order to confirm thse preliminary findings. 
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Teenagers knowledge of stroke warning signs and potential risk factors

E. Sabra1,2, H. Sabra2, A. Sabra1

1Swansea University, Swansea, United Kingdom 
2Secondary School Student, Olchfa Secondary School, Swansea, United Kingdom

Background: Stroke is the second most common cause of death worldwide. Campaigns to improve public awareness can reduce the 
burden of the disease by risk-factor modification and early recognition of warning signs. Many studies to assess stroke knowledge were 
done but exclusively in adult population (mostly older people). The benefit of risk modification strategies based on population aware-
ness of risk factors may have a larger effect if performed at an earlier age. We are not aware of any studies reported to assess teenagers” 
general knowledge of stroke including warning signs and potential risk factors and this is the aim of the study. Methods: Ongoing study 
to recruit 900 teenagers between the age of 13 and 16 years from a large secondary school in the southwest of Wales were selected. They 
were invited to complete a questionnaire assessing their knowledge of stroke warning signs, risk factors and sources of information 
about stroke. Also their personal experience of knowing somebody with stroke was collected. Results: To date, 213 students (mean 
age 13.7±0.68; 103 male, 110 female) completed the survey with good response rate of 98%. About one half (51%) recognized that 
the organ affected by stroke is the brain. Of the overall sample, 37.6% knew somebody who had stroke. The following were identified 
as risk factors of stroke (old age 53%, hypertension 53%, smoking 41.8%, Diabetes 40%, alcohol 35.7, Hypercholesterolaemia 31% 
and hereditary cause 24.4%). With regard to warning signs, participants recognized the following signs (speech difficulty 52.6%, uni-
lateral numbness 49.8%, unilateral weakness 49.3% and visual disturbance 30%). Most participants (87.8%) stated they would advise 
somebody with stroke to call an ambulance or go to the emergency department. Conclusion: This is the first study to provide insights 
about teenagers” knowledge of stroke. Although only one half of the participants associated stroke with the brain, it was interesting 
that many participants knew risk factors, warning signs and the majority said they would advise a patient having stroke to call for an 
ambulance or go to the emergency department. This may reflect the fact that students felt it is a serious medical condition that requires 
immediate attention. Risk factors for stroke are shared with other grave conditions (e.g. heart attacks). This may be the reason of good 
knowledge about risk factors that are not specific for stroke only. Hence future studies should investigate whether increasing awareness 
and implementing strategies of life-style modification at a younger age via schools (rather than the sole targeting of older age groups) 
may result in better outcomes.
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The VERAcity of an ischemic stroke diagnosis

M. Maia, A. Watts Soares, L. Falcão, V. Visconti, L. Pereira, J. Lomelino Araújo

Internal Medicine, Hospital Beatriz Ângelo, Loures, Portugal

Ischemic Stroke is one of the major causes of mortality and morbidity in Europe. Heamatological causes contribute to 1-4% of all the 
stokes. Polycythemia vera is one of the chronic myeloproliferative neoplasms, characterized by clonal proliferation of myeloid cells, 
clinically distinguished by the presence of an elevated red blood cell mass. 15% or more of the cases can present as ischemic strokes. 
The authors report a case of a 73-year-old caucasian male, with previous history of an ischemic stroke, controlled arterial hypertension, 
dyslipidemia and smoking habits, that was admitted at the hospital due to sense of imbalance, vertigo, nausea and homonymous left 
quadrantanopia of sudden onset. The CT scan showed an ischemic lesion of the posterior inferior left cerebellar artery territory. The 
routine complementary investigation to determine the etiology was inconclusive (normotensive values; low cholesterol levels; sinus 
rhythm; left atrial dilatation with no thrombus on the transthoracic echocardiography and small calcified atherosclerotic plaque of bas-
ilar artery). However persistent erythrocytosis (eryt. 8,04x10(12); Hb 17,2 g/dL; Htc 56,8%) and leukocytosis (13000/L) were noticed, 



27                                    European Stroke Conference 2017/ S. Karger AG, Basel. All rights reserved Cerebrovasc Dis 2017;43(suppl 1): 1-175

suggesting a possible hyperviscocity syndrome. Further investigation showed normal hemoglobin and protein electrophoresis; microcy-
tosis and hypochromia on peripheral blood smear; iron deficiency (36 ug/dL) and erytrophoietin < 0,1 mUI/mL. Polycythemia vera was 
posteriorly confirmed with identification of the JAK2 V617F mutation. The patient started therapy with phlebotomies and hydroxyurea, 
with a slow regression of the neurological symptoms and hematocrit correction, until now, with no new events. Although a rare cause 
of cerebrovascular disease, the importance of this diagnosis relates with the dramatic change of prognosis after correct treatment, with 
high reduction of future vascular events and with better median survival.
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Time to improve diabetic education – Diabetic patients fail to seek medical attention faster than non-diabetic patients after 
stroke onset

R. García Ruiz1, J. Silva Fernández2, R. M. García Ruiz3, M. Recio Bermejo1, M. Pacheco Jiménez4, A. González Manero1, A. Santos 
Pinto1, B. Espejo Martínez1, E. Botia Paniagua1, J. Abellán Alemán5

1Neurology, La Mancha Centro General Hospital, Alcázar de San Juan, Spain 
2Endocrinology, La Mancha Centro General Hospital, Alcázar de San Juan, Spain 
3Internal Medicine, Denia General Hospital, Denia, Spain 
4Neurology, Tomelloso General Hospital, Tomelloso, Spain 
5Cátedra de Riesgo Vascular, Universidad Católcia de Murcia, Guadalupe, Spain

Question: Reperfusion therapies are the mainstay in acute stroke care. Prognosis is time-dependent, with most delays being patient-re-
lated. Diabetic patients carry a 2 to 5-fold increased risk for stroke with implications in mortality and dependecy. We investigated the 
response to stroke in diabetic patients (DM) as compared to non-diabetic patients (non-DM). Methods: Consecutive patients with acute 
stroke or transient ischemic attack were prospectively included. Sociodemographic and clinical data, time from stroke onset to decision 
to seek medical attention (Decision delay (DD)) and to hospital arrival (Prehospital Delay (PD)) and first medical contact (FMC) were 
obtained. Decision to call the 112 Emergency Services (112-ES) within the first 15 min was considered the correct decision. Descrip-
tive and bivariate analysis were performed. Results: 382 patients were included. 138 (36,1%) were diabetic. DD was < 15 min in 41 
(29,7%) DM vs 57 (23,4%) non-DM patients (p=0,17). FMC was 112-ES in 20 (14,5%) DM vs 50 (20,5%) non-DM patients (p=0,14), 
and a correct decision was made in 13 (9,4%) DM vs 32 (13,1%) non-DM patients (p=0,28). PD was <60 min in 14 (10,1%) DM vs 
29 (11,9%) non-DM patients. No significant differences were found after adjustment for potential confounders. Conclusions: Despite 
carrying a greater load of risk factors and a higher risk of stroke, diabetic patients didn’t respond to stroke symptoms better than non-
DM patients. Even more, although not significant, the use of the 112-ES was quite lower in DM. We propose to systematically include 
information on stroke risk, symptoms, consequences and how to respond to stroke into diabetes education. 
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Disseminated cerebral amyloid angiopathy manifesting as status epilepticus complicated by rhabdomyolysis and renal failure

B. Arfaoui, Y. Ben Ariba, S. Sayhi, F. Ajili, N. Ben Abdelhadidh, J. Laabidi, S. Othmani

Internal Medicine, Military Hospital of Tunis, Tunis, Tunisia

Question: Cerebral amyloid angiopathy (CAA) is a progressive degenerative process of leptomeningeal and brain parenchymal ves-
sels caused by accumulation of amyloid deposits in their walls. It is an important cause for intracerebral hemorrhage (ICH), but goes 
often undiagnosed and is frequently overlooked. Patients characteristically present with recurrent lobar ICH and sometimes seizures. 
Methods: We report a case of status epilepticus due to CAA. Results: A 60-year-old man with a history of hypertension and Coro-
nary heart disease Hemorrhagic stroke was admitted to our department due to status epilepticus.On admission, the patient presented 
with a refractory generalized tonic status epilepticus. He had a score of seven (E2M3V) on the GSC and was noted to have a left-sided 
hemiplegia. He was febrile (39 °C) he had blood pressure 190/90.The initial laboratory tests showed an inflammatory syndrome, renal 
failure and rhabdomyolysis .A lumbar puncture was performed, and cerebrospinal fluid was acellular with normal protein and glucose.
Cranial CT scan showed a small right thalamic hematoma. Brain MRI showed disseminated lesions in the bilateral cerebral cortex and 
subcortex. Susceptibility-weighted images showed multiple chronic micro bleeds in the subcortical region.Based on the proposed di-
agnostic criteria including clinical characteristics, MRI findings and exclusion of other causes, the patient’s condition was diagnosed as 
probable CAA and secondary convulsive status epilepticus. The patient was admitted in intensive care unit, intubated for 04 days. He 
was managed with antiepileptic drug anti antihypertensive therapy and antibiotic for pulmonary infection. Hemodialysis was started 
and continued. After starting these therapies, his consciousness state improved. He was discharged after 3 weeks with dysarthria and 
terminal renal failure. Conclusions: In conclusion, CAA is an important cause for intracerebral bleed and may be a contributory factor 
when other risk factors for ICH are present. Our case highlights the need to consider the diagnosis of CAA in patients presenting with 
cortical-subcortical hematomas, especially when multiple or recurrent. 

ePoster Session 3 • Interesting and challenging cases
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Acute ischemic stroke in Moyamoya disease caused by thyrotoxicosis – a case report

K. S. Kim

Department of Neurology, Presbyterian Medical Center, Jeonju, South Korea

Background and significance: Moyamoya disease is a progressive cerebrovascular disorder of unknown cause, characterized by bilat-
eral stenosis or occulsion of the arteries around the circle of Willis with prominent arterial collateral circulation. Moyamoya syndrome 

has rarely been reported in association with Graves’ disease. Several studies suggest that an ischemic stroke might have occurred in 
patients with thyrotoxicosis. Case: A 41-year-old woman presented with dysarthria and aphagia. She also had episodic transient right 
arm weakness. Brain magnetic resonance(MR) imaging revealed an acute infarction in the territories of left anterior cerebral artery 
and middle cerebral artery. MR angiography showed total occlusion of both internal carotid arteries, anterior cerebral arteries and 
middle cerebral arteries. Thyroid function tests revealed thyrotoxicosis, with a TSH level of 0.01 uIU/mL, a T3 level of 523 ng/dL 
and a free T4 level of 9.08 ng.dL. After antithyroid medication, the patient’s symptoms improved. Conclusion: Thyrotoxicosis due 
to Graves’ disease is harmful to arterial walls because it may alter vascular reactivity and frequently provoked cerebral vasospasm. 
Therefore, thyrotoxicosis can be a cause of ischemic stroke and aggravate neurologic symptoms in the patient with Moyamoya dis-
ease.

Figure 1 
 

 
Figure 2 
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Cerebral amyloid angiopathy related inflammation mimicking transient ischemic attacks – atypical presentation and lim-
itations of gradient echo MRI

D. Ceccarelli, T. Webb

Medicine, East Kent Hospitals Trust, Ashford, United Kingdom

Introduction: Cerebral amyloid angiopathy (CAA) classically presents with symptomatic brain bleed or incidental microhaemor-
rhages.  The clinical spectrum of CAA has broadened including encephalopathy, transient neurological symptoms (amyloid spells) 
and the pathological definitions of CAA- related angitis or CAA-related inflammation (CAA-RI) These variants might not always 
show the typical microbleeds and represent immunomediated inflammation of amyloid-laden vessels without necrosis. Objective: 
We describe a case of steroids-responsive CAA-RI. Identification of variants of CAA, commonly presenting to stroke physicians 
mimicking TIA or acute infarct, could avoid potentially harmful treatment. Awareness of the limitations of GRE to identify CAA-RI 
is a key factor to avoid misdiagnosis. Brain biopsy may be necessary in selected cases. Patients and methods: A 64- year- old lady 
presented with three episodes of “waxing and waning” left arm and leg paraesthesia lasting about 15 minutes. MRI revealed right 
frontal unspecific white matter hyperintensities. She was discharged with a diagnosis of TIA. After ten days, she was readmitted with 
similar symptoms felt to be ictal in nature. Patient was commenced on Levetiracetam. One week later, she noticed recurrent left arm 
and new leg weakness with paraesthesia. Predominant finding on MRI was worsening of the oedema previously identified. Scattered 
cortical hemosiderin deposition on GRE in the context of predominant oedema were reported as evolving subacute ischemia and 
CAA was excluded. MR and CT angiography did not show vessels abnormalities. CSF analysis was unremarkable. Results: Steroids 
treatment was initiated with remarkable clinico-radiological improvement. An inflammatory process was suspected and brain biopsy 
was performed. This showed “oedema, abnormal vessels with intramural beta amyloid, no evidence of infarct, lymphoma or neoplas-
tic infiltrate. In keeping with CAA”. Conclusion: elderly patients presenting to stroke services with fluctuating neurological symp-
toms may have underlying CAA typically characterised by presence of microhaemorrhages on GRE sequences. A less recognised 
clinical entity is CAA-RI which may present with paucity or absence of microbleeds and predominant white matter hyperintensities 
on T2-weighted or FLAIR images. GRE sequences alone might not be appropriate to diagnose CAA-RI. Steroids treatment should 
be considered early for patients with suspected CAA-related inflammation and might avoid secondary irreversible damage (ischemic 
lesions). In selected cased, brain biopsy or susceptibility weighted images (SWI) might be necessary to confirm diagnosis.
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A stroke of leukaemia

M. Devlin, E. Lister, S. Ponnambath, L. Carter-Brzezinski

Medicine, Bristol Royal Infirmary, Bristol, United Kingdom

Clinical Background: A twenty one year old female patient was admitted urgently to the intensive care department after three 
episodes of generalised tonic-clonic seizures. At the time of admission the patient was enrolled in the UK ALL 2011 trial after a 
diagnosis of T-cell lymphobastic lymphoma, and had completed cycle one of induction chemotherapy 2 days previously. She had 
been randomised to “Regimen B” which involved the chemotherapy agents: vincristine, danorubicin and pegylated L-asparaginase 
(Oncaspar). Between seizures, the patient was noted to have a new right sided hemiparesis and impaired co-ordination. There was 
sparing of the sensory modalities with no cranial nerve involvement. Investigations: Following the third seizure, the patient pro-
gressed to status epilepticus and was intubated. An urgent CT scan demonstrated an acute left frontal infarct. Subsequent MR imag-
ing revealed a cortical venous thrombosis with associated left frontal infarct. Blood tests revealed a mildly prolonged prothrombin 
time (PT) 12.4 (Ref 9.5-12) but otherwise normal clotting. Analysis of anticoagulant clotting factors revealed a low level of anti-
thrombin III (0.66 Ref 0.8-1.26), low protein C (0.63 Ref 0.7-1.48) and normal protein S levels. Clinical Explanation of Condi-
tion: We hypothesise that the cortical venous thrombosis and subsequent clinical stroke syndrome were secondary to an acquired 
anti-thrombin III deficiency secondary to the pegylated L-asparaginase used in the induction chemotherapy. Asparaginase exerts its 
antileukaemic activity by impairment of protein synthesis/secretion and apoptotic cell death. Subsequent reduction in anti-thrombin 
III, fibringogen and proteins C + S leads to impaired fibrinolytic and anticoagulant capacities. Induction chemotherapy is a well-es-
tablished risk factor for thrombosis. In a meta-analysis, 73% of thrombotic events were venous with 54% affecting the CNS. The 
risk is particularly high in children of age 9-18. Clinical Significance : The patient was subsequently managed with unfractionated 

heparin for 5 days, followed by a prolonged 6 month course of low molecular weight heparin. Her endogenous antithrombin III lev-
els were checked twice weekly and replaced with exogenous concentrate to ensure they remained within normal levels. Her clinical 
progress was excellent, with almost complete functional recovery. This case is important as it represents an example of an increasing 
number of cerebral venous thromboses seen in acute lymphocytic leukaemia and similar conditions. The prevalence is especially high 
when treated with asparaginase. We therefore suggest that routine antithrombin III monitoring should be considered. This would allow 
anti-thrombin III replacement and/or asparaginase dose reduction which may reduce the incidence of clinical stroke.
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Diagnosis and treatment challenges in MELAS syndrome

K. Wiegler Beiruti, S. Abu Saleh, N. Simaan, M. Daitzchman, R. Shahien

Ziv Medical Center, Safed, Israel

Background: Mitochondrial myopathy, encephalopathy, lactic acidosis and stroke (MELAS) syndrome is a rare neurodegenerative 
disorder caused by mutations in the genes in the mitochondrial DNA. In most cases, signs and symptoms onset of this disorder often 
occur in childhood or early adulthood. Method: We report here the case of a young woman clinically diagnosed with MELAS. Re-
sults: A 29-year-old woman suffering from multiple epileptic seizures was referred to our facility. Past medical history revealed she 
was suspected of suffering from MELAS syndrome based on the following clinical findings. Seven years ago she was diagnosed with 
severe headaches type migraine, epileptic seizures, lactic acidosis and cortical MRI findings. Abnormal findings were observed on EEG. 
Muscle biopsy was advised to establish the diagnosis but the patient did not consent. She was successfully controlled with anti-epi-
leptic drugs. She was hospitalized several times in 2016 for repeated epileptic seizures and stroke like events. Epileptic seizures were 
treated with midazolam with good improvement at the beginning. Focal seizures reappeared the day after with frequency worsening. 
Lacosamide was initiated to control the seizures but simple partial seizures were still persisting on right side of the face and tongue. 
Stroke-like episodes were treated with L-arginine and dextrose. MRI revealed several new ischemic lesions in the right temporoparietal 
and posterior parietal cortex, as well in right thalamus. Right occipital and cerebellar lesions previously observed disappeared. All these 
clinical symptoms are suggestive of MELAS syndrome. Conclusion: This progressive disorder has high mortality rates and poor prog-
nosis. Stroke attacks are linked to mitochondrial defect and not vascular in nature. There is therefore no specific and effective available 
treatment for MELAS. An early identification with supportive measures is particularly crucial. Our case illustrates the complexity of 
treatment and the difficulty to control the progression of the disease. Reference: Lorenzoni PJ, Werneck LC, Kay CS, Silvado CE, Scola 
RH. When should MELAS (Mitochondrial myopathy, Encephalopathy, Lactic Acidosis, and Stroke-like episodes) be the diagnosis? Arq 
Neuropsiquiatr. 2015 Nov;73(11):959-67. doi: 10.1590/0004-282X20150154.

Figure 1 T2-weighted MRI showing lesions in the right temporoparietal cortex. 
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Figure 2 FLAIR T2-weighted MRI revealing hyperintense lesion in the right thalamus. 
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Recurrent lacunar stroke in a patient with capsular warning syndrome over five years

C. E. Weber1, A. Alonso1, E. Neumaier-Probst2, M. Fatar1, M. Platten1

1Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, Germany 
2Department of Neuroradiology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, Germany

Introduction: Capsular warning syndrome (CWS) is characterized by recurrent stereotypic episodes of transient ischemic attacks 
followed by ischemia in the internal capsule region. Small single vessel disease, a haemodynamic ischemic process due to high-grade 
stenosis in proximal small single perforating arteries, has been postulated as a potential underlying mechanism. Case: An 83-year old 
female patient with hypertension and hypertriglyceridemia was admitted to our clinic in January 2012 due to 30 minutes of right-sid-
ed hemiparesis, which was completely reversible at the time of presentation. Diffusion weighted images (DWI) on MRI displayed no 
ischaemia and a transient ischemic attack (TIA) as a result of underlying cerebral small vessel disease was diagnosed. No definitive 
embolic source could be detected, and treatment with aspirin (100 mg/d) was started. As further episodes with right-sided hemiparesis 
occurred over the following months, carotid endarterectomy of a mid-grade stenosis of the left internal carotid artery was performed 
in October 2012. Still, the patient experienced 5 additional episodes followed by a symptom-free period of 24 months. In December 
2014, episodes reappeared, antiplatelet therapy was switched to clopidogrel (75 mg/d). The patient was subsequently hospitalized in 
January 2015 due to right hemiparesis that was partially reversed at presentation (NIHSS 1). DWI MRI showed an acute ischemia 
in the internal capsule confined to the territory of a penetrating artery, and intravenous thrombolysis was performed. The patient re-
covered completely, and treatment with clopidogrel was continued. She remained symptom-free for 22 months before experiencing 
again the stereotypic symptoms in November 2016. This time, DWI MRI showed no ischemia. Although electroencephalography 
showed no evidence of seizure activity, coexistence of ictal and ischemic events was presumed and anticonvulsive treatment with le-
vetiracetam (1000 mg/d) was started. However, episodes continued and lasted up to more than 4 hours. At presentation in December 
2016 with an ongoing episode of right-sided hemiparesis (NIHSS 4), DWI MRI showed an acute ischemia in the internal capsule, 
just adjacent to the chronic ischemic location. Suspecting CWS, anticonvulsive medication was ceased and the patient treated with 
dual antiplatelet regimen consisting of Aspirin (100 mg/d) and Clopidogrel (75 mg/d). Again, the patient recovered completely. To 
date, the patient has remained episode-free. Conclusions: To our knowledge this is the first report of CWS lasting nearly 5 years and 
displaying 2 lacunar ischemic events located in the same territory. In the absence of a detectable proximal middle cerebral artery 
stenosis our observation supports the hypothesis that hypoperfusion due to a single small vessel stenosis can be considered as the 
underlying pathomechanism of CWS.

Figure 1 
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Thrombolysis for acute ischaemic stroke following primary percutaneous intervention for myocardial infarction

M. Hagan, S. Raghunathan, A. Shetty, W. Sunman

Stroke Department, Nottingham City Hospital, Nottingham, United Kingdom

A 72 year old male underwent primary percutaneous intervention (PPCI) for ST-elevation myocardial infarction. He received 5000units 
of unfractionated heparin during the procedure and prasugrel and aspirin afterwards. After 23 hours he developed left limb weakness 
with hemianopia. CT head showed no bleed, so he was thrombolysed for acute ischaemic stroke. 16 hours later he became agitated 
with fluctuating GCS. Repeat CT head showed haemorrhagic transformation of right PCA territory infarct with a large right temporal 
parenchymal haematoma with localised subarachnoid extension. The cardiologists advised against tranexamic acid and platelet trans-
fusion given the high risk of thrombosis within the new coronary stent. 31 hours after thrombolysis the patient had an asystolic cardiac 
arrest and died despite CPR. At our monthly morbidity and mortality meeting, it was suggested that we could use low-dose (0.6mg/kg) 
alteplase in patients on dual antiplatelet therapy as the ENCHANTED trial had shown lower risk of post-thrombolysis intracerebral 
bleeding by 50%(1). Despite extensive literature review we could find no clinical guidelines and little clinical data on stroke throm-
bolysis after PPCI. Case reports indicate increased the risk of cardiac complications like ventricular rupture. We have submitted this 
case to stimulate discussion amongst stroke physicians of the indications, if any, for thrombolysis with low-dose alteplase, to inform 
our practice. (1) N Engl J Med 2016; 374:2313-2323
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A recurrent stroke stabilization after using novel oral anti-coagulant

J. H. Han, S. M. Kim1, D. E. Kim, S. W. Ha, Y. S. Yang

Department of Neurology, Veterans Health Service Medical Center, Seoul, South Korea

Background: Current stroke guidelines recommend the administration of non-vitamin-K-antagonist oral anticoagulant (NOAC) for 
the prevention of cardioembolic stroke induced by nonvalvular atrial fibrillation. We report a patient who suffered from recurrent 
posterior circulation strokes occurring eight times in 4 months even under adequate antiplatelet medication. Changing the medication 
from antiplatelet agents to NOAC stopped the stroke recurrence. Case: A 68 year old man developed sudden onset of vertigo, nausea, 
vomiting and gait ataxia was admitted to our hospital. He was treated with mono-antiplatlet. Brain MRI showed acute right cerebellar 
ischemic stroke with hemorrhagic transformation. Brain MRA revealed occlusion of right vertebral artery and focal stenosis in both 
P1 segments(Fig1). We decided to stop antiplatelet and discharge. But he was readmitted only a week after being discharged for right 
visual field defect. MRI showed acute ischemic stroke in left occipital lobe and right cerebellum. His neurologic symptoms and signs 
showed fluctuative pattern. We checked brain MRI image whenever the patient’s symptom was worsened through 5 times. MRI image 
revealed newly onset recent infarction 5 times. We tried triple antiplatelet agent(Fig2), but recurrence of infarction was continued. 
Echocardiogram was negative too. We had decided try anticoagulation. Because his initial infarction was hemorrhagic stroke, we 
choise Dabigatran instead of conventional Warfarin. After started to take Dabigatran, the patient’s symptoms was stabilized and follow 
up image also shows no other newly appearing infarction. Discussion: We suggest that NOAC has a role in the prevention of recurrent 
stroke of undetermined etiology in the posterior circulation.
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Figure 1: Initial MRI and MRA of the patient. (A, B) Diffusion-weighted image (DWI) and gradient echo image shows ischemic 
stroke with hermorrhagic transformation in right cerebellum. (C, D) MRA shows focal stenosis in right and left P1 segment and 
right vertebral artery occlusion. 
 

 
 

Figure 2 
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Essential thrombocythaemia in ischaemic stroke – do not be misguided by a normal platelet count

H. Harris1, L. Jones1, N. Mason1, P. Kerr2

1Stroke Medicine, Royal Devon and Exeter Hospital, Exeter, United Kingdom 
2Haematology Department, Royal Devon and Exeter Hospital, Exeter, United Kingdom

Background: Essential Thrombocythaemia (ET) is a chronic myeloproliferative disorder recognised as a rare cause of ischaemic 
stroke with increased risk of thrombotic and haemorrhagic complications. It is important for stroke physicians to consider ET as a 
treatable cause of ischaemic stroke. Case Presentation: A previously fit and well 57 year old wine merchant was admitted with a 
left total anterior circulation syndrome (NIHSS of 23). His CT head showed a possible dense left middle cerebral artery and he was 
thrombolysed. A CT angiogram revealed a saddle thrombus extending in to the left common carotid and right brachiocephalic arteries 
which was not amenable to clot retrieval. Risk factors included smoking and hypercholesterolaemia. His transthoracic echocardiogram, 
cardiac monitor and antiphospholipid screen were normal. Repeat CT angiogram at two weeks showed complete thrombus resolution. 
His platelets were initially 541 109/L and normalised with intravenous fluids however they subsequently rose to 1046 109/L at four-
teen days post stroke. Janus Kinase (JAK) 2 was positive. He was diagnosed with Essential Thrombocythaemia and was treated with 
hydroxycarbamide. A repeat CT head at day sixteen demonstrated haemorrhagic transformation of his infarct therefore his Aspirin was 
withheld. Discussion: This case posed a number of challenges. Haemorrhagic transformation of an infarct in patients with ET presents 
a dilemma regarding antithrombotic therapy. Secondary prevention strategies are different in this group of patients and the role of statin 
therapy is still unclear. The diagnosis of ET in ischaemic stroke should not be overlooked on the basis of a normal platelet count.
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Stroke in the young – pontine ischaemia as a manifestation of isolated neurosyphilis

M. Weihrauch, J. Metrikat, A. Harth

Neurologie, Bundeswehrkrankenhaus Ulm, Ulm, Germany

Background: The risk profile of ischemic stroke differs between age groups. Rare diseases might account for stroke in the young. 
Neurosyphilis in western industrial nations is a rare yet rising disease, which might manifest with various symptoms. Methods/Case: 
A 33-year old man experienced several episodes of speech impairment and a sudden left-sided dysaesthesia. Pontine ischaemia was 
diagnosed by means of MRI. Initially, vertebral artery dissection was suspected to be the cause of this condition. The transferring hos-
pital had already obtained a positive TPHA blood sample. It had also initiated cerebrospinal fluid (CSF) testing that showed moderate 
pleocytosis and a blood-brain barrier disorder. No other findings were available at time of transfer. Results: When re-evaluating the 
MRI, we could not confirm the initially presumed vertebral artery dissection. The right vertebral artery showed a normal variant of 
PICA ending. No other vascular pathology was found. Repeated CSF testing confirmed a marked lymphocytic pleocytosis associated 
with elevated protein levels. Treponema pallidum specific CSF antibody titer indicated neurosyphilis. The time of infection and the ex-
act transmission route could not be clarified. No specific risks, no HIV infection, and no competing cause of pontine ischaemia could be 
detected. Ceftriaxone IV was administered over 14 days. Control CSF testing showed a diminished pleocytosis, and a restoration of the 
blood-brain barrier. Discussion: We assume that the patient is suffering from pontine ischaemia due to meningovascular neurosyphilis. 
This condition leads to endarteritis, which mainly affects the medium-sized vessels at the base of the brain (middle cerebral artery and 
branches of the basilar artery). Only about half of all infections with T. pallidum have a symptomatic course. The acute infection can 
develop into a chronic process, which can affect different organ systems in several stages. Late syphilis includes tertiary syphilis (lues 
III) and neurosyphilis. Due to the rising number of syphilis cases, the number of patients with neurosyphilis is likely to increase. For 
this reason, it is important to be aware of the clinical picture of syphilis with its various manifestations. Conclusion: A careful differ-
ential diagnosis must consider the possibility of neurosyphilis for a wide variety of neurological diseases; not only in cases of rather 
chronic progressive diseases, but also in cases of acute diseases, such as ischaemic stroke in the young.
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Painless aortic dissection – а rare case of spinal ischemia

S. Volkov, V. Shandalin, M. Loskutnikov, A. Ayrapetyan, T. Shutova, M. Krasnov, T. Vakin, L. Kistenev, E. Boyko, E. Chebotaev, M. 
Gafarova, S. Borisov

Neurology, 67 City Clinical Hospital, Moscow, Russian Federation

Aortic dissection is an acute condition characterized by intensive visceral pain of different localization that may mimic angina pectoris, 
renal colic, acute pancreatitis, lumbago and pathology of visceral aortic branches that causes failure of blood supply of spine, lower 
extremities and/or viscera. The spinal ischemia can develop due to the involvement of Adamkiewicz artery that supplies the thoracic 
spine or rarely the Desproges-Gotteron artery that supplies conus medullaris (it can be affected in case of compression by L5-S1 disc 
herniation). Because of the acuity, unpredictability and diversity of clinical presentations it is sometimes difficult to recognize this con-
dition. About 10% of aortic dissections are painless and may be presented with symptoms secondary to complications of the dissection. 
A 63 years old patient was admitted to the stroke unit with complaints of the acute loss of sensation in his right leg. According to the 
witnesses, it manifested with seizure followed by urinal incontinence. The condition needed differential diagnosis between epilepsy 
and non-epileptic loss of consciousness, for example, cardiogenic syncope. At the admission he was stuporous (GCS 13), diaphoretic, 



31                                    European Stroke Conference 2017/ S. Karger AG, Basel. All rights reserved Cerebrovasc Dis 2017;43(suppl 1): 1-175

blood pressure could not be evaluated by the compression of the brachial artery, pulse 84 bpm (was palpated only on carotid arteries). 
Pulses were absent in all four extremities. The body temperature taken under the arm was 36.4°C. Breath sounds were equal and clear 
bilaterally, no wheezes, rhonchi or rales were heard. The clothes had signs of uncontrolled urination. The remainder of physical exam-
ination was unremarkable. After the subclavian vein catheterization dopamine infusion was started. The patient became fully oriented, 
he was able to answer the questions correctly, the neurological examination showed lower paraplegia, loss of sensation below ThVIII 
level, partial visual loss: patient could see the direction of light but couldn”t calculate fingers near his face. Visual disturbances were 
similar in both eyes and looked like cortical blindness. There were no complaints of pain during the short period the patient was con-
scious. Despite of the administered cardiotonic infusion therapy hypotension persisted, the patient became stuporous and the signs of 
respiratory failure appeared. He was intubated and CT-angiography of aorta was performed. The aortic dissection was found at the 
beginning of the ascending part of aorta spreading through the aortic arch, thoracic aorta until the infrarenal part of the abdominal aorta. 
It is interesting to note that visceral arteries began from the very lumen of aorta resulting in adequate blood supply of the viscera. The 
patient was transferred to the cardiosurgical clinic where he underwent operation for dissection of the ascending aorta but died because 
of severe blood loss. Aortic dissection is life-threatening condition with a big variety of clinical masks. This pathology requires deep 
clinical analyses and quick decision making thus it is very important for physicians to keep in mind the possibility of this diagnosis and 
to be aware of possible symptoms including atypical ones.

Figure 1 
 

 
Figure 2 
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Cerebral air embolism following haemofiltration line removal

K. Chatterjee, M. Shakeshaft, L. Cheater

Stroke and Elderly Care, Countess of Chester Hospital, Chester, United Kingdom

Introduction: Cerebral air embolism is often undiagnosed but a potentially preventable cause for ischaemic stroke with a high case 
fatality. We present a case of a patient in her late 60s on the intensive care unit following a complication from an abdominal surgery 
suffered an air embolus following removal of her haemofiltration (HF) line, despite adequate safety precautions. Method: Imme-
diately following removal of the line, staff noticed that she started to become very agitated and breathless. She began to desaturate; 
oxygen was applied and her oxgenation was improved. However, a short time later the patient developed dense right sided hemipare-
sis and left 3rd cranial nerve palsy. CT head was reported as normal. Subsequently. an MRI brain was undertaken, revealed multiple 
ischaemic areas on DWI in a peripheral distribution. On re-reviewing the CT head again, air was noted in the left cavernous sinus. 
Results: This case presented an interesting diagnostic challenge initially. When we reviewed the literature, we found that there were a 
few other case reports of similar events, usually in the context of a cardiac circulatory communication, but it certainly does not appear 
to be a common phenomenon. Conclusion: Unfortunately, despite all necessary precautions being taken in this case, an air embolism 
still occurred following the removal of the HF line. This has been fed back to the staff on the unit. Fortunately, the patient did make 
good neurological recovery from this incident, the 3rd nerve palsy has resolved and she can use her right arm.

Figure 1: CT brain immediately following the stroke indicating air in cavernous sinus 
 

 
 
 
Figure 2: MRI brain scan with DWI ans ADC sequences demonstrating peripheral areas of ischaemia 
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A rare case of corpus callosum infarct in a young patient

L. Bennett, S. Aryasomayajula, L. Alwis, S. Sethuraman, A. Asokanathan, D. Phiri, L. Sekaran

Luton and Dunstable Hospital, Luton, United Kingdom

Introduction: We present a rare case of corpus callosum infarct. This is uncommon due to its extensive blood supply. As pre-
sentation can be delayed with non-specific neurology, this case highlights the importance of MR imaging to facilitate diagnosis. 
Furthermore, it is unusual to find vertebral artery dissection as an aetiology of corpus splenium infarct. Objective: The aim is to 
highlight an interesting case of corpus callosum infarct in a young patient. Patient and method: This 16 year old gentleman was 
admitted with a four day history of agitation, incoherent speech and aggressive behaviour, following head and neck trauma due to 
an assault, three weeks prior. This was associated with noticeable personality change, marked irritability and confusion. The patient 
was previously fit and well, with no risks factors for young stroke. There were no motor or sensory deficits. However, the patient”s 
speech and writing were dissociated. There were no findings of meningism. Results: CT head was normal. MRI brain revealed a 
solitary focus of restricted diffusion within the splenium of the corpus callosum. MRA vertebrals displayed features of a dissection 
of the right vertebral artery. The patient was managed conservatively with antiplatelet therapy, according to stroke guidelines, and 
recovered well. Conclusion: This case emphasises the need to consider corpus callosum infarct as a diagnosis, alongside enceph-
alitis, substance misuse and malignancy. MR imaging is a valuable diagnostic tool, especially in atypical presentations. Although 
vertebral artery dissection is a known cause of stroke in young patients, rarely does it lead to a corpus callosum infarct.
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Convexity subarachnoid hemorrhage due to cardioembolic stroke in a woman with thyrotoxicosis – α case report

I. Spanou, S. Vassilopoulou, E. Koroboki, A. Tountopoulou, M. Bouliou, G. Papadopoulos, D. D. Mitsikostas

Eginition Hospital, Athens, Greece

Background: Non-traumatic convexity subarachnoid hemorrhage (cSAH) is a rarely reported condition with a wide spectrum of 
etiologies. Cerebral ischemia secondary to extracranial or intracranial atherosclerotic disease has been identified as a relatively un-
common cause of cSAH. Case report: We report a case of cSAH caused by cardioembolic stroke. A 69-year old patient developed 
suddenly left-sided face and body weakness and numbness and visual neglect on the left. The National Institutes of Health Stroke 
Scale (NIHSS) was 6. She was newly detected with paroxysmal atrial fibrillation on the ground of thyrotoxicosis. Brain magnetic 
resonance imaging revealed ischemia of embolic pattern with cSAH. Further evaluation excluded other cause of hemorrhage. Full 
anticoagulation was initiated. In one month follow-up she was improved (modified Rankin disability scale was 1). Conclusions: 
A possible explanation for the association between cerebral ischemia and cSAH could be dilation of leptomeningeal collateral 
vessels and rupture of pial vessels in distal cortical arteries. In conclusion, cSAH may be a rare complication of cardioembolic 
stroke. References: Kumar S, et al. Atraumatic convexal subarachnoid hemorrhage: clinical presentation, imaging patterns, and 
etiologies. Neurology 2010; 7:893-899. N. Usmani, et al. Convexity subarachnoid hemorrhage in ischemic stroke. Journal of the 
Neurological Sciences 348 (2015) 259–261.

Figure 1: DWI sequence depicts infarctions of right middle cerebral artery territory 
 

 
 
 

Figure 2: FLAIR sequence depicts cSAH of right hemisphere 
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PLEDs pattern in child with disability and symptomatic epilepsy in the outcome of arterial ischemic stroke

D. Chegodaev, O. Lvova

Laboratory of Brain and Neurocognitive Development, Ural Federal University, Yekaterinburg, Russian Federation

Introduction: Periodic lateralized epileptiform discharges (PLEDs) are rather rare EEG patterns, which typically appear over the dam-
aged head regions and characterize acute or subacute structural brain injury. PLEDs are frequently associated with poor prognosis of 
outcome as well as seizures persistence. We present the clinical case of infant with severe arterial ischemic stroke (PedAIS), symptomatic 
post-stroke epilepsy and PLEDs. Case report: Girl, had suffered PedAIS at the age of 1 month (September 2014) immediately after car-
diac surgery for coarctation of the aorta. Stroke was confirmed by brain CT scan in acute period and 2 years later by MRI (Image1), but 
EEG had not been carried out. She had developed asymmetric infantile spasms at the age of 7 months. At that time routine EEG showed 
irregular sharp waves, sharp and slow wave complexes in the right parietal region. She was treated by sodium valproate at dosage 30 
mg/kg daily. Video-EEG-monitoring recorded at the age of 16 months showed rare sharp and slow wave complexes in left central and 
anterior temporal region. At 2 years old she had left-sided spastic hemiparesis, motor and mental delay, pharmacological remission of 
epilepsy for one year (November 2016). Subsequent two video EEG had been recorded at 23 months and 24 months showed interictal pe-
riodic epileptiform activity in right posterior temporal, parietal and occipital regions, recurring every 1,5 to 2 sec. (Image 2). Discussion: 
PLEDs can be observed during different brain disorders, however they are mostly associated with acute ischemic stroke (Fitzpatrick W et 
al., 2007, García-Morales et al., 2002). PLEDs can be determined within a few weeks up to several years in patients with long-standing 
cerebral lesion or chronic epilepsy, then PLEDs are defined as «chronic» (Orta et al., 2009, Westmoreland et al., 1986) and characterized 
as repetitive, periodic (or pseudoperiodic) focal or hemispheric epileptiform discharges with frequency of 1-2 Hz (García-Morales et al., 
2002, Baykan et al., 2000). Mechanisms leading to PLEDs generation are poorly understood and morphological substrates vary widely, 
but the most common type is cortex involving subcortical white matter (Gurer et al., 2004) as well as our patient had. This case is of 
interest due to the persistence of patterns of PLEDs which were identified in the recovery period of PedAIS for the first time and lasted 
for a long time (at least 1 month). Another interesting feature is the fact that PLEDs described in our patient may be not related to stroke, 
but to symptomatic epilepsy. This work was supported by grant Russian Science Foundation 17-15-01144

Figure 1: Extensive post stroke gliosis with cysts in the distribution of the right MCA. Post stroke cysts with gliosis in both cerebellar 
hemispheres. Periventricular leukomalatia as an outcome of hypocix ischemic encephalopathy. Asymmetric ventriculomegaly (cerebral 
atrophy). MR-angiography shows proximal MCA stenosis and narrowing of its branches. 
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Figure 2: Periodic lateralized epilepticform discharges (PLEDs) on the right hemispheres, most prominent in posterior head regions 
(electrodes O2, T6, P4), with slight spread into the left parietal-occipital head region. 
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Heterotopic ossification after stroke – about a case and review of literature

S. Zahi, L. Mahir, F. lmidmani, A. Elfatimi

Physicalmedicine and Rehabilitation Department, CHU Ibn Rochd, Asablanca, Morocco

Introduction: heterotopic ossifications are common orthopedic complications after central neurological lesion, much rare after a stroke. 
Observation: 63 years old patient followd for hypertension for 20 years and non-insulin dependent diabetes for 12ans. onset of symp-
toms was in 2012 by the installation of an acute motor deficit of right half body with loss of consciousness 24 hours after stroke requir-
ing stay in intensive care for 3 days, with aphasia, agnosia and depression. The evolution was marked by installation of painfull and stiff 
right shoulder; with a heterotopic ossification in X- Ray and high alkaline phosphatase. Discussion and conclusion: The heterotopic 
ossification is a common secondary complication of central nervous system (CNS). This ectopic ossification reduced range of motion 
and ankylosis up or vascular and nerve compression. The heterotopic ossifications are frequently described after a traumatic brain in-
jury, spinal cord and to a much smaller proportion, after a stroke. They are commonly occurring on the paralyzed side and especially 
after hemorrhagic stroke.
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Diagnostic challenge in a patient presenting with ischemic stroke and raised inflammatory markers

B. Davies, L. Mawby, N. Sengupta, M. Chard

Worthing Hospital, Worthing, United Kingdom

We present the case of a 44 year old man who attended the Emergency Department with moderate right sided weakness of two days 
duration. He was seen in the TIA clinic a month earlier with 3 transient episodes of right sided weakness and the MRI had shown areas 
of ischemic changes which would correspond with his symptoms. He was started on appropriate secondary prevention but unfortunate-
ly had continued smoking. He had pyrexia with raised inflammatory markers. Examination revealed poor dentition and a soft systolic 
murmur. He was lethargic with generalized arthralgia and a painful, swollen right wrist. Interestingly blood tests done in the TIA clinic 
had shown a positive cANCA with a high PR3 titre and he had been urgently referred to rheumatology. A CT scan done in the Emer-
gency Department did not show any new changes so a clinical diagnosis of an ischemic stroke was made. In view of his presentation 
a transthoracic echocardiogram was done urgently which showed an echogenic structure possibly attached to the non-coronary cusp 
of the aortic valve. Antibiotic treatment for bacterial endocarditis was started. A transesophageal echocardiogram proved similarly in-
conclusive. Clinical suspicion for an autoimmune cerebral vasculitis remained high and immunosuppression was considered but not 
started due to the concern about an infective etiology. Over the next week, three sets of blood cultures showed no growth, he had no 
further temperature spikes and there was no significant change in his inflammatory markers. A repeat cANCA showed a rising PR3 titre 
and a repeat echocardiogram concluded that the changes seen earlier had a low probability of being vegetation. A consensus decision 
was made with cardiology, rheumatology and microbiology and eight days after admission, he received methylprednisolone and cyclo-
phosphamide followed by prednisolone. Symptoms and inflammatory markers rapidly improved. A week later antibiotics were stopped 
and he was discharged home to continue immunosuppression as an outpatient. This case highlights a diagnostic dilemma in a young 
patient presenting with ischemic stroke and a high index of suspicion for both an underlying infective and inflammatory process. Delay 
in treating either of these conditions would put the patient at risk of further ischemic events, yet giving immunosuppression to a patient 
with bacterial endocarditis was also potentially catastrophic. Management was coordinated by the stroke team but with key input from 

cardiology, rheumatology and microbiology demonstrating the importance of multi-specialty involvement in such a complex case.
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Bilateral thalamic strokes secondary to infarction of artery of percheron

A. Khan, B. Nevajda, A. Abdul, V. Nwanosike, K. Groom, S. Khan

Basildon & Thurrock NHS Foundation Trust, Basildon, United Kingdom

Introduction: The artery of Percheron is a rare anatomical variant which arises from the posterior cerebral artery. It supplies the 
thalami and rostral midbrain. An occlusion of this artery can therefore lead to bilateral sequelae including ocular movement disor-
ders, cerebellar signs and motor impairment. It can also result in memory impairment, drowsiness and speech disturbance. Case 
history: We present a 76 year old gentleman with known hypertension admitted with sudden and persistent loss of consciousness 
associated with a GCS of 3. Prior to this he had been complaining of diplopia on right lateral gaze and weakness bilaterally. On 
examination he had bilateral upgoing plantar reflexes, flaccidity and reduced reflexes. Initial CT head was unremarkable. Metabolic, 
endocrine, cardiovascular and infectious causes of loss of consciousness were excluded. He was treated with high dose aspirin as he 
did not fulfil the thrombolysis criteria. A subsequent MRI-DWI brain demonstrated bilateral thalamic infarcts. Within 24 hours he 
regained consciousness but complained of diplopia and blurred vision on left lateral gaze. Limb motor weakness was profound ini-
tially (MRC grade 0) but this resolved. 24-hour ECG and echocardiogram were unremarkable. Cholesterol, TFTs and blood glucose 
were all normal. A CT-angiogram demonstrated the artery of Percheron (see Figure), and it also displayed 60% stenosis of the right 
internal carotid artery; there was no stenosis visible in the posterior circulation. With high-dose aspirin, risk factor management and 
rehabilitation, the patient gradually returned to his baseline and was discharged home. Conclusion: The presence of the artery of 
Percheron should be considered in patients with bilateral thalamic infarcts. A stroke of this artery can present with profound bilateral 
neurological abnormalities. Presentation can vary however depending on the extent of infarction and anatomical origin.

Figure 1 
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Contrast induced transient cortical blindness following coronary angiography

A. Miller, P. Toh, P. Wilson, A. Beverstock, Y. Ou, J. Hubbard, S. Ponnambath, C. Holmes

Stroke Medicine, University Hospitals Bristol NHS Foundation Trust, Bristol, United Kingdom

Case report: 79 year old man was admitted with two day history of chest pain and diagnosed with Non ST elevation myocardial 
infarction (NSTEMI). He had no significant past medical history. He had infero-lateral ST changes on his ECG and a positive tropo-
nin. He was referred to our hospital for cardiac intervention. He had a coronary angiogram and percutaneous coronary intervention 
(PCI) to his right coronary artery. No acute complications were noted during the procedure. At the end of the procedure he was noted 
to be confused. No focal neurology was noted on examination. Later on as patient remained confused and complained of bilateral 
visual loss, stroke thrombolysis team was contacted. He had a NIHSS score of 3 as he was noted to have cortical blindness. He had 
further chest pain and bradycardia. Decision was made not to thrombolyse. Urgent CT head scan was normal. Later in the day his 
vision improved. He was able to distinguish colours. Next morning his vision was back to normal. He subsequently had a MRI brain 
scan which showed small vessel disease and nil acute. Transthoracic echocardiogram revealed moderate biventricular systolic im-
pairment, severely dilated atria, mildly raised pulmonary pressures. He had a pacemaker inserted the next day for significant pauses 
he had. He made a good recovery after a period of rehabilitation. Conclusion: Primary percutaneous coronary intervention is the 
gold standard treatment for patients presenting with ST elevation myocardial infarction. Neurological complications such as acute 
stroke and transient ischaemic attacks are recognised, but uncommon events following coronary angiography. They occur second-
ary to emboli.  Contrast induced cortical blindness following coronary angiography or angioplasty is a very rare complication. It is 
thought to be caused by contrast penetration of the blood brain barrier with direct neurotoxicity to the occipital cortex. Computed 
Tomography (CT) usually shows evidence of contrast extravasation in the occipital lobes. However, our case demonstrates that this 
isn”t always present. It is an important differential diagnosis to consider when assessing a patient presenting with visual disturbance 
post coronary angiogram.
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An unexpected post-coital stroke

F. Rickard, I. Garaeva, E. Stratton, E. Barton, W. Brown, M. Theodoreson, C. Holmes, S. Ponnambath

Stroke Medicine, Bristol Royal Infirmary, Bristol, United Kingdom

Introduction: Dissections of the intracranial arterial system are rare, and the majority that do occur, occur in the posterior circu-
lation. Dissections of the vertebral artery are well documented, but less understood are basilar artery dissections. Despite being 
extremely rare, basilar artery dissections are potentially life threatening as they may lead to haemorrhage or infarction of the brain 
stem. The causes of basilar artery dissections are unknown but there have been some links to strenuous activity. Objectives: In this 
case we report a 53-year old male who, post-coital, presented with an ischaemic stroke as a result of basilar artery dissection. Pa-
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tients and methods: The patient presented with a severe post-coital headache and vomiting. On admission, he had slurred speech, 
reduced sensation and incoordination of the left side, and a blood pressure measurement of 278/165. His past medical history was 
resistant hypertension and a previous intracranial hemorrhage. The previous intracranial haemorrhage was also post-coital, but no 
underlying cause was found at the time. He made a complete recovery. Results: This admission his CT head and lumbar puncture 
were unremarkable. However, a MRI head demonstrated an acute right pontine infarct and a local plaque at the mid-basilar artery. 
Subsequent MRA was highly suspicious of basilar artery dissection. The patient was started on dual antiplatelet therapy. In addition, 
an echocardiogram revealed an incidental 8x4cm mass impinging on the right side of the heart. A subsequent cardiac MRI revealed 
this to be an intrapericardial mass. Following on; a CT chest, abdomen and pelvis revealed extracardiac features, including aortic 
thickening, retroperitoneal fibrosis, and bilateral pleural effusions. These findings were suspicious of an autoimmune process. The 
autoimmune screen revealed a raised immunoglobulin-G4 titre. A provisional diagnosis of Immunoglobulin G4-related disease 
(IgG4-RD) was made. An open pericardial biopsy has been arranged to confirm with tissue diagnosis. Conclusion: Basilar artery 
dissections are extremely rare and are potentially life threatening. Timely brain imaging is essential in recognising the disease. Stren-
uous activity such as sexual intercourse may be one of the causative factors. In addition, IgG4-RD is rare but its manifestations can 
affect any organ. It is not yet known if IgG4-RD has a causal relationship to strokes.
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Cerebral venous thrombosis – a review of a series of clinical cases, clinical and imaging correlation

I. Lutsenko, A. Shapovalova, S. Zhumakeeva

Neurology, Bishkek City Civil Clinic 1, Bishkek, Kyrgyzstan

Background and aims: A review of 12 clinical cases of thrombosis of the cerebral veins and sinuses (CVT) is presented in our 
study. Given the lack of opportunities of venography in Kyrgyzstan, we discuss the neuroimaging findings on brain MRI in different 
regimes in isolated thrombosis sinus thrombosis, or a combination of several sinuses and veins thrombosis. Method: In the period 
from 2009 - 2015 12 patients with CVT sinuses were examined in Kyrgyzstan. All of them were women, the average age was 34.3 
years (range 22 to 57 years). 10 women were examined during acute cerebral accident in acute stroke department of City Clinical 
Hospital 1 in Bishkek, and in two brain pathology was found in maternity hospitals. Results: Important neurological symptoms 
included headache (7 patients), nausea and vomiting (6), loss of consciousness (6), focal neurological deficit (9), epileptic seizures 
(4). The most common sites of thrombosis were: lower sagittal sinus (5 patients), the left transverse sinus (5), thrombosis of two or 
more sinuses (7). Frequent etiologies were: pregnancy (4), the early postpartum period (2), the late postpartum period (1), sinuses 
infections (4). A CVT had a different outcome from a dramatic recovery from a coma to a normal state, as well as death in the early 
hours of pathology. Conclusion: We discuss management tactics of these patients according to the etiology, which caused CVT. 
Early administration of heparin in combination with antibiotics and corticosteroids showed a significant improvement in our sample 
of patients in the acute phase of this rare type of brain pathology.

Figure 1

 

Figure 2 
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Purpura brain

M. Devlin1, M. Lunberg2, M. Sheridan1, L. Carter1, S. Ponnambath1

1Medicine, Bristol Royal Infirmary, Bristol, United Kingdom 
2Worthing Hospital, Worthing, United Kingdom

We present the case of a stroke induced by Thrombotic Thrombocytopenic Purpura (TTP). This is a rare complication of TTP but one 
which requires accurate management both of the stroke as well as the underlying TTP. A seventy year old lady was admitted to hospital 
with pyrexia and treated for a urinary infection. Her past medical history included mastectomy for breast cancer, 2 x previous TIAs, 
Migraines, Hypertension, COPD and T2DM. Initial examination showed lower abdominal tenderness and neurological exam was un-
remarkable. Blood tests revealed low platelets, low haemoglobin, elevated lactate dehydrogenase and elevated reticulocyte count. She 
was reviewed by the haematology team who made a diagnosis of TTP. This condition is caused by decreased activity of a protein that 
cleaves von Willebrand Factor. The consequence is increased platelet aggregation and deposition of fibrin and platelet complexes in 
blood vessels. She was treated with plasma exchange and steroids which led to an improvement in her platelet count. Unfortunately she 
deteriorated on the 8th day of her admission with reduced GCS, reduced power and inattention on her left side. There was no deficit to 
sensation nor gaze. An MRI scan revealed multiple acute and sub-acute infarcts in both cerebral hemispheres, midbrain and right cer-
ebellum. The imaging was suggestive of embolic phenomena. Whilst TTP is known to cause micro-embolic phenomena, this multiple 
stroke picture was a rare finding. After careful consideration she was treated with dual antiplatelet therapy for one month to continue on 
a single agent after one month. She received further treatment with Rituximab and plasma exchange for her TTP. She made an excellent 
recovery from her stroke and at two weeks she had regained normal power on her left side and the inattention had resolved. Her platelet 
count recovered satisfactorily and she was able to be discharged from hospital with close monitoring arranged in the community. This 
is a very rare cause of stroke but it is clinically significant as both TTP and stroke have considerable mortality rate. This case adds to 
the growing body of case reports that suggest clinical outcome is optimised when both stroke and TTP are managed simultaneously.
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Coarctation of the aorta – an important cause of uncontrolled hypertension in a young patients and rare cause of stroke

M. Greenhalgh, J. Vassallo

Department of Medicine for Older People, Stockport NHS foundation trust, Manchester, United Kingdom

Background: Coarctation of the aorta (CoA) is common congenital abnormality with an incidence of 1/2500 live births[i]. Late pre-
sentations show incidental findings of hypertension. If untreated CoA the mean survival is 34 years; with death due to dissection, heart 
failure, endocarditis, intracerebral haemorrhage and aortic rupture[ii]. Case history: A 37 year old with poorly controlled hypertension 
five antihypertensives, presented following an acute headache with associated left visual symptoms. On waking the patient noticed 
left parasthesia and incoordination. On examination the patient had a left homonymous hemianopia, impaired coordination in the left 
arm and left sensory inattention. BP was 180/104.CT showed an evolving infarct in the right occipital lobe, diffusion weighted MRI 
showed acute the Right PCA territory infarction. CTA showed a distended ascending aorta -4.5cm diameter, stenosis of the descending 
aorta with extensive collateralization of intercostal arteries and associated rib notching. On clinical examination there was radio-fem-
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oral delay, no murmurs or signs of heart failure, BP in the legs was: 60-64/40-46 compared with 170/88 in arms. CTA of the aorta 
confirmed coarctation of the thoracic and abdominal aorta. There was no evidence of dissection. Echo: bicuspid aortic valve, left 
ventricular hypertrophy and an ejection fraction of 46-54%. Discussion: Pathophysiology of hypertension is likely multifactorial due 
to: mechanical obstruction causing increased afterload and ventricular, alterations in the rennin-angiotensin-aldosterone system due 
to reduced renal perfusion or persistent sympathetic activation. [iii] Late repair is a predictor for secondary hypertension. There is 
evidence of secondary vascular dysfunction following repair; due to a combination of persistent endothelial dysfunction in some cases 
and reduced aortic elasticity; causing elevated pulse pressures and abnormal aortic reflective waveforms; increasing the risk of early 
atherosclerosis and diastolic cardiac failure causing premature death due to ischaemic heart disease and cerebrovacular disease. [iv]
[v] Conclusions: Early identification of CoA reduces risk of death and hypertension however following surgical correction patients 
remain at increased risk of cerebrovascular and cardiovascular events due to endothelial dysfunction and aortic stiffening. Close fol-
low-up and control of secondary risk factors is essential. [i]Hoffman J, Kaplan S .The incidence of congenital heart disease. J Am Coll 
Cardiol. 2002;39(12):1890. [ii] Campbell et al . Natural history of coarctation of the aorta. Br Heart J. 1970;32:633–640 [iii] Rocchini 
et al. Coarctation of the aorta.. Hypertension Primer.2003:154-6. [iv] Bhatt er al. Long-term outcomes in coarctation of the aorta: An 
evolving story of success and new challenges Heart 2015;101:1173-1175 doi:10.1136/heartjnl-2015-307641 [v] Swan et al. Surveil-
lance of cardiovascular risk in the normotensive patient with repaired aortic coarctation Int J Cardiol. 201:139(3):283–8
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A stroke mimic – a diagnostic conundrum

L. Jones, H. Harris, S. Elyas, V. Simpson

Stroke, Royal Devon and Exeter Hospital, Exeter, United Kingdom
Background: We report the case of a 45 year old gentleman with alcoholic liver disease. Whilst on the liver transplant list he pre-
sented with left hand weakness. A CT head and CT angiogram demonstrated an intra-parenchymal haematoma in the right frontal 
lobe and bilateral frontal AVMs. He underwent stereotactic radiotherapy to the rightside. He subsequently had a liver transplant and 
commenced Tacrolimus and Prednisolone (which was weaned off later). Three months later he presented with focal seizures. An MRI 
showed gliosis in the left frontal lobe (the opposite side to the previous stereotactic treatment). He improved clinically and a follow 
up scan showed almost complete resolution on the left side, however,an area of high signal was now seen on the right frontal lobe. 
Three weeks later he was admitted with left arm weakness and focal twitching. A repeat MRI showed significant progression of the 
high signal surrounding the right prefrontal gyrus with ring enhancement. Steroids were re-commenced. The cause of the ring enhanc-
ing lesion and the fleeting white matter changes was unclear. The patients symptoms were controlled with steroids and levitrecetam. 
Discussion: This case provides a diagnostic conundrum with fluctuating signs and radiology in an immunocompromised patient with 
bilateral AVMs. The differential diagnosis includes; Radiation necrosis, Tacrolimus induced white matter changes and progressive 
multifocal leukoencephalopathy. He awaits a further MRI to determine the underlying cause and his future course of treatment.
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A Run Too F.A.S.T.? – Case report of cerebral infarction in march haemoglobinuria

K. Adams, P. Gordon

Stroke Unit, Royal Victoria Hospital, Belfast Health and Social Care Trust, Belfast, United Kingdom

We describe the case of a 26 year old man, with no significant past medical history, who collapsed at the finish line of a half mara-
thon. GCS was 10/15. He was haemodynamically stable and there were no lateralising neurological signs. An unenhanced CT brain 
was normal. Bloods showed evidence of acute kidney injury and elevated creatinine kinase. Liver function tests were deranged, with 
mildly elevated bilirubin and transaminitis. Platelets were initially normal, fell to 98x109/l on day 3, then gradually returned to normal. 
The following day, GCS had improved to 15/15, but the patient continued to have poor recollection of events. An MRI showed small 
areas of acute infarction in both cerebellar hemispheres. A CT angiogram revealed a right sided aortic arch but no other abnormalities. 
An echocardiogram confirmed dextrocardia with situs inversus, however, the heart was structurally normal. 24 hour ECG showed 
no evidence of arrhythmia. Initial working diagnosis was that of a hypoperfusion injury or embolic shower of uncertain cause and 
antiplatelet therapy was initiated. In light of the transient thrombocytopenia a haematology opinion was sought. This concluded that 
results were consistent with haemolysis, with features of muscle breakdown. March Haemoglobinuria was diagnosed. March haemo-
globinuria was first described by Fleisher in 1881.1 It is typically associated with marching or distance running, in which mechanical 
trauma to the soles of the feet causes intravascular red cell haemolysis. In this case vasal constriction due to the effect of plasma 
haemoglobin was the probable cause of his cerebellar infarcts and acute kidney and liver injury. On review of the literature, cerebral 
ischaemia as a consequence of march haemoglobinuria has not been previously identified. However, it was previously concluded that 
another haemolytic condition, paroxysmal nocturnal haemoglobinuria, is a rare cause of cerebral ischaemia and should be considered 
in young stroke patients with abnormal blood findings.2,3 This case suggests that march haemoglobinuria should be considered as a 
potential cause of stroke, particularly in patients with no vascular risk factors, recent exercise and abnormal blood tests. References: 
1. Makin M. A case of march haemoglobinuria. BMJ. 1944;844. 2. Audebert HJ, Planck J, Eisenburg M, Schrezenmeier H, Haberl R. 
Cerebral ischemic infarction in paroxysmal nocturnal haemoglobinuria report of 2 cases and updated review of 7 previously published 
patients. J Neurol. 2005 Nov;252(11):1379-86. 3. Tejada J, Hernandez-Echebarria L, Sandoval V, Mostaza JL. Cerebral ischaemia as 
first manifestation of paroxysmal nocturnal haemoglobinuria. Neurologia. 2007 Sep; 22(7):471-4.
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Stroke in pregnancy – The difficulties facing the clinician due to vague presentation and unclear pathophysiology

K. Heil1, E. Hotton1, C. Holmes2

1Great Western Hospital, Swindon, United Kingdom 
2University Hospitals Bristol, Bristol, United Kingdom

Introduction: Stroke is a leading cause of maternal death worldwide with a mortality rate of 1.4 per 100,000 deliveries[1]. There is a 
3-9 fold greater risk in the postpartum period[2]. Case: Miss W, 32, presented acutely as a thrombolysis call following a collapse with 
left sided weakness 3 weeks postpartum. Her NIHSS Score was four. She reported a three day right sided headache, associated with 
nausea and some visual disturbance. Initial computed tomography showed no venous sinus thrombosis however Magnetic Resonance 
Imaging confirmed an acute right middle cerebral artery territory infarct. Other investigations were normal. She was discharged on 
high dose aspirin with obstetric follow-up. Discussion: The maternal body undergoes haemodynamic and coagulation changes in 
order to prepare for the physiological demands of pregnancy and delivery[2]. Many conditions have been linked to ischaemic and 
haemorrhagic stroke in pregnancy and can appear as stroke mimics. Preeclampsia is a key differential, affecting 3-8% of pregnan-
cies in the United States, it is characterised by gestational hypertension with proteinuria and oedema. The physiological changes 
in this condition can result in ischaemic damage to multiple organs including the brain[2][3]. Posterior Reversible Encephalopathy 
Syndrome, Cerebral Venous Thrombosis and a Patent Foramen Ovale are differentials. The diagnosis of stroke is based on clinical 
presentation and neuroimaging. There is minimal evidence for thrombolysis in pregnancy, overall there is suggestion of positive 
outcomes [1][2]. Low molecular weight heparin is the anticoagulant of choice. It has the lowest bleeding risk, does not cross the pla-
centa and requires no monitoring[2][4]. Conclusion: There is an increased risk of stroke in pregnancy and postpartum, a number of 
conditions can mimic stroke. Management involves a complicated balance of risk versus benefit for the mother and child.[1] Tate J, 
Bushnell C. Pregnancy and stroke risk in women. Women”s Health 2011;7(3):363-74 [2] Del Zotto E, et al. Ischaemic Stroke during 
Pregnancy and Peurperium. Stroke Res Treat 2011;606780 [3] Brown DW, et al. Preeclampsia and the risk of ischaemic stroke among 
young women: results from the Stroke Prevention in Young Women Study. Stroke 2006;37(4):1055-9
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Posterior circulation infarcts and carotid disease – is there a correlation?

P. Kakar1, O. Ingram1, N. Khosla1, K. Burney1, T. Ali2

1Stroke, Epsom and St Helier NHS Trust, Epsom, United Kingdom 
2Vascular Surgery, Ashford and St Peters NHS Trust, Chertsey, United Kingdom

Case report: A 66 year old man presented with a sudden right Hemianopia and right facial weakness. Initial Brain CT scan demon-
strated low attenuation in the left cerebral hemisphere[Fig 1] and MRI confirmed areas of infarction affecting Left MCA and Left 
PCA circulation [Fig 1]. The etiology was presumed to be Cardioembolic. Echocardiography proved to be normal and prolonged car-
diac monitoring demonstrated Sinus Rhythm. Carotid imaging demonstrated a moderate Left Internal Carotid Artery [ICA] Stenosis 
at 50-59%. This was initially thought to be a coincidental finding as Posterior Circulation Infarcts could not be normally explained 
with Carotid Stenosis. A CTA demonstrated a large ruptured plaque in the Left ICA [Fig 1]. These findings were associated with a 
dominant Left Posterior Communicating Artery [PCOM] [Fig 1] and thereby explaining the fact that the plaque present in the Left 
ICA was able to seed the Left Middle Cerebral and the Left Posterior Cerebral circulation. It became clear that the multi-territory 
infarcts demonstrated were not Cardio-Embolic rather, related to the underlying Carotid disease. The patient underwent a successful 
Left Carotid Endarterectomy and made a good functional recovery. Discussion: Foetal variant PCOM is the commonest anatomical 
variant of the Posterior circulation of the Circle of Willis. It is related to hypoplasia or absence of the P1 segment of the PCA. It 
occurs in up to 29% of the adult population and is more commonly found unilaterally [1]. CT Angiography has been shown to be 
both a sensitive and specific tool in identifying Foetal variant PCOM. It must be noted that the Foetal variant PCOM does not per 
se increase the incidence of PCA territory ischaemic stroke[2]. However, in patients with anterior and posterior circulation territory 
ischaemic stroke with ipsilateral Carotid disease, consideration must always be given to further imaging to determine if the Foetal 
variant PCOM exists. Our case demonstrates symptomatic Carotid Artery Disease resulting in both MCA and PCA territory strokes 
due to a Foetal variant PCOM [3]. We highlight the fact that patients presenting with isolated PCA territory stroke or mixed PCA and 
MCA territory strokes and ipsilateral ICA stenosis, should have a low threshold to be assessed with CT or MR Brain Angiography to 
determine if variants in Cerebral Circulation exist. References: 1. Van Raamt AF et al. The Fetal Variant of the Circle of Willis and 
Its Influence on the Cerebral Collateral Circulation. Cerebrovasc Dis. 2006;22:217–224. 2. De Monye C eta l. Is a fetal origin of the 
posterior cerebral artery a risk factor for TIA or ischemic stroke? A study with 16-multidetector-row CT angiography. J Neurol. 2008 
Feb;255(2):239-45. 3. Yang JH et al. Mechanism of infarction involving ipsilateral carotid and posterior cerebral artery territories. 
Cerebrovasc Dis. 2007;24:445–451.
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Curative Stroke in the setting of essential tremor

S. S. Ayache1,2,3, R. Ahdab1,3, N. Riachi3, M. A. Chalah1,2

1EA 4391, Excitabilité Nerveuse et Thérapeutique, Université Paris-Est-Créteil, Créteil, France 
2Service de Physiologie – Explorations Fonctionnelles, Hôpital Henri Mondor, Assistance Publique – Hôpitaux de Paris, Créteil, 
France 
3Neurology Division, University Medical Center Rizk Hospital, Beirut, Lebanon

Essential tremor (ET) stands among the most frequent movement disorders. Its main features are postural and kinetic tremors of upper 
extremities but it can also manifest as a tremor of lower limbs, trunk, head and voice (Chalah et al., 2015b). Despite its high prevalence 
in individuals above forty years of age, its pathophysiological mechanisms are still unclear and some evidence support the presence of 
a cerebello-thalamo-cortical oscillatory network, mainly composed of the sensorimotor cortex, inferior olive, cerebellum, red nucle-
us and thalamus (Chalah et al., 2015b). Interestingly, the role of such a network has been highlighted in scarce reports that described 
transient disappearance of ET following strokes. The latter had affected one of the main network”s components (Constantino & Louis, 
2003; Kim et al., 2006; Dupuis et al., 2010). We hereby present a right-handed female patient with a long history of disabling essential 
tremor involving the upper extremities bilaterally, the head and the voice. Following a right frontal cortico-subcortical ischemic stroke, 
the tremor completely disappeared in the left upper extremity in the absence of motor sequels. In addition, the effects of this “curative” 
stroke lasted up to three years and might have resulted from the interruption of the majority of the thalamo-cortical projections. These 
findings have important clinical implications. They suggest that acting on specific components of the ET network, by the means of non-
invasive brain stimulation for example (Chalah et al., 2015b), might yield clinical benefits in the context of this debilitating symptom. 
Keywords: Essential tremor; frontal stroke; cerebello-thalamo-cortical network. References: Chalah MA, Ayache SS, Riachi N, Ah-
dab R. Permanent reversal of essential tremor following a frontal lobe stroke. J Neurol Sci. 2015a; 354:133-4. Chalah MA, Lefaucheur 
Jean-Pascal, Ayache SS. Non-invasive Central and Peripheral Stimulation: New Hope for Essential Tremor? Front Neurosci. 2015b; 
9: 440. Constantino AE, Louis ED. Unilateral disappearance of essential tremor after cerebral hemispheric infarct. J Neurol 2003; 
250:354–5. Dupuis MJ, Evrard FL, Jacquerye PG, Picard GR, Lermen OG. Disappearance of essential tremor after stroke. Mov. Dis-
ord. 2010; 25:2884–2887. Kim JS, Park JW, KimWJ, Kim HT, Kim YI, Lee KS. Disappearance of essential tremor after frontal cortical 
infarct. Mov Disord 2006;21:1284–5. 

Figure 1: a, b, c, d. Brain CT scan at year following the right cortico-subcortical prerolandic stroke that spared the the ipsilateral thal-
amus, basal ganglia, and internal capsule. e. Sagittal cerebral view showing the main components of essential tremor network. * Inter-
ruption of thalamo-cortical projections in our patient resulting in essential tremor disappearance. Taken from Chalah et al., 2015a. 
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Anomalous cerebral vasculature causing acute bilateral anterior circulation stroke – a case report

R. Nusrat, K. Ng, S. Kelavkar, S. Rashmi, S. Shah, I. Haq, N. Menon, D. Ngo, P. Guyler, I. Vlahovic, I. Grunwald

Stroke Unit, Southend University Hospital, Southend-On-Sea, United Kingdom

Introduction: Anterior Circulation Stroke is uncommon and accounts for 0.3- 4.4 % of cerebral infarctions. Reports with bilateral 
infarcts in the anterior cerebral artery (ACA) territory are even rarer1. 80 % of patients have some degree of asymmetry of the ACA, 
however variants such as aplasia or hypoplasia of A1/A2 segments are seldom (2-3 %)2. In these cases the contralateral A1 segment is 
hyperplastic and blood is supplied via the anterior communicating artery. The e-poster will present the case of a 64 years old female with 
severely disabling, bilateral frontal ischaemic strokes due to a variant in the anterior circulation. Both ACA territories were supplied 
by a single A2 segment. Blockage of this A2 thus caused bilateral ACA infarcts. Objective: To demonstrate this variant in the anterior 
circulation and it”s resulting consequences through CT and MRI images and to conduct a pictorial review of ACA anomalies. Patients 
and methods: A 64 years old female was admitted after being found collapsed on the floor. She was last seen well 12 hours before. 
Her medical history included type II diabetes mellitus and hypertension. Glasgow coma scale was 12/15 (E3 V4 M5), blood pressure 
226/150, heart rate 92 beats/minute, regular. Random glucose was 9.0. Pupils were equal and reactive. The patient was aphasic, quadri-
plegic and had generalised hypertonia, brisk reflexes and bilateral up-going planters. National Institute of Health Stroke Scale was 25. 
Rest of the systemic examination was normal. The head CT showed patchy low density in the white matter in keeping with small vessel 
disease but also raised a suspicion of multiple new infarcts in both the middle and anterior cerebral artery territories. The MRI confirmed 
multi foci of restricted diffusion scattered throughout the cerebral hemispheres and large, bilateral infarcts involving the parasagittal 
frontoparietal lobes. The CT angiogram showed the occluded left A2 segment (pericallosal artery prior to paracentral artery) with dom-
inance of left A1 and atrophic right A1. Results: The patient was medically stabilised but made a very poor functional recovery with a 
modified Rankin Score of 5 at discharge. The aetiology is presumed to be cardio-emoblic. Conclusion: Bilateral frontal lobe strokes can 
be caused by variants in the anterior cerebral arteries. Strokes were already established at the time of presentation, thus thrombolysis or 
thrombectomy were not performed. This case demonstrates the importance of correlation of vascular anatomy with stroke distribution 
patterns. References: 1. Menezes B, Cheserem B, Kandasamy J, O Brien D, Acute bilateral anterior circulation stroke due to anomalous 
cerebral vasculature: a case report. Journal of medical case reports 2008, 2:188. 2. Makowicz G, Poniatowska R, Lusawa M, : Variants 
of cerebral arteries- anterior circulation. Pol J radiol 2013, 78(3):42-47.

Figure 1 
 

 
 
 
Figure 2 
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Intracranial haemorraghe as the first sign of sarcoidosis

J. Fernández-Domínguez1, L. Meana-Carballo2, C. García-Cabo1, R. García-Rodríguez1, V. Mateos1, D. J. González3

1Neurology, Centro Médico de Asturias, Oviedo, Spain 
2Neurosurgery, Centro Médico de Asturias, Oviedo, Spain 
3Radiology, Centro Médico de Asturias, Oviedo, Spain

Background: Intracranial Haemorrhage (IH) is an uncommon entity in neurosarcoidosis. We present a case report of a young wom-
an with an IH who finally was diagnostic as sarcoidosis. Case report: 54 years-old women treated with flecainide and antiplatelets 
for a paroxismal supraventricular tachycardia who was admitted in hospital for a sudden acute left hemicranial headache and a mild 
speech impairment. A CT scan showed a lobulated hemorraghic lesion located in left temporoparietal hemisphere. No hypertension 
was recorded. As she was a young patient without vascular risk factors, a CT angio to exclude vasculitis was done, and showed mul-
tiple lung nodules less than 1cm of diameter and bilateral hilar lynfadenopathies. The patient didn”t complained of cough other fever. 
A body scan showed also multiple hepatic and splenic hypodensities. Corticotheraphy was started and pulmonary and hepatosplenic 
lesions improved. Conclusions: Intracranial haemorrhage due to neurosarcoidosis is extremely infrequent, but should be consider as 
a symptom of sarcoidosis in young patients with no vascular risk factors.
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Multi-territorial netlike vessels with high blood pressure – a scarce etiology of stroke in a young adult of Asian descent

C. S. Ng, H. J. Tan, N. Mohd Ibrahim

Pusat Perubatan Universiti Kebangsaan Malaysia, Kuala Lumpur, Malaysia

Question: Since its first discovery more than half a century ago, Moyamoya disease has been reported worldwide particularly recently. 
Its association with hypertension is common. However, till date its exact aetiology has not been found. Case Report: Here, we report a 
young 35-year-old female of Asian descent who presented to us with recurrent stroke and transient ischemic attacks. High blood pres-
sure was noted on initial presentation but was subsequently well controlled pharmacologically. Extensive workup for her underlying 
stroke including echocardiography, ultrasound carotid artery doppler and thrombophilia screening were not conclusive. Subsequent 
magnetic resonance imaging (MRI) of brain revealed occlusions at the anterior and middle cerebral arterial territories. No micro-bleeds 
were found. Cerebral angiogram noted multi-territorial net-like vessels consistent with Moyamoya disease. We were unable to deter-
mine whether it was de novo in nature due to the absence of her baseline brain MRI. Definitive treatment included surgical revascu-
larization. Methods: None. Results: None. Conclusions: Clinicians should be aware of this potential curable differential diagnosis 
when encountering young stroke with hypertension. Apart from that, this case was conformed to common annotation that the female 
Moyamoya disease tends to run an aggressive course. However, the unique feature of our case is that of the absence of brain micro-bleed 
of an Asian ethnic.
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Postoperative stroke in carotid body tumor resection

M. Xifaras, E. Tzika, K. Kontokostas, G. Limpitaki, E. Kerezoudi

Neurology, Pammakaristos Hospital, Athens, Greece

Introduction: Carotid body tumor or carotid paraganglioma is a rare form of head and neck neuroendocrine neoplasm which accounts 
for about 0.03% of all tumors. It is located at the carotid bifurcation. The most recommended treatment is surgical resection. Methods: 
We present the case of a 42-year-old man who was admitted to our Department because of right-sided hemiparesis and expressive 
aphasia. Eight days ago the patient had been submitted to resection of a left carotid paraganglioma of Shamblin class III. He had no 
risk factors or family history for a cerebrovascular event. Results: Brain MRI findings indicated left hemispheric infarct. Magnetic 
resonance angiography of the brain indicated the absence of the left internal carotid artery, which had obviously been ligated during the 
operation. Workup for a possible rheumatologic disorder or for thrombophilic risk factors was negative. Tests with Holter recording and 
transthoracic echocardiography were normal. Paraganglioma originate from paraganglia (group of cells derived from the neural crest). 
It is growing at carotid bifurcation and is causing the carotid arteries to spread. Postoperative neurological complications can be cranial 
nerve palsies or cerebrovascular accidents. A stroke is probably provoked by internal carotid artery manipulations or a thrombus. We 
considered that as the cause of ischemic attack in our patient. Examination of tumor specimen revealed an extra-adrenal paraganglioma. 
Conclusions: During the last decade, the risks of postoperative cranial nerve damage (temporary or persistent) and postoperative stroke 
were 18%-23% and 0%-11% respectively. Another factor for cerebrovascular event is the size of neoplasm. Higher Shamblin classi-
fication equals higher risk of stroke. It is necessary to monitor the patient closely during the first days after the operation for possible 
appearance of neurological complications.
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Symptomatic drug-resistant epilepsy in patient with of a giant cerebral angioma

O. Tarasiuk, L. Lipatova, K. Tatyana

Epilepsy, FSBI Saint Petersburg Psychoneurological Research Institute n.a. V.M. Bekhterev of MoH of RF, Saint Petersburg, Russian 
Federation

According to the literature (Rudenko, I. Ya., 1970; B Nikiforov M., Rudenko I. M., 1977; Nikiforov, B. M., 1979), epileptic-type cur-
rents is observed in 11-60% of patients with arteriovenous malformation. Most often, the debut of seizures occurs before the age of 30. 
In 2009, subarachnoidal hemorrhage (SAH) was suddenly developed with 29-year-old woman. When examined on MRI of the brain 
in vascular mode revealed a giant proliferative angioma extending to the temporal, parietal and occipital region of the left hemisphere, 
signs of hemorrhage in the left temporal and parietal lobes. Arteries-feeders are the branches of the left hemisphere of posterior cerebral 
artery and middle cerebral artery. In neurological status: left-sided homonymous hemianopsia with 2 sides, ptosis of the left eye and 
mydriasis. Neurosurgical treatment is not desirable due to high risk of complications of the operation.In the subacute stage of SAH at the 
patient originated partial epileptic seizures in the form of anxiety, visual deceptions (movement of colored spots), speech arrest (speech 
inhibition), with a frequency twice a week. Electroencephalography with the video monitoring typical epiactivity was not registered. 
Started treatment was with lamotrigine 200 mg per day. Complete seizure control was not achieved, and in 2014 appeared secondarily 
generalized tonic-clonic seizures. Levetiracetam 1000 mg / day was given in addition, it caused the emergence of neuropsychiatric 
adverse events in the form of suicidal thoughts. Keppra was cancelled, oxcarbazepine 1050 mg per day was added instead - control of 
seizures has improved, but there were undesirable effects in the form of headaches. The optimum combination of antiepileptic drugs was 
the combination of lamotrigine and 300 mg of pregabalin per day, which allowed to achieve acceptable seizure control and tolerability 
of AEDs. Conclusion: This case demonstrates difficult situation of inoperable angioma complicated by repeated SAH and symptomatic 
drug-resistant epilepsy.
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Spontaneous chronic subdural hematoma in young adult – case report

D. Mokhammad, J. Solodovnikova

Department of Neurology, Odessa National Medical University, Odessa, Ukraine

Introduction: The chronic subdural hematoma (sCSH) is life-threatening condition that common in elderly patients, but in young 
patients is very rare. Only few isolated cases have been reported in the literature. sCSH can leads to fatal complications. It requires 
urgent surgical treatment. Sometimes it`s very complicated to suggest the presence of sCSH in young patient on primary neurological 
examination, because of minimal neurological symptoms, which may also occur in healthy people (headache, slight weakness of limbs). 
Usually, the patient had no history of any head injury. Predisposing conditions of sCSH are a cerebral aneurysm, arteriovenous malfor-
mation, hematological disorders, anticoagulant therapy, dural arteriovenous fistula, intracranial hypotension or hypertension. Clinical 
case: A-43-year-old male patient, presented common headache for 1 months, nagging pain and tension of the neck muscles, sleep dis-
orders, muscle contractions of the right limbs. He was treated with analgesics without positive effect. Neurological examination: deep 
tendon reflexes symmetrical, slightly elevated, unstable in Romberg test, general hyperhidrosis, anxious. No meningeal signs, paresis, 
pathological reflexes. MRI identified larges chronic subdural hematomas in both hemispheres, causing 10 mm medial dislocation. Any 
trauma history or non-traumatic promotive factors were identified. Some motor partial seizures in right limb at early postoperative peri-
od occured. Conclusion: sSCH in young patients are very rare and it is life-threatening condition with minimal nonspecific neurological 
symptoms. CTMRI are obligate urgent diagnostic tests in all patients with headache.

Figure 1 
 

 
 
Figure 2 
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Affection of central nervous system in MELAS syndrome

O. Smorodska, I. Shandyba, P. Bileckiy, R. Moskalenko, A. Loboda, A. Romaniuk

Sumy State University, Sumy, Ukraine

Introduction: The problem of acute cerebrovascular accident (ACVA) has enormous socio-economic importance due to its sig-
nificant prevalence. Since the ACVA have clinical and pathogenetic polymorphism, problem of differential diagnosis of diseases 
that mimic their clinic raised up. This problem was illustrated by the clinical case we present. Difficulty of differential diagnostic 
illustrated by case with patient who initially hospitalized with a diagnosis of ACVA, but later during dynamic monitoring and addi-
tional examinations diagnosis of MELAS syndrome was found. Objectives: differential diagnosis of rare mitochondrial disease and 
acute cerebrovascular accident. Patients and methods: Women, 54 years, come to the emergency room in hospital with stroke-like 
episode. Due to the local protocol she was examined with laboratory analysis, MRI of cerebri with vessels, CT and MRI of spine, 
EEG, consultation of ophthalmologist. Also were made analysis for cuprum, cerruloplasmine, homocysteine, transferrine, ferrum, 
lactate and biopsy of muscular tissues. Results: During neurological examination symptoms of ACAV were not found. MRI of the 
basal nuclei (mostly in globi pallidi) of the brain were found irregular symmetrical focuses (size 14x18 mm) without clear contours, 
with slightly increased intensity in T1 mode and low signal intensity on T2 mode. Bilateral in subcortical areas of white matter were 
found sites of gliosis (size 3x3,2 mm) in both frontal-parietal areas. In the vessels of the brain changes were not found. In analysys 
of blood serum were found normal levels of copper, ceruloplasmin, homocysteine and ferrum. However, moderate increase in lactate 
levels were observed. Within EEG epileptic activity was not found. A biopsy of muscle tissue revealed the phenomenon of “ragged 
red fibers” (severity score of 3-4), a sharp decrease in glycogen during the PAS-reaction.According to the results of examination of 
the patient were excluded ACVA (hemorrhagic and embolic), Wilson’s disease, migraine and epilepsy. Biopsy showed the presence 
of muscle mitochondrial disease. Conclusion: Increased levels of lactate in the blood serum, the presence of the phenomenon of 
“ragged red muscle fibers” and found neurological symptoms indicate a reasonable suspicion about the presence of the MELAS syn-
drome. This case is also valuable because of the late manifestation of the MELAS syndrome (at the age of 54), that creates additional 
complexity of diagnosis.
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Ischaemic Stroke Following Anticoagulant Reversal in Patients with Traumatic Intracranial Haemorrhage

J. Cross

Royal Surrey County Hospital, South Thames Foundation School, NHS, Guildford, United Kingdom

Introduction: Anticoagulant drugs are widely used in the treatment and prevention of thromboembolic disease. Although effective in 
preventing clot formation, patients taking anticoagulants are at greater risk of spontaneous and traumatic bleeding. As such reversal 
of anticoagulation is often required in patients who present who develop life-threatening haemorrhage. Objectives: To highlight the 
difficulties in balancing pro- and anti-coagulant effects in patients with risk factors for both intracranial haemorrhage and ischaemic 
stroke. Cases: Here we present two patients presenting to the hyperacute stroke unit at our institution. Both patients were admitted 
following falls with head injuries whilst taking the vitamin K antagonist warfarin. Intracranial bleeding was identified by computed 
tomography (CT) and anticoagulation reversed in the emergency department. Both patients deteriorated clinically in the following 
24-48 hours and repeat cranial imaging showed the development of new ischaemic stroke. Conclusion: Aggressive reversal of anti-
coagulation is often performed in cases of life-threatening bleeding, including intracranial haemorrhage. However, this intervention 
carries a risk of further neurological insult which must be balanced against the clinical benefit.
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Figure 1: Computed tomography (CT) head scan of patient A on the day of admission following a fall with head injury whilst taking 
warfarin. An acute, right sided subdural haematoma is seen. 
 

 
 
 
Figure 2: Computed tomography (CT) head scan of patient A two days after admission and aggressive reversal of anticoagulation. 
The subdual haematoma remains but a wedge shaped hypodensity representing new ischaemic stroke is also visible. 
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Predictors of paroxsymal atrial fibrillation in embolic stroke patients with insertable cardiac monitor – a comprehensive stroke 
center experience

M. Ching, N. Lail, D. Tirunagri, R. Magun, A. Kandel, C. Deline, A. Mowla, R. Sawyer, C. Alfaro Franco

Neurology, State University of New York, Buffalo, United States

Introduction: The use of insertable cardiac monitors (ICM) for the detection of real time paroxysmal atrial fibrillation (AF) in patients 
with embolic stroke (ES) is increasingly more common. However this procedure is limited by its cost and availability. Moreover, the time 
from insertion to detection of AF is variable. It remains unclear which subpopulation of embolic stroke patients would benefit most from 
this device. Objectives: We sought to determine 1) the incidence of AF in patients with embolic strokes 2) identify whether variables 
that predict AF in patients with ICM exist 3) whether embolic patterns on MRI may be predictive of AF. Methods: We conducted a case 
control study from January 1, 2015 to May 30, 2016. Patients admitted to the Gates Vascular Institute with ES on MRI and CT angiogram 
(CTA) but no evidence of AF on telemetry underwent Reveal LINQ ICM implant prior to discharge. Embolic patterns on MRI were sub-
divided into large vessel, small vessel and cardioembolism based on TOAST criteria. Those with hypercoagulability or strokes of known 
etiology such as dissection were excluded. Analysis was conducted using SPSS version 22. For comparison of the two groups (positive vs. 
negative AF on ICM) independent T tests were applied for continuous variables and Chi Square or Fisher”s exact test for categorical vari-
ables, where appropriate. Binary logistic regression was used to analyze whether certain variables were associated with increased odds of 
AF. A p-value of <0.05 was considered statistically significant. Results: A total of 110 patients underwent ICM implants. AF was detected 
in 25% (n=28). Mean age ± SD (positive vs. negative AF on ICM) was 70.9 ± 10.3 vs. 67.9 ± 12.5, p=0.25. Of these, 61% were males 
(n=17) and 39% (n=11) females vs. 45% males (n=37) and 55% females (n=45), p=0.59. Age, gender, race, BMI, systolic, diastolic blood 
pressures, LDL, total cholesterol and HBA1c were not significantly different between those who were positive for AF and those who re-
main negative. The time from insertion to AF detection was (mean ± SD) 128 ± 121 days (range=4-463 days). Patients with enlarged left 
atrium (LA) were more likely to have AF (p=0.04). After adjusting for age, those with LA diameter of >4.5 cm were 5 times more likely 
to develop AF. When analyzed by TOAST criteria, AF was detected in 64% (N=18, p=0.06) of those classified as cardioembolic. Only 
11% (n=3) and 14% (n=4) of patients with large vessel cutoff on CTA and small vessel disease resulted in AF. Conclusion: In summary, 
our atrial fibrillation detection rate was 25%. Left atrial enlargement was the single independent predictor of atrial fibrillation in embolic 
stroke patients with insertable cardiac monitor. There was a borderline significant association of detecting atrial fibrillation among patients 
whose MRI findings were suggestive of cardioembolic pattern. 
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High total cardiovascular disease mortality risk and body image discordance in black South African adults with obesity

K. Okop

Department of Exercise Science and Sport Medicine, University of Cape Town, Cape Town, South Africa

Introduction: Increasing evidence indicates that obesity is associated with increasing cardiovascular disease (CVD). This study de-
scribes the patterns of total 10-year CVD mortality risk score and adiposity change in relation to body size and weight discordance in 
black South African adults. Methods: This was a longitudinal study involving 920 participants randomly sampled from the Prospective 
Urban and Rural (PURE) study cohort. Anthropometric and blood pressure measurements, and medical history were taken at baseline 
and at 5-year follow-up using a validated study protocol. Body size dissatisfaction (“Feel”-”Ideal” size Difference - FID) and weight 
discordance (“Feel”-”Actual” weight Discrepancy - FAD) indexes weight were obtained using validated body shape questionnaire. Total 
10-year CVD risk scores at follow-up were calculated using Framingham risk score equations. Bivariate and logistics regression analyses 
were undertaken using SPSS version 22. Results: Based on BMI≥25 kg/m2, 84.1% (95% CI: 81.4-86.8) women and 32.2% (95% CI: 
25.9-38.5) men were either obese or overweight. The majority of the obese (85%) and overweight (79%) participants underestimated 
their weight, and nearly 82% of obese participants were not dissatisfied with their body sizes. Weight discordance was associated with the 
unwillingness to lose weight, and an increase in weight and adiposity annually. Mean total 10-year CVD risk score was 18.7%. Nearly 
two-third (61%) of men and one-quarter (26%) of women with BMI ≥25 kg/m2 at follow-up had CVD risk scores ≥ 20%; and 18.5% of 
these were diagnosed with stroke. FAD index had a significant, but weak correlation with total CVD risk score (r = 0.13, p-value = 0.001) 
when adjusted for covariates. Conclusions: There is high total CVD mortality risk, and stroke prevalence in a predominantly obese black 
African adult population which can be linked with increasing weight discordance. Community-based health promotion interventions that 
incorporate motivation strategies for personal weight control and CVD risk assessments should be implemented in these settings. Refer-
ences: Vorster HH. The emergence of cardiovascular disease during urbanisation of Africans. Public Health Nutr. 2002;5:239–43. Ade-
boye B, Bermano G, Rolland C. Obesity and its health impact in Africa: a systematic review. Cardiovasc J Afr. 2012;23:512–2. Gaziano 
TA, Abrahams-Gessel S, Alam S, Alam D, Ali M, Bloomfield G, et al. Comparison of Nonblood-Based and Blood-Based Total CV Risk 
Scores in Global Populations. Glob Heart. 2016;11(1):37–46.e2. Okop KJ, Mukumbang FC, Mathole T, Levitt N, Puoane T. Perceptions 
of body size, obesity threat and the willingness to lose weight among black South African adults: a qualitative study. BMC Public Health. 
2016;16(1):365. Matsha TE, Hassan MS, Kidd M, Erasmus RT. The 30-year cardiovascular risk profile of South Africans with diagnosed 
diabetes , undiagnosed diabetes , pre-diabetes or normoglycaemia : the Bellville , South Africa pilot study. 2012;2.
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OP 020 

Early extended cardiac monitoring in ischaemic stroke increases rate of paroxysmal atrial fibrillation detection – a two year 
retrospective study

M. Bhargava, X. Y. Tai, R. Luder

Stroke Medicine, North Middlesex University Hospital, London, United Kingdom

Paroxysmal atrial fibrillation (PAF) is a common cause of cardioembolic stroke and detection is important to guide post-stroke man-
agement. Cardiac monitoring is advised in clinical guidelines but the modality, timing and length of such monitoring is often poorly 
defined. We hypothesized that early, extended cardiac monitoring improves PAF detection and have explored this through retrospective 
study of acute stroke unit patients over a two year period. We identified 193 inpatients with no history of PAF who, following an isch-
aemic stroke, underwent cardiac three-lead holter monitoring for up to 72 hours at the earliest inpatient opportunity. Next, we quantified 
the rate of PAF and performed descriptive statistical analysis. We then compared this cohort with a group of 53 stroke patients who 
had outpatient cardiac monitoring. Fifty-eight of 193 patients (30.0%) were found to have PAF with a mean time of 10.8 days between 
stroke onset and testing. Patients with PAF were significantly older than patients with no PAF defected (77.3 vs 71.5 years, p<0.05). 
There was no significant difference between timing of monitoring after stroke (11.4 days vs 10.5 days, p>0.5) or sex (61.4% vs. 60.0% 
male, χ2 p>0.05). 86.0% of PAF patient were anti-coagulated prior to discharge. The rate of PAF detection within the inpatient cohort 
was significantly higher than outpatients (30% vs. 0.6%, p<0.05) who often had monitoring performed several weeks after stroke onset. 
Our findings suggest early, extended cardiac monitoring in ischaemic stroke is effective in identifying PAF and has cost-benefit impli-
cations for using three-lead holter monitoring

OP 021 

Spontaneous cervical artery dissection is accompanied by a hypercoagulable state and simultaneous infective condition

J. Pelz1, C. Hobohm2, D. Michalski1

1Department of Neurology, Universitätsklinikum Leipzig, Leipzig, Germany 
2Department of Neurology, Carl-von-Basedow Klinikum, Merseburg, Germany

Introduction: Spontaneous cervical artery dissection (CAD) pertains to the most frequent causes of stroke in younger patients. The 
clinical observation of preceding, mostly upper-airway infections associated with CAD led to the hypothesis of an infection-related 
causal relationship. However, the infective pathway leading to CAD could not be identified so far, and data about infection-associated 
changes in serum parameters like C-reactive protein (CRP), fibrinogen or leukocytes as well as the coagulation system remain inconsis-
tent in patients with CAD. This study therefore explores the association between the inflammatory and coagulation system in patients 
with stroke related to CAD. Methods: We retrospectively screened hospital-based medical records of stroke patients treated between 
10/2006 and 09/2015 at the Department of Neurology at the University of Leipzig, and identified n=60 patients suffering from a sponta-
neous extra-cranial CAD of either the internal carotid artery or the vertebral artery. As inflammatory and coagulation-associated serum 
parameters the leukocyte count, thrombocyte count, CRP, fibrinogen, D-dimer, antithrombin 3, activated partial thromboplastin time 
(aPTT) and prothrombin time were extracted and compared with those of a control group consisting of 97 patients from a prospective 
observational study. Univariate analyses were added by multiple regression analyses to explore the predictive impact of inter-group 
differences. Results: As compared to the control group, patients with CAD were characterised by an increased leucocyte count (9.2±3.2 
vs. 7.9±2.2 x 109/l; p=0.003), an increased thrombocyte count (252±52 vs. 229±64 x 109/l; p=0.021), a shortened aPTT 28.0±3.5 vs. 
29.9±3.6 seconds; p=0.001) and decreased D-dimer values (0.44±0.29 vs. 0.76±0.73 mg/l; p=0.002). However, in multiple regression 
analyses adjusted for age, sex, initial stroke severity, arterial hypertension, diabetes mellitus and smoking only the shortened aPTT re-
mained significant (p=0.045) between groups, while differences on leucocyte count (p=0.087), thrombocyte count (p=0.234) and D-di-
mer (p=0.321) lost significance. Conclusion: We found robust evidence for a hypercoagulable state in patients with CAD as indicated 
by a shortened aPTT, which was associated with a trend to an increased leucocyte level at the same time. Given the fact that an increased 
leucocyte count usually indicates an already existing inflammatory condition, this finding strengthens the hypothesis of a causal rela-
tionship in terms of an inflammation-related activation of the coagulation system. This perspective could also explain the delay between 
occurrence of CAD, often accompanied by local symptoms like lateralised neck pain, and subsequently arising ischaemic events.

OP 022 

Involvement of polymorphisms of the nerve growth factor and its receptor encoding genes in the etiopathogenesis of isch-
emic stroke 

A. Stepanyan, G. Tsakanova, R. Zakharyan, A. Arakelyan, A. Boyajyan

Institute of Molecular Biology National Academy of Sciences of Armenia, Yerevan, Armenia

Introduction: Growing evidence suggests that altered presence of nerve growth factor (NGF) and its receptor (NGFR) are linked to 
several important processes such as vascular hypertension, atherogenesis and inflammation which are considered to be risk factors 
for the development of ischemic stroke (IS). Moreover, NGF plays an important role in the processes of neuronal survival, ischemic 
tolerance of the brain and it is involved in the mechanism by which neurons can be protected from cell death. Despite the important 
role of the nerve growth factor in the survival and maintenance of neurons in IS, data regarding the relationships between variations 
in the encoding gene and stroke are lacking. In the present study, we evaluated the association of the functional polymorphisms in 
NGF (rs6330 and rs4839435) and NGFR (rs2072446, rs11466155 and rs734194) genes with IS in an Armenian population. Objec-
tives: In total, 170 patients with IS (males/females: 88/82; mean age ±SD: 56±9.7 years) and 200 healthy subjects (males/females: 
112/88; mean age ±SD: 49±9.2 years) were enrolled in this study. All subjects were unrelated Caucasians of Armenian ancestry. 
Materials and methods: Genomic DNA was isolated from fresh blood samples according to the standard phenol-chloroform meth-
od. DNA samples of patients and healthy controls were genotyped using polymerase chain reaction with sequence-specific primers 
(PCR-SSP). Results: The genotyping analysis showed that genotype distribution of the NGF gene rs6330 and rs4839435 and the 
NGFR gene rs11466155, rs2072446 and rs734194 polymorphisms in study groups were concordant with HWE (P>0.05). The 
results obtained indicate that the minor allele of rs6330 (Pcorr=2.4E-10) and rs2072446 (Pcorr=0.02) are significantly overrepre-
sented in stroke group, while the minor allele of rs734194 (Pcorr=8.5E-10) was underrepresented in diseased subjects. Single nu-
cleotide polymorphisms (SNPs) in NGF gene (rs6330) and NGFR gene (rs2072446 and rs734194) are associated with the disease. 
In IS patients group, Mann-Whitney U test revealed statistically significant difference of the volumes of ischemic area between 
NGF gene rs6330*T minor allele carriers and non-carriers (CT+TT vs. CC; 188±234cm3 vs. 72±128cm3; P=0.023). Furthermore, 
27% of the patients experienced second or third IS and also there were significantly higher number of recurrent IS in T minor allele 
carriers group compared to non-carriers (CT+TT vs. CC, 39.3% vs. 10.5%; OR=5.71; 95% CI: 2.68-12.2; P=1.0E-6). Finally, no 
association with IS were observed for rs4839435 SNP of the NGF gene and rs11466155 SNP of the NGFR gene. Conclusion: In 
conclusion, our findings suggest that the NGF rs6330*T and NGFR rs2072446*T minor alleles might be nominated as a risk factor 
for developing IS and NGFR rs734194*G minor allele as a protective against this disease at least in Armenian population.

Figure 1 
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OP 025 

Risk factors and etiology of stroke in young adults – a 6-years retrospective hospital-based study in Oman

A. Al Hashmi

Stroke Unit/Khoula Hospital, Ministry of health of Oman, Muscat, Oman

Background: Stroke in the young is particular tragic because of the potential for life time disablement. Etiology and risk factors resem-
ble those seen in elderly; however its more diverse . There are very limited studies of stroke in young age in the Middle East. Objec-
tives: This study aimed to identify the various risk factors and etiologies of stroke in young adults among Omani Populations. Methods: 
6 years hospital based retrospective study (2009-2014) was carried out among 588 young patients (18-50) admitted at the Royal hospital 
with diagnosis of acute Stroke. Stroke was defined as an acute neurologic insult due to a vascular etiology and could be either ischemic 
or hemorrhagic. All cases were confirmed by detailed history, examination and brain imaging (CT or MRI). 163 patients were exclud-
ed due to other diagnosis or absence of neuroimaging (CT or MRI)).The total number included was 425 patients. Results: Out of the 
425 cases there were (67.3%) males and (32.7%) females. About 60% of the cases were 41-50 years of age .30% were 31-40 years of 
age. Ischaemic Stroke (IS) was more prevalent (69.7%) than hemorrhagic Stroke(HS) (30.4%). Hypertension and DM were the most 
common risk factors for both HS and IS (p< 0.000) Smoking was the thrid commonest risk factors for (HS) (p< 0.003). Hyperlipidemia 
(p< 0.001) was the third commonest risk factor for IS. Cardiac etiology and vasculopathy were the most underlying etiology for IS. 
Anueryusm was the main underlying etiology (P< 0.032) for HS. Conclusions:Ischaemic Stroke was more prevalent compared to hem-
orrhagic stroke. Males were more affected than famles. Mean age was 40.9 yrs for Hemorraghgic Stroke (HS) and 41.4 yrs for Ischemic 
Stroke( IS).Hypertension and DM were the leading risk factors for both stroke subtypes.Cardioembolic and vasculopathy were the main 
etiologies for IS and Anuerysum for HS. Keywords: Stroke, Ischemic stroke (IS) Hemorrhagic stroke (H).Hyperlipidemia. Disclosure: 
Dr.Amal Al-Hashmi has nothing to disclose. Dr.Said Al-Mawali has nothing to disclose. Mr Sachin Joe has nothing to disclose
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OP 023 

Seasonal variation of ischemic stroke occurrence and related factors – a meta analysis and hospital-based cohort study in 
Southwest China

Z. Zhou, Y. Guo, J. Zhou, M. Zhou, L. He

Neurology, West China Hosipital, Sichuan University, Chengdu, China

Background and purpose: Previous studies indicated that seasonal variation in the occurrence of ischemic stroke (IS) was dis-
crepant in different areas. This study aimed to identify whether seasonal variation of IS occurrence was similar in the same climate 
zone, and to determine seasonality in IS admissions in Southwest China and explore the related factors. Methods: We searched 
Pubmed, OVID and web of science between inception and January 2016, included all studies reporting seasonal occurrence of IS 
and our study, The odds ratio (OR) for IS occurrence in winter versus summer was pooled across studies by random effects me-
ta-analysis, stratified by Köppen Climate Classification. In the retrospective cohort study, we enrolled 2587 consecutive patients 
with ischemic stroke during 2011 to 2015 in West China Hospital. Chi-square goodness of fit test was used to examine the seasonal 
distribution, multinomial logistic regression was applied to identify relative factors of increased occurrence. Results: We included 
28 studies, totaling 129,700 patients. IS occurrence was higher in winter (OR=1.06, 95%CI=1.01-1.12, I2=79.3%)than in summer 
in Tropical Humid climate (OR=1.38, 95%CI=1.07-1.79, I2=0%) and Mild Mid-Latitude climate (OR=1.09, 95%CI=1.00-1.18, 
I2=83%). Our retrospective study found more IS admissions in winter (OR=6.77, 95%CI=1.65-27.66, P<0.01) and in summer 
(OR=6.13, 95%CI=1.50-25.02, P=0.01) in Southwest China. Related factors of increased IS admissions in winter were female 
(OR=1.31, 95%CI=1.02-1.73, P=0.03), total cholesterol (TC) (OR=1.48, 95%CI=1.15-1.90, P<0.01), platelet count (OR=1.002, 
95%CI=1.000-1.004, P=0.01), triglyceride (TG) (OR=0.88, 95%CI=0.79-0.99, P=0.03) and low density lipoprotein cholesterol 
(LDL-C) (OR=0.62, 95%CI=0.46-0.84, P<0.01); Related factor of increased IS admissions in summer was fibrinogen concentra-
tion (OR=0.88, 95%CI=0.78-0.99, P=0.03). Conclusions: The occurrence of IS was higher in winter in Tropical Humid and Mild 
Mid-Latitude climates. Seasonal increase of IS occurrence may be relevant to gender and seasonal alteration of blood components, 
regardless of conventional risk factor history and complications.

OP 024 

Genetic variation of MAPK8, MAPK9 and MAPK10 loci in ischemic stroke

K. Tadevosyan1,2, A. Stepanyan1, A. Soghoyan3, K. Mayilyan1, A. Boyajyan1,2

1Institute of Molecular Biology, NAS RA, Yerevan, Armenia 
2Russian-Armenian (Slavonic) University, Yerevan, Armenia 
3«Surb Grigor Lusavorich» Medical Center of the Ministry of Health, Yerevan, Armenia

Introduction: Ischemic stroke (IS) is a complex disorder caused by interplay of both environmental and genetic factors. Growing 
evidence implicates the c-Jun N-terminal kinase (JNK) signaling pathway in the pathogenesis of IS. Thus, the present study aimed 
to identify IS-associated inherited aberrations in the components of the JNK signaling pathway and to unravel possible biological 
mechanisms of their contribution to the disease susceptibility. Subjects and methods: Five intronic SNPs of MAPK8, MAPK9 and 
MAPK10 loci encoding JNK1, JNK2 and JNK3 proteins, respectively, were investigated in 156 IS-cases and 150 healthy unrelated 
controls from the Armenian population using PCR-SSP. Results: The case-control analysis revealed that unlike MAPK8 rs2289805 
and MAPK9 rs4147385 SNPs not associated with IS, MAPK8 rs9888128 genotypes with “G” minor allele might confer a risk for 
IS, while “A” minor allele bearing genotypes of MAPK10 rs17008675 and rs6815306 SNPs may have a protective effect against 
the disease, respectively, in dominate and in recessive manner. Remarkably, MAPK10 rs17008675 IS-protective genotypes were 
also negatively associated with IS risk-related comorbidity, in particular, with atrial fibrillation. Conclusions: As MAPK10 encodes 
JNK3 protein, which is selectively expressed in the nervous system and in the heart, these results infer on a plausible biological 
mechanism for rs17008675*A effect against IS, which might relate to the heart-favorable JNK3 functioning whereby auspicious 
blood circulation, including in the brain. Based on evidence that JNK3 is a critical component of the stress induced JNK signaling 
and neuronal apoptosis, our findings in the small case-control sample of European descent lend support for furthering IS-related 
JNK3 genetic investigations.
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Oral Session 5 • Interesting and challenging cases

OP 027 

Recurrent stroke-mimic accompanied by reversible signal enhancement on diffusion-weighted MRI in a patient with re-
current episodes of hypoglycemia

C. J. Schwarzbach, M. Wolf, P. Eisele, M. Platten, A. Gass

Department of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, Germany

Background: Hypoglycemia may cause isolated focal neurological deficits accompanied by reversible signal enhancement on dif-
fusion-weighted MRI, which can be misinterpreted as ischemic stroke. Methods: Presentation of a patient with recurrent episodes 
of hypoglycemia, which suffered repetitive stroke mimics and presented with reversible signal enhancement on diffusion-weighted 
MRI. Results: The patient presented with recurrent episodes of sensomotoric hemiparesis, dysarthria and dysphagia as well as diz-
ziness but no impairment of consciousness. MRI showed progressive DWI-signal enhancement of the splenium of the corpus callo-
sum as well as the left internal capsule with accompanying FLAIR-signal enhancement due to recurrent episodes of hypoglycemia: 
Figure 1 demonstrates serial MRI of the brain at day 1 (A), day 2 (B) and day 4 (C) with DWI (1), ADC (2) and FLAIR (3) of the 
splenium as well as DWI (4), ADC (5) and FLAIR (6) of the internal capsule. MRI at day 1 (A) showed slight central DWI-signal 
enhancement in the splenium of the corpus callosum (A1) with reduction in ADC-signal (A2) but no abnormalities in FLAIR-signal 
as well as within the internal capsule (A3-A6). MRI at day 2 (B) showed progressive central DWI-signal enhancement in the spleni-
um of the corpus callosum (B1) with a marked reduction in ADC-signal (B2) and a corresponding slight hyperintense FLAIR-signal 
(B3). Additionally, MRI now showed DWI-signal enhancement within the posterior crus of the internal capsule (B4) and corre-
sponding reduction in ADC-signal (B5) and hyperintense FLAIR-signal (B6). MRI at day 4 (C) showed almost regression of the 
illustrated abnormalities (C1-6). Consistent with the regression of MRI-lesions symptoms vanished within days after enduring 
avoidance of further episodes of hypoglycemia. Conclusions: This case is unique for its presentation of progressive DWI-signal 
enhancement of the splenium of the corpus callosum and left internal capsule on serial MRI accompanied by the recurrent stroke-
like manifestation of focal neurological symptoms without concomitant impairment of consciousness due to recurrent episodes of 
hypoglycemia. Clinicians should be aware of this potential stroke mimic and its accompanying DWI-lesion patterns, which may 
occasionally be misinterpreted as lacunar infarction, to grasp the distinct but right therapeutic actions.

Figure 1 
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Factors associated with elevated D-Dimer level on admission in acute stroke patients

N. Nakai, T. Mori, Y. Tanno, S. Kasakura, K. Yoshioka

Stroke Treatment, Shonan Kamakura General Hospital, Kamakura City, Japan

Question: Acute stroke patients are at high risk for venous thrombosis(VT) after admission because of disability and D-dimer level 
sometimes elevates during hospitalization. However, some patients have high D-dimer level at arrival and seem at higher risk for VT. 
Therefore, the aim of our study was to find factors associated with elevated D-dimer level on admission in acute stroke patients. Meth-
ods: We included in our retrospective study acute stroke patients 1) who were admitted to our institution from Jan.2016 to Novem-
ber.2016, 2) who underwent examination of a quantitative D-dimer level for potential VT on admission. We defined D-dimer level of 
more than 1.0μg/mL as “High” and evaluated patient’s baseline characteristics, stroke subtypes, and modified Rankin scale (mRS) be-
fore stroke. Results: Four hundred and eighty-three patients were analyzed. Their average age was 76 years. Among them, 394 (81.6%) 
were ischemic stroke patients. D-dimers was “High” in 234 (48.4%). Univariate analysis showed that age, a history of dyslipidemia 
(DL), a history of atrial fibrillation (Af), stroke subtypes, serum BUN level on admission (BUN), serum Hct level on admission (HCT) 
and mRS before stroke were significantly correlated with “High” D-dimer level. Logistic regression analysis demonstrated that age, DL, 
Af, BUN and mRS were independently significant factors for “High” D-dimer level. ROC curves showed that cut-off-point of age, BUN 
and mRS for “High “ D-dimer level were 79 years or older, 20.2mg/dl or more and 3 or more. Conclusion: Age of 79 years or older, 
serum BUN of 20.2mg/dl or more, a history of hyperlipidemia, a history of Af and mRS of 3 or more before stroke were significant 
factors of “High” D-dimer level at arrival.
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foetus, the patient selected alteplase. During thrombolysis an abdominal ultrasound identified a foetal pole with no concerning features. 
Initial blood tests including blood count, biochemistry, coagulation studies, thyroid function and cholesterol were all unremarkable. 
Her ECG and chest radiograph were also normal. After 24 hours, a repeat non-contrast CT revealed an evolving left-sided posterior 
cerebral infarct (Figure 1, Figure 2). A simultaneous CT venogram was unremarkable. Carotid Doppler, transthoracic echocardiogram, 
and thrombophilia and autoimmune screen were also normal. Three days post-thrombolysis the patient requested a termination of preg-
nancy. A subsequent transvaginal ultrasound demonstrated a missed miscarriage with a hypoechoic area adjacent to the gestation sac 
suggestive of haemorrhage. The patient therefore underwent an evacuation of retained products of conception. Multidisciplinary care 
ensured that by day six post-thrombolysis her sensorimotor deficit had resolved. Moreover, there was near resolution of her expressive 
dysphasia and homonymous hemianopia. She was able to self-care and mobilise independently. She was later discharged back home 
with 75 mg clopidogrel and 40 mg atorvastatin. A 72-hour Holter monitor, Bubble echocardiogram, repeat autoimmune and thrombo-
philia screen are planned as an outpatient. Conclusion: Stroke can affect any population including pregnant women though manage-
ment in this subgroup is complex. Radiological imaging including CT head can be performed safely in pregnancy provided necessary 
precautions are taken such as abdominal lead guards. Altelplase can be used in pregnancy though any treatment must involve counsel-
ling to the patient and family including benefits and risks both to the mother and foetus. Nonetheless, in an emergency the mother”s 
health and safety should always come first.

Figure 1 

 
 
Figure 2 
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The original description of locked-in syndrome – Noirtier de Villeforte in The Count of Monte Cristo

P. M. Fernandes

ISMB, Swann 3.8, University of Edinburgh, Edinburgh, United Kingdom

Introduction: Alexandre Dumas” novel The Count of Monte Cristo (1844-5) incorporates a remarkably accurate description of 
locked-in syndrome (LIS). This account appears to be the first ever report of LIS, preceding publications in the scientific literature 
by Darolles (1875) and Plum & Posner (1966). This article discusses the description of LIS in the novel, the likely cause (a basilar 
artery stroke), and speculates on the inspiration behind Dumas” account. Noirtier de Villefort: Based on a true story, The Count of 
Monte Cristo encompasses the wrongful incarceration of Edmond Dantès, his miraculous escape, and subsequent revenge. A minor 
recurring character, Noirtier de Villefort, is depicted as a “soul trapped in a body that no longer obeys its commands”. He is com-
pletely paralysed except for “sight and hearing”, or as Dumas puts it, a “corpse with living eyes”. His cognition remains intact: “the 
man”s intelligence is unimpaired”. Noirtier communicates via blinking (yes), closing his eyes (no), or by looking upwards (wanting 
something), with more subtle expression achieved via the alphabet and a dictionary. Noirtier´s diagnosis: According to Bauer”s 
classification[1], Noirtier has a classic LIS: complete paralysis with preserved vertical eye movements, blinking, and cognition. 
Dumas” explicit description of Noirtier”s condition as apoplexy caused by a “rupture of a blood vessel in the brain”, occurring “in 
a second” clearly points towards a cerebrovascular cause. The most likely diagnosis is a ruptured basilar artery aneurysm, causing 
bilateral ventral pontine damage with preservation of the mesencephalon and oculomotor nerve nuclei. The inspiration for Dumas´ 
account: The accuracy of Dumas” description is remarkable given no account of LIS had been published at the time, suggesting that 
Dumas had knowledge of a real LIS patient. No such patient is mentioned in his papers but Dumas had extensive contacts with vari-
ous hospitals and doctors, including his friend Dr Thibault, with whom he went on ward-rounds at the Hospital de Charité[2]. Dumas 
was also friendly with Gerard de Nerval, a French writer with a history of mental health issues who lived in Dr Blanche”s psychiatric 
hospital[3]. Stroke and dumas: The theme of stroke recurs in many of Dumas” works, with three strokes described in The Count of 
Monte Cristo alone. Porthos, the giant soldier from Dumas” The Three Musketeers, also died of cerebrovascular disease[4]. Dumas” 
fascination with stroke may derive from his mother”s illness: she suffered a stroke when Dumas was a young man and died from a 
second stroke a few years before the publication of The Count of Monte Cristo. Alexandre Dumas himself died in 1870 after a series 
of strokes. References: [1] Bauer, J Neurol 1979; 221:77. [2] Ross, Alexandre Dumas, David & Charles, 1981. [3] Thibault Di Ma-
ria (Treasurer, Societe des Amis d”Alexandre Dumas), pers comm 11/09/15. [4] Ronnøv-Jessen, BMJ 1988; 297:1658.

OP 029 

Cardioembolic stroke from an atrial myxoma in a pediatric patient – a case report and review of literature

A. Aldajani, M. Mudhary, A. Mir

Pediatric Neurology, King Fahad Specialist Hospital-Dammam, Dammam, Saudi Arabia

Cardioembolic stroke is an uncommon phenomenon in the pediatric age group. Although it is known that the heart is the usual 
source of cerebral emboli, cardiac myxomas are still considered to be a rare cause of cerebrovascular disease especially in children. 
Emboli usually involve the middle cerebral artery with acute hemiplegia being the most common clinical presentation. We present 
a 13-year-old, right-handed Saudi boy who is known to have sickle cell trait presenting with right-sided weakness of 30-hours prior 
to presentation. He was seen before at a local hospital and discharged without any active management. Patient had right sided weak-
ness involving the face, arm and leg with slurred speech. He reported developing a painful maculopapular rash involving the palms 
with bluish discoloration of the fingers resolving spontaneously 2 months prior to this event. On examination there was decreased 
strength on the right side, proximal more than distal, with hyperreflexia and an up-going plantar response. Other neurological exam-
inations were normal. Work up including magnetic resonance imaging (MRI) was done 33 hours from the event showing multiple 
bilateral acute infarcts involving mainly the left side including the caudate nucleus, thalamus, internal capsule and a small focus in 
the right cerebellum. His laboratory tests including complete blood count, coagulation profile, inflammatory markers and sickling 
test were within normal. A transthoracic echocardiogram was done demonstrating a left atrial mass measuring 1.9*2.4 cm attached 
to the septum. Thus, the diagnosis was made and patient was anticoagulated for 6 weeks before resecting the mass. Histopathology 
confirmed a benign myxoma. In conclusion, cardioembolic stroke secondary to cardiac myxoma is very rare and easily missed. It 
should be considered in young patients with acute ischemic stroke. Brain imaging and echocardiography should be performed as 
early as possible to guide the patient management.

OP 030 

Use of thrombolysis for ischaemic stroke in pregnancy – a case report

A. Khan, P. Hosseini, B. Nevajda, R. Sunnasy, D. Aggarwal, N. Gadi, S. Khan

Basildon & Thurrock NHS Foundation Trust, Basildon, United Kingdom

Introduction: Stroke is a rare disease of pregnancy with an estimated incidence of 5-10 per 100,000 deliveries. It can occur both 
during pregnancy and post-partum. There is little guidance on management of stroke in pregnancy. Case history: We present a 33 
year old female at 9 weeks gestation who was admitted with sudden-onset right-sided hemiparesis, hemisensory loss, expressive dys-
phasia, dysarthria and homonymous hemianopia. She fell within the thrombolysis window. Her previous medical history included 
11 previous miscarriages. She was a current smoker and also used cocaine, heroin, cannabis and amphetamines. Vital observations 
and blood glucose were normal as was examination of her other major organ systems. A non-contrast CT head with abdominal pro-
tection demonstrated no haemorrhage or space-occupying lesion. The patient was subsequently diagnosed with an acute left-sided 
thromboembolic infarct. After counselling the patient on the benefits and risks of alteplase compared with aspirin both to her and her 



45                                    European Stroke Conference 2017/ S. Karger AG, Basel. All rights reserved Cerebrovasc Dis 2017;43(suppl 1): 1-175

OP 031 

Bilateral internal carotid artery dissection causing acute stroke in a young patient with rheumatoid arthritis – an uncommon 
phenomenon raising questions of aetiology, and pathogenesis

G. Hess1, V. Nadarajan2, S. Saber1

1Royal Free London NHS Foundation Trust, London, United Kingdom 
2Stroke Medicine, Royal Free London NHS Foundation Trust, London, United Kingdom

Question: Spontaneous dissection of the internal carotid artery is uncommon, but increasingly recognised as an important cause of isch-
aemic stroke in younger patients. In this case a young man is found to have bilateral internal carotid arterial dissections. He demonstrates 
an important clinical lesson, but also offers an opportunity to explore the disease pathogenesis. Methods (case report): A 29 year-old 
man presented with a frontal headache, Horner’s syndrome, and transient left-sided paraesthesia of his limbs. These occurred at the end 
of a six-week respiratory tract infection with significant cough. His past medical history included rheumatoid arthritis (RA) associated 
with a prior episode of vasculitis-mediated tibial nerve palsy. His RA was refractory even to steroids and rituximab, and required to-
cilizumab for symptom control. This resulted in recurrent infections. He was initially treated for migraine based on his symptoms, but 
neuroimaging revealed an acute ischaemic infarct in his left internal capsule. Bilateral internal carotid dissections were demonstrated 
subsequently on MR angiography. He was managed with dual anti platelet therapy, but also given acute immunosuppression due to con-
cern regarding underlying vasculitis. FDG PET demonstrated no active vasculitis, and his symptoms resolved on follow up. Results: 
The cause of these events were ambiguous, with prolonged cough as a possible trigger. Understanding of the disease aetiology remains 
limited, but an association with trivial trauma is known. Nonetheless, it is thought an underlying arteriopathy could predispose to this. 
Inflammatory-mediated endothelial injury may have promoted dissection in this case, either in the form of severe autoimmune disease 
or chronic infection. Conclusions: Internal carotid artery dissection can be confused with other causes of headache, but an important 
cause of stroke not to miss. Understanding of this phenomenon is not well understood, but likely multifactorial. The bilateral nature of 
his dissection may reinforce the role of inflammation in disease pathogenesis.
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Eosinophilic vasculitis – a challenging diagnosis of stroke medicine

J. Woehrle1, A. Ionescu1, A. Haas-Woehrle2, R. Werner1

1Neurology, Brüderhaus Koblenz, Katholisches Klinikum Koblenz Mont., Koblenz, Germany 
2MVZ Rheumatology, Katholisches Klinikum Koblenz Mont., Koblenz, Germany

Introduction: Eosinophilic vasculitis (Churg-Strauss-Syndrome) is a rare form of granulomatous small vessel vasculitis also affecting 
peripheral and central nervous systems. Diagnosis can be difficult but effective treatment is available. Case report: A 62 year-old wom-
an presented to neurosurgery because of weakness of the left foot extensors, that within 24 hours progressed to a complete foot drop, 
sensory loss over the left dorsal foot, and mild foot drop on the right. Scheduled for surgery of a prolapsed L4/L5-disk on the left, the 
following day she became febrile with clouding of consciousness, aphasia and tetraparesis, so she was transferred to general medicine. 
MRI of the head revealed multiple infarcts of cortical and subcortical areas, but colour-coded duplex sonography of the cranial arteries 
was normal as well as repeated transesophageal echocardiography. Then she was transferred to our stroke unit. Past medical history 
included pansinusitis, allergic asthma and arterial hypertension. On admission, she displayed global aphasia, asymmetric tetraparesis 
with spasticity in both arms and the right leg and flaccid tone in the left leg. Deep tendon reflexes were very brisk with ankle clonus 
on the left, Babinski”s signs negative. Painful stimuli were perceived in all 4 limbs. The patient was bedridden, coordination testing 
was impossible. Modified Rankin score (mRS)=5. Electrophysiology revealed axonal damage of the peroneal and tibial nerves and the 
sural nerve on the left, with mild denervation in the left anterior tibial muscle. Pathological laboratory tests were ESR 63 mm/h, C-re-
active protein 38 mg/l, white blood cells 13.200/ul with eosinophilia of 44%, rheumatic factor 46 IU/l, microalbuminuria, and mildly 
raised CSF-protein of 737 mg/l. ANA and ANCA were negative. We decided to perform a nerve and muscle biopsy of the left leg with 
mononeuritis multiplex rather than a brain biopsy. This failed to prove granulomatous vasculitic changes but revealed unspecific inflam-
matory reactions. Nonetheless, the patient fulfilled 5 out of 7 criteria of the American College of Rheumatology (ACR) for eosinophilic 
vasculitis: allergic diathesis, asthmatic disease, eosinophilia, mononeuritis multiplex and pansinusitis together with a cerebral ischemia 
pattern typical of vasculitis. She was treated with i.v. prednisolone and cyclophosphamide and improved dramatically. After 3 weeks, 
she could communicate with amnesic aphasia, she was able to stand with support by 2 persons. After repeated cyclic intravenous cyclo-
phosphamide and tapered oral prednisolone, she was independently mobile with a walking frame for >200m and able to walk without 
aid for 5-10 m (mRS=3), at 20 months follow-up. Conclusion: The acute presentation of mixed paresis of central and peripheral origin 
together with eosinophilia should raise suspicion of eosinophilic vasculitis. Even when biopsy findings are not conclusive, one should 
consider the ACR clinical diagnostic criteria, as already 4 positive out of 7 have a high specificity for this disease, which can respond 
well to immunosuppressive therapy.
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Case report – a cortical conundrum – an unusual case of blindness and seizures

A. Miller, P. Toh, A. Beverstock, Y. Ou, P. Walker, J. Hubbard, C. Holmes, S. Ponnambath

Stroke, Bristol Royal Infirmary, Bristol, United Kingdom

A 76 year old man was admitted with confusion and visual hallucinations in January 2017. He was admitted 3 times last year with 
intracerebral haemorrhage. Past history includes non functioning pituitary macroadenoma, hypothyroidism, right occipito-parietal hae-
morrhage (May 2016) complicated by SIADH, traumatic right frontal subarachnoid haemorrhage (November 2016), and right frontal 
intraparenchymal haemorrhage (December 2016) complicated by delirium. There was clinical suspicion of underlying amyloid angiopa-

thy. On arrival there were no lateralising neurological signs but confusion was noted. Initial CT brain showed resolution of previous 
frontal haemorrhage and small vessel disease. He suffered an unresponsive episode with transient loss of cardiac output on the night 
of admission which was felt to be either syncope or a seizure. GCS improved over 15 minutes from 3 to 14. Following transfer to 
the stroke unit occasional twitching in both thighs was noted, and labile, fluid-responsive hypotension. One day later he suffered 
a partial seizure with repetitive left hand twitching, followed by secondary generalisation. EEG showed slow wave activity sug-
gesting a post ictal phase, though potentially consistent with previous intracerebral bleeds. He was loaded with levetiracetam. GCS 
remained 10 for several hours, and a repeat CT brain showed evolving acute ischaemia in the left occipital lobe. He was loaded with 
aspirin. On review the next day the patient was noted to be cortically blind, and after discussion at the neuroradiology meeting an 
MRI brain was arranged, which showed extensive sulcal swelling and high signal on diffusion weighted imaging throughout both 
cerebral hemispheres, particularly affecting the occipital lobes. This was initially reported as multiple areas of infarction, however 
on review by a neuroradiologist it was considered consistent with cerebral vasculitis. Urgent transfer to the regional neurology cen-
tre was arranged, for investigation including lumbar puncture, paraneoplastic and autoimmune serological testing and brain biopsy 
prior to consideration of immunosuppression. CSF glucose and protein were normal and microscopy revealed only a single typical 
lymphocyte. Conclusion: Cerebral vasculitis is a rare but potentially treatable cause of focal neurological deficit and seizures. An 
evolving neurological picture with deficits relating to multiple vascular territories should prompt clinicians to consider this dif-
ferential and seek specialist neurological and neuroimaging advice. Cerebral amyloid angiopathy can be associated with cerebral 
vasculitis, which must be considered when patients with a history of multiple intracerebral haemorrhages present with further neu-
rological disturbance.
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Normal acutely performed CT scan of the brain may give a false sense of safety prior to use of antiplatelets in transient 
focal neurological episodes

N. McNeela, M. Srinivasan

Stroke, Princess Royal Hospital Telford, Telford, United Kingdom

Transient focal neurological episodes (TFNE) are frequently assumed to be transient ischaemic attacks (TIAs) in older patients who 
are then started on antiplatelets for stroke prevention. Imaging with a CT scan of the brain reported as normal or not suggesting hae-
morrhage can give a false sense of security with regard to therapeutic decision making. Current UK stroke guidelines do not empha-
sise the need for imaging (either CT or MRI) in transient ischaemic attacks with NICE guidance recommending treat with aspirin 
immediately and then refer to stroke services for further management. Imaging is then only recommended for patients where the 
vascular territory or pathology is uncertain with diffusion weighted MRI scans. In cases where MRI is contraindicated second line 
imaging is a CT head. We present two cases of patients who presented with symptoms of TFNEs treated as TIAs who then subse-
quently developed haemorrhagic strokes. The first case is of an 80 year old lady with new onset atrial fibrillation who presented with 
transient face and arm paraesthesia and dysarthria. Following a normal CT head she was started on anticoagulation and discharged 
home. She subsequently represented with a further two episodes and each time underwent a repeat imaging which again showed no 
abnormalities until she eventually succumbed to a massive right cortical intracranial haemorrhage. The second case involves a 68 
year old gentleman with no significant past medical history other than a recent headache who presented with recurrent symptoms 
of left face and arm paraesthesia and dysarthria. A CT scan of the brain was normal and so he was treated with antiplatelets for a 
presumed TIA and discharged. However within six hours he deteriorated with dense left hemiplegia and reduced consciousness. A 
repeat CT showed a large right frontoparietal bleed with midline shift requiring referral to neurosurgeons. These cases highlight how 
a CT head in an acute presentation with transient symptoms can be misleading. One option would be consideration of blood sensing 
MRI scans in investigation of TFNE verses TIA diagnoses. As TFNEs often to present as descending paresthesia, we would recom-
mend all patients with this presentation to undergo urgent inpatient MRI scans before being commenced on treatment. References: 
Spectrum of Transient Focal Neurological Episodes in Cerebral Amyloid Angiopathy; Multicentre Magnetic Resonance Imaging 
Cohort Study and Meta-Analysis. Charidimou A, Fox Z, Laloux P, Jӓger H, Baron J-C and Werring D. Stroke 2012; 43:2324-2330. 
NICE Stroke and transient ischaemic attack in over 16s: diagnosis and initial management. Clinical guideline [CG68].
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Stroke in fetus with hemolytic disease

A. Berman1, O. Lvova2

1Radiology Department, Ural Research Institute of Maternity and Infancy Care, Yekaterinburg, Russian Federation 
2Laboratory of Brain and Neurocognitive Development, Ural Federal University, Yekaterinburg, Russian Federation

Introduction: Hemolytic disease of the fetus and newborn –is a hemolytic anemia occurring due to the antigenic difference of 
mother and baby red blood cells, generation of immunocompetent mother system antibodies against the antigen, the penetration of 
antibodies through the placenta to the fetus and the destruction of red blood cells or a child under the influence of these antibodies. 
Hemolytic anemia is described as a cause of stroke in children, however, the system and purposeful scan of stroke at the fetal stage 
of development is not carried out. Case report: The patient X, 30 years old, repeated pregnancies, with a giving birth history (one 
term baby). She has the blood group O (I) Rh (-), with the antibody titer of 1:1024.Gestational age at the time of admission is 25-26 
weeks, with the medicinal hepatitis, with threatened premature childbirth. On admission to the hospital there were complaints of 
shortness of breath and swelling. According to ultrasound data there were shown signs of hemolytic disease of the fetus with the 
development of the immune hydrops, placental edema, ascites, hydropericardium. Brain MRI of the fetus was conducted by GE 
HD Signa (1.5T) in modes T1W, T2W, T2 GRE, DWI. Ischemic stroke with hemorrhagic impregnation was detected in the periven-
tricular areas in the right frontal lobe (Image 1 and 2). The main indication for the implement of transabdominal cordocentesis for 
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intravascular blood transfusions to the fetus has been a change in the MCA Doppler parameters (increase in peak systolic velocity of 
blood flow rate 

higher then gestational). Five transabdominal cordocentesis have been performed by intravascular blood transfusions to the fetus to 
treat hemolytic disease with interval of at least three days. After the first intrauterine transfusion a positive trend was marked: reducing 
the excessive accumulation of fluid in the pleural cavity, the pericardial cavity and the abdominal cavity, indicating the effectiveness 
of intrauterine intravascular blood transfusion. The detected stroke decreased in size by 20%, maintaining the characteristics of MRI 
signals only in T2W mode. Patient had signed informed consent form for all the diagnostic and interventional procedures. Discussion: 
In the pathogenesis of hemolytic disease the main importance is the occurrence of red blood cells hemolysis in the fetus or newborn 
child due to a damage of the membrane of red cells by maternal antibodies. This leads to premature extravascular hemolysis, which can 
play the role of “last straw” in the stroke”s onset in fetus. Obstetricians, gynecologists, neonatologists must have fetus stroke alertness 
and apply ultrasound, doppler and MRI to identify it on time.
Figure 1 
 

 

Figure 2 

ePoster Session 4 • Acute stroke – clinical patterns and new concepts (hypothermia, neuroprotection, 
inflammation etc.); interventional acute treatment; prehospital management, stroke units, global 
aspects; chronic stroke conditions
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Chronic hyperglycemia and changes of hemostasis in patients with ischemic stroke and diabetes mellitus type 2

K. Antonova1, M. Tanashyan1, R. Medvedev1, M. Maksimova1, A. Shabalina1, A. Nikonov1, T. Romantsova2, M. Kostyreva1

1Research Center of Neurology, Moscow, Russian Federation, Moscow, Russian Federation 
2Endocrinology department, First Moscow State Medical University by I.M. Sechenov , Moscow, Russian Federation

Diabetes mellitus type 2 (DMT2) is a well known major risk factor for stroke. The latter (irrespective of stroke subtype) is associat-
ed with profound changes of hemostasis, which in turn could be further increased in the presence of hyperglycemia. Objective: To 
evaluate the role of chronic hyperglycemia and changes in hemostasis in patients with ischemic stroke (IS) and DMT2. Materials 
and methods: In the study were included 89 patients with acute ischemic stroke. I group: 47 patients with DMT2 63 ± 5,5 years, 
23 men (49%) and 24 women (51%) . II group: 42 patients with ischemic stroke without DMT2 59,2 ± 4,9 years, 28 men (67%), 14 
women (33%). Following parameters were estimated on admission and on day 21: total blood count, blood glucose, glycated hemo-
globin (HbA1c%), ADP - and epinephrine - induced platelet aggregation (ADP-PA and Adr-PA), coagulogramm including hematocrit, 
fibrinogen, INR, APTT, the level of D-dimers; besides magnetic resonance imaging (MRI) and ultrasound scanning. Results: Most 
patients i with DMT2 have an atherothrombotic subtype (AI) of IS - 31 (66%); cardioembolic subtype - 11 (23.4%); whereas in patients 
without diabetes are identified an atherothrombotic and cardioembolic subtypes in 16 (38.1%) and 19 (45.2%) patients, respectively. 
Other subtypes of IS were less common in both groups. In the acute phase of IS were determined elevated blood glucose values (9,4 
± 1,1 mmol / l), including the presence of chronic hyperglycemia assessed by HbA1c (7,9 ± 1,22%). A direct correlation between the 
levels of glucose and HbA1c in acute stroke (p = 0,00073) indicates about role of the chronic hyperglycemia before the stroke. Platelet 
aggregation indicators (PA) on the 1st day in patients with type T2DM were higher as compared to patients without diabetes. ADP-PA 
group I 46,2 ± 3,7% vs group II 31.2 ± 2,5%, p = 0.033. Adrenaline-PA in Group I was 48,3 ± 4,2% and in group II 33.4 ± 3,6%, p = 
0.024. Fibrinogen levels in patients group I was significantly higher than in group II (4.82 ± 0.41; 3.72 ± 0.28 g / l, p = 0,011). During 
the acute phase of IS noted further increase the fibrinogen in both groups, more significantly in group I (5,76 ± 0,49 g / L, vs 4.45 ± 
0.36, p = 0.033). The level of D-dimer in the 1 day was increased in both groups of patients. In group I on 1st day was found greater 
improvement of D-dimer level (399,2 ± 34,2 ng / ml vs 326,1 ± 21,4ng / ml, p = 0,031). On 21-st day in patients with T2DM was noted 
increase in D - dimer level to 486,2 ± 40,1 ng / ml, p = 0.026. In patients with DMT2 was detected a direct correlation between the 
level of D-dimers and severe functional outcome (p = 0,021), as well as a wall thickness of the carotid artery (p = 0,029). The role of 
hyperglycemia, preceding the development of stroke in patients with T2DM, is reflected in the direct relationship of HbA1c, D-dimers 
(p = 0.016) and the growth of the severity of neurological disorders (p = 0, 020). Conclusion: Chronic hyperglycemia contributes to 
the initially more significant changes of primary and secondary links of hemostasis, which continue to increase during the acute phase 
of stroke. Severity of hemostasis disorders and neurological symptoms is in a direct correlation with increased level of HbA1c.
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Periodic breathing in patients with acute unilateral dorsolateral medullary infarction – preliminary results of a prospective 
study

K. Pavsic1, L. Dolenc Groselj2, F. F. B. Bajrovic1, J. Pretnar Oblak1

1Department of Vascular Neurology, University Medical Centre Ljubljana, Ljubljana, Slovenia 
2Institute of Clinical Neurophysiology, University Medical Centre Ljubljana, Ljubljana, Slovenia

Background: Acute unilateral dorsolateral medullary infarction (aUDLMI) may cause acute respiratory failure, especially if bulbar 
symptoms are prominent 1,2. This suggests involvement of nucleus ambiguus (NA) and nucleus tractus solitarius (NTS), which are an-
atomically close to ventral (VRG) and dorsal respiratory group (DRG), respectively 3. However, breathing disorders, such as periodic 
breathing (PB), and their correlation to bulbar symptoms and MRI findings in these patients have not yet been systematically studied. 
Aims and objectives: To assess the frequency of PB in patients with aUDLMI and to correlate it with bulbar symptoms and MRI 
findings in a prospective study. Methods: Patients, admitted to our department due to aUDLMI between November 2016 and Decem-
ber 2017, were recruited. One patient diagnosed with acute respiratory failure during hospitalization was excluded. Polysomnography 
(PSG) was performed 1−3 times at the ward (at 3‒4, 5‒9 and 14‒23 days after symptoms onset). Periodic breathing was defined by 
presence of at least three consecutive central apneas of at least 10 seconds duration and calculated into percentage of PB per total 
recording time (%PBperTRT). For each patient, recording with maximal %PBperTRT was analysed. Bulbar symptoms were assessed 
regularly and quantified into a proposed bulbar score (Table 1). Maximal achieved bulbar scores were used for analysis. Additionally, 
MRI images were reviewed for lesion involvement of NA and NTS. PB was correlated to bulbar score and lesion involvement of NA 
and NTS using linear regression or Mann Whitney U test as appropriate. Data are presented as median (interquartile range). Results: 14 
(11 male) patients, aged 53 (47‒64) years, with aUDLMI were enrolled. Median maximal bulbar score was 4 (1‒6). PSG was recorded 
3 times in 8, 2 times in 4 and one time in 2 patients. Median time of recordings used for analysis was 7 (5‒16) days after symptoms 
onset and median TRT was 10 (8‒12) hours. In most of the patients at least some PB was found, mostly during sleep, but often also in 
wakefulness. Median %PBperTRT was 3 (1‒13)%. Two patients, one with PB and one without, had obstructive apnea-hypopnea index 
≥10/h. Bulbar scores, MRI findings and %PBperTRT for each patient are presented in Table 2. Bulbar scores were significantly higher 
in patients with higher %PBperTRT (p=0.016). Patients with lesion involvement of NA tended to have higher %PBperTST (p=0.076). 
Involvement of NTS was not statistically related to higher %PBperTST (p=0.839). Conclusions: Our findings show that PB is frequent 
in patients with aUDLMI even without acute respiratory failure in first two weeks after the event. In addition, our results support the 
hypothesis that PB severity is related to bulbar symptoms and MRI findings of NA involvement. This suggests that PB in our patients 
was probably due to overt dysfunction of automatic breathing control. Therefore we recommend prolonged monitoring of patients 
with severe bulbar symptoms in a specialized stroke unit with regular PSG recording. 1. Mishina M, et al. Journal of Nippon Medical 
School. 2014; 81(4):276-284 2. Kumral E, et al. Eur Neurol. 2011; 66(2):70–4 3. Nogués MA, et al. Clin Auton Res. 2002; 12(6)440–9.
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Figure 1: Bulbar symptoms scoring 
 

 
 
 
Figure 2: Polysomnographic and MRI finginds in all 14 patients with acute unilateral dorsolateral medullary infarction. 
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Glial fibrillary acidic protein (GFAP) serum levels distinguish between intracerebral hemorrhage and cerebral ischemia in 
the early phase of stroke

S. Luger1, J. Witsch2, A. Dietz3, G. F. Hamann4, J. Minnerup5, H. Schneider6, M. Sitzer7, K. E. Wartenberg8, M. Niessner9, C. 
Foerch1

1Neurology, Goethe-University Hospital, Frankfurt am Main, Germany 
2Center for Stroke Research Berlin (CSB), Charité, Berlin, Germany 
3Neurology, Hochtaunus-Kliniken, Bad Homburg, Germany 
4Neurology and Neurological Rehabilitation, Bezirkskrankenhaus, Guenzburg, Germany 
5Neurology, University Hospital Münster, Münster, Germany 
6Neurology, University Hospital Carl Gustav Carus, Dresden, Germany 
7Neurology, Klinikum Herford, Herford, Germany 
8Neurology, University Hospital Halle/Saale, Halle/Saale, Germany 
9Roche Diagnostics GmbH, Penzberg, Germany

Background: Recent studies suggested that glial fibrillary acidic protein (GFAP) serum concentrations distinguish between intracere-
bral hemorrhage (ICH) and ischemic stroke (IS) shortly after symptom onset. In this prospective multicenter trial we validated GFAP 
in an independent patient cohort and assessed the quantitative relationship between GFAP release, bleeding size and localization. 
Methods: We included patients with a persistent neurological deficit (NIHSS ≥ 4) suggestive of stroke within 6 hours of symptom 
onset. Blood samples were drawn at hospital admission. GFAP serum concentrations were measured using an electro-chemilumino-
metric immunoassay. Primary endpoint was the final diagnosis established at hospital discharge (ICH, IS, or stroke mimic). Results: 
202 patients were included (45 with ICH, 146 with IS, 11 stroke mimics). GFAP concentrations were significantly higher in ICH than 
in IS patients (median [interquartile range] 0.16 µg/L [0.04-3.27] vs. 0.01 µg/L [0.01-0.01], p<0.001). A GFAP cut-off of 0.03 µg/L 
provided a sensitivity of 77.8% and a specificity of 94.2% in distinguishing ICH from IS and stroke mimics (ROC analysis area under 
the curve 0.872 [95% CI 0.802 – 0.942], p<0.001). GFAP serum concentrations were positively correlated with ICH volume. Lobar 
ICH volumes were larger and thus associated with higher GFAP levels as compared to deep ICH. Conclusions: Serum GFAP was 
confirmed to be a biomarker indicating ICH in patients presenting with acute stroke symptoms. Very small ICH may be missed due to 
less tissue destruction.
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Effectiveness and safety of Sodium-Clucose Cotransporter 2 Inhibitors to manage hyperglycemia in acute stroke patients

T. Mori, Y. Tanno, S. Kasakura, K. Yoshioka, N. Nakai

Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, Japan

Background: Sodium-glucose cotransporter-2 (SGLT2) inhibitors are drugs with new concept of facilitating excretion of glucose for 
treatment into the urine of diabetes mellitus. Purpose: The aim of our study was to investigate effectiveness and safety of SGLT2 in-
hibitors in an acute stroke stage. Patients and Methods: We included in our retrospective study patients 1) who were admitted to our 
institution due to acute stroke between Sep 2015 and Oct 2016, 2) who could take food orally after admission, and 3) who received 
SGLT2 inhibitors of dapagliflozin (dg) 5mg or luseogliflozin (lg) 2.5mg once a day in the treatment of hyperglycemia after admission, 
and excluded patients of enteral tube feeding or insulin therapy. We didn”t use sulfonylureas nor glinides. We calculated appropriate 
calorie with the formula of the target weight(kg) multiplied by 25 (kcal/kg) and limited carbohydrates (carbo) to 40% of the target 
calorie. We evaluated blood glucose (BG), urine glucose (UG) and urine ketones (UK) on arrival and at discharge and hypoglyce-
mic symptoms. Results: Forty-nine patients matched our criteria. Among them, 38 patients took dg and others lg. Their average age 
was 71 years and 31 (63%) were men. Average body mass index (BMI) was 26.3, average creatinine 0.86 mg/dl, average creatinine 
clearance (CCr) 79.7 (+-29.7) ml/min and 34 patients (69%) had fatty liver. Their average HbA1c was 7.9% on admission and their 
average fasting BG (FBG) on the second day was 214 mg/dl. Twenty-six patients presented positive UG and 5 patients positive UK on 
admission. Patients take food of average 1400kcal and 140g of carbo per day. They started to take SGLT2 inhibitors on the third day. 
About five days after starting SGLT2 treatment, they discharged and then average FBG improved to 121 mg/dl, all patients except 3 
presented positive UG and 28 patients (57%) positive UK. Hypoglycemia of less than 70 mg/dl didn”t occur and no patients presented 
symptoms of hypoglycemia or ketoacidosis. Conclusion: The SGLT2 inhibitors coupled with calorie and carbo-limited food was very 
effective and safe in the management of hyperglycemia in acute stroke patients.

P 078

A reminder for thrombolysis

G. Cheng, J. Zhang, R. Li, Q. Chen, X. Yang

Neurology, Baotou Central Hospital, Baotou, China

Background and purpose: Time is critical to the management of acute ischemic stroke, without reperfusion, nearly 2 million neurons 
will lose in one minute. Stroke centers strive to enhance the quality of stroke patients care, one target is shortening door-to-IV rtPA 
time which is one of the predictors of patients” outcome. But in our daily work we noticed that time left to the time window always 
affects the performance of doctors and nurses, so we do this analysis to certify whether it is true or not. Methods: We prospectively 
collected ischemic stroke patients who accepted IV rtPA from March 1th, 2012 to September 1th, 2015 in our department. WHO stroke 
diagnostic criteria was used, patients aged 18 or more than 18 years old, without contraindications were involved, patients who were 
likely to die and couldn”t benefit from thrombolysis were excluded. Data on patients” social demographics, medical history, clinic, 
imaging and laboratory was collected. Software SPSS19.0 was used for statistics. Time from symptom onset to admission and time 
from admission to IV rtPA were tested for normality and correlation. Results: Finally 112 eligible patients were analyzed, 76 (67.9%) 
patients were men, 36(32.1%) were women, their mean age was 64.6(65±10) years old. Among them there were 4 patients with TIA, 
symptoms were completely released when admission, but later they had symptoms again, and 3 patients had ischemic stroke during 
hospitalization. Mean time from symptom onset to admission was 75（75±54）minutes , mean time from admission to IV rtPA was 
149（149±42）minutes. W-test was used to test the normality of the two variables, scatter plot showed that the shorter the time from 
symptom onset to admission the longer the time from admission to IV rtPA, they have negative correlation (Pearson coefficient=
－0.62, p＜0.0001). Conclusions: This result is not widespread, but to us, we should try our best to give patients IV rtPA as soon as 
possible. Though there is much time left for thrombolysis, the pace of saving brain can never be delayed.
Figure 1 
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Isolated facial palsy – Could it be stroke?

M. Wolf, H. W. Pledl, M. Platten, A. Alonso

Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, Germany

Background: Brachiofacial hemiparesis is a classical clinical finding in patients with acute ischemic stroke. Isolated facial asym-
metry is also a common finding in patients who undergo a careful distinct neurologic examination and it is sometimes difficult to 
distinguish between a habitual facial asymmetry, a (not yet fully developed) peripheral facial palsy and an isolated central facial 
paresis. We evaluated the localization of acute ischemic lesions as associated with an isolated central facial paresis. Methods: We 
retrospectively screened our stroke data base for patients presenting with isolated central facial paresis related to ischemic stroke be-
tween 2012 and 2016. All patients who were identified were comprehensively characterized with regard to their clinical, etiologic and 
imaging findings including magnetic resonance (MR) diffusion-weighted imaging (DWI). Results: We identified 3 out of about 5000 
patients (1 male, 69 years; 2 females, 62/69 years) with isolated facial asymmetry and ischemic stroke (NIHSS 1-2). All 3 patients 
had circumscribed ischemic lesions in the corticonuclear tract: 2 patients had a lesion in the crus cerebri, 1 patient in the precentral 
motor region (see figure). All patients had a good outcome (mRS 0). Etiologies were a persistent foramen ovale, large artery disease, 
and undetermined, respectively. Conclusion: Ischemic isolated central facial paresis exists, although it is rare. In cases of clinical 
doubts, MR imaging with DWI is a useful tool to identify small ischemic lesions responsible for this particular presentation. All 
patients indeed had circumscribed ischemic lesions in the course of the corticonuclear tract, matching with the presumed anatomical 
localization. Identification of these ischemic events resulted in a comprehensive work-up and introduction of a secondary prophylaxis 
to prevent further major stroke events.

Figure 1: Transversal ans coronal diffusion – weighted imaging in 3 patients (A/B/C) with isolated central facial paresis. (D) Il-
lustrates the neuroanatomy of the corticonuclear tract that was affected in all 3 patients. In patient (B) an additional asymptomatic 
lesion of the right thalamus is obvious. 
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Proposal for the use of high molecular weight dextran to enhance effective thrombolysis in tPA treated ischemic stroke pa-
tients

R. Mirasol, A. Favate

Neurology, New York University, New York, United States

Background: Failure to recanalize and arterial re-occlusion complicate clinical effectiveness of tPA in many patients who present 
with acute ischemic stroke. Dextran, a glucose polysaccharide available at various molecular weights for IV infusion, has been studied 
for its antithrombotic and antiembolic effects. We review literature surrounding the antithrombotic/embolic properties of Dextran and 
propose its use as an adjunct to IV tPA in the acute stroke setting. Methods: For the purposes of this review, we performed a literature 
search through Pubmed for articles containing keywords “dextran”, “tPA”, “anticoagulant”. The literature review was supplemented 
by review and appraisal of source literature in the references. Findings: Dextran was introduced medically as a volume expander, but 
has since been established as an antithrombotic. Dextran’s antithrombotic effects are likely multifaceted: altering the microstructure 
of the fibrin thrombus, inhibiting erythrocyte aggregation/promoting disaggregation, and inhibiting platetelet reactivity at a surface 
protein level. In addition, it has been shown to enhance clot lysis by plasmin both in pure in vitro models as well as in whole blood 
samples from patients after its infusion. When titrated in patients after carotid endarterectomy, it reduced ultrasound detectable micro-
emboli. For these reasons, its potential for prevention of thrombotic/embolic complications in revascularization procedures has been 
explored, although its widespread use remains complicated by reported increased rates of acute renal failure, congestive heart failure, 
thrombocytopenia and anaphylaxis. Given clearance is related to the molecular weight of Dextran, the duration of its antithrombotic 
effects can be manipulated without altering dose, infusion time or infusion volume. In stroke patients, outright clinical deterioration 
and clinical deterioration following initial improvement, cumulatively, occurred in 29% of NINDS rt-PA Stroke Trial participants. 
Although clinical assessment alone failed to support reocclusion as a source of deterioration in tPA treated patients, other studies have 
used transcranial Doppler to detect reocclusion in up to 34% of tPA patients who achieved any degree of recanalization. Given the 
multifaceted nature of dextran”s effects on thrombosis, we suggest that dextran infusion prior to IV tPA administration may not only 
facilitate initial clot dissolution, but prevent reocclusion following recanalization. Conclusion: Dextran is an infusible antithrombot-
ic/antiembolic with multifaceted properties that has the potential to augment tPA treatment in the acute stroke setting.
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Acute ischemic stroke management in Lebanon

R. Abdo1, H. Hosseini2, P. Salameh3, H. Abboud4

1Doctoral School of Sciences and Technology, Lebanese University, Beirut, Lebanon 
2Department of Neurology, Henri Mondor Hospital AP-HP, Paris, France 
3Faculty of Medicine, Lebanese University, Beirut, Lebanon 
4Department of Neurology, Hotel Dieu de France Hospital, Saint Joseph University, Beirut, Lebanon

Question: Management of acute stroke varies greatly within and between different countries. This study assesses the current practices 
of doctors in Lebanon routinely involved in the treatment of stroke. Methods: We conducted a prospective observational study, includ-
ed patients who were hospitalized from August 1, 2015 to July 31, 2016, at 8 different Lebanese hospitals with a diagnosis of acute 
stroke. Baseline characteristics, diagnostic studies, treatments during hospitalization and at discharge were collected and analyzed. 
Results: 203 strokes were recorded with 57.6% males. The mean age was 68.8 years. The average hospital stays was 11.7 (±13.8) days. 
81.3% of the patient had brain CT scan at admission and 158 (77.8%) were diagnosed with ischemic stroke. Brain CT scan, brain MRI/
MRA, cervical MRA/carotid duplex scanning, TTE, TEE, EKG, 24 hour Holter monitoring, lipid panel, were done in 80.1%, 75.9%, 
86.7%, 94.8%, 8.7%, 98.8%, 20.4%, 50.9%, respectively of all ischemic stroke. Only 4 patients (2.5% of ischemic strokes) received 
thrombolytic therapy. 89.0% of patients were discharged on at least one anti-hypertensive drug, 89.0% on statin and 36.7% on anti-di-
abetic medications. Conclusions: Despite good progress in the management of ischemic stroke in Lebanon, reperfusion therapy, are 
still largely underused and remains a major challenge in achieving guideline-based reperfusion goals. 
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Phase 1b testing for DDFPE in acute ischemic stroke patients now initiated in the USA

W. Culp1, A. Brown1, R. Skinner2, B. Tan3, S. Onteddu3

1Radiology/Neurology, University of Arkansas for Medical Sciences, Little Rock, United States 
2Neurobiology & Developmental Science, University of Arkansas for Medical Sciences, Little Rock, United States 
3Neurology, University of Arkansas for Medical Science, Little Rock, United States

Introduction: Stroke is the fifth leading cause of death in the United States and is the leading cause of long term disability. To re-
duce the devastating impact of stroke on individuals and society, we continue to seek ways to improve functional recovery and limit 
ischemic damage in stroke patients. The potential neuroprotective agent, dodecafluoropentane emulsion (DDFPe) has recently shown 
strong positive effects in pre-clinical animal models of acute ischemic stroke (AIS). DDFPe (2% w/vol) is a liquid perfluorocarbon 
nanodroplet which transports over 200 times as much oxygen per milligram of fluorocarbon as others tested as oxygen therapeutics. 
Hypothesis: We hypothesize that administration of DDFPe in AIS patients following enrollment in a clinical phase 1b DDFPe safety 
trial (Clinicaltrials.gov ID# NCT02963376) will provide critical safety information related to the drugs” administered dosages. Pa-
tients and methods: The study design is a randomized, placebo controlled, blinded-escalating dose study designed to determine the 
maximum tolerated dose (MTD) and adverse events possibly related to the intravenous administration of DDFPe. At each of three 
dose levels (0.05, 0.10, 0.17 mL/kg) six AIS subjects will receive DDFPe and two AIS patients will receive the placebo, for a total of 
24 patients. Objectives: The primary objective of this study is to establish the MTD of DDFPe given intravenously at intervals of 90 
± 10 minutes x 3 doses within 12 hours after subjects have had a documented AIS. The secondary objective of this study is to assess 
the frequency and severity of adverse events following administration of DDFPe to patients who have had an AIS. We will evaluate 
the feasibility of using the National Institutes of Health Stroke Scale (NIHSS) to assess the immediate response to intravenous DDFPe 
in patients with AIS.
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Native aortic valve thrombosis related acute ischemic stroke

J. G. Kim, J. Choi

Thoracic & cardiovascular surgery, Eulji University Hospital, Daejeon, South Korea

Background: Spontaneous native aortic valve thrombosis is very rare event that usually associated with local valve injury after car-
diac catheterization or surgery, or occurs as a complication of bacterial endocarditis. We report a case that patient with acute embolic 
stroke caused by native aortic valve thrombosis without other anatomical or functional cause of embolism, no evidence of any hyper-
coagulable state or infection process. Case: A 39-year old male was admitted to emergency room due to aphasia with right hemiplegia 
developed 20 minutes ago. He had no history of illness and no previous history of thrombosis or valve dystrophy. Brain MRI showed 
acute cerebral infarction in the Lt MCA territory and brain CT angiography revealed occlusion of left MCA at M1 segment. Patients 
treated with IV t-PA and endovascular thrombectomy. Coronary CT showed irregular, low density, non enhancing filling defect on 
aortic valve. Transesophageal echocardiogram revealed a echogenic round mass , which a small (1.55 × 0.87 cm) mass was attached 
on NCC of aortic valve and aortic sinus of Valsalva. To prevent additional risk of embolization to the cerebral or coronary circulation, 
surgery was performed and thrombus on the aortic valve was removed 8 days after the stroke. Conclusion: Spontaneous native aortic 
valve thrombosis is rare but this case suggests that it could be a possible embolic source of acute ischemic stroke.
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Homocysteine levels and functional outcome in patients with ischemic stroke in Uzbekistan

N. Tolibova, N. Vakhabova

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Aims: The purpose of research is to study the features of metabolism and blood rheology in acute ischemic stroke (AIS) in patients under 
the age of 50 years. Method: 30 patients were examened in the acute period of the ischemic stroke (average age 45,1±1,1 years). By the 
degree of severity of the patient were divided into three groups: Group 1-patients with mild ischemic stroke (n = 8), group 2-patients with 
moderate ischemic stroke (n = 11), group 3-patients with severe ischemic stroke severity (n = 11). All patients of the 3group were treated 
in the intensive care unit. The control group consisted of 20 healthy subjects (mean age 44,7 ± 1,0 years). In all patients the concentration 
of homocysteine in the blood was determined on an empty stomach by immunochemiluminometric analyzer «IMMULITE One», lipid 
profile (total cholesterol, lipoproteins of different density, triglycerides) were determined by automated methods on the analyzer «HITA-
CHI-912». Rheological properties of the blood were studied by measuring viscosity in a rotary viscometer at shear rates ranging from 
10 to 200 sec-1. Fibrinogen concentration was determined on coagulometer ACL-100. Results: In patients with AIS under the age of 
50 revealed the presence of atherogenic dyslipidemia, elevated levels of homocysteine, fibrinogen, and a significant increasing of blood 
viscosity, which correlates with the severity degree of the condition and outcome of stroke. Conclusion: Research of concentration of 
fibrinogen,homocysteine and blood viscosity may be used as additional criteria in assessing severity and prognosis of ischemic stroke 
outcome in patients under the age of 50 years.
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Combined endovascular hypothermia and mechanical recanalization – Establishment of an ovine model of temporary 
MCAO for testing a novel cooling catheter system 

G. Cattaneo1, M. Schumacher2, S. Eiden2, M. Wieser2, A. M. Herrmann2, C. Maurer2, M. Shah3, K. Förster4, J. Haberstroh4, W. 
D. Niesen5, J. Boltze6, H. Urbach2, S. Meckel2

1Acandis GmbH, Pforzheim, Germany 
2Neuroradiology, Medical Center – University of Freiburg, Faculty of Medicine, University of Freiburg, Freiburg, Germany 
3Neurosurgery, University Hospital Freiburg, Freiburg, Germany 
4CEMT, University Hopsital Freiburg, Freiburg, Germany 
5Neurology, University Hospital Freiburg, Freiburg, Germany 
6Fraunhofer Research Institution for Marine Biotechnology and Institute for Medical and Marine Biotechnology, University of 
Lübeck, Lübeck, Germany

Introduction: Therapeutic hypothermia (TH) represents a promising neuroprotective treatment in acute ischemic stroke. Selective 
cerebral hypothermia applied early prior and during endovascular mechanical recanalization therapy may be beneficial in the crit-
ical phase of reperfusion. Objectives: We aimed to establish a suitable ovine animal model of temporary MCAO (middle cerebral 
artery occlusion) for testing a cooling catheter system of combined endovascular hypothermia and mechanical recanalization. 
Materials and methods: In a pilot study of 10 adult sheep, neurosurgical MCAO was performed temporarily (n=6; by clip) and 
permanently (n=4; electrocoagulation) with variation of vessel occlusion time (2-4 hours). Directly after MCAO, groin access (11-
12F sheath) was established, and cooling catheter system was introduced in CCA (8F sheath in mock). Visualization of MCAO was 
tested by digital subtraction angiography (DSA) of CCA, by superselective DSA of rete mirabile, and indirectly by CT perfusion. 
Endovascular cooling (mild TH, max. 34°C) was started 20min prior to vessel recanalization and maintained for 3h (normothermia 
in mock). In permanent MCAO, infarct size was measured on 3T MRI with DWI after 3-4h of vessel occlusion; in all temporary 
MCAO cases, MRI was done on day 2 and day 30 after and clinical neurological outcome was assessed daily using a dedicated 
veterinary score. Results: Radiological and neurological outcome after temporary MCAO was highly variable ranging from zero 
infarct volume and no neurological deficit to almost complete MCA territory infarct with profound neurological deficit until day 
30, respectively. Moreover, anatomical variants of MCA can exist (e.g. duplication of MCA main trunk) which may not be entirely 
visible on neurosurgical exposure. Thus, clear demonstration of successful temporary MCAO occlusion is mandatory in order to 
produce a meaningful ischemia. However, it was not possible to been seen on selective DSA in the majority of sheep (n=8/10) and 
on direct rete mirabile injection (n=2/10). CT perfusion provided indirect evidence of MCAO by demonstrating MCA territory 
hypoperfusion on MTT/Tmax maps (n=3/10). 3T MRI showed all MCA infarcts and clear M1 vessel occlusion (on high-resolution 
3D TOF MRA) at 3.5-4h post MCAO. However, MRI scan time was too long for a suitable time window of temporary MCAO. 
MCAO times between 3-3.5 hours produced meaningful MCA territory infarcts. Conclusion: Pilot studies in sheep showed that 
CT perfusion provides best evidence of successful MCAO during temporary neurosurgical clipping within short window of time 
– 3-3.5 hours seemed optimal. Even with successful MCAO, infarct size may be variable presumably due to anatomical variants 
and differences in leptomeningeal collateralization. We have applied this optimized protocol of temporary MCAO in sheep model 
to our ongoing study of endovascular selective TH in CCA compared to normothermia. Insights from ongoing trial will also be 
presented at the meeting.
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Transient Blood-Brain Barrier disruption after cerebral concussion which showed good prognosis

H. Chang, H. Park

Neurology, Wonkwang University Hospital, Iksan city, South Korea

Traumatic brain injury(TBI) can present variety of neurologic deficits, such as mental deterioration, seizure, hemiparesis, dysar-
thria and other many cortical dysfunction. We reported one case of a patient who showed only transient Blood-Brain Barrier(BBB) 
disruption after cerebral concussion which showed good prognosis. A 63 years old female arrived to the emergency room, showing 
transcortical mixed aphasia and right sided hemiparesis(MRC grade IV) after falling down with cerebral concussion. Brain CT was 
immediately done, but no hemorrhage was revealed. In series, brain MRI was performed. No definite acute brain parenchymal le-
sions were detected but in enhanced T1 images, diffuse parenchymal enhancement was visible in left hemisphere, which suggests 
early BBB disruption. (Fig A,B,C,D) She was hospitalized in diagnosis of TBI on basis of history of cerebral concussion and BBB 
disruption. After admission, her neurologic symptoms(aphasia, hemiparesis) were gradually improved. At hospital day 5, she did-
n”t show any neurologic deficit. Follow-up MRI was performed, which diffuse BBB disruption found in the previous study were 
normalized. (E,F) After observation for more days, she did not show any other symptoms, so was discharged. BBB disruption or 
breakdown has been used as prognostic factors for hemorrhagic transformation or massive hemorrhage in acute ischemic stroke, 
progression of hemorrhagic lesion and risk of seizure or cortical dysfunction in TBI.
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Figure 1: MRI of the patient Enhanced T1 weighted in images show an early parenchymal enhancement (A) and diffuse sulcal 
enhancement (B) in left cerebral hemisphere. T” Fluid – attenuated inversion recovery (FLAIR) MRI showed nonspecific chronic 
ischemic lesions in white matter (C) ans susceptibility – weighted image (SWI) MRI revealed no hemorrhagic lesions. (D) Fol-
low – up MRI after 1 week showed resolution of blood-brain barrier disruption on left hemisphere in contrast to previous  study.
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Fibrinogen early decrease and neurological function recovery after alteplase thrombolysis

T. Lu, W. Xian, J. Liang, J. Zeng

Department of Neurology and Stroke Center, The First Affiliated Hospital of Sun Yat-Sen University, Guangzhou, China

Question: We aimed to investigate whether the early decrease of fibrinogen was associated with neurological function of intravenous 
thrombolysis at 24 hours after alteplase infusion. Methods: We retrospectively reviewed the consecutive series of 56 acute ischemic 
stroke patients treated with alteplase from our clinical database. The levels of fibrinogen were monitored at the first and the forth 
hours after alteplase infusion. And the National Institutes of Health Stroke Scale (NIHSS) scores before and 24 hours after throm-
bolysis were recorded. According the 24thh efficacy of intravenous thrombolysis, the patients were distributed into amelioration and 
inefficiency groups. The differences of clinical characteristics were compared between two groups. Relationship between change of 
fibrinogen level, other potential risk factors and NIHSS scores were studied using logistic regression analysis. Results: Fifty-two 
patients (mean age, 65.71±11.04 years; male, 57.7%) were finally enrolled in our study. The frequency of hyperlipidemia of amelio-
ration group was significantly higher than that of inefficiency group (P=0.01). Decrease of fibrinogen level was more significant in 
amelioration group than inefficiency group (P<0.05). Logistic regression analysis revealed that decrease of fibrinogen level between 
the 1sth and 4thh were associated with NIHSS score of intravenous thrombolysis 24 hours after alteplase infusion (odds ratio, 1.89; 
95% confident interval, 1.56≦10.16; P=0.004). Conclusions: The early decrease of fibrinogen level may be a potential predictor for 
the 24thh NIHSS score of alteplase treatment in acute ischemic stroke.
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Neutrophil lymphocyte ratio at admission and functional outcome after thrombolysis

S. Vidale, M. Arnaboldi

Sant’Anna Hospital, Como, Italy

Background and purpose: Neutrophil lymphocyte ratio (NLR) is an inflammatory marker, recently introduced in many studies as 
prognostic factors in cardiovascular diseases. Aim of the study was to investigate the relationship between NLR and the functional out-
come in ischemic strokes treated with thrombolytic and / or thrombectomy. Material and methods: All consecutive ischemic stroke 
patients treated with revascularization procedures admitted to our Stroke Unit between October, 1st 2015 and October, 1st 2016 were 
enrolled. Demographics, vascular risk factors, clinical and radiological data were registered for each patients, as well as functional 
status at 3 month follow-up. An urgent blood test performed in the Emergency Department allowed us to calculate the NLR. Statisti-
cal analysis was performed using t-test and chi-square test. Results: A total of 52 patients were enrolled with a prevalence of males 
(53.8%). Mean age was 69 years. Median NIH score at admission was 16. At 3-months follow-up 50% of patients reached a good-out-
come. Diabetes mellitus, age, NIH score at admission and haemorrhagic transformation were predictors of poor outcome (p < 0.05), as 
well as NLR (p < 0.01). Conclusion: NLR could be a simple and easy-to-measure markers of functional outcome in ischemic stroke 
treated with thrombolitc procedures, as well as other classical and previous known factors.
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Emergency stenting of extracranial internal carotid artery in acute ischemic stroke – a retrospective single center study

H. Silva1,2, C. Perry da Câmara1, I. Fragata1, C. Ribeiro1, J. Reis1

1Neuroradiology, Centro Hospitalar Lisboa Central, Lisboa, Portugal 
2Hospital Pedro Hispano, Matosinhos, Portugal

Question: Patients with acute ischemic stroke (AIS) have 10-20% prevalence of high-grade ipsilateral extracranial ICA stenosis, 
which usually causes major stroke if an additional tandem occlusion in intracranial anterior circulation is present. Endovascular therapy 
is an option in these cases, combining stent implantation at the level of the ICA stenosis/ occlusion with mechanical thrombectomy 
before or after the stent placement. However, optimal treatment for tandem occlusions remains controversial. In this study we reviewed 
our single center experience, and analysed the benefits and risks of this technique in patients with AIS. Methods: We conducted a 
retrospective study using the prospective data-bases at CHLC. All consecutive patients that underwent hyperacute (<8h since onset of 
symptoms) stenting of the extracranial ICA with/without mechanical thrombectomy of the anterior circulation between 2010 and 2015 
were included. Patient”s clinical data, NIHSS scores, recanalization grade (TICI score), complication rate and mRS at 90 days were 
recorded. Results: Forty two patients with a median age of 66 years (range, 49–88) with AIS attributable to atherosclerotic extracranial 
occlusion of the ICA were treated; 36/42 (86%) were male. Twenty four patients (57.1%) also had tandem intracranial artery occlusion 
(MCA/ terminal ICA). Median time from symptom onset to admission was 160 minutes (range, 43-430), with a median NIHSS score of 
14 (range, 0–25). In 32/42 patients (76%), successful recanalization (TICI score 2b/3) was achieved. Symptomatic intracranial hemor-
rhages occurred in 4/42 (9%) patients. All patients had an acute loading dose of 300mg clopidogrel and 250mg aspirin, according to our 
protocol. Sixty percent of patients (25/42) had a favorable outcome (mRS 0-2) at 90 days. Conclusions: Emergency stent placement in 
the extracranial ICA appears to be a feasible and effective method in acute tandem occlusions. In our series, despite a 9% occurrence 
of intracranial hemorrhages, long term outcome was favorable. Further evaluation of this treatment strategy is needed.
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Large Vessel Occlusion Diagnosis using Morphological Analysis of Transcranial Doppler Waveforms

S. Thorpe1, C. Thibeault1, L. Martinez1, N. Canac1, J. LeVangie1, S. Wilk1, R. Hamilton1, C. Devlin2, R. Shah2, T. Devlin2

1Neural Analytics, Los Angeles, United States 
2Chattanooga Center for Neurologic Research, Chattanooga, United States

Introduction: Rapid diagnosis and treatment of Acute Ischemic Stroke (AIS) are critical to improve prognosis, specifically for large vessel 
occlusion (LVO). Imaging techniques such as CT/CTA are crucial but are not portable or always available. Transcranial Doppler (TCD) 
is a rapid, inexpensive, portable tool for assessment of cerebral blood flow velocity (CBFV) and has been shown to have potential as a 
diagnostic aid for LVO. However, traditional TCD diagnosis can suffer from variability due to depth of insonation relative to occlusion and 
operator skill. Objective: Assessment of a novel morphological analysis method compared to traditional TCD for earlier detection of AIS. 
Removing trained sonographer requirements in TCD analysis may enable a low cost, portable method for AIS diagnosis in the pre-hospi-
tal setting. Patients and methods: Bilateral TCD of 17 pts (66.8 ± 15.2yrs) with CT/CTA confirmed MCA occlusion were compared to 
28 healthy controls (55.3 ± 9.5yrs). A 9 pts subset (60.4 ± 11.8yrs) with CTA confirmed proximal M1/ICA occlusion were compared to a 
subset of 13 depth matched controls (55.3 ± 9.0yrs). Stroke asymmetry index (SAI) was calculated by taking the maximum ratio of mean 
velocities in ipsilateral/contralateral MCA segments across multiple TCD depths. Waveform morphology analysis iterated over randomly 
sampled depths for each pts was performed on the same data for comparison. Results: Fig. 1 shows an example TCD and CTA image of 
LVO. Using the SAI as a diagnostic indicator, the LVO group (0.45 ± 0.14) showed greater asymmetry (p<0.01) relative to controls (0.81 ± 
0.14), with ROC-AUC of 95.8%, SEN of 100% and SPE of 85.7% at SAI threshold of 0.71. The M1/ICA subgroup (0.32 ± 0.21) showed 
greater asymmetry (p<0.01) relative to controls (0.84 ± 0.13) with ROC-AUC of 99.2%, SEN of 100% and SPE of 92.3% at SAI threshold 
of 0.62. Morphological analysis of 1000 iterations with MCA data randomly sampled across depths showed median AUC of 96.3%, me-
dian SEN of 88.9% and SPE of 96.3% at Youden”s optimal threshold. Fig. 2 shows ROC curves for MCA LVO, M1/ICA LVO and mor-
phological analysis. Conclusion: TCD shows good agreement with CTA. Morphological analysis demonstrates similar accuracies without 
the need for optimal depth selection which may reduce trained sonographer requirements. Combined with automated measurements, this 
technique enables rapid assessment suitable for prehospital environments. Ongoing EXPEDITE I study results will be shown.

Figure 1 
 

Figure 2 
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Coronary artery blood flow in patients with acute ischemic stroke

D. Sharif1, F. Abo Ahmad2, Y. Sharif3, A. Sharif-Rasslan4, U. Rosenschein1, A. Mahagney2, B. Weller2

1Cardiology, Bnai Zion Medical Center, Haifa, Israel 
2Neurology, Bnai Zion Medical Center, Haifa, Israel 
3Medicine, Technion, Haifa, Israel 
4Mathematics, The Academic Arab College, Haifa, Israel

Acute ischemic stroke (AIS) is associated with electrocardiographic repolarization abnormalities and increased troponin blood 
levels; however with less frequent coronary culprit lesions compared to NSTEMI. Aim: To test the hypothesis that AIS affects 
coronary artery blood flow. Methods: Thirty consecutive patients admitted with AIS, age 65.6 ± 13 years, 53% men, were pro-
spectively studied and compared to a matched control group of 74 subjects without evidence of cardiovascular disease. Besides 
clinical evaluation, all subjects had complete transthoracic Doppler echocardiographic studies and sampling of blood velocity in 
the left anterior descending coronary artery (LAD). Results: Patients with AIS and NIHSS≤4 compared to those with NIHSS≥5, 
had higher heart rate 70.8 ± 11 vs 63.1 ± 10.6bpm, p=0.028, higher systemic arterial diastolic blood pressure 87.6 ± 14.7 vs 72.7 
± 6.52 mmHg, p=0.01 and thinner ventricular septum 1.21±0.1 vs 1.345±0.1cm, p=0.025. All other parameters, including LAD 
velocity parameters, were similar between the 2 NIHSS groups. Despite similar ventricular dimensions and wall thicknesses; 
compared to the control group, patients with AIS had higher coronary flow parameters: higher diastolic velocity integral 11.9± 
4.94 vs 9.1 ± 3.3cm, p=0.006, higher systolic velocity parameters as well as more prolonged diastolic deceleration times. Con-
clusion: In the setting of AIS, coronary flow parameters are increased. Despite higher diastolic pressure in AIS and NIHSS≤4, 
coronary flow parameters are similar to those with NIHSS≥5 implying higher coronary resistance. 
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Microhemorrhages in the corpus callosum on susceptibility weighted image as anoxic brain injury

D. W. Park, T. Y. Kim

Radiology, Hanyang University Guri Hospital, Guri, South Korea

Purpose: Microhemorrhages as well as vasogenic edema in the corpus callosum has been reported to be a characteristic MR 
finding in severe acute respiratory distress including high altitude cerebral edema (HACE). This study is to present microhem-
orrhages in the corpus callosum in brain MR images after suffering from anoxic brain injury. Materials: And methods; 
Among 54 patients who survived from anoxic brain injury and conducted MR imaging during last five years, 28 patients who 
have susceptibility weighted image (SWI) are enrolled in this study. six patients (all men) among them show microhemorrhages 
in the corpus callosum, All of whom don’t have any previous history of acute mountain sickness, COPD and/or sepsis that may 
accompany microhemorrhages in the brain. Results: SWI reveals multiple microhemorrhages in the corpus callosum in all sev-
en patients who suffered from anoxic brain injury. These callosal microhemorrhages look similar to the microhemorrhages that 
has previously been described in climbers who suffered from HACE. The incidence of microhemorrhages detected in the corpus 
callosum on SWI is about 21.4% (6/28). Other anoxic brain injury associated diffusion restricted lesion in the cortical and deep 
gray matter is found only in one patient who were not finally recovered. Conclusion:Microhemorrhages in the corpus callosum 
could be suggestive MR findings that characterize anoxic brain injury. It may be developed by the disruption of blood-brain bar-
rier due to increased capillary and central venous pressures from anoxic brain injury induced hypoxia. This study implies that 
anoxic brain injury could show congruent cerebral injuries as high-altitude cerebral edema.
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Comparative analysis of the noninvasive examination methods with angiography in concomitant coronary and carotid ar-
tery disease

A. Irnazarov, S. Djafarov, R. Karimov

Faculty and Hospital Surgery, Tashkent Medical Academy, Tashkent, Uzbekistan

Question: Compare the data of angiographic noninvasive studies in patients with combined lesions of coronary and carotid arteries. 
Methods: We have analysed the results of examinations and surgical interventions in 120 patients with combined coronary and carotid 
artery disease. Age ranged from 44 to 82 years. Selective coronary angiography was performed to the patients experienced myocar-
dial infarction (MI) – 67 (66%), as well as with angina FC III – 28 (27%), and FC IV – 7 (7%). In 22 (21%) patients were diagnosed 
diabetes 2nd type. In order to identify the lesions of the carotid arteries performed routinely ultrasound duplex scanning (USDS) with 
transcranial Doppler. The indication for carotid arteriography were asymptomatic stenosis (more than 70%) in 63 (62%) patients, and 
symptomatic stenosis (more than 60%) in 39 (38%) patients. Moreover, in 13 (12.7%) patients had previous stroke. Selective carotid 
arteriography was performed with coronary angiography simultaneously in all cases without the depending on the type and nature of 
the atherosclerotic plaque. Results: Angiographic conformation of USDS results was obtained in 73 (71%) cases, significant lesion 
of coronary arteries (SYNTAX score more than 32) in 85 (83%) cases, in the rest of cases the SYNTAX score varied from 22 to 32. 
In 73 (71%) patients noted an association between high-scoring SYNTAX score and severe carotid artery lesion. In view of the risk 
of complications and mortality, all patients underwent staged intervention. All operations were carried out successfully and there were 
not any complications and mortality during the early postoperative period. Conclusions: Simultaneous selective coronary and carotid 
angiography is the “gold standard” of diagnosis with concomitant coronary and carotid artery disease. USDS is not an independent 
method of diagnosis in the current pathology and therefore should be confirmed by angiographic examination methods. With increas-
ing of the SYNTAX score, increases the severity of carotid artery disease.
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Atrial fibrillation and cognitive impairment – challenge to community nursing care

J. L. Clua-Espuny1,2,3, M. L. Queralt-Tomas1, M. A. Gonzalez-Henares1,3, A. Panisello-Tafalla1, W. Campo-Tamayo1, E. Muria-Sub-
irats1, T. Forcadell-Arenas1

1Primary Care, Institut Catala de la Salut, TORTOSA, Spain 
2Primary care, University Miguel Hernandez, Elx, Spain 
3Ebrictus Research Group, University Research Institute IDIAP Jordi Gorl, Barcelona, Spain

Question: In the developed countries around 3-4% of the people could be identified as chronic complex patient and they are increas-
ingly at risk of atrial fibrillation and cognitive impairment. The main objective of this study was to present the current findings on the 
association between Atrial fibrillation and cognitive impairment and mortality risk among chronic complex outpatients. Methods: We 
carried out a multicenter and prospective cohort study of mortality incidence since 01.01.2013 to 30.09.2016 in a sample of 932 adult 
patients registered as Chronic Complex Outpatient (CCP). To predict hazard ratios, mean survival time, and survival probabilities 
used a multivariate Cox regression. Results: The overall mortality among the CCP people with atrial fibrillation was 40.9% [CI95% 
35.4-46.4] and 56.9% if it associates to cognitive impairment (p 0.001). The long term survival was not different between the group 
of CCP with AF and without AF (p 0.463). In the survival analyses, the outcome independent factors were: Pfeiffer score [HR 1.07 
CI95% 1.005-1.146, p 0.036], the Barthel score [HR 0.99 CI95% 0.98-0.99, p 0.019], Charlson index [HR 1.17 CI95% 1.03-1.33, p 
0.015], and Heart Failure [HR 1.91 CI95% 1.33-2.74, p <0.001]. The cognitive impairment was found to increase the mortality by 2 
fold (Relative Risk: 1.69; CI95%: 1.31–2.17). Our results showed higher stroke incidence, but fewer and poor quality (c-TTR <60%) 
treatment with oral anticoagulants among those with cognitive impairment and Barthel score <60 (p < 0.001). Conclusions: There-
fore, persons with AF should be investigated for the presence of cognitive impairment and heart failure. A nurse-led, multidisciplinary 
home based intervention—using an AF algorithm— should be able to demonstrate favourable effects in patients with AF and also to 
lack of an integrated approach specifically directed to AF.
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Serum hepcidin quantification in atherosclerosis

V. Manolov1, S. Hadjidekova2, J. Petrova3, V. Vasilev1, M. Petrova3, L. Traykov3, H. Krushkov3, P. Jeliazkov3, K. Tzatchev1

1Dept. of Clinical laboratory and clinical immunology, Medical University, Sofia, Bulgaria 
2Dept. of Medical genetics, Medical University, Sofia, Bulgaria 
3Dept. of Neurology, Medical University, Sofia, Bulgaria

Question: Hepcidin leads to the deposition of iron in macrophages in atherosclerotic plaques by an increase in lipid peroxidation 
and progression of foam cells, which leads to the risk of atherosclerosis. Homocysteine is formed from methionine by way of the 
transmetalation. Atherosclerosis and thrombosis are conditions associated with homocystinuria and significantly high levels of ho-
mocysteine in the blood, suggesting that this is related to compromise the integrity of the vessel wall. Methods: 29 patients with 
atherosclerosis were enrolled; 15 females and 14 males. They had clinical and neurological examination, EMG; IMT and ABI were 
measured. They were evaluated for routine biochemical parameters, and additional serum hepcidin and homocysteine were quantified. 
Hepcidin and homocysteine were evaluated by ELISA methods. The results obtained from atherosclerosis patients were compared 
to age and gender matched healthy controls. Statistical analysis of established results was performed using Pearson”s correlation and 
Student”s paired t-test. Results: We found statistically significant elevated serum hepcidin and homocysteine levels in atherosclerosis 
patients compared to healthy controls (49.1 µg/L to 19.7 µg/L, P<0.001; 52.6 µmol/L to 8.7 µmol/L, P<0.005). We found a statistically 
significant correlation between serum hepcidin and IMT and ABI in atherosclerosis patients (r=-0.714 and r=0.685; P<0.005). Con-
clusions: Our findings suggest serum hepcidin quantification as an marker for iron deposition in atherosclerotic plaques and diagnosis 
of atherosclerotic changes. We appreciate financial support of Medical University, Sofia, as this study is part of Project № 5070/2016 
(Contract 4-C/2016) and № 8082/2016.
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A retrospective study of tia presentations at a district general hospital – are we underperforming? 

A. Ali, D. Heron, H. Mustafa, F. Smith, S. Farooq, C. G. Murugasu

Department of General Medicine, Health Service Executive, Cavan, Ireland

Background: Transient ischemic attack (TIA) is a brief episode of neurologic dysfunction resulting from focal temporary cerebral 
ischemia. It is now well recognised that people who have a TIA are at high risk of going onto have a stroke, and the risks of this hap-
pening are the highest in the first few days following the event. Aims: This audit studied the documentation of TIA presentations at 
a district general hospital, and compared this with recommended best practice (HSE Targets).The objective of this audit was to im-
plement best practice guidelines in relation to current practice of TIA management. Standard, indicator and target: Health Service 
Executive (HSE) guidance document: The Acute Management of TIA Care Bundle Version 1.2. Methodology: A retrospective study 
of 61 cases was examined over a 6 month period in 2016. Documentation was assessed for:

1. The usage of the ABCD2 score in TIA management

2. To assess if the final diagnosis of TIA was documented

3. To assess if CT Brain or MRI was performed within the HSE 24 hour target

4. To assess the timing of Carotid artery imaging (HSE target within 72 hours)

5. To assess the proportion who required hospital admission (i.e. high ABCD2 score)

Results of the first audit round: 8% of patients presented with TIA were under the age of fifty. 13/61 patients were sent home from 
the Emergency Department/Medical Assessment Unit, and there was no follow up arranged in 8 of the cases. For 88% of the patients 
ABCD² score was not calculated, however 82% of patients were documented with a diagnosis of TIA. 88% (n=54) patients had CT 
Brain/MRI within the HSE 24 hour target, and only 39% (n=24) had Carotid artery imaging as per HSE target guidelines. Conclusion: 
The current TIA management is suboptimal. On average, ten patients per month were admitted with TIA therefore it is quite a common 
presentation. About 80% of patients were admitted with an average LOS (length of stay) of 0 to 4 days. There is a lack of stratification 
of ABCD² score which leads to an uncertainty of the TIA burden in our population. Action plan: Increase the awareness of the HSE 
guidance document: Acute Management of TIA Care Bundle. Presentation to hospital management in order to provide funding for the 
nature and feasibility of TIA clinics. To incorporate the ABCD² score into the medical admission booklet and to re-audit in 6 months.
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Idiopathic hypereosinophilic syndrome with Loffler endocarditis revealed by multiple ischemic strokes – two cases report

H. Lisa, M. Gioia, L. Jean Christophe, B. Mathieu, S. Marion, R. Sebastien

Neurology, Stroke Unit, CHU NANCY, Nancy, France

Multiple ischemic strokes can be the first symptoms of idiopathic hypereosinophilic syndrome (IHES). Cardiac involvement is 
well described in IHES and it is a major cause of morbidity [1]. In current practice, it is a rare etiology of stroke and it have to be 
investigated in patients with stroke and hyper eosinophilia, to treat them quickly, before cardiac failure and systemic embolism. We 
report 2 cases of patients, hospitalized in stroke unit for multiple ischemic strokes, with a hyper eosinophilia on their blood test at 
admission, whose transthoracic echocardiography (TTE) and cardiac MRI suggested a Loffler endocarditis. Patients were women, 
hospitalized for acute aphasia and alteration of general status. Their cerebral MRI showed ischemic and recent strokes in different 
vascular territories on diffusion-weighted, multiple lobar and cortical micro bleed on T2* MRI without arterial occlusion of Willis 
circle. Blood tests performed in the first patient revealed a hyperleukocitosis with a level of eosinophil lymphocytes at 6080/µL. In 
the second patient, blood tests showed a hyperleukocitosis with a level of eosinophil lymphocytes at 2288/µL. For the two patients 
myelogram was normal, viral and parasitic serologies were negative, and auto immune explorations were negative. TTE of patients 
found a mitral valve insufficiency and a normal left ventricular ejection fraction. A cardiac MRI was performed and showed for the 
first patient, a subendocardial fibrosis, without thrombus, and for the second patient, a subencocardial fibrosis with a ventricular 
thrombus. The diagnosis was IHES. A mechanism of thromboembolism from subendocardial fibrosis and ventricular thrombus was 
suspected [2, 3]. In the absence of any infectious etiology, a treatment by corticosteroid with 1mg/kg and anti-vitamin K therapy were 
introduced in order to avoid a new cardio embolic stroke or a cardiac failure. Patients had a good outcome, with an improvement 
of neurological exam and without arterial thrombosis recurrence. Eosinophil count normalized in a few weeks. According to these 
two cases report, in front of multiple ischemic stroke and hyper eosinophilia, it”s important to research a cardiac disease thanks to 
transthoracic echography and cardiac MRI. Cardiac MRI is a capital complementary exam to do the diagnosis because TTE hasn”t 
detected subendocardial fibrosis and ventricular thrombus that are typical signs of Loffler endocarditis [4]. 1. Mankad R, Bonnichsen 
C, Mankad S. Hypereosinophilic syndrome: cardiac diagnosis and management. Heart2016 Jan; 102(2):100-6. 2. Grigorian M, Geis-
ler SD, St Louis EK, Baumbach GL, Davis PH. Cerebral arteriolar thromboembolism in idiopathic hypereosinophilic syndrome. 
Arch Neurol2009 Apr;66(4):528-31. 3. Wang S, Wang A, Guo B, Zhu S, Chi Z, Zhao X. Loffler endocarditis with multiple cerebral 
embolism. J Stroke Cerebrovasc Dis. 2014 Jul;23(6):1709-12. 4. Voilliot D, Filippetti L, Mandry D, Huttin O, Selton-Suty C. Multi-
modality cardiac imaging and hypereosinophilic cardiomyopathy. Int J CardiovascImaging. 2016 Oct;32(10):1509-10.
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Left atrial dysfunction is related to embolic infarct of undetermined source

J. H. Lee, J. Yoo, M. S. Oh, K. H. Yu, Y. Lee

Neurology, 1Kangdong Sacred Heart Hospital, Hallym University, Seoul, South Korea

Background and purpose: Frequent atrial premature beats (APBs) and enlarged left atrium (LA) are known to be markers of LA 
dysfunction. LA dysfunction may cause thromboembolism even in the absence of atrial fibrillation. We sought to find whether frequent 
APBs and enlarged LA are associated with embolic stroke of undetermined source (ESUS) than lacunar stroke. Methods: Patients 
with ESUS were consecutively recruited from two hospitals in Korea. ESUS was defined as follows: ischemic stroke with (a) no atri-
al fibrillation on 24-hour Holter monitoring, (b) no high risk cardiac disease on transthoracic echocardiography, (c) no symptomatic 
arterial stenosis on magnetic resonance angiography, covering intracranial and extracranial cerebral vessels including aortic arch. (d) 
embolic infarct patterns (multiple, single cortical, or single subcortical infarct over 2cm on diffusion weighted image). We excluded the 
patients with incomplete studies or other determined causes. We defined LA dysfunction as both LA volume index (LAVI) > 35 mL/
m2 and highest tertile of Holter-detected APBs. We assessed whether LA dysfunction was associated with ESUS than lacunar stroke. 
Results: 125 patients were classified with ESUS, which were compared with 69 patients with lacunar stroke. Patients” mean age was 
62.2 (SD, 14.1) years and 134 male (69.1%). The median Holter-detected APB count/24 h was 29 (interquartile range, 12–115) among 
ESUS patients versus 15 (interquartile range, 6.5–50) among lacunar stroke patients. Patients with LAVI > 35 mL/m2 were 52 (41.6 
%) among ESUS versus 25 (36.2%) among lacunar stroke patients. LA dysfunction was detected in 28 (22.4%) among ESUS patients 
versus 5 (7.2%) among lacunar stroke patients (p value = 0.007). Logistic regression analysis showed that LA dysfunction tended to be 
associated with ESUS , however there was no significant difference(Odds ratio 2.646, 95% confidence interval 0.910-7.696, p=0.074). 
Conclusions: LA dysfunction might be associated with ESUS than lacunar stroke. Further large scale studies are needed to confirm 
our results.
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MRI findings in patients after long-term left ventricular assist device implantation

S. Murase1, S. Okazaki2, Y. Gon1, K. Todo1, M. Sakaguchi1, D. Yoshioka3, Y. Sawa3, H. Mochizuki1

1Department of Neurology, Osaka University Graduate School of Medicine, Suita, Osaka, Japan 
2Department of Neurology, National Cerebral and Cardiovascular Center, Suita, Osaka, Japan 
3Department of Cardiovascular Sugery, Osaka University Graduate School of Medicine, Suita, Osaka, Japan

Background and purpose: Recent technological innovation has enabled long-term use of an implantable left ventricular assist device 
(LVAD) for patients with severe heart failure. The LVAD support can improve the prognosis and quality of life in patients with severe 
heart failure, however, the potential impact of long-term continuous-flow LVAD implantation on the human brain remains to be elu-
cidated. In this study, we examined the characteristics of brain magnetic resonance imaging (MRI) in patients who could successfully 
wean from LVAD after long-term LVAD implantation. Methods. We retrospectively reviewed the consecutive patients who underwent 
cardiac transplantation or successful LVAD explantation after continuous-flow LVAD implantation from December, 2010 to May, 
2016. Brain MRI examinations, including T1-, T2-, Fluid attenuated inversion recovery (FLAIR)-, and T2*-weighted images were 
performed to all patients without contraindication. All images were independently evaluated by two stroke neurologists for ischemic 
and hemorrhagic lesions. Results: Of the 44 patients reviewed, 37 who underwent brain MRI after removal of LVAD were enrolled in 
this study. Among the 37 patients, 34 (92%) received cardiac transplantation and 3 did successful LVAD explantation due to myocardial 
recovery. The median duration of LVAD implantation was 32 months (range: 4 – 52 months), and median age was 38 years old (20 – 66 
years old). Twelve patients (32%) developed symptomatic stroke (8 ischemic and 6 hemorrhagic) during LVAD support. White matter 
hyperintensity was found in 21 patients (57%) (Fazekas Grade 3 in 1, Grade 2 in 5, Grade 1 in 15), superficial siderosis in 10 (27%), 
and microbleeds in 36 (97%). Median number of microbleeds were 5 (IQR: 3 – 10), and most of them were found in lobar regions. 
Representive cases are shown in Figure1. Conclusions: White matter hyperintensity, superficial siderosis, and lobar microbleeds were 
frequently found in patients after long-term LVAD implantation. Chronic hypoperfusion and coagulation disorder due to LVAD implan-
tation may lead to microangiopathy. 

Figure 1: a) white matter hyperintensity, b) superficial siderosis, c) microbleeds 
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System of real-time non-invasive diagnosis of cerebrovascular autoregulation impairments during cardiac surgery with 
cardiopulmonary bypass and assessment of postoperative deterioration of cognitive functions

V. Petkus1, B. Kumpaitiene2, M. Svagzdiene2,3, E. Sirvinskas2,3, R. Zaklelis1, S. Krakauskaite1, R. Chomskis1, R. Benetis2,3, A. 
Ragauskas1

1Health Telematics Science Institute, Kaunas University of Technology, Kaunas, Lithuania 
2Institute of Cardiology, Medical Academy, Lithuanian University of Health Sciences, Kaunas, Lithuania 
3Kaunas Klinikos, Hospital of Lithuanian University of Health Sciences , Kaunas, Lithuania

Question: Post-operative cognitive dysfunction (POCD) occurs in approximately 40–60% of patients after cardiopulmonary bypass 
(CPB) surgery. The incidence of deteriorated cognition still remains high after 6 weeks and 1 year (30–25 %). Pilot clinical data 
suggest that real-time diagnosis of patient-specific cerebrovascular autoregulation (CA) status by non-invasive monitoring and man-
agement of mean arterial pressure (MAP) and cerebral perfusion could prevent post-operative neurological complications. Recent 
investigations demonstrate that the lower limit of CA is patient-specific and that CA may deteriorate at the MAP which is below 
this physiologically acceptable limit of intact CA. This study presents the innovative system for protecting the brain during CPB 
surgery capable to real time diagnose of brain perfusion by non-invasive monitoring of cerebrovascular autoregulation status. The 
goal the study was to detect impaired CA episodes during CPB surgery and to investigate the relationship between CA impairments 
and the rate of POCD. Methods: Prospective observational study was conducted at the Hospital of Lithuanian University of Health 
Sciences, Kaunas, Lithuania. Fifty-nine patients undergoing elective coronary artery bypass graft (CABG) surgery without preoper-
ative neurological disorders were included. CA was monitored during surgery with CPB using a novel diagnostic system, the “Vit-
tamed 505”, which non-invasively assesses CA status in real-time. All patients underwent a series of neuropsychological tests the 
day before cardiac surgery and ten days after the surgery in order to identify deterioration of cognition. Results: 12 patients (20%) 
experienced POCD. 10 patients (17%) had deteriorated cognition. 37 patients (63%) had no cognitive deterioration. The total time 
of CA impairment, the duration of the single longest CA impairment event as well as the area under curve of the CA index during 
these events is reliably associated with POCD (p < 0.05) when critical duration of the longest CA impairment event was 240 s (χ2 = 
4.11, p = 0.04). Conclusion: Temporal CA impairments are associated with worse outcomes of patients underwent CPB surgery. The 
duration of the single longest CA impairment event and the area under curve of CA index during these events are reliably associated 
with POCD. One cause of impaired CA is cerebral perfusion pressure lower than the individual lower limit of CA. Acknowledge-
ments: This research was funded by a grant from the Research Council of Lithuania (No. MIP- 022/2014).

Figure 1.: Relationship between the longest episode of cerebrovascular impairment and post-operative cognitive function. Dura-
tion of the longest episode of cerebrovascular impairment above the critical threshold of 240 s (green line) is related with deterio-
rated cognition and post-operative cognitive dysfunction (χ2 = 4.11, p = 0.042). 
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Role of nitroxidergic reactions of blood circulation in the development of cognitive disturbances in patients with arterial 
hypertension complicated with ischemic stroke

M. Salokhiddinov, M. Khaliqov, A. Norboboyev

Tashkent Medical Academy, Tashkent, Uzbekistan

Introduction: Cognitive disorders are early signs of chronic vascular brain damage. As evidenced by recent research, hypertension 
is an independent risk factor for development of cognitive dysfunction in all age groups; high blood pressure in adolescents may be 
accompanied by a number of cognitive function disorders, specifically mathematic ability and creativeness. Long-term observation 
of middle-aged individuals suffering from hypertension demonstrates that they are more prone to develop cognitive disorders. Ob-
jective: To study the role of nitroxidergic reactions of blood circulation in the development of cognitive dis in patients with arterial 
hypertension complicated by ischemic stroke. Material and Methods: The study involved 35 patients of both sexes, aged from 38 
to 69 years. All patients were examined neurologically, computer tomography of the brain was implemented. We evaluated endothe-
lialdependentvasodilatation (EDVD) by Celermajer method. The level of stable metabolites of nitric oxide - nitrite and nitrate (NOs) 
were determined by reaction Gris. Neurological status was assessed by the Scandinavian scale. Cognitive impairment was assessed 
by a brief evaluation scale MMSE mental status. Surveyed patients were divided into 3 groups - the first group - patients with mild 

cognitive impairment, a second group of people with mild cognitive impairment, a third group with severe cognitive impairment. The 
control group consisted of 9 patients without vascular disease and without cognitive impairment. Processing of the data was carried 
out with the help of «Statistica 6.0» program. Results: There was a decrease EDVD level by 7,5 ± 0,8% (p <0.05), and reduced NOs 
emissions by 8% (p> 0.05) in patients with 1 and 2 degrees of hypertension in the first group. In the second group, patients with grade 
2 and 3 hypertension, EDVD under occlusive test was 4 ± 0,7% (p<0.05) and a marked reduction NOs levels by 25% (p <0.05). EDVD 
decreased by 3.6 ± 0.47% and NOs concentration dropped by 53% (p <0.01) patients with grade 3 hypertension in the third group. 
Conclusion: Thus, nitroxidergic reactions of the circulatory system, resulting in a decrease in the severity of vasodilatory responses 
and thus to increased vasoconstriction, which in turn contributes to the progression of cognitive impairment during IS. Also, there is a 
positive correlation between the severity of hypertension and cognitive impairment at IS
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Profile of patients known to have atrial fibrillation presenting with a stroke in a District General Hospital in the United King-
dom

J. Deb-Barman, R. Cooper, G. Petruso, K. Chatterjee

Stroke & Elderly Medicine, Countess of Chester NHS Foundation Trust, Chester, United Kingdom

Background: Despite the availability of highly effective treatments to prevent ischaemic strokes in patients with Atrial Fibrillation 
(AF), stroke still happens in this group of patients. In this project, we investigated the factors behind their strokes, whether they could 
have been prevented and their outcome. Methods: Patients with known AF, admitted from January 2014 to August 2016 with an isch-
aemic stroke, confirmed by a stroke physician, were included in this study. Their clinical case notes were reviewed in detail to identify 
the aetiology, anticoagulation history, type of stroke and the outcome. Mortality data at six months were collected from the Office of 
National Statistics data via the Sentinel Stroke Audit website. The most recent “stroke deemed to be preventable” was judged by two 
senior clinicians from the reasons behind the decision of not using or stopping the anticoagulation, or the inability to act appropriately 
from the available time in the therapeutic window, was agreed jointly from the available information based on pre-specified criteria. 
Results: 226 patients (52% female) with a mean (+SD) age of 81(+11) with known AF were admitted with a stroke during this period. 
137 (61%) were not on any anticoagulation at the time of their stroke, of which 60 (44%) were previously on an oral anticoagulant but 
this was stopped prior to their stroke for various reasons. “No clear reason” (23%) was the commonest reason for not being on oral an-
ticoagulant followed by “falls or perceived risk of falls” (18%), “history of internal extracranial bleeding, including GI bleeding (12%) 
and “patients” choice” (12%). Of those who had a stroke on anticoagulation, 84% were on warfarin and 16% were on a Novel antico-
agulant; two-thirds of those who had a stroke on warfarin had a sub-therapeutic INR. In those with strokes “deemed to be preventable” 
(44%), they were older, more likely to be female, had more severe stroke and were more likely to die or be newly institutionalised (table 
1), compared who those with strokes which were not deemed preventable. Conclusion: In patients with known AF, more than two out 
of five strokes could have been prevented. Women and the elderly were more likely to not receive anticoagulation appropriately, even 
though the benefit of treatment in this group is higher.

Figure 1 
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Value of the central hemodynamics indices in the clinical picture of transient ischemic attacks

S. Shirmatov1, Y. Madjidova1, M. Abdullaeva2

1Neurology, Child Neurology and Medical Genetics, Tashkent Pediatric Medical Institute, Tashkent, Uzbekistan 
2Neurology, Tashkent State Dental Institute, Tashkent, Uzbekistan

Objective: To study the clinical features of transient ischemic attacks (TIA) on the background of arterial hypertension (AH). Methods: 
The study included 60 patients (40 men and 20 women) aged between 44 and 78 (64,7 ± 13,1 years). The control group (10patients) 
consisted of the equals in age who have suffered TIA on the background of normal blood pressure. In our study etiological factors of TIA 
were: combination of cerebral atherosclerosis and hypertension 70% (42 patients) and cerebral atherosclerosis with the main cerebral 
arteries (MCA) involvement 30% (18 patients). Examination of central hemodynamics was conducted by measuring the blood pressure 
at the time of TIA and the first 2 hours after a TIA. Status of MCA examined by doppler ultrasonography using a «Vasoscan» (Sonicaid, 
England) with 2, 4, 8-MHz probe. The data obtained were statistically processed. Results and discussion: Study, showed that the TIA 
developed, as a rule, on the background of hypertension. The average figures of blood pressure at the time of TIA were 156,4 ± 12,7 
mm Hg, and are often regarded by the primary care physicians as hypertensive cerebral crises. In addition, the high numbers of systolic 
blood pressure had an influence on the duration of transient ischemia. Presence of AH increased the duration of TIA, in comparison 
with the control group, i.e. on the background of systolic blood pressure of 140 mm Hg or more, TIA lasted from 1 hour to a day. This 
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is due to a dual mechanism of transient cerebral ischemia. Firstly, it is a thromboembolism of small cerebral vessels, and secondly, this 
persistent cerebral vasoconstriction as a result of AH. Conclusion: Summing up the above we can note that hypertension should be 
referred to one of the central hemodynamic factors, aggravating the clinical picture and duration of transient cerebral ischemia. This, 
by-turn, justifies the use of antihypertensive drugs in the treatment of TIA. Moreover, the use of antihypertensive drugs should be not 
only urgent, but also planned, considering TIA recurrence risk due to high blood pressure.
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Prevalence of stroke in patients with heart failure

E. Silva Sampaio1, M. M. Carneiro Oliveira, E. Lima Freitas, T. C. Silva Fonseca, G. Steffen Bonadie Albuquerque, T. Reis da Hora, 
J. Ramos Kawaoka, M. A. Bulhões Hatem, E. J. Nassri Câmara, A. M. Souza Fernandes, R. Aras 

Graduate Program in Medicine and Health, Federal University of Bahia, Salvador, Brazil

Background: Ischemic stroke accounts for about 85% of all strokes. Among the causes of the Ischemic stroke, it can be highlighted 
the cardioembolic etiology, characterized by the occlusion of a cerebral artery by a thrombus originated in the heart, either by atrial 
fibrillation, wall akinesia, apical aneurysm (in case of Chagas disease) or other mechanisms. Objective: To describe the prevalence of 
Ischemic cardioembolic stroke in patients with heart failure. Methods: A prospective, cross-sectional study performed at the outpa-
tient clinic of a reference hospital in cardiology, in the city of Salvador-Bahia, Brazil, from December/2015 to December/2016. The 
presence of Ischemic stroke was confirmed by Cranial Tomography (CT) and the presence of spontaneous echogenic contrast and/or 
intracavitary thrombi, as a cardioembolic cause of cerebral ischemic event of cardioembolic etiology was confirmed by Transesopha-
geal Echocardiogram (TEE). Results: Of the 60 patients with HF, 51.7% were males, with a mean age of 61.2 ± 10.7 years, 93.3% were 
of black ethnicity and 55% had idiopathic HF. A prevalence of 55% of Ischemic stroke cases was observed in the sample, which 12% 
had spontaneous echo contrast in the left atrium, and 71.4% had atrial fibrillation / flutter and 86.7% had CHADS2 score> 3. As for 
comorbidities, 90% presented arterial hypertension and 56.7% had dyslipidemia. It was also evidenced that 50% were former smokers 
and 48.3% former drinkers. The mean of left ventricular ejection fraction (LVEF) by the Simpson rule was 46.2 ± 16.5%. There was no 
association between Ischemic stroke evidenced on CT and spontaneous echo contrast by TEE (p = 0.61). It was observed that 57.1% 
of the patients with spontaneous echo contrast were females and that 01 patient who presented intracavitary thrombus in the left ven-
tricle did not present Ischemic stroke on CT, but this patient was anticoagulated with Warfarin due to atrial fibrillation, presented INR 
in the therapeutic range (2.0-3.0), with LVEF of 32% and left atrial appendage emptying velocity of 17cm / s. Conclusion: There was 
a high prevalence of Ischemic stroke cases in the sample, but there was no association between Ischemic stroke evidenced on CT and 
spontaneous echo contrast by TEE.
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Consecutive carotid and coronary surgery for combined carotid and coronary artery disease in patients with high Syntax 
Score

A. Irnazarov, R. Karimov

Faculty and Hospital Surgery, Tashkent Medical Academy, Tashkent, Uzbekistan

Objective: To demonstrate that staged, consecutive, carotid endarterectomy (CEA) and coronary artery bypass grafting (CABG) are 
safe, perhaps preferable, alternative for the treatment of patients with severe coronary (SYNTAX Score ≥32) and carotid artery dis-
ease. Methods: During a 2-year period ending November 2016, 26 (23%) of 113 consecutive patients who were referred for isolated 
coronary surgery (due to the high risk of PCI according to the SYNTAX Score) were found to have significant carotid disease and 
underwent CEA, and subsequently, CABG. The mean age was 65.2±5.9 years and 66 (85.7%) were males. The majority (84.6%) had 
multiple vessel lesion. Carotid disease was unilateral in 17 patients (65%) and bilateral in nine (35%), and 19 (73%) were neurological-
ly asymptomatic. All patients were tested by ultrasound duplex scanning of carotid arteries (USDS), CT angiography, selective carotid 
and coronary arteriography after ruin methods of diagnostics. Only obstructions >70% were considered for endarterectomy. Results: 
Thirty-five isolated CEAs were performed with the assistance of carotid shunt in all but one. There were no deaths. There were one 
transient ischemic attack (3.8%) and one stroke (3.8%), no myocardial infarctions (MI). The mean admission time was 8.0±2.5 days. 
The staging interval ranged wildly. During coronary surgery one patient (3.8%) died. There were two cases (7.7%) of stroke and one 
(3.8%) a MI. The mean admission time was 9.3±5.0 days. All patients experienced smooth perioperative period in both interventions. 
Conclusions: Staging of carotid and coronary operations resulted in low global perioperative mortality and morbidity rates in these 
high-risk patients and is a good alternative therapeutic option.
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Subclinical coronary atherosclerosis in subjects with ischemic stroke caused by cervicocephalic atherothrombosis – prelimi-
nary results
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2Cardiology, Instituto do Coração, University of Sao Paulo, Sao Paulo, Brazil 
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Background and aims: Agatston coronary calcium scores (CAC) >100 are associated with a high rate of incident coronary heart dis-
ease (CHD). We compared, in a multiethnic population, CAC in patients with ischemic stroke without symptomatic CHD caused by 
either cervical carotid atherosclerosis (Groupcerv) or intracranial atherosclerosis (Groupintra) to a control group of healthy individuals 
(Groupcont). Methods: Design: cross-sectional study. Inclusion criteria: age 45-85 years; Groupcerv: symptomatic stenosis ³ 50% in 

the cervical carotid artery and no ³ 50% stenosis in any intracranial artery; Groupintra: symptomatic stenosis ³ 50% in an intracranial 
artery and no ³ 50% stenosis in the cervical carotid artery; Groupcont: no history of stroke or cervicocephalic stenosis ³ 50%. Ex-
clusion criteria: history of coronary heart disease, EKG evidence of previous myocardial infarct or cardioaortic sources of emboli. 
Frequencies of CAC > 100 in each group will be compared with the chi-square test. Multiple regression will be performed to evaluate 
predictors of CAC>100. Results: Until now, 189 subjects were screened, 40 were included in Groupcerv, 14 in Groupintra and 13 
in Groupcont. There were no statistically significant differences in age, gender or CAC between the groups. CAC >100 were found 
in 42.1 % of subjects in Groupcerv, 35.7% in Groupintra and 46.2% in the Groupcont (p=0.854). In the multiple regression analysis, 
only age presented statistical significance to discriminate CAC ≥ 100 (1.03-1.23, p=0.012). Conclusions: These preliminary results 
suggest a high risk of subclinical CHD in all groups evaluated, possibly related to poor control of risk factors in the Brazilian pop-
ulation. This study is ongoing.
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Cardiac myxoma revisited – another cause of transient global amnesia?

S. B. Lee1, S. C. Chung2

1Neurology, Catholic University of Korea, Uijeongbu-si, South Korea 
2Chest surgery, Catholic Universtiy of Korea, Uijeongbu-si, South Korea

Background and significance: Transient global amnesia caused by various medical condition. There have been suggested several 
pathomechanisms including stroke, epilepsy and so forth. We report a patient who presented with transient global amnesia (TGA) 
with right parietal cortical infarction caused by cardioembolism due to cardiac myxoma. Case: A 38 year-old right-handed male with 
twelve-year of education came to ER with acute onset amnesia. His wife said he did not remember anything he had done during the 
day and repeatedly asked her “What did I say?” any time saying something to her. He did not complain about dyspnea, faintness or 
dizziness. Previously he had dyslipidemia but not treated with medication. On examination, he was well oriented except to time and 
was unable to retain new information. His general and neurological examinations were normal. He had a brain MRI with diffusion, 
MRA and MR perfusion. For further evaluation, he underwent neuropsychological test, Holter monitoring, transcranial Doppler with 
saline agitation test, routine blood tests, transthoracic and tranesophagealechocardiogrphy. On MRI, there were multiple small nodu-
lar and irregular diffusion restrictions at the right posterior frontal, parietal subcortical white matters and insular lobe. And MRA and 
MR perfusion showed no abnormal stenotic lesions and perfusion delay. His amnestic episode resolved after 12 hours of onset. But 
neuropsychological test performed on the 3rd hospital day revealed memory impairment especially delayed recall in verbal memory 
without overcome by recognition while immediate and delayed recall impaired but overcome by recognition in visual memory. Also 
it showed impairment in fontal executive function but sparing of attention, language function and praxis. Holter monitor was normal. 
Transcranial Doppler showed normal intracranial flow pattern and no microembolic signal was found during saline agitation test. 
On transthoracic echocardiography there showed 10 X 6 mm sized mass-like lesion on the anterior leaflet of mitral valve in the left 
atrium without any other valvular or wall motion abnormality. During transesophagealechocadiography this lesion revealed as 15 x 
7 mm sized fluctuating lobulating mass-like lesion suggestive of myxoma. Emergent surgery was decided and performed on the 4th 
hospital day. Irregular shaped pale brown soft tissue was resected and the diagnosis of cardiac myxoma was confirmed by pathology 
report. No perioperative complication was occurred. And he discharged home without neurologic deficit on the 14th hospital day. 
Conclusion: In young stroke patient with unknown etiology, thorough cardiac evaluation is important to find intracardiac abnormal-
ities such as cardiac myxoma or infective endocarditis as a cause of cardioembolism.
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Heart and brain – when the two meet – a case series

C. S. Ng, M. Syawal, O. Maskon, N. Mohd Ibrahim

Pusat Perubatan Universiti Kebangsaan Malaysia, Kuala Lumpur, Malaysia

Question: Circumstances predisposing to MI or stroke are similar. Clinical appearances of such patients, however, could vary as 
elaborated in the following three cases. Case Series: The first case illustrated a 33-year-old man with erratic diabetic control, pre-
sented to us with concurrent chest pain (acute inferolateral myocardial infarction) and acute stroke with reported right sided hemi-
paresis and facial nerve upper motor neuron palsy. He was thrombolysed and was discharged well. The second case is a 71-year-old 
man, delayed presentation for inferior myocardial infarction, but no chest pain on arrival. History of syncope and fell the night before 
after the onset of chest pain. CT imaging revealed evidence of lacunar infarct. Nonetheless, chest pain recurred after 24 hours with 
evolving ECG changes and cardiogenic shock. Dual antiplatelet was continued and was opted not for thrombolysis/angioplasty. 
Alas, he succumbed to his condition 6 hours later. The final case described a 73-year-old woman with 2-day history of expressive 
aphasia and altered mental status. Ensuing investigations confirmed existence of both left MCA infarct and inferolateral myocardial 
infarction. Heparin infusion was initiated for 3 days in view of large cerebral infarct and she was discharged well. Discussion / Con-
clusion: We conjecture that management of patients with stroke and MI remains challenging. The first case was rather acute with 
both stroke and MI contradicts each other in terms of thrombolysis. The second case, though late presentation, but the MI recurred 
and underlying stroke argued against thrombolysis. While the third case came with stroke while the exact time course of MI was 
undetermined. It could well represent stroke mimicking MI. This case series underline the management dilemma due to paucity of 
consensus. Majority have reported on thrombolysis alone, while combination of percutaneous coronary intervention and mechanical 
thrombectomy has rarely been reported.3
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Self-reported prevalence of stroke compared to cranial tomography in patients with heart failure

E. Silva Sampaio, M. M. Carneiro Oliveira, E. Lima Freitas, J. Oliveira Pinheiro, L. Pereira de Magalhães, M. S. Silva Guim-
arães, L. Hollanda Oliveira, G. Steffen Bonadie Albuquerque, R. Saldanha Fróes da Silva, T. Reis da Hora, J. Nunes Mello, L. E. 
Santos Barretto, R. Aras 

Graduate Program in Medicine and Health, Federal University of Bahia, Salvador, Brazil

Background: Although stroke is diagnosed with the clinical history, the results of imaging tests such as Cranial Tomography (CT) 
assist in confirming the event, especially in asymptomatic patients. Objective: To compare the diagnosis of self-reported stroke with 
stroke identified in cranial tomography in patients with heart failure. Methods: A prospective, cross-sectional study performed at 
a cardiology outpatient clinic of a University Hospital in the city of Salvador-Bahia between 2013 - 2015. The presence of stroke 
was verified from the self-report of the patient and confirmed by reviewing the medical records. Then, all patients were submitted to 
CT. Self-report and CT results were classified as follows: true-positive (the patient reported a stroke and it was confirmed on CT); 
False-positive (there was a report of stroke although it was not diagnosed on CT); False-negative (the patient reported no history of 
stroke, but there was evidence of the event on CT) and true-negative (patient did not report stroke and did not present stroke on CT). 
Results: Of 101 patients with HF, 57.4% were males, with a mean age of 59.2 ± 13.1 years and 93.1% were of black ethnicity. As for 
comorbidities, 77.2% had arterial hypertension, 19.8% atrial fibrillation, 46.5% dyslipidemia and 51.5% were former smokers and 
43.6% were former drinkers. The left ventricular ejection fraction mean was 44.9 ± 16.8%. Twenty-two patients (21.8%) reported 
having a history of stroke. The prevalence of stroke on CT was 50.5% (51). Among these 51 patients with positive CT for ischemia, 
19 had reported a history of stroke, but it was observed that 3 of these patients had no confirmation of stroke diagnosis on CT. Tran-
sient ischemic attack (TIA) may have been a contributor to cases of false-positive in self-reported stroke. In addition, 32 patients 
who had no history of stroke had evidence of cerebral ischemia on CT. Forty-seven patients did not report stroke and did not present 
changes on CT. There were more true-negative (47) followed by false-negative (32). The sensitivity and specificity of self-reported 
stroke for the stroke diagnosis on CT were respectively: 37.2% and 94%. Positive and negative predictive values were respectively: 
86.4% and 59.5%. Conclusion: In assessing the diagnosis of stroke, cranial tomography associated with clinical symptoms of stroke 
can be used to determine the diagnosis of stroke.
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Risk factors for stroke in subgroups of patients with heart failure

E. Silva Sampaio, M. M. Carneiro Oliveira, E. Lima Freitas, T. C. Silva Fonseca, G. Steffen Bonadie Albuquerque, R. Saldanha 
Fróes da Silva, T. Reis da Hora, J. Nunes Mello, L. E. Santos Barretto, C. R. Bastos de Macedo, E. Martins Netto, R. Aras

Graduate Program in Medicine and Health, Federal University of Bahia, Salvador, Brazil

Background: Heart Failure (HF) has an increased risk of brain changes, especially in the elderly. Patients with HF have two to 
three times more risk of presenting stroke compared to patients without HF and atrial fibrillation (AF) is associated with a five-fold 
stroke risk. Objective: To identify risk factors for stroke in subgroups of participants with HF and AF. Methods: A cross-sectional 
study, performed at a cardiology outpatient clinic of a university hospital in the city of Salvador, Brazil, from 2013 to 2015. The 
participants were characterized in 3 groups: HF without AF, HF with AF, and without HF or AF. All participants underwent cranial 
tomography (CT). Cardiovascular risk factors were compared between participants with and without stroke. For each participant, 
the CHADS2 (heart failure, hypertension, age> 75 years, diabetes, previous stroke) was calculated. Chi-square test was used to test 
differences between groups. Results: Of 130 participants, 81 (61.8%) had HF without AF, 20 (15.3%) HF with AF and 30 (22.9%) 
had no HF or AF. In general population, the mean age was 60 ± 13.4 years and the mean of left ventricular ejection fraction (LVEF) 
was 48.9 ± 17.4%. A total of 66 (50.3%) stroke cases were identified through CT. Regarding the subgroups, HF with AF: 16 (80%) 
stroke cases were identified, without HF or AF: 15 (50%) cases and HF without AF: 35 (43.2%) cases (p = 0.01). In the HF group 
with AF, there were differences between age ≥ 60 years (p = 0.01), CHADS2 ≥ score 3 (p = 0.006), arterial hypertension (p = 0.002) 
and previous stroke (p = 0.04). In the HF group without AF, there were differences between age ≥ 60 years (p = 0.009), CHADS2 
score ≥ 3 (p = 0.01), alcohol consumption (p = 0.001), ischemic heart diseases (p = 0.02), previous stroke (p = 0.007) and LVEF ≤ 
40% (p = 0.02). There were no differences in the group without HF or AF. In the general sample, 21 participants used oral anticoag-
ulants, 16 of whom had a stroke and most were in the HF with AF group. Conclusions: In the analyzed subgroups there was a high 
rate of stroke, being higher in the HF with AF group. The risk factors more associated with stroke in the groups were: age ≥ 60 years, 
CHADS2 ≥ 3 and previous stroke.
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Stroke & ECHO – Are we adhering to the RCP stroke guidelines 2016? 

M. Penn, N. Sarania, M. Shevlane

Royal Victoria Infirmary, Newcastle Upon Tyne, United Kingdom

Introduction and background: According to the Royal College of Physicians Stroke Guidelines, TTE is only warranted when find-
ing a structural cardiac abnormality would change management, along with one of the following: 1. Clinical/ECG findings suggestive 
of structural heart disease, 2. Unexplained stroke/TIA – No risk factors or imaging suggestive of cardioembolic event. According to a 
NICE costing report, an ECHO costs £87. With approximately 150,000 strokes per year (stroke.org.uk), and with the average cost of 
care for an individual stroke patient close to £23,315, there is a need to limit the use of unnecessary resources. A number of patients, 
diagnosed with stroke/TIA, are discharged with further outpatient ECHO. Given this updated guidance on the appropriate use of TTE”s, 
our aim was to carry out a snap shot audit, with a view as to whether these new guidelines have been adhered to. In particular, has the 
request been justified, and has the scan changed management at follow-up. Aim: An audit is required to ensure we are adhering to these 
new clinical guidelines following their implementation. Objectives: Ensure all echo requests are appropriately justified post-stroke/TIA 
Determine whether echo conclusions have resulted in a change of stroke/TIA management. Methods: This is a local quality improve-
ment. Spreadsheets of all patients discharged in September 2016, with a diagnosis of stroke or TIA, and with an outpatient ECHO, were 
collected. A total of 39 patients were reviewed. Each patient”s diagnosis was clarified. Using discharge/clinic letters, we were able to 
identify both suggestions of structural heart disease, along with evidence of risk factors (ECG, PMH and imaging reports). Risk factors 
to include were identified using the stroke admission booklet…

·	 History of stroke

·	 History of TIA

·	 History of TIA in past month

·	 AF

·	 Hypercholesterolaemia

·	 Diabetes

·	 IHD

·	 Hypertension

·	 Peripheral Vascular Disease

·	 Current/Ex-Smoker

·	 Cardiac Failure

·	 FH of CVD/IHD

The data was validated by the consultant in charge of this audit, and double-checked.. The information was collated using MS Excel 
and MS PowerPoint was used to produce our presentation. Results: 7/39 patients = ECHO warranted, 17/39 have not currently had 
ECHO”s, o 4 DNA”s, o 1 cancelled, o 1 died, o 11 pending, Of the 22 patients with ECHOs reported:, o 2 = change of management 
(1 related to stroke, other related to HF meds) Conclusion: This has highlighted 2 main areas for discussion. Firstly, it would seem a 
number of ECHOs have been requested which could not be qualified by current guidelines. Of the 39 patients reviewed, 82% did not 
fulfil current criteria. Furthermore, of those with ECHO”s (regardless of its justification), only 1/22 had a change of stroke management. 
Interestingly, this patient fulfilled the guideline criteria, and would have therefore been picked up. This suggests that, although using a 
small patient population, the guidelines are a useful tool for highlighting when ECHOs are most appropriate.
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Influence of anesthetic techniques on occurrence of postoperative cognitive dysfunction in elderly patients.

A. Uzokov

Department of Anesthesiology and reanimatology, Andijan State Medical Institute, Andijan, Uzbekistan

Introduction:Postoperative cognitive dysfunction (POCD) is a disorder that develops in the early postoperative period, persisting for sev-
eral days or weeks and leading to decrease in higher cortical functions (speech, memory, attention, etc.). POCD is often associated with 
anesthetic techniques and drugs. This paper studied the effect of general, neuraxial and combined anesthesia on POCD development in 
elderly women undergoing gynecological surgery. Material and methods:The study featured 43 patients (mean age 65,0 ± 2.2 years). 
There were 12 women in the general anesthesia group, 23 in the neuraxial anesthesia group, and 8 women in the combined anesthesia 
group. Intraoperative monitoring included electrocardiography, non-invasive blood pressure measurement, determination of blood oxygen 
saturation level (rSO2) and determination of bispectral index (BIS monitoring). A day before surgery and on the 5th day after the surgery, 
neuropsychological tests were carried out through tracking test, Mini-Mental State Examination and frontal assessment battery. All intra-
operative indicators were normal in all the patients. Results: POCD was diagnosed in 3 women who were under general anesthesia, in 7 
women under neuraxial anesthesia and 2 under the combined group (25, 30 and 25 % relative to the total number of patients in the groups, 
respectively). The average rSO2 value was below the initial level in all groups: below by 6 % in the general anesthesia group, by 15 % 
in the neuraxial group, and by 10 % in the combined group. However, the differences were statistically insignificant (p >0.05). The study 
found no relationship between anesthetic techniques and POCD. Conclusion: Our study showed that the likelihood of developing postop-
erative cognitive dysfunction in elderly women undergoing gynecological surgeries does not depend on the type of anesthesia. Reduced 
cerebral oxygenation could be the cause of more frequent occurrence of POCD in neuraxial anesthesia. However, our findings on reduction 
of rSO in neuraxial anesthesia are not statistically significant. The hypothesis should be further tested in a group consisting of large number 
of patients. We also noted that Trail Making Test and Frontal Assessment Battery are the most sensitive POCD detection tools.
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Detecting Changes in the Human Brain caused by Atrial Fibrillation using Ultrasound and Deep Learning

P. Schmude

Sonovum AG, Leipzig, Germany

Motivation: Atrial fibrillation (AF) is a serious condition that can cause embolisms leading to strokes [1]. Related brain damage can be 
assessed using MRI, which is an expensive method both in time and money. A new technique called acoustocerebrography [2] (ACG) 
propagates ultrasound through the skull and measures the resulting time of flight and attenuation of the signal. The method generates a 
multispectral profile of the human skull, which has been used to detect stroke risk factors [3] and hypertension changes induced by hy-
pertension [4]. Participants: Data was collected in two studies, with 294 participants from a cross-sectional study and 102 from a study 
focusing on AF. Both studies were conducted in Warsaw, Poland. Participants in the AF study were aged 65.6 ± 6.38, participants of the 
cross-sectional study were included if they were in the same age range (51-84) and had no medical conditions in heart or brain. The mean 
age of the remaining 59 participants was 58.2 ± 5.43. Methods: Participants were measured three minutes each with a multispectral ul-
trasound signal. Time of flight and attenuation were extracted from the raw data by comparing the sent with the received signal. The data 
obtained was split into three second intervals, normalized and fed into a convolutional neural network (CNN) built up upon the TensorFlow 
[5] framework. The evaluation was done using a five-fold cross-validation. Results: Data collected by the ACG method and evaluated with 
the CNN shows a promising accuracy with a sensitivity of 0.639 and a specificity of 0.945. This proves that ACG is capable of collecting 
useful data for this application and that the CNN is a powerful tool to evaluate and process signal data. References: [1] Munger, T. M., 
Wu, L.-Q., Shen, W. K.. Atrial Fibrillation. Journal of Biomedical Research 2014, Vol. 28(1), pp. 1-17. [2] Bogdan et at. Multispectral 
Ultrasound DIagnostics Brain Health Monitoring System based on Acustocerebrography. MEDICON 2016, IFMBE Proceedings Vol. 57, 
pp. 977-981. [3] Wrobel et al. On ultrasound classification of stroke risk factors from randomly chosen respondents using non-invasive 
multispectral ultrasonic measurements and adaptive profiles. Biocybernetics and Biomedical Engineering 2015, Vol. 35(4), pp. 19-28. [4] 
Olszewski et al. The novel non-invasive ultrasound device for detecting an early change in the brain in patients with heart failure. European 
Journal of Heart Failure 2016, Vol. 18 (S. 1), pp. 307-308.

Figure 1
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A new application of acetazolamide (AZA) – key role on the hyperglycemic intracerebral hemorrhage

N. W. Yao1,2, Y. P. Chiu1,2, H. R. Ji3,2, C. D. Chiu1,3,4,2

1China Medical University, School of Medicine, Taichung, Taiwan 
2China Medical University Hospital, Stroke Center, Taichung, Taiwan 
3China Medical University, Graduate Institute of Basic Medical Science, Taichung, Taiwan 
4China Medical University Hospital, Department of Neurosurgery, Taichung, Taiwan

Introduction: Intracerebral hemorrhage (ICH) is fatal, and concurrent hyperglycemia, either result from diabetes or stress, are asso-
ciated with worse clinical outcomes. Acetazolamide (AZA) has been used in clinic for the treatment of glaucoma, mountain sickness, 
and brain edema. AZA also has been reported to mitigate ICH-induced edema and ameliorates post-hemorrhagic hydrocephalus 
through the mechanism of inhibition of aquaporin-4 (AQP4), a crucial protein of cerebral water channels. However, the roles of 
AZA, an inhibitor of carbonic anhydrase (CA), have not been addressed in hyperglycemic ICH yet. Inhibition of CA may serves as 
functions to decrease the oxidative stress, reduce glucotoxicity, and restores the BBB functions. Objectives: Our aim in this study 
is to investigate the effects of AZA in hyperglycemic ICH. Materials and methods: ICH were induced by stereotaxic infusion of 
collagenase into the right striatum of adult Sprague–Dawley male rats. To examine the effects of AZA on normoglycemic (NG) ICH 
rats, one set of ICH rats were subjected to vehicle-treated or AZA-treated groups (veh-NG vs. AZA-NG). To investigate the roles 
of AZA in hyperglycemia (HG) ICH rats, another set of rats were received intraperitoneal injection of streptozotocin (STZ; 60 mg/
kg) and then subjected to vehicle-treated or AZA-treated groups (veh-HG vs. AZA-HG). ICH rats in these groups were monitored 
at 1, 4, and 7 days after ICH induction. The differences in blood glucose levels, hemorrhagic areas, AQP4 expression, and neurobe-
havioral performance in these groups were crosshatched examined in this study. Results: Before and after ICH induction, AZA did 
not significantly alter glucose levels in NG or HG ICH rats. AZA reduced the ratio of hemorrhagic area and AQP4 levels in both NG 
and HG groups. Interestingly, the effects of AZA on reduction of hemorrhagic area and the degree of downregulation of AQP4 were 
much more marked in HG group than NG ones. Furthermore, the improvements of neurobehavioral performance were also echoed 
the results found between AZA-treated NG and HG groups. AZA significantly improved the muscle strength in hyperglycemic rats at 
day 1 and day 4 post-ICH. These findings suggest that AZA may not only improve outcomes of ICH under normoglycemia condition 
but be much more effective in hyperglycemic ICH rats. Conclusion: Hyperglycemia is an important poor prognostic factor of ICH. 
How to manage hyperglycemic ICH safely and effectively is a main issue in the development the therapeutic strategy of ICH. AZA 
can not only modulate AQP4 expression, reduce cerebral hemorrhagic sizes, and promote recovery of muscle strength in NG ICH rats 
but it can even more effectively improve the overall outcomes in HG ICH rats. Though the discovering of underlying mechanism is 
ongoing, our current findings suggest that AZA may hold therapeutic value for the treatment hemorrhagic stroke especially in hyper-
glycemic status.

Figure 1  
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Monocular blindness is a significant risk factor for hemispheric stroke

M. Avery1, A. Mitha1, I. Magal2, A. Kherani2

1Clinical Neurosciences, University of Calgary, Calgary, Canada 
2Ophthalmology, University of Calgary, Calgary, Canada

Introduction: There is a paucity of evidence examining the risk of stroke associated with permanent monocular blindness. Studies 
have found asymptomatic acute brain infarcts on MRI with first presentation of permanent monocular blindness from acute retinal 
artery occlusion1,2. This study is the first to examine stroke risk in patients presenting with permanent arterial monocular vision loss. 
Methods: A single-centre retrospective chart review was conducted of patients with a new diagnosis of central/branch retinal artery 
occlusion (CRAO/BRAO) or ocular ischemic syndrome (OIS) between 2008 and 2013, with no prior history of stroke, TIA, or con-
founding vascular diagnosis. The primary outcome was a stroke presentation to our comprehensive stroke centre within 3 years of 
monocular blindness onset. Subgroup analysis of stroke patients included the rate of favourable outcome (mRS < 3) and ipsilateral 
carotid stenosis > 50%. Results: The number of patients with CRAO, BRAO, and OIS were 21, 31 and 11, respectively, with 3-year 
stroke rates of 4.8%, 12.9% and 36.4%. The single CRAO stroke patient had a favourable outcome, while only 50% of the BRAO 
and OIS patients had such outcomes. For CRAO and BRAO, none of the stroke patients had ipsilateral carotid stenosis greater 
than 50%, while all 4 of the OIS patients had ipsilateral occlusion or near occlusion. Discussion: This study sheds new light on the 
significant stroke risk of monocular vision loss secondary to arterial occlusion. The 3-year stroke risk for amaurosis fugax patients 
has been estimated at 10%, with ipsilateral carotid stenosis greater than 50%3. However, this study has uncovered potentially higher 
stroke risks in permanent monocular blindness. Furthermore, many patients in our study were excluded because of previous strokes, 
suggesting that the association between permanent monocular blindness and stroke is higher still. More attention and research ef-
forts should be paid to these entities. References: 1. Helenius J, Arsava EM, Goldstein JN, Cestari DM, Buonanno FS, Rosen BR 
et al. Concurrent acute brain infarcts in patients with monocular visual loss. Ann Neurol. 2012. 72:286-293. 2. Callizo J, Feltgen N, 
Pantenburg S, Wolf A, Neubauer AS, Jurklies B et al. Ophthalmology. 2015. 122:1881-1888. 3. Benavente O, Eliasziw M, Streifler 
JY, Fox AJ, Barnett HJM, Meldrum H. Prognosis after transient monocular blindness associated with carotid-artery stenosis. N Engl 
J Med. 2001. 345(15):1084-1090.
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Association between vertebral artery hypoplasia and posterior circulation stroke – TIA

V. Gaigalaite, J. Dementaviciene, A. Vilimas

Medical Faculty, Vilnius University, Vilnius, Lithuania

The aim of this retrospective study is to evaluate a hypothesis of a possible causal link between VA hypoplasia (VAH) and the 
incidence of posterior circulation stroke (PCS) or TIA depending on the degree of VA hypoplasia , age and vascular risk factors. 
Methods: A total of 367 symptomatic (PCS or TIA) and 742 asymptomatic subjects, were selected to participate in the study. The 
extracranial arteries were examined by ultrasound. VAH was defined as VA diameter in entire course <3 mm, although different 
degrees of VAH were examined. All the symptomatic patients underwent MRI or CT and MRA or CTA. The study assessed all 
the subjects in terms of their age, gender, co-risk factors. Results: VAH, regardless of the degree of severity, was more frequent in 
patients with non-cardioembolic PCS or TIA rather than in asymptomatic patients. The most frequent stroke localization in patients 
with VAH was cerebellum (39.1%). Collateral circulation was more common on the side of VAH than on the contralateral side 
(48.3% and 34.5%, respectively, p=0.045). Only in patients aged under 65 years the increasing degree of VAH was a predictor of 
PCS/TIA (OR=1.8, 95% CI: 1.3-2.5; p<0.001). Only in patients aged under 50, VAH was a predictor of TIA rather than PCS (OR 
=3. 3, 95% CI: 1.2-6.5; p=0.043). With the increasing degree of VAH, the likelihood of the occurrence of the distal VA part steno-
sis/occlusion was growing (OR=1.6, 95% CI: 1.2-2.1; p=0.002). The distal VA stenosis/occlusion was likely to occur where the 
VA diameter was <2.2 mm. The distal VAH stenosis / occlusion was observed in 28.2% of patients older than 65 years and only in 
10.3% of those younger than 65 years, p=0.01. Conclusions: The impact of the VAH on PCS/TIA and its pathogenetic mechanism 
was significantly influenced by age.
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Intelligent stroke risk prediction platform

L. Ma1, Y. Ge2, Z. H. Chu3, M. F. Han2, P. C. Liu4, G. Li5, L. W. Tao2, T. X. Tang6, X. L. Shen7, H. Zhang8, L. Chen9, Q. S. Zeng10, 
Z. J. Chen11, X. L. Meng12, Z. M. Li13, D. Y. He14, L. M. Ma1, W. S. Guo1, B. B. Song1

1Scientific Research, Beijing Yiwang Technologies, Beijing, China 
2Research, Fuyang No.2 Hospital, Fuyang, China 
3Neurology, Wannan Medical College Hospital, Wuhu, China 
4Medical Research, CITIC Medical & Health Group, Beijing, China 
5Support, Fuwau Hospital, Beijing, China 
6Research, Taihe County People’s Hospital, Taihe, China 
7Research, Yingshang County People’s Hospital, Yingshang, China 
8Research, Linquan County People’s Hospital, Linquan, China 
9Research, Funan County People’s Hospital, Funan, China 
10Researxh, Jieshou Ciy People’s Hospital, Jieshou, China 
11Oncology, Fuyang Cancer Hospital, Fuyang, China 
12Research, Fuyang No.5 Hospital, Fuyang, China 
13Research, Fuyang No.6 Hospital, Fuyang, China 
14Research, Fuyang Kouzi District Hospital, Fuyang, China

Introduction: Every year, 15 million people worldwide suffer a stroke. Nearly six million die and another five million are left 
permanently disabled. Stroke is the second leading cause of disability, after dementia. Globally, stroke is the second leading cause 
of death above the age of 60 years, and the fifth leading cause of death in people aged 15 to 59 years old. According to American 
Stroke Association, 80% of all strokes can be prevented. Therefore, early prediction of stroke risk could save millions of lives 
worldwide. Past researches have shown that serum albumin, red blood cell (RBC) count, mean corpuscular volume (MCV), mean 
platelet volume (MPV) and platelet distribution width (PDW) are all significantly correlated with Stroke. Use of routine blood test 
results to predict Stroke risk has never been reported. Objectives: The objective of this research is to provide a simple, convenient 
and economical platform that can be used to identify high stroke risk people and help at high people to avoid a stroke. Subject: 
a total of 612,962 people including 21,091 stroke patients and 591,861 normal people were involved in the study. Among 21,091 
stroke patients, 54.9% are males and 45.1% are females, comparing to 58.5% males and 41.5% females of the normal people (see 
Figure 1 below for age and gender details). Data: the data were used in the study including age, sex, height, weight, systolic & dia-
stolic blood pressure, complete blood count, complete metabolic panel and Lipids data. Statistical analysis: Analysis of covariance, 
logistic analysis and discriminant analysis were used in the study and the significant level was set at p < 0.05. SAS and SPSS were 
used for the analysis. All the data were pulled out from the hospital SQL database. Results: The analysis showed that age, Systolic 
& Diastolic blood pressure, CBC, CMP and Lipids data can significantly distinguish normal people from stroke patients. Among all 
of the thirty one parameters, Albumin (ALB), age, mean platelet volume (MPV), red cell distribution width (RDW_CV) and RBC 
count are top parameters that can predict and identify high stroke risk people (see Table 1 below for details). The predicting accu-
racy was 98.1% and the clinical verification rate was 95.9%. Conclusions: This research shows that the age, Systolic & Diastolic 
blood pressure, CBC, CMP and Lipids data collected at the annual wellness visit is a simple, effective way to predict stroke risk and 
identify high stroke risk people. The research would provide normal people a convenient, economical and accurate method to pre-
dict and identify high stroke risk in the early stage. References: Babu MS, Kaul S, Dadheech S, Rajeshwar K, Jyothy A, Munshi A. 
Serum albumin levels in ischemic stroke and its subtypes: correlation with clinical outcome. Nutrition. 2013 Jun;29(6):872-5. Bayar 
N, Arslan S, Cagirci G, Ureyen CM, Cay S, Yuksel IO, Koklu E, Erkal Z, Kucukseymen S. Usefulness of mean platelet volume for 
predicting stroke risk in paroxysmal atrial fibrillation patients. Blood Coagul Fibrinolysis. 2015 Sep;26(6):669-72.

Figure 1: Subject age and gender information 

 

 
 
 
Figure 2: Parameter cofficients of esophageal cancer risk prediction model* 
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Gaze following and visual search data in children with arterial ischemic stroke

A. Kotusov, K. Kunnikova, O. Lvova, S. Kiselev

Laboratory of Brain and Neurocognitive Development, Ural Federal University, Yekaterinburg, Russian Federation

Introduction: Peadiatric Arterial Ischemic Stroke (PedAIS) is the disorder, which leads to paresis, epilepsy and cognitive delay. At the 
same time, the neurocognitive development in children with early life brain injury remains a poorly investigated and poorly predictable 
state. One of the most promising methods of cognitive assessment in these infants is a method for detecting eye movements - eye-track-
ing. Methods: Case-control study: 12 children who have had PedAIS within the first year of life were evaluated at the age 8-28 month 
(Stroke group). There were no visual and oculomotor symptoms in acute or recovery period of stroke in those children. PedAIS was 
confirmed by brain CT (MRI) scan. Focus of infarction did not affect the visual pathways and visual cortex. The control group included 
15 children aged 8-26 months, term, with normal developmental milestones (Controls). All patients signed informed consent form. SMI 
RED-500 with contactless remotely controlled by the infrared camera was used for detecting eye movements. We assessed gaze follow-
ing and visual search in both groups. The protocol, procedure and stimuli of gaze following task were identical to those used by Bedford 
et al. (2014), six videos; for visual search task - were identical to those used by Gliga et al. (2015), sixteen images, eight with “+” stimulus 
and eight with “O” stimulus. Results: We revealed, that Stroke group members were able to perform gaze following tasks significantly 
less (Stroke group 55 ± 29% vs Controls 85 ± 18%, U = 34.5, p = .005) (Table 1). No significant difference in the visual search tasks 
have been found: neither for “O” tasks, no for “+” tasks (p = .108 and p = .682). Conclusion: No difference in the development of visual 
perception in children with PedAIS have been found, but less quality and frequency of gaze following in these patients seems to be a 
predictor of joint attention delay and neurocognitive retardation on later stage of life. This work was supported by grant Russian Science 
Foundation 17-15-01144

Figure 1: Gaze Following and Visual Search in children with PedAIS and Controls 
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Cognitive disorders in patient with arteriovenous malformations

T. Kapustina , L. Lipatova, O. Tarasiuk 

The Epilepsy Department, FSBI Saint Petersburg Psychoneurological Research Institute n.a. V.M. Bekhterev of MoH of RF, Saint Pe-
tersburg, Russian Federation

Purpose: Оur purpose was to explore disorder of cognitive dysfunction in patients with AVM of the brain, depending on the lateraliza-
tion of the pathology center. Materials and methods: For 78 patients with AVM of the brain conducted neuropsychological study using 
a battery of tests (short scale MMSE, tests of literal semantic and categorical associations of frontal dysfunction (FAB) and a number of 
others). The results of the study. in 41 (53%) patients AVM was diagnosed in the right hemisphere of the brain, in 37 (47%) - in the left. 
All patients were identified with cognitive impairment of varying severity: mild cognitive disorders – 18 (23%) of cases; mild cognitive 
disorder – 50(64%); dementia from mild to severe, severity – 10 (13%). Patients with AVM localization in the left hemisphere of the 
structure of cognitive disorder were the following: elements of motor and dynamic aphasia, impaired attention, increased fatigability of 
cognitive activities, disorder of planning and controlling of action, reducing the ability to generalize, motivate and initiate, modal-non-
specific disorders of memory in the form of a decline in short-term memory; amnestic aphasia, disorder of praxis and gnosis, elements 
of agrafiya, acalculia, dyslexia. Cognitive disorder in patients with right localization of the AVM in the right hemisphere was presented 
by disorder of modal-nonspecific memory in form of reduction of the volume of short-term memory, as well as apracto-gnostic? disor-
ders (aytopognosia and astereognosis), disorders hand-eye coordination. Conclusion: Сomprehensive assessment cognitive functions in 
patients with cerebral AVM in the preoperative period can be important diagnostic criterion of the results of the immediate outcomes of 
endovascular treatment of AVM.
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Functional network dysfunction in poststroke depression – a review

Y. Liang1, Y. L. Chan1, W. K. Tang1,2

1Psychiatry, the Chinese University of Hong Kong, Hong Kong, SAR, Hong Kong 
2Shenzhen Research Institute, the Chinese University of Hong Kong, Shenzhen, China

Background and purpose: As one of the most prevalent and severe psychiatric disorder among stroke survivors, poststroke de-
pression (PSD) has negative impact on stroke outcome. Emerging evidences suggest PSD is a disease of network dysfunction rather 
than specific lesion pathology. This review aims to briefly outline the recent progress on functional network studies in PSD. Meth-
ods: We searched PUBMED, MEDLINE and EMBASE. The key words were “poststroke depression” “functional MRI” and “brain 
network”. We included original observational or interventional studies as well as systemic reviews. Results: Finally, 21 citations 
were included in this mini-review. The most widely studied functional networks related to PSD were the default mode network 
(DMN), the affective/frontolimbic network (AN). Changes of functional connectivity of the DMN and the AN were associated with 
the risk and development of PSD. Recently, the structural alterations of the whole brain network (or connectome) based on graph 
theory have been suggested to be associated with PSD. Compared to structural imaging studies in PSD, fMRI imaging in PSD have 
not gained enough attention. Conclusions: The dysfunction of brain network serve as important underlying mechanism of PSD. 
More studies are warranted to clarify the pathogenesis of PSD, especially multimodal neuroimaging studies in whole brain network 
vision. Acknowledgement: This project is supported by the following grants. Health and Medical Research Fund, reference num-
ber: 01120376, National Natural Science Foundation of China, reference number: 81371460, General Research Fund, reference 
number: 474513, General Research Fund, reference number: 473712, A research fund from the Lui Che Woo Institute of Innovation 
Medicine. Selected References: Lassalle-Lagadec, S., I. Sibon, B. Dilharreguy, P. Renou, O. Fleury and M. Allard,2012. Subacute 
default mode network dysfunction in the prediction of post-stroke depression severity. Radiology 264(1): 218-224. Yang, S., P. 
Hua, X. Shang, Z. Cui, S. Zhong, G. Gong and G. W. Humphreys,2015. A significant risk factor for poststroke depression: the de-
pression-related subnetwork. J Psychiatry Neurosci 40(4): 259-268. Zhang, P., Q. Xu, J. Dai, J. Wang, N. Zhang and Y. Luo,2014. 
Dysfunction of affective network in post ischemic stroke depression: a resting-state functional magnetic resonance imaging study. 
Biomed Res Int 2014: 846830.
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Review on behavioral dysexecutive syndrome after stroke

Y. Liang1, Y. L. Chan1, W. K. Tang1,2

1Psychiatry, the Chinese University of Hong Kong, Hong Kong, SAR, Hong Kong 
2Shenzhen Research Institute, the Chinese University of Hong Kong, Shenzhen, China

Background and purpose: BDES (Behavioral Dysexecutive Syndrome) is a common neuropsychiatric disorder after stroke and 
negatively impacts the stroke rehabilitation. This review aims to briefly outline the recent clinical progress on BDES after stroke. 
Methods: We searched PUBMED, MEDLINE and EMBASE. The key words were “dysexecutive syndrome” and “stroke” and. We 
included original observational or interventional studies as well as systemic reviews. Results: Finally, 42 citations were included 
in this mini-review. The prevalence of BDES in stroke survivors varies ranging from 3% to 25%. The most prevalent presentations 
of BDES are anosognosia and hypoactivity with apathy-abulia. BDES may last several months after stroke suggesting chronic 
clinical course. Possible clinical correlates of behavioral symptoms in stroke are global cognitive impairment, executive dysfunc-
tion, premorbid personality and psychopathology and stroke severity. Disruption to frontal-subcortical circuit (FSC) is the pivotal 
cause of BDES. Stroke patients with infarcts in frontal lobe, basal ganglia and thalamus were widely reported to have varieties of 
presentations of BDES. BDES are also addressed to reduced cerebral blood flow and low metabolic level. BDES is associated with 
poor post-stroke physical function and can increase the burden of caregivers. Antipsychotic drugs or psychosocial treatments are 
suggested to be effective in controlling BDES after stroke. Conclusions: BDES after stroke is often underestimated and untreated 
due to lack of awareness even though it relates closely to post-stroke disability and increases burden of caregivers. More investiga-
tions are warranted in poststroke BDES. Acknowledgement: This project is supported by the following grants: Health and Medical 
Research Fund, reference number: 01120376. Reference: Cummings JL: Frontal-subcortical circuits and human behavior. Archives 
of neurology 1993, 50(8):873-880. Godefroy O: Frontal syndrome and disorders of executive functions. Journal of neurology 2003, 
250(1):1-6. Godefroy O, Azouvi P, Robert P, Roussel M, LeGall D, Meulemans T: Dysexecutive syndrome: diagnostic criteria and 
validation study. Annals of neurology 2010, 68(6):855-864.
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Anxiety and depression after stroke – Report of 70 cases followed in the rehabilitation unit of the Casablanca University 
Hospital

S. Zahi, L. Mahir, F. Lmidmani, A. Elfatimi

Physicalmedicine and Rehabilitation Department, CHU Ibn Rochd, Casablanca, Morocco

Objective: Depression affects many people following their stroke (between 30 and 60%). It can occur in the days following the 
attack but several years later. Our objective was to investigate the incidence of depression and anxiety in our patients after stroke 
followed for post-stroke hemiplegia. Material/patients and methods: Prospective study over 6 months from january 2016 to 
june 2016. It covered all cases of stroke supported the MPR service during this period were excluded patients with severe aphasia. 
We used wide HAD depression (Hospital Anxiety and Depression Scale Sigmond and Snaith). Results: f 70 hemiplegic patients 
treated in our department had only 18 patients post-stroke depression (25,7%) and 14 patients a state of anxiety (20%), the mean 
age was 57.14 years with a range from 17 to 87 years, the sex-ratio was 1.1 for women, all had an ischemic stroke; 4 patients had 
impaired depression (5.7%) and 14 patients (20%) a depression; 8 patients a questionable state of anxiety (11.4%) and 6 patients 
(8.5%) a state of anxiety. Antidepressant treatment was instituted for the 18 patients with good evolution. Discussion: Post-stroke 
depression is common. In our study, we found a relatively low frequency, due to our small sample. It compromises the functional 
prognosis source of demotivation patients especially for rehabilitation. Its onset is early after stroke, its incidence is high and there 
is a clear predominance of somatic and cognitive symptoms of depression: relationship to certain encephalic locations. Conclu-
sion: Post-stroke depression should be sought systematically in all hemiplegic, especially in the early phase and at regular inter-
views with family, adequate antidepressant treatment is to achieve. Keywords: Depression; Stroke; Hemiplegia.
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Clinical and neurophysiological features of epileptic-type brain – Arteriovenous malformation

O. Tarasiuk , L. Lipatova, T. Kapustina 

The Epilepsy Department, FSBI Saint Petersburg Psychoneurological Research Institute n.a. V.M. Bekhterev of MoH of RF, 
Saint Petersburg, Russian Federation. 

One of cerebral the manifestations of arterio-venous malformation(AVM), located superficially in the cortex of the brain are 
epileptic seizures, which is associated with neuronal damage in the area, the aberration of the formation of free radicals in glial 
cells (V. Trussart, 1989; D. L. Kremer, A. I. Awad,1994). Objective: to evaluate the frequency, clinical and neurophysiologic 
features of epileptic syndrome in patients with AVM. Materials and methods: we examined 78 patients with cerebral AVM: 
average age of 36.2. All patients underwent CT scan, brain MRI, EEG. Results: In 34 patients (43,5%) had epileptic type of 
AVM, 24 (31%) - hemorrhagic, 20 (25,5%) - mixed. The onset of the disease with epileptic syndrome was observed in 40 (51%) 
of cases of subarachnoid-parenchymal hemorrhage – 32 (41%); accidental find artio-venous malformation- 6(8%). Despite 
therapy, antiepileptic drugs, frequent epileptic seizures were observed in 47 (60 %) patients: in 9 (11%) to daily; 38 (50%) -2-3 a 
week; rare (less than 1 month ) in 22 (28%). Spasms of the Structure was represented by the following seizures: partial sensory 
and vegetative-visceral 23(29%) and 31(40%) patients, secondary generalized in 24 (31%) patients. Electroencephalography 
changes have been not identified only 11 (14%) patients; paroxysmal slow-wave activity on the side of malformations with 
an interest in diencephalic structures of the brain was detected in 32 (41%); the pattern of a specific epileptiform activity 
was detected in 3 (5%) patients, the formation of a mirror focus (center?) in the contralateral hemisphere in 8 (10%) patients. 
Conclusion: Epileptic syndrome is a frequent clinical debut and common phenomenon in patients with cerebral AVM, which is 
characterized by stereotyping, complexity of structure and drug resistance of epilepsy, the formation of a secondary epileptic foci
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Prevalence of post stroke depression and comparison of two treatment options

V. Nambiar, A. Ajai, T. Philip, K. Abhijith, S. Sreeni, J. Parvathy, T. S. Dhanya 

Stroke Medicine, Amrita Institute of Medical Sciences, Kochi, India

Introduction: Post stroke depression (PSD) has long been recognized as a neuropsychiatric complication of stroke1 but often remains 
masked and/or undertreated owing to its challenging diagnosis.2 We intended to study the prevalence of PSD as well as to compare Flu-
oxetine and Venlafaxine for safety, efficacy profiles in post stroke depression patients. Methodology: Non-experimental, comparative, 
prospective follow-up study was carried out in the Department of Stroke Medicine of a tertiary care, teaching and super-specialty refer-
ral hospital for a period of 8 months. All the patients admitted in the department of stroke medicine were screened for depression using 
Hamilton Depression Rating Scale (HDRS) and 60 patients satisfying the inclusion criteria were selected and 30 of them were treated 
with fluoxetine and other group with venlafaxine. Baseline values of HDRS were taken at the time of diagnosis and the follow-up was 
done after 2, 4 and 8 weeks respectively. A comparison of clinical outcome and adverse events of the two anti-depressants used, i.e., 
venlafaxine and fluoxetine were done by a follow up of up to 6 months. Independent sample test was used for statistical purposes in the 
study. Results: Out of 60 subjects participated in the study, 40 were males, and the mean age of the sample population was found to be 
62.13 ± 11.14 . The prevalence of PSD was found to be 22.4%. Hypertension (90%) followed by diabetes mellitus (50%), CAD (28.33%) 
,dyslipidemia(26.57%), hypothyroidism(6.67%) and epilepsy(8.33%) were the common comorbidities found in the sample population. 
When the ADRs of both the drugs were compared graphically, Fluoxetine group showed a higher incidence of ADRs (61.54%) than 
Venlafaxine group (38.46%) and hence, according to our study Venlafaxine can be considered safe among the two. Statistical analysis 
showed a significant difference in the effectiveness of both the drugs. The results of this study suggests that venlafaxine is more effec-
tive than fluoxetine in the treatment of post-stroke depression. Conclusion: Depression following stroke can hamper the progress of the 
patient both physically as well as socially and hence should be given proper attention and management. The evidences for prevention 
and management of PSD are still limited.More multi centric studies are required in this scenario to help advance the knowledge about 
post stroke depression and its management strategies. 1. Iris Zavoreo, Vanja Basic-Kes, Marijana Bosnar-Puretic, Vida Demarin. POST-
STROKE DEPRESSION. Acta Clin Croat. 2009; 48:329-333. 2. Jorge Moncayo Gaete,Julien Bogousslavsky.Post Stroke Depression.
Expert Rev Neurotherapeutics 8(1),75-92(2008).
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Fluoxetine and depression in hemiplegic patients – Study in Casablanca physical and rehabilitation medicine unit

S. Zahi, L. Mahir, F. Lmidmani, A. Elfatimi

Physicalmedicine and rehabilitation department, CHU Ibn rochd, Casablanca, Morocco

Objective: The objective of this study is to evaluate the efficacy of fluoxetine in depression after stroke and its effect on patient response 
to rehabilitative treatment. Materials and methods: Prospective study over Ten months from September 10, 2015 to June 10, 2016 af-
fecting all depressed stroke patients followed in the rehabilitation unit of the Casablanca University Hospital. Onset of stroke had to be 
less than 30 days, patients with severe aphasia were excluded. The diagnosis of depression after stroke was as defined by the DSM IV, 
the severity of depression was assessed using the MADRS, the effectiveness of depression was assessed by the PASS. Treatment with 
fluoxetine was introduced to all patients at a rate of 20 mg/d. The MADRS and the PASS were reassessed at 1 and 2 months. Results: Of 
55 patients with hemiparesis, 39 patients developed post-stroke depression (71.1%); the mean age was 53.5 years ranging from 31 to 82 
years, the sex ratio was 1.5, ischemic stroke accounted for 76.9%, 29 patients (75%) had minor depression and 10 patients (25%) severe 
depression. PASS averaged 16.6/36 in early assessment and was 26.7/36 to 2 months of treatment. Fluoxetine was well tolerated, no 
adverse effects were noted. Discussion and conclusion: In patients with depression after stroke early prescription fluoxetine should be 
coupled with rehabilitation; this treatment has a dual effect, on depression and on motor recovery as demonstrated by authors reporting 
the effect of fluoxetine on brain neuroplasticity after stroke. Keywords: Depression; Stroke; Fluoxetine.
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Revisiting the nature of “dextrocerebral” neuropsychological symptomatology in patients with left middle cerebral artery 
(MCA) stroke – Dextrocerebral neuropsychological symptomatology is a range of higher mental functions impairments 
which are characteristic of right hemisphere damage

M. Kovyazina1, N. Varako2, K. Fomina1

1Chair of Neuropsychology and Abnormal Psychology, Lomonosov Moscow State University, Moscow, Russian Federation 
2Methodology of Psychology, Lomonosov Moscow State University, Moscow, Russian Federation

Introduction: The data regarding right hemisphere dysfunction symptoms included into neuropsychological syndromes of left 
hemisphere pathology is scarce. MCA supplies blood to lateral surface of both hemispheres, which in case of MCA stroke often re-
sults in a neuropsychological syndrome with a complex of speech impairments, acoustic and visuospatial gnosis defects and praxis 
disorders at its center. Modality-specific memory disorders play a special part. Objectives: To identify disorders of higher mental 
functions characteristic of right hemisphere brain damage as a result of left MCA stroke. Patients and methods: Luria”s methods 
of neuropsychological assessment were used to examine 30 subjects with acute left MCA cerebrovascular events (20 males and 10 
females, age 44 to 66), 20 of whom had ischemic stroke and 10 — hemorrhagic stroke. Results: Among “dextrocerebral” symp-
toms observed after left MCA stroke the most frequent are difficulties in reproducing the order of memorized stimuli in the mnestic 
sphere. At the same time, incomplete reproduction of the volume of memorized stimuli is rarely represented by serial position 
effect. Visuospatial perception assessment procedures reveal difficulties in conveying spatial perspective, projection (especially 
when drawing complex geometric shapes from memory), metric errors. Structural and topological mistakes, excessive realism in 
drawings of subject pictures and fragmentary copying strategy are less frequent. In reasoning tasks (telling a story based on a pic-
ture story) misunderstanding of the situational context of the plot is often observed. The group of patients with hemorrhagic stroke 
showed significantly fewer and less severe “dextrocerebral” symptoms than the group with ischemic stroke. Conclusion: “Dextro-
cerebral” symptomatology has diffuse character. However, its expression may be observed to have a tendency towards symmetry to 
the left hemisphere focus of the stroke. The emergence of such symptoms may be explained by mobilization of adaptive processes, 
which are regulated by the right hemisphere, which results in “robbing” the right hemisphere of its functionality.
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Early neurocognitive development data in infants with arterial ischemic stroke

S. Kiselev, O. Lvova, E. Suleimanova

Laboratory of Brain and Neurocognitive Development, Ural Federal University, Yekaterinburg, Russian Federation

Introduction: Paediatric Arterial Ischemic Stroke (PedAIS) is rare and severe disorder, which leads to motor and mental delay. At 
the same time, the approaches related to PedAIS impairment and outcome options are not standardized, a few scales and question-
naires have been used, the results could be compared rarely. Aim: The aim of the study was to investigate the influence of PedAIS 
on early neurocognitive development in infants using the Bayley Scales of Infant and Toddler Development. Methods: Case-con-
trol study. Totally 38 infants aged 6-14 months were enrolled. 19 infants who have had PedAIS within the first year of life were 
evaluated at the recovery period, 3-5 months later (Stroke group, mean age 8,17±2,61 months). PedAIS was confirmed by brain 
MRI. The control group included 19 children, term, with normal developmental milestones (mean age 8,35±2,42 months, Controls). 
All patients signed informed consent form. Participants in both groups were matched for gender and age. The Bayley Scales of 
Infant and Toddler Development (3rd Edition) were used to evaluate the neurocognitive abilities in those infants. Results: The AN-
COVA with age as a covariate has revealed that Stroke group infants performed significantly more poorly (p≤0,05) than Controls 
on “cognitive subscale” (Fisher 31,07), “receptive language subscale” (Fisher 22,13) and “gross motor subscale” (Fisher 27,69) of 
the Bayley Scales. There were no significant differences between infants from Stroke group and Controls on “expressive language 
subscale” and “fine motor subscale”. Conclusion: It has been proposed that PedAIS has a specific, but not a global, negative effect 
on the neurocognitive development within the first year of life. This work was supported by grant Russian Science Foundation 17-
15-01144
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Neuropsychological symptomatology of brain vascular pathology

M. Kovyazina, T. Starostina

Psychology, Lomonosov Moscow State University, Moscow, Russian Federation

Introduction: Dichotic listening is a sensitive method used for evaluation of cerebral dysfunction caused by different brain diseases 
(including stroke cases). “Lesion” effect is observed in patients with unilateral tumorous brain damage during audio-verbal dichotic 
stimuli perception: the left-brain injured patients show the decrease in the left ear-accuracy scores and the right-brain injured patients 
show the increase in the right ear-accuracy scores. We consider that the localization of the injury of specific brain area can be defined 
by right- and left ear-accuracy that is why the research into vascular etiology syndrome including neuropsychological aspect is actual. 
Method: 40 subjects participated in the study (20 normal controls, 20 patients with brain damage, age range 19-62 years). All the par-
ticipants were right-handed. Out of 9 left-brain injured patients 8 had brain tumor (including 2 patients with frontal tumors, 6 patients 
with temporal lobe tumors (3 of them had aphasia)), 1 patient suffered an ischemic stroke (basal nuclei area; left middle cerebral artery 
(MCA) circulation). Out of 11 right-brain injured patients 10 had brain tumors (including 5 patients with frontal tumors, 4 patients 
with temporal lobe tumors, 1 patient with parietal-occipital lobe tumor), 1 patient suffered an ischemic stroke (the central branch of the 
MCA). The participants were presented with consonant-vowel syllable dichotic listening. Results: The three out of the four patients 
with right temporal lobe tumor showed the increase in the right ear-accuracy scores and the decrease in the left ear-accuracy scores 
(the more extensive and combined the injury is the more pronounced the effect is). Also high right-ear accuracy score was noticed in 
the patient with temporal lobe tumor, but the value corresponded to the normal condition. Besides, the same effect was observed in the 
two out of the five patients with right frontal lobe tumor, although it was less pronounced. Not only the decrease in right ear-accuracy 
scores and the accuracy increase in the left ear, but aphasia were observed in the three out the six patients with left temporal lobe tu-
mor (including combined injury: temporal-parietal lobe and temporal-frontal lobe). Aphasia and “lesion” effect weren”t noticed in the 
remaining three patients. The two patients suffered an ischemic stroke didn”t show “lesion” effect. Conclusions: The direct transfer of 
neuropsychological “local” symptomology to the clinic of vascular diseases characterized by diffuse mechanisms and clinical implica-
tions is incorrect. Even classic “local” symptoms can acquire specific features in neuropsychological syndromes of vascular pathology.
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Improvement of cognitive function in early stage of Vascular Cognitive Impairment (VCI) after treatment with the acetyl-
choline precursor choline alfoscerate

Y. Yang

Neurology, VHS Medical Center, Seoul, South Korea

Backgrounds: Several studies have reported cholinergic deficits in brain and cerebrospinal fluid of patients with vascular dementia 
(VaD) . In view of this, cholinergic agents were proposed for relieving symptoms of VaD Preclinical studies, have documented that 
choline alphoscerate increases the release of acetylcholine in rat hippocampus, facilitates learning and memory, counters cognitive 
deficit in experimental models of aging brain. This study therefore evaluated whether treatment with the acetylcholine precursor cho-
line alfoscerate improved the cognitive abilities in patients with early stage of VCI. Methods: Totally, 60 participants (early stage of 
VCI) participated in this study. To test the effectiveness of treatment with the acetylcholine precursor choline alfoscerate to cognition, 
all patients were randomly allocated to either an intervention group (n=30) or a control group (n=30). Two matched groups were com-
pared: intervention group treated with donepezil (10 mg/day) plus choline alphoscerate (1200 mg/day), and control group treated with 
donepezil (10 mg/day). The intervention group were treated with choline alfoscerate (400-mg capsules), 3 times daily, for 180 days. 
Efficacy outcome measures that were assessed at the beginning of the investigation and after 180 days of treatment included scores the 
Mini-Mental State Examination (MMSE), the Global Deterioration Scale (GDS), the Korean-Boston Naming Test (K-BNT), the Rey 
Complex Figure test (RCFT), the Controlled Oral Word Association Test (COWAT) ,the Korean-Color Word Stroop Test (K-CWST). 
Results: After 6 months, the intervention group showed a significant change in language of K-MMSE, compared with the baseline 
cognitive examinations. Also, there was greater improvement in language, attention, calculation, verbal memory, and frontal function 
for the intervention group, as compared with controls. Discussion: The results of this study suggest the clinical usefulness and benefi-
cial effects on the general cognitive functions of acetylcholine precursor choline alfoscerate in the treatment of the cognitive symptoms 
of early stage of VCI. Key Words: Acetylcholine precursor choline alfoscerate, Cognition.
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Motor imagery – neuropsychological predictors of failure in post stroke patients

N. Varako1,2, G. Aziatskaya2, M. Kovyazina1, R. Lyukmanov2, N. Suponeva2, M. Piradov2

1Lomonosov Moscow State University, Moscow, Russian Federation 
2Research Center of Neurology, Moscow, Russian Federation
Introduction: According to the Guidelines for adult stroke rehabilitation and recovery, mental practice (MP) with motor imagery 
(MI) paradigm is reasonable to consider as an adjunct to upper extremity rehabilitation services (A level of evidence). Cognitive 
decline is common in post-stroke patients and can be significant limitation for MP. And the issue of the cognitive capacity re-
quired to perform MP is still open. Objectives: The aim of this study is to reveal particular features of cognitive decline which 
make mental practice, a priori, ineffective or unsustainable for post stroke patients. Materials and methods: 12 hemiplegic pa-
tients after first-time stroke (mean age 51±14, time from onset range 7±6 months) were enrolled to the study. The mean degree 
of arm paresis was 14 out of 66 points measured by motor subscale of Fugl-Meyer Assessment of Motor Recovery after Stroke 
(FMA) for upper extremity (UE) and 9 out of 57 according to Action Research Arm Test (ARAT). The Kinesthetic and Visual 
Imagery Questionnaire (KVIQ) and Hand Laterality Judgment Task (HLJT) were used to assess explicit and implicit MI ability 
respectively. All participants were examined using Luria neuropsychological examination and assessment, including praxis, gno-
sis, visuospatial functions, memory, attention, executive functions, intelligence. After assessment patients were trained to imagine 
kinesthetically wrist and finger extension under control of a brain-computer interface (BCI) with the feedback presented via an 
exoskeleton. BCI used in the study is noninvasive and based on sensorimotor rhythm event-related desynchronization (ERD). Pa-
tients underwent 20 training sessions lasting up to 15 min. The motor function of UE measurement and were obtained after inter-
vention. Offline EEG data analysis and statistical data processing were performed. Results: Significant gains in FMA and ARAT 
scores (p<0,05) were observed in the group after course of motor rehabilitation with MP inclusion. No correlation was found 
between improvement in motor scales and classification accuracy rate, which follows the idea that clinical benefit depends largely 
on severity of initial motor deficit. Scores of KVIQ didn’t correlate with objective criteria of MI ability. Revealed correlations 
between neuropsychological and classification accuracy level allowed to highlight those features of cognitive impairment related 
to low ability to operate EEG-based MI-BCI. So the features are as follows: visuospatial difficulties, represented in fragmentary 
perception strategy and metrical mistakes occurrence; executive functions deficit, which appears in planning and organization do-
mains such as formation and retention of plan for action or movement; decrease in energetic and neurodynamic supply of mental 
activity. Conclusion: Specific cognitive impairment mentioned above may serve as predictor of low efficacy of MP.
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Post-traumatic stress disorder and the quality of life in stroke survivors

B. Grabowska - Fudala1, K. Jaracz1, K. Górna1, A. Smelkowska1,2, J. Kosakowska1,2

1Department of Neurological and Psychiatric Nursing, Poznan University of meical Sciences, Poznań, Poland 
2Stroke Unit, Poznan, Poland

Background and aim: Approximately 3% - 30% of stroke patients experience Posttraumatic Stress Disorder (PTSD). However, little 
is known about the factors that contribute to PTSD and about the influence of PTSD on the quality of life (QoL). Therefore, we aimed 
to identify determinants of PTSD among socio-demographic and clinical variables and to assess the relationships between PTSD and 
QoL in ischaemic stroke survivors. Methods: PTSD was measured with the use of Impact Event Scale (IES), quality of life with EQ 
– 5D – 3L, stroke severity with National Institutes of Health Stroke Scale (NIHSS), disability with Barthel Index (BI). The study sam-
ple consisted of 146 consecutive patients who were interviewed in their homes at 3 and 12 months after discharge from stroke unit. 
Results: Thirty six (24.6%) patients were classified as having PTSD (IES > 33 points) at 3 months and 39 (26%) at 12 months. There 
was no relationship between PTSD and age, gender, living arrangement, comorbidities, baseline NIHHS and discharge BI scores. 
More subjects with probable PTSD had poorer QoL in comparison to the non PTSD. At 3 months, 55.3% of patients reported problems 
in usual activity (<0.001), 80.6% experienced pain/discomfort (p=0.024), 63.8% reported anxiety/depression (p<0.001). The PTSD 
group scored lower on the EQ VAS (median 50 vs 55, p = 0.043). At 12 months 77% and 66% reported pain/discomfort (p=0.017) and 
anxiety/depression (p=0.04), respectively. Conclusions: PTSD was present in a substantial proportion of stroke patients irrespective of 
the demographic and clinical characteristics. PTSD was associated with deteriorated QoL, especially in the early months after stroke.
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The analysis of correlation between burden and caregivers needs related to providing care for stroke patients

A. Smelkowska1,2, K. Jaracz1, B. Grabowska-Fudala1, K. Górna1, J. Kosakowska1,2

1Department of Neurological and Psychiatric Nursing, Poznan University of Medical Sciences Poland, Poznań, Poland 
2Stroke Unit, Poznań, Poland

Background and aim: Providing care for stroke patients is related to caregiver”s burden. One of the factors influencing the burden is 
meeting caregiver”s needs related to providing care. Little is known about the burden and the needs. The aim of the study was to define 
the needs of the caregivers of first stroke patients and examining the correlation between the level of the burden and meeting important 
needs of the caregivers. Methods: The study included 100 caregivers of first stroke patients at 3 months following the discharge of the 
patients from hospital (F=77, M=23). The needs related to providing care were measured using the Family Needs Questionnaire (FNQ). 
The level of the importance of the needs was assessed (scale 1-4 points) and the level of meeting the needs which were perceived as 
important (scale 0-1). The level of the burden was assessed using Caregiver Burden Scale (CB scale). Results: The average age of 
the caregivers was 52.73 (±SD 9.89) years. Most of the caregivers were spouses of the patients (48%) and their children (42%), active 
professionally (47%). The general result of the importance of the needs was 3.18 for the whole scale. For the four out of six subscales 
the result was above 3.0. This means that most of the needs related to providing care were assessed as “important/very important”. The 
most important were the following needs: “health information” (3.61, SD 0.30) and “professional support” (3.27, SD 0.49), and the 
least important: “involvement with care” (2.57, SD 0.64). The general result of the level of meeting needs among the important needs in 
the whole scale was 0.52, SD 0.23, which means that the needs were met in about 50%. The highest result was in the subscale: “health 
information” (0.75, SD 0.24) and “community support network” (0.60, SD 0.36), and the lowest in the subscale “instrumental support” 
(0.31, SD 0.31). A correlation was indicated between the level of meeting needs for the whole scale FNQ and the general result in scale 
CB (r= -0.58 p<0,05). Conclusions: The most significant needs of the caregivers of stroke patients at a few months after their discharge 
from hospital are: health information and professional support. The level of meeting these needs was not sufficient. It was established 
that the lower the level of meeting the needs, the higher the level of the caregivers” burden.
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Rationale for using available technologies to deliver remote support for self-management of stroke exercises: Practical factors 
from stroke survivors perspective

Y. M. Law1,2, R. Palmer2, P. Enderby2

1Department of Rehabilitation Sciences, Hong Kong Polytechnic University, Kowloon, Hong Kong 
2School of Health and Related Research, University of Sheffield, Sheffield, United Kingdom

Introduction: Physical consequences of stroke are often long-lasting. Continuous support is needed for ongoing recovery after stroke. 
Stroke-specific physical exercises are shown to be safe and effective. Although studies reported improvements on physical functioning 
for stroke survivors using different technologies, little is known about shared decision making between stroke survivors and clinicians 
to determine the choice of available technology to support stroke survivors to manage their own exercise. This paper aims at reporting 
factors which may underpin stroke survivors’ decision on the selection of technology to self-manage their own exercise for their physical 
recovery. Methods: Semi-structured interviews were conducted with eighteen community-dwelling stroke survivors and eight carers. 
Stroke survivors had mobility difficulties in daily activities based on Rivermead Mobility Index 1,2 but had no cognitive impairment 
based on Montreal Cognitive Assessment 3. They were purposively recruited via voluntary stroke groups. Interviews were recorded, 
transcribed and analysed using content analysis. Results: Four major reasons were identified which influenced stroke survivors’ decision 
on what technology should be selected and used to support them to continue to manage their own exercise: personal preference(n=12), 
ease of understanding(n=14), tailored to the user condition(n=9), and allowed easy communication and interaction(n=9). Conclusion: 
These findings provide more understanding about what stroke survivors consider important about available technology to support them 
to continuously manage their own exercises. This informs practical factors to assist clinicians to make shared decisions with stroke 
survivors on determining suitable technology for self-managing exercise and designing patient-centered rehabilitation services. Further 
research is needed to investigate clinicians’ view about practical factors of using available technology to deliver remote support to fa-
cilitate stroke survivors to continue to self-manage exercise. Acknowledgement: This study was supported by the National Institute for 
Health Research (NIHR) of the National Health Services (NHS) via NIHR Collaboration for Leadership in Applied Health Research and 
Care, South Yorkshire, England, the United Kingdom. References: 1. Collen FM, Wade DT, Robb GF, & Bradshaw CM: The Rivermead 
mobility index: a further development of the Rivermead motor assessment. International Disability Studies 1991; 13: 50-54. 2. For-
lander DA & Bohannon RW: Rivermead Mobility Index: a brief review of research to date. Clinical Rehabilitation 1999; 13: 97-100. 3. 
Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, Cummings JL, & Chertkow H: The Montreal Cognitive 
Assessment, MoCA: a brief screening tool for mild cognitive impairment. Journal of the American Geriatrics Society 2005; 53: 695-699.
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The application of Glasgow Coma Scale (GCS) in stroke nursing practice – Are nurses doing it right? – a clinical patient safety 
issue

E. Catangui

Stroke Program - Nursing Services, National Guard Health Affairs - King Abdulaziz Medical City, Riyadh, Saudi Arabia

Introduction: Deterioration is common during acute phase of stroke. Early identification and detection of evolving stroke is import-
ant monitoring role of a nurse. The GCS has been predominantly used by healthcare professionals to assess changes in patients level 
of consciousness. The aim of enquiry is to assess the nurses understanding and application of GCS in a clinical setting and to identify 
the safety implications to stroke patients. Method: The GCS competencies comprising theoretical and practical components have been 
developed and piloted among 10 clinical resource nurses (CRNs) and 20 staff nurses from emergency, acute medical and stroke units. 
A validated pre and post knowledge test was given to participated nurses to gauge their understanding on GCS. The nurse specialist in 
stroke had assessed the nurses application of GCS in stroke patients using competency checklist . Inaccurate execution of critical points 
were documented and discussed with nurses . A focus group was carried out to evaluate the pilot study of GCS in practice. Results: The 
GCS knowledge audit shows that nurses need clarity on the following key points: difference between localizing and withdrawal to pain, 
decebrate and decorticate , and the implications of the GCS result range. In the GCS competency check, nurses had confusion on the fol-
lowing key concepts: when to apply peripheral and central pain, specific questions to ask to elicit a verbal response ,difference between 
confusion and inappropriate words, what to check first - is it the pupil size or the reaction? . In the focus group, it emerges that nurses felt 
that patient safety is at risk because GS is not done correctly , and having competencies serve as a vehicle to detect early complications 
in stroke. Conclusion: Although the pilot sample size is small, the findings suggest the need to roll out a GCS skill validation among 
nurses within the organization. Education and developing competencies are central themes in this study. All nurses should be therefore 
adequately armed with specialized knowledge and skills on the use of GCS in clinical practice.
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The usefulness of the scale in terms of functional rehabilitation after stroke

J. Siminska1, K. Nowacka1, Z. Siedlecki2, M. Hagner - Derengowska 1, K. Nowacka1, W. Hagner1

1Department of Rehabilitation , Collegium Medicum in Bydgoszcz  
Nicolaus Copernicus University in Torun, Poland, Bydgoszcz, Poland 
2Department of Neurosurgery,, Collegium Medicum in Bydgoszcz  
Nicolaus Copernicus University in Torun, Poland, Bydgoszcz, Poland

Question: Stroke of the brain is one of the main causes of death Poland. In Poland, this problem affects about 60,000 peo-
ple. According to statistics, more than 400,000 Poland after stroke. In the complex treatment process an important role is to cor-
rect function assessment using the scale of damage, functional and others. Functional scales used in rehabilitation help to bet-
ter assess the comparative results of rehabilitation. Material and methods: The analysis of multicenter research on the utility 
functional scales. The analysis was conducted in 2010-2015. We focused on the analysis of the results in bibliographic databases 
such as PubMed and Sprnger. Results: Currently, one of the common methods of performing functional test, which is the start-
ing point for planning effective physiotherapy and to compare its effects are functional scales. Research indicates that they should 

be easy to interpretcji results, quick performance and reliable in each case evaluated. These scales allow us to evaluate, 
among other things: the patient’s independence, the state of his health, psychological factors, social, efficacy and health care. 
Conclusions: The main task of functional scales is to assess the ability to perform basic activities of life, disability, ability to travel, 
quality of life and emotional state of the patient. These scales help in assessing the independence and evaluate care needs of the 
patient. They also contribute to assess the progress of rehabilitation in various aspects as well as estimate the risk of complications 
after a stroke.
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Increasing therapy time by implementing four interventions from the clinical nursing rehabilitation stroke guideline 

M. Huijben-Schoenmakers, A. Rademaker, E. Scherder

Free University Amsterdam; Avans University for Applied Sciences, Breda, Netherlands

Background: Patient”s recovery after stroke depends on how much time can be spent on rehabilitation. Recently, we found in our 
study that therapy time for older stroke patients on a rehabilitation unit of a nursing home could be increased significantly from 
103 minutes to 156 minutes a day. This increase was attained by the implementation of interventions, focused on strength, mobil-
ity, balance and walking. Nurses carried out these exercises with the patients during their daily activities, and without additional 
staff and healthcare costs. The aim of the present study is to investigate if increased therapy time has a positive effect on cognition, 
mood (depression and anxiety), and ADL in stroke patients. Methods: A comparative single blind controlled study will be applied. 
Patients suffering from a stroke and staying on one of the rehabilitation units of the nursing homes are eligible for participation. 
Participants belong to the intervention group if they stay in two nursing homes where four interventions of the Clinical Nursing 
Rehabilitation Stroke Guideline were implemented. Participants who stay in two nursing homes where therapy is given according 
to the Dutch stroke Guideline, are included in the control group. Clinical neuropsychologists will assess patients” cognitive func-
tioning, level of depression (mood) and anxiety. Nurses will assess a Barthel Index score on a weekly basis (ADL). These variables 
are measured at baseline, after 8 weeks and at the moment when participants are discharged from the nursing home. Discussion: 
The present study evaluates the effect of increased therapy time on cognition, mood (level of depression and anxiety), and function-
al outcome in stroke patients. When positive effects will be found this study can guide policy makers and practitioners on how to 
implement more therapy time on rehabilitation wards of nursing homes and on how to optimize rehabilitation in older vulnerable 
stroke patients. Trial registration: TNR Our study has been documented in the Dutch Trial Registration, TC = 3871. Keywords: 
Stroke, Rehabilitation, Cognition, Mood, Activities of daily living, Clinical Nursing Rehabilitation Stroke Guideline.
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Rhythm and gait rehabilitation – a case study using rhythmic haptic cueing for stabilising gait and improving asymme-
tries

T. Georgiou1, S. Holland1, J. van der Linden1, F. Visi1, G. Donaldson2, J. Tetley2, R. Stockley2

1Centre for Research in Computing, The Open University, Milton Keynes, United Kingdom 
2Manchester Metropolitan University, Manchester, United Kingdom

Introduction: Hemiparetic stroke survivors commonly experience gait asymmetries. These asymmetries expose one leg to stron-
ger vertical forces, leading to joint pains and increased risk of fall and fractures. Besides physical health issues, gait rehabilitation 
is important for independence and thus better quality of life. Regular rehabilitation can significantly improve a person”s recovery 
both in in the acute stages after a stroke and long after returning home. Research has shown that walking to a regular audio cue 
can improve gait symmetry. However, audio can be problematic outside of the lab, where it is important to remain aware of the 
environment, potential traffic hazards and to maintain social engagement. However, with Rhythmic Haptic Cueing (RHC), rhyth-
mic entrainment is communicated through touch rather than sound, and hearing remains unobstructed. In the present case study, a 
stroke survivor was asked to walk with and without RHC. Gait was recorded and analysed to find the effects RHC had on step time 
variability. Methodology: The study focused on an independently mobile 60-year-old male who suffered a stroke in 2014. He was 
asked to walk in the lab for 10 meters: without a cue; with cue; and again without - 6 times for each condition. Data were then an-
alysed for any effects of RHC. The RHC was delivered by the Haptic Bracelets; wearable devices we developed, which were fitted 
near the ankle. The bracelets vibrate rhythmically on alternating legs while recording gait [1] (Fig. 1). Results: During the baseline 
walk, step times of the right (paretic) and left (non-paretic) legs showed high variability. Interestingly, the participant”s condition 
meant that he could not concentrate on the rhythm and walk at the same time, causing his gait to be more unstable when walking 
with the RHC. Yet, entrainment (the underlying mechanism to synchronise movements to external rhythm) can occur in two ways: 
walking and feeling, and feeling and then walking. This led to variability between steps dropping significantly when we switched 
off the RHC and he walked by remembering the rhythm (Fig. 2). Conclusions: The use of haptic cueing is an innovation with 
potential to improve gait symmetry after stroke. The system we designed can be used both for delivering the RHC and monitoring 
gait for analysis. In the present case, the participant”s gait was initially destabilized by the rhythm, but became less variable when 
the cue was followed from memory. Neurological deficits, or even the novelty of following a haptic rhythm, may have attributed 
to this initial destabilisation. More research is needed to further explore the efficacy and best use of RHC for gait rehabilitation. 
References: 1. T. Georgiou, S. Holland and J. Linden van der, “Wearable Haptic Devices For Post-Stroke Gait Rehabilitation,” in 
Ubicomp, Heidelberg, 2016.
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Cooperation physiotherapist – A nurse working with patients after ischemic stroke – application appropriate position in clini-
cal practice

K. Nowacka1, J. Siminska1, K. Ogurkowski1, K. Nowak2, M. Hagner - Derengowska 1

1Department of Rehabilitation , Collegium Medicum in Bydgoszcz  
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Question: Ischemic stroke is one of the major problems in rehabilitation and patient care. Comprehensive care of the thera-
peutic team is to as quickly as possible to return to the health of the patient, in order to limit the negative effects of a stroke, as 
well as improving the quality of life of the patient. An important element in the rehabilitation and care of stroke is the rapid im-
plementation appropriate return position. Aim: The aim of the study was to present the effect of the appropriate return position 
patients after ischemic stroke, their impact on quality of life and rehabilitation process. Methods: The work is a material analy-
sis. Developed, it based on the selective evaluation of multicenter studies published in 2010-2015. The choice of material used 
based on the analysis of work in indexed journals, both Polish and foreign. Results: An important component of a comprehen-
sive rehabilitation is to implement as soon as possible position ułożeniowych. The purpose of the appropriate return position pre-
vent thrombotic complications and prevention of pulmonary complications. The results of multi-center studies clearly show 
that positional positions are important to stimulate similar to the normal distribution of muscle tone. Also affect the prevention of 
stretching one muscle groups and the formation of contractures in others. The use of these items contributes to better outcomes. 
Conclusions: Polish model of rehabilitation indicates that rehabilitation should be done in teams of therapeutic and should be intro-
duced as soon as possible. It should also be noted that the appropriate return position should be used together with a comprehensive 
rehabilitation. A comprehensive and properly conducted rehabilitation contributes to faster recovery as well as improving the quality of 
life of patients after ischemic stroke.
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Rehabilitation after stroke upper limb ischemic brain – Retrospective evaluation of selected methods of rehabilitation

J. Siminska1, K. Nowacka1, S. Grzyb2, P. Porzych1, W. Hagner1, K. Nowacka1

1Department of Rehabilitation , Collegium Medicum in Bydgoszcz  
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Question: Stroke is currently a medical problem, not only socially but also, it is often the consequence of modern life. However, 
modern rehabilitation gives opportunities to increase both survival As Back to mobility. The use of methods neurorehabilitacyjnych 
contribute to do more and achieve better results, as well as to shorten the time of rehabilitation. Material and methods: Praca mA to 
compare and evaluate the methods used in Rehabilitation, which give objective results in improving the efficiency of the upper limb. 
The nature of work has a material analysis on the basis of a selective assessment of the results published in 2010-2015. The material 
selected based on the analysis of the Works indexed in databases Pub Med and Springer. Evaluated mainly work multicenter possible 
to do Applications in Practice klincznej, in terms of impact on the brain. We compared the results with neurorehabilitation methods that 
were used in improving upper limb. We analyzed the duration of rehabilitation, as well as methods of rehabilitation based on the results 
of functional capacity. Results: Analysis of the available results of a multi indicates that the best results are obtained by using in the 
rehabilitation of the upper limb methods PNF and NDT - Bobath Streamline physiotherapy techniques, the patient recovers functional 
Faster limbs. Early rehabilitation initiated a fundamental role in the return of lost functions do and Quality of Life in lifting the patient. 
Systematic rehabilitation runs do increase the efficiency of the Upper limb weight based, objective scales used functional. An important 
element is to extend knowledge and skills in the field of restoring lost functions after a stroke, to as a result, improve the efficiency of 
the upper limb after stroke.

Figure 1: The Haptic Bracelet device 
 

 

Figure 2: Case study data. Smaller Coefficient of Variation indicate lower variability
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Postural balance and fall risk after stroke in patients alive at home

S. Zahi, L. Mahir, F. Lmidmani, A. Elfatimi

Physicalmedicine and Rehabilitation Department, CHU Ibn Rochd, Casablanca, Morocco

Introduction: Postural disorders are frequent after stroke. They make serious fall. Objective: Our objective was to evaluate the 
postural balance and identify the fall risk in patients with stroke alive at home. Methods: We conducted a transversal study, in re-
habilitation service in university hospital of Casablanca. Patients with stroke confirmed, alive at home included. All patients with 
unconfirmed and/or multiple stroke were eliminated. The postural balance was evaluated with Bourge`s score and the fall risk 
defined with a score inferior of 3. The biography, neurological disorders, the risk factors, nature and topography of lesions were 
noted. Results: We recruited 50 patients including 25 women. The average age was 58.1 years. Hemiplegic (98 %) was the principal 
neurological manifestation. The stroke interested the right hemispheric (66 %), left hemispheric (33 %) and cerebellum (2 %). There 
was ischemic in 82 % of cases. Sitting postural disorder represented 18 % of cases. There was severing. At stand-up, the postural 
disorder represented 94 % of cases, the fall risk 55.31 %. Thirty-two percent (32 %) of patients with fall risk were aged less than 55 
years. Hemispheric left lesions were associated to fall risk at 56, 25 % of cases. Conclusion: The fall risk after stroke is important. 
It is independent for age of patients, stroke evolution and lesions topography. It will be reduced by an evaluation of postural balance 
and adequate rehabilitation. Keywords: Stroke, Balance, Risk, Fall.
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Figure 2: Legend: Time from swallow assessment to nutrition commencement = 29 hours 
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The pain scale- painad – indications of use and administration in a university hospital

L. Muñoz-Narbona, J. F. Roldan, M. Barberá, E. Juvé, J. Álvarez, P. Barroso, M. Bleda, C. Caceres, A. Calsina, C. Casanovas, 
E. López-Cancio, J. Julià, F. Mayor, M. Millan, M. Monerris, N. Pérez De La Ossa, M. Pérez, F. Quilez, S. Cabrera

Neuroscience, Hospital Universitari Germans Trias i Pujol, Barcelona, Spain

Background: The Scale Pain Assessment in Advanced Dementia (PAINAD) was designed to assess pain in patients with commu-
nicational disorders due to dementia. However, it has not validated in other populations as stroke patients. The aim of this study 
was to describe to what extend is used the scale and analyzed the conditions of administration in a single University Hospital. 
Methods: A cross-sectional study was performed. Data of patients admitted at the hospital during one year was recollected from 
computerized records. Demographic data, length of admission, department of hospitalization, nursing care plan, number of PAIN-
AD evaluations made during admission and total score (range 0-10) were recorded. Results: Out of 13.637 patients admitted, 
PAINAD was assessed in 167 patients (mean age 68.7+16.5; male 56%). Main used was done in neurology (38.5%), neurosurgery 
(21.3%), internal medicine (8.9%) and geriatric units (7.1%). The 98.2% of the sample had a nursing care plan. Profile was: stroke 
35%, frail adults 11% and End-of-life situation 10%. Mean total length of admission was 10.7 days (SD+16.0). Evaluations with 
PAINAD scale was 68% only once, twice in 17%, three times in 6% and more than 3 times in 2.3%. PAINAD score was mild (0-
3) in 81% of patients, moderate (4-7) in 18% and severe (8-10) in 1%. Conclusion: Our results suggest that the PAINAD scale, 
applicable to patients with communicational disorders, was not widely implemented in our hospital. Stroke patients were the most 
targeted group. Further nursing education about the indication and administration of PAINAD is needed and a prospective study is 
necessary to validate the PAINAD in stroke population. References: Warden V, Hurley AC, Volicer L. Development and Psycho-
metric Evaluation of the Pain Assessment in Advanced Dementia (PAINAD) scale. J Am Med Dir Assoc [Internet]. 2003 [acceso 
5 de ene de 2016];4(1):9-15. Disponible en: http://www.sciencedirect.com/science/article/pii/S1525861004702583; García-Soler 
Á, Sánchez-Iglesias I, Buiza C, Alaba J, Navarro AB, Arriola E, et al.Adaptación y validación de la versión española de la escala 
de evaluación de dolor en personas con demencia avanzada: PAINAD-Sp. Rev Esp Geriatr Gerontol [Internet]. 2014 [acceso 10 
de nov de 2014]; 49(1):10-4. Disponible en: http://www.sciencedirect.com.sire.ub.edu/science/article/pii/S0211139X13000516#; 
Jordan A, Hughes J, Pakresi M, Hepburn S, O”Brien JT. The utility of PAINAD in assessing pain in a UK population with severe 
dementia. Int J Geriatr Psychiatry [Internet]. 2011 [acceso 9 de ene de 2015]; 26(2):118-26. Disponible en: http://onlinelibrary.
wiley.com.sire.ub.edu/doi/10.1002/gps.2489/pdf; Schuler MS, Becker S, Kaspar R, Nikolaus T, Kruse A, Basler HD. Psychomet-
ric properties of the German «Pain Assessment in Advanced Dementia Scale» (PAINAD-G) in nursing home residents. J Am Med 
Dir Assoc [Internet]. 2007 [acceso 11 ene de 2015]; 8(6):388-95. Disponible en: http://www.sciencedirect.com/science/article/pii/
S1525861007002010.
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Monitoring recovery of locomotion ability in daily life activities in post-stroke patients – the responsiveness of Abiloco-Benin

S. E. Sogbossi1, C. Kakpossa1, D. D. Niama-Natta 1, J. Olouka1, T. Kpadonou1, S. C. Batcho2

1Rehabilitation, Université d’Abomey-Calavi, Cotonou, Benin 
2Rehabilitation, Université Laval, Québec, Canada

Question: The questionnaire ABILOCO-Benin is a Rasch-built scale for the assessment of locomotion ability in adults post-stroke pa-
tients. It is an adapted version of the original ABILOCO questionnaire to fit the socio-cultural context of West-Africa (Benin country). 
Its validity and test-retest reliability, mandatory psychometric properties for the use of assessment tools, were proved along with the 
calibration of the questionnaire. However, whether ABILOCO-Benin can detect change in patient”s locomotion ability is unknown. This 
study aimed to investigate the responsiveness of ABILOCO-Benin for the assessment of locomotion ability in West-African post-stroke 
patients. Methods: This longitudinal study included 47 adults post-stroke patients (mean age: 53.06±9.22 years old, time since stroke: 
52.02±73.89 months, 63.8% men) recruited in the rehabilitation department of the National University Hospital of Cotonou in Benin. 
Patients were evaluated at baseline and at 4.7±2.14 months later with ABILOCO-Benin, the mobility subdomain of the Functional In-
dependence Measure (FIM-mobility), Rivermead Mobility Index (RMI), Functional Ambulation Classification (FAC), 10 meters and 6 
minutes walking tests. Changes in patients” functional status were analyzed through global and individual approaches. Statistics analyses 
were performed using paired t-test or Wilcoxon test where appropriate and magnitude of change was appreciated through effect size (ES). 
Results: Global approach suggested that patients were stable over follow-up time. ABILOCO-Benin did not show significant change 
(mean change = 0.27±2.44 logits; p=0.45); neither did FIM-mobility, FAC and walking tests except RMI (median(P25 ; P75) = 13(10 ; 
14) at baseline and 13(12 ; 14) at follow-up ; p=0.03). Individual approach mainly differentiated improved (T-score>0) and deteriorated 
patients (T-score<0). ABILOCO-Benin and RMI were more sensitive to change across both groups when analyzed separately. Mean 
change of ABILOCO-Benin scores in deteriorated and improved groups were respectively -2.43±1.60 logits (p<0.001), ES = -1 and 
1.76±1.58 logits (p<0.001), ES=0.63. RMI showed significant change in only improved group (median(P25; P75) = 12(9.75;14) at base-
line and 13(12;14) after follow-up; p=0.001). FAC, FIM-mobility and walking tests did not demonstrate consistent sensitivity to change 
in these sub-groups of chronic stroke-patients. Conclusion: This study shows that ABILOCO-Benin is a responsive tool for the assess-
ment of locomotion ability in West-African post-stroke patients. Moreover, it highlights the importance of individual investigation of 
change since a group-based approach does not usually reveal the significant change that individual patient might experience. Keywords: 
Abiloco-Benin, Responsiveness, Stroke.

P 131

Nasogatric tube placements in stroke patients – The clinical impact on stroke patients due to change in nasogastric tube place-
ment policies

P. Kakar, C. McRedmond, P. Patel

Stroke, Epsom and St Helier NHS Trust, Epsom, United Kingdom

Aim: There is increasing rigour around the placement of Nasogastric tubes [NGT] and rightly so. Each NHS trust has its own safety 
criteria around the governance for placement of NG Tubes. Likewise at Epsom and St Helier NHS Trust, enhanced safety criteria [name-
ly pH check before every feed, confirmation of position by X-ray, exclusion times for insertion of NGT and reporting of X-rays solely 
by Consultant Radiologists] have been introduced. These criteria while aiming to reduce harm to patients, have the potential to create a 
burden on effective delivery of nutrition and introduce significant delays. Our study looked at the impact of enhanced safety checklists 
and assesses changes in time scales associated with nutrition and medication delivery. Methods: A retrospective case based study of 25 
patients over a 7 month period. Through case notes review, we aimed to determine if there were significant delays in providing nutrition 
and medications. Results: We found that since the inception of new safety checklists, there has been a significant increase in the following 
time lines. The mean time delay from unsafe swallow assessment to NGT insertion was 19 hours [Fig 1]. The main reasons for delay in 
nasogastric tube insertion were “protocol hours”, “workload” and “staff confidence”. Time lost due to “protocol hours only” insertion of 
NGT was 11.30 hrs. Total time from NGT insertion to safety checklist clearance was 17 hours. The mean time from swallow assessment 
to nutrition commencement was 29 hours [Fig 2]. Conclusion Delay in nasogastric tube insertion has the potential to impact upon timely 
administration of prescribed medication and enteral feed. We acknowledge significant skewing of data due to one or two patients with 
special circumstances, however even with adjustment the time frame from assessment to commencement of nutrition was still slightly 
greater than 24 hours. Through this study we have been able to identify key reasons for delay and are working with our Trust”s Nutrition 
steering committee to improve this service further.

Figure 1: Legend: Time from unsafe swallow to NGT insertion Average time delay = 19 hours 
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Oral Session 7 • Epidemiology of stroke and stroke treatment A

OP 040 

The association between age, sex, comorbidities and missed opportunities for primary stroke prevention

G. Turner, M. Calvert, M. Feltham, R. Ryan, T. Marshall

University of Birmingham, Birmingham, United Kingdom

Background: Stroke is one of the leading causes of death and disability globally; 16.9 million first-strokes occur each year. Primary 
prevention is important to reduce the burden of stroke. However, our research found 54% stroke/TIA patients are not prescribed pre-
vention drugs when clinically indicated. Therefore, primary stroke prevention is sub-optimal in primary care. Aim: To investigate the 
association between patient/demographic characteristics and missed opportunities for primary prevention of stroke/TIA. Methods: 
Retrospective analysis of a primary care records from a UK primary care database that covers 6% of the UK population. Patients with 
first-ever stroke/TIA between 2009-2013 were included from 561 general practices. Missed opportunities were defined as: untreated 
high blood pressure in patients eligible for treatment (blood pressure ≥160/100mmHg or ≥140/90mmHg in patients at high CVD risk); 
atrial fibrillation patients with high stroke risk and no anticoagulant drugs prescribed; no lipid-lowering drugs prescribed in patients 
at high CVD risk or with familial hypercholesterolaemia. Mixed-effect logistic regressions modelled the association between patient/
demographic characteristics and having a missed opportunity. Results: 29,043 stroke/TIA patients met the inclusion criteria. 17,680 
patients had a clinical indication for one or more stroke prevention drug, of which, 54% (9,579/17,680) were not prescribe these drugs 
at the time of their stroke or TIA. Females had increased odds of missed opportunities for prescribing of anticoagulant drugs (OR 1.37; 
[95% CI 1.18, 1.58]); however, the opposite was true for antihypertensive drugs (OR 0.85; [95% 0.74, 0.97]) and there was no sex effect 
for lipid-lowering drugs. For all three prevention drugs, the very elderly (≥85 years) had increase odds of having a missed opportunity 
for prevention. There was a general trend that presence of comorbidities reduced the odds of having a missed opportunity for prescribing 
of lipid lowering and antihypertensive drugs (particularly CHD, diabetes PAD, CKD or hypertension). However, stroke/TIA patients 
with a 10-year CVD risk ≥20% but without “high risk comorbidities” (CHD, CKD, PAD, diabetes or familial hypercholesterolaemia) 
had increased odds of having a missed opportunity for lipid lowering and antihypertensive drugs (OR 2.81 [95% CI 2.47, 3.21] and OR 
1.43 [95% CI 1.17, 1.75], respectively). Conclusion: Previous studies show that the absolute numbers of strokes has increased in the 
past two decades; therefore, improving prevention drug prescribing should be a priority for clinicians and policy makers. Knowledge 
of patient characteristics predictive of having a missed opportunity may highlight those vulnerable to not being prescribed prevention 
therapy. Dissemination of our findings has the potential reduce missed opportunities for primary prevention of stroke/TIA. 

Teaching Course 4

Date: 25 May 2017
Time: 9:00 – 10:30
Room: Salon Moskau

How to set up a stroke service
Chairs: I. Grunwald, UK and P. Papanagiotou, Germany

Patient selection: our experience with the automated e-ASPETS software 
C. Roffe, UK

How to establish an acute stroke service 
P. Papanagiotou, Germany

Interdisciplinary stroke program in a small institution 
H. Sievert, Germany

The one-stop-shop - optimising referral systems and pathways using latest technology 
I. Grunwald, UK
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OP 043 

Time trends in admissions in follow-up care and rehabilitation units after stroke in France – 2010-2014

A. Gabet1, C. De Peretti2, F. Woimant3,4, M. Giroud5, Y. Béjot5, A. Schnitzler6, V. Olié1

1French Public Health Agency, Saint-Maurice, France 
2Directorate of Research, Studies, Evaluation and Statistics, Saint-Maurice, France 
3Regional Health Agency, Paris, France 
4Assitance Publique Hôpitaux de Paris, Paris, France 
5Department of Neurology, Dijon Stroke Registry, University Hospital, Dijon, France 
6Physical Medicine and Rehabilitation, Raymond-Poincaré Hospital, Garches, France

Question: In France, one objective of the “2010-2014 National Stroke Action Plan” was to develop follow-up care and rehabilitation 
(SSR) facilities in order to optimize the management of stroke patients after the acute stage and to insure home return in the best con-
ditions. The objective of this study was to describe recent temporal trends in admissions in SSR facilities after an hospitalization for 
stroke from 2010 to 2014. Methods: Stroke patients were selected from exhaustive national French hospitalization databases using 
stroke ICD-10 codes as primary discharge diagnosis. Hospitalizations for cerebral infarction and hemorrhagic stroke were distin-
guished. Hospitalizations that occurred during the nine first months of each year from 2010 to 2014 were extracted. Among patients 
alive at the end of the index hospitalization, admissions in SSR facilities were searched till 3 months. Age-standardized rates of pa-
tients admitted in SSR facilities were computed. Time trends were studied using quasi-Poisson regression model. Prognostic factors 
of admission in SSR services were identified by logistic regression model. Results: During the nine first months of 2014, 68 074 
patients were hospitalized for stroke and did not die during their hospitalization. Among them, 24 690 (36%) were admitted in SSR 
units in the 3 months following the end of the index hospitalization. Hemorrhagic stroke and presence of a paralysis were strongly 
associated with SSR admission. Other prognostic factors were identified but differed according to age: male sex and previous stay 
in stroke unit were positively associated with SSR admission among patients aged under 65, and negatively associated among those 
aged 65 or over. Between 2010 and 2014, a significant increase in SSR admission rate was only observed among stroke patients 
aged under 35 years or over 75 years, irrespectively of stroke subtype. An increased admission rate in SSR facilities specialized in 
neurological rehabilitation was recorded and constituted 40% of SSR admissions in 2014. Functional dependence score at admission 
and its evolution during SSR hospitalization remained steady over the study period. Conclusion: SSR admission rates after stroke 
remained low and did not rose during the study period except in the elderly. However, favorable trends in admissions in SSR units 
specialized in neurological rehabilitation were observed. Admission in neurological rehabilitation should be still encouraged in the 
future, particularly among patients aged between 35 and 75 years old.

OP 041 

Association of antithrombotic drug use and subdural hematoma risk – real-world study based on Danish medical registries

D. Gaist1,2, L. A. García Rodríguez3, M. Hellfritzsch4, F. R. Poulsen2,5, B. Halle5, J. Hallas4, A. Pottegård4

1Neurology, Odense University Hospital, Odense, Denmark 
2Department of Clnical Research, University of Southern Denmark, Odense, Denmark 
3Centro Español Investigatión Farmacoepidemiológica (CEIFE), Madrid, Spain 
4Clinical Pharmacology, Department of Public Health, University of Southern Denmark, Odense, Denmark 
5Department of Neurosurgery, Odense University Hospital, Odense, Denmark

Background: Subdural hematoma is reported to be on the increase, but to what extent this is explained by antithrombotic drug use 
is unknown. Methods: We used population-based regional data (population 484,346) and national data (population 5.2 million) from 
Denmark to estimate the association between antithrombotic drug use and subdural hematoma risk. We identified 10,010 patients with 
a first-ever SDH principal discharge diagnosis in 2000 to 2015, and matched them on age, sex, and calendar year to 302,872 controls 
from the general population. Main outcome measures were exposure to antithrombotic drugs (low-dose aspirin, clopidogrel, vitamin 
K antagonists (VKA), direct oral anticoagulants (DOAC), and combined antithrombotic drug treatment). We used conditional logistic 
regression models to estimate odds ratios (aOR), adjusted for comorbidity, education level, and income, and, further, we described tem-
poral trends in subdural hematoma incidence and antithrombotic drug use in the general population. Results: Mean age at occurrence 
of SDH was 69.2 years, 34.6% were women, and 47.3% were using antithrombotic medications. Current use of low-dose aspirin (aOR 
1.24, 95%CI: 1.15-1.33), clopidogrel (aOR 1.87, 95%CI: 1.57-2.24), DOAC (aOR 1.73, 95%CI: 1.31-2.28), and VKA (aOR 3.69, 
95%CI: 3.38-4.03) were associated with higher subdural hematoma risk. The risk of subdural hematoma was further increased when 
VKA was used concurrently with an antiplatelet drug (VKA and low-dose aspirin: aOR 4.00, 95%CI 3.40-4.70; VKA and clopidogrel: 
aOR 7.93, 95%CI 4.49-14.02). The prevalence of use of antithrombotic drugs per 1,000 individuals in the general population (regional 
data) in 2000 was 31.0 and increased to 76.9 in 2015 (P-value<0.01), and the corresponding figures for VKA were 7.4 in 2000 vs. 16.7 
in 2015 (P-value<0.01). The overall SDH incidence rate increased from 10.9 per 100,000 person-years in 2000 to 19.0 per 100,000 per-
son-years in 2015 (P for trend: <0.001). The largest absolute increase was seen among older patients (75+ years), where SDH incidence 
rate increased from 55.1 per 100,000 person-years to 99.7 per 100,000 person-years (P for trend: <0.001). Conclusions: In Denmark, 
antithrombotic drug use was associated with increased SDH risk. The highest odds of SDH were associated with VKA and its combined 
use with antiplatelet treatment. The incidence of SDH has increased over the period 2000-2015 and this trend appears to be associated 
with increased use of antithrombotic drugs, particularly VKA use among older patients.

OP 042 

Thrombolysis in patients with previous stroke and diabetes – The burden of diabetes and the chance of a previous stroke

A. Filipov, A. Alonso

Neurology, Universitätsmedizin Mannheim, Mannheim, Germany

Introduction: Diabetes mellitus (DM) is a widespread metabolic disease that is associated with micro- and macroangiopathic damage 
leading to late complications such as ischemic stroke (IS). In this respect DM is an important risk factor for recurrent stroke. However, 
alteplase for intravenous thrombolysis (IVT) is not approved by the EMA for patients with DM and previous stroke (PS) as diabetic 
small vessel disease and hyperglycemia are believed to increase the risk of secondary hemorrhagic complications. Objectives: To as-
sess the neurological (NIHSS), functional (mRS) and structural (stroke volume) benefit as well as the potential risk of IVT in patients 
with DM and PS. To assess the influence of age, preexisting diabetic damage as well as acute and chronic hyperglycemia on functional 
outcome, symptomatic intracranial hemorrhage (SICH) and in-hospital mortality. Patients and methods: From 01/2013 to 07/2015 we 
analysed 527 consecutive patients treated with IVT for acute IS. DM was defined as a history of DM, taking an antidiabetic medication 
or fulfilling WHO criteria for diagnosis. Previous stroke was considered as a history of ischemic stroke or a post ischemic lesion >1.5cm 
on CT or MRI. HbA1c was measured on day 1. Acute hyperglycemia was defined as a plasma glucose >140mg/dl within 24h from 
admission. For outcome analysis we assessed mRS prestroke, at admission and at discharge. Poor outcome was defined as deterioration 
of prestroke mRS to >/=3 at discharge. SICH was defined as a documented hemorrhage with a deterioration of NIHSS ≥ 4. We assessed 
structural benefit from IVT by measuring stroke volumes before and after treatment on MRI (n=92). Results: 35.9% of patients were 
diabetic, 33.2% had PS. 14.4% patients presented with both, DM and PS. The index group was not at specific risk for poor functional 
outcome, SICH or mortality whereas the DM+/PS- group showed significantly more SICH than the other groups and the highest rate of 
poor outcome and mortality. There was no significant difference in stroke volume growth between the groups. Significant predictors for 
poor outcome were age (p<0.001) and HbA1c (p=0.013), for SICH HbA1c (p=0.006) and for mortality acute hyperglycemia (p=0.001) 
and age (p=0.004). Discussion and conclusion: Chronic more than acute hyperglycemia in patients with DM was found to be an im-
portant outcome determinant in ischemic stroke patients undergoing thrombolysis. Potential mechanisms include disturbed collateral 
flow, cerebral small vessel disease, blood-brain-barrier dysfunction and an increased post stroke immunosuppression. For patients with 
DM and PS, preexisting secondary preventive medication can be discussed as an advantage over the DM+/PS- group. The results of our 
study question the approval restriction of IVT for patients with DM and PS. The mechanisms explaining the worse stroke outcome of 
patients with DM remain to be specified.



74 Scientific Programme 26. European Stroke Conference

lacks a comparison of different thrombectomy techniques. Aim of this study was to compare the radiological outcome of thrombectomy 
with aspiration only, stentretriever only and a primary combined approach (PCA). Methods: In this retrospective, multicenter study 
we analyzed the data of 450 patients with occlusion of the anterior circulation, treated in five high-volume centers from 2013 to 2016. 
The treatment-techniques were subdivided into five categories: 1. Aspiration only; 2. Aspiration with stentretriever rescue; 3. Stentre-
triever only; 4. Stentretriever with aspiration rescue; and 5. PCA. The primary endpoints were successful reperfusion (TICI2b/3) and 
groin-to-reperfusion-time. Secondary endpoints were the number of attempts and occurrence of “emboli-in-new-territory”(ENT). The 
primary analysis was based on the intention-to-treat-groups (ITT). Results: The ITT-analysis showed significantly higher reperfusion 
rates, with 86% of successful reperfusion, in the PCA group compared to 73% in the aspiration group and 65% in the stentretriever 
group. There was no significant difference in groin-to-reperfusion-time regarding the used thrombectomy technique. The secondary 
analysis showed an impact of the technique on the number of attempts and the occurrence of ENTs. Lowest ENT rates and attempts 
were reported with the PCA-technique. Conclusions: The combined approach of simultaneous deployment of an aspiration catheter 
and stentretriever was the most effective technique for reperfusion of anterior circulation large vessel occlusion. Our results correlate 
with the latest single center studies, reporting very high reperfusion rates with PCA variations (e.g. SAVE, ARTS, CAPTIVE etc.).

OP 047 

Predictors of decompressive craniectomy for malignant cerebral infarction in the United States

F. Robertson 1,2, H. Dasenbrock 1,2,3, M. A. Aziz-Sultan 1,2,3, D. Guittieres3, R. Du 1,2,3, I. Dunn1,2,3, W. Gormley 1,2,3

1Harvard Medical School , Boston, United States 
2Cushing Neurosurgical Outcomes Center, Brigham and Women’s Hospital, Boston, United States 
3Dept. of Neurosurgery, Brigham and Women’s Hospital, Boston, United States

Question: With several randomized control trials demonstrating the survival and functional benefit of decompressive hemicraniecto-
my (DHC) for space-occupying cerebral infarction, DHC utilization has increased in the United States. However, which patients are 
ultimately selected for surgery is not well understood. The goal of this study was to evaluate which patient demographics (including 
social determinants of health) and hospital characteristics were associated with DHC utilization. Methods: The Nationwide Inpatient 
Sample was used to identify patients with an acute ischemic stroke (2002-2011). Multivariate logistic regression evaluated indepen-
dent predictors of DHC utilization. Predictors screened included year of admission, weekend admission, patient age, sex, insurance 
coverage, socioeconomic status, race/ethnicity, comorbidities, stroke risk factors (anticoagulation, atrial fibrillation, carotid dissection, 
carotid stenosis, hypercoaguablility, hyperlipidemia, tobacco use), and hospital characteristics. Severity indices (including neurologic 
deficits, altered sensorium, cerebral edema, and herniation) as well as treatment variables were covariates in regression constructs 
to account for severity of infarction. Results: Of 774,595 ischemic stroke admissions, 1,705 underwent DHC (0.02%). A predictive 
model evaluated predictors of DHC utilization, which had excellent discrimination (C-statistic: 0.96). Older age predicted non-sur-
gical treatment: age >70 years (OR: 0.11, 95% CI: 0.08-0.14); age 61-70; (OR: 0.11, 95% CI: 0.08-0.14); age 46-60 (OR: 0.61, 95% 
CI: 0.51-0.73). Payer status was also associated with DHC utilization, and patients with private insurance were most likely to undergo 
DHC: Medicare recipients (odds ratio (OR) 0.63, 95% confidence interval (CI): 0.54-0.74, p<0.001) and uninsured patients (OR: 0.69, 
95% CI: 0.53-0.88) had reduced DHC utilization compared to those with private insurance. Additionally, teaching (OR: 2.24, 95% CI: 
1.63-3.08); large (OR: 1.96, 95% CI: 1.61-2.38); and urban hospitals (OR: 1.82, 95% CI: 1.13-2.95) had increased DHC utilization. 
Other social determinants of health, including race/ethnicity and socioeconomic status, were not associated with utilization. Conclu-
sion: In this nationwide analysis, increased DHC utilization occurred in larger, urban, and teaching hospitals. Reduced utilization asso-
ciated with Medicare and self-pay insurance, as well as older age. Understanding the current predictors for DHC treatment is necessary 
for examining current practices and potential biases in patient selection.

OP 048

 
Symptomatic brainstem cavernoma of elderly patient – timing and strategy of surgical treatment

T. Negoto, A. Hashimoto, N. Ito, S. Terachi, K. Noguchi, Y. Baba, S. Yamashita, T. Kuramoto, M. Hirohata, M. Morioka

Neurosurgery, Kurume University School of Medicine, Fukuoka, Japan

Background: Brainstem cavernoma is rare and difficult to treat. Especially, the treatment strategy for symptomatic lesions in elderly 
patients remains unclear. There are some serious issues: 1) Must be symptomatic brainstem cavernoma in elderly patient removed? 
2) When to remove? 3) How to remove? The goal in this study is to establish the optimal treatment policy and consider the effective 
surgical strategy in elderly patients. Methods: We reviewed the clinical data in cases of elderly patient with symptomatic brainstem 
cavernoma over 70 years old from the past literatures including our cases. Results: 10 cases of treated brainstem cavernoma in elderly 
patients have been reported thus far including our own (Figure1). The mean age was 73.3±3.13 years old and the most common loca-
tion was pons. Multiple rebleeding before surgery was seen in at least 4 cases and clinical presentation and surgical approach varied 
depending on the location. Surgical resection was selected in 9 cases and 1 case was treated by radiosurgery. Mean clinical follow up 
was 26.1±18.2 month and neurological improvement was found in 5 cases and postoperative decline in 1 case of 9 surgical resection. 
Conclusions: Radical resection of the cavernoma with severe symptoms might be recommended even in elderly patients, especially in 
those with multiple rebleeding. From the viewpoint of surgery, we consider the subacute phase to be the optimal phase to identify and 
remove the cavernoma in elderly patients. On the other hands, multiple rebleeding might cause the exacerbation of the neurological 
deficit, so excessive watch and wait for the timing of the surgery is conversely dangerous. From the above, subacute phase from first or 
second rebleeding is the best timing for the surgical resection. It seems that surgical intervention that preserves the surrounding brain, 
rather than complete removal of the cavernoma, results in better outcomes, even for elderly patients. For safe and effective surgical 
intervention, it is important to ascertain the type of bleeding of the cavernoma by preoperative imaging and intraoperative findings, so 
that intra-lesional bleeding and extra-lesional bleeding can be dealt with appropriately(Figure2)..

OP 044 

Optimal blood pressure lowering reduction target for stroke prevention – a network meta-analysis of randomised con-
trolled trials

X. Xie1,2, Y. Zhang2, C. Liu2, D. Li2, T. Lin2, Y. He1, Y. Chen3, X. Ma1

1National Research Institute for Family Planning, Beijing, China 
2Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China 
3Washington University in St. Louis, St. Louis, United States

Background: The relationship between naturally occurring blood pressure and stroke risk is log-linear, but whether the treated blood 
pressure level and risk adhere to the same association is uncertain. Furthermore, the optimal blood pressure lowering reduction target 
for stroke prevention is uncertain. Objective: To assess the effectiveness of different systolic blood pressure (SBP) reduction levels 
on stroke prevention. To evaluate whether the relationship between SBP reduction and stroke is “the lower the better” or J-shaped. 
Design: Bayesian random-effects network meta-analysis. Search methods: Ovid MEDLINE was searched through December 6, 
2016, for randomised controlled trials with different SBP reduction categories, and with at least 1000 patient-years of follow-up 
each group. Data collection and analysis: Independent extraction by two investigators. Mean SBP reduction in each arm was cat-
egorised into 5 mm Hg increments. Outcome was stroke. Pooled effect sizes and relative risks with correspond credibility intervals 
(CrI) were calculated. To assess the relationship between SBP reduction and outcomes, we used the network meta-analysis results 
to fit a log-linear model and a log-quadratic model. Main results: We deemed 59 trials eligible, including 385865 participants, 9 
SBP reduction categories. SBP reduction with 30 mm Hg was ranked the most effective intervention for stroke prevention (log treat-
ment-specific rate -4.73, 95% credibility interval [CrI] -5.12 to -4.11), followed by 20 mm Hg (log-rate -4.73, -5.08 to -4.18), 35 mm 
Hg (log-rate -4.76, -5.36 to -3.95), 25 mm Hg (log-rate -4.52, -5.05 to -3.67), 15 mm Hg (log-rate -4.41, -4.72 to -4.01), -5 mm Hg 
(log-rate -4.29, -4.97 to -3.04), 0 mm Hg (log-rate -4.21, -4.67 to -3.51), 5 mm Hg (log-rate -4.22, -4.60 to -3.75), and 10 mm Hg 
(log-rate -4.20, -4.60 to -3.62). The association between SBP reduction and cardiovascular-related risk fits the log-quadratic model 
(coefficient of determination [R2] = 0.79, mean squared error [MSE] = 0.006) better than the log-linear model (R2 = 0.76, MSE = 
0.009). Conclusions: More intensive blood pressure lowering may not produce more benefits when it is below a certain threshold, 
supporting a J-shaped curve rather than a monotonic “lower is better” relationship. A SBP reduction range from 20 mm Hg to 30 mm 
Hg is recommended for stroke prevention in hypertensive patients. Funding: National Key Research and Development Program of 
China (No. 2016YFC1000102).

OP 045 

Delays in door-to-needle time for acute ischemic stroke in the emergency department – a comprehensive stroke center ex-
perienc

A. Mowla, J. Doyle, N. S. Lail, C. Deline, M. Ching, A. Crumlish, R. N. Sawyer, E. I. Levy

Neurology, State University of New York at Buffalo, Buffalo, United States

Background: Current American Stroke Association guidelines recommend initiating intravenous thrombolysis (IVT) for acute isch-
emic stroke (AIS) within 60 minutes of patient arrival, given the benefits of IVT for AIS are time dependent. This study aimed to 
identify the delaying factors in door-to-needle time (DTN) in the emergency department of one of the largest comprehensive stroke 
centers in New York State. Methods: We retrospectively reviewed the medical charts of all AIS patients who received IVT in our 
emergency department patients between April 1, 2012 and December 31, 2015 to identify those with a DTN time of more than 60 
minutes. We categorized the factors causing the delay into different groups. For each group, we recommended measures to reduce the 
treatment delays. Results: A total of 487 patients received IVT for AIS during the 3.7-year period. Of these, 96 patients (20.4%) met 
our DTN time delay criteria. Delays for obtaining stroke imaging and hypertension control were the most common factors. Thirty 
eight patients (39.5%) had delay in obtaining CT-based stroke imaging. Twenty-two patients (22.9%) required control of elevated 
blood pressure prior to IVT. Other causes for delay in DTN time included delay in stroke triage and paging (11.4%), fluctuating neu-
rological symptoms (7.2%), uncertainty about diagnosis (12.5%), delays associated with obtaining consent (9.3%), and uncertainty 
about the time of symptom onset (5.2%). Conclusion: Important and common causes of delay in IVT for AIS were identified in a 
review of charts at our comprehensive stroke center. The authors recommend strategies to achieve faster DTN time for each of the 
delaying factor categories including faster acquisition and interpretation of stroke imaging, more effective triage protocols and faster 
blood pressure control for AIS patients who are eligible for IVT.

OP 046 

Comparison of radiological outcomes in patients with acute ischemic stroke treated with different thrombectomy tech-
niques

A. C. Hesse1, A. Kemmling2, N. Große Hokamp3, I. Frischmuth4, D. Behme1, J. Fiehler4, A. Mpotsaris3, P. Schramm2, A. Berlis5, 
M. Knauth1, M. N. Psychogios1

1Neuroradiology, University Medicine Goettingen, Goettingen, Germany 
2Institute of Neuroradiology, University Medical Center Schleswig-Holstein, Lübeck, Germany 
3Diagnostic and Interventional Radiology, University Hospital Cologne, Cologne, Germany 
4Department of Diagnostic and Interventional Neuroradiology, University Medical Center Hamburg-Eppendorf, Hamburg, Germa-
ny 
5Klinik für Diagnostiche Radiologie und Neuroradiologie, Klinikum Augsburg, Augsburg, Germany

Question: Thrombectomy has become the standard of care for acute ischemic stroke due to large vessel occlusion. Current literature 
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Transcription factor KLF11 stabilizes cerebral microvasculature and reduces brain damage in ischemic stroke

K. Liu, X. Tang, K. J. Yin

Neurology, University of Pittsburgh School of Medicine, Pittsburgh, United States

Introduction: Krüppel-like factors (KLFs) belong to the zinc finger family of transcription factors and their roles in brain physiolog-
ical activity and cerebrovascular diseases are largely undetermined. KLF11 is a vascular endothelium-enriched KLF family member 
and associates with human type 2 diabetes mellitus, a major risk factor for stroke. Objectives: The major goal of this study is to 
define the regulatory role of KLF11 in cerebrovascular function and the pathogenesis of ischemic stroke. Materials and methods: 
Transient middle cerebral artery occlusion (MCAO) was performed in EC-selective KLF11 transgenic mice, KLF11 knockout mice 
and their corresponding wild-type controls, and brain infarct was analyzed by 2%TTC staining. BBB integrity was assessed by using 
Evans Blue and TMR-Dextran extravasation assays. Regional cerebral blood flow (CBF) was recorded with a laser speckle imager. 
A battery of neurobehavioral tests, including adhesive tape removal, foot fault, and cylinder, were performed to assess sensorimo-
tor functions after ischemic stroke. Primary mouse brain microvascular endothelial cells (BMECs) were cultured and treated with 
adenovirus carrying KLF11, KLF11 shRNA, or their corresponding controls for 48 h, and then subjected to 16h Oxygen Glucose 
Deprivation (OGD). Cell death was assayed by LDH and MTT methods. Total RNA was extracted from cultured BMECs or brain 
tissues and the expression of BBB tight junctions (TJs) was detected by quantitative real-time PCR and western blotting. Results: 
KLF11 expression was significantly decreased in the cerebral vasculature, cerebral cortex, and cultured BMECs after in vivo and in 
vitro ischemic stimuli. EC selective transgenic overexpression of KLF11 in mice led to reduced BBB leakage in ischemic brains. In 
contrast, genetic deficiency of KLF11 in mice aggravated ischemia-induced BBB disruption by increasing cerebrovascular perme-
ability and brain water content in comparison with wild-type mice. KLF11 KO mice also exhibited a larger brain infarct, worsened 
neurological outcomes and less CBF perfusion in response to ischemic insults. Mechanistically, we found KLF11 binding sequences 
in the promoter region of major endothelial TJs including Claudin 5 and ZO-1. Genetic deletion of KLF11 in mice significantly 
reduced cerebral TJ levels. Moreover, we also demonstrated that gain-of-KLF11 function by adenovirus can significantly inhibit 
BMEC death after exposure to OGD. Conclusions: Our results suggest that KLF11 functions as a novel BBB stabilizer to confer 
brain protection in ischemic stroke. Reduction of cerebral KLF11 activity contributes to BBB dysfunction and brain parenchymal 
injury after ischemic stroke. Elucidating KLF11 as a BBB-stabilizing mediator may lead us to discover new pharmaceutical targets 
for the development of effective therapies against ischemic stroke.

OP 050 

Assessment of poly-arginine peptide R18 following permanent and transient middle cerebral artery occlusion (MCAO) 
when administered 2 hours after stroke onset

D. Milani1,2,3, B. Meloni1,3,4, J. Cross1,3,4, R. Anderton1,2, D. Blacker1,4,5, N. Knuckey1,3,4

1QEII Medical Centre, Western Australian Neuroscience Research Institute, Perth/WA, Australia 
2School of Health Sciences , University of Notre Dame, Fremantle, Australia 
3Neurosurgery, Sir Charles Gairdner Hospital, Perth, Australia 
4Centre for Neuromuscular and Neurological Disorders, University of Western Australia, Perth, Australia 
5Neurology, Sir Charles Gairdner Hospital, Perth, Australia

Background and aims: Stroke is a leading cause of death and disability worldwide without any clinically available pharmacological 
neuroprotective treatments. Recent studies in our laboratory have demonstrated that poly-arginine peptides exhibit potent neuropro-
tective properties in both permanent and transient MCAO stroke models when administered 30 to 60 minutes post-occlusion [1-4]. 
The current study assessed the neuroprotective efficacy of the poly-arginine peptide-18 (R18; R = arginine residues) in permanent 
and transient MCAO rat stroke models when administered 2 hours after occlusion. Methods: In the permanent study, treatments con-
sisted of vehicle (normal saline) or R18, when administered intravenously (1000 nmol/kg; 600 µl/6 min) 2 hours after stroke onset. 
In one transient MCAO study, treatments consisted of vehicle, R18 or NA-1 (TAT-NR2B9c) when administered intravenously (1000 
nmol/kg), 2 hours after the onset of a 3-hour MCAO. In a second transient MCAO study, treatments consisted of vehicle, R18 or 
NA-1 when administered intra-arterially (100 nmol/kg; 600 µl/6 min), immediately after reperfusion following a 2-hour MCAO. Be-
havioural assessment, infarct volume and cerebral oedema analyses were performed 24 hours after stroke onset. Results: Following 
permanent or transient MCAO, neither the R18 nor NA-1 peptides significantly reduced infarct volume when compared to vehicle 
treated animals. However, following permanent MCAO, R18 appeared to reduce cerebral edema (P = 0.006), whereas following 
transient MCAO of 3-hour duration, R18 improved the time to remove adhesive tape (P = 0.04) without significantly affecting ce-
rebral edema. There was also a trend (P = 0.07) towards improved rota rod performance with R18 in both permanent and transient 
(3h) MCAO. Conclusion: These findings suggests R18 and NA-1 have a reduced potential to reduce infarct volume in the MCAO 
stroke models used in this study, when administered 2 hours after the stroke onset. However, R18 did appear to exert some therapeutic 
effects even at 2 hours after MCAO. References: [1] Meloni et al, 2015. Poly-arginine and arginine-rich peptides are neuroprotective 
in stroke models. J Cereb Blood Flow Metab 35:993-1004. [2] Milani et al, 2016. Poly-arginine peptides reduce infarct volume in a 
permanent middle cerebral artery rat stroke model. BMC Neurosci 17:1-8. [3] Milani et al, 2016. The R18 poly-arginine peptide is 
more effective than the TAT–NR2B9c (NA-1) peptide when administered 60 minutes after permanent middle cerebral artery occlu-
sion in the rat. Stroke Res Treat 2016:1-9. [4] Milani et al, 2016. Neuroprotective efficacy of poly-arginine R18 and NA-1 (TAT-NR-
2B9c) peptides following transient middle cerebral artery occlusion in the rat. Neurosci Res doi: 2016.09.002.
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Expression of neuronal and signaling proteins in penumbra within the first day after photothrombotic stroke in the rat cere-
bral cortex

A. Uzdensky, S. Demyanenko

Laboratory of Molecular Neurobiology, Academy of Biology and Biotechnology, Southern Federal University, Rostov - On - Don, 
Russian Federation

Question: Neuroprotection and neurodegeneration mechanisms in ischemic stroke are not well known. Methods: We used Panorama 
Antibody Microarrays (Sigma-Aldrich) to study changes in expression of >400 signaling and neuronal proteins in penumbra surround-
ing photothrombotic infarct core in rat cerebral cortex 1, 4 or 24h after impact comparing with untreated contralateral cortex. Results: 
The greatest changes were observed at 4h after photothrombosis. They included simultaneous upregulation of diverse proapoptotic 
(caspases 3, 6 and 7, Bcl-10, AIF, SMAC/DIABLO, p53, E2F1, p38, JNK, NMDAR2a, c-myc, Par4, p75, GADD153, GAD65/67, PSR) 
and anti-apoptotic (Bcl-x, p63, p21WAF-1, MDM2, ERK5, MKP-1, NEDD8, estrogen receptor) proteins. Various signaling proteins 
(calmodulin, CaMKIIα, CaMKIV, ERK1/2, MAKAPK2, PKCα, PKCβ, PKCμ, RAF1, protein phosphatase 1α, ATF2, EGF receptor, 
DYRK1A) were upregulated, whereas others (phospholipase Cγ1, S-100, GSK-3, Axin1, NUMB, TDP-43, FRAT1) - downregulated. 
Proteins involved in mitochondria quality control (Pink1, parkin), proteolysis (ubiquilin-1, UCHL1), intercellular interactions (N-cad-
herin, PMP22), neurite integrity and guidance (Nav3, CRPM2, PKCβ2) were overexpressed. Proteins associated with actin cytoskeleton 
(cofilin, actopaxin, p120CTN, α-catenin, p35, myosin Va and pFAK) were upregulated, whereas other cytoskeleton components (ezrin, 
tropomyosin, spectrin (α+β), βIV-tubulin, polyglutamated β-tubulin, doublecortin, neurofilaments 68 and M, cytokeratins 7 and 19) - 
downregulated. Downregulation of syntaxin, synaptophysin, synaptotagmin, VILIP, ALS2, and adaptin β1/2 indicated impairment of 
vesicular transport and synaptic processes. Enzymes that mediate dopamine biosynthesis (tyrosine hydroxylase, DOPA decarboxylase, 
dopamine transporter) were downregulated, whereas proteins involved in biosynthesis of serotonin and GABA (tryptophan hydroxylase, 
MAO-B, glutamate decarboxylase) - upregulated. Down-regulation of Cdk6, Cdc7 kinase, Trf1, and topoisomerase-1 suppressed pro-
liferation. Levels of mitochondrial antioxidant protein AOP-1, chaperons Hsp70 and Hsp90 were reduced. Amyloid precursor protein, 
nicastrin and β-amyloid were upregulated. Conclusion: These data provide the integral view on neurodegeneration or neuroprotection 
processes in penumbra after photothrombotic infarct. Supported by Russian Science Foundation (14-15-00068) and Russian Ministry 
of Education and Science (#790). 

Figure 1 : Molecular processes in the penumbra after photothrombotic infarction in the rat cerebral cortex. 
 

OP 051 

Cross-linking non-amyloid CSVD and CAA

S. Niklass1,2, C. Garz1,2, H. J. Heinze1,2,3, S. Schreiber1,2

1Neurology, Otto-von-Guericke University, Magdeburg, Germany 
2German Center for Neurodegenerative Diseases (DZNE), Magdeburg, Germany 
3Leibniz-Institute for Neurobiology (LIN), Magdeburg, Germany

Question: In human autopsy studies of the non-demented elderly and Alzheimer”s disease non-amyloid cerebral small vessel pathol-
ogy (CSVD) and cerebral amyloid angiopathy (CAA) are found in the same brain. We here hypothesize a causal link between the two 
CSVD entities that goes beyond just a simple co-occurrence. We therefore investigated if spontaneously hypertensive stroke-prone 
rats (SHRSP), a valid non-transgenic animal model of human non-amyloid CSVD, develop CAA as a function of different non-am-
yloid CSVD stages. Methods: Two-photon-microscopy was performed in 21 SHSRP to assess stages of CSVD in vivo. Therefore, 
the fluorescent dye Dextran was used to label the cerebral vasculature, and cerebral blood flow measures (CBF) were additionally 
conducted. Furthermore, in 13 out of those 21 SHRSP Methoxy-X04 (Congo red derivate) was used for the intravital CAA detec-
tion. Results: Non-amyloid CSVD progression occurs in a temporal manner, comprising the following stages: stage 0 – no CSVD 
pathology, stage 1A – small vessel wall damage, stage 1B – CBF reduction, stage 2 – non-occlusive/ incomplete thrombus formation 
and stage 3 – occlusive/ complete thrombus formation. Six out of 13 SHRSP (46%) that underwent Methoxy-X04 imaging displayed 
intravital β-amyloid positivity of the cerebral small vessel walls, i.e. perivascular amyloid deposits and brightly fluorescent arteri-
olar/small artery wall adherent plane- or circular-shaped amyloid accumulations indicative of CAA. In nearly all Methoxy positive 
SHRSP amyloid deposits were detected surround thrombotic arterioles characterized by complete small vessel occlusion (CSVD 
stage 2/3). Conclusions: Advanced non-amyloid CSVD stages display a condition prone to vascular b-amyloid accumulations, in 
terms of CAA, Further investigations have to shed light on the pathophysiological interactions between the two small vessel disease 
entities, especially whether a failure of perivascular Aβ-drainage or disturbances of endothelial Aβ-transport across the BBB drive 
the vascular amyloid pathology found in the SHRSP. 

OP 052 

Antiretroviral treatment with efavirenz disrupts the blood-brain barrier integrity and increases stroke severity

M. Toborek1,2, L. Bertrand1,2

1Department of Biochemistry and Molecular Biology, University of Miami, Miami, United States 
2Jerzy Kukuczka Academy of Physical Education, Katowice, Poland

Introduction: The introduction of antiretroviral drugs (ARVd) changed the prognosis of HIV infection from a deadly disease to a 
chronic disease. However, even with undetectable viral loads, patients still develop a wide range of pathologies, including cerebro-
vascular complications and stroke. It is hypothesized that toxic side effects of ARVd may contribute to these effects. Methods: To 
address this notion, we evaluated the impact of several non-nucleoside reverse transcriptase inhibitors (NNRTI; Efavirenz, Etravir-
ine, Rilpivirine and Nevirapine) on the integrity of the blood-brain barrier, and their impact on severity of stroke. Results: Among 
studied drugs, Efavirenz, but not other NNRTIs, altered claudin-5 expression, increased endothelial permeability, and disrupted the 
blood-brain barrier integrity. Importantly, Efavirenz exposure increased the severity of stroke in a model of middle cerebral artery 
occlusion in mice. Conclusion: Taken together, these results indicate that selected ARVd can exacerbate HIV-associated cerebrovas-
cular pathology. Therefore, careful consideration should be taken when choosing an anti-retroviral therapy regimen.

OP 053 

In-vivo evaluation of different intracranial stent designs in a “worst-case” animal model

G. Cattaneo1, S. Krajewski2, H. P. Wendel2, C. Brochhausen3, R. Mühl-Benninghaus4

1Acandis GmbH & Co.KG, Pforzheim, Germany 
2University of Tübingen, Tübingen, Germany 
3University of Regensburg, Regensburg, Germany 
4University of Saarland, Homburg, Germany

Introduction: Thromboembolic events are a possible complication of stent assisted coiling. Stent material, design and mechanic 
can contribute to in-stent thrombus formation and distal embolism. Objectives: Our objective was the in-vivo comparison of two 
different intracranial stent designs in term of thromogenicity and vessel reaction in the acute phase and vessel wall remodeling after 
a longer period. Moreover, we aimed to correlate the biological response with the geometry and mechanical behavior of both stent 
designs. Materials and methods: We investigated laser-cut and braided stents in two different groups of rabbits without adminis-
tration of anti-platelet agents. Stents were placed in arteries with different sizes varying from around 2 mm to 3,5 mm in order to 
investigate the effect of vessel lumen and stent oversizing. In each animal, one vessel was explanted 3 days after implantation and 
two further vessels at a 28 days follow-up. Angiographic controls directly before explantation and Micro-CT, Micro-MRT and histo-
logical examination after explantation were performed. Results: All stented vessels showed patency at both follow-up angiographic 
controls. Acute reaction of vessel wall including vessel injury, thrombotic and inflammatory processes in the small areas adjacent to 
the stent structure was histologically observed at 3 days follow up. After 28 days, neointima thickness was dependent on vessel size, 
stent type and stent region. Micro-CT showed the different structure configuration of both stent designs. Conclusion: Stent geometry 
and mechanic influenced the vessel reaction in a “worst-case” animal model without use of anti-platelet therapy. We suppose that an 
accurate choice of stent design and sizing and future improvements of the stent surface have the potential to reduce thromboembolic 
complications after intracranial stenting. 
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Transcription network in cerebral vascular system suggested by epigenetic analysis

H. Wada1, N. Ishii2, Y. Sekihara2, S. Ota3, R. Nakaki4, R. Nakato5, Y. Wada6, A. Matsuno1

1Neurosurgery, Teikyo University School of Medicine, Tokyo, Japan 
2Neurosurgery, New Tokyo Hospital, Chiba, Japan 
3Neurosurgery, Ota Memorial Hospital, Hiroshima, Japan 
4Genome Science Division, RCAST, the University of Tokyo., Tokyo, Japan 
5Research Center for Epigenetic Diseases, IMCB, the University of Tokyo, Tokyo, Japan 
6Isotope Center, The University of Tokyo, Tokyo, Japan

Background:Cerebral artery has characteristic features in both developmentally and anatomically, comparing with extradural artery. 
In our previous study, we demonstrated the specific gene expression pattern of intradural cerebral artery and the existence of cross-in-
teraction between cerebral arteries and arachnoid cells by transcriptome analysis using rodents. In this study, we tried to characterize 
human arachnoid cells using clinical subjects by informatics analysis of genome and epigenome data to evaluate the pathophysio-
logical significance of arachnoid cells in cerebral vascular disease. Method:We collected human arachnoid membranes as surgical 
specimens from unruptured aneurysm cases, bypass cases for cerebral artery stenosis and stroke cases including subarachnoid hem-
orrhage. As control, endothelial cells were prepared from intima of carotid endarterectomy cases. Using these surgical specimens, 
we prepared primary cultured arachnoid cells and endothelial cells, and performed ChIP-seq and RNA-seq. Public transcriptome and 
epigenetic data of human blood cells and neurons were used in a series of analysis. H3K4me3 and H3K27ac data was used to predict 
active enhancers. Based on enhancer localization, clustering analysis was performed. Motif analysis was done using cell specific 
enhancer sites, and validated by transcriptome information and immunohistochemistry. Results: By ChIP-seq, we found arachnoid 
cells showed the similar transcriptome profile to endothelial cells. To extract the specific enhancer area of cells by ChIP-seq using 
H3K4me3 and H3K27ac antibodies, we carried out the clustering analysis among cells involved and detected arachnoid cell specific 
enhancers cluster group. In the cell specific cluster group, we detected gene expression regulatory site, and motif analysis provided 
candidate transcription factors. RNA-seq data was used to validate the activity of suggested transcription factors. Arachnoid cells uti-
lized characteristic transcription factors including stem cell-related molecules and demonstrated pathophysiological shift of genome 
expression level in stroke cases. Conclusion: Comprehensive enhancer analysis revealed the presence of characteristic transcription 
pathway in arachnoid cells and its pathophysiological significance was related to cerebral vascular disease, suggesting a new aspect 
for stroke therapy.

OP 055 

Biomarker research in thromboembolic stroke (BRUITS)

M. Qureshi, P. Vorkas, M. Kaluarachchi, E. Holmes, A. Davies

Imperial College London, London, United Kingdom

Question: The presence of carotid atherosclerosis is associated with a number of clinical unknowns: the inherent risk of stroke it poses 
(primary or secondary) and whether cerebral ischaemia is attributable to carotid thromboembolism. Metabonomics is a systems biology 
approach that may be applied to investigate potential biomarkers and pathophysiological pathways conferring risk and determining ae-
tiology of stroke. Earlier studies have demonstrated metabolic separation of symptomatic and asymptomatic carotid plaque. This study 
investigates whether such discrepancies are also present in serum and urine. Method: 101 patients were recruited into the following 
categories: 1) symptomatic carotid atherosclerosis, 2) non-carotid stroke or TIA, 3) asymptomatic carotid disease, 4) TIA clinic patients 
with a final diagnosis of non-TIA/non-stroke. Baseline clinical, haematological and biochemical findings were recorded. Blood and 
urine were collected from all patients. Serum and urine were analysed using Mass Spectrometry and Proton Nuclear Magnetic Reso-
nance Spectroscopy. Resulting spectral data were compared using computational multivariate statistical analysis to determine whether 
metabolic differences were present, and identify metabolites responsible for statistical separation. Results: Serum models comparing 
symptomatic carotid atherosclerosis with other study groups were generally weak with low predictive values and poor statistical separa-
tion. However, statistical models derived from urine metabonomics resulted in convincing separation of symptomatic from asymptom-
atic carotid atherosclerosis (R2Y 0.996; Q2 0.563; OPLS-DA). The precise metabolites responsible are being identified. Conclusions: 
Homeostatic mechanisms restricting the composition of serum do not apply to the composition of urine. This is the first study to identify 
urinary metabolites associated with symptomatic carotid atherosclerosis.

OP 056 

Serum H-NMR spectroscopy of transplanted bone marrow derived stem cells –  
Is it indicative of neurorestoration post stroke ?

A. Bhasin, P. Srivastava, S. Kumaran, S. Mohanty, S. Mewar, P. Kumaran

Neurology, AiIMS, Newdelhi, India

Introduction: Stem cells as regenerative medicine are hope in resistant neurological diseases like Stroke. The current study investigates 
the paracrine mechanisms of intravenous stem cell infusion in patients with chronic stroke using invitro H-NMR serum spectroscopy, for 
measuring the metabolite concentration. Methods: This ongoing randomized controlled trial recruited 20 stroke patients from 3 months 
to 1.5 years of index event. Bone marrow derived mononuclear stem cells (MNC) were infused in one group followed by 8 weeks of 
physiotherapy and the other group with saline/ placebo. Serum venous samples were subjected to H-NMR spectroscopy along with 
assessments with Fugl Meyer (FM), modified Barthel Index (mBI) and MRC for power at baseline, 8, 24 weeks and 1 year. H-NMR 
spectroscopy was performed with 2D, CPMG spectra using NOESY-based pulse sequence. 340 microlitres of serum, 30 microlitre of 
trimethylsilylpropionate (TSP) and formate in 200mL of deuterium oxide (D2O) were added in NMR tubes for analysis. Results: No 
adverse reactions were observed with stem cells infusion. Mean 55.3 x 106 with 0.34% CD34+ mononuclear cells were infused intra-
venously. There was no significant difference in both the groups on clinical scores at 8 weeks: mBI (65.4 versus 63.2; p=0.72) & FM 
(39.4 vs 41;p=0.53). Elevated peaks of glutamate, glutamine (2.32ppm) and acetone (1.9ppm) in one group and glucose (4.0 ppm)/ 
lactate peaks were observed in the other group (p>0.05) (fig1). Conclusion:H- NMR spectroscopy provides indirect evidence of release 
of neurotrophic growth factors infused by the stem cells and physiotherapy in chronic stroke.

Figure 1 
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New collateral and perfusion imaging derived from time-resolved dynamic contrast-enhanced mra – initial clinical experience

H. J. Kim1, H. G. Roh2, J. J. Park3, D. S. Park4, M. Park2, S. B. Lee5, H. J. Lee6, P. S. Yang1

1Radiology, Daejeon St. Mary’s Hospital, The Catholic University of Korea, Daejeon, South Korea 
2Radiology, Konkuk University Medical Center, Seoul, South Korea 
3Neurology, Konkuk University Medical Center, Seoul, South Korea 
4Neurosurgery, Konkuk University Medical Center, Seoul, South Korea 
5Neurology, Daejeon St. Mary’s Hospital, The Catholic University of Korea, Daejeon, South Korea 
6Neurosurgery, Daejeon St. Mary’s Hospital, The Catholic University, Deajeon, South Korea

Neurological outcome and final infarct volume largely depend on severity and duration of ischemia in the setting of acute ischemic 
stroke with a large vessel occlusion. Collateral flow and perfusion imaging are important biomarkers influencing severity of ischemia, 
extent of penumbra, recanalization rate, hemorrhagic transformation and clinical outcome, and are used to predict potential benefit 
from reperfusion therapy. Although current imaging techniques including CT and MRI can provide reliable assessment of collaterals, 
perfusion status and site of occlusion, They still have several limitations and disadvantages in terms of imaging time, radiation, contrast 
use, and motion artifact. Recently, we developed a new fast collateral and perfusion imaging derived from dynamic signals of time-re-
solved contrast-enhanced MRA (4D-MRA) with low contrast dose. In this presentation, we 1) introduce a new imaging method based 
on 4D-MRA for evaluation of collaterals and perfusion, as well as vessel information at a time, 2) describe our initial clinical experience 
of a new imaging approach in acute ischemic stroke patients with a large vessel occlusion, and 3) discuss its clinical usefulness and 
therapeutic implications.
Figure 1 
 

 
 
 
Figure 2 
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Predictors of very poor outcome after stent-retriever thrombectomy in octogenarians with acute anterior circulation stroke 

W. Yoon1, S. K. Kim1, B. H. Baek1, Y. Y. Lee1, J. T. Kim2, M. S. Park2

1Radiology, Chonnam National University Hospital, Gwangju, South Korea 
2Neurology, Chonnam National University Hospital, Gwangju, South Korea

Background and purpose: Octogenarians are known to have a higher chance of severe disability and mortality even after suc-
cessful endovascular stroke therapy. Thus, individualized patient selection for endovascular therapy appears more important in the 
octogenarians with acute ischemic stroke. However, prognostic factors for very poor outcome after endovascular stroke therapy 
in octogenarians remain unclear. The purpose of this study was to identify the independent predictors for very poor outcome after 
stent-retriever thrombectomy in octogenarians with acute anterior circulation stroke. Materials and methods: We analyzed clinical 
and pretreatment DWI data of 70 consecutive patients aged ≥80 years who were treated with stent-retriever thrombectomy for acute 
anterior circulation stroke. A very poor outcome was defined as a modified Rankin Scale score of 4 to 6 at 3 months. The association 
between clinical and DWI parameters and functional outcome was evaluated with logistic regression analysis. Results: In a univar-
iate analysis, the following variables were identified as predictors of very poor outcome: dyslipidemia, smoking history, ASPECTS 
on the pretreatment DWI, baseline NIHSS score, revascularization (m-TICI 2b or 3), and parenchymal hemorrhage on follow-up 
imaging studies. In a multivariate analysis, only revascularization status (odds ratio, 0.114; 95% confidence interval 0.023-0.581; 
P=0.009) was found to be a significant independent predictor of very poor outcome at 3 months. Conclusion: Our study suggests that 
revascularization status is the only independent predictor of a very poor outcome after stent-retriever thrombectomy in octogenarians 
with acute anterior circulation stroke. Thus, neurointerventionalists should make every effort to achieve successful revascularization 
in order to reduce the chance of very poor outcome when performing such treatment.
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Carotid plaque neovascularization – Contrast-enhanced ultrasound and dynamic contrast-enhanced magnetic resonance 
blinded comparison

M. Cattaneo1, J. Sun 2, D. Staub 3, D. Xu2, J. M. Gallino 1, P. Santini 4, A. P. Porretta 1, C. Yuan 2, B. Niranjan2, M. Arnold 5, C. Li-
moni 6, A. Gallino 1, M. Cattaneo1

1Department of Cardiovascular Medicine, , Hospital of San Giovanni, Bellinzona, Switzerland 
2Department of Radiology, University of Washington, Seattle, WA, United States 
3Department of Angiology, University Hospital Basel, Basel, Switzerland 
4Department of Radiology, Hospital of San Giovanni, Bellinzona, Switzerland 
5Department of Neurology, University Hospital Bern, Bern, Switzerland 
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Question: The relationship between contrast-enhanced ultrasound (CEUS) and dynamic contrast enhanced MRI (DCE-MRI) in the 
evaluation of plaque neovascularization (vasa vasorum, VV) to detect high-risk plaque in carotid atherosclerosis. is not understood. 
Aim of the study was to investigate the correlation of VV as assessed by CEUS grading and by DCE-MRI. Secondary objective was 
to correlate CEUS-detected VV with plaque features detected by multicontrast MRI. Methods: We recruited subjects with asymp-
tomatic carotid stenosis (≥50%). VV was graded by CEUS according to the visual appearance of contrast within the plaque by three 
different published methods named here as: CEUS_A (1 = absent; 2 = present); CEUS_B a three-point scale; CEUS_C a four-point 
scale. We used a 3.0 T MRI scanner for morphological and compositional analyses by multicontrast MRI as well as VV quantifica-
tion by DCE-MRI using gadolinium contrast kinetic modelling: fractional plasma volume (vp) and transfer constant (Ktrans), mea-
sured in adventitia only and in the entire plaque. Results: Thirty patients were analized. Significant correlation between CEUS and 
DCE-MRI was observed for CEUS_C grading and DCE-MRI Ktrans in adventice (r 0.460, p 0.010) and plaque (r 0.374, p 0.042). 
CEUS_B (r 0.416, p 0.022) and CEUS_C (r 0.443, p 0.014) grading showed significant correlation with maximal Ktrans. There were 
no significant correlations of CEUS-detected VV with multicontrast MRI features, except CEUS_B with percent calcification vol-
ume and surface ulceration. Conclusions: A moderate correlation appears to exist between CEUS and DCE. These data support both 
techniques for carotid plaque neovascularization imaging and possibly for appropriate risk stratification. Small sample size, intrinsic 
technical limitations and the multifaceted pathophysiology of atherosclerosis may have limited the correlation.
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MRI quantitative T2 mapping on thrombus to predict recanalization after endovascular treatment for acute anterior isch-
emic stroke

R. Bourcier1, H. Desal1, B. Daumas-Duport1, O. Naggara2, V. Costalat2,3, J. M. Serfaty2,3,4

1Neuroradiology, University Hospital, Nantes, France 
2Neuroradiology, Hospital saint Anne, Paris, France 
3Neuroradiology, University Hospital, Montpellier, France 
4Hemodynamic and Cardiac Imaging, University Hospital, Nantes, France

Background: In acute stroke treated with endovascular treatment (EVT), the susceptibility vessel sign (SVS+ or SVS-) is related to 
TICI 2b/3 and clinical outcome. However a binary assessment of thrombusdoes not reflect its complex composition. This may alters 
the predictive performance of SVS.Our aim was to assess whether a quantitative MRI marker, Thrombus-T2*, may help predict a low 
number of attempts to obtain the recanalization and compare its performance to SVS. Material and methods: Thrombus-T2* was 
prospectively obtained for consecutive patients treated by EVT for acute anterior stroke. Patients were treated according the same 
strategy i.e. use of intermediate aspiration catheter and a stent retriever. The occlusion locations, time from onset to groin puncture, 
use of IV tPa, final TICI scores, number of attempts, SVS were assessed and compared to the Thrombus-T2*. Results: ThirtyThrom-
bus-T2* measurements were performed. Twenty-two patients (73%) required ≤2 attempts. In this group,6 patients (27%) were SVS 
– and 16 patients (73%) were SVS+, mean Thrombus-T2* was 25 ms (18-50, SD 7). Among the patients who required >2 attempts, 
7 patients (87%) were SVS – and 1 patient (13%) was SVS+, mean Thrombus-T2* was 45 ms (35-60, SD 9). SVS+ (p=0.01) and a 
shorter Thombus-T2*(p<0,001)were associated with a lower number of attempts. Conclusion: Similar to the binary SVS, a quan-
titative biomarker is related to the number of attempts to reach successful recanalization after EVT. Thrombus T2* may be useful 
to adapt the EVT strategy to the clot characteristics. Abbreviations: AAIS = acute anterior ischemic stroke; EVT = endovascular 
treatment; SVS = susceptibility vessel sign; ICA = internal carotid artery; MCA = middle cerebral artery; Thrombus-T2* = mean T2* 
MRI relaxation time.
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Direct endovascular treatment – An alternative for bridging therapy in anterior circulation large-vessel occlusion stroke

H. Wang, W. Zi, Y. Hao, D. Yang, G. Xu, Y. Xiong, X. Liu

Nanjing Jinling Hospital, Nanjing, China

Question: Whether intravenous thrombolysis (IVT) prior to endovascular treatment in patients with anterior circulation large-vessel 
occlusion (LVO) is indispensable remains unclear. We aimed to retrospectively compare, in a Chinese population, the effectiveness 
and safety of direct endovascular treatment (DEVT) initiated within 4.5 h after onset to those of bridging therapy in acute anterior 
circulation LVO stroke patients. Methods: A total of 363 patients, 160 in the bridging therapy group and 203 in the DEVT group 
were enrolled between 2014 and 2016. Using propensity score matching analysis, 276 patients were matched. Modified Rankin Scale 
0–2 was considered as good functional outcome. Results: Good functional outcome at 90 days in the DEVT group (40.6% [56/138]) 
did not significantly differ from that in the bridging group (44.9% [62/138]) (P=0.53). Rates of symptomatic intracranial hemorrhage 
(13.8% [19/138] vs 13.0% [18/138], P=1.00) and mortality (25.4% [35/138] vs 23.9% [33/138], P=0.88) within 90 days were also not 
significantly different. Patients in the DEVT group had a lower rate of asymptomatic intracranial hemorrhage (aICH) (28.3% [39/138] 
vs 44.9% [62/138], P=0.01) and a higher rate of successful reperfusion (92.0% [127/138] vs 81.9% [113/138], P=0.02). Conclusions: 
Our results suggest that in Chinese patients with anterior circulation LVO stroke, direct endovascular mechanical thrombectomy initi-
ated within an IVT time window carries similar effectiveness to that of bridging therapy and a decreased aICH risk. DEVT may be an 
alternative for bridging therapy. Future randomized controlled trials are warranted. 
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Staged carotid artery stenting in patients with severe carotid stenosis – multicenter experience
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Question: Cerebral hyperperfusion syndrome (CHS) is a serious complication after carotid artery stenting (CAS). Intracranial hemor-
rhage (ICH), which is the most severe manifestation of the syndrome, may lead to profound morbidity and mortality. Decreased cerebral 
vasoreactivity (CVR) and loss of autoregulatory function due to long standing hypoperfusion of the brain is the probable mechanism 
contributing to CHS after CAS. Therefore, we hypothesized that partial dilatation of carotid stenosis would allow the recovery of CVR, 
and prevent CHS when full dilatation angioplasty with stent is performed afterward. In this study, we evaluated the safety and efficacy 
of staged CAS in patients with severe carotid artery stenosis in regard to preventing hyperperfusion syndrome. Methods: From Jan-
uary 2005 to February 2016, 53 patients with 55 severe carotid artery stenosis lesions underwent staged CAS in three institutes. The 
procedure consisted of two sessions. First, balloon angioplasty (BA) is performed with an undersized balloon of 2 to 4mm diameter 
to partially restore cerebral blood flow and CVR. It is then followed by delayed stenting (DS) using full sized stent. Postprocedural 
outcomes including immediate results, complications, recoil between the two stages and CHS were retrospectively analyzed. Results: 
The mean intervals between BA and DS stages were 16.8 days. Mean stenosis degrees improved after each stage of the procedure; from 
90.9% to 70.5% after BA, and to 16.1% after DS stage. There was no case of severe recoil during the interval between BA and DS stage. 
Headache, which was self-limited in all cases, was complained by 6 patients after BA stage and 9 patients after DS stage. There was no 
other manifestation of CHS including ICH. Conclusions: Staged CAS was feasible in patients with severe carotid artery stenosis. We 
experienced no ICH or severe CHS with application of this protocol to selected patients deemed to be at high risk.
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Proximal thrombectomy with aspiration compared to distal thrombectomy, as first and sole intention-to-treat endovascular 
approach for large vessel occlusion in ischemic stroke, experience of rabin medical center

G. Raphaeli1,2, R. Brauner1, V. Kolianov1, I. Steiner1, J. Y. Streifler1

1Neurology, Rabin Medical center, Petach Tikva, Israel 
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Background: A Direct Aspiration first Pass Technique (ADAPT) with a large bore aspiration catheter as the primary method for large 
vessel recanalization in acute ischemic stroke (AIS) was recently evaluated in two prospective clinical trials. It seemed to cause minimal 
clot disruption and fragmentation, allowing extraction of the occlusive embolus en bloc with a single pass. We compared clinical out-
come of ADAPT technique versus more commonly used distal thrombectomy. Methods: A retrospective review of AIS patients treated 
in our institution by distal thrombectomy or ADAPT. All patients had admission CT, CTA, or MR imaging and were identified to have 
a large vessel occlusion (LVO) with salvageable ischemic penumbra and less than one-third ischemic vascular territory. The following 
data were collected: patient characteristics, aspiration time, recanalization rates, time scales, and clinical outcome. Results: Among 240 
AIS patients treated by endovascular intervention between 2010-2016, 20 patients (mean age=61, males 50%, median NIHSS=16) were 
treated by ADAPT only. We compared 52 baseline characteristics matched patients (mean age=65, males 48%, median NIHSS=16.5, 
matched vascular territory and onet-to-puncture) treated by distal thrombectomy as control group. Mean time from Puncture-to-reca-
nalization was 74 minutes in ADAPT group compared to 89 in the control group (P=0.2). Good recanalization (TICI 2b/3) rate was 
documented in all 20 patients (100%) of ADAPT group, compared to 41 (78%) In the control (p=0.025). Early significant neurological 
improvement was seen in 80% compared to 33% in the control group (p<0.01). Symptomatic ICH was reported in none of the ADAPT 
group compared to three (5.7%) in controls. Favorable outcome at 3 months (mRS≤2) was seen in 10 patients (50%) in the ADAPT 
group versus 17 (32%) in the control (p=0.1). One patient (5%) died in ADAPT compared to eight (15%) in the control. Conclusions: 
Our results are preliminary and based on small cohort number, nevertheless, The ADAPT technique compared to more commonly used 
catheter based distal thrombectomy is safe, and effective method that has facilitated our approach to acute ischemic stroke thrombecto-
my by utilizing large bore aspiration catheters to achieve better angiographic and clinical outcomes.
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Identifying and mapping connectivity patterns of brain network in leukoaraiosis patients with or without cognitive impair-
ment

Y. Zhang, Y. wang, X. Gong, H. Chen

Neurology, Beijing Tiantan Hospital, Beijing, China

The study of brain networks by resting-state functional magnetic resonance imaging (rs-fMRI) is a promising method for identifying 
patients with cognitive. In this study, we divided subjects into three groups: leukoaraiosis (LA) with mild cognitive impairment (LA-
MCI), LA with normal cognition (LA-CN), healthy controls (NC). The independent component analysis and multivariate Granger 
causality analysis were used to analyze the connectivity. Eight resting state networks were obtained: default mode network (DMN), 
motor network (MoN), medial visual network (MVN), lateral visual network (LVN), Right-memory network (R-MeN), Left-memory 
network (L-MeN), auditory network (AN) and executive network (EN). In the NC group, bidirectional connections were observed 
between MoN and AN/LVN, L-MeN and DMN/EN/R-MeN, MVN and LVN, and unidirectional connections were observed between 
L-MeN and AN, MVN and EN/L-MeN. In the LA-CN group, bidirectional connections were observed between MoN and EN/AN, EN 
and L-MeN, DMN and R-MeN, and unidirectional connections were observed between EN and DMN, L-MeN and AN, LVN and MoN, 
LVN and MVN. In the LA-MCI group, bidirectional connections were observed between MN and EN/AN, EN and DMN, R-MeN and 
DMN, MVN and LVN, and unidirectional connections were observed between L-MeN and AN, DMN and MoN, LVN and MoN. These 
findings indicated that changes in components of the resting state networks and the degree can occur at the early stage of leukoaraisis. 
Furthermore, the direction and strength of these network connections change and remodel to different degrees. On the basis of the 
rs-fMRI connectivity analysis, may assist in diagnosis of LA-MCI, LA-NC,NC.
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The link between plaque morphology and biochemical lipid – protein content of carotid plaque
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Introduction: Ultrasound imaging of carotid plaques has revealed a spectrum of lesions ranging from plaques with predominantly 
echolucent (lipid-laden) properties to those which are densely echogenic (fibrous). Although fibrous plaques are essentially stable le-
sions, whereas lipid-laden plaques are prone to intimal tearing, it is still not possible to show any definite link between a specific plaque 
type and cerebrovascular events. Objectives: To investigate the correlation between plaque morphology and lipid:protein ratio in carot-
id plaque and to study the 3D micro-structure of the plaque, using confocal microscopy. Methods: Carotid plaques were examined us-
ing bright-field and Laser-Scanning Confocal-Microscopy (LSCM) to generate 3D images. Lipid content was determined by drying the 
plaque first; the pre-dried sample was extracted directly in the Soxtherm. The protein of the sample was digested with boiling HCL to 
break the lipo-protein bonds. The digestion solution was filtered and the fat remaining in the filter after the drying period was extracted 
with petroleum ether. After the evaporation of the solvent, the residue was dried and weighed. The fat content was calculated from the 
difference between the initial sample weight and the weight at the end of the analysis. For protein content, the organically bound nitro-
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Delivering thrombectomy for acute stroke using cardiology services

M. Wani, M. Krishnan, T. Anjum, L. Dacey1

Stroke Medicine, ABM University Health Board, Swansea, United Kingdom

Thrombolysis with Alteplase is the only established effective drug treatment for acute ischaemic stroke (AIS).1,2 Yet, recanalisation 
rate after thrombolysis is about 30% at best. Thrombectomy administered up to 6 hours can be very effective in selected cases (Na-
tional Institute of Clinical Excellence approved)3 Limited availability of interventional neuroradiologists in UK and other countries 
restricts the provision of a 24/7 service, but this deficit can be bridged by interventional cardiologists, who have succeeded in pro-
viding a 24/7 service to STEMI patients.4 We examined the number of potential candidates likely to benefit from thrombectomy in 
our centre alone, before running a pilot to explore the feasibility.

Methods: Patients presenting with Acute Ischaemic Stroke to our centre were identified from the Royal College of Physician SN-
NAP database. Thrombolysed patients with NIHSS>15 during 2013-2015 were included. Admission CT brain scans were reviewed, 
identifying those with a proximal clot in intracranial vessels. Results: • 1455 AIS admissions were screened, 306 (21%) with NI-
HSS>15 were included • 93/306 (35.4% , 6.4% of all strokes) were thrombolysed (average age 75; 50 females) • 82/93 (88%) pa-
tients were pre-morbidly independent (baseline mRS 0-1) • Average pre-thrombolysis NIHSS was 19.95; post-thrombolysis NIHSS 
– 14.6 •55/93 (59%) had large vessel clots visible on plain CT head •26/93 (28%) were in atrial fibrillation on presentation • Despite 
thrombolysis, 31/55 (56.4 %) patients were severely disabled (mRS 3-5) and 20/55 (36.3%) died due to large ischaemic strokes. 
Conclusion: Intravenous thrombolysis was ineffective in functional regain and mortality for those with proximal intracranial clots. 
Thrombectomy should be offered for these patients in line with the NICE guidelines, perhaps by Cardiac Network. With about 7000 
annual acute stroke incidence in Wales each of the 3 Cardiac PCI centres could expect 150 eligible cases per year (more with im-
proved imaging). The additional expertise and training needs of interventional cardiologist will need to be addressed and the project 
piloted. References: 1 Tissue Plasminogen Activator for Acute Ischaemic Stroke; NEJM 1995;333:1581-87. 2 Alteplase for treating 
acute ischaemic stroke; NICE technology appraisal guidance [TA264] Published date: 26 September 2012. 3 NICE interventional 
procedure guidance [IPG548] Published date: February 2016. 4 Delivering thrombectomy for acute stroke using Cardiology ser-
vices; BMJ 27 July 2015.
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Only marginal benefit of additional coronal DWI acquisition for the diagnosis of pontine infarctions
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Background: False negative imaging findings are frequent in patients with deficits clinically localized in the brainstem. In addition 
to DWI in the axial plane, an additional DWI in the coronal plane is commonly recommended, especially for the detection of pontine 
infarcts. Our goal was to compare conventional echoplanar imaging (EPI) DWI in the axial plane with the coronal plane for imaging 
of pontine infarcts. Methods: Data from patients diagnosed with a pontine infarct between 2002 and 2015 was collected. Patients 
that underwent DWI both in the axial and coronal plane were included in the analysis. First, axial and coronal DWI was rated sepa-
rately, secondly they were rated together for the certainty of depicting an ischemic lesion. Results: 78 patients were diagnosed with a 
pontine infarct of which 40 patients were eligible for evaluation. In all but one patient diagnosis of a pontine infarction was deemed 
to be certain by evaluation of DWI either in the axial or coronal plane only. In one patient the additional DWI in the coronal plane 
facilitated the diagnosis of the pontine infarct as ADC value was not distinctly decreased on the axial plane but on the coronal plane. 
Conclusion: Diagnostic certainty in the imaging of pontine infarcts benefits only marginally from the use of an additional DWI in 
the coronal plane compared to the axial plane only.
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Contrast enhanced ultrasound for evaluation of in-stent restenosis after carotid artery stenting

Y. K. Kim, J. J. Kim

1Radiology, Seoul National University Bundang Hospital , Seoungnam, South Korea

Question: Carotid artery stenting (CAS) has emerged as an alternative to endarterectomy. Some studies showed an excess risk of 
restenosis or occlusion after CAS. Duplex ultrasound (DUS) is the modality of choice for evaluation of in-stent restenosis in a current 
guideline, although there is controversy about optimal peak systolic velocity (PSV) criteria for in-stent lesion. Contrast-enhanced 
ultrasound (CEUS) can visualize arterial lumen using microbubble contrast agent, and there would be additional value for evalua-
tion of in-stent lesion after CAS. The purpose of this study was to investigate the feasibility of CEUS for evaluation of carotid stent. 
Methods: This study is a retrospective case series study. Institutional review board waived informed consent. Patients who had 
CEUS for evaluation of carotid stent from Semptember 2015 to June 2016 in our institution were included in this study (63 patients, 
71 stents, 51 males, age 69.55±8.53 years, age range 44-84 years). Ultrasound exams were performed with a vascular linear probe of 
a ultrasound system (Epiq 7, Philips, Netherlands), in order of 1) conventional DUS, 2) injection of ultrasound contrast agent (Son-
oVue, Bracco, Italy), and 3) CEUS. An experienced cardiovascular radiologist performed every DUS and CEUS. A radiologist who 
was blinded to clinical information reviewed the DUS and CEUS images for assessibility of lumen of the stent (categorized to totally 
assessible and partially assessible), end assessibility (both proximal and distal ends, only proximal end, only distal end, and neither 
ends), in-stent restenosis (>50% and <50% restenosis) and any artifact. Results: The assessibility of stent lumen was significantly 
better with CEUS (totally assessible in 90.8%, 69 stents) than DUS (46.1%, 35 stents)(p<0.01). The end assessibility was similar 
in both studies (both ends assessible in 92.1% with CEUS and 89.5% with DUS). Significant (>50%) in-stent restenosis was found 
in 26 cases (34.2%) with CEUS, and in 9 cases (11.8%) with DUS besed on PSV criteria (≥220cm/s). In the 17 cases with negative 
DUS and positive CEUS for restenosis, PSV were not increased. And 9 cases with positive DUS did not show significant in-stent 
restenosis in CEUS. Artifacts were significantly more frequent in DUS (13.1% in CEUS and 56.5% in DUS). There was no case of 
adverse effect associate with ultrasound contrast agent. Conclusions: The assessibility of stent lumen was significantly better with 
CEUS than DUS. CEUS could visualize in-stent lesion and find significant in-stent restenosis better than DUS. CEUS after DUS may 
have additional value for evalution of in-stent restenosis after CAS. 

Figure 1:  Significant in-stent restenosis is found at the mid portion of the stent on contrast-enhanced ultrasound. On Duplex ultra-
sound, peak systolic velocity remained in normal range (99cm/s), and gray scale ultrasound did not visualize the in-stent resteno-
sis. 
 

P 144

Predictors of outcome of acute ischemic strokes caused by basilar artery occlusion and treated with acute reperfusion ther-
apy
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Background: Basilar artery thrombosis (BAO) is a rare cause of acute ischemic stroke (AIS). Limited data is available on the best 
modality to treat AIS caused by BAO. There are only small number of patients with acute BAO strokes in the pivotal IV tPA and 
Intra-arterial thrombolysis(IAT) trials (NINDS, ECASS, MR CLEAN, SWIFT PRIME). Objectives: To evaluate the clinical and 
radiological factors associated with outcome in AIS caused by BAO who have received IV tPA, or ( IAT) or combination of both in 
our comprehensive stroke center. Methods: This is a retrospective, hospital based study. We retrospectively looked into medical re-
cords and cerebrovascular images of the patients who received acute reperfusion therapy for AIS at our center from the beginning of 
2006 till the end of August 2015. We identified those who had BAO on admission. We compared different clinical , radiological and 
treatment variables associated with outcome in those patients. Good outcome was defined as Modified Rankin Scale (mRS) of 0-2 in 
3 months and symptomatic intracerebral hemorrhage (sICH) was defined as ICH with an increase in NIHSS ≥4. Results: A total of 
29 patients met our criteria. We have a total of 11(41.3%) subjects who had a good outcome (mRS 0-2) in 3 months. Mortality rate 

gen content of the sample was digested with concentrated H2SO4, potassium sulphate, and a catalyst. The nitrogen thus is broken down 
to ammonium sulphate. By adding caustic soda in excess, ammonia is released by water steam distillation and trapped in a solution of 
boric acid. This solution is titrated against an acid solution. Results: 3D imaging of carotid plaques, using LSCM showed that echolu-
cent plaques were predominately composed of lipid material, comprising necrotic core of amorphous debris and cholesterol clefts, with 
varying degrees of fibrous tissue present in all plaques (Fig 1 & 2). Regions of actual fibrous cap disruption and some ulceration were 
also seen in both echogenic and echolucent plaques; this is in addition to fraying of the fibrous cap with fibrous cap erosion and expo-
sure of underlying necrotic core to lumen. Carotid plaque vulnerability (reduced fibrous cap thickness and large lipid-necrotic core with 
evidence of cracking) was also seen. Echolucent plaques have (lipid: protein ratio >1), whereas echogenic plaques have (lipid: protein 
ratio <1). Mixed plaques have wide range of lipid: protein ratio, depending on the predominant content (lipid Vs. protein), but generally 
it is slightly less than one. Conclusions: The clinical application of these findings lies in exploring using a hand-held Infra-Red device 
which can calculate Lipid: protein ratio of the carotid plaque –in vitro- immediately after surgery in the operating theatre to identify 
patients at higher risk of developing future plaques with a view to prevent or reduce the risk of stroke.

Figure 1:This image represents x20 objective orthoslice and Intensity projection visualisation of part of the carotid plaque, using 
LSCM 
 

 

Figure 2: Images of plaque, showing amorphous material with slit-like “cholesterol clefts” of lipid material. 3D visualization using 
IRIS Explorer
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(IV) thrombolysis in the treatment of moderate to severe acute ischemic stroke. The finding led health care providers and insurance 
companies to skepticism about interventional treatments for stroke. The objective of this study is to look at the national effect of a 
negative trial in endovascular stroke care volume complications and outcomes. Methods: We identified patients with ischemic stroke 
(IS) from the Nationwide Inpatient Sample database, from2011-2014 using International Classification of Diseases, 9th edition (ICD-
9) codes (433.01, 433.11, 433.21, 433.31, 433.81. 433.91, 434.01, 434.11, 434.91) . Univariate analysis was performed comparing 
patients who underwent endovascular treatment in the Pre IMS III era (May 1st, 2011 – Feb 28, 2013) versus those in the Post IMS 
III era (Mar 1st, 2013 -Dec 30th 2014), using the following variables; age, gender, race, medical comorbidities, in-hospital compli-
cations, additional in-hospital procedures, length of stay (LOS)total hospital charges, All Patients Refined Diagnosis Related Groups 
(APRDRG) severity scale, discharge disposition (none to minimal versus moderate to severe) and in-hospital mortality. Multivariate 
analysis assessing outcomes was then performed adjusting for pertinent variables. Results: Out of 11673 hospitalized patients with 
IS who underwent endovascular procedures, there was no difference in the endovascular stroke care volume with 5343 (45.8%) and 
6330 (54.2%)in Pre and Post IMS III era respectively. In univariate analysis, there was no statistically significant difference when age, 
gender, race, medical co-morbidities, in-hospital complications, length of stay (LOS), and in-hospital mortality were compared. Pre 
IMS III group underwent higher rates (P-value = <.05) of additional in-hospital procedures (mechanical ventilation & tracheostomy) 
and suffer higher rates of moderate to severe disability at discharge compared to the post IMS III group. In multivariate analysis, after 
adjusting for age, gender, medical co-morbidities, in-hospital complications and procedures, the Pre IMS III group had higher odds 
(OR: 1.28, CI (1.60 – 1.55), P = 0.01) of moderate to severe disability at discharge. Conclusion: We found no difference in the endo-
vascular stroke care volume and a better outcome in the IMS III period despite a negative randomized endovascular trial. Our findings 
could be attributed to newer devices and better patient selection focusing in achieving better treatment times.
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What is the optimal way to integrate the e-ASPECTS software into a stroke pathway?

S. Shah1,2, S. Kelavkar1, M. Johnson1, P. Guyler1, I. Vlahovic1, A. L. Kühn3, I. Q. Grunwald1,2
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2Faculty of Medical Sciences, Anglia Ruskin University , Chelmsford, United Kingdom 
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Question/Introduction: e-ASPECTS detects areas of acute ischemic stroke on CT, using the validated ASPECTS score. As imme-
diate access to the calculated e-ASPECTS score is crucial in acute strokes optimized software integration into the clinical pathway is 
vital, we evaluated different integration strategies. The aim was to identify the optimal integration of the e-ASPECTS software into 
our stroke pathway. Methods: A user survey was conducted amongst key healthcare professionals to determine preferred integration 
strategies. Several interegation options were identified, differing according to user needs. Whilst members of the research team fa-
voured images to be sent from PACS to a local sever with processed images being returned to PACS, the acute stroke team preferred 
images to be automatically sent from CT to a hospital-based server. The results would be accessible via an ipad user interface and 
results also returned to PACS. The referring hospitals preferred a cloud-based server that would allow them to use the software without 
server installation in their respective hospitals. We evaluated all the above options. Results: All 3 integration solutions were feasible. 
We found that a local server decreased time when compared to the cloud-based option. The research team found a time lag of up to 6 
minutes when retrospectively transferring images from PACS. However, they found the option best suited their needs particularly as 
it allows the simultaneous upload of several hundred images in one go with the possibility of data being returned in an excel spread-
sheet. The clinical team remained with their original preferred option, finding it provided the fastest solution with near instant access 
to post-processed images (<1min). The third option was feasible but not practical in our setting. Conclusion: The value of computer 
assisted diagnostics can be increased by optimized integration into the clinical pathway, thus increasing user friendliness, speed and 
potentially outcome.
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Noninvasive method of hemispheric functional specialization identifying according to blood flow changes during cognitive 
tasks performance in patients with local vessel brain lesions
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2Psychology and social science, Pirogov Russian National Research Medical University, Moscow, Russian Federation 
3Burdenko Neurosurgery Institute, Moscow, Russian Federation

Question: The application of noninvasive technic such as functional transcranial Doppler ultrasound (fTCD) is considered as an alter-
native way for traditionally used invasive methods (eх.WADA-test). According to blood flow velocity changes in brain arteries while 
performing cognitive task the hemispheric functional specialization established. Methods: The cognitive tasks were verbal and non-
verbal. As for verbal used concrete nouns, abstractive nouns, verbs; as for nonverbal one - the unfamiliar pictures of the human faces. 
The study involved 20 healthy subjects (experiment 1) and 20 patients with unilateral local vessel brain lesions - 10 in left hemisphere 
and 10 in right hemisphere(experiment 2). All participants were right handed. Results: In first experiment the results showed that the 
performing of verbal cognitive tasks accompanied by more increased blood flow velocity in left hemisphere in healthy subjects. The 
most effective verbal task was the concrete nouns. The opposite tendency of increased blood flow velocity while performing the non-
verbal cognitive tasks was obtained. The results of the second experiment showed the same tendency of increased blood flow velocity 
in patients with unilateral local vessel brain lesions independently of lesion localization. All results were statistically significant. Con-
clusions: The equal results in blood flow velocity changes during the performance of cognitive tasks in healthy subjects and patients 
show the keeping of hemispheric functional specialization in case of such pathology. So the fTCD can be used, for example, to identify 
the dominant hemisphere for language functions before surgery. The study was supported by the Russian Foundation for Humanities, 
project 15-06-10636 “The research of functional specialization of brain hemispheres with the use of neuropsychological and ultrasonic 
methods in norm and pathology”.

in 3 months was 27.5 % (8 patients) . No patient developed sICH in the first 24-36 hours post treatment. Of those with good outcome, 
9 (81.8%) were treated with IAT +/- IV tPA (p=0 .0105). Twenty patients were treated with IAT (4 received IV tPA + IAT), and out 
of those, 11 (55.0%) had a good outcome while only 2 out of 9 subjects (22.2%) who received only IV tPA had good outcome (p=0 
.05). Female Sex was also a predictor of good outcome among others (p=0.017). Mortality was not associated with the treatment type 
(p= 0.465). Location of the clot in the basilar artery and history of atrial fibrillation were not predictors of outcome (0.389 and 0.105 
respectively). Conclusions: Among different variables, female Sex and treatment with IAT were the predictors of good outcome. Lo-
cation of the clot in the basilar artery does not predict the long term functional outcome. Our result should be interpreted cautiously in 
the lieu of a small sample size given the rarity of this condition.
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Transbrachial carotid artery stenting as a routine access

T. Mori, Y. Tanno, S. Kasakura, K. Yoshioka, N. Nakai

Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, Japan

Background: Transfemoral access is usually used for carotid artery stenting (CAS). However, aortic arch or peripheral artery con-
ditions occasionally limit its access. Transbrachial access has been developed as a routine one for neuroendovascular intervention. 
Purpose: The purpose of our retrospective study was to investigate whether or not transbrachial access with guide-sheaths specifically 
designed for transbrachial carotid cannulation (TCC) for carotid artery stenting (CAS) is seldom limited by aortic arch or peripheral 
arterial conditions. Methods: We Included in our retrospective study patients who underwent elective transbrachial CAS (Tb_CAS) 
with the guide-sheaths specifically designed for TCC (MSK-guide, Medikit, Japan) between June 2011 and April 2016, and evaluated 
used devices and procedural success rate. Results: One hundred sixty-nine patients were analyzed. The right brachial artery (BA) 
was punctured in 152 cases and the left BA in others. Successful TCC and stable positioning was achieved in 106 cases of the right 
common carotid artery (CCA) and in 63 cases of the left CCA. The Spider filter was used in 103 and the Filterwire EZ in 55 and the 
Angioguard in 11 cases. The Shiden balloon was used in 158 and the RX-Genity in 4 and the Gateway in one, the Aviator in one, 
Coyote in one and none in 4 for pre-dilatation. The CarotidWallstent was used in 129, the Precise in 29, the Protégé in 10 cases and 
the Driver in one case. The bovine type or type 3 aortic arch didn”t limit TCC. Peripheral artery conditions such as aortic aneurysms 
or iliac artery occlusions didn”t affect it. Conclusion: Tb_CAS with guide-sheaths specifically designed for TCC was an alternative 
as a routine access, because it was not limited by the arch type nor peripheral arterial conditions.
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Value of THRIVE score in predicting sucessful recanalization rate and outcomes of acute stroke pantients with cerebral vas-
cular occlusion treated by thrombectomy using solitaire ab stent

H. Yu, J. Xu, X. Li, J. Li, J. Jin, C. Jiang, L. Wang, L. Yang, B. Chen

Neurology, Northern Jiangsu People’s Hospital , Yangzhou, China

Objective To evaluate the value of the totaled health risks in vascular events (THRIVE) score in predicting successful recanalization 
rate and outcomes of acute stroke patients with cerebral vascular occlusion who were treated by thrombectomy using Solitaire AB 
stent. Methods Between November 2014 and March 2016,a total of 61 acute stroke patients with cerebral vascular occlusion who were 
treated by thrombectomy using Solitaire AB stent were enrolled in this study at Subei People”s Hospital.All the patients accepted as-
sessment of NIHSS score and THRIVE score before undergoing endovascular treatment.The mRS score of each patient was recorded 
at 3 months after onset. We evaluated the degree of recanalization of these patients after the operation by TICI classification, observed 
the major adverse complications during the patients’ hospitalization,and focused on the assessment of relationship between THRIVE 
score and recanalization rate, major in-hospital complications and prognosis of the patients. Conclusions: THRIVE score was neg-
atively correlated to the rate of recanalization in acute stroke patients with cerebral vascular occlusion who were treated by throm-
bectomy using Solitaire AB stent,while positively correlated to pulmonary infection, poor prognosis and mortality within 3 months.
THRIVE score is superior to NIHSS scores in predicting poor outcomes and complications in these patients. Results:（1）There were 
39 patients in favorably rechanneled group(（TICI：level 2b or level 3） and 22 patients in poorly rechanneled group（TICI：level 
0-2a）.The NIHSS scores of these two groups have no significantly statistical difference（t=1.003，P>0.05）. The THRIVE scores 
of the favorably rechanneled group were significantly lower than those of the poorly rechanneled group（t=4.209，P<0.01）.The 
NIHSS score recorded at one week（t=6.891，P<0.01）after endovascular treatments were significantly lower in favorably rechan-
neled group than in poorly rechanneled group. The percentage of good prognosis within 3 months of the poorly rechanneled group was 
significantly lower than that of the favorably rechanneled group（c2=7.806，P<0.01）.（2）Multivariate logistic regression analy-
sis showed that THRIVE score was an independent factor of successful recanalization（OR=2.254,P<0.05）,in-hospital pulmonary 
infection（OR=0.038，P<0.05）,mortality within 3 months（OR=0.133， P<0.05）and poor prognosis（OR=1.778，P<0.05）
of the patients,however,it was not an independent predictors of intracranial hemorrhage（OR=0.759，P>0.05）. （3）Using ROC 
curve to analyze the predictive value of THRIVE score and NIHSS score shows that the former was superior in predicting pulmonary 
infection, intracranial hemorrhage,poor prognosis and mortality within 3 months. Key words: the totaled health risks in vascular 
events (THRIVE) score;acute ischemia stroke; thrombectomy;Solitaire AB stent
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Pre and post IMS III era – A retrospective look at a negative prospective trial

R. Khatri, M. R. Afzal, M. A. Qureshi, A. Maud, G. J. Rodriguez, S. Cruz-Flores, A. R. Vellipuram

Neurology, Texas Tech Hospital, El Paso, United States

Objective and Background: Up until December 2014 when endovascular trials started proving their efficacy by using stent retrievers 
and shorter treatment times, intravenous (IV) recombinant transcriptase plasminogen activator (rt-PA) was considered the standard of 
care, however the IMS III trial results published in March 2013 showed no additional benefit of endovascular therapy after intravenous 



83                                    European Stroke Conference 2017/ S. Karger AG, Basel. All rights reserved Cerebrovasc Dis 2017;43(suppl 1): 1-175

was confirmed but could not be stented because of the distal location. The patient continued the double antiplatelet therapy and the 6 
months and one year follow-ups did not show any new vascular pathology.
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Reducing gadolinium deposition for patients being investigated for acute stroke

N. Menon, T. Latham, S. Shah, K. Ng, S. Kelavkar, R. Nusrat, S. Rashmi, D. Ngo, I. Haq, P. Guyler, I. Grunwald

Stroke Medicine, Southend University Hospital, Southend-on-Sea, United Kingdom
Background and aims: Gadolinium-Based Contrast Agents (GBCA) are used intravenously to provide additional information in 
magnetic resonance imaging (MRI) or magnetic resonance angiography (MRA). Current advice recommends that health care profes-
sionals should reassess the necessity of repetitive GBCA in established treatment protocols. Our aim was to assess our use of GBCA, 
identify patient groups and to change protocols to minimise patient GBCA exposure.Method. Two groups of patients were identified: 
1. Patients with diagnosis of stroke or TIA requiring extracranial/intracranial imaging. 2. Patients with possible stroke/stroke mimics 
requiring imaging diagnosis. In February-April 2016, we evaluated all admitted patients and the number of MRA’s performed.On this 
basis, we amended our protocol restricting MRA use and performing alternative investigations as appropriate. 
Results: 
Table 1
Total no of patients admitted to the unit over 3months in the 1st cycle 214
Total numbers of GBCA MRA”s 55
Number of Stroke and TIA patient ( group1 ) 46
Number of Miscellaneous neurology diagnosis ( Group 2) 9

Table 2
Total no of patient admitted to the unit over 3 months in the 2nd cycle 215
Total number of GBCA MRA”s 16
Number of stroke / TIA patients ( Group 1) 12
Number of Miscellaneous neurology diagnosis (Group 2) 4

Conclusion: Simple protocol changes reduced the number of MRA performed by 82 % and could be replicated across Europe in 
other stroke units.
Use of GBCA can be reduced without compromising rapid investigation and patient care.
No additional finances and resources were required to implement this change.

ePoster Session 9 • Neurointerventional management and neuroimaging (vascular and brain imag-
ing)
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Characteristics of carotid plaques neovascularization and the resolution power of contrast-enhanced ultrasound to detect 
intraplaque microvessels

A. Evdokimenko, L. Druina , A. Chechetkin , S. Scrylev , T. Gulevskaya , M. Tanashyan 

Research Center of Neurology, Moscow, Russian Federation

Aim: Contrast-enhanced ultrasound (CEUS) is the only non-invasive intravitam technique to demonstrate intraplaque neovascular-
ization. However, little is known about the relationship between histological alterations, degree and distribution of intimal neovas-
cularization, as well as the resolution ability of CEUS what became the goal of the study. Methods: 27 patients underwent carotid 
endarterectomy after standard ultrasound and CEUS. The number of vessels/cm2 in the plaque was determined using CEUS images 
(newly developed method) and histopathology specimens. Quantification of neovascularization depending on a vessels diameter as 
well as evaluation of different structural components of the plaque have been also performed during histopathologic examination 
followed by comparison with ultrasound findings. Results: Histopathologic analysis demonstrated an inverse relationship between 
minimal cap thickness and densities of microvessels with a diameter of >30 µm (р<0.02). Significant but weaker inverse correlation 
was noted between minimal cap thickness and CEUS data (R=0.48, p=0.04). However, correlation analysis failed to demonstrate any 
relationship between microvessels densities and degree of necrotic core size, degree of intraplaque foam cells invasion, macrophages 
infiltration of the cap, and severity of intraplaque hemorrhages, which correlated with each other (p<0.02), as well as severity of cal-
cification regardless of a microvessels diameter. It was also found, that severity of intraplaque hemorrhages and cap edema increased 
as microvessels got closer to the lumen (р<0.006). CEUS and histopathology results concerning vessels location in the plaque struc-
ture were in full agreement. The number of vessels/cm2 in the plaque was 6–51 [21 ±14/ cm2] according to CEUS and 19-1224 
[236±249/cm2] according to histopathology without correlation between them. CEUS data also did not correlate with the number of 
vessels with a diameter of <20µm that comprised up to 96% of all vessels in the plaque and usually formed compact clusters (based 
on histopathology). However, a high correlation between the density of vessels ≥20µm in the diameter and CEUS data was noted 
(p<0.0001) and absolute CEUS values did not significantly differ from the density of vessels ≥30µm in the diameter obtained by 
histopathology (p=0.67). Conclusion: The CEUS may be an accurate method with a high resolution power to assess carotid plaque 
neovascularization and vulnerable plaques.
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Can the extent of the ischemic stroke penumbra be predicted by NIHSS and ASPECT scores?

M. Alnaas1,2, S. Matthew1, A. Doney2, K. Avinash2, G. Houston1

1Molecular & Clinical Medicine, University of Dundee , Dundee, United Kingdom 
2University of Dundee, Dundee, United Kingdom

Introduction: he only FDA approved therapy for acute ischemic stroke is tissue plasminogen activator within 4.5 hours of symptom 
onset. Recent research studies have focused on trying to identify the group of patients that will benefit from thrombolytic therapy. The 
identification of potentially salvageable brain “penumbra” using imaging may help in this selection process. A CT scan is the first line 
of imaging in acute stroke due to its sensitivity in excluding or confirming intracranial haemorrhage, however the detection of cerebral 
infarction on CT can be depicted in only a portion of patients and the penumbra is not visible. NIHSS is clinical tool used to quantify 
neurological impairment in stroke patients. It is composed of 11 items, scored between a 0 and 4. ASPECT score is topographic scoring 
system used quantify the ischemic changes on CT scan. The brain of stroke patients is divided into 10 areas, each scored 1 for normal 
tissue, 0 for ischemic change. Objective: To determine the match between ASPECT and[SM1] [MA2] [MA3] NIHS score in acute 
ischemic[SM4] stroke patients. To find a simple readily available and non-expensive method that may help identify patients with brain 
tissue at risk of infarction “penumbra”. Method: Retrospective study of 83 patients diagnosed with acute ischemic stroke. Patients 
were examined neurologically by a stoke physician and their NIHS score was recorded. CT scan was performed for all patients. Pre 
thrombolytic NIHSS was collected from the thrombolysis sheet of patients and ASPECT scores were recorded by an expert radiologist. 
Scores were compared to find an association or “match” for each item of NIHSS and each ASPECT area of the brain. Statistical analysis 
was performed using SPSS and a chi squared test. In order to investigate if there is an association “match” between NIHSS item and 
ASPECT areas. Results: There is a strong correlation between some items of NIHSS and some areas of ASPECT; NIHSS ASPECT 
Match (P value); Visual field M3, M5 (0.02, 0.01); Best motor rt/lt caudate; side weaknes ,lentifrom nuclus (0.01,0.03); best langauge 
M1, INSULA (0.05, 0.005). Conclusion: Early results show that a match between NIHS score and ASPECT scores may be used as an 
indicator for clinical penumbra. References: Adams P, Birgitte H, Bendixen L. Kappelle J(1993) “Baseline NIH Stroke Scale score 
strongly predicts outcome after stroke”, A report of the Trial of Org 10172 in Acute Stroke Treatment (TOAST), pp.1126-113. Tei H, 
Uchiyama S, Usui T. Clinical-diffusion mismatch defined by NIHSS and aspects in non-lacunar anterior circulation infarction. J Neurol. 
2007;254:340 –346
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The hospital transportation of patients with subarachnoid hemorrage

A. Lokhov, V. Gorbachev

Anesthesiology, Irkutsk State Medical Academy of Postgraduate Education – Branch Campus of the Federal State Budgetary Educa-
tional Institution of Further Professional Education «Russian Medical Academy of Continuing Professional Education» of the Minis-
try of Healthcare of the Russian Federation, Irkutsk, Russian Federation

Transportation of patients with acute cerebral pathology has its own characteristics and principles.Objective: To optimize transporta-
tion of patients with subarachnoid hemorrhages (SAH).Materials and methods: 60 patients with SAH (mean age - 50,39±8,7 years) 
were studied. Cerebral blood flow (CBF) velocity in middle cerebral artery (MCA) and Lindegaard’s index (LI) was estimated to five 
minutes before transportation and immediately after it through transcranial Doppler. Patients were divided into two groups: 50 patients 
were transported by the standard clinic practice. 10 patients transported using mechanical ventilation with intravenous nimodipine (1 
mg / hr). Results: In first group CBF in MCA on the operated hemisphere increased by 23.5% (from 131 (118-158) to 149 (135-170) cm 
/ s). On the intact hemisphere CBF increase by 12% (from 120 (110-143) to 130 (117-150) cm / s). LI increase insignificantly.In second 
group CBF in MCA on the operated hemisphere increased by 4,5%: from 150,5 (136-177) to 153,5 (140-179) cm / s. On the intact hemi-
sphere CBF in MCA increased by 6,2%: from 125 (115-135) to 130 (120-134) cm / s. LI decreased as the operated hemisphere (from 
2,9 (2,6-3,0) to 2,7 (2,5-2,8)) and on the intact hemisphere (from 2,3 (1,8 -2,7) to 2,1 (1.8-2.4)).1. During standard transportation was 
a significant increase CBF in MCA (23.5%) on the operated hemisphere.2. Continuous intravenous administration of nimodipine and 
additional sedation in patients on mechanical ventilation can reduce the CBF increase to 4.5%.3. Cerebral vasospasm may be regarded 
as an undesirable effect of transportation.
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Spontaneous vertebral artery dissection with subsequent subclavian artery dissection on angiography – case presentation

C. Laza1, A. Ribigan2, A. Hancu1, B. Dorobat3, A. G. Bardas4, G. Butoi5, F. A. Antochi2

1Neurology, Emergency County Clinical Hospital, Constanta, Romania 
2Neurology, University Emergency Hospital, Bucharest, Romania 
3Interventional Radiology, University Emergency Hospital, Bucharest, Romania 
4Radiology, Emergency County Clinical Hospital, Constanta, Romania 
5Medimar Imagistic Services, Constanta, Romania

Question: Vertebral artery dissection is relatively rare, but thanks to more performant imaging techniques it is more frequently diag-
nosed. Methods: We present the case of a 45 year-old male smoker, with no prior medical conditions, admitted to the hospital for severe 
imbalance, dysphonia, trouble swallowing, nausea and vomiting, symptoms that occurred suddenly during the evening before presenta-
tion to the emergency department. The clinical exam on admission revealed a conscious but anxious patient, hemodynamically stable, 
with narrowing of the left palpebral aperture, horizontal nystagmus on left gaze, thermal and algic anesthesia of the right hemibody, 
ataxia of the left limbs, dysphagia for both solids and liquids and a positive Babinski sign bilaterally. Results: The blood work revealed 
high blood glucose and lipids and an inflammatory syndrome. The cerebral CT scan did not show any pathological changes but the result 
was affected by severe movement artifacts. The cranial MRI scan revealed an ischaemic stroke of the left medulla and left cerebrallar 
hemisphere and distal left vertebral artery dissection. The patient was started on double antiplatelet therapy and was referred to the 
Neurology and Interventional Radiology Departments of the University Emergency Hospital of Bucharest. An angiography was per-
formed during which the patient suffered a spontaneous left subclavian artery dissection on injection of the contrast agent. Conclusion: 
The acute left subclavian artery dissection was treated by percutaneous artery stenting. The subacute vertebral artery distal dissection 
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Figure 1: The age distribution of patients included in the study.

 
Figure 2: Kaplan-Meier curve of cumulative events-free survival in all patients (left) and with considering gender segregation (right).

P 157

One stop management of acute stroke patients – minimizing door to reperfusion times

M. N. Psychogios1, D. Behme1, K. Schregel1, I. Tsogkas1, I. Maier2, J. Leyhe1, A. Zapf3, M. Bähr2, J. Liman2, M. Knauth1

1Neuroradiology, University Medicine Goettingen, Goettingen, Germany 
2Neurology, University Medicine Goettingen, Goettingen, Germany 
3Medical Statistics, University Medicine Goettingen, Goettingen, Germany

Question: Intrahospital time delays significantly affect the neurological outcome of stroke patients with large vessel occlusion. We 
documented the first 30 patients managed with a one stop approach and analyzed intrahospital times. Methods: In this observational 
study, we report the first 30 consecutive patients triaged in our department with a flat detector CT (FDCT)-based one stop manage-
ment. As part of our protocol we transported stroke patients with a National Institutes of Health Stroke Scale ≥ 10 directly to the an-
gio suite, bypassing multidetector CT. Multimodal imaging protocol consisted of noncontrast FDCT and biphasic FDCTA, acquired 
with a latest generation flat panel equipped angiography system. Patients with large vessel occlusion remained on the angio table and 
were treated with mechanical thrombectomy; patients with peripheral occlusions were treated with intravenous medication, while 
patients with an intracranial hemorrhage and stroke mimics were treated as per guidelines. Door to CT and to groin puncture times 
were recorded and compared to our past benchmarks. Results: Thirty patients were transferred directly to our angio suite from June 
to December 2016. The mean age was 76 (± 14, 53% female). The time from symptom onset to admission was 105 min [interquartile 
range (IQR) 69–173]. Ischemic stroke was diagnosed in 22/30 (73%) patients, 4 patients suffered from an intracranial hemorrhage and 
4 patients were diagnosed with a Todd`s paresis. Time from admission to FDCT was 9.5 min (IQR 6–12) and time from admission 
to groin puncture was 20.5 min (IQR 17–27). Compared to patients triaged with multidetector CT in the first 6 months of 2016, we 
observed a highly significant reduction of door to groin times (P < 0.001). Conclusions: One stop management with a modern angio 
suite is feasible for stroke triage and leads to a significant reduction of intrahospital times. Our initial experience suggests that one stop 
management with FDCT can securely identify hemorrhagic strokes.
Figure 1 
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Acute basilar artery occlusion – Difference in characteristics and outcomes after mechanical thrombectomy between pa-
tients with and without underlying severe intracranial atherosclerotic stenosis 

W. Yoon1, B. H. Baek1, S. K. Kim1, Y. Y. Lee1, J. T. Kim2, M. S. Park2

1Radiology, Chonnam National University Hospital, Gwangju, South Korea 
2Neurology, Chonnam National University Hospital, Gwangju, South Korea

Background and purpose: Prediction of underlying intracranial atherosclerotic stenosis (ICAS) before endovascular treatment 
(EVT) might be helpful to neurointerventionalists in the planning of EVT in patients with acute basilar artery occlusion (BAO). 
Very few studies have investigated outcomes after EVT in patients with acute BAO due to underlying ICAS. This study aimed to 
investigate imaging and clinical characteristics to predict underlying ICAS in patients with acute BAO and to compare the clinical 
outcomes of EVT in those patients relative to the existence or nonexistence of underlying ICAS. Materials and methods: From 
December 2010 to February 2016, a total of 62 patients with acute BAO were treated with multimodal EVT. All patients underwent 
stent-retriever thrombectomy (SRT) as a first-line EVT and patients with underlying severe ICAS (≥70%) underwent additional 
intracranial angioplasty or stenting. The baseline characteristics and clinical outcomes were retrospectively analyzed and compared 
between patients with and without ICAS. Results: Underlying ICAS was identified at arterial occlusion site in 15 patients (24.2%). 
Proximal occlusion of basilar artery was more common in patients with ICAS (60% versus 6.4%, P<0.001), whereas distal occlusion 
of basilar artery was more common in those without ICAS (91.5% versus 26.7%, P<0.001). Bilateral thalamic infarction on initial 
DWI was exclusively seen in patients without ICAS (27.7% versus 0%, P=0.027). There were no significant differences in the rates 
of successful revascularization, favorable outcome, symptomatic hemorrhage, and mortality between the two groups. Conclusion: 
Underlying ICAS was a common cause of acute stroke due to BAO. The occlusion site of basilar artery and the presence or absence 
of bilateral thalamic infarction on preprocedural DWI may help predict the underlying ICAS in patients with acute BAO. Patients 
with and without underlying ICAS who underwent multimodal EVT had similar outcomes.
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Carotid stenting in octogenarians, safe and durable – a mono-arm trial with clinical and angiographic follow up

A. Taheraghdam1, E. Sharifipour2, R. Mohammadian1, P. Sariaslani3, M. Salehi4, G. Fatahzadeardalani5, D. Altafi5, P. Yosefshahi3

1Neuroscience Research center, Tabriz, Iran, Islamic Republic Of 
2Qom Medical University, Qom, Iran, Islamic Republic Of 
3Neurology, Kermanshah medical university, kermanshah, Iran, Islamic Republic Of 
4Radiology, Kermanshah medical university, kermanshah, Iran, Islamic Republic Of 
5Neurology, Ardabil medical university, Ardabil, Iran, Islamic Republic Of

Background: Octogenarians account for a third of ischemic stroke (IS) patients and they have higher morbidity and mortality rate 
among IS patients. The aim of this study was to evaluate the pri-procedural and long term clinical and angiographic statement of 
carotid artery stenting (CAS) in octogenarians. Methods:In a mono-arm trial 102 patients>80 years old with symptomatic internal 
carotid artery (ICA) stenosis presented by non-disabling IS or TIA underwent the CAS and were evaluated prospectively from Jan-
uary 2010 to July 2014. All patients had standard stroke care during the study follow up. We recorded peri-procedural complication, 
cerebrovascular accidents, restenosis in target vessel and mortality rate to evaluate safety and durability of this secondary stroke pre-
vention method in octogenarians. Results: 48 (47.06%) males and 54 (52.9%) females in a mean period of 24.5±14.1 (6-50 months) 
were followed. For all patients mean age was 83.39 ±2.53 (range, 80-88) years. The success rate of CAS was 100%, whereas the 
peri-procedural complication rate was 5.8% (access-site local hematoma and bradycardia during CAS both in 2.94%).There was 
only one patient who had acute ischemic stroke during the procedure.Restenosis occurred in 3.9% after a mean of 21.5 months. The 
proportion of recurrent cerebrovascular accident was 9.8% while TIAs occurred in 3.9% and stroke in 1% of patients. . Also 4.9% 
of patients experienced coronary artery disease and the proportion of fatal recurrent cerebrovascular accident was 2.9%. The me-
dian patient event-free survival was 20 months. Conclusion: CAS seems to be a safe and durable IS secondary prevention method 
in octogenarians with symptomatic carotid artery stenosis. Key words: Octogenarian; symptomatic carotid artery stenosis; carotid 
artery stenting. References: 1- Manawadu D1, Bodla S, Keep J, Kalra L. Influence of age on thrombolysis outcome in wake-up 
stroke. Stroke. 2013 Oct;44(10):2898-900. 2- Willey JZ, Ortega-Gutierrez S, Petersen N, Khatri P, Ford AL, Rost NS, et al. Impact 
of acute ischemic stroke treatment in patients >80 years of age: the SPOTRIAS consortium experience. Stroke. 2012;43:2369–2375. 
3- Meretoja A, Putaala J, Tatlisumak T, Atula S, Artto V, Curtze S, et al. Off-label thrombolysis is not associated with poor outcome 
in patients with stroke. Stroke. 2010;41:1450–1458. 4- Bushnell CD1, Colón-Emeric CS. Secondary stroke prevention strategies for 
the oldest patients: possibilities and challenges. Drugs Aging. 2009;26(3):209-30. 5- Chaturvedi S1, Matsumura JS, Gray W, Xu C, 
Verta P; CAPTURE 2 Investigators and Executive Committee. Carotid artery stenting in octogenarians: periprocedural stroke risk 
predictor analysis from the multicenter Carotid ACCULINK/ACCUNET Post Approval Trial to Uncover Rare Events (CAPTURE 
2) clinical trial. Stroke. 2010 Apr;41(4):757-64.
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Lesion mask integration for fractional anisotropy (FA) estimation using diffusionist improves the accuracy of FA values in 
stroke patients with large lesions – on behaf of the RESSTORE European CCT

A. Jaillard1,2, F. Renard2

1Research, CHU Grenoble Alpes, Grenoble, France 
2AGEIS, University Grenoble Alpes, Grenoble, France

Questions: Diffusion-tensor imaging (DTI) is a popular neuroimaging technique for assessing white matter microstructure and struc-
tural connectivity. However, previous work showed that simulated brain lesions may induce severe inaccuracies in the diffusion coeffi-
cient measures. Therefore, we developed a program, Diffusionist, designed for DTI analysis in patients with stroke lesions. Objectives 
(1) Validation of Diffusionist and (2) To assess the effect of lesion mask integration on fractional anisotropy (FA) measures. Methods: 
We tested the uncertainty and reproducibility of Diffusionist compared to ROI-based manual tractography (MT) in the corticospinal 
tract (CST) of controls using mean FA, coefficient of variation (CV) and ICC. Reliability of Diffusionist was assessed using test-retest. 
We compared FA values with and without using a mask in 20 stroke patients with lesions >40ml. We computed correlations between 
FA and motor Fugl-Meyer scores (FMS) concurrently measured at one-month post-stroke using the three procedures: MT, Diffusionist 
with and without mask integration. Results: Higher mean FA values, and lower SD and CV were observed with Diffusionist than with 
MT. High ICCs and significant p values indicated high consistency (Figure 1). Test-retest analysis showed good-excellent reliability 
of Diffusionist in 16 controls. FA values in both ipsilesional and contralesional CST were different with and without mask procedure 
(p<0.001). Regression coefficients between FMS and FA were R2= 0.56 using MT (blue dots), R2= 0.66 using Diffusionist without 
mask (green dots), and R2= 0.70 with mask procedure (red dots; Figure 2). Conclusions: We validated our toolkit Diffusionist. As 
diffusion coefficients including FA are used as predictors or biomakers of motor recovery, lesion masking procedure is recommended 
to obtain an accurate estimation of these coefficients in patients with large lesions.

Figure 1 
 

 

Figure 2 
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Carotid plaque echogenicity blinded correlation with high-risk features detected by 3T magnetic resonance imaging

M. Cattaneo1, J. Sun 2, D. Staub 3, D. Xu 2, J. Marie Gallino1, P. Santini 4, A. P. Porretta 1, C. Yuan 2, B. Niranjan2, C. Limoni 5, M. 
Arnold6, R. Wyttenbach 4, A. Gallino 1

1Department of Cardiovascular Medicine, Hospital of San Giovanni , Bellinzona, Switzerland 
2Department of Radiology, University of Washington, Seattle, United States 
3Department of Angiology, University Hospital Basel , Basel, Switzerland 
4Department of Radiology, Hospital of San Giovanni , Bellinzona, Switzerland 
5Biomedical Statistic, University of Applied Sciences and Arts of Southern Switzerland, Lugano, Switzerland 
6 Department of Neurology, University Hospital Bern , Bern, Switzerland

Question: The relationship between echogenicity at standard ultrasound (US) and plaque neovascularization (vasa vasorum, VV) on 
dynamic contrast-enhanced MRI (DCE-MRI) as well as plaque features on multicontrast MRI (MC-MRI) to detect high-risk carotid 
atherosclerosis is not understood. Aim of the study was to investigate the correlation of US plaque echogenicity, VV quantification by 
DCE-MRI and compositional features measured by MC-MRI. Methods: We recruited subjects with asymptomatic carotid stenosis 
(≥50%). Carotid echogenicity at standard US was visually graded according to Gray-Weale classification (GW) and quantified by the 
greyscale median (GSM) and related-variables computed by Adobe Photoshop© as follows: percentage of pixel with greyscale value 
less than 25 (pep25) and less than 32 (pep32), percentile 25 (pct_25%) and percentile 75 (pct_75%). A 3.0 T MRI scanner was used to 
perform blinded morphological-compositional analyses and to quantify VV by DCE-MRI using gadolinium contrast kinetic modelling: 
fractional plasma volume (vp) and transfer constant (Ktrans), measured in adventitia only and in the entire plaque. Results: The analysis 
included thirty patients. We found significant correlation between necrotic core measured by MC-MRI and GW (r= -0.364, p=0.048), 
GSM (r= -0.383, p=0.037), pep32 (r= 0.404, p=0.027), pct75% (r=-0.378, p=0.039) and significant correlation between necrotic core 
percent volume and GW (r= -0.429, p= 0.018), GSM (r= -0.462, p= 0.010), pep_25 (r= 0.460, p= 0.010), pep_32(r= 0.517, p= 0.003), 
percent_25 (r= -0.366, p= 0.047), percent_75 (r= -0.510, p= 0.004). We found significant correlation between calcification volume on 
MS-MRI and GSM (r= 0.469, p= 0.009), pep:25 (r= -0.395, p= 0.031), pep_32 (r= -0.406, p= 0.026), percent_25 (r= 0.426, p= 0.019), 
percent_75 (r= 0.475, p= 0.008). There were no significant correlations between carotid echogenicity, DCE-MRI and plaque dimension-
al and further structural variables. Conclusions: Standard US is not able to distinguish specific carotid plaque components. Consistent-
ly, echogenicity correlates with the most extended component detected by MC-MRI. Specular correlation seems to exist between calci-
fication and carotid plaque echogenicity in our sample. The small sample size, the intrinsic technical limitations may impair the results.
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The relationship between white matter injury in patients with unilateral carotid stenosis and vascular reactivity – a compari-
son of canonical atlases

T. C. Chen, J. Poublanc, A. Crawley, K. Sam, D. Mandell, D. Mikulis

Joint Department of Medical Imaging, University of Toronto, Toronto, Canada

Question: A canonical cerebrovascular reactivity (CVR) atlas based on the average healthy human brain was compared against a ca-
nonical atlas of severe white matter ischemic injury in patients with unilateral steno-occlusive disease of the internal carotid artery in 
order to determine the presence of spatial congruence between the atlases. Spatial congruence would provide further evidence toward 
the theory that ischemic vulnerability in the cerebral white matter is predicted by deficits in vasodilatory vascular reserve. Methods: 
A canonical white matter lesion atlas was constructed based on spatially co-registering normalized 3D T1-weighted images from 23 
subjects with high-grade steno-occlusion of the ICAs using a color scale to indicate combined frequency and degree of ischemic injury. 
This atlas was compared with a previously generated canonical CVR atlas of young adult healthy controls. CVR iso-contour lines were 
generated on the canonical CVR atlas for overlay on the lesion atlas enabling direct visual inspection of lesion location/severity and 
CVR values. Results: White matter ischemic infarcts in patients with high-grade steno-occlusive disease of the internal carotid arteries 
were found to cluster in areas of lowest vascular reactivity seen on the canonical CVR atlas. Conclusion: Assuming that the CVR min-
ima represent the generic human vascular white matter watershed, it is not surprising to find that most of the ischemic injury to white 
matter caused by high-grade steno-occlusive disease of the carotid artery is within these zones. This adds to the mounting evidence that 
vulnerability of white matter to ischemic injury is related to deficits in vascular reactivity.
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patient lost consciousness on presentation, the presence of visual symptoms, the presence of dysarthria/dysphasia, sensory involvement 
and the risk factors for stroke. 32.9% of patients had the time of onset of their symptoms recorded on the CT request. 78.3% of patients 
had a documented side of weakness also recorded on the request form. However only 25% of patients with speech disturbance on their 
request had this information included on their request. 2.5% of patients had known risk factors for stroke documented on their CT head 
requests. Junior doctors and stroke nurse practionners were educated about information required and written information was displayed 
on the hyperacute stroke unit. CT head requests were re-audited from July to December 2016. 31 patients were identified in this period 
with 2 excluded due to inadequate information available. The percentage of patients with a time of onset on their CT request was 20.7%. 
72.4 % of patients had a side of weakness documented on their request. The percentage of patients with a documented speech distur-
bance on their CT head request improved to 34.5% and the percentage of patients with known risk factors included on their CT request 
improved to 3.4%. As the next step of our ongoing quality improvement project, we have devised a CT head request form to attach to 
the stroke proforma to improve the quality of requesting. We plan to re audit once these are in use within the trust.

Figure 1 
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Preoperative prediction of brain lesions during angioreconstruction operations on the internal carotid artery

R. B. Medvedev1, M. M. Tanashyan1, S. I. Skrylev1, E. G. Gemdzhian2, M. V. Krotenkova1, E. N. Yudina1

1Research Center of Neurology, Moscow, Russian Federation 
2Department of Biostatistics, National Research Center for Hematology, Moscow, Russian Federation

Background and purpose: The purpose was to investigate the association between level of intensity of the ultrasonic signal from 
atherosclerotic plagues in the internal carotid artery (ICA) and risk of the development of new ischemic lesions in brain, detected on 
diffusion-weighted magnetic resonance imaging (DW-MRI) during 24 hours after carotid endarterectomy (CEA) or carotid angioplasty 
with stenting (CAS). Materials and methods: The prospective study included 78 patients, 57 men and 21 women, with a median age 
of 66 (47-83) years with atherosclerotic stenosis of ICA 70% and more. For all patients was performed preoperative ultrasonography to 
determine the degree of heterogeneity of plague and registration of the acoustic characteristics of the signal intensity values. Condition 
of brain before intervention and after 24 hours was estimated from the results of DW-MRI (3,0 T). Results: There were no patients 
with clinic features of acute stroke after operation. But in contrast, according to the result of DW-MRI, acute ischemic cerebral lesions 
were diagnosed in 9 patients after CEA (21,4%) and in 18 patients after CAS (50%). Differences in two types of surgical intervention 
were at p=0,05. We found that embolic lesions of the brain after operation were associated with the intensity of the ultrasonic signal of 
atherosclerotic plague measured at preoperative ultrasound examination of the patient: ischemic lesions were associated with high level 
of signal intensity (more than 28 dB) after CEA, and with low level of signal intensity (less than 28 dB) after CAS. In the case of carotid 
endarterectomy sensitivity and specificity of ultrasound method is equal to 100% for predicting of operating embolic damage (at the cut-
off point of the low- and high-intensity signals at 28 dB). For carotid angioplasty with stenting the sensitivity is 75%, specificity - 100% 
(at the cut-off point of the low- and high-intensity ultrasonic signals at 28 dB). Conclusions: Quantitative characteristics of density of 
ultrasound signal from parts of plaque in internal carotid artery may give possibility to predict acute brain lesions after CEA and CAS. 
These characteristics can be offered as one of criteria for choice of surgery type with the least risk of postoperative embolic lesions of 
brain in each case. Cut-off points of low and high level intensity ultrasound signals and their clinical significance will be improved and 
verified with increase of cases amount.
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Intraoperative assessment of the human cerebrovascular glycocalyx and microcirculation

R. Haeren1, K. Rijkers1,2, J. Staals3, M. van Zandvoort4, J. Dings1, O. Schijns1, K. van Overbeeke1, G. Hoogland1, H. Vink5

1Neurosurgery, Maastricht University Medical Center, Maastricht, Netherlands 
2Neurosurgery, Zuyderland Medical Center, Heerlen, Netherlands 
3Neurology, Maastricht University Medical Center, Maastricht, Netherlands 
4Genetics & Cell Biology, Maastricht University, Maastricht, Netherlands 
5Physiology, Maastricht University, Maastricht, Netherlands

Introduction: Adequate functioning of the blood-brain barrier (BBB) is important for brain homeostasis and neuronal function. Dis-

Figure 2 
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The significance of neurovisualization psycho-emotional disorders in cerebral stroke

N. Maxamatjanova, S. Djalilova

Neurological diseases, Tashkent Medical Academy, Tashkent, Uzbekistan

Purpose: To study The significance of neurovisualization psycho-emotional disorders in cerebral stroke. Material and meth-
ods:The study involved 42 patients 20 of them women, 22 men. The average age of patients was 52,5±4,3years. The patients were 
divided into two groups: Main group: 22 patients with left-hemispheric stroke; The control group of 20 patients with right hemi-
spheric stroke. To determine the psycho-emotional disorders we used a Hospital Anxiety Depression Scale (HADS) test. For neuro-
visualization – Electro-Encephalo-Graphy with psychophysiological tests. Results: according to the results of these tests a high lev-
el of anxiety was observed in patients with left-hemispheric stroke (average anxiety score 12±4,5 (р<0,01)),contrarily, the anxiety 
level was lower in patients with right-hemisphere stroke (average anxiety score 8±2,5). However, in patients with right-hemisphere 
stroke a high level of depression was observed - 13±4,6 (p<0,01). More over, research has shown that the functional asymmetry 
of the brain, levels of anxiety and depression are displayed on the EEG. Personal and situational anxiety when left-hemispheric 
stroke displayed low amplitude and high frequency bioelectric waves compare depression with right-brain strokes which displayed 
low amplitude theta waves. After verbal and non-verbal stimulation on the EEG high level of activation was observed in the left 
hemisphere stroke opposite to right hemisphere stroke – without response. Conclusion: The research has shown that the level of 
psycho-emotional disorders depends on the localization of stroke and functional asymmetry of the brain, as well as disorders visu-
alized in the EEG pattern. In this matter, the EEG is one of the diagnostic criteria of psycho-emotional disorders in cerebral stroke. 
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Improving the quality of CT head requests for thrombolysis patients

N. Raza, S. Y. Lee, J. Iqbal 

Heart of england nhs trust, birmingham, United Kingdom

In a busy environment, the quality of clinical information provided on scan requests can be compromised in lieu of rapidly request-
ing the imaging required. Radiologists rely on the clinical information provided to correlate significant radiological findings in order 
to generate a list of differential diagnoses. We began our quality improvement project by performing a retrospective study reviewing 
the quality of CT head requests for patients thrombolysed in A and E at Heartlands hospital within the Heart of England NHS trust. 
We aimed to improve the quality of information provided on CT head requests and identify the key information omitted on requests 
forms. As there is no standard for the information provided on CT head requests for stroke patients we liaised with our local radiol-
ogy department to identify key information required. 101 thrombolysed patients were identified in the period from July 2015 to July 
2016. Of these 13 patients were excluded due to inadequate information available. The eligible patients stroke unit clerking notes 
were reviewed on the ICARE system and compared with the information provided on their CT head requests on ICARE. 8 key areas 
of clinical information were reviewed. These were the time of onset of stroke, the side of weakness on presentation, whether the 
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Relationship between arterial stiffness and cerebrovascular reactivity in patients with small vessel disease

Y. Lee, N. Kim, C. K. Kang, H. Lee, J. H. Lee, J. W. Yang, D. H. Shin, Y. B. Kim

Neurology, Gachon University Gil Medical Center, Incheon, South Korea

Question: Arterial stiffness including other cardiovascular risk factors like aging and hypertension contributes to structural and func-
tional changes of the arterial wall, which results in decreased elasticity. Arterial stiffness has been known to associate with increased 
risk of cerebrovascular and cardiovascular diseases. The aim of our study is to investigate the relationship between arterial stiffness 
(AS) and the extent of cerebrovascular reactivity (CVR) in patients with small vessel disease. Methods: We recruited 14 subjects 
with small vessel disease. Acetazolamide challenging brain perfusion SPECT (Diamox SPECT) image was acquired to assess CVR 
and brachial-ankle pulse wave velocity (baPWV) as a surrogate marker of arterial stiffness. In order to measure the regional CVR, 
first, baseline and ACZ SPECT were realigned by using rigid-body transformation to eliminate the motion artifact between scans, 
and spatially normalized to MNI coordinates based on SPECT template in SPM8. Second, ACZ SPECT was corrected by subtracting 
decay-corrected baseline SPECT. Finally, the intensities of baseline and ACZ SPECT images were normalized based on ipsilateral 
cerebellar activity and smoothed gaussian filter with 8mm FWHM, respectively. Regional CVR is calculated by subtracting cerebral 
blood flow (CBF) of baseline SPECT from CBF of Diamox SPECT by normalizing with CBF of baseline SPECT based on automat-
ed anatomical labeling (AAL), which whole brain was delineated for the 3D definition of 45 anatomical volumes of Interest in each 
hemisphere, respectively. Pearson correlation map and probability map were generated between AS and regional CVR. Results: 14 
subjects (9 males, mean age = 57.6, range = 39 - 85) were recruited. 4 subjects had BG-CR infarction, 3 subjects had lateral medulla 
and pons infarction, respectively. 2 subjects had cerebellar infarction. 2 subjects had PICA and TIA, respectively. Pearson correlation 
map between AS and region CVR showed moderate negative relationship in bilateral Parieto-temporo-occipital junction (PTO) (r = 
-0.4, p = 0.1) and mild negative relationship in medial part of bilateral prefrontal cortex (r = -0.2, p > 0.5). Mild positive relationship 
between AS and region CVR was shown in deep brain area including thalamus, putamen and caudate nucleus and somatosensory 
cortex (r = 0.3, p > 0.5). Conclusions: Our study showed that arterial stiffness might be associated with impaired CVR in patient with 
small vessel disease. CVR of bilateral PTO junction had the moderate negative relationship with increased AS. With small sample 
size, we failed to show statistical though, the result was suggestive (p = 0.1). In the future, larger population is needed to increase the 
sensitivity.
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Retriever wire supported carotid artery revascularization (ReWised CARe) – a novel interventional approach towards tan-
dem lesions in acute ischemic stroke

D. Behme, M. Knauth, M. N. Psychogios

University Medical Center Göttingen, Göttingen, Germany

Introduction: About 20% of stroke cases with LAO present with a tandem occlusion. The cervical internal carotid artery occlusion 
can be treated in an antegrade or a retrograde manner. We here report a novel approach utilizing the wire of the stent-retriever (placed 
within the intracranial thrombus) as the stent guiding-wire, which allows for a simultaneous treatment of the tandem occlusion. Ma-
terial and methods: Four patients were treated utilizing the so called ReWiSed CARe technique. A 8F guide is placed in the CCA 
proximal to the occluded ICA, the ICA occlusion site is passed with a 0.014 inch wire and a 0.021 inch microcatheter. The microca-
theter is placed distal to the thrombus. Afterwards a stent retriever (Preset, Phenox) is deployed within the thrombus and the stenting 
of the extracranial ICA is performed utilizing the retriever-wire of the intracranial deployed stent-retriever. The retriever is consecu-
tively used for aspiration and stent retrieval thrombectomy after stent placement in the carotid artery. Notably, the implanted carotid 
stent has to be passed with the guide/intermediate catheter before thrombectomy. Results: Carotid stent deployment was successful 
in all patients; median time from groin to recanalization was 60min (49-70min). 3/4 had a TICI2b and 1/4 a TICI3 result. There were 
no complications associated to the procedure. Conclusion: ReWiSed Care offers a novel approach for the interventional treatment of 
tandem occlusions. It allows for a swift carotid and intracranial revascularization. Its potential to shorten stroke interventions quali-
fies the technique to become the standard procedure in stroke with underlying tandem occlusion.
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Does simulation training facilitate staff confidence to set up an endovascular carotid artery stenting service?

S. Rashmi1, S. Shah1,2, P. Guyler1, I. Ewart1, J. Brown1, N. Menon1, I. Haq1, R. Nusrat1, S. Kelavkar1, K. Ng1, D. Ngo1, I. Vlahovic1, 
I. Q. Grunwald1,2

1Southend University Hospital NHS Foundation Trust, Southend, United Kingdom 
2Faculty of Medical Sciences, Anglia Ruskin University , Chelmsford, United Kingdom

Question/Introduction: The aim of the study was to evaluate if simulation training of the stroke and cathlab team on a high-end 
virtual reality (VR) simulator facilitates collaborative development of a new carotid artery stent (CAS) service. Methods: An expe-
rienced Neuro-interventionalist gave a one day comprehensive demonstration of the carotid artery stenting (CAS) procedure to the 
relevant health care staff (n=22) using a high fidelity simulator. The following day protocols and pathways were drafted jointly by 
the team (radiology, stroke, anaesthesia, vascular surgery) and tested in the VR environment. This was followed by a survey on the 
simulation experience regarding realism, technical issues, teamwork and communication. Results: Mean participant age was 37.5 
± 7.9 ranging from 25 to 58 years. Only 7 participants (31.8%) had seen a CAS procedure before. All participants found that the 
rehearsal environment created a realistic understanding of the patients needs pre-, peri- and post intervention and enabled enhanced 
teamwork and communication. Conclusion: CAS simulation training increased team knowledge, collaboration and competence and 
enabled set-up of a new endovascular service within 1 month of completion of training.

ruption of the BBB has been described in several neurological disorders, including increased seizure susceptibility [1]. The glycocalyx 
is coating the luminal side of the endothelium and exerts important barrier functions [2]. Because of its important barrier function, we 
hypothesize that altered glycocalyx and microcirculation properties play a role in temporal lobe epilepsy (TLE). However, the in vivo 
human cerebrovascular glycocalyx has not been visualized and assessed to date. Objectives: In this study, we aim to visualize the hu-
man cerebral microcirculation and glycocalyx intraoperatively, and to compare their properties between TLE patients and controls. Pa-
tients and methods: In a prospective observational case-control study, patients, aged 18 – 60 years, undergoing resective brain surgery 
as treatment for drug-resistant TLE were compared to controls without a history of epilepsy, who underwent a craniotomy or burr hole 
surgery for oncological or vascular indications. Intraoperatively, the sublingual, as a validated reference, and the cortical glycocalyx 
thickness was measured in both, TLE patients and controls. Additionally, the hippocampal microcirculation and glycocalyx thickness 
were assessed in TLE patients. Measurements were performed by videomicroscopy using sidestream darkfield imaging. The perfused 
boundary region, a validated indirect gauge of the glycocalyx, was calculated using GlycoCheck© software. Moreover, capillary 
density, red blood cell filling percentages, and local blood flow and volume were evaluated. The full study protocol has recently been 
published [3]. Results: Sublingual, cortical, and hippocampal microcirculation and glycocalyx properties were successfully established 
in 4 TLE patients and 3 controls. Full evaluation was accomplished in 3 TLE and 2 controls. Preliminary data on capillary density, red 
blood cell filling percentages, local blood flow and volume, and perfused boundary region variations will be presented. Conclusion: 
This is the first report on in vivo human cerebrovascular glycocalyx properties. The method that we have developed is safe, quick and 
easy to use, and allows to analyze the BBB and cerebral microcirculation in various disorders. References: 1. van Vliet EA, Aronica 
E, Gorter JA: Blood-brain barrier dysfunction, seizures and epilepsy. Semin Cell Dev Biol 2015;38:26–34. 2. Haeren RHL, van de Ven 
SEM, van Zandvoort MAMJ, Vink H, van Overbeeke JJ, Hoogland G, et al.: Assessment and Imaging of the Cerebrovascular Glycoca-
lyx. Curr Neurovasc Res 2016 May 3. Haeren RHL, Vink H, Staals J, van Zandvoort MAMJ, Dings J, van Overbeeke JJ, et al.: Protocol 
for intraoperative assessment of the human cerebrovascular glycocalyx. BMJ Open 2017 Jan 5;7:e013954.
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Acute ischemic stroke active endovascular treatment for patients with old strokes

A. Balodis1, M. Radzina1, K. Kupcs1, I. Gicans2, E. Miglane3

1Diagnostic Radiology Institute, Paula Stradins Clinical University Hospital, Riga, Latvia 
2Rigas Stradins University, Riga, Latvia 
3Neurology department, Paula Stradins Clinical University Hospital, Riga, Latvia

Purpose: The aim of our study was to analyze neurological outcome and complications for patients with old stroke in the same hemi-
sphere due to large vessel occlusion. Methods and materials: The prospective study included 127 patients hospitalized within time 
window of 8 hours. Seventy-seven of them received intravenous thrombolysis (ITL) followed by endovascular thrombectomy (ET), 
and 53 solely-ET. All patients received multimodal CT imaging: non-enhanced CT of the brain, CT angiography (CTA) of intra and 
extra cranial blood vessels and CT perfusion imaging (CTP). National Institute of Health Stroke Scale (NIHSS) score was used to eval-
uate early therapy results and modified Rankin Scale (mRS) for late results at 90 days. Lesion size was defined using Alberta Stroke 
Program Early CT score (ASPECTS) ‘’core” on admission in the same hemisphere. We defined two groups on admission: 1 group- 
ASPECTS ‘’core” =10 for 105 (83%) patients, 2 group- ASPECTS ‘’core’’ <10 points for 22 (17%) patients, 11 patients in group 2. 
had ASPECTS “”core”” on admission less than < 9. All patients had stroke in anterior circulation area: internal carotid artery (ICA) or 
middle cerebral artery (MCA) M1 segment occlusion. Results: There were Sixty-four (51%) women and 62 (49%) men, mean age was 
67±11.7 (SD) years and the mean time window was 266.0±103 (SD)- minutes. ICA occlusion had 25 (20%) of patients and ACM M1 
segment 102 (80%) patients. Group 2. median discharge NIHSS was 5 (3- 9)- and group 1. NIHSS was 4 (2-8). p= 0.22. MRS 90 days: 
group 1 median was 2.5 (1-4), group 2. mRS 3 (2-5), p= 0.37. For patients with ASPECTS less then 9 mRS was 4 (3-5), p= 0.02 and NI-
HSS 9 (6-17) p= 0.001, compared to group one. Mortality rate in ASPECTS - 2 group was 5 (24%) vs 17 (16%) in ASPECTS- 1 group. 
p< 0.25. Proportion of symptomatic intracerebral hemorrhage was higher in group 2. for 8 (36%) patient”s vs 19 (18%) for group 1. p= 
0.01. Conclusion: Patients with ASPECTS ‘’core’’ 9 on admission can get relatively good results from endovascular thrombectomy. 
ASPECTS ‘’core’’ lesion less than 9 on admission was associated with higher NIHSS and MRS scores after discharge. Patients with 
ASPECTS “core”” less then 10 points had higher mortality rate after 90 days and get more symptomatic intracerebral hemorrhage.
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There is a hair in my soup! – An unusual adverse event after endovascular neurointervention

R. García Ruiz1, J. Silva Fernández2, R. M. García Ruiz3, M. Recio Bermejo1, I. Rueda Medina1, L. Turpín Fenoll1, A. González 
Manero1, A. Santos Pinto1, E. Botia Paniagua1, J. Abellán Alemán4

1Neurology, La Mancha Centro General Hospital, Alcázar de San Juan, Spain 
2Endocrinology, La Mancha Centro General Hospital, Alcázar de San Juan, Spain 
3Internal Medicine, Denia General Hospital, Denia, Spain 
4Cátedra de Riesgo Vascular, Universidad Católcia de Murcia, Guadalupe, Spain

Question: Endovascular Neurointervention is a burgeoning discipline with adverse events that are frequently underreported. This is the 
case with Transitory Rectangular Alopecia, a non-cicatricial form of radiodermatitis which turns all the follicles into catagen, causing a 
characteristic, well defined rectangular plaque of alopecia in the area of scalp that received the highest dose of radiation. Age, total dose 
and genetic and hormonal factors play a role. We report the case of a patient presenting with rectangular alopecia after a dural fistula 
embolisation. Methods: We report the case of a 64 year old man who underwent endovascular embolization to treat a dural fistula. 
He was admitted to our hospital three days later because of acute confusional state. During inhospital stay, his relatives complaint of 
finding unusual amounts of hair on the pillow. Results: Two weeks after embolization of a dural fistula, our patient started on hair loss. 
Although during the first days nothing unusual could be seen on the examination, the patient progressively developed a well-defined 
rectangular plaque of alopecia with a strongly positive hair pull test in the parieto-occipital region. On trichoscopy, dystrophic hair 
shafts were observed in the follicular orifices, with no exclamation mark hairs. Conclusions: Alopecia after radiotherapy is extensively 
documented; however, few reports have been published on alopecia after diagnostic and therapeutic endovascular procedures and the 
condition is probably underdiagnosed. Owing to its cumulative effect, it must be noted for future interventions. Despite being revers-
ible, it may cause alarm, so it should be mentioned among the possible adverse events.
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Clinical and neuroimaging feature of young patients with transient ischemic attack

M. Salokhiddinov

TAshkent Medical Academy, Tashkent, Uzbekistan

Introduction: Transient ischemic attack (TIA) - a rapidly emerging clinical and focal cerebral disorders of brain function caused by 
local ischemia and passes for no more than a day. TIA symptoms are varied and are determined by the localization of cerebral ischemia 
in some vascular pool, clinically, correspond to the neurovascular syndromes, characteristic of an ischemic stroke. Pathophysiological 
basis of clinical manifestations of TIA is the presence of ischemic penumbra zones in the brain which have a complex molecular-ge-
netic, biochemical, cellular and spatial structure. Objective: To investigate the clinical and neuroimaging features of transient ischemic 
attacks in young patients. Material and methods: The study involved 120 young patients with TIA, men -40 (33.3%), women - 80 
(66.6%). Diagnostic complex consisted of clinical and neurological examination, electroencephalography (EEG), doppler ultrasound 
(DU). Results: More than half of the patients 63 (52.5%) came to the hospital with TIA episode lasting up to 30 minutes. Predominance 
activity of ischemia zones -14 (22.2%), an increase in the activity of β-index -11 (17.4%) and the presence of focal activity - 12 (19.0%) 
patients were detected at low voltage EEG. Of 44 patients there was a decrease of blood flow in the internal carotid - in 17 (38%), 11 
(25.0%) - increased tone and decreased blood flow in the vertebral arteries. Weakness in right hand in 18 (15%), in the right leg in 9 
(7.5%), and 8 (6.7%) in the left hand; weakness and heaviness in the arm and leg in 16 (13.3%), “skew” face in 6 (5%), motor aphasia in 
13 (10,83%), sensory aphasia in 9 (7.5%) patients were observed at the beginning of TIA in carotid pool. One-sided weakness 4 (3.4%); 
weakness in all the limbs 3 (2.5%); double vision in 10 (8.4%), swallowing difficulties and voice changes in 2 (1.7%) patients were 
detected in the lesion of vertebrobasilar basin. Conclusions: The clinical picture of TIA in people of young age is very variable and is 
entirely due to the pool, which developed acute vascular dyscirculation. The most informative method of diagnosis of an additional TIA 
was DU.
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Hyper-dense middle cerebral artery sign as good image biomarker for acute ischemic stroke

M. Park, K. Lee

Neurology, Samsung Medical Center, Seoul, South Korea

Introduction: Hyper-dense middle cerebral artery (HMCA) sign is well documented phenomenon of image biomarker of the acute 
stroke. However, detailed information of the HMCA is controversy. Non enhance brain CT is very fast and simple tool for evalu-
ating acute stroke. More information is got from HMCA, patients could be taken more proper treatment. Hypothesis: To examine 
correlation between collateral status observed by CTA and clinical outcomes in patients with acute ICA occlusion. Methods: The 
patients with ICA occlusion who underwent CTA within 6h of symptom onset were collected retrospectively. We assessed collat-
eral status using CTA and evaluate correlation between collateral grades and clinical outcome. Collateral grades were classified as 
grade 1-4(Figure1). Clinical outcome was measured by early neurologic improvement(ENI) and modified Rankin scale(mRS) at 90 
days. Results: A total of 49 patients were included in this study. In analysis of CTA collateral, 13 patients were classified as grade1, 
8 patients as grade2, 9 patients as grade3, and 20 patients as grade4, respectively. In grade 1 patients, there were no patients who 
showed ENI or favorable mRS at 90days. In contrast, among grade 4 patients, 3 patients(15%) showed ENI and 10 patients(50%) 
had favorable mRS at 90days. Especially, patients in group 4 with successful recanalization demonstrated favorable outcome (2 of 
10 ENI, 8 of 10 favorable mRS). In grade2 and 3 patients, the proportion of ENI and favorable mRS was between that of grade1 and 
4 patients (grade2: no ENI, favorable mRS 2 of 12, grade 3: ENI 2 of 9, favorable mRS 1 of 9). Conclusions: Collateral flow sta-
tus assessed by CTA can predict clinical outcomes in acute ischemic stroke, and further studies are needed to verify this correlation. 
Figure 1 
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Sonographic follow up finding of internal jugular vein thrombosis caused by lymphoma

K. Y. Nam1, J. H. Park2, J. H. Park2

1Department of Physical Medicine and Rehabilitation, Dongguk University College of Medicine,, Goyang, South Korea 
2Department of Neurology, SanggyePaik Hospital, Inje University College of Medicine, Seoul, South Korea

Backgroud: Internal jugular vein (IJV) thrombosis is a form of deep vein thrombosis that has a potentially fatal outcome associated 
with its intracranial propagation. Computed tomography and ultrasonography are useful diagnostic tools. We report a case of IJV 
thrombosis associated with lymphoma that was detected by carotid ultrasonography and had disappeared in follow up ultrasonogra-
phy. Case: A 41-year-old woman presented with left arm discomfort. -She also complain of chest pain, dyspnea on exertion and left 
neck discomfort. She was without any other signs of superior vena cava syndrome on physical examination. Her body temperature 
was 38.2 C, pulse rate was 108/min, the respirations were 18/min and blood pressure was 120/70 mmHg. Chest radiography showed 
a normal sized heart, bilateral pleural effusion. Brain MRI revealed no abnormality in brain parenchyma. Doppler ultrasound of 
neck showed non-compressible intraluminal echoes inside the left IJV consistent with an intravenous thrombosis, partly adherent 
to the vessel wall. A neck computed tomography (CT) scan showed mild wall thickening of pericardium(pericarditis) and filling 
defect in left IVJ with internal minimal enhancing soft tissue density material(from C3 body level~ left brachiocephalic vein) which 
mean to imply thrombus. Serum levels of antitrombin III, protein S and protein C were normal. Cytology of mediastinal mass re-
vealed lymphoma. This patient was treated low-molecular-weight heparin and was referred to pulmonology department for further 
treatment. Discussion : Early diagnosis and appropriate management is important to prevent potentially fatal complications from 
IJV thrombosis.

Figure 1 
 

 
 
 
Figure 2 
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Susceptibility-weighted imaging may predict infarct size and early-stage clinical prognosis in acute ischemic stroke

S. Luo1, L. Yang2, L. Wang2, L. Li1, H. Qu1

1Neurology, the First Hospital of Bengbu Medical College, Bengbu, China 
2The First Hospital of Bengbu Medical College, Bengbu, China

Purpose: Susceptibility weighted imaging(SWI) as a noninvasive imaging technique, may have a broad prospect in evaluating ce-
rebral infarct size and early-stage clinical prognosis in acute ischemic stroke. Methods: This study included 22 patients with acute 
ischemic stroke who underwent Diffusion weighted imaging (DWI),SWI, Perfusion weighted imaging(PWI), Fluid attenuated in-
version recovery(FLAIR) and Magnetic resonance angiography (MRA) within 3 days after symptom onset. All patients underwent 
cranial FLAIR or CT after 7 days of symptom onset. The severity of neurological damage was evaluated using National Institutes 
of Health Stroke Scale(NIHSS) scores. The Alberta Stroke Program Early CT Score (ASPECTS) was used to evaluate lesions on 
cranial DWI, SWI, FLAIR or head computed tomography(CT), and PWI. Results: The SWI-ASPECTS was positively correlated 
with the mean transit time(MTT)-ASPECTS (Spearman test, r=0.662, P=0.001)in evaluating ischemic penumbra. The SWI-AS-
PECTS was positively correlated with the FLAIR or CT-ASPECTS (Spearman test, r=0.765, P<0.001) in predicting infarct size. 
Conclusions: SWI can early evaluating cerebral infarct size and clinical prognosis in patients with acute cerebral infarction. SWI is 
a useful predictor of early infarct Growth and related to early-stage outcome.

P 176

Endovascular treatment of traumatic cerebrovascular injury

R. Iwata, K. Yoshimura, T. Suyama, Y. Komori, Y. Li, T. Kamei, J. Takeda, T. Hashiba, M. Nonaka, A. Asai

Neurosurgery, Kansai Medical University, Hirakata, Japan

Introduction: Traumatic cerebrovascular injury are rare conditions that can be a result of blunt and penetrating head injuries. 
We studied our case series of traumatic cerebrovascular injuries to determine the efficacy of endovascular treatment. Objectives: 
The purpose of this study was to report our experiences in the management of 7 patients with traumatic cerebrovascular injury, to 
describe potential angiographic pitfalls in the diagnosis of pseudoaneurysm, and to discuss about the principles of endovascular 
management of traumatic cerebrovascular injury. Patients and methods: The clinical records and imaging studies of patients treat-
ed for traumatic cerebrovascular injuries between 2010 and 2017 were retrospectively analyzed, and endovascular treatment was 
performed in 7 patients. Results: A total of 2 traumatic intracranial pseudoaneurysms were found in 2 patients, one in the supra-
clinoid segment of the internal carotid artery and one in the middle ear of abberant internal carotid artery. Successful occlusion of 
2 traumatic cerebral aneurysms were achieved with preserve the parent artery. A total of 5 patients were vertebral artery (VA) Biffl 
Grade IV injuries. All patients were complicated with unstable cervical spine. All patients were treated with coil embolization to 
protect the distal migration of the emboli before spine surgery. Conclusion: Traumatic brain aneurysms are difficult to diagnosed in 
early period after injuries. A high index of suspicion is required for diagnosis and early treatment to prevent unnecessary morbidity 
and mortality.

Figure 1: Traumatic cerebral aneurysm, Cae 1 (A) Right internal carotid artery injection showed the pseudoaneurysm (arrow). (B) 
Post – embolization DSA of the right internal carotid artery showed complete occlusion of the aneurysm. (C) Coil mass was ob-
served by otoscopy. 
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A survey of clinician and reporter satisfaction with stroke neuroimaging services at a district general hospital in the UK

D. Wilkinson, A. Sett, P. Janousek

Medicine, Pennine Acute Hospitals NHS Trust, Manchester, United Kingdom

Question: Stroke services are dependent on an effective interaction between clinicians and neuroimaging reporters to produce a high 
quality radiological report within a desired timeframe. We devised a survey of stroke clinicians and reporters at a regional stroke centre 
in the UK to gain insight into issues affecting this provision how to improve them. Methods: Two surveys were sent out by email to 30 
clinicians and 40 radiologists/reporting radiographers, containing 6 sets of Questions pertinent to each group. Respondents were asked 
to rate their satisfaction, ease of access to services and agreement with statements on a 5 point Likert scale, as well as giving free text 
answers to some questions. Results were compared and analysed descriptively. Results: Reporters showed a preference for structured 
radiological requests and expressed dissatisfaction with the time available to report while on call, suggesting that extending the provision 
of reporting radiographers could improve services. Clinicians highlighted issues of variability between reporters and reporting errors and 
suggested the implementation of report templates to address these issues. Conclusions: By sending an anonymised survey to all front-
line staff members, we have given an opportunity for some who may not feel able to raise concerns through existing channels to have 
their voices heard on issues that they feel are relevant to everyday practice. As a result, we have identified some key areas for quality 
improvement: structured requests, report templates and extending the provision of reporting radiographers. It is hoped that in this way 
we and others can develop our stroke neuroimaging services to provide the best possible care for our patients. 

Figure 1

 
 
Figure 2
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Figure 2: Traumatic cerebral aneurysm; Case 2 (A) Computed tomography of the skull, §-D reconstruction, revealed multiple 
fractures. (B) Left internal carotid artery injectionshowed the pseudoaneurysm (arrow). (C) Post – embolization DSA of the left 
internal carotid artery showed complete occlusion of the aneurysm. 
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MitraClip – preliminary one-center results

R. Taravella1,2, M. G. Cellura1, G. Cirrincione1, S. Asciutto1, M. Caruso1, M. Benedetto1, R. Ciofalo1, G. Pace2, S. Novo2

1Cardiology, Arnas Civico Cardiology Utic, Palermo, Italy 
2Cardiology, University Hospital Policlinico P Giaccone, Division of Cardiology, Palermo, Italy

Objectives: This retrospective analysis sought to evaluate 1-month outcomes and therapy effectiveness of a population of patients 
treated with MitraClip therapy. We describe in this article the preliminary results of primary effictiveness endpoint. Background: 
Percutaneous Mitral Repair is being developed to treat severe mitral regurgitation (MR),with increasing real-world cases of func-
tional MR(FMR). In the EVEREST(Endovascular Valve Edge-to-Edge Repair Study)II trial,percutaneous device showed superior 
safety but less reduction in MR at 1year. 4-year outcomes from EVEREST II trial showed no difference in the prevalence of moder-
ate-severe and severe MR or mortality at 4years between surgical mitral repair and percutaneous approach. Methods: We analysed 
retrospectively collected data from one center experience in Italy enrolled from January2011 to December2016. The study included 
62patients[mean age74±11years, 43 men(69%)] with MR of at least grade3+. Most of patients had functional MR, were in New York 
Heart Association(NYHA) functional class III or IV,with a large portion(78%) of mild-to-moderate Tricuspid Regurgitation(TR). 
One or more clips were implanted in 67procedures(62 patients). Results and Conclusions: Severity of MR was reduced in all suc-
cessfully treated patients,54(90%) were discharged with MR≤2+(primary effictiveness endpoint). Clinical 1-month follow-up data 
showed an improvement in NYHA functional class (42patients (70%) in NYHA class I-II). 60 of 62 (97 %) successfully treated 
patients were free from death and mitral valve surgery at 1-month follow-up. MitraClip therapy reduces functional MR with acute 
MR reduction to <2+ in the great majority of patients,with a large freedom from death, surgery or recurrent MR in a great portion 
of patients.

L 019

A one year, retrospective observational study of neuroimaging for selection for thrombolysis &/or mechanical thrombecto-
my of acute stroke cases admitted in a single hospital.

K. Vani1, S. Gaikwad2

1Radiology , Dr. RML Hospital, Delhi, Delhi, India 
2Neuroradiology, All India Institute of Medical Sciences, Delhi, India

Question: To retrospectively study how patients were selected, based on imaging, for different treatment regimens. Methods: 
A total of 168 (105 male and 63 female) consecutive patients, ranging in age from 18-95 years, mean age 62.06 years, who were 
admitted for acute stroke over one year from 01 August 2014 to 31st July 2015, at a single hospital were included in the study. Re-
sult: Three distinct periods were identified – first was from 01 Aug 2014 to 20 Dec 2014, whence studies were performed on a 64 
slice scanner. CTP could not be performed. There were a total of 57 admissions for acute stroke during this time. CTA was done in 
9 cases, MRI in 9 cases to decide treatment and in 23 cases, MRI was done later to confirm presence and extent of infarct. During 
the second period, covering 89 patients, from 21 Dec 2014 to 21 Jun 2015, CTP facility was available on new 128 slice scanner. 32 
patients underwent CTP, 26 had a CTA (some had both), in 24 cases, MRI was done to decide management while in 22 cases, MRI 
was done later, beyond the acute phase. Of the 22 patients included in the last period, that is, after 21 Jun 2015, use of CTP declined 
& decisions were based, in most cases, in addition to time since onset, NIHSS, baseline mRS & NCCT, initially, on single phase 
CTA and later on multiphasic CTA. Only two patients underwent CTP; 8 had CTA; 5 had MRI to decide management while 8 had 
MRI later. Of total twelve patients taken up for mechanical thrombectomy, two, nine & one case were during 1st, 2nd & 3rd peri-
ods respectively. Conclusion: Multiple RCTs on treatment of stroke have enabled improved understanding of the pathophysiology, 
especially over last couple of years. Now focus is also on timing and collateral supply. The current protocol in our department is to 
perform multiphasic CTA in cases of ischemic stroke following NCCT and to reserve MRI for wake up stroke, suspected posterior 
circulation infarcts and patients who have earlier had an infarct in same area. This has been found to be the fastest protocol in our 
practice. Thus improved selection by faster evaluation of patients for treatment with IV &/ or intra arterial thrombolysis has allowed 
better utilisation of hospital resources for improved patient outcome. If time window for treatment of acute stroke can be increased, 
then more patients can be taken up for mechanical thrombectomy and/or IV thrombolysis. In future, protocols may change as per 
results of RCTs, improved drugs and equipments.
Figure 1: Imaging for patients of acute ischemic stroke over one year. 
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Association between socioeconomic status and post-stroke functional outcome in deprived rural southern China – a popula-
tion-based study

F. Ouyang1, Y. Wang1, W. Huang1, Y. Chen1, Y. Zhao1, G. Dang1, J. Zeng1

Department of Neurology and Stroke Center, the First Affiliated Hospital of Sun Yat–Sen University, Guangzhou, China

Background: Data on the association between socioeconomic status and post-stroke functional outcome in developing countries is 
lacking. We aimed to evaluate the association in stroke survivors in rural Southern China. Methods: We conducted door-to-door inter-
views and collected data using a structured questionnaire in stroke survivors from five fourth-class rural areas of Guangdong Province 
through a non-government initiated registry from August 2014 to March 2015. Descriptive statistics were used to provide information 
on sociodemographic and clinical characteristics of the selected population. Univariate and multivariate logistic regression were used 
to examine the relationship of socioeconomic status indexed by self-reported average family income and functional impairment de-
fined as a modified Rankin Scale of 3 to 5. Results: Among the 425 stroke survivors, 52.7% lived below the poverty line set by the 
local government. About 50% of patients suffered from functional impairment and required assistance in their daily life. Compared 
with their wealthier counterpart, stroke survivors with lower income were more likely to have functional impairment (OR 2.85, 95% 
CI 1.93—4.23). The effect size increased and remained significant after adjusting for possible confounding factors (OR 3.17, 95% 
CI 2.04—4.91). Conclusions: Poorer patients tend to have poorer post-stroke functional outcome. Primary and secondary strategies 
targeting underprivileged populations in less-developed areas are thus urgently needed in China.

Figure 1 
 

 
 
 
Figure 2 
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National trends in rates of patients hospitalized for stroke and in-hospital mortality in France – 2008-2014

C. Lecoffre1, A. Gabet1, C. De Peretti2, F. Woimant3,4, M. Giroud5, Y. Béjot5, V. Olié1

1French Public Health Agency, Saint-Maurice, France 
2Directorate of Research, Studies, Evaluation and Statistics, Paris, France 
3Regional Health Agency, Paris, France 
4Assitance Publique Hôpitaux de Paris, Paris, France 
5Department of Neurology, Dijon Stroke Registry, University Hospital, Dijon, France

Question: Previous studies have shown increases in hospitalizations rates for stroke in young adults in several countries including 
France. The “2010-2014 National Stroke Action Plan” was spread out to re-organize and reinforce the management of stroke pa-
tients in France. In this context, our study investigated recent national trends in patients hospitalized for stroke, admissions in stroke 
unit and changes in in-hospital mortality from 2008 to 2014. Methods: Stroke patients were selected from exhaustive national 
French hospitalization databases using ICD-10 stroke codes as primary discharge diagnosis. Hospitalizations for cerebral infarction, 
hemorrhagic stroke and transient ischemic attack (TIA) were distinguished. Age-standardized rates and in-hospital mortality were 
computed by age group, sex and stroke subtype. Time trends were studied using quasi-Poisson regression model. Results: In 2014 
in France, 110 500 patients were hospitalized for stroke and 32 600 for TIA. Among stroke, 75% were cerebral infarction and 25% 
haemorrhage (whom 64% intracerebral haemorrhage, 20% subarachnoid haemorrhage and 16 % other nontraumatic haemorrhage). 
From 2008 to 2014, the age-standardized rate of patients hospitalized for cerebral infarction increased by 14.3% among people aged 
under 65 and decreased by 1.5% among those aged 65 and over. Similar trends were observed for TIA. By contrast, the rate of pa-
tients hospitalized for hemorrhagic stroke was steady (+2.0%). A substantial increase of haemorrhagic stroke was registered among 
persons aged 85 or over. The proportion of patients admitted in stroke unit rose substantially over the study period: it reached 52% 
of cerebral infarction and 33% of intracerebral haemorrhage in 2014. In the meantime, in-hospital mortality decreased between 2008 
and 2014, particularly among patients admitted for cerebral infarction. In 2014, age-standardized in-hospital mortality remained 
much higher among haemorrhage (28.9%) than cerebral infarction patients (9.1%). Conclusion: A significant increase in annual 
incidence of patients hospitalized for cerebral infarction has been recorded among the young adults French population. Similar 
trends for myocardial infarction were recorded, suggesting that increased prevalence in common cardiovascular risk factors could 
have enhanced these trends. In particular, tobacco smoking showed increased prevalence among age group under 65. Conversely, 
we observed a reduction in in-hospital mortality among cerebral infarction which could be explained by improvements in advanced 
imaging techniques and the development of stroke units. Prevention against hypertension, smoking, in favor of healthy diet and reg-
ular physical activity and awareness campaign on stroke first symptoms are essential to limit human and economic burden of stroke.

OP 059 

Blood pressure lowering drugs for stroke prevention – a network meta-analysis of randomised controlled trials

X. Xie1,2, Y. Zhang2, C. Liu2, D. Li2, T. Lin2, Y. He1, Y. Chen3, X. Ma1

1National Research Institute for Family Planning, Beijing, China 
2Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China 
3Washington University in St. Louis, St. Louis, United States

Background: Blood pressure lowering can decrease the occurrence of stroke, but the comparative efficacy of blood pressure low-
ering drugs is unclear, especially in combination therapies. Objective: To assess the effectiveness of different drug strategies on 
stroke prevention. Design: Bayesian random-effects network meta-analysis. Search methods: Ovid MEDLINE was searched up to 
December 6, 2016, for randomised controlled trials comparing blood pressure lowering treatments with at least 1000 patient-years 
of follow-up per arm. Data collection and analysis: Independent extraction by two investigators. Outcome was stroke. Pooled 
effect sizes and relative risks with correspond credibility intervals (CrI) were calculated, and the treatment hierarchy of competing 
interventions was obtained using rankograms, surface under the cumulative ranking (SUCRA) curves, and mean ranks. Main re-
sults: A total of 75 trials (433802 participants) comparing 15 different strategies were included. Angiotensin receptor blocker (ARB) 
combined with diuretic was ranked most effective intervention for preventing stroke (log treatment-specific rate -4.98, 95% credi-
bility interval [CrI] -6.22 to -3.34), followed by calcium channel blocker (CCB) (log-rate -4.75, -4.98 to -4.45), CCB with diuretic 
(log-rate -4.89, -5.86 to -3.27), CCB with ARB (log-rate -4.81, -5.48 to -3.81), CCB with angiotensin-converting enzyme (ACE) 
inhibitor (log-rate -4.77, -6.05 to -2.93), CCB with β-blocker (log-rate -4.74, -6.02 to -2.99), diuretic (log-rate -4.64, -5.00 to -4.14), 
ACE inhibitor (log-rate -4.55, -4.89 to -4.10), ACE inhibitor with diuretic (log-rate -4.53, -5.23 to -3.30), ARB (log-rate -4.48, -4.72 
to -4.15), β-blocker (log-rate -4.39, -4.74 to -3.92), ARB with ACE inhibitor (log-rate -4.33, -4.94 to -3.51), placebo (log-rate -4.37, 
-4.59 to -4.10), renin inhibitor (log-rate -4.14, -5.15 to -2.88), β-blocker with diuretic (log-rate -3.92, -5.45 to -0.95). Conclusions: 
Dual angiotensin receptor blocker and diuretic treatment, and calcium channel blocker alone or in combination with diuretic treat-
ments seem to be more effective than others for stroke prevention. Funding: National Key Research and Development Program of 
China (No. 2016YFC1000102).
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or equal 65 and over 65 years of age) and year of admission. Results: Data from 57,713 patients reveals that the crude incidence rate 
of stroke patients age 25-64 x 100,000 inhabitants increased from 44 to 62 (p<0.0001). It represents a jump of + 18/100,000 from 
2002 to 2015. Moreover preliminary data shows that younger people seem to get to the hospital later than older ones, missing the 
chance for acute therapy and facing a worse outcome with chronic disability. Conclusion: As a word of caution, the results have yet 
to be adjusted for catchment area changes, new stroke units opening, and changes in population statistics. Nonetheless, our study 
suggests that stroke is becoming more frequent in younger Australians. Primary and secondary prevention techniques are effective, 
as results from older shows, but that they need to be carried over to younger at-risk groups too, together with an awareness campaign.

OP 064 

Safety of intravenous thrombolysis for acute ischemic stroke in patients older than 80 years of age within the 3-4.5 hour pe-
riod after symptom onset

A. Mowla, A. Arora, N. S. Lail, A. Crumlish, M. Ching, C. Deline, R. N. Sawyer

Neurology, State University of New York at Buffalo, Buffalo, United States

Background: The landmark ECASS-III clinical trial showed that intravenous thrombolysis (IVT) improves the functional outcome 
of acute ischemic stroke (AIS) patients when IVT is given in the 3 – 4.5 hour period after symptom onset. This trial excluded patients 
over age 80 years, due to a possible increase in the risk of symptomatic intracranial hemorrhage (sICH) with IVT in the older age 
in this time period. The most recent American Heart Association/American Stroke Association guideline on acute stroke treatment 
considers age older than 80 years a relative contraindication for IVT in the 3 – 4.5 hour period after symptom onset .Little data is 
available data about the safety and efficacy of IVT for AIS for this age group when IVT is given in the 3 – 4.5 hour period after 
symptom onset. Objective: To assess the safety and efficacy of IVT for AIS in Patients older than 80 years of age within the 3 – 4.5 
hour period after symptom onset. Methods:We retrospectively reviewed the medical records and cerebrovascular images of all the 
patients treated with IVT for AIS in our comprehensive center from the beginning of 2006 till the end of August 2015. Those with 
age older than 80 years were identified. We compared those who were treated within 3 hours from symptom onset with those who 
were treated within the 3 – 4.5 hour period after symptom onset regarding their rates of sICH and poor outcome. We adjusted for 
other predictors of ICH and poor outcome including admission NIHSS, history of diabetes, and history of stroke and history atrial 
fibrillation. Poor outcome was defined as modified Rankin Scale (mRS) of 3-6 on discharge, and sICH was defined as ICH with an 
increase in the National Institutes of Health Stroke Scale of at least 4 points. Results: A total of 834 patients received IVT for AIS in 
our center during a 9·6- year period. Fifty-one patients (6.1 %) were found to have sICH. A total of 296 patients were older than of 80 
years old , out of which 263 (88.8 %) were treated under 3h (<3h) and 36(11.2%) were treated within the 3h-4.5h window period. No 
significant difference was observed in in terms of age (85.3±3.8 vs. 86.1±4.2 years), NIHSS on admission (12.2±7.3 vs. 13.8±6.9), 
history of stroke (22% vs. 18.3%), history of diabetes (25% vs 20.9%) and history of atrial fibrillation (36.1% vs 36.5%) between the 
groups(all P < 0.05). In multivariate analysis, sICH was lower in the ones who received IVT < 3h compared to the other group but 
it did not reach statistical significance (6.5% vs 13.9%; p=0.110). The chance of poor outcome was also not significantly different in 
the groups [76.6 % in IVT <3h vs. 80.4 % in IVT >3h; p=0.6). Conclusion: Although there was a non-significant increase in the rate 
of sICH when patients older than 80 years old receive IVT within 3-4.5h from symptom onset, the chance of poor outcome did not 
change significantly. Our result suggests that the decision for IVT should not be solely based on patient’s age.

OP 065 

Access to health care facility – a bottle neck in stroke care in developing nation, study from a tertiary care centre in South 
India

A. Mishra, R. I, A. George, S. Aaron, T. David

Department of General Medicine,, Christian Medical College, Vellore, India

Introduction: Thrombolytic therapy reduces mortality and improve functional outcome in patients presenting with ischemic stroke 
within 4.5 hours. The most important predictor of better outcome is early initiation of thrombolysis. In 1997, delay in access to acute 
stroke care was an obstacle in India, with less than 25% of patients presenting to emergency department within 3 hours. Objective 
and Methodology: This prospective cohort study reassessed the present scenario of access to acute stroke care among patients 
presenting to a tertiary health care centre in South India. All patients presenting with clinical and radiological features suggestive 
of stroke were included in the study done for 1 year in 2012. At the time of recruitment details of demography, clinical, laboratory, 
radiological, functional outcome were obtained. Patients, attendant or relatives were questioned regarding the time interval between 
onset of symptoms and reaching at any hospital [first health care centre] or to our hospital. Appropriate statistical analysis was done. 
Results: Total 428 subjects were enrolled over 1 year. Mean age of the patients were 60 [SD -13.4]. CT and MRI were done in 70% 
and 30% of patients simultaneously. 105 [25%] had haemorrhage, 306 [75%] had ischemia as the etiology. 187 [72.5%] of the pa-
tients with infarcts were male. The mean and median duration of presentation to any health care facility after start of symptoms was 
5.9, 4 hrs respectively. 42% [181], 89% [383] had their first contact with any health care provider within 3 and 6 hours of onset of 
symptoms respectively, Only 92 [21%], 207 [47%] were referred for acute stroke care. Of the 123 and 286 patients with thrombotic 
stroke who presented to any health care within 3 hours and 6 hours respectively, only 7 [.7%], 2 [0.5%] benefited from a timely 
thrombolysis. Irrespective of time of presentation most [89%] patients with stroke were managed with conservative management. 
Though more than 80% of patients have had their first medical contact within 6 hours of onset of symptom the delay in arriving at a 
centre which is capable of offering neuroimaging and thrombolysis turns out to be a significant obstacle for the optimal management. 
Conclusion: Even after 20 years of availability of thrombolysis, the factors contributing to delayed arrival to hospital continue to be 
same. Measures to improve acute stroke care has to include increasing community awareness, facilitating early referral, availability 
of specialised transport, usage of newer technologies like telemedicine and government involvement and support.

OP 061 

Maximising first-pass complete reperfusion with SAVE

M. N. Psychogios1, V. Maus2, D. Behme1, C. Kabbasch2, J. Borggrefe2, I. Tsogkas1, O. Nikoubashman3, M. Wiesmann3, M. Knauth1, 
A. Mpotsaris2

1Neuroradiology, University Medicine Goettingen, Goettingen, Germany 
2Diagnostic and Interventional Radiology, University Hospital Cologne, Cologne, Germany 
3Diagnostic and Interventional Neuroradiology, University Hospital of Aachen, Aachen, Germany

Question: Endovascular techniques for treatment of large vessel occlusions (LVO) in patients with acute ischemic stroke (AIS) have 
advanced in recent years. We report a multicenter experience using a combined aspiration and stent-retriever technique for mechanical 
thrombectomy (MT). Methods: We retrospectively analyzed 32 consecutive MT patients using a novel, combined approach of Stent-re-
triever Assisted Vacuum-locked Extraction (SAVE) by 3 operators at 3 stroke-centers. Primary endpoint was successful first-pass reper-
fusion (modified Thrombolysis in Cerebral Infarction (mTICI) 3). Secondary endpoints were number of passes, time from groin punc-
ture to reperfusion, embolization to new territories (ENT), postinterventional symptomatic intracranial hemorrhage (sICH) and clinical 
outcome at discharge. Results: First-pass mTICI 3 reperfusion was reached in 23/32 patients (72%) with a mean groin to reperfusion 
time of 36.0 minutes ± 15.8; mTICI 3 was accomplished in 25/32 cases (78%) with a maximum of 3 attempts. Successful reperfusion 
(mTICI ≥2b) was achieved in all patients (100%) with a mean time from groin puncture to reperfusion of 44.5 minutes ± 25.8 and an 
average of 1.2 ± 0.7 attempts. Rate of ENT was 0%. One patient with sICH after MT died at the 4th postoperative day. At discharge, 
median NIHSS score was 4 (0-17) and nalysedg neurological outcome (mRS ≤2) was achieved in 19/32 patients (59%). Conclusion: 
SAVE is fast and appears to be very effective in terms of first-pass complete reperfusion in patients with LVO. 

Figure 1 
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Safety of intravenous thrombolysis in acute ischemic stroke patients taking novel oral anticoagulants
D. Mowla, N. S. Lail, C. B. Vaughn , H. Kamal, M. Ching, A. Crumlish, R. N. Sawyer, C. Deline
Neurology, State University of New York at Buffalo, Buffalo, United States

Introduction: The most recent American stroke Association guideline on acute stroke treatment does not recommend the use of Intra-
venous tissue plasminogen activator (IV tPA) in patients with acute ischemic stroke (AIS) who received novel anticoagulants (NOACs) 
within 48 hours prior to the time of IV tPA administration. We present 3 patients who were taking NOACs prior to receiving IV tPA. 
Methods: Out of 834 patients who received IV tPA for AIS in our center from the beginning of 2006 till the end of August 2015, 3 
patients were found to have been on NOACs and received their last dose within 48 hours prior to IV tPA administration. The medical 
charts and brain imaging of those patients were reviewed. Results: We found 2 patients on Rivaroxaban (20mg once daily) and one 
on Apixaban (2.5mg twice daily). Mean NIHSS on admission was 12.3±5.5. All 3 received IV tPA within 3 hours of symptom onset. 
Their aPPT, PT and INR levels were within normal ranges. They all received the last dose of NOAC in the last 24 hours prior to IV tPA 
administration. One patient underwent mechanical thrombectomy of large vessel clot after IV tPA. None had symptomatic intracranial 
nalysedge (sICH) on 24 hour head CT post IV tPA. They all had acute infarcts on their brain MRI, diffusion weighted image. Conclu-
sion: Although we had a very low number of patients in our case series, our findings suggest that neither IV tPA nor combination of IV 
tPA and intra-arterial thrombolysis increases the risk of symptomatic ICH in AIS patients who are taking NOACs and their Coagulation 
Parameters are within normal range. We encourage other centers to share their data. 

OP 063 

Trend in the incidence of stroke in people under 65 years of age from 2002 to 2015 – analysis of 57,713 cases

D. Anderlini, G. Wallis

Centre for Sensorimotor Performance, University of Queensland, Brisbane, Australia

Question: Data from UK and USA” studies show that the average age of stroke patients is falling. Give that stroke is the main cause of 
adult disability, we want to understand if the same is true in Australia. Methods: Our retrospective study included 244,276 admissions to 
Hospitals in Queensland between 2002 and 2015 for stroke and related issues (ICD = I60-I69). 151,733 admissions had stroke (I60-I64) 
as a principal diagnosis, of which 57,713 were defined as first ever episode. We nalysed the patient data on the basis of age range (under 
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Challenges in acute management of ischemic stroke in kyrgyzstan according to registry SITS – Kyrgyzstan

I. Lutsenko

Neurology, Bishkek City Civil Clinic 1, Bishkek, Kyrgyzstan

Background/aims: Like many countries, Kyrgyzstan is facing a burden of cardiovascular diseases and ischemic stroke (IS) as the main 
cause of mortality and morbidity. Aim: We designed observational study to detect significant factors, influencing the worst outcomes 
according to NIHSS and Rankin scale (mRs) and challenges in management of IS in patients, enrolled in SITS (Safe Implementation 
Treatment of Strokes)-Kyrgyzstan. Age, NIHSS baseline severity, untreated arterial hypertension in onset, absence of TOAST criteria 
classification in clinics, time of admission in stroke unit (onset-to-needle time), altitude (highlands and midlands), presence of MRI at 
clinic, were taken as predictive factors for stroke outcome. Methods and Materials: The analysis of data, collected from SITS-Kyr-
gyzstan was made at 2 neurological clinics in Bishkek, Kyrgyzstan. For IS subtypes classification we used TOAST-criteria. All patients 
were assessed on the 1, 7, discharge day and after 3 months of stroke according National Institutes of Health stroke scale (NIHSS), mRs. 
Multivariate analysis of risk-factors was made with adjusting for age. Results: The study group consisted of 425 patients, including 
229(53,5%) men and 199 (46,5%) women. Mean age in males was 62,02 (+-11,782) and in females 67,84 (+-14,212) years. Old age 
was an independent risk factor for stroke (OR 3.8, 95%, 3.1 - 4.2), but young patients tend to stay at home longer after stroke onset and 
demonstrated later admission in clinic ( p=0.001). There was a direct correlation between baseline mean NIHSS and NIHSS on the 7th 
day (p=0.01).Only 18% of all patients are coded according to TOAST criteria in admission and they demonstrated the better outcome 
compared to other group ( OR=0.6, 0.8-1.1) because of differential treatment. Mean onset-to-needle time was 24,74+-44,14 h, minimal 
0.5 h and maximal 400,0 h, what is very high because patients hesitate to admit in stroke departments in onset even in capital. There 
were only 26,4% candidates for thrombolysis according only to the time of admission. Patients demonstrated low adherence to hypo-
tensive (78%) and hypoglycemic therapy (64%) before stroke and even quit hypotensive pills 1 month after stroke ( 65%). Only 45% of 
patients had an access to MRI at stroke onset and this group showed a better outcome ( OR=0.7 95% 0.8-1.2). Conclusion: The main 
challenges for the poor management of IS in Kyrgyzstan are long onset-to-needle time, low adherence to hypotensive and hypoglycemic 
therapy, high score of NIHSS baseline, living in highlands and non-differential therapy for subtypes of IS according to TOAST criteria.

Oral Session 10 • Rehabilitation and reorganisation after stroke – experimental and clinical aspects 
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Parietal operculum and primary motor cortex activities predict motor recovery in moderate to severe stroke – on behalf of 
the ISIS HERMES study

F. F. Hannanu1, T. Zeffiro1, L. Lamalle2, O. Heck3, A. Krainik3, A. Thuriot1,3, F. Renard1, O. Detante3, M. Hommel4,1, A. Jaillard4,1

1AGEIS, Université Grenoble Alpes, Grenoble, France 
2IRMaGe, INSERM, Grenoble, France 
3CHU Grenoble Alpes, Grenoble, France 
4Research, CHU Grenoble Alpes, Grenoble, France

Question: While motor recovery following mild stroke has been extensively studied with neuroimaging, mechanisms of recovery 
after severe strokes remain obscure. We used fMRI to: 1) characterize reorganization occurring after moderate to severe subacute 
stroke, 2) test whether brain activity associated with passive movement measured in the subacute period could predict motor out-
come six months later. Methods: Because many patients with large strokes cannot engage in voluntary movement, we used passive 
flexion-extension of the paretic wrist to compare 21 patients with subacute ischemic stroke to 24 healthy controls one month after 
stroke. Clinical motor outcome was assessed with Fugl-Meyer motor scores (motor-FMS) six months later. Multiple regression, 
with predictors including baseline (one-month) motor-FMS and sensorimotor network regional activity (ROI) measures, was used 
to determine optimal variable selection for motor outcome prediction. Results: During passive movement, both groups exhibited 
activity in the sensorimotor network (Figure 1 A= Controls, B= Patients). Compared to controls, patients showed: 1) lower task-re-
lated activity in ipsilesional MI, SMA and contralesional cerebellum and 2) higher activity in contralesional MI and OP1-OP4. Using 
multiple regression, we found that baseline motor-FMS, activity in ipsilesional MI, putamen and ipsilesional OP1 predicted motor 
outcome measured 6 months later (adjusted-R2=0.85; bootstrap p<0.001; Figure 2, Model 1). Baseline motor-FMS alone predicted 
only 54% of the variance. When baseline motor-FMS was removed, the combination of increased activity in ipsilesional MI-BA4a, 
ipsilesional thalamus, contralesional mid-cingulum, contralesional OP4 and decreased activity in ipsilesional OP1, predicted better 
motor outcome (adjusted-R2=0.96; bootstrap p<0.001; Figure 2, Model 2). Conclusions: In subacute stroke, fMRI brain activity 
related to passive movement predicted motor recovery better than baseline motor-FMS alone. Furthermore, fMRI sensorimotor 
network activity measures considered alone allowed excellent clinical recovery prediction and may provide reliable biomarkers for 
assessing new therapies in clinical trial contexts. Our findings suggest that neural reorganization related to motor recovery from 
moderate to severe stroke results from balanced changes in ipsilesional MI (BA4a) and a set of phylogenetically more archaic sen-
sorimotor regions in the ventral sensorimotor trend. OP1 and OP4 processes may complement the ipsilesional dorsal motor cortex 
in achieving compensatory sensorimotor recovery.

Figure 1 
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Augmented community telerehabilitation intervention to improve outcomes for people with stroke AKTIV – a randomised 
controlled trial

N. Saywell1, A. C. Vandal1,2, D. Taylor1

1Auckland University of Technology, Auckland, New Zealand 
2Ko Awatea, Counties manukau District Health Board, Auckland, New Zealand

Introduction: Telerehabilitation has been proposed as a way to extend the reach of rehabilitation. However, for stroke rehabilitation 
many applications are complex and consequently some way from widespread implementation. Simpler approaches such as landline tele-
phones or mobile phones are being used with other populations for health delivery with promising results. Establishing whether these 
modes of delivery could be applied to stroke rehabilitation was an important step in extending rehabilitation beyond standard practice. 
To date there have been no large trials to investigate the effectiveness of delivering stroke rehabilitation using landline telephones or 
mobile phones to improve patient outcomes. Objective: To test the effect of a 6-month structured stroke telerehabilitation intervention, 
Augmented Community Telerehabilitation Intervention (ACTIV) on physical function, self-efficacy and the impact of stroke. Par-
ticipants and method: A two-arm, assessor blinded, parallel randomised controlled trial enrolled people from four sites across New 
Zealand. People with stroke were eligible for inclusion at the time of discharge from standard physiotherapy if they had a first-ever 
hemispheric stroke, were over 20 years old and lived at home. ACTIV is a personalised exercise programme delivered by physiothera-
pists. A combination of face-to-face sessions, telephone contact and text message reminders were used to support rehabilitation with a 
focus on a return to valued activities. The control group was usual care. Assessments were undertaken at baseline, immediately after the 
six-month intervention and six months, post-intervention. The primary outcome measure was the physical sub-component of the Stroke 
Impact Scale (SIS3.0). Secondary outcome measures included the Stroke Self-efficacy scale (SSEQ), the complete SIS3.0 and EQ5D. 
Ethical approval was gained from the New Zealand Multi-regional Ethics Committee. Results: Ninety-five participants consented and 
were randomised in to the trial, ACTIV group n=47 (mean age 74.1±11.7 years), control group n=48, (mean age 72.9±11.7 years). 
At the end of the 6-month intervention for participants who received at least half the ACTIV protocol (n=43) there was a statistically 
and clinically significant improvement in physical function, (EE, 5.28, p=0.037), participation (EE, 11.34, p= 0.012) and health status 
(EE, 9.67, p=0.046) as compared to the control group. Improvements were not sustained at 6 months post-intervention. Conclusions: 
Results from the ACTIV trial demonstrated that telerehabilitation can be used to extend stroke rehabilitation beyond what is currently 
possible. Significant between-group differences showed that landline telephone calls and text message encouragement were effective 
in improving health outcomes. Ongoing maintenance and improvements may require low-level contact to be maintained.

OP 069 

Robotic-assisted rehabilitation of the upper limb after acute stroke

S. Zahi, L. Mahir, F. Lmidmani, A. Elfatimi

Physicalmedicine and Rehabilitation Department, CHU Ibn Rochd, Casablanca, Morocco

Objective: To investigate whether early therapy with a novel robotic device can reduce motor impairment and enhance functional 
recovery of poststroke patients with hemiparetic and hemiplegic upper limb. Methods: A single-blind randomized controlled trial, 
with an 8-month follow-up in rehabilitation department. Thirty-five patients with acute (≤1wk of onset), unilateral, ischemic embolic, 
or thrombotic stroke were included and divided into two groups. Patients of both groups received the same dose and length per day of 
standard poststroke multidisciplinary rehabilitation. Patients were randomly assigned to 2 groups. The experimental group (n=17) re-
ceived additional early sensorimotor robotic training, 4 hours a week for 5 weeks; the control group (n=18) was exposed to the robotic 
device, 30 minutes a week, twice a week, but the exercises were performed with the unimpaired upper limb. Training by robot consisted 
of peripheral manipulation of the shoulder and elbow of the impaired limb, correlated with visual stimuli. Results: Compared with 
the patients in the control group, the experimental group showed significant gains in motor impairment and functional recovery of the 
upper limb after robot therapy, as measured by the MRC deltoid (P≤.05) and biceps (P<.05) scores, the FMA for the proximal upper 
arm (P<.05), the FIM instrument (P<.05), and the FIM motor score (P<.01); these gains were also sustained at the 3- and 8-month 
follow-up. The FMA and MRC wrist flexor test findings did not differ statistically either at the end of training or at the follow-up ses-
sions. We found no significant differences in MAS and TCT in either group in any of the evaluations. No adverse effects occurred and 
the robotic approach was very well accepted. Conclusions: Patients who received robotic therapy in addition to conventional therapy 
showed greater reductions in motor impairment and improvements in functional abilities. Robotic therapy may therefore effectively 
complement standard rehabilitation from the start, by providing therapeutic support for patients with poststroke plegic and paretic up-
per limb. Keywords: Cerebrovascular accident; Recovery of function; Rehabilitation; Robotics.

OP 070 

Degree of cognitive impairment and minimally clinically important functional changes after high intensity inpatient stroke 
rehabilitation

S. McEwen1, L. Avery2, M. Donald3,4, K. Jutzi5,4, J. Rios5, E. Linkewich3,4

1Physical Therapy and Rehabilitation Sciences Institute, University of Toronto, Toronto, Canada 
2Avery Information, Orillia, Canada 
3Sunnybrook Health Sciences Centre, Toronto, Canada 
4Occupational Science and Occupational Therapy, University of Toronto, Toronto, Canada 
5St. John’s Rehab Research Program, Sunnybrook Research Institute, Toronto, Canada

Question: While previous research suggests that cognitive impairment is associated with poor rehabilitation outcomes after stroke, 

this information is based largely on small data sets, predates contemporary cognitive rehabilitation practice recommendations, and 
precedes the current rehabilitation focus on high intensity. Little research has examined the capacity for people with varying de-
grees of cognitive impairment to attain minimal clinically important differences (MCID) in functional independence following high 
intensity inpatient rehabilitation (HIIR). The question posed in this study was as follows: What are the odds of achieving MCID in 
functional independence relative to degree of cognitive impairment and relative to specific rehabilitation site, in persons with stroke 
who attended HIIR? Methods: Pre and post rehabilitation FIM™ scores for all persons with stroke referred to 5 HIIR programs in 
Toronto, Canada are tracked through a referral database called e-Stroke. We extracted cognitive status at admission to HIIR, pre and 
post FIM™ scores, and rehabilitation site for 755 cases admitted to HIIR in a 1-year period from 27/06/2014 to 26/06/2015. Descrip-
tive statistics identified people with no, mild, moderate, and severe cognitive impairment who attained FIM™ change scores that 
met or exceeded published MCIDs. Logistic regression was used to establish odds ratios (OR) for attaining MCID based on degree 
of cognitive impairment while controlling for HIIR site and admission FIM™ score. Results: The proportions of cases attaining 
MCID for FIM™ Total, Motor, and Cognitive was 61.3%, 65.5%, and 60.1% respectively. For the 5 HIIR sites independently, the 
proportion of cases achieving MCID for Total FIM™ ranged from 50.0% to 83.7%. The proportions of all cases with no, mild, mod-
erate, and severe cognitive impairment were 15.5%, 47.9%, 31.9% and 4.6% respectively. Logistic regression demonstrated the odds 
of achieving MCID for Total FIM™ reduced for those with moderate (OR 0.52 95% CI(0.32, 0.85)) and severe (0.37 95%CI(0.17, 
0.83)) cognitive impairment relative to none. There was a significant effect of site with reduced odds of achieving MCID on Total 
FIM score, OR range 0.20 to 0.29 relative to the most successful site. Conclusion: Moderate and severe cognitive impairment is 
associated with lower odds of attaining clinically important functional changes following HIIR for a stroke compared to no cognitive 
impairment. Varying results across sites suggest that this may be modifiable.

OP 071 

Bone marrow derived stem cells in chronic stroke – correlation of FMRI and HNMR spectroscopy with clinical recovery

A. Bhasin, P. Srivastava, S. kumaran, S. Mohanty, S. Mewar, P. Kumar

Neurology, AiIMS, Newdelhi, India

The fate of stem cells is determined by its niche, consisting of surrounding cells and the secreted trophic growth factors. This study 
evaluates the functional potential of bone marrow derived mononuclear stem cells (BM-MNC) in chronic ischemic stroke through 
fMRI & H NMR spectroscopy. Methods: Twenty (n=20) stroke patients with 20 age matched healthy controls were recruited with 
the inclusion criteria as: 3 months to 1.5 years of index event, MRC grade of hand muscles at least 2; Brunnstrom stage: 2–5; con-
scious and comprehendible. These were randomized to study group receiving autologous BM-MNC (mean 60–70 million) in group 
1 and other receiving saline infusion/placebo in group 2. All patients were administered with neuromotor rehabilitation regime for 
8 weeks. Clinical assessment (FM, mBI, MRC, Ashworth) were done at baseline and 8 weeks (2 months). Block design with alter-
nate baseline and activation task was used with a total of 90 whole brain EPI measurements (TR =4520 ms, TE =44 ms, slices =31, 
slice thickness =4 mm). H-NMR spectroscopy was performed with 2D, CPMG spectra using NOESY-based pulse sequence. 340 
microlitres of serum, 30 microlitre of trimethylsilylpropionate (TSP) and formate in 200mL of deuterium oxide (D2O) were added 
in NMR tubes for analysis. Results: No serious adverse events were observed during the study. There was no statistical significant 
clinical improvement between study and control groups (FM: 95%CI; 15.2 to 5.35, p=0.25; mBI: 95% CI;14.3 to 4.5, p=0.31). It 
was found that laterality index of BA 4 & 6 was statistically insignificant between both the groups (95 % CI~ -0.45 to -0.12; p=0.45 
and 95% CI~ -0.33 to -0.17; p=0.06 respectively). In one group, LI of BA 4 increased from -0.13 to 0.22 (p=0.003) and LI BA 6 
increased from -0.05 to 0.45 (p=0.0001). Similar results were observed in other group as well. Elevated peaks of glutamate, gluta-
mine (2.32ppm) and acetone (1.9ppm) in one group and glucose (4.0 ppm)/ lactate peaks were observed in the other group (p>0.05) 
(fig1). Conclusion: Autologous mononuclear stem cell infusion is safe and tolerable by chronic ischemic stroke. Stem cells may aid 
in functional recovery as demonstrated by fMRI & serum spectroscopic analysis.

Figure 1 
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Evaluation of aspirin effectiveness and safety in children with arterial ischemic stroke

O. Lvova1, V. Gusev1,2, A. Dron’3, N. Kuznetsov4,5, A. Brazhnikov6, E. Kazakova7, R. Suleymanova7

1Laboratory of Brain and Neurocognitive Development, Ural Federal University, Yekaterinburg, Russian Federation 
2Stroke Unit, City Clinic Hospital 23, Yekaterinburg, Russian Federation 
3Peadiatric Neurological Department, Peadiatric City Clinic Hospital 9, Yekaterinburg, Russian Federation 
4Hemostasis Laboratory, Regional Peadiatric Clinic Hospital 1, Yekaterinburg, Russian Federation 
5Department of Postgraduate Pediatrics and Outpatient Pediatrics, Ural State Medical University, Yekaterinburg, Russian Federation 
6Postgraduate Anesthesiology, Intensive Care and Transfusion Department, Ural State Medical University, Yekaterinburg, Russian 
Federation 
7Peadiatric Faculty, Ural State Medical University, Yekaterinburg, Russian Federation

Introduction: Aspirin is the most used medicine of secondary prevention for children with arterial ischemic stroke (AIS), the ef-
fectiveness of 1-5 mg/kg/day dosage for children has been proved (Class IIb-III, Level of Evidence B-C, Management AHA/ASA, 
2008). However aspirin is still potentially unsafe for children with severe complications as well as side effects, in many countries 
it remains off label. Methods: Case control study. 64 children with AIS have been prescribed aspirin as the secondary prevention 
medicine for 18 months in the acute and / or the recovery period. They started from 1 mg/kg/day. We recorded complications such as 
bleeding at any location through questioning, examination, CBC, ultrasound and MRI. The effectiveness of aspirin was studied by 
the presence of repeated thrombotic events (AIS or TIA) and results of platelets aggregation with arachidonic acid (ASPI test) using 
impedance Multiplate analyzer (Roche, Switzerland) after 1-3 months, 4-6 months, 10-18 months later after aspirin administration. 
It was considered effective when results of aggregation showed 30 U and less in ASPI test. Any result higher than that would lead to 
increase of aspirin dose up to 2-3 mg/kg/day. We controlled bleedings by questioning, examination, CBC, ultrasound and MRI. There 
were 77 children in the control group with AIS, who did not receive aspirin within 18 months. None received tissue plasminogen ac-
tivator or endovascular treatments. AIS in both groups was confirmed by brain CT (MRI) scan; all patients signed informed consent 
form. Results: The observation showed that nobody had complications or side effects related to aspirin (macro and micro bleeding). 
Platelets aggregation data are demonstrated in Table 1. During the observation, there were 3 recurrent episodes of AIS and TIA, which 
occurred in main group with aspirin, and also 11 recurrent episodes in control group without aspirin, RR = 3,05 (95% CI 0,88-13,08, 
Fisher 0,039). Conclusion: Children with AIS can be prescribed aspirin as a safe and effective secondary prevention medicine, which 
is capable of decreasing the risk of recurrent TIA and AIS by 3 times during the first 18 months of the initial AIS. Dosage selection 
must start from 1 mg/kg/day and be supervised under the laboratory indicators. This work was supported by grant Russian Science 
Foundation 17-15-01144

Figure 1 
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Cortical reorganisation and functional recovery in chronic post stroke aphasia following intensive language-action therapy

B. Mohr1, S. Difrancesco2, L. MacGregor3, F. Pulvermüller4, Y. Shtyrov5

1Department of Psychiatry, Campus Benjamin Franklin, Charite University Medical School, Berlin, Germany 
2Department of Psychology, Anglia Ruskin University , Cambridge, United Kingdom 
3Cognition and Brain Sciences Unit, Medical Research Council, Cambridge, United Kingdom 
4Brain Language Laboratory, Department of Philosophy and Humanities, Freie Universität Berlin, Berlin, Germany 
5Institute for Clinical Medicine, Aarhus University, Aarhus, Denmark

Introduction: Studies in post stroke aphasia targeting the relationship between functional language recovery and cortical reorganisa-
tion are still scarce and the neuronal mechanisms underlying brain plasticity unclear. Intensive language-action therapy1 (ILAT), also 
called constraint-induced aphasia therapy2 (CIAT), is an effective and well-established aphasia treatment method. This study explored 
therapy-induced neuroplasticity after ILAT in patients with chronic post stroke aphasia. Magnetoencephalography (MEG) was used to 
assess neuromagnetic spatio-temporal changes after treatment and their relationship with clinical improvement. Patients and meth-
ods: 14 patients (> 1 year post stroke) with non-fluent aphasia underwent two weeks of intensive treatment for three hours per day on 
10 consecutive week-days. All patients had suffered a single stroke affecting the territory of the left middle cerebral artery. Before and 
immediately after intervention, language and communication skills were assessed and neuromagnetic brain responses were recorded 
by a whole-head Vectorview MEG system. A lexical mismatch negativity paradigm was applied during scanning whereby patients 
passively listened to meaningful words and to pseudowords. Results: After treatment, patients showed significant clinical improve-
ments of language skills, assessed by the Boston Diagnostic Aphasia Examination as well as a significant increase in neuromagnetic 
responses specifically for words, but not for meaningless pseudowords. Enhanced activation was most pronounced 200 ms after the 
word identification point and showed a topographical distribution over perilesional areas in the left hemisphere. Importantly, these 
therapy-induced changes in neuromagnetic activation significantly correlated with improved language performance. Conclusion: The 
results demonstrate that neuroplasticity and functional language recovery can be induced by effective treatment even during the chronic 
stage of aphasia and within a short period of time. Primarily perilesional regions in the affected left-hemisphere seem to be recruited 
during functional restitution. The lexical mismatch negativity design may be a useful tool and a potential neurophysiological biomarker 
for mapping language recovery and cortical plasticity after stroke. References: 1. Difrancesco, S., Pulvermüller, F., & Mohr, B. (2012). 
Intensive Language Action Therapy (ILAT): The Methods. Aphasiology, 26 (11), 1317-1351. 2. Pulvermüller, F., Genkinger, B., Elbert, 
T., Mohr, B., Rockstroh, B., Koebbel, P., Taub, E., (2001). Constraint-induced therapy of chronic aphasia following stroke. Stroke, 32, 
1621-1626. 
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Interdisciplinary teamwork in the rehabilitation for stroke patients with aphasia

T. K. Oddvang1, S. Vallumrød2

1Health and Science, Nord University, Mo i Rana, Norway 
2Faculty of Health Sciences, University College of Southeast Norway, Tønsberg, Norway
Aim: Ignoring the rehabilitation of communication for patients with aphasia might influence the quality of the rest of their lives 
and become the difference between boredom or interest, inactivity or activity, social isolation or participation, dependence or in-
dependence and apathy or hope. On this background, we carried out a review where we examined the rehabilitation for stroke 
patients with aphasia. Methode: Out of a selection of 248 read papers, 9 were included in this review. The 9 papers were anal-
ysed and data were extracted by categorizing the four components of rehabilitation; assessment, goal setting, intervention and re-
assessment. Results: The results revealed that interdisciplinary teamwork was a prerequisite for rehabilitation. Successful re-
habilitation starts with the application of a relevant assessment tool that incorporate communication problems. Interdiciplinary 
collaboration towards shared goals in the rehabilitation of language is decisive for success. Each professional category in a suc-
cessful rehabilitation team has a defined role. To perform as a successful team, co-location and close collaboration are crucial. 
The studies in this review reveal that nurses’ position in post-stroke care is unclear and limited. To achieve a valid assessment and 
successful rehabilitation the roles of interdisciplinary team members and the collaboration strategies must be reorganized. The contri-
bution of nurses and senior care assistants must be acknowledged as important for continuity, successful assessment and rehabilitation 
as a whole. A need for formal and informal education, both on site and accredited, was detected. The design of relevant educational 
programmes should be the responsibility of universities and other educational institutions. Community health services, hospital stroke 
units and educational organisations should collaborate to design relevant training programmes. In addition, this review revealed a need 
for increased knowledge and skills among interdisciplinary team in terms of interdisciplinary team work. Conclusion: The rehabilita-
tion potential was not fully exploited 24/7 because of lack of competence within the team members to communicate with persons with 
aphasia. The community health care can improve rehabilitation by closer collaboration in the rehabilitation team. Competent communi-
cation between every team-member and persons with aphasia will increase the patiens involvement in their own rehabilitation process. 
This material is presented entirely in a literature review performed 2014-2016, and published in Open Journal of Nursing sept. 29th 
2016.



97                                    European Stroke Conference 2017/ S. Karger AG, Basel. All rights reserved Cerebrovasc Dis 2017;43(suppl 1): 1-175

P 195

The role of the procoagulant and prothrombotic genes in predicting of disability after arterial ischemic stroke in children

O. Lvova1,2, A. Sergeev3,4, V. Gusev1,5, A. Dron’6

1Laboratory of Brain and Neurocognitive Development, Ural Federal University, Yekaterinburg, Russian Federation 
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Introduction: Peadiatric Arterial Ischemic Stroke (PedAIS) is rare and severe disorder, which leads to motor and mental delay, epi-
lepsy, etc. At the same time, the approaches to predict PedAIS outcomes amongst children are not investigated thoroughly, predictors 
of bad prognosis are unknown. Methods: Series of clinical cases, the forecast cohort study: 79 children with PedAIS were evaluated 
after 4-5 years with the assessment of outcomes – whether or not there is a disability. 38 patients were recognized as disabled (Dis), 
41 children – as nondisabled (NotDis). Disability was interpreted as the state that is required constant external support and replace-
ment of irreversibly lost functions of the nervous system. PedAIS in both groups was confirmed by brain CT (MRI) scan; all patients 
signed informed consent form. All the children has been tested of 21 single nucleotide polymorphisms (SNP) in 8 thrombophilic 
genes (FGB:-455G>A, F2:20210G>A, F5:1691G>A, F7:10976G>A, F13:103 G>T, ITGA2:807C>T, ITGB3:1565T>C, PAI-1:-675 
5G>4G), 4 genes of folic acid enzymes (MTHFR:677С>Т, MTHFR:1298А>С, МТRR:66А>G, MTR:2756А>G), 9 vessels tonus reg-
ulators (ADD1:1378G>T, AGT:704T>C, AGT:521C>T, AGTR1:1166A>C, AGTR2:1675G>A, CYP11B2:344C>T, GNB3:825C>T, 
NOS3:786T>C, NOS3:894G>T) by polymerase chain reaction. Results: Quantitative analysis showed that the carriage of 9 SNP raised 
the risk of disability (OR = 6.59, 95%CI 1,66-26,20, Fisher 0,003, χ2 = 8,83). 5 patients in Dis group had 11 SNP (Fisher 0,02, χ2 = 
27,66), 4 children - 13 SNP (Fisher 0,05, χ2 = 26,89), etc. None of NotDis members had those number of SNP and OR calculation 
was not possible (due to the need to divide by zero). As a result of stepwise discriminant function analysis and logit regression the 
prognostic rule for disability outcome after PedAIS has been created: Z = -4,18 – 26,38 x F5:1691G>A – 1,04 x AGT:521C>T – 1,58 
x AGTR1:1166A>C + 5,21 x (1,088 + 0,309 x MTRR:66A>G – 0,245 x MTRR66:A>G x MTRR:66A>G). The variable «number of 
polymorphic alleles of gene» could take 3 values: 0, 1, 2 - depending on the number of SNP (not wild) alleles. If the summation obtained 
a positive (greater than zero) result, disability is predicted, negative (less than zero) – absence of disability. Sensitivity and specificity for 
the training set rules has amounted to 0.71 and 0.76, accordingly. Conclusion: Assessment of the status of genes that affect the state of 
coagulation, vascular walls and homocysteine, are informative for predicting adverse outcome. Disability has a close relationship with 
the number of detected SNP procoagulant and prothrombotic spectrum. There are no clear genes which inevitably lead to disability after 
PedAIS in children, but we consider that evaluating the condition of F5:1691G>A, AGT:521C>T, AGTR1:1166A>C, MTRR:66A>G 
seems to be the good applicants to become such genes-candidates combinations. This work was supported by grant Russian Science 
Foundation 17-15-01144
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Stroke-related seizures and EEG data in acute period of arterial ischemic stroke can predict post-stroke epilepsy in children

O. Lvova1,2, A. Dron’3, L. Shalkevich4, V. Gusev1,5

1Laboratory of Brain and Neurocognitive Development, Ural Federal University, Yekaterinburg, Russian Federation 
2Psychiatry Department, Ural State Medical University, Yekaterinburg, Russian Federation 
3Peadiatric Neurological Department, Peadiatric City Clinic Hospital 9, Yekaterinburg, Russian Federation 
4Peadiatric Neurological Department, Belarusian Medical Academy of Post-Graduate Education, Minsk, Belarus 
5Stroke Unit, City Clinic Hospital 23, Yekaterinburg, Russian Federation

Introduction: Pediatric arterial ischemic stroke (PedAIS) often has seizures in acute period of disease, but it is unknown which of them 
will continue to be the epilepsy later. Methods: Type of study: cohort prognosis study. We investigated type of seizures and EEG fea-
tures in acute period of PedAIS in 161 children diagnosed with ischemic stroke (I63.0-I63.9 ICD-10). PedAIS was confirmed by brain 
CT (MRI) scan; all patients had informed consent form. The period of observation of the children lasted 3 years, at the end of which a 
group was formed with post-stroke epilepsy (cases, n=25), whose diagnosis was formed in accordance with recommendations of the 
International League Against Epilepsy criteria (2014) and who received prolonged antiepileptic therapy. The control group (n=136) 
included patients who were not diagnosed with epilepsy during the observation period, regardless of the presence or absence of seizures 
in the acute phase of stroke. Results: The incidence of seizures in the acute period of PedAIS was 31,1% (n=50) and antiepileptic drugs 
were prescribed to majority of them. The incidence of post-stroke epilepsy after 3 years has been rarely – 15,5% (n=25). We assessed 
the prognostic value of 16 indications of Stroke-related Seizures and EEG data (table 1). Conclusion: The mere presence of seizures in 
acute period of PedAIS, as well as a certain type of seizure (generalized or focal with secondary generalization) can increase the risk of 
post-stroke epilepsy by more than five times. The specific type of changes in the EEG (epileptic focal and focal epileptiform activity) 
also has a prognostic value in relation to post-stroke epilepsy as the outcome of PedAIS. This work was supported by grant Russian 
Science Foundation 17-15-01144

Figure 1 
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Clinical determinants of apixaban pharmacokinetics in patients with acute cardioembolic stroke

A. Kryukov1, D. Sychev1, D. Andreev2, A. Ryabova3, M. Loskutnikov4, N. Denisenko3

1Clinical Pharmacology and Therapy, Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federa-
tion 
2I.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation 
3Russian Medical Academy of Continuous Professional Education, Moscow, Russian Federation 
4L.A. Vorohobov City Clinical Hospital № 67, Moscow, Russian Federation

Question: Prevention of stroke in patients with atrial fibrillation is оne of the most important areas of apixaban application. However, 
the secondary stroke prevention in these patients remains understudied. Pharmacokinetic parameters can influence the anticoagulant 
effect of apixaban. Information about the pharmacokinetics of apixaban in patients with atrial fibrillation and cardioembolic stroke 
will help to develop a personalized dosing algorithm in these patients. Methods: We enrolled 17 patients with acute cardioembolic 
stroke. All patients received oral anticoagulant apixaban 5 mg twice a day for secondary prevention of thromboembolic complica-
tions. After taking the first dose of apixaban blood samples were collected to evaluate the pharmacokinetic parameters of the drug. 
Venous blood sample collection was performed in 6 ml vacuum tube with EDTA-K3 to determine the concentration of the drug before 
taking 5 mg apixaban (point 0) and in 1, 2, 3, 4, 10, 12 hours after drug intake. Blood samples were centrifuged at 3000 rpm for 15 
minutes. Separate plasma was aliquoted in Eppendorf tubes and frozen at -70°C until analysis. High performance liquid chromatogra-
phy mass spectrometry analysis was used to determine apixaban plasma concentration. Statistical analysis was performed using SPSS 
Statistics version 20.0. For Cmax, AUC (0, ∞) and AUC (0, τ) geometric mean and coefficient of variation were determined (CV%). 
Tmax was described using the median, maximum and minimum values while mean (M) and standard deviation (SD) were determined 
for t½. Correlation analysis was performed to assess the interrelation between the parameters (Spearman correlation coefficient). The 
results were considered statistically significant at p<0.05. Results: Single dose of apixaban 5 mg corresponds to the following results: 
geometric mean of Cmax 124.5 ng/mL (CV%=48), AUC (0, τ) 1008.0 ng•h/mL (CV%=48), AUC (0, ∞) 2751.6 ng•h/mL (CV%=82). 
Median Tmax is 3 hours (min 1; max 4). Mean t½ is 16.9 hours (SD 13.6). The statistical analysis of the results demonstrated nega-
tive correlation between NIHSS stroke severity score and Tmax (r=-0.628, p=0.007). Positive correlation between apixaban t½ and 
patient age was observed (r=0.638, p=0.01). The positive correlation between AUC (0, ∞) and CHA2DS2VASc score in patients with 
acute cardioembolic stroke was also statistically significant (r=0.620, p=0.014). Conclusions: Apixaban pharmacokinetics depends 
on severity of stroke, risk of recurrent thromboembolic events and patient age in patients with acute cardioembolic stroke. The results 
of this study could potentially contribute to the development of new personalized approach to anticoagulation in this population.
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Review of the timing of anticoagulation after AF-related stroke in a district general hospital

A. Stockenhuber, T. Tomouk, M. Burn

Department of Stroke Medicine, Buckinghamshire NHS Healthcare Trust, High Wycombe, United Kingdom

After AF-related stroke the risk of early recurrent cardioembolism is between 5-10% at 2-4 weeks. National guidelines recommend 
that anticoagulant therapy should start after 2 weeks of aspirin therapy, however in minor strokes this may be started earlier. Meth-
ods: Case notesand imaging of all patients who had an ischaemic stroke and ECG-confirmed AF between 1st Jan 2015-31st Dec 2015 
were reviewed. Data on timing and complications of anticoagulation, choice of agent, NIHSS score, and infarct type and size were 
collected. Results: 105 patients were analysed in this study, after excluding patients with incomplete information (n=11). 86 patients 
(82%) were commenced on a DOAC.The DOAC was started before 14 days of the stroke onset in 70% of cases. 1/86 had haemor-
rhagic transformation which was symptomatic, and 5/86 (6%) had recurrent ischaemia on imaging within 3 months. Conclusions: In 
this real world setting most patients received a DOAC after their stroke, and 70% of these were started before 14 days of their stroke 
onset with no safety concerns.



98 Scientific Programme 26. European Stroke Conference

P 200

Is implantable heart monitoring necessary in stroke or transient ischemic attack evaluation? 

I. Ahmed, J. Dsouza, A. Moritz

Neurology, Research Medical Center, Leawood, United States

Background: Cardiac arrhythmias are important source of cryptogenic stroke. Thirty day monitoring with event monitor or longer with 
implantable device can be done safely. Studies have shown that approximately 33% patient will have cardiac arrhythmias detected in 
over 90% of patients and then therapy can be directed including anti coagulation/ablation/watchman device or atrial ligation employed 
as needed to prevent cerebrovascular accidents. Implantable devices are expensive added cost of monitoring and require procedure for 
implantation and removal. Literature has shown that greatest yield of detection occur in first 30 days can be done with event monitor 
which is much more cost effective and in selected cases where required long term monitoring with implantable device can be employed. 
Method: We reviewed 350 cases over last 5 years from our TIA clinic where we used event monitor for 30 days. Age 25-86 years. 75% 
have hemispheric symptoms and 25% with posterior fossa symptoms. Atrial fibrillations where detected in 34% of patients, (65% in 
ages above 60 years and 35% in ages 25-59 years). Hemispheric TIA 85% and posterior fossa 15%. 21 cases had recurrent symptoms 
and further studied by implantation device for 1.5 years, Cardiac arrhythmias were detected in additional 7 cases. Results: Our results 
show that event monitoring for 30 days detects majority of arrhythmias only 2% of cases out of 350 based on recurrent symptoms need-
ed implantable device for 1.5 years. Conclusion: our study is consistent with other reports in literature and use of implantable device 
should be done judiciously.
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Is normalization of systolic blood pressure at 12-15 hours after ischemic stroke onset related with favorable outcome?

J. I. Kim, S. H. Kim, J. W. Lee, J. Y. Lee, C. I. Park, J. Y. Hong, S. S. Lee

Neurology Department, Yonsei University Wonju College of Medicine, Wonju, South Korea

Question: In acute ischemic stroke, blood pressure (BP) tends to rise initially and fall to a baseline level within 24-48 hours. Previous 
studies offered several different results about BP in acute ischemic stroke and clinical outcome, which came partly from time difference 
from stroke onset to BP measurement. The aim of our study was investigate the relation between BP and clinical outcome in acute 
ischemic stroke. Methods: All patients with acute ischemic stroke (onset ≤3 hours) and independent living before stroke, admitted for 
62-month period, were enrolled. BPs at 0, 12, and 24 hours after admission were collected. Favorable outcome was defined as modified 
Rankin Scale (mRS) 0-2 at discharge. Results: Among 446 enrolled patients, 216 patients had mRS 0-2 at discharge. According to 
univariate analysis, the patients with favorable outcome had lower systolic BP at 12 and 24 hours after admission than the others. Initial 
BP did not significantly differ between the groups. In logistic regression analysis, favorable outcome was independently associated with 
baseline stroke severity assessed by the NIH stroke scale [odds ratio (OR) = 0.80, p <0.001], previous ischemic stroke (OR = 0.42, p = 
0.03), systolic BP at 12 hours after admission (OR = 0.99, p = 0.04), and progressive neurologic deficit (OR = 0.07, p <0.001). Conclu-
sions: Clinical outcome may be associated with BP at 12-15 hours after ischemic stroke onset, not with BP at 0-3 hours. Further study 
should be required to determine the causality.
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Hyperglycemia decreases hippocalcin expression in focal cerebral ischemia

P. O. Koh, D. J. Park

Department of Veterinary Medicine, College of Veterinary Medicine, Institute of Agriculture and Life Science, Gyeongsang National 
University, Jinju, South Korea

Stroke is a major cause of disability and death in adults. Hyperglycemia causes intracellular calcium imbalance after ischemic insult, 
aggravates cytochrome c release into cytosol and activates caspase-3, and ultimately triggers apoptosis. Hippocalcin is a neuronal calci-
um-sensor protein that acts as a calcium buffer to regulate the intracellular concentration of Ca2+. This study was investigated to eluci-
date hippocalcin protein expression of the cerebral cortex during ischemic brain injury between non-diabetic and diabetic animals. Adult 
male rats were injected with streptozotocin (40 mg/kg) via the intraperitoneal route to induce diabetes and underwent surgical middle 
cerebral artery occlusion (MCAO) 4 weeks after streptozotocin treatment. Cerebral cortex tissues were collected 24 h after MCAO. A 
proteomic approach and Western blot analysis revealed that hippocalcin protein was significantly decreased in diabetic animals with 
MCAO injury compared to diabetic-only and MCAO-only animals. The decrease of hippocalcin in hyperglycemic condition suggest 
that hyperglycemia leads to intracellular calcium imbalance by regulating hippocalcin expression levels in ischemic brain injury.
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Does an electronic TIA referral system enable succinct treatment and provide patients with information in line with na-
tional guidelines?

S. Kelavkar, S. Rashmi, D. Ngo, P. Guyler, S. Shah, I. Q. Grunwald, I. Haq, N. Menon, R. Nusrat, K. Ng, I. Vlahovic, E. Gial-
lombardo

Stroke, Southend University Hospital NHS Foundation Trust, Westcliff-on-sea, United Kingdom

Question/Introduction: The UK National Institute of Clinical Excellence recommends patients with transient ischemic attack (TIA) 
should immediately receive both anti-platelets (aspirin or clopidogrel) and statins. Measures for secondary prevention should be 
introduced as soon as the diagnosis is confirmed, including discussion of individual risk factors. Driving regulations forbid patients 
with a TIA to drive for 1 month. An award-winning electronic TIA referral system was previously developed at Southend University 
Hospital. It automatically risk stratifies TIA patients for the referring health care professional and provides instant management ad-
vice for immediate treatment to be provided. It facilitates prevention of early strokes and provides patients with information about 
TIA to ensure compliance with the medications. This referral system”s pathway was audited to evaluate if patients are satisfactorily 
provided with immediate treatment and to assess their knowledge about a TIA. Methods: Questionnaires were provided to all pa-
tients in the TIA clinic in May 2016 to ascertain: referral source, whether advised treatments were immediately prescribed and taken, 
whether the patient received the information sheet, patient”s understanding of a TIA, patient”s awareness of measures to be taken if 
a further TIA occurred and whether they received the driving advice. Results: (Graphs 1and 2 uploaded to illustrate not to be consid-
ered for word count). 80% patients were prescribed antiplatelet medication immediately, but 5% did not take them at the time. 60% 
were prescribed a statin. Nearly 2/3rd (71%) did not receive the information leaflet. 86% of patients received legal driving advice 
and only 68% knew what to do in the event of repeat symptoms. The 29% who received the information leaflet had 100% knowledge 
of all aspects of their treatment plan. Conclusion: The electronic referral system provides instant advice regarding management and 
treatment, and proves the information given to the patient is effectively communicated – as long as they receive this. Further work 
is on-going with our colleagues in primary care to ensure medications are taken immediately. Audits can identify shortcomings even 
in electronic referral pathways and should be undertaken to ensure full compliance to guidelines.
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Carotid artery stenting in patients with the presence of contralateral occlusion

S. Djafarov, R. Karimov, A. Boltayev

Faculty and Hospital Surgery, Tashkent Medical Academy, Tashkent, Uzbekistan

Background: In patients with significant carotid stenosis with the presence of an occluded contralateral artery has an unfavorable 
prognosis for many years. In the procedure of carotid endarterectomy (CEA), carotid cross-clamping results in critical flow contrac-
tion in patients with inadequate collateral flow, and represents a high risk of intraoperational strokes. Carotid angioplasty and stenting 
(CAS) is being evaluated as an alternative to CEA. Methods: We analyzed the immediate and long-term results of 34 patients un-
derwent CAS in the presence of contralateral carotid occlusion. The patients” mean age was 67 ± 7 years. Gender disparity was 29 
(85.3%) male to 5 (14.7%) female. Most of them (67.6%), as expected, were symptomatic. The mean diameter stenosis of internal 
carotid artery was reduced from 74 ± 16% to 2.2 ± 6%. The technical procedural success of CAS in the patients was 96%. Results: 
There was only 1 (2.9%) case of stroke in a patient who developed embolism during the procedure. In 1 (2.9%) patient occurred 
transient ischemic attack (TIA). Regarding the long-term results of the research, at late follow-up (within 21 ± 9.5 months after the 
procedure) there was no neurologic event in any patient. Conclusion: Thus, CAS for stenotic carotid lesions with contralateral occlu-
sion can be performed successfully with a low incidence of periprocedural neurologic complications and late stroke. Therefore, this 
procedure is highly recommended as alternative to CEA.
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An audit of anticoagulation for atrial fibrillation (AF) in patients discharged from medical assessment unit (MAU) at Bristol 
Royal Infirmary (BRI)

A. Shrimpton, A. Miller, L. Carter-Brzezinski, A. Knott, S. Ponnambath, C. Holmes

Stroke Medicine, University Hospitals Bristol NHS Foundation Trust, Bristol, United Kingdom

Background: Atrial fibrillation (AF) is one of the most common cardiac arrhythmia. It is strongly linked with increased risk of signif-
icant morbidity and mortality, of which stroke is one of the commonest. We present a retrospective audit to examine whether patients 
with AF and paroxysmal AF discharged from MAU were anticoagulated, or had anticoagulation considered. Methods: The clinical 
coding department at BRI identified first 100 patients discharged from MAU after 1st February 2015 with AF/PAF. The medical notes 
and discharge summaries were examined. Results: 100 patients were identified with AF/PAF, 15 were excluded, 7 died during the 
admission, 5 did not have AF or PAF and 3 set of notes were not obtainable. Of remaining 85 patients, 72% (n=61) were anticoagulat-
ed with either DOAC(direct oral anticoagulant), warfarin or deemed not appropriate. Agents used were rivaroxaban (n=25), warfarin 
(n=20), apixaban (n=10) and dabigatran(n=6). 2 patients self-discharged and 1 stopped medications against medical advice. 25% of 
patients (n=21) were not anticoagulated and had no record in notes why. 19% of these patients (n=4) were on either single, or dual 
antiplatelet therapy. Of the patients deemed unsuitable, the reasons were falls (n=4), general practitioner to start (n=2), severe liver 
cirrhosis (n=1) and allergic to warfarin (n=1). None of the patients had CHA2DS2VASc or HASBLED, score calculated and recorded. 
Conclusions: Only 74% (n=63) of all patients admitted with either known, or new AF, were anticoagulated with either warfarin or 
DOAC on discharge, or anticoagulation had been considered but deemed not appropriate. Of the remaining patients, 80% (17/21) did 
not have documented consideration for anticoagulation in notes. The lack of record of CHA2DS2VASc and HASBLED scores in the 
notes may indicate these calculator are not being used. Using CHA2DS2VASc calculator, the patients not anticoagulated had scores 
ranging from 0-5. The patients with score of 4 have a 4.8% risk and score of 5 have a 7.2% risk of potentially fatal or severe debilitat-
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Collateral flow estimated by the ACA–PCoA score in patients with internal carotid artery occlusion

M. Ishikawa1, S. Terao2, H. Naritaka1

1Neurosurgery, Edogawa Hospital, Tokyo, Japan 
2Neurosurgery, Saiseikai Central Hospital, Tokyo, Japan

Background: When an internal carotid artery occludes, it is difficult to judge that a patient develops cerebral infarction (CI). We made 
ACA–PCoA score to examine collateral flow through the anterior and posterior communicating artery (ACoA and PCoA). We inves-
tigated association between CI caused by internal carotid artery occlusion (ICAO) and the ACA–PCoA score. Methods: One hundred 
patients who were diagnosed with ICAO by magnetic resonance angiography (MRA) and magnetic resonance imaging (MRI) from 
October 2008 to December 2015 were studied. We investigated CI and white matter disease by MRI as well as the anatomy of the ACoA 
and PCoA by MRA. All patients were divided into symptomatic CI group or no CI group. The collateral flow pathway was estimated 
by the ACA–PCoA score (ACA score + PCoA score) and the collateral flow volume after ICAO was estimated by the middle cerebral 
artery (MCA) flow score, based on how well the MCA was visualized. The ACA score estimates the existence of bilateral ACAs and an 
anterior communicating artery. The PCoA score estimates existence of a PCoA and a PCA P1 segment. Results: Of 100 patients with 
ICAO, the symptomatic CI group included 36 patients. ACA–PCoA score and white matter disease grades were significantly higher 
in the CI group (indicating poor collateral flow). In patients with an ACA–PCoA score of 3 or 4, ICAO was related to symptomatic CI 
(78.0%), MRI-diagnosed CI (85.4%), and CI or TIA (92.7%). Thirty-one symptomatic CI patients (86%) had an MCA flow score of 1 
or 2 (decreased MCA flow). Conclusion: The ACA–PCoA score may suggest a risk of CI following ICAO in advance.
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7,4±0,9% in group 1. There were diagnosed more pronounced lesion of extracranial arteries in the group 1. There were detected com-
bined atherosclerotic lesions of the carotid and vertebral arteries in 96% of cases and in 4% of patients diagnosed arterial occlusion. 
Atherosclerotic lesions were detected less frequently in patients without DM (71%). We analyzed the prevalence of atherosclerotic 
lesions in patients group 1 according to the duration of DM. Among patients with duration up to 5 years early signs of atherosclerosis 
were diagnosed in 76% and unilateral hemodynamically insignificant carotid stenosis were found in 60%. In patients with duration of 
DM 5-10 years carotid occlusion were diagnosed in 23%. Bilateral carotid artery stenosis in combination with a lesion vertebrobasilar 
arteries was found in 70%. Angiosurgical intervention on the carotid arteries was performed in 8% of cases. Among patients with dura-
tion of DM up to 10 years bilateral carotid stenosis combined with atherosclerotic lesions of arteries of the vertebrobasilar system were 
diagnosed in 70%. There were direct relationship between the severity of atherosclerotic lesions and duration of DM (p=0,007). Con-
clusion: DM2 made more pronounced negative impact to cerebral atherosclerosis progression in patients with ischemic cerebrovascular 
disease then MS. Activity of atherosclerotic process in arteries depends on the duration of diabetes.
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Predictors for good functional outcome after mechanical thrombectomy in acute cerebral artery occlusion

S. K. Park

Neurosurgery, Incheon St.Mary’s Hospital, The Catholic University of Korea, Incheon, South Korea

Background: Acute occlusion of a major cerebral artery is associated with high mortality and morbidity. Few data about prognostic 
factors for a good outcome are available, although mechanical thrombectomy has significantly advanced over the last 5 years. The aim 
of this study is to investigate good prognostic factors for an acute occlusion of a major cerebral artery using mechanical thrombectomy. 
Methods: A single center retrospective analysis of 37 consecutive patients with acute occlusion of a major cerebral artery treated by 
mechanical thrombectomy with stent retrievers was conducted. Collaterals were assessed by the Thrombolysis in Myocardial Infarction 
(TIMI), and recanalization was assessed by the Thrombolysis in Cerebral Infarction (TICI) score. Outcome was assessed by National 
Institutes of Health Stroke Scale (NIHSS) and modified Rankin Scale (mRS) at 90 days. Results: Most patients (27/37) demonstrated 
good recanalization (TICI 2b or 3) after thrombectomy. At the 90-day follow up, 19 patients had good (mRS, 0−2), 14 had moderate 
(mRS, 3−4) and four had poor outcomes (mRS, 5−6). Early recanalization, high TIMI, and low baseline NIHSS were closely related 
to 90-day mRS, whereas high TICI was related to both mRS and the decrease in the NIHSS. Conclusions: NIHSS decreased markedly 
when recanalization was successful. A good mRS was related to low initial NIHSS and good collateral and early and successful reca-
nalization. 
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Study of combination of TCD and ETCO2 in evaluating CVR of patients with intracranial vascular stenosis

G. Liu, Y. Li, C. Jiang, H. Lv, L. Tian, B. Wang, X. Jia, G. Cheng, Y. Jia

Neurology, Baotou Central Hospital, Baotou, China

Backgrouds:Transcranial Doppler (TCD) and End-tidal carbon dioxide partial pressure (ETCO2) were used to evaluate the cerebrovas-
cular reserve (CVR) in the patients with cerebrovascular stenosis. Methods: 217 cases were collected. All of the included patients were 
monitored ETCO2 by TCD and QL software. The methods of inhaling the autologous CO2 gas, as well as the hyperventilation, were 
used to induce the hypercapnia and hypocapnia, respectively, to measure CVR. 137 cases were selected as patients groups, who were 
confirmed by TCD and (or) digital subtraction arteriography (DSA) as the unilateral or bilateral middle cerebral artery stenosis and (or) 
combined with other intracranial, exterior main artery stenosis. All the rest 80 cases without stenosis were set as the control group. Ac-
cording to the severity of vascular stenosis, patients group were divided into two subgroups, one was only unilateral MCA stenosis, and 
another one was multi-artery stenosis.From another perspective, patients groups were ranked to symptomatic cohort and asymptomatic 
cohort. Among of them, 30 cases of the symptomatic cohort had gotten interventional therapy to monitor the change of CRV, another 78 
cases of the symptomatic cohort did not accept the interventional therapy and followed up the CRV after 1 year. Results:① Between the 
unilateral MCA stenosis group and the control group, the overall CRV showed significant difference（P<0.01）. There was statistically 
significant difference in the overall CVR among the 3 groups, the severe narrow side, the slight narrow side in multi-arteries stenosis 
group and the control group(P<0.01);②The negative correlation existed between the severity of vascular stenosis and systolic reserve 
and overall reserve(P<0.01).③There was statistically significant difference in the overall CVR between the symptomatic cohort and the 
asymptomatic cohort （p<0.05）;CVR was significantly different in stenosis side between Pre and Post stent （p<0.05）; CVR was 
significantly different between stenosis side and contralateral side in the Pre- stent patients （p<0.05） CVR was no significantly dif-
ferent between stenosis side and contralateral side in the Post- stent patients （p>0.05） ④78 cases of the symptomatic cohort,non-ac-
cepting the interventional therapy, havefollowed up the CRVafter 1 year, and further found the systolic reserve. Overall reservedwere 
much more lower than at baseline in the severe stenosis side, and the systolic reserve were much more lower than at baseline in the slight 
stenosis side（P<0.05）.Conclusions:1:TCD combined with ETCO2 would be effectively for the research of CRV, with the more se-
verity of vascular stenosis, the more obvious damage would be found in the CRV. 2:When the intracranial vascular stenosis and poor 
collateral circulation exists, CVR were dramatic decline, and then greatly increased the rate of stroke. Stent-assisted angioplasty could 
solve the narrow and improve the CVR, therefore, measuring CVR can assessthe curative effect.

ing medical condition during next 12 months. The impact of this has far reaching consequences not only for the patient but society in 
general due to the burden a patient with stroke places upon the health and social care system. Suggestions to improve the proportion 
of patients with AF/PAF having anticoagulation considered before discharge may include education of the medical teams admitting 
patients, ensuring they consider anticoagulation in patients with history of AF/PAF or a new diagnosis of AF, ensure medical teams 
appreciate PAF may carry as high a risk of stroke as sustained AF.
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Carotid artery stenting: results of a single center experience over 7 years

J. Hattingen1, S. Hörnschemeyer-Decker2, D. Michels1, A. Gregor2, O. Gaedcke2, A. Schwartz2

1Radiology / Neuroradiology, Klinikum Nordstadt, Hannover, Germany 
2Neurology, Klinikum Nordstadt, Hannover, Germany

80% of all strokes are caused by cerebral ischaemia. About 20% of all ischaemic strokes are caused by stenosis of extra- or intracra-
nial stenosis of internal carotid artery. Since it`s introduction in 1983 carotis artery stenting (CAS) is an rapidely evolving method in 
treating carotid artery stenosis. We report our single center experience of the last seven years. From July. 2009 up to 31.December 
2016 about 234 patients underwent carotid artery stenting. In our institute three interventionalists/neurointerventionalists performed 
CAS. There were 74 female and 160 male patients in an age between 50 up to 94 years, mean age of 69 yaers. In 41 patients a distal 
protection device (Spider Filter, Medtronic®, Filter wire, Boston scientific®), in 4 patients a proximal protection device (Moma, 
Medtronic®) was used. In all other patients no embolic protection device was used. Three different types of stents were used, almost 
most patients with the Carotid Wallstent (Boston scientific®). Others were the Precise stent (Cordis®) and the Casper (Medtron-
ic®). In all 235 carotidinterventions were performed, due to anatomical / technical reasons one procedure was interrupted. All pa-
tients were seen by the neurologists and almost all patients stayed on the stroke unit for one night. A periprocedural complication 
was found on 8 patients (TIA oder cerebral ischaemia), 3 patients suffered a reperfusion haemorrhage, on which they at least died. 
Complicationrate is about 4.6%. There was no relation between patients younger or older than 68 years, there was also no difference 
between people with or without a protection device. CAS is a safe and effective method in the treatment of carotid artery stenosis. 
Compared to SPACE our periprocedural complicationrate is lower than 6.84% for CAS and also lower than 6.34% for carotid end-
arterektomie (CEA). In our opinion CAS is a good alternative to CEA in the prevention of stroke.
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Prevalence of depression and anxiety among victims of stroke in Cotonou

H. Azanmasso, E. Alagnide, G. J. Hounmenou, T. G. Kpadonou

Physical Medecine and Rehabilitation, CHU HKM, Cotonou, Benin

Introduction: Cerebrovascular accident (stroke) is now the second leading cause of death, the leading cause of disability in the 
world. In Africa, strokes are responsible for higher mortality than developed countries. The prevalence in Benin is estimated at 4.6 
per 1000 inhabitants. Objectives: To analyze the prevalence of depression and anxiety in stroke patients in Cotonou and the factors 
associated with their occurrence. Method: A cross-sectional, descriptive and analytical study of stroke patients followed in physical 
medicine at the National Hospitals Center of Cotonou HKM from January to August 2015. Strokes of more than 6 months were 
included in this study. Anxiety and depression were assessed using the Sigmond and Snaith HAD (Hospital Anxiety and Depression 
Scale). Results: A total of 67 stroke patients were included. The mean age was 54.3 +/- 9.5 years with a history of high blood pres-
sure (87.6%) and diabetes (10.5%). On the functional level, 31.3% were autonomous and 2 depended patients in the activities of 
daily life. The prevalence of anxiety and depression was 22.4% and 9%, respectively. Discussion: Age, gender, educational attain-
ment, duration of progression and level of dependence were not associated with depression. Conclusion: African black depression 
is infrequent and particularly in Benin where victimization is very important, we understand this low rate of depression in the stroke. 
References: Gravity C, Brock K, Hill KD, Cotton S, Joubert L. First Year After Stroke: An Integrated Approach Focusing on Par-
ticipation Goals Aiming to Reduce Depressive Symptoms. Stroke 2016; 47 (11): 2820-7. Keywords: Depression, anxiety stroke, 
Cotonou.
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Progression of сerebral atherosclerosis in patients with ischemic cerebrovascular disease, metabolic syndrome and diabetes 
mellitus type 2

M. M. Tanashyan, R. B. Medvedev, K. V. Antonova, A. A. Shabalina, O. V. Lagoda, T. I. Romantsova

Research Center of Neurology, Moscow, Russian Federation

Diabetes mellitus type 2 (DM2), obesity and metabolic syndrome (MS) contribute to the development and progression of athero-
sclerosis, resulting, inter alia, in a stroke. Objective: To study of the relationship severity of extracranial aterostenosis in patients 
with ischemic cerebrovascular disease, MS and DM2. Materials and methods: A total of 73 patients, 30 (41,1%) patients at least 
6 months after an ischemic stroke and 43 (58,9%) patients chronic cerebrovascular disease have been enrolled in the study. They 
were then divided into two groups depending on the presence of DM2: group 1 comprised 51patients with ischemic cerebrovascu-
lar disease and DM2: 22 (43%) men and 29 (57%) women, mean age 65±8 22(43%); group 2 included 22 patients with ischemic 
cerebrovascular disease and MS but without DM: 3 (15%) men и 19 (85%) women, mean age 60±6, 3(15%). All patients under-
went ultrasound scanning, the plasma levels of total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, glucose, HbA1c. 
MS diagnosed on the basis of criteria IDF (2005). Results: All patients in both groups had a combination of arteriosclerosis with 
hypertension. Smoke observed in groups 1 and 2 (16% and 18% respectively). Body mass index (BMI) was higher in MS patients 
(group 2), 38,4±7,3 kg/m2 vs 30,6±5,6 kg/m2 in group 1 (p=0,006). LDL cholesterol was also higher in group 2: 3.3±0.78 mmol/L 
vs 2.46±1.21 mmol/L, respectively (p= 0.04). No significant differences in triglyceride levels, HDL-C were observed. HbA1c was 
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(including hemorrhagic stroke or ischemic stroke) after adjusting for potential confounders [adjusted hazard ratio (HR) 0.59, 95% 
confidence interval (CI) 0.55-0.63, p<0.001]. There was a lower adjusted HR (0.54) for hemorrhagic stroke in male gout patient re-
ceiving influenza vaccination compared with vaccinated female gout patient (0.76). But, there was no significant difference in risk 
reduction for ischemic stroke between male and female gout patients (both gender adjusted HR was 0.6). There was a lower adjust 
HR (0.53) for stroke (including ischemic or hemorrhagic type) in younger (age 55 years to 64 years) gout patients who receivied 
influenza vaccination. We found a significant reduction of stroke occurrence if patient with gout received more than three times 
influenza vaccination. (Adjusted HR 0.37 for hemorrhagic stroke; and adjust HR 0.42 for ischemic stroke). Conclusions: Our data 
showed that there was a lower rate of stroke in patient with gout receiving influenza vaccination, particular in male of hemorrhagic 
stroke, aged less than 65 years, and receiving more than three times influenza vaccine injection.
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Prognostic significance of mean platelet volume in patients with acute ischemic stroke

K. Tziomalos, S. Bouziana, M. Spanou, S. Kostaki, M. Papadopoulou, S. M. Angelopoulou, M. Tsopozidi, K. Christou, C. Savo-
poulos1, A. Hatzitolios1

First Propedeutic Department of Internal Medicine, Medical School, Aristotle University of Thessaloniki, AHEPA Hospital, Thes-
saloniki, Greece

Question: Greater mean platelet volume (MPV) is associated with greater thrombogenicity and adverse outcome in patients with 
acute coronary syndromes. It is unclear whether MPV predicts the outcome of ischemic stroke. We aimed to evaluate the prognostic 
significance of MPV in acute ischemic stroke. Methods: We prospectively studied 790 patients admitted for acute ischemic stroke 
(41.0% males, age 79.4±6.8 years). Stroke severity was evaluated at admission with the National Institutes of Health Stroke Scale 
(NIHSS). Severe stroke was defined as NIHSS≥21. Outcome was evaluated with functional dependency at discharge (modified 
Rankin scale between 2 and 5) and with in-hospital mortality. Results: The MPV correlated with serum glucose levels at admission 
(r=0.117, p<0.005) and was higher in females (10.9±1.1 vs. 10.7±0.9fl in males, p<0.005), but was not associated with other car-
diovascular risk factors. The MPV did not correlate with NIHSS at admission (r=0.007, p=NS). The MPV did not differ between 
patients with severe stroke and those with non-severe stroke (10.7±0.9 and 10.8±0.9fl, respectively; p=NS). The MPV also did not 
differ between patients who were dependent at discharge and those who were independent at discharge (10.8±0.9 and 10.8±0.9fl, 
respectively; p=NS). The MPV also did not differ between patients who died during hospitalization and those who were discharged 
(10.8±0.9 and 10.8±1.0fl, respectively; p=NS). Conclusions: The MPV does not appear to correlate with ischemic stroke severity 
and does not appear to predict the in-hospital outcome of patients with acute ischemic stroke.
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Effective dose range for micropuncture injection of cytidine 5 – diphosphocholine via simple diffusion delivery of the brain 
interstitial route for cerebral ischemia 

A. Wang1, Q. He1, H. Han1, Y. Fu1, L. Yuan2, H. Liu3

1Radiology Department, Peiking University the Third Hospital, Haidian District, China 
2Peking University Health Science Center, Beijing, China 
3Beijing Institute of Applied Physics and Computational Mathematics, Beijing, China

Question: A stroke, or cerebrovascular accident (CVA), is an acute cerebral circulation disorders which can quickly lead to localized 
or diffused brain impairment in clinical events. However，the delivery effectiveness of drugs is critical in the treatment of acute 
ischemic stroke due to the fact that blood-brain barrier stops the entering of most neuroprotective drugs like cytidine 5” -diphospho-
choline（CDPC）. Therefore, the conventional oral or intravenous delivery methods may not be able to reach the lesion. Thus, we 
invented a new method to delivery drugs via the simple diffusion of the brain interstitial route and bypass the BBB. In this study we 
investigated the effective dose range of CDPC for cerebral ischemia by this new method and identify its feasibility. Methods: Totally 
56 adult male Sprague Dawley (SD) rats were enrolled in this study．The rats were randomly divided into 7 groups: control group ( 
5 μl saline was injected into the caudate nucleus)，intraperitoneal group(2g/kg CDPC was injected into the peritoneal cavity)，and 
experimental groups1－5(5 μl CDPC was injected into the caudate nucleus at a dosage of 25,40,50,60 and 75mmol/L，respectively)
．Two hours after the preventive administration，permanent middle cerebral artery occlusion ( pMCAO) was conduct to simulate 
the process of cerebral ischemia，and the infarct volume of each group was assessed．Results: With simple diffusion delivery ( 
SDD) ，the most effective protective concentration of CDPC was 50mmol /L (experimental group 3，infarct volume ratio: 4.1% ± 
2.0% ) ． The infarct volume ratio in the experimental groups 2( 8.1% ± 4.1% ) ，3 and 4 ( 8.7% ± 2.4% ) was all significantly lower 
than that in the control ( 27.7% ± 10.5%, all P = 0.000)．Conclusion: For cerebral ischemia，CDPC with SSD could alleviate the 
infarct volume and the effective dose rage for micropuncture injection of CDPC via the brain interstitial route was 40－60mmol/L.
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Etiopathogenetic features in the prediction the risk of ischemic stroke after transient ischemic attack

S. Rakhimberdiev, Y. Musaeva, G. Rakhimbaeva

1-Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Question: To study the risk of ischemic stroke in patients who suffered transient ischemic attacks considering etiopathogenic pe-
culiarities, that important in management of patients in the future. Methods: We studied 29 patients who had transient ischemic 
attack (17 men, mean age 65.4 years). All patients were divided into five groups according etiopathogenic mechanisms: large artery 
atherosclerosis (LAA), small vessel disease (SVD), cardioembolism, cryptogenic, and others. Each patient was followed up over 90 
days. Results: Regarding the etiopathogenic mechanisms, we obtained the following results: LAA - 10, SVD - 5, cardioembolism - 7, 
cryptogenic - 5, and others – 2 patients. The risk of ischemic stroke dramatically varied in different groups (P <0,001): LAA - 30.0%, 
SVD - 40.0%, cardioembolism - 28.5%, cryptogenic - 20.0%, and others - 0.0%. Conclusions: Analysis of the study results showed 
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The Correlation of unilateral middle cerebral artery stenosis ratio and cerebrovascular reserve

Y. Li, H. Lv, L. Tian, B. Wang, X. Li, X. Jia, Y. Jia

Neurology, Baotou Central Hospital, Baotou, China

Backgrounds: In this research, transcranial Doppler (TCD) coupled with end-tidal carbon dioxide partial pressure (ETCO2) was em-
ployed to investigate the correlation between the unilateral middle cerebral artery (MCA) stenosis ratio and cerebrovascular reserve 
(CVR) in patients with unilateral middle cerebral artery stenosis. Methods: 51 patients with unilateral middle cerebral artery stenosis 
were monitored CVR by calculating the CVR value at the bilateral MCA respectively. It was called the stenosis side CVR value de-
creasewhen the difference value between the normal side and stenosis side is more than 10%.The 51 patients were divided into three 
groups according to the extent of stenosis, the severe stenosis group(70%-99%) , the moderate stenosis group (50%-69%),and the mild 
stenosis group( less than 50%) .The correlation analysis was done between the MCA stenosis ratio and the patient CVR values.Results: 
In all the 51 patients, 18 patients (35.3%) CVR values were normal;33 patients (64.7%) had decreasing CVR value. 8 patients(50%) 
had decreasing CVR value of 16 patients with mild MCA stenosis; 9 patients (60%) had decreasing CVR of 15 patients with moderate 
stenosis;16 patients (80%) had decreasing CVR of 20 patients with severe stenosis; It can be clearly found that the direct CVR value 
decreasing ratio difference in the mild stenosis group, the moderate stenosis group, and the severe stenosis group had statistical signif-
icance (p=0.023). (MCA) stenosis ratio and CVR had gradational correlation (r=0.446, p=0.001). Conclusions: CVR is decreased in 
some patients with unilateral MCA stenosisand significantly correlates with the severity of stenosis in MCA.
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Impact of early blood pressure on stroke outcomes in acute ischemic stroke patients receiving intra-arterial recanalization 
therapy (BEAT)

M. S. Oh1, K. H. Yu1, J. M. Park2, K. Kang2, Y. J. Cho3, K. S. Hong3, K. B. Lee4, T. H. Park5, S. S. Park5, S. J. Lee6, B. J. Kim7, J. 
Lee8, J. K. Cha9, D. H. Kim9, D. E. Kim10, W. S. Ryu10, J. T. Kim11, K. H. Cho11, J. C. Choi12, W. J. Kim13, S. I. Sohn14, J. H. Hong14, J. 
Lee15, H. J. Bae7, B. C. Lee1

1Neurology, Hallym University College of Medicine, Anyang, South Korea 
2Neurology, Eulji General Hospital, Eulji University, Seoul, South Korea 
3Neurology, Inje University Ilsan Paik Hospital, Goyang, South Korea 
4Neurology, Soonchunhyang University Hospital, Seoul, South Korea 
5Neurology, Seoul Medical Center, Seoul, South Korea 
6Neurology, Eulji University Hospital, Daejeon, South Korea 
7Neurology, Seoul National University Bundang Hospital, Seongnam, South Korea 
8Neurology, Yeungnam University Hospital, Daegu, South Korea 
9Neurology, Dong-A University Hospital, Busan, South Korea 
10Neurology, Dongguk University Ilsan Hospital, Goyang, South Korea 
11Neurology, Chonnam National University Hospital, Gwangju, South Korea 
12Neurolgoy, Jeju National University Hospital, Jeju, South Korea 
13Neurology, Ulsan University College of Medicine, Ulsan, South Korea 
14Neurology, Keimyung University Dongsan Medical Center, Daegu, South Korea 
15Biostatistics, Korea University College of Medicine, Seoul, South Korea

Background and purpose: The U- or J-shaped relationship between blood pressure (BP) and clinical outcome in patients with acute 
ischemic stroke (AIS) has been reported. However, it is unknown whether early BP influences clinical outcome in AIS patients who 
underwent intra-arterial recanalization therapy (IAT). We aimed to investigate the relationship between early BP and clinical outcome 
in AIS patients who achieved successful recanalization after IAT. Methods: Using a prospective multicenter stroke registry database, 
we included patients who had 1) acute ischemic stroke due to intracranial large artery occlusion, 2) successful recanalization (defined as 
Thrombolysis In Cerebral Infarction, 2b-3) after IAT, and 3) data of 3-month functional outcome. BP values were collected at baseline 
and within the first 24 hours after IAT. Mean BP 1 to 24 hours after IAT was categorized by quartile. Primary and secondary outcome 
variables were functional outcome at 3-month (using a modified Rankin Scale, mRS) and symptomatic hemorrhagic transformation 
(SHT). Results: Of 345 patients included in this study, 206 (59.7%) were male with a mean age 68.7 ± 12.2 years and a median Na-
tional Institutes of Health Stroke Scale score of 14 (interquartile range, 10–18). In multivariable analysis, high systolic BP (SBP) after 
IAT as continuous variable was associated with worse outcome (mRS 3-6): adjusted odds ratio [OR] 1.02, 95% confidence intervals 
[CI] 1.01 to 1.04). In addition, the highest quartile of mean SBP were significantly correlated with worse outcome compared with the 
lowest quartile of levels (OR 2.33, 95% CI 1.13 to 3.56). However, the SHT was not associated with early SBP. Conclusion: This study 
suggests that early SBP in the first 24 ours after IAT may influences 3-month clinical outcomes in patients who achieved successful 
recanalization after IAT. 
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Influenza vaccination reduces relative risk of stroke in patients with gout

L. Ju-Chi, S. Li-Chin, H. Wen-Ruei

Department of Medicine, Taipei Medical University -Shunag Ho Hospital, New Taipei City, Taiwan

Question: There is evidence that vaccination for influenza may decrease risk of cardiovascular events in patients with chronic diseases 
including hypertension, diabetes mellitus and metabolic syndrome. There is a higher rate of stroke in patients with metabolic syndrome 
and gout is associated with metabolic syndrome. The purpose of this study was to test the hypothesis that influenza vaccination could 
reduce occurrence rate of stroke in patients with gout. Methods: Using the Taiwan Longitudinal Health Insurance Database 2001 to 
2012 (LHID2001-2012), this cohort study comprised patients (age > 55 years) with a recorded diagnosis of gout (N=20509) between 
January 1, 2001 and December 31, 2012. Each patient was followed-up using entry data until the end of 2012. Cox proportional hazard 
regressions were used to evaluate the stroke-free survival rates, after adjusting for known confounding factors. Results: There were 
total 23949 patients with gout recruited. We found that patients with gout receiving influenza vaccination had a lower risk in stroke 
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methods: We recruited patients with a history of ischemic stroke from 3 to 12 months prior to study enrolment and patients with car-
diovascular disease risk factors without any vascular event. HRPR cut-off value of 101.3 AU was established by measuring the resid-
ual platelet aggregation after 3-day period of aspirin intake in a dose of 150mg/d in healthy volunteers. Venous blood samples were 
collected at baseline, while aspirin was taken in accordance with previous recommendations and after a 3-day period of aspirin intake 
(150mg/d) in all study groups. Whole blood MEA with Multiplate® analyser was performed with arachidonic acid (AA). Patients with 
history of ischemic stroke were prospectively followed up for 12-months to record the occurrence of a vascular event. Results: We in-
cluded 35 patients after ischemic stroke (the mean age of 67 ± 10 years), 32 patients in the control group (64 ± 5 years) and 12 healthy 
volunteers (59 ± 5 years). At baseline, the patients after stroke were treated with aspirin in a dose of 75mg/d (n=15) or 150mg/d (n=20). 
In the control group, 15 patients (47%) were given aspirin at a dose of 75mg/d and the rest (53%) was aspirin naive. After unification 
of treatment with aspirin dose of 150mg/d, HRPR was found in 6 patients (17%), while in the one-year observation period the vascular 
event occurred in 4 patients (11.4%) after ischemic stroke. HRPR was found in only one of these patients. Furthermore, both in the 
patients after ischemic stroke and in the control group, the change of aspirin dose from 75mg/d to 150mg/d did not cause a statistical 
significant difference in residual aggregation. Conclusions: Further larger population-based studies are needed to establish the relation-
ship between HRPR and clinical aspirin resistance in patients with a history of ischemic stroke as well as to determine whether changes 
in aspirin therapy influence results of residual platelet reactivity or improve clinical outcomes.

Figure 1: Platelet aggregation under arachidonic acid stimulation using multiple electrode aggregometry at baseline and after a 3-day 
period of aspirin intake

 
 

 
 
 
Figure 2: High on- treatment residual  platelet reactivity and occurrence of recurrent vascular events in patients after ischemic stroke 
during aspirin treatment
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Prediction of malignant middle cerebral artery infarction using the combination of collateral circulation score and brain at-
rophy scale

M. J. Yeo, H. Y. Jeon, M. J. Cha, H. Y. Jang, D. I. Shin

Neurology, Chungbuk National University Hospital, Cheongju-si, South Korea

Introduction: Malignant middle cerebral artery (MCA) infarction has a very poor prognosis, as a result of brain herniation due to in-
creased intracranial pressure by cerebral edema. Early decompressive hemicreniectomy can reduce the mortality, therefore identifying 
the patients with risk of developing malignant MCA infarction is very important. Poor collateral circulation assessed by dynamic brain 
computed tomography angiography (CTA) and brain atrophy has been suggested as prognostic factors of malignant MCA infarction. 
Our aim is to determine whether the combination of collateral circulation and brain atrophy is useful to prediction of malignant MCA 
infarction. Method: We retrospectively analyzed data from all ischemic stroke patients admitted to our hospital between January 2010 
and October 2016. The inclusion criteria for this study were: (1). Demographic characteristics, vascular risk factors, and thrombolysis 
data were obtained from the stroke database. Collateral circulation of the occluded MCA territory was rated by using Calgary Scoring 
on CTA. Scores 0 to 3 were categorized as poor CC status, in contrast with scores 4 and 5, which were considered as good CC. Brain 
atrophy was measured by using Global Cortical Atrophy Scale on CT or MR FLAIR. Scores 0 to 1 were categorized as negative for 
brain atrophy, in contrast with scores 2 and 3, which were considered as positive for brain atrophy. The primary outcome was the pres-
ence of malignant MCA infarction defined according to previously published clinical and radiological criteria. Collateral score and 
brain atrophy scale were analyzed as a dichotomic variable for analysis. Univariate comparisons were performed by Fisher exact test 
or Pearson χ2 as appropriate. Results: Twenty patients were included in the study. The mean age of the series was 72.5±11.3 years. 

that the incidence of TIA as a result of LAA is very high, but the risk of ischemic stroke is highest in patients with SVD. This data 
highlight the importance of management the patients with SVD.
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Significant differences exist between self and daytime ambulatory blood pressure recordings in stroke and tia patients – 
data from the test-bp trial

J. Potter, W. Davison, M. Langley, P. Myint

Stroke Medicine, University Of East Anglia, Norwich, United Kingdom

Intro: Office blood pressure (BP) levels are usually higher than ambulatory BP levels (ABPM) and guidelines recommend the use 
of ABPM or Self-monitoring (SBPM) to improve accuracy in diagnosis and monitoring effects of therapy in hypertensive patients. 
Guidelines also suggest that daytime ABPM and SBPM levels are equivalent. Methods: 94 TIA/mild stroke patients requiring BP 
treatment >2 weeks post-event were prospectively randomised in a blinded end-point trial to treatment-as-usual by their GP with-
out SBPM or SBPM alone or self-monitoring+telemetry with guided treatment self-management. ABPM was recorded at baseline 
and six months and SBPM groups (measurements over seven days) at six weeks and five months post-randomisation. Differences 
between baseline ABPM vs 6 week SBPM and 5 month SBPM vs ABPM systolic BP (SBP) and diastolic BP (DBP) levels were 
assessed. Results: There were no treatment changes between the ABPM and SBPM recordings for either phase. Daytime ABPM val-
ues were consistently lower than SBPM, SBP mean differences for baseline daytime ABPM vs 6 week SBPM was -6.9±13.6 mmHg 
(p<0.001), and at 5 months -6.9±11.2 mmHg (p<0.001). For DBP the differences were -1.8±8.3 mmHg (p=0.035) and -2.2 ± 7.8 
mmHg (p=0.007). Conclusion: Daytime ABPM values were clinically significantly lower than SBPM values for both SBP and DBP, 
at the beginning and end of the study. Such potential differences between daytime ABPM and SBPM need to be taken into account 
when considering the need for antihypertensive therapy and assessing BP control in stroke/TIA patients and the values do not appear 
interchangeable.
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Outcome at three months after thrombolysis in young adults with ischemic stroke – results from a stroke registry

M. Viprey1,2, G. Pinte2, A. Termoz1,2, J. Haesebaert1,2, F. Maziere3, A. E. Vallet4, C. E. Khoury5,6,1, L. Derex1,7, A. M. Schott1,2

1HESPER EA 7425, Lyon University, Lyon, France 
2Pôle IMER, Hospices Civils de LYon, Lyon, France 
3Emergency, Tarare Hospital, Tarare, France 
4Neurology, Lucien Hussel Hospital, Vienne, France 
5RESUVal Network, Vienne, France 
6Emergency, Lucien Hussel Hospital, Vienne, France 
7Neurology, Hospices Civils de LYon, Lyon, France

Introduction: Efficacy of intravenous thrombolysis (IVT) treatment in stroke is well-known. Nowadays, incidence of stroke in 
young patients increases and little is known about patients” outcome in this population. The aim of our study was to compare out-
come at three months after receiving IVT for an ischemic stroke in patients aged £50 versus patients aged > 50 years old. Methods: 
We performed a retrospective analysis of data from a French regional multicenter observational registry on thrombolysed stroke pa-
tients. All patients receiving IVT for an ischemic stroke between 2010 and 2016 were included. We compared outcome at 3 months, 
assessed by the National Institute of Health Stroke Scale (NIHSS), the modified Rankin scale (mRS), and all-cause mortality, and 
IVT complications, according to the age of the patient: 50 years old and under (young group) versus over 50 years old (Over-50 
group). Results: A total of 2045 patients received IVT between 2010 and 2016 in the 5 stroke units of our registry, among them 
722 (33.2%) were aged £50, 63% of the young group were men versus 48.8% in the over-50 group. In the young group, there was a 
higher proportion of smokers (9.6% vs 1.7%) and a lower proportion of dependent patients (mRS ≤1: 91.6% vs 71.8%). Pre-hospital 
and in-hospital management times were similar. The median pre-treatment NIHSS score was lower in the young group (8 [5;15] vs 
12 [7;18]). A significantly more favorable outcome was observed at 3 months in the young group: median NIHSS score was 1[1;3] 
versus 2[1;6], the proportion of mRS≤2 was higher (44.2% vs 27%; p<0.001) and the 3 months mortality rate was lower (5.7% vs 
14.8%; p<0.001). The rate of post-thrombolytic hemorrhagic transformations according to ECASS radiographic criteria (ECASS0: 
85.6% vs 81.0%; p=0.006), and systemic hemorrhage (1.1% vs 4.6%; p<0.001) were lower in the young group. Conclusion: IVT in 
the under-50-years-old group was associated with better outcome at 3 months with less disability and lower all-cause mortality than 
the over-50-years-old group. These differences are not linked with pre-hospital and in-hospital times which were similar. IVT was 
also safer in the young group with a low rate of hemorrhagic complications.
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High on-treatment residual platelet reactivity and recurrent vascular events in patients after ischemic stroke during aspirin 
treatment
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1Department of Neurology, Poznan University of Medical Sciences , Poznan, Poland 
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Introduction: Some patients experience vascular events despite prophylactic aspirin treatment. Nearly 15% of patients suffer from 
recurrent stroke within 12 months despite the secondary prevention. Although aspirin resistance is the subject of many studies it is 
still difficult to determine precisely the frequency of its occurrence or to introduce a uniform definition. Clinical resistance is the 
occurrence of vascular events while laboratory resistance is persistent high platelet reactivity despite aspirin use and its prevalence 
depending on the method is ranging from several to 85% with the mean of 27%. Objectives: Evaluation of HRPR with multiple 
electrode platelet aggregometry (MEA) and clinical resistance in patients after ischemic stroke treated with aspirin. Materials and 
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Seven days a week stroke unit services – A prospect vision or an emergency demand system changing?

A. Aladi, C. Roffe

Medical School, Keele University, Stoke -on-Trent, United Kingdom

Introduction: The National Health Service (NHS) classic model of work is five days”/week health service with a cover of urgency 
only out of hours. Stroke is a seven-day problem that requires an immediate treatment and rapid admission to stroke unit even during 
weekends. Lack of covering hours after 5 pm (weekday) and at weekends have been reported as an adverse impact on the patient”s 
life in the current NHS system. Aim: Evaluate the yield of a new seven days/week health services on the stroke patient”s care path-
way Method: Retrospective survey of the patient”s information who admitted to the Royal Stoke hospital stroke unit (7 days,24 
hours), and County Hospital stroke unit (5 days,9 am-5 pm) was done. Comparison between the data was made regarding the number 
of admitted patients, the length of hospital stay, patient”s readmission rate and mortality rate. Result: Stoke stroke unit received 863 
patients (Catchment population is about 650.000), while 232 patients admitted to County stroke unit (Catchment population around 
400.00) during the above period. The mean hospital length of stay was 21 days versus only 4.8 days, while the readmission rate was 
16.8% versus only 8.9% respectively. The mortality rate was still high at 11.5% in County unit in contrast to the impressive dropping 
to 6.7% in Stoke unit Conclusion: The survey highlights the importance of remodeling of stroke services from five to seven days. 
The healthful patient”s outcomes will be a mortality rate reduction, shorten the length of stay, lower readmission rate, and a better 
Patient and Carer experiences.
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The effectiveness of ABCD 3 scale in the prediction of the clinical risk of ischemic stroke in Tashkent Medical Academy 
1-clinic

S. Rakhimberdiev, Y. Musaeva, G. Rakhimbaeva
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Question: The target of this study was to examine the effectiveness of ABCD 3 scale for prediction of clinical risk of ischemic stroke 
(IS) in patients with transient ischemic attack (TIA) and compare with ABCD 2 scale. The objectives of the study was to use the scale 
in patients undergoing transient ischemic attack (TIA) and the further observation, and in patients with IS after TIA. Methods: A total 
of 37 patients (aged 57-76 years, 21 men and 16 women) were registered in the research. They were 20 patients with TIA (I-group) 
and 17 patients with ischemic stroke after TIA (II-group). According to the scale the following parameters were evaluated in scores: 
blood pressure at the time of TIA, the patient’s age, symptoms, duration of symptoms, a history of diabetes and double TIA. The 

Fourteen patients had poor collateral and eleven patients were negative for brain atrophy. Seven patients developed malignant MCA 
infarction. Patients with poor collateral had higher risk of developing malignant MCA infarction (43% versus 17%; P=0.260), but it 
was not statistically significant. Patients with negative for brain atrophy had higher risk of developing malignant MCA infarction (55% 
versus 11%; P=0.043) and it was statistically significant. Furthermore, the five of eight patients who had poor collateral and negative 
for brain atrophy developed malignant MCA infarction (63% versus 17%; P=0.035) and all three patients who had good collateral and 
positive for brain atrophy did not develop. Conclusions: The combination of poor collateral and negative for brain atrophy may be 
useful predictors for developing of malignant MCA infarction.
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Low-dose versus standard-dose rtPA in acute ischemic stroke – an explorative single-center study

G. Schwarz, M. Vabanesi, D. Strambo, G. Comi, L. Roveri
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Backgroud and aims: Low-dose rtPA is currently used in Japanese subjects (Yamaguchi, 2006) with acute ischemic stroke, while it 
was not shown to be non-inferior to standard dose in a recent trial involving predominantly Asian subjects (Anderson, 2016). We aimed 
to evaluate safety and efficacy of low-dose rtPA in a Caucasian cohort of acute stroke patients. Methods: From our database, among 
389 rtPA-treated patients we consecutively selected 19 subjects treated with low-dose rtPA (<=0.75 mg/kg), matched by NIHSS score, 
age and onset-to-treatment time to 38 subjects treated with standard-dose rtPA (0.9 mg/kg). Primary efficacy outcome was defined 
by favourable 90-days functional outcome (mRS score<=2). Secondary efficacy outcomes were NIHSS score and mRS at discharge. 
Safety outcome was the proportion of symptomatic ICH (SITS-MOST criteria) and death. Results: Baseline clinical and demographic 
features were similar between groups. At discharge, low-dose rtPA patients had NIHSS and mRS scores comparable to control group 
(p=0.659; p=0.520). Good functional outcome occurred in 47.4% low-dose subjects vs. 52.6% in standard-dose group (p=0.925). In 
addition, the distribution of mRS scores at 90 days was not significantly different between the two treatment groups (p=0.987). The 
proportion of sICH and death similar as well (p=1.000). Conclusion: Efficacy and safety of low-dose rtPA were comparable to stan-
dard-dose rtPA. Due to the small number of patients, the results of this exploratory study cannot be generalized and need to be con-
firmed in a larger stroke population. However, it appears feasible to consider using low-dose rtPA in frail stroke subjects.

Figure 1 
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Cognitive assessment scales on primary care - preliminary data from a retrospective study

C. Rodrigues1, S. Rocha1, D. Ferreira1, V. Costa1, K. Marin2, R. Brás2, R. Ribas3, C. Silva3, A. B. Figueiredo4, L. Rocha3, H. Teixeira3, 
S. Amaral5, D. Abrantes6, S. Alves7, A. C. Magalhães7, P. Pereira8, J. Carvalhido9, S. Oliveira10, F. Vilaça11, A. Rodrigues Silva12, A. 
Mota3
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4USF Conchas, Lisboa, Portugal 
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6USF Vidago, Chaves, Portugal 
7UCSP Montalegra, Montalegre, Portugal 
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10USF Saúde no Futuro, Vila Nova de Gaia, Portugal 
11USF Manuel Rocha Peixoto, Braga, Portugal 
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Introduction: Cognitive impairment (CI) and dementia are increasing and the worldwide aging population is one of the known cause 
for this phenomenon. Several Cognitive Assessment Scales (CAS), like Mini Mental State (MMS), Montreal Cognitive Assessment 
(MoCA) or the clock-drawing test can be used in daily clinical practice and facilitate an early diagnosis. Several factors like age, hy-
pertension, stroke and atrial fibrillation are associated with early CI and memory loss complaints, making these instruments highly 
beneficial as screening and examination tools. Objectives: To assess current practice regarding the adoption of Cognitive Assessment 
Scales by Family Practitioners (FP) during consultations of patients with increased CI risk and/or forgetfulness. Methods: A retrospec-
tive review of clinic records from 2015 was performed, selecting hypertensive and/or hypocoagulated patients over 65 years old from 
FP who accepted to collaborate in the study from different practises in Portugal. Patients with Dementia diagnosis prior to 2015 were 
excluded. Results: Data was collected from the records of 9 different graduated assistants in FP from different regions of Portugal, with 
a total of 2024 patients (n=2024), with medium age of 74,66 years-old (SD=13,97). 99,2% of the patients suffered from Hypertension, 
10,9% from Atrial Fibrillation, 8,7% had a previous stroke and 3,6% suffered from myocardial infarction. 87 patients (4,3%) presented 
memory complaints and scales were applied in only 9 utentes (9,2%). The most frequent scale used was MMS. Conclusions: Despite 
knowing CAS are an important element of patient”s evaluation in consultation, these study results show otherwise. CAS are not being 
used as a screening tool on patients with increased risk, nor as part of the examination of the patient with memory impairment com-
plains. The absence of objective norms or guidelines for the use of CAS, the limited time and inexistence of CAS measurements entailed 
on the software are some of the reasons pointed by the investigators for these results. Mora data from other areas of the country is under 
evaluation.

study was conducted in May 2016 to December 2016. Data were systematized and calculated the efficiency of the scale. Results: 
According to the ABCD 3 scale from 37 patients: 13 (39.6%) - low risk, 10 (35.4%) - the average level of risk, and 8 (25%) - a high 
level of risk has been identified. In the I-group IS developed in 2 (17%) patients with low-risk, and 1 (10%) with an average level of 
risk, and 3 (37.6%) with a high level of risk. In the II-group 3 (23%) patients were in low risk, 5 (50.0%) - an average level of risk, 
and 5 (67.5%) - a high level of risk before IS. Conclusions: The ABCD 3 scale is more efficient to evaluate the risk of ischemic 
stroke than ABCD 2. It is reliable to distinguish between the risk of early recurrent stroke. But the criteria for risk assessment should 
be complemented with other clinical signs and use of laboratory to more accurately determine the risk of IS after TIA.
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Physicians perceptions and choice of Direct Oral Anticoagulants (DOACs) for Stroke Prevention in Atrial Fibrillation 
(SPAF) – Is there a trend?

P. Kakar, S. Raza, R. Dhami

Stroke, Epsom and St Helier NHS Trust, Epsom, United Kingdom

Aim: The non–vitamin K antagonist oral anticoagulants (DOACs), Dabigatran, Rivaroxaban, Edoxaban and Apixaban, provide 
several advantages over vitamin K antagonists, such as warfarin. Less is known about the trends of prescribing DOACs and the pre-
vailing Physician perceptions in choosing DOACs. In this study we analysed trends in DOAC prescription and tried to ascertain if 
particular traits of DOACs influenced prescription. Methods: In an observational cohort of 27 in-patients on the Stroke Unit, physi-
cian prescription of DOACS was assessed over a period of three months from January 2016 to March 2016. Reasons for prescription 
were ascertained separately and these were assessed at the end of the study. Results: The distribution of patients suggested that these 
were predominantly elderly [Average age – 81 years]. All of these patients had risks/benefits assessed in line with NICE [National 
Institute of Clinical Excellence] Atrial Fibrillation [AF] guidelines. It is important to stress that firstly we have noticed an increase in 
the uptake of DOACs. Warfarin was not prescribed for any of the 27 in-patients. Apixaban, Rivaroxaban, Dabigatran and Edoxaban 
were prescribed for 59% [16/27], 29% [8/27], 4% [1/27], 8% [2/27] of the patients respectively. Conclusion: Since their approval, 
the NOACs have represented a growing share of total NOAC prescriptions in Stroke unit. Our results suggest that Apixaban and Ri-
varoxaban were preferred choices in the elderly and/or where Creatinine clearance was reduced. Apixaban was the preferred choice 
where bleeding risk was perceived to be high [both Gastrointestinal and Intra-cranial]. The low rates of Dabigatran prescription in 
this cohort were reflective of physician”s perceptions of risks in patients with a reduced Creatinine Clearance. We suspect the low 
rates of Edoxaban prescription are due to lack of familiarity. This small study has been instrumental in a developing a theme relating 
to perceived safety assumptions amongst physicians. It is interesting to note that no DOAC was chosen over another for perceived 
superiority. References: 1. Andrade, Jason G. et al. Values and Preferences of Physicians and Patients with Nonvalvular Atrial Fibril-
lation Who Receive Oral Anticoagulation Therapy for Stroke Prevention. 2016; Canadian Journal of Cardiology , Volume 32 , Issue 
6 , 747 – 753.

Figure 1 
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Mass media health promotion interventions for increasing stroke awareness in young people – a systematic review of the 
literature

K. Flowers

University of Florida, Gainesville, FL, United States

Background: One of the greatest public health challenges is developing mass media health behavior change programs and inter-
ventions to improve the health and reduce the burden of chronic disease. Approximately 10-20% of all diagnosed strokes occur in 
young adults (18-45 years old) each year. This population is not typically targeted for stroke mass media campaigns, therefore some 
barriers exist requiring tailored health promotion interventions, whose effectiveness remains uncertain. Objective: A systematic 
review aimed to identify relevant published evidence, synthesize the main study components and identify evidence of the effective-
ness of the interventions for mass media campaigns targeting the awareness of the Warning Signs (WS) and Risk Factors (RF) for 
stroke in young people. Supplementary factors of message repetition and need to call 9-1-1 at first sign of stroke symptoms were also 
examined. Method – Data Sources: PubMed, MEDLINE, and PsycINFO were searched for journal articles on health promotion 
interventions for increasing stroke awareness of warning signs in young people, published in English between 2005 and 2015. Re-
sults: Twenty-six studies investigating mass media stroke campaigns were included, reporting only two studies that targeted young 
adults. With a majority of stroke communication studies not employing theories it is difficult to determine the relationship among 
variables and thus provide an explanation regarding their relationship. Out of 26 studies reviewed only one study utilized a theory 
and no studies used theory to study stroke in young adults. The mass media interventions in these studies varied in widely target 
populations, settings, delivery methods, contents and messaging involved. Twenty-four of the study designs were quantitative, and 
the emerging evidence of effectiveness was inconclusive. None of the studies included variables or messaging on the severity of hav-
ing a stroke and the need to call 9-1-1 immediately upon witnessing WS. Additionally, no studies included variables that measured 
repetition of messaging and the increase of stroke WS and RF. Conclusions: Further investigation is needed in mass media stroke 
education targeting young adults. Since no studies targeting young adults have been conducted using a theory, measuring the effects 
of message repetition, and utilizing educational messaging to ensure immediate transport to a hospital upon first stroke WS further 
research is needed.
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Using engineered swine model to understand cerebral vascular pathology

J. Lim1, C. Chitwood2, D. F. Carlson3, T. Melkamu3, A. Coutts3, B. Ogle2, A. Grande1

1Neurosurgery, University of Minnesota, Minneapolis, United States 
2Biomedical Engineering, University of Minnesota, Minneapolis, United States 
3Recombinetics, St. Paul, United States

Question: The study aimed to develop a large animal model for research in cerebral vasculature to overcome some of limitations 
of using small animals – such as rodents and mice – and assimilate human cerebral vascular pathology – atherosclerotic disease. 
Methods: The study involved digital subtraction angiographic (DSA) analysis of cerebral vasculature of genetically engineered 
swine produced by Recombinetics, Inc. (St. Paul, MN). This swine model involved knocking out low density lipoprotein receptor 
(LDLR) genes so that there was a defect in LDL scavenging. This resulted in severe atherosclerosis with calcification presenting 
in a cerebral vascular distribution similar to humans. Histopathology analysis (H&E and Trichrome) was also performed to evalu-
ate atherosclerotic disease in intracranial vessels. Results: DSA showed a good cerebral vasculature without evidence of vascular 
pathology. (Figure 1) It showed intracranial vessels without narrowing or stenosis suggesting of atherosclerotic disease. However, 
there were evidences of atherosclerotic disease on both H&E and Trichrome stainings. (Figure 2) They showed intimal thickening, 
fatty streaks, fibroathroma and calcification. Conclusions: Engineered swine with LDLR gene knocked out is a good model for ce-
rebral vasculature research. Thus far, DSA and histopathology analysis were used to evaluate atherosclerotic disease in intracranial 
vessels. Further study involving therapeutic interventions can be done based on this swine model. 
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Small vessel disease and clinical outcome in patients with an ischemic stroke

L. M. Giraldo 1,2, I. C. Restrepo1,2, î M. Restrepo2, M. M. Massaro1, C. A. Franco1,2

1Neurología, Universidad CES, Medellín, Colombia 
2Neurología, Instituto Neurológico de Colombia, Medellín, Colombia

Introduction: the effect of small vessel disease on outcomes of patients with ischemic stroke is not fully understood. Research has sug-
gested that the presence of small vessel disease markers may increase the risk of future vascular events as well as deteriorate functional 
recovery in patients with ischemic stroke. Objective: To investigate the frequency of small vessel disease and the effect of small vessel 
disease markers on stroke outcome (mRankin Score) and recurrence in patients with ischemic stroke. Methods: A prospective study 
was conducted in 111 patients with an ischemic stroke who were divided in two groups: group I, absent small vessel disease or small 
vessel disease markers with grade 0 to 1 white matter hyperintensities on the Fazekas scale and group II, small vessel disease markers 
with grade 2 to 3 white matter hyperintensities. Small vessel disease markers (white matter hyperintensities, lacunas, microbleeds 
and perivascular spaces) were assessed on baseline magnetic resonance imaging and computed tomography. The association between 
small vessel disease and ischemic functional prognosis, ischemic recurrence and causes of death (cardiac, brain-related, all over) were 
determined using relative risk and Kaplan-Meier long-rank analysis. Results: 107 patients (96.4%) had small vessel disease evidenced 
on baseline magnetic resonance imaging. Variables that were significantly higher in patients of group II included age (mean 69.6 [SD 
12.53] years (P <.001), male sex (42 [37.8%); P =0.05), systolic blood pressure (median 145 [IQR 130-168] mm Hg; P =0.02), the un-
determined SSS-TOAST classification (24 [21.6%]; P =0.05). Other significant variables were the diameter of ischemic stroke (median 
28 [13-55] mm; P =0.02), the presence of old infarcts (52 [46.8%]; P =.002) and lacunes (44 [39.6%]; P =0.004). Mean survival was 
5.9 months for group I and 5.4 months for group II (P =0.06). At follow-up, small vessel disease was not associated with poor outcome 
in stroke (mRankinS 3-5) or stroke recurrence. Conclusions and relevance: Although small vessel disease is common in patients with 
ischemic stroke, the presence of small vessel disease on baseline magnetic resonance imaging is not associated with increased risk of 
poor outcome in stroke, but it could be associated with poorer short-term survival. References: 1. Kim BJ, Lee S-H. Prognostic Impact 
of Cerebral Small Vessel Disease on Stroke Outcome. J Stroke. 2015;17(2):101. 2. Wardlaw JM, Smith EE, Biessels GJ, Cordonnier C, 
Fazekas F, Frayne R, et al. Neuroimaging standards for research into small vessel disease and its contribution to ageing and neurode-
generation. Lancet Neurol. 2013;12(8):822-38. 3. Fazekas F, Chawluk J, Alavi A, Hurtig H, Zimmerman R. MR signal abnormalities at 
1.5 T in Alzheimer”s dementia and normal aging. Am J Roentgenol. 1987;149(2):351-6. 4. Kwon H-M, Lynn MJ, Turan TN, Derdeyn 
CP, Fiorella D, Lane BF, et al. Frequency, Risk Factors, and Outcome of Coexistent Small Vessel Disease and Intracranial Arterial 
Stenosis: Results From the Stenting and Aggressive Medical Management for Preventing Recurrent Stroke in Intracranial Stenosis 
(SAMMPRIS) Trial. JAMA Neurol. 2016;73(1):36.
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Weakness of eye closure with central facial paralysis after unilateral hemispheric stroke predicts a worse outcome

Y. Chen1, J. Lin1, H. Wen2, Z. Yang3, J. Zeng1

1Department of Stroke and Neurology Center, The First Affiliated Hospital, Sun Yet-sen University, Guangzhou, China 
2Department of Rehabilitation Medicine, The Third Affiliated Hospital, Sun Yat-sen University,, Guangzhou, China 
3Department of Radiology, The First Affiliated Hospital, Sun Yat-sen University,, Guangzhou, China

Question: For patients with unilateral hemispheric stroke, upper facial dysfunction is not generally considered a feature of central 
facial paralysis, however, weakness of eye closure (WEC) has been observed in some cases. The present study aimed to investigate 
the frequency and characteristics of WEC in unilateral stroke, and its association with stroke prognosis. Methods: Patients with unilat-
eral stroke and central facial paralysis were recruited within 7-days of onset. Facial paralysis was evaluated via the fourth item in the 
National Institute of Health Stroke Scale (NIHSS-4) and the Japan Facial Score (JFS) on admission, and days 7, 14, 21, and 30 after 
stroke. Eye closure strength was measured daily using an ergometer over 30 days. Primary outcome was assessed using the modified 
Rankin Scale (mRS) at 90 and 180 days post-stroke. Univariate and multivariate analyses were performed to investigate risk factors of 
WEC. Results: WEC was identified in 16 of 242 patients (6.6%). Baseline characteristics, stroke risk factors, and lesion volume were 
balanced between WEC and non-WEC patients. WEC patients featured higher NIHSS-4 scores and lower JFS between admission and 
21 days. Severe central facial paralysis (odds ratio [OR] =8.1, 95% conference interval [CI] =2.3-28.6, P=.001) and right hemispheric 
stroke (OR=13.7, 95% CI=3.7-51.2, P<.001) were potential predictors of WEC. At 180 days, WEC patients demonstrated a lower rate 
of functional independence (mRS=0-2: 37.5% versus 72.1%, P<.001). Conclusions: WEC, which predicts a worse functional outcome 
at 180 days after unilateral stroke, demonstrates an association with severe central facial paralysis and right hemispheric stroke.
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Optimization-based control strategy for efficient rehabilitation

D. Despotova, P. Kiriazov

Bulgarian Academy of Sciences, Sofia, Bulgaria

Question: Persons after stroke often have not reached their full potential for recovery which often is a reason for injures and loss of 
life due to fall. In our study, a novel conceptual framework for optimal control strategy for goal-directed motion tasks, like reaching, 
standing up and walking, is proposed. It is based on underlying principles of neurophysiology, multi-segmental dynamics, and control 
learning (CL). Methods: Our approach is based on the real dynamics and its control concepts are biologically plausible. The proposed 
CL approach has the necessary theoretical guarantees for its feasibility and fast convergence [1]. We have been developing a generic 
design approach for goal-directed motion tasks. Our control strategy has the main three points:

1. Choose a set of appropriate test control functions

2. Define the most relevant pairs of control parameters and controlled outputs

3. Perform control parameter optimization in training exercises

Of primary importance is to define a set of variables that best characterize the dynamic performance in the required motion task [2,3]. 
We make corrections in the control parameters until the goal is achieved, applying efficient, convergent and natural learning algorithms. 
Results: Our control concepts have been verified in numerous computer simulations. The proposed approach is successfully applied 
using human body models with 2 (Fig.1), 3, 4 and 6 degrees of freedom. Its efficiency is confirmed in real body experiment – healthy 
subject performing fast reaching (ballistic-like) movements. Special attention in our current research is devoted to the challenging 
problem of CL in the real, 3D human locomotion. We can perform proper decomposition of this complex motion task into several 
goal-directed movements and apply the proposed CL scheme for each of them (Fig.2). Conclusions: We believe that our approach can 
be used to rebuild so called internal models [4](cortical reorganization) by proper training procedures. The work outlined here can pro-
vide a fundamental understanding of locomotion learning and may lead to the development of strategies for efficient neuro-muscular 
rehabilitation. Moreover we have found that our practically-oriented approach is very promising and could be efficiently applied in 
various rehabilitation therapies: exercises with or without assistive devices (crutches, orthoses, FES, BCI). References: 1. Despotova 
D, Kiriazov P. Motor control and learning strategy for efficient neurorehabilitation. Clinical Neurophysiology, Volume 127, Issue 9, 
e277, 2016, DOI:10.1016/j.clinph.2016.05.134. 2. Bernstein, N. Co-ordination and regulation of movement. Pergamon Press, 1967. 3. 
Karniel, A. and G. Inbar. A model for learning human reaching movements. Biol. Cybernetics, 77, 1997, 173-183. 4. Wolpert DM, Miall 
RC, Kawato M (1998), “Internal models in the cerebellum.” Trends Cogn Sci 2(9):338-47.

Figure 1 
 

 
 
 
Figure 2 
 

Figure 1: Digital subtraction angiography of swine model, showing skull base cerebral vasculature.

 
 
 
Figure 2: Cerebral vasculature with plaque within lumen. A & B: H&E staining. C&D: Trichrome staining. 
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that c-Src has negative impact on regulation of GLT-1. Lastly, we found that maintenance of glutamine synthase (GS) activity during 
cerebral ischemia was attributed to HPC. Collectively, these data indicated that HPC attenuates hippocampal CA1 neuronal death 
against tGCI in adult rats by upregulating Cx43 expression, inhibiting p-c-Src activity, and then increasing GLT-1 expression in hip-
pocampal CA1 subregion. Additionally, maintenance of GS activity may be associated with the neuroprotection of HPC.
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Effects of intermittent hypoxia on Lp-PLA2, IL-6 and VCAM-1 of rabbit plasma

Y. Li, X. Hao, B. Wang, J. Pang, H. Zhang

Baotou Central Hospital, Baotou, China

Aim: To create a Zelanian rabbit model of chronic intermittent hypoxia, to observe and evaluate the effect of intermittent hypoxia 
(IH) on plasma Lp-PLA2, IL-6andVCAM-1 and the atherosclerosis formation. Methods: Using the methods of randomized con-
trolled study, prospective animal, variance analysis. etc, Zelanian rabbit model of chronic intermittent hypoxia was created. 36 New 
Zealand White rabbits(4 months old) were divided into two groups randomly, control group (C group) and intermittent hypoxic group 
(IH group). According to intermittent hypoxia time with 4,8,12 weeks, intermittent hypoxic group and control group were divided 
into 3 groups separately. There are 3 groups in the control group (C1, C2, C3) and the intermittent hypoxia group (IH1, IH2, IH3). 
There are 6 rabbits in each groups. Intermittent hypoxia group were placed in hypoxic chamber to be treated by intermittent hypoxia 
for 8 hours per day. Weightings were operated at the fourth weeks, eighth weeks and twelfth weeks separately. Then venous blood 
was collected. The content of Lp-PLA2, IL-6 and VCAM-1 was tested by ELISA method. At the same time, the abdominal aorta 
was stained by HE staining to observe the formation of atherosclerosis. Results: (1) Through the pairwise comparison in 4 weeks, 
8 weeks, and 12 weeks IH groups, coupled with the comparison with the control group, it can be clearly observed that the plasma 
levels of Lp-PLA2, IL-6 and VCAM-1 levels show increased as time among IH1, IH2, IH3 and all control groups .( p< 0.05). the 
most obviously at 12th week. (2) At the 4 weeks , 8 weeks and 12 weeks control groups , the plasma levels of Lp-PLA2, IL-6 and 
VCAM-1 had no difference. (3) The plasma levels of Lp-PLA2, IL-6 and VCAM-1 had a positive correlation with each other (P < 
0.05).The correlation coefficients were 0.75 , 0.55and 0.76 among Lp-PLA2 ,IL-6and VCAM-1（p<0.001.(4) The formation of ath-
erosclerosis in aortic tissue can be observed by HE staining after intermittent hypoxia intervention. Conclusion: The plasma levels of 
Lp-PLA2,IL-6 and VCAM-1 were increased by Intermittent hypoxia and had a correlation. It can be speculated that IH may mediate 
the aggregation of inflammatory cytokines to lead to vascular endothelial injury and participate the formation of atherosclerosis. 
Keywords: Intermittent Hypoxia; Lp-PLA2; IL-6; VCAM-1;Atherosclerosis.
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Plasminogen activator and gelatinase (MMP-2/9) activities in excitotoxic and hypoxia-ischemia induced brain edema in ne-
onate mice

N. Dupré1, M. Hauchecorne1, B. J Gonzalez1, S. Marret1,2, P. Leroux1

1NeoVasc Team, U1245, Rouen, France 
2Department of Neonatal Pediatrics & Intensive Care, CHU Rouen, Rouen, France

Hypoxia-ischemia (HI) and excitotoxicity are validated causes of neonatal brain injuries. Brain lesions are mainly accompanied by 
cytotoxic edema (ion and water influx within cells) and/or vascular edema (extracellular water accumulation from vascular space). 
Brain edema appears to be an important complication of HI and excitotoxicity, possibly exacerbating cell death. Plasminogen ac-
tivators (tPA; uPA) are known to participate in injury processes through proteolytic and receptor-mediated pathways. tPA is also 
involved in matrix metalloproteinase (MMP 2 and 9) expression-induction and activation. These proteases are widely described as 
effectors of blood-brain barrier leakage in adult models of stroke, however their involvement in neonatal models of brain lesions 
deserve to be better understood. We studied brain edema and the involvement of proteases in two neonatal brain lesions models, an 
excitotoxic model based on intra-cerebral injection of a NMDA receptor agonist (ibotenate; 10µg) and a HI model based on common 
right carotid ligation followed by 40 min hypoxia (8% O2). Since lesion pattern depends on age of neonates we performed the study 
at two different ages (P5 and P10) in mice. Excitotoxic model induced bilateral extracellular water accumulation at both ages. Water 
retention lasted 5 days after injury. In tPA knockout (KO) mice water retention was only observed 24 hours after the injury at P5, 
indicating a tPA dependent edema after P5. Moreover, the treatment with aprotinin (a plasmin inhibitor) at P10, totally reversed the 
excitotoxic induced brain edema, indicating that excitotoxic induced brain edema is dependent of tPA catalytic activity. HI model 
induced ipsi-lateral extracellular water accumulation after P5 or P10 lesions and did not remained 5 days after injury. At P10 only, 
tPA or its inhibitor PAI-1 KOs had reciprocal effects on edema. In addition, zymographic studies showed that tPA KO also led to a 
reduced MMP-9 activity compare to wild type mice. Plasminogen activators zymographic study showed an increased uPA activity 
after HI, which could also participate to edema formation. Taken together, these data showed different edema patterns depending on 
lesion type, age of animals, and involving differentially tPA, uPA and MMP-9 activities.
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Neuroprotective effects of conditioned media of Choroid Plexus Epithelial Cells (CPECs-CM) against ischemic brain injury

S. Zhao, Y. Li, J. Zhang, B. Wang, N. Xu

Baotou Central Hospital, Baotou, China

Purpose: Choroid plexus epithelial cells (CPECs) can secrete various of trophic factors, and studies reported that the conditioned media 
of CPECs (CPECs-CM) can attenuate the ischemic brain injury, which is emerging as valuable strategy for treatment of ischemic brain 
injury. However, the mechanism remains elusive. The aim of the present study is to evaluate the effect and mechanism of CPECs-CM 
against ischemic brain injury in rats. Methods: Oxygen glucose deprivation (OGD) model in primary cultured hippocampus neuron and 
photochemical-induced cerebral ischemia in rats were achieved. CPECs-CM was employed to block OGD-induced damage in neuron. 
Moreover, CPECs-CM was injected in rats for treatment of ischemic brain injury. Cell viability, apoptosis, behavioral performance 
and blood brain barrier (BBB) permeability were all used to examine the protective mechanism. Results: Pretreatment with CPECs-
CM dramatically inhibited OGD-induced primary cultured hippocampus neurons cell cytotoxicity and apoptosis in vitro. Furthermore, 
CPECs-CM injection effectively improved neurological deficits scoring, ameliorating functions of motor and sensory, inhibited brain 
infarct, edema degree and BBB injury. Mechanism studies revealed that CPECs-CM treatment effectively blocked caspase-3 and MPO 
expression, and suppressed neuronal apoptosis. Conclusions: These results indicate that CPECs-CM exerts novel neuroprotective ef-
fects against photochemical-induced brain injury through inhibition of apoptosis, which validated the potential application in haunting 
human ischemia stroke.
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Neuroprotective effect of GDF11 protects against ischemic stroke

H. H. Su1, Y. H. Wang2, J. M. Liao3, J. C. Yen1, S. S. Huang4

1Institute of Pharmacology, National Yang-Ming University, Taipei, Taiwan 
2Institute of Medicine, Chung Shan Medical University , Taichung, Taiwan 
3Department of Physiology, Chung Shan Medical University, Taichung, Taiwan 
4Department of Pharmacology, Chung Shan Medical University, Taichung, Taiwan

Background: Ischemic stroke is one of the prevalent disorders worldwide which are major contributors to the morbidity and mortality, 
and it is the leading cause of adult disability. It is an important issue that how to preserve cerebral functions and reduce programmed cell 
death to improve the prognosis of ischemic stroke. Growth differentiation factor 11 (GDF11) is a member of the TGFβ superfamily, and 
it can activate Smad signalng. Recently it was reported that administration of GDF11 in aged mouse enhance the vessel remodeling and 
neurogenesis in central nervous system. These studies indicated that GDF11 could have bioactivity on maintain the properties of adult 
stem cells. Question: There is no literature to report the neuroprotective effect of GDF11 on ischemic stroke. The aim of this study is to 
clarify the neuprotective effect of GDF11 on ischemic stroke, and examine the molecular pathway of GDF11 on protection from focal 
cerebral IR injury. Methods: In this study, C57BL/6N mice was used for investigating the neuroprotective effects of GDF11 on focal 
cerebral ischemia-reperfusion (IR) injury. GDF11 in fibrin glue was epidural application over on the peri-infarct cortex. We measured 
the infarction size and evaluate the neurological function recovery with rotarod, grip, adhesion tasks, or locomotion activity after focal 
cerebral IR injury. Furthermore, we also would like to use immunoblotting, ELISA or biochemistry assay to illuminate protective mech-
anisms. And the neogenesis of neurons and glia were detected by immunofluorescence stain. Results: We first determined that topical 
application of GDF11 could reduce cerebral infarction and improved functional recovery on mice subjected to focal cerebral IR injury 
as compared with vehicle-treated group. We found that GDF11 can not only attenuate protein oxidation and lipid peroxidation, but also 
anti-inflammatory protein of COX2 and iNOS expression in the occluded zone. In addition, GDF11 suppress Smad2/3 phosphoryla-
tion. We also found that GDF11 enhanced the proliferation of nestin-positive (nestin+) neural progenitor cells (NPCs), and suppressed 
astrocytosis. Conclusion: These data were shown that GDF11 could reduce cerebral infarction and improve functional recovery after 
ischemic stroke. The actions of GDF11 may be mediated through the suppression of oxidative stress and inflammation, and enhanced 
cerebral remodeling via Smad dependent pathway. This study will provide the potential of GDF11 for treatment patient with ischemic 
stroke.
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Hypoxic preconditioning upregulate GLT-1 against transient global cerebral ischemia via mediating CX43/c-Src signaling 
pathway

E. Xu1, K. Li1, H. Zhou1, L. Zhan1, Z. Shi1, D. Liu1, L. Liu1, W. Sun1, D. Liang1,2

1Institute of Neurosciences and Department of Neurology of the Second Affiliated Hospital of Guangzhou Medical University, 
Guangzhou, China 
2Department of Environmental Health Sciences, Rollins School of Public Health, Emory University, Atlanta, United States

Our previous data indicated that hypoxic preconditioning (HPC) alleviated transient global cerebral ischemia (tGCI)-induced neuronal 
death in hippocampal CA1 subregion of adult rats. However, the mechanism of HPC-induced neuroprotection is not completely clari-
fied. Astrocytic glutamate transporter 1 (GLT-1) is responsible for the majority of extracellular glutamate clearance and is essential for 
preventing excitotoxicity in the brain. Although its robust protective effect on stroke has been recognized, the mechanism of GLT-1-me-
diated neuroprotection is largely unknown. In the present study, we tested the hypothesis that HPC induces neuroprotection through 
upregulation of GLT-1 and GS, and that this involves Connexin 43 (Cx43)/ a protein tyrosine kinase (c-Src) pathways. We found that 
HPC increased expression of GLT-1 in CA1 subregion after tGCI. The neuroprotective effect of HPC was blocked by dihydrokainate, 
a GLT-1 specific inhibitor. Furthermore, HPC maintained the higher expression of Cx43 and decreased Y416 c-Src level in CA1 after 
tGCI. Pretreatment with Connexin Mimetic (Gap26), a Connexin 43 (Cx43) inhibitor, resulted in a significant decrease in GLT-1 protein 
in preconditioned rats, suggesting that the increase in the expression of GLT-1 after HPC might result from upregulation of Cx43. Mean-
while, inhibition of Cx43 expression with Gap26 significantly increased the level of c-Src (a protein tyrosine kinase) phosphorylation in 
preconditioned hippocampal CA1 subregion. Also, HPC decreased the expression of phosphorylated c-Src in preconditioned rats. We 
further showed that the expression of GLT-1 was increased when inhibiting c-Src with PP2, a phosphorylated c-Src inhibitor, implying 
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Protection of mitochondrial Cx43 in astrocytes under oxygen glucose deprivation or reperfusion injury 

S. H ou, M. Zhao, H. Meng, M. Zhu, D. Ma, L. Feng, F. Deng, J. Feng

Neurology and Neuroscience Center, The first hospital of Jilin University , Changchun, China

Question: To observe the regulation of the quantity and quality of mitochondrial Cx43 under under oxygen glucose deprivation/reper-
fusion (OGD/R) injury in atrocytes, and analyze the mechanism. Methods: In vitro, based on the OGD/R model, cultured astrocytes 
were divided into 5 groups: Sham group, OGD/R group, inhibitor of gap junction- Carbenoxolone (CBX) group, mitoKATP channel 
agonist-Diazoxide (DZX) group, and DZX+ mitoKATP channel antagonist- 5-hydroxydecanoic acid (5-HD) group. At first, the rela-
tive survival rate of astrocyte was detected in each group after OGD injury. Besides, cell apoptosis was observed by terminal deoxy-
nucleotidyl transferase-mediated dUTP-biotin nick end labeling (TUNEL) staining under electron microscope and the ultrastructure 
of mitochondria by transmission electron microscope (TEM). Furthermore, mitochondrial membrane potential (MMP) was tested via 
Rhodamine 123 (Rh123) staining by flow cytometry. At last, we observed the distribution and quantity of Cx43 by immunofluorescence. 
Futhermore, expression of Cx43, p-Cx43, PKC and p-PKC were detected by western blot. Results: 1. Morphology: compared to the 
sham group, cell viability in OGD/R group was obviously up-regulated. Compared to the OGD/R group, cell viability in CBX, DZX 
groups were reduced and the rate of cell apoptosis was down-regulated (P<0.01). Meanwhile, 5-HD reduced the protection of DZX in 
atrocytes. 2. The morphology and function of mitochondria: the mitochondial morphology exerted different levels of damage in OGD/R 
group and intervention groups compared to the sham group (P<0.05). OGD/R group and DZX+5-HD group were evidently damaged. 
The damage in mitochondial morphology was mainly as mitochondrial swelling, spine fracture and transparent of substrate; similarly, 
decreases in MMP of OGD/R group was obseverd compared to the sham group (P<0.05), while the intervetion group such as CBX, 
DZX promoted the MMP to some degree (P<0.05), exerting protective effect on mitochondrial function. 3. Distribution and quantity of 
Cx43: the total Cx43 protein expression in astrocytes decreased in OGD group compared to sham group, while the intracellular Cx43 
protein expression increased and co-locolization of Cx43 and mitochondria were observed by immunofluorescence. In OGD/R group, 
the Cx43 expression and p-Cx43 levels reduced significantly compared to sham group (P<0.05). Similarly, p-Cx43/Cx43 ratio was also 
decreased compared to the sham (P<0.05), but the abnormalities were evidently ameliorated by interference of CBX, DZX (P<0.05). 
Meanwhile, 5-HD reduced the protection of DZX. Conclusions: Mitochondrial Cx43 could protect astrocytes from OGD/R injury via 
mitoKATP channel.

P 190

Cryopreserved human cord blood in neuro-immune disorders correction in experimental ischemic stroke

V. Lebedynets1,2, D. Lebedynets1,2, L. Ostankova3, N. Bondarovich3, M. Ostankov3, Y. Yampolskaya3, A. Goltsev3

1Kharkiv Railway Clinical Hospital #1, Kharkiv, Ukraine 
2Psychiatry, Narcology, Neurology and Medical Psychology Department, V.N. Karazin Kharkiv National University, Kharkiv, Ukraine 
3Department of Cryopathophysiology, Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences 
of Ukraine , Kharkiv, Ukraine

Current studies on ischemic stroke (IS) treatment associated with use of neurotropic drugs targeted at repairing of nerve tissue, as well 
as immunomodulatory agents which can reduce the inflammatory reaction. Cell therapy allow improving the methods of conventional 
therapy. Human cord blood cells (HCB) can be used as agents for cell therapy. Because of multicomponent cell composition as well 
as complex of biologically active compounds, we used the cryopreserved human cord blood (cHCB) in treatment of IS. Advantage of 
cHCB application associated with possibility of its certification, long-term storage in viable state, and use in clinical practice. However, 
this requires the experimental justification of cHCB applicationfor treatment of IS. Aim: was to assess the effect of cHCB on correction 
of neuroimmune disorders in rats with IS induction. Materials and methods: The experimental study was conducted on male Wistar 
rats weighing 160-180 g, 6 month of age. IS was inducted by middle cerebral artery occlusion (MCAo). Leukoconcentrate was derived 
from HCB by passive erythrocyte sedimentation, and it was cryopreserved in programmed freezer and kept at -196oC in low-tempera-
ture bank. cHCB and its combination with Cerebrolysin was admistered intraperitoneally as single dose 0.5 ml (5 x 106 cells) in rats 6 
hours after MCAo. Control group of animals was injected with Cerebrolysin during 3 days at 0.1 ml per 100 g weight of the animal. Rats 
with IS development and after treatment were measured by neurological status, integrative brain activity by behavior of animals in the 
tests “Open field” and “Cross-shaped maze”. In the immune status subpopulation composition of splenic immune competent cells (ICC) 
by flow cytometry method using monoclonal antibodies and circulating immune complexes (CIC) was measured. Hematology test and 
C-reactive protein concentration test were conducted. Results: In acute period of IS in rats (1st, 3rd day) the deficit of total T-lympho-
cytes (CD3+) was observed, reduction of helper T-cells (CD4 +) and T-suppressors/cytotoxic (CD8 +), increase the number of natural 
killer cells – NK (CD16+), and regulatory T-cells (CD4+ CD25+). Increase in concentration of circulating immune complexes (CEC), 
WBCs, reduced number of lymphocytes, increase of ESR and CRP in blood were observed, resulted from inflammatory process. In 
animals with inducted IS, inclusion of cHCB in combination with Cerebrolysin provided the faster and better recovery of IS indicators 
than Cerebrolysin or cHCB alone, increasing the percentage of Cd3 +, CD4+, CD8+, and CD4+ CD25+ (T-reg) cells, reducing number 
of NK cells and CEC, CRP, restoring the clinical blood parameters. Immune system indicators were correlated with neurological recov-
ery and depended on the treatment performed. Conclusion: The obtained data provide evidence of expressed immunomodulating and 
neuroprotective effects of cHCB with Cerebrolysin in the treatment of IS.

P 186

Impact of cortical anastomosis on stroke size during middle cerebral artery occlusion in mouse

S. K. Moon, S. Kwon, J. H. Son, W. S. Jung, K. H. Cho

Department of Cardiology and Neurology, College of Korean Medicine, Kyung Hee University, Seoul, South Korea

Intracranial collaterals provide residual blood flow to penumbral tissue in acute ischemic stroke and contribute to infarct size variabil-
ity in humans and rat stroke models. The present study investigated whether a correlation between infarct size and collateral support 
through cortical anastomoses can be evidenced in a model of distal middle cerebral artery occlusion in mice using double-probe laser 
Doppler perfusion monitoring. The functional performance of intracranial collaterals, shown by perfusion changes in the territory of 
leptomeningeal branches after middle cerebral artery occlusion, showed significant variability among mice and consistently predict-
ed infarct size. Our findings indicate that leptomeningeal collateral flow is a strong predictor of stroke severity in mice, similarly to 
humans and rat stroke models. Monitoring of collateral blood flow in experimental stroke is essential for controlling the within-group 
variability in neuroprotection studies and accelerating the development of collateral therapeutics.

P 187

Neuroprotection of hypoxic postconditioning against global cerebral ischemia through influencing posttranslational regula-
tions of heat shock protein 27 in adult rats

L. Zhan1, L. Liu1, K. Li1, B. Wu1, D. Liu1, D. Liang2, H. Wen1, W. Sun1, E. Xu1

1Institute of Neurosciences and Department of Neurology of the Second Affiliated Hospital of Guangzhou Medical University, 
Guangzhou, China 
2Department of Environmental Health Sciences,Rollins School of Public Health, Emory University, Atlanta, United States

We previously reported that hypoxic postconditioning (HPC) ameliorated hippocampal neuronal death induced by transient global 
cerebral ischemia (tGCI) in adult rats. However, the mechanism of HPC-induced neuroprotection is still elusive. Notably, heat shock 
protein 27 (Hsp27) has recently emerged as a potent neuroprotectant in cerebral ischemia. Although its robust protective effect on 
stroke has been recognized, the mechanism of Hsp27-mediated neuroprotection is largely unknown. Here, we investigated the po-
tential molecular mechanism by which HPC modulates the posttranslational regulations of Hsp27 after tGCI. We found that HPC 
increased expression of Hsp27 in CA1 subregion after tGCI. Inhibition of Hsp27 expression with lentivirus-mediated short hairpin 
RNA (shRNA) abolished the neuroprotection induced by HPC in vivo. Furthermore, pretreatment with cycloheximide, a protein 
synthesis inhibitor, resulted in a significant decrease in the degradation rate of Hsp27 protein in postconditioned rats, suggesting that 
the increase in the expression of Hsp27 after HPC might result from its decreased degradation. Next, pretreatment with leupeptin, a 
lysosomal inhibitor, resulted in an accumulation of Hsp27 after tGCI, indicating that autophagic pathway may be responsible for the 
degradation of Hsp27. We further showed that the formation of LC3-II and autophagosomes increased after tGCI. Meanwhile, the 
degradation of Hsp27 was suppressed and neuronal damage was reduced when blocking autophagy with 3-Methyladenine, where-
as activating autophagy with rapamycin showed an opposite tendency. Lastly, we confirmed that HPC increased the expression of 
phosphorylated MAPKAP kinase 2 (MK2) and Hsp27 after tGCI. Also, administration of SB203580, a p38 mitogen-activated pro-
tein kinase inhibitor, decreased the expressions of phosphorylated MK2 and Hsp27. Our results suggested that inhibition of Hsp27 
degradation mediated by down-regulation of autophagy may induce ischemic tolerance after HPC. Additionally, phosphorylation of 
Hsp27 induced by MK2 might be associated with the neuroprotection of HPC.

P 188

Pool of free amino acids in brain cortex after partial ischemia

Y. Razvodovsky, E. Troyan, E. Doroshenko, V. Smirnov, N. Maksimovich

Grodno State Medical University, Grodno, Belarus

Background: Stroke is an international health problem with high associated human and economic costs. There is limited information 
about changes in the amino acids (AA) pool during ischemic stroke. The identification of these changes may provide useful insight 
into pathogenesis of cerebral infarction and identify novel biomarkers. Objectives: The aim of this study was to estimate the AA pool 
in brain hemispheres cortex of rats undergoing partial ischemia. Methods: We performed left-side filament occlusion of arteria caro-
tis of Wistar rats and collected brain cortex tissue samples 30 minutes, 2 and 24 hours after the onset of ischemia. The levels of AA 
were measured using high performance liquid chromatography (HPLC). Results: The results show that the concentrations of several 
AA were altered after 3 hour of ischemia. In particular, we detected a reduction in the levels of valine, leucine and lysine. Ischemia 
during 3 hour also resulted in decreased levels of asparagine and tyrosine. The ratio of essential/nonessential AA and the ratio of gly-
cogenous/ketogenous AA were also reduced. In contrast, the ratio of the total branched-chain AA (BCAA) levels to aromatic amino 
acids (AAA) levels was increased. All this changes were normalized after 24 hour of ischemia. Conclusions: The results of present 
study suggest that changes in the AA pool in brain hemispheres cortex of rats depend on duration of ischemia.
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Modulation of motor cortex plasticity by transcranial direct current stimulation in control and stroked mice

M. V. Podda, S. A. Barbati, S. Cocco, V. Longo, K. Gironi, M. Mainardi, C. Grassi

Università Cattolica, Institute of Human Physiology, Rome, Italy

Question: Rehabilitative training is known to improve motor function and structural/functional plasticity in the undamaged region 
of the cortex after stroke in humans and animal models. We demonstrated that anodal transcranial direct current stimulation (tDCS) 
enhances synaptic plasticity and memory in the mouse hippocampus through epigenetic modulation of brain-derived neurotrophic 
factor (Bdnf) (Podda et al., Sci. Rep. 2016; 6:22180). Here we investigated the effects of tDCS on synaptic plasticity in the mouse pri-
mary motor cortex (M1) to support its use as adjuvant of standard rehabilitation strategies for stroke. Methods: Electrophysiological, 
behavioral and molecular indices of plasticity were investigated following 20-min single or repeated anodal tDCS sessions (current 
density 40-56 µA/mm2) delivered to C57BL/6 mice by an epicranial electrode placed over M1. Control mice underwent sham stim-
ulation. To assess long-term potentiation (LTP), field excitatory post-synaptic potentials (fEPSPs) were recorded in brain slices from 
M1 layer II/III after theta burst stimulation of horizontal connections. Western blotting and qRT-PCR were performed on M1 extracts 
to assess molecular changes induced by tDCS. The effect of tDCS on skilled distal limb use was evaluated by the single pellet reach-
ing task. Results: Mice receiving repeated tDCS sessions (once a day for 3 consecutive days) showed LTP values significantly higher 
compared to controls (56.8 ± 6.3% vs. 38.9 ± 5.8% in controls; P<0.05). Changes at molecular levels were also observed following 
tDCS consisting in: i) increased levels of both pCREB133 and pCaMKIIThr286 3 h after stimulation; ii) enhanced mRNA levels of the 
transcription factor Mef2c and the Bdnf exon IX, 24 h after stimulation. Analysis of skilled motor behavior revealed that success rate 
in pellet retrieval was enhanced in mice subjected to anodal tDCS (success rate: 26.5 ± 7.7% vs. 9.2 ± 1.2% baseline values at the 
end of training; P<0.05). The speed of success was similarly increased in mice receiving anodal tDCS (successful reaches per minute: 
0.98 ± 0.04 vs. 0.24 ± 0.06; P<0.0001). Interestingly, preliminary results on mice subjected to photothrombotic stroke, induced in 
the forelimb representation area of M1, indicated that anodal tDCS over the lesioned M1 increased motor performance of the paretic 
limb in the pellet retrieval test (successful reaches per minute, 1 week after stroke: 0.97 ± 0.18 in tDCS stroked-mice vs. 0.44 ± 0.13 
in sham stimulated stroked-mice; P<0.05). Conclusion: Our data indicate that tDCS improves motor functions under physiological 
conditions and ameliorates motor performances after stroke, probably via modulation of neuroplasticity mechanisms. Supported by 
ONR Global (N62909-15-1-2002); Fondazione Roma (NCDS-2013-00000349).

P 193

Novel TSPO ligand 2-Cl-MGV-1 reduces mitochondrial apoptosis in remote brain regions and improves spatial cognition 
after cortical infarction in hypertensive rats

Y. Chen1, F. Ouyang1, J. Liang1, V. Leo2, J. Zeng1

1Department of Stroke and Neurology Center, The First Affiliated Hospital, Sun Yet-sen University, Guangzhou, China 
2Department of Neuroscience, Israel Institute of Technology, Haifa, Israel

Question: Mitochondrial apoptosis remains a vital therapeutic target of remote damage after stroke and translocator protein (TSPO) 
is critical in regulating mitochondrial apoptosis. This study examined the effects of TSPO ligand 2-Cl-MGV-1 on mitochondrial 
apoptosis and secondary damage in the ipsilateral thalamus and hippocampus after cortical infarction. Methods: Middle cerebral ar-
tery occlusion (MCAO) was induced in stroke-prone renovascular hypertensive rats. 2-Cl-MGV-1 (7.5mg/kg) or DMSO was admin-
istrated at 2h after MCAO and then for 6 or 13 days. Motor function and spatial cognition were evaluated. Secondary degeneration, 
mitochondrial apoptosis pathway, and β-amyloid (Aβ) deposit were assessed with Nissl, TUNEL staining, immunohistochemistry, 
and immunoblot at 7 and 14 days after MCAO. Results: Increased TSPO expression was correlated to neuronal loss and microglia 
proliferation in the ipsilateral thalamus and hippocampus at 7 and 14 days after MCAO. 2-Cl-MGV-1 significantly improved spatial 
cognitive impairment without amelioration of motor deficits compared to the DMSO group (P<0.05). At 7 and 14 days post-MCAO, 
neuronal death and glial activation were remarkably decreased in the ipsilateral thalamus and hippocampus treated with 2-Cl-MGV-1 
(P<0.05). Within the thalamus, the release of AIF, Cyt c, Caspase-3 cleavage, and TUNEL+ cells were significantly reduced by 2-Cl-
MGV-1 compared to DMSO, which was accompanied by upregualtion of Bcl-2 and downregualtion of Bax (P<0.05). However, Aβ 
accumulation within the ipsilateral thalamus were not significantly different between these two groups (P>0.05). Conclusions: 2-Cl-
MGV-1 reduces mitochondrial apoptosis and secondary damage in the ipsilateral thalamus and hippocampus, which may contribute 
to the improvement of spatial cognitive deficits after cerebral infarction.

P 191

Neuroprotective potential of Withania somnifera prophylaxis in experimental stroke reasearch

A. Sood, R. Sandhir

Biochemistry, Panjab University, Chandigarh, India

Background and aims: Stroke is a clinical syndrome caused by disruption of blood supply to the brain, characterized by rapidly 
developing symptoms of focal or global disturbance of cerebral functions. Present study investigated the neuroprotective efficacy of 
hydro-alcoholic root extract of Withania somnifera (WS) against focal cerebral ischemia. Method: Cerebral ischemia was induced in 
male wistar rats using middle cerebral artery occlusion (MCAO) induced ischemia reperfusion injury (IRI) 90 min/ 24 hrs. Effects of 
WS pre-supplementation were assessed by in-vivo Single photon emission computerized tomography (SPECT) imaging, 2,3,5-triphen-
yltetrazolium chloride (TTC) staining, neurobehavioral and histopathological studies. Neurobehavioral tasks viz: actophotometer, mor-
ris water maze and elevated plus maze test were evaluated using Anymaze tracking software. Brain water content, blood-brain barrier 
integrity and matrix metalloproteases (MMP) levels were assessed. Results: MCAO rats showed increased neurological deficit score, 
motor impairments and cognitive deficits. A significant reduction in cerebral blood flow was observed in SPECT scanning of MCAO 
rats. MCAO rats showed marked histopathological changes in terms of increased infarction, pyknotic nuclei and astrogliosis. MCAO 
rats showed increased Evan’s blue staining, higher brain water content and increased MMP-9 levels. However, WS pre-treatment (300 
mg/kg body weight) for 30 days to MCAO rats was able to efficiently reduce the behavioral impairments, attenuate the blood brain 
barrier alterations and prevented the histological changes. Conclusion: Results are suggestive of propensity of WS as a supplement in 
limiting the extent of neuronal damage caused by IRI. Hence, justifying the putative role of WS as a potential prophylactic agent which 
could be beneficial in promoting recovery from stroke and reducing the incidence of stroke.

Figure 1 
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Dopamine-D2-receptor agonist, ropinirole induce neuroprotection through mitochondrial pathway in ischemic stroke of rat

S. S. Andrabi, S. Parvez, H. Tabassum

Toxicology, Jamia Hamdard, Delhi, India

Postsynaptic dopamine-D2-receptor agonist, ropinirole are neuroprotective in Parkinson disease patient. Here we evaluated the role of 
ropinirole in stroke model of tMCAO that mimics the humans. Male wistar rats (250-300 g) subjected to two-hour occlusion of middle 
cerebral artery and ropinirole (10 mg and 20 mg/kg b.w) was given 1h post occlusion followed by 6, 12, 18 h through s.c. To investigate 
the effect of ropinirole on neurological recovery we use penal of neurobehavioural tests. Ropinirole produced the neurological recov-
ery as shown by various neurobehavioural tests such as rota rod, grip strength, tape removal and gait analysis.After 24 h animals were 
decapitated and mitochondria were isolated for assessing mitochondrial parameters by using flow cytometry. Our results revealed that 
ropinirole reduced the mitochondrial reactive oxygen species and Ca2+ . Ropinirole inhibit the mitochondrial permeability transition 
pore(mPTP) as shown by fluorescent dye TMRE. Western blotting was used to analyse the effect of ropinirole on cytochrome c, that 
showed less release of cytochrome c from mitochondria to cytosol. Ropinirole also reduced the Bax/Bcl-2 ratio in tMCAO operated 
animals.Ropinirole also induced state 3 respiration and maintained the mitochondrial integrity as shown by oxygraph. our results doubt-
lessly revealed that ropinirole produce neurological recovery through mitochondrial pathway. Keywords: Ischemic stroke, neuropro-
tection, mitochondria, flow cytometry, rat.

Figure 1 
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The role of aquaporin-4 in the impairment of interstitial fluid drainage system in the brain following SAH

J. Yan

Anatomy, Peking University, Beijing, China

Question: To explore the role of aquaporin-4 in the damage of interstitial fluid drainage system in the brain after subarachnoid hae-
morrhage (SAH). Methods: 30 wild-type SD rats and aquaporin-4(AQP4) knockout SD rats were randomly divided into sham and 
SAH groups respectively. Following injection of the tracer Gd-DTPA (interstitial fluid indicator owing to its unique distribution in 
the interstitial space) into the frontal cortex and the hippocampus, the MRI was performed to detect the dynamic distribution and 
clearance of Gd-DTPA in interstitial space(ISS). Two-photon technique was also applied to observe the entrance of cerebrospinal 
fluid(CSF) into the paravascular space(PAS). The laser scanning confocal microscopy (LSCM) was used to further explore the 
distribution of fluorescent dyes in ISS of the frontal cortex and the hippocampus after SAH. Results: In the frontal cortex and the 
hippocampus, the dynamic distribution and clearance of Gd-DTPA in ISS were slow after SAH, and which was much severe in the 
AQP4-/- group. Additionally, following SAH, the entrance of CSF into PAS were blocked after SAH, and which was more obvious 
in the AQP4-/- rats. Furthermore, the distribution area of fluorescent dyes in the frontal cortex and hippocampus were decreased and 
more serious in the AQP4-/- group after SAH. Conclusion: The ISF drainage system in the brain was impaired following SAH, and 
AQP4 knockout could aggravate this damage. The ISF drainage damage might be a new therapeutic target for treatment of SAH. 

L 008

Vinpocetine inhibits oxygen glucose deprivation or reperfusion induced astrocyte apoptosis by targeting Cx43

M. Zhao, L. Feng, S. Hou, P. Shen, D. Ma, J. Feng

Department of Neurology and Neuroscience Center, the First Hospital of Jilin University, Changchun, China

Object: To observe the effect of vinpocetine on oxygen glucose deprivation/reperfusion induced astrocyte apoptosis and analyze the 
mechanism. Method: In vitro, OGD/R models were established and the cultured astrocytes were divided into three groups：Sham 
group, OGD group, Vinp group.MTT was used to detect cell viability. Flow cytometry was used to detect the early and late apop-
totic rates of Annexin V-FITC / PI double staining cells. Immunofluorescence was used to detecte the expression of Bcl-2, Bax and 
Cleaved caspase-3 protein. Western blot was used to detect the expression of Cx43 and p-Cx43. Results: 1. Compared with Sham 
group, cell viability of OGD group was significantly decreased (p<0.01); compared with OGD group, Vinp group significantly en-
hanced the cell viability (p<0.01). 2. Compared with Sham group, the late apoptotic rate of OGD cells was significantly increased 
(p<0.01); compared with OGD group, the late apoptotic rate of Vinp group was significantly decreased (p<0.01). 3. Immunofluores-
cence test results: compared with Sham group, the number of Bax and Cleaved caspase-3 positive cells in OGD group was signifi-
cantly higher than that in Sham group, while the number of Bcl-2 positive cells decreased (p<0.05); compared with OGD group, the 
number of Bax and Cleaved caspase-3 positive cells in Vinp group was significantly decreased, while the number of Bcl-2 positive 
cells was significantly increased (p<0.05). 4. Western blot showed that the expression of Cx43 and p-Cx43 decreased after OGD/R 
injury, while Vinp could significantly increase the expression of Cx43 and p-Cx43 (p<0.05). Conclusion: Vinpocetine may inhibit 
the apoptosis of oxygen glucose deprivation/reoxygenated astrocytes by up-regulating Cx43 protection.

L 009

Effects of neuritin 1 on the recovery of cortical infarct in a mouse model of middle cerebral artery occlusion

Y. Fukuzaki, H. Kawai

Science and Engineering for Sustainable Innovation, Soka University, Hachioji, Tokyo, Japan

Question: In a rat model of stroke, enriched environment (EE) was shown to reduce cortical injury areas, suggesting that senso-
ry-evoked activities provide their protection (Lay et al., 2014, Eur J Neurosci. 40-9:3413–21). Molecular mechanisms for this pro-
tection are not yet clear and are being sought in this project. Methods: For middle cerebral artery occlusion (MCAO), anesthetized 
mice received rose bengal followed by craniotomy, green laser (15 mW) irradiation for 30 min at MCA, and cutting a clotted vessel. 
Recombinant human neuritin 1 (1 mg/l) or vehicle was injected stereotaxically at 1.5 or 2.5 mm posterior from bregma and 2 mm 
lateral from sagittal suture. Mice were returned to experimental cages for 3 days and sacrificed under anesthesia for triphenyltetra-
zolium chloride (TTC) assay or for immunofluorochemistry using antibodies against glial fibrillary acid protein (GFAP), neuroglia 
2 (NG2), and NeuN. Results: First, we confirmed the reproducibility of cortical injury protection by EE. Breeding for 3 days in EE 
following MCAO decreased injury areas, as measured by the TTC assay, whereas breeding in an empty cage for 3 hours before EE 
did not decrease the areas. Then, because of the neural activity dependence of its gene expression (Rickhag et al., 2007, Brain Res. 
1151:203–10) and because of its proposed neuroprotective functions (Sato et al., 2012, J Neurosci. 32-44:15388–402), neuritin 1 was 
injected into the cortex near injury areas immediately after MCAO, and analyzed the injury size and the distribution of GFAP-posi-
tive reactive astrocytes, NG2 expressing glia, and NeuN-immunopositive neurons in the cortex. The injury size measured within the 
GFAP-immunopositive glial scar was significantly decreased by neuritin 1 injection. The reduction in the injury size did not affect 
NeuN-positive neurons outside the glial scar, while NeuN positive cells existed more densely within the injury area. We observed 
macrophage-like NG2 glia inside the penumbra along the glial scar. Meanwhile, reactive NG2 glia were present within the penumbra, 
while regular NG2 glia appeared little affected just outside the penumbra. Neuritin 1 affected the distributions of macrophage-like 
and reactive NG2 glia. Conclusions: Although our experiments are still in progress, the results so far suggested that neuritin 1 affects 
the distribution of glial cells and protects stroke-induced cortical injury to some extent. 
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Symposium 8

Date: 25 May 2017
Time:13:30 – 15:00
Room: Saal Berlin

Treatment indications for vascular pathologies
Chairs: H.C. Diener, Germany and U. Sure, Germany

Treatment of aneurysms causing SAH 
D. Haenggi, Germany

Treatment of complex aneurysms 
P. Vajkoczy, Germany

Treatment of AVM and AVF with haemorrhage 
T. Meling, Norway

Treatment indication for cavenoma 
U. Sure, Germany

Symposium 9

Date: 25 May 2017
Time:13:30 – 15:00
Room: Salon Wien

Vascular alterations during focal cerebral ischemia: the impact of parenchymal tissue injury  
(focal ischemia) on the microvasculature 
Chairs: J. Aronowski, USA and G. del Zoppo, USA

Complement activation and acute microvessel responses to focal ischemia 
M.-G. de Simoni, Italy 

Alterations in adhesion receptor-matrix interactions within microvasculature due to parenchymal injury and 
their impact on the permeability barrier  
G. del Zoppo, USA

Microglial activation and their impact on the vasculature
J. Aronowski, USA

The role of IL-17 in focal ischemia: immunity and neurovascular regulation 
J. Anrather, USA
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Teaching Course 6

Date: 25 May 2017
Time:13:30 – 15:00
Room: Salon Moskau

Update neurorehabilitation
Chairs: V. Hoemberg, Germany and L. Saltuari, Austria

Restoration or compensation and when to switch 
V. Hoemberg, Germany

Sense and nonsense of using robots in motor rehabilitation
L. Saltuari, Austria

How to design and read clinical trials and metaanalyses 
J. Vester, Germany

Oral Session 11 • Neurointerventional management and neuroimaging (vascular and brain imaging)

OP 074 

Favorable revascularization therapy in patients with low ASPECT score smaller than 5 on DWI in anterior circulation stroke

E. Abergel1, D. Mantilla2,3, T. Sacagiu2, I. Mourand2, A. Bonafe2, C. Dargazanli2, O. EKER 2, G. Gascuo2, R. Carlos2, V. Costalat2

1Neuroradiology , RAMBAM Hospital , Haifa, Israel 
2Neuroradiology, CHU Montpellier GDC, montpellier, France 
3Neuroradiology, FOSCAL, Bucaramanga, Colombia

Background and purpose: Selection criteria for revascularization therapy exclude patients with large infarction, usually based on AS-
PECT score, which is an indicator of very poor prognosis. Our aim was to evaluate the efficacy and safety of revascularization therapy in 
patient with low ASPECT score (0-5) in the anterior circulation. Material and methods: We retrospectively analyzed 108 consecutive 
patients presenting low pretreatement ASPECT score on DWI. Sixty patients were treated by mechanical thrombectomy including 34 pa-
tients who received simultaneously intravenous thrombolysis (as bridging therapy). A control group of forty-eight patients no eligible for 
reperfusion therapy gives us a perspective of natural history. Clinical outcome was evaluated at 90 day by using mRS. Hemicraniectomy 
after malignant infarction, mortality and symptomatic intracranial haemorrhage were also reported. Results: Mean ASPECTS score was 
significantly higher in the treatment group (4.37 vs 3.02, p<0.005) without significant difference for mean initial NIHSS score between the 
2 group (20 vs 22). Successful recanalization (TICI 2b-3) was assessed in 75% of treated patients. Number of symptomatic intracranial 
hemorrhage occured in 5% of patients treated compar with 6.3% in the control group. Reperfusion therapy led to significantly reduced 
disability at 90 days compared with control (31.7% vs 4.2%) as well as hemicraniectomy after malignant infarction (3.3% vs 22.9%) and 
death at 90 days (23.3% vs 47.9%). Conclusion: In patients with acute stroke in the anterior circulation and low ASPECT score (0-5) re-
vascularization therapy led to a favorable clinical outcome at 90 days and reduce malignant infarction, hemicraniectomy and death.

Figure 1 
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Effect of retrievable stent size on endovascular treatment of acute ischemic stroke – a multicenter study

D. Yang, Y. Hao, W. Zi, H. Wang, Y. Xiong, G. Xu, X. Liu

Neurology, Jinling Hospital, Medical School of Nanjing University, Nanjing, China

Backgroud and purpose: The properties of stents are influenced by the stent diameter and play an important role in endovascular 
treatment. In clinical practice, a guideline for stent selection has yet to be established. The aim is to investigate the difference in effect 
of Solitaire retrievers with regard to diameter size. Materials and methods: Of 628 patients enrolled from the Endovascular Treatment 
for Acute Anterior Circulation Ischemic Stroke Registry (a multicenter and retrospective study), 256 were treated with the Solitaire 
4-mm device and 372 with the 6-mm device. We matched patients treated with the two sizes of stent using propensity score analysis. 
The successful outcome was reperfusion as measured by the modified treatment in cerebral infarction (mTICI) score immediately post 
procedure and the dichotomized modified Rankin Scale (mRS) score at 90 days. Symptomatic intracerebral hemorrhage and in-hospital 
mortality were also recorded. Results: After propensity score analysis, outcomes of the groups did not differ. In addition, in patients 
with atherosclerotic-related occlusion, a higher reperfusion rate (P=0.021) was observed in the Solitaire 4 group, as well as a shorter 
time interval (P=0.002) and fewer passes (P=0.025). Independent predictors of successful reperfusion in patients with atherosclerotic 
disease on logistic analysis were small stent (OR, 3.217; 95% CI, 1.129–9.162; P=0.029) and propensity score acting as covariate (OR, 
52.84; 95% CI, 3.468–805.018; P=0.004).Conclusions: We found no evidence for a differential effect of intra-arterial therapy with 
regard to the size of Solitaire retrievers. In patients with atherosclerotic disease, favorable reperfusion was associated with deployment 
of a small stent.
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Sphenoidal segment of the middle cerebral artery – angiographic review of the anatomy and clinical radiological relevance

R. Khatri, M. A. Qureshi, M. R. Afzal, P. Piriyawat, S. Cruz-Flores, A. Maud, G. J. Rodriguez

Neurology, Texas Tech Hospital, El Paso, United States

Introduction: The middle cerebral artery (MCA) occlusion is the most commonly treated with mechanical thrombectomy. However, 
there is no standard definition of the different MCA segments and it has become operator dependent. It is assumed that in most cases the 
main trunk has a straight course, its bifurcation occurs at the sphenoidal (horizontal, M1) and insular (vertical, M2) junction (genu) and 
the lenticulostriate arteries arising from the main trunk. Objective: The purpose of the study was to evaluate and understand the detailed 
angiographic anatomy of the sphenoidal segment, specifically the pattern of its major trunk bifurcation, course angulation and takeoff 
site of the lenticulostriate arteries (LSAs). In addition to review the current available neurosurgical and radiological definitions with 
emphasis on practical analysis in providing clinical radiological information. Methodology: A total of 500 (1000 cerebral hemispheres) 
consecutive patients undergoing cerebral angiograms were selected between January 2011 and March 2014. The bifurcation pattern of 
the MCA was classified as classical, when it occurred at the sphenoidal and insular segment junction (genu) and non-classical when it 
occurred prior to the genu, giving a pre-bifurcation segment (main trunk) and a post-bifurcation (divisions) segment. Early bifurcation 
was defined when it occurred within 10mm of its origin. Results: In more than half of the patients (51.7%) the non-classic main trunk 
bifurcation pattern was noted. The most common course angulation was Straight accounting for 429 MCA”s (48.4%), followed by 
oblique descent, which was found in 234 MCA”s (26.4%). Convexity downwards, oblique course dorsad and convexity dorsad were 
found in 99 (11.8%), 90 (10.2%) and 17 (3.8%) respectively. The LSA”s originated from the main trunk (medial, middle and lateral 
segments) in only 50% of the cases. It was noted that in the non-classic bifurcation pattern of the MCA, the LSA”s takeoff could be 
found in a division. Conclusion: It is important to standardize the anatomy of the sphenoidal segment of the MCA for clinical and re-
search purposes. Occlusions of the sphenoidal segment (M1) could affect the main trunk or a division with or without involvement of 
the LSAs. The course angulation of the horizontal segment may not be straight, challenging blind navigation and recanalization during 
mechanical thrombectomy.

OP 077 

Diagnostic accuracy of the susceptibility vessel sign to predict occlusive thrombus composition in acute anterior ischemic 
stroke varies among MRI units – in-vitro multi-machines demonstration

R. Bourcier1, L. Detraz1, M. Mirza2, O. Naggara3, H. Desal1

1Neuroradiology, University Hospital, Nantes, France 
2Research and Development, Neuravi, Galway, Ireland 
3Neuroradiology, Hospital saint Anne, Paris, France

Background:The susceptibility vessel sign (SVS) on MRIis related to thrombus location, composition and size, in acute stroke. No 
study has questioned its inter MRI machines agreement. We aimed to compare in vitro the diagnostic accuracy of 4 different MRI 
machines for thrombus histological characterization. Materials and methods: 35 thrombianalogs of different composition that was 
histologically categorized as fibrin-dominant, mixed, or red blood cell (RBC)-dominant.We scanned these thrombi on four different 
MRI machines with T2* sequenceaccording the constructor parameters. Nine radiologists,blinded to thrombus composition and MRI 
machine model, classified twice, in a two-week interval, the SVS of each thrombus as absent, questionable, or present. Weighted kappa 
was calculated along with 95% confident interval (CI).We calculated the sensitivity, specificityand accuracy of the SVS on each MRI 
machines to detect RBC dominant thrombi and compared it between MRI machines. Results: The SVS was present in 42%, absent in 
33%, and questionable in 25%. The inter-machine agreements were moderate to good, ranging from 0,45 (CI: 0,37-0,52) to 0, 67 (CI: 
0,61 – 0, 74). The correlation between the SVS and the thrombus composition was moderate κ: 0,50 (CI: 0, 44 – 0,55) to good κ: 0, 76 
(CI: 0,72-0,80). Sensitivities, specificities and accuracy to identify RBC-dominant clots were significantly different between MRI ma-

chine (p<0.001). Conclusion: The diagnostic accuracy of the SVS to determine thrombus composition varies significantly among 
MRI machines. Normalization of T2*-sequences between vendors is probably needed to better predict thrombus composition in 
future multicenter studies.
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High resolution magnetic resonance imaging – a noninvasive modality for evaluation of intracranial stent efficacy and 
morphology

P. Gao1, Q. Yang2, Y. Wang1, Y. Chen1, Y. Ma1, V. Jadhav3,4, L. Jiao1

1Department of Interventional Neuroradiology and Neurosurgery, Xuanwu Hospital, Capital Medical University, Beijing, China 
2Department of Radiology, Xuanwu Hospital, Capital Medical University, Beijing, China 
3Department of Neurosciences, St. Mary’s Medical Center, Duluth, Minnesota, United States 
4Department of Neurosciences, Mercy Rockford Health System, Rockford, Illinois, United States

Background and purpose: High-resolution magnetic resonance imaging (HR-MRI) is an emerging non-invasive modality for 
evaluation of intracranial atherosclerotic stenosis and chronic occlusion. However, the utility of HR-MRI for assessing in-situ 
intracranial stent remains to be determined. We compared HR-MRI with catheter angiography to evaluate efficacy of Wingspan 
stent for symptomatic intracranial atherosclerotic stenosis (70 – 99% angiographically) and studied post-procedure stent and 
vessel wall morphology and remodelling. Methods: We retrospectively reviewed patients (December 2013 – December 2014) 
with recent TIA or stroke caused by 70-99% intracranial stenosis or chronic occlusion of a major artery (middle cerebral artery, 
basilar artery, intracranial internal carotid artery and vertebral artery). 3-Tesla MRI was used to render in-vivo imaging of pre- and 
post-stenting (including pre- and post-contrast T1 weighted imaging – T1W1) and obtain lumen size to compare with catheter 
angiography. Results: Twelve patients were recruited for this study: nine with stenting alone using Wingspan stent and three with 
endovascular recanalization. Technical success rate was 100% without complications. Gadolinium enhancement was noted in 
pre-stenting stenotic segments and post-stenting arterial wall remodeling. HR-MRI and catheter angiography were comparable 
for assessment of luminal patency restoration. Conclusions: HR-MRI is an effective non-invasive modality to evaluate efficacy 
of intracranial stenting and to study stent and arterial wall morphology and remodeling. 

Figure 1: Pre-stenting (upper panel) vs. post-stenting (lower panel). A 51-year-old man with symptomatic BA steno-
sis (70-99%). A1-B1, severely stenotic middle segment of BA on angiogram; C1-E1, post-contrast T1WI HR-MRI 
showed an eccentric homogenously enhancing plaque along the anterior wall of BA. The stenosis was treated with a 3.5-
15 mm Wingspan stent; A2-B2, luminal stenosis improved after stenting on angiogram; C2-E2, enhancement and vol-
ume of the arterial wall was significantly attenuated after stenting with few residual enhancing signals in the anterior wall. 
 

 
 
 
Figure 2: A 58-year-old man with symptomatic left VA occlusion. A1, a long-segment severe stenosis at right VA between 
PICA orifice and vertebro-basilar junction; B1, left VA occlusion; C1, simultaneous angiogram in both VA revealed the oc-
clusion segment; D1-E1, left VA occlusion segment was clearly shown on post-contrast T1WI HR-MRI; the lumen was filled 
with high signals and no flow void signals were observed at the cross-section view. Endovascular recanalization of left VA 
was successfully performed with a 3.0-20 mm Wingspan. A2, super-selective angiogram; B2, angiogram after left VA recanal-
ization; C2, simultaneous angiogram in both VA; D2-E2, attenuated signals of enhancement on post-contrast T1WI HR-MRI. 
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sReal world results of endovascular treatment for acute anterior circulation ischemic stroke – a multicenter registry in China

W. Zi, H. Wang, D. Yang, Y. Hao, G. Xu, Y. Xiong, X. Liu

Nanjing Jinling Hospital, Nanjing, China

Question: To investigate safety, clinical outcomes and predictors for poor functional outcome aftert endovascular treatment in a re-
al-world practice. Methods: Stroke patients treated with stent-like retrievers for recanalizing a blocked artery in anterior circulation 
were enrolled from 21 stroke centers in China. Main outcomes were modified Rankin Scale (mRS) (0-2 as independence, 3-6 as poor) 
at 90 days, symptomatic intracerebral hemorrhage (sICH) at 72 hours and death at 90 days. Logistic regression was used to identify pre-
dictors for poor functional outcome at 90 days. Results: Of the 698 patients, 304 (43.6%) patients had functional independence at 90 
days. sICH rate was 15.5% (108/698) and mortality rate at 90 days was 25.4% (177/698). Age (odds ratio [OR] 1.04, 95% confidence 
interval [CI]: 1.02–1.07), NIHSS score at admission (11–20 vs. ≤10: OR 2.38:1.23–4.59; ≥21 vs. ≤10: OR 3.66: 1.72–7.80), glucose 
(OR 1.09: 1.01–1.18), onset to groin puncture >6 hours (OR 1.88: 1.06–3.31), sICH (OR 15.49: 5.16–46.43), and pneumonia (OR 3.15: 
1.86–5.32) were independent predictors of poor functional outcomes, and good recanalization (OR 0.263: 0.129–0.536), preoperative 
ASPECTS 8–10 (OR 0.48: 0.28–0.83) and good collateral flow (OR 0.50: 0.32–0.79) were protective factors. Conclusions: Endovas-
cular treatment had acceptable functional independence rate but higher sICH rate in acute anterior circulation stroke patients. Moderate 
to severe stroke, large infarct, high glucose level, poor collateral flow, long treatment delay, poor recanalization, sICH, and pneumonia 
contributed independently for poor functional outcome at 90 days.
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Semi-automated detection of high-risk carotid artery plaque features from computed tomography angiography

A. Gupta1, K. Al-Dasuqi1, H. Kamel2, G. Gialdini2, H. Baradaran1, X. Ma3, K. Johnson4, D. Paik3, M. Rosol3, A. Buckler3

1Radiology, Cornell University, New York City, United States 
2Neurology, Cornell University, New York City, United States 
3Elucid Bioimaging, Wenham, United States 
4Arbor Analytics, Ann Arbor, United States

Question: Though magnetic resonance imaging (MRI) has taken a major role in evaluating for high-risk plaque, MRI can be challeng-
ing to perform in real-world situations. Recent studies based on subjective imaging study interpretations have shown that computed 
tomography angiography (CTA) imaging data holds significant potential in identifying high-risk plaque features. We evaluated wheth-
er clinically routine CTA could be analyzed via a semi-automated approach to extract internal carotid artery (ICA) plaque features 
associated with recent ipsilateral ischemic stroke or transient ischemic attack (TIA). Methods: Vascular risk factors and history of 
cerebrovascular ischemic events were obtained from 127 subjects with CTA confirmed moderate (≥50% to 69%) and severe (≥70% to 
99%) ICA stenosis. ICA plaque features were analyzed from routinely acquired, standard-of-care clinical CTA neck studies with the 
aid of rapid, semi-automated plaque analysis software. Univariate and logistic regression models were developed to assess the value of 
plaque features over stenosis measurements alone in predicting symptomatic plaque status using net reclassification improvement and 
receiver operator characteristics analyses. Results: A total of 83 patients had NASCET-defined moderate ICA stenosis (≥50% to 70%), 
40 of whom had recent ipsilateral ischemic events (30 strokes and 10 TIAs) and 43 of whom were asymptomatic. A total of 44 patients 
had NASCET-defined severe ICA stenosis (≥70% to 99%), 25 of whom were symptomatic (19 strokes and 6 TIAs) and 19 of whom 
were asymptomatic. CTA-determined proportional occupancy of calcium, lipid-rich necrotic core area, and a positive remodeling ratio 
were associated with ICA plaques ipsilateral to recent ischemic stroke or TIA. Compared to classification of patients based on stenosis 
severity alone, we found that CTA plaque features resulted in a net reclassification improvement of 18%, which was further increased 
to 25% when risk factors were taken into account. Area under the curve improved from 0.54 to 0.68 when plaque features were taken 
into account. Conclusions: Detailed ICA plaque anatomic and compositional features can be evaluated using routinely acquired CTA 
and high-risk features from such an analysis are associated with plaques ipsilateral to recent ischemic stroke or TIA. Further work with 
rapid and widely accessible plaque imaging strategies is warranted to increase the meaningful clinical impact of vessel wall imaging 
techniques. 

Figure 1 
 

 
 
 

Figure 2 
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The nonsense of strict image based inclusion criteria for mechanical thrombectomy – a single center analysis of untreated vs. 
treated patients with unfavorable baseline imaging

D. Behme, I. Maier, M. Schnieder, I. Tsogkas, S. Katharina, K. Alexander, M. Bähr, M. Knauth, J. Liman, M. N. Psychogios

University Medical Center Göttingen, Göttingen, Germany

Introduction: Since 2015, endovascular treatment (EVT) for acute ischemic stroke (AIS) with large artery occlusion has become the 
standard of care. However; the question if patients should be excluded from EVT based on pre-interventional imaging remains open. 
We therefore investigated untreated (before 2015) and treated patients (from 2015-2016) to elucidate the effects of strict image based 
inclusion criteria for EVT. Material and methods: We retrospectively analyzed our prospectively kept stroke database searching for 
all patients who presented within 6h of onset with unfavorable imaging findings. Unfavorable imaging was defined as CBV ASPECTS 
<71, which was the exclusion criterion at our institution before 2015. CT Perfusion imaging has still been acquired after the publication 
of MRClean until today but is no longer used as an in-or exclusion criterion within 6h of stroke onset. Results: A total of 60 patients met 
the inclusion criteria, 40/60 were not treated mechanically between in 2013/ 14, 20/60 were treated despite unfavorable pre intervention-
al imaging findings in 2015/16. Baseline characteristics and percentage of patients treated with iv tPA were not significantly different in 
both groups. At discharge 40% of the interventionally treated patients had a good outcome at discharge (15% in the untreated cohort). 
Additionally the median NIHSS and mRS at discharge were significantly lower in the treated cohort (p=0,005 and 0.002 respectively). 
Conclusion: Strict image based inclusion criteria exclude patients from EVT who are likely to benefit from therapy and should there-
fore no longer be applied in clinical practice within 6h of symptom onset.

Figure 1 
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Acute postinterventional occlusions of new generation carotid stents after endovascular emergency treatment of tandem 
occlusions

U. Yilmaz1, H. Körner1, R. Mühl-Benninghaus1, A. Simgen1, C. Kraus1, S. Walter2, S. Behnke2, K. Faßbender2, W. Reith1, M. M. 
Unger2

1Department of Neuroradiology, Saarland University Hospital, Homburg, Germany 
2Department of Neurology, Saarland University Hospital, Homburg, Germany

Question: A new generation of carotid artery stents that uses a second micromesh layer to reduce embolic events during carotid 
artery stenting has recently been introduced. At the same time emergency carotid artery stenting is recently gaining attention since 
a series of randomized trials demonstrated the benefit of mechanical thrombectomy in acute large vessel occlusions of the anterior 
circulation and 30% of those are accompanied by an additional occlusion or high grade stenosis of the extracranial ICA that requires 
PTA and/or stenting in order to gain access to the intracranial clot. Yet, it has not been investigated whether the new stentdesign 
influences complication rates in the emergency setting. The purpose of this study was to compare acute occlusion rates of the new 
double layer stents with those of classic single layer stents in acute stroke. Methods: Patients with acute tandem occlusions of the 
anterior circulation who were endovascularly treated at our institution were identified from our registry of neuroendovascular inter-
ventions.Clinical, angiographic and neuroimaging data was analyzed. Endpoints included acute occlusions of the carotid stents and 
symptomatic ICH. Results: 47 patients were included. Double layer stents (n = 20) had a significantly higher rate of acute occlu-
sions than classic single layer stents (45% vs. 3,7%, P = .001, OR 21.3, 95% CI 2.4-188.4). Conclusions: The recently introduced 
double layer stents have a higher risk of acute occlusion compared to the classic single layer stents in the treatment of acute stroke.
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7-PreAlb was correlated with n-3 PUFA (p<0.05) and 7-TCHO with n-3 PUFA (p<0.05), whereas 7-Alb had possible relation to Pr 
(p<0.1). Conclusions: Higher intake of EPA and DHA contained as n-3 PUFA in EF lead to higher prealbmin and T-CHO level on the 
7th day and had possibly beneficial effects on preventing early energy malnutrition in severe stroke patients.
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TIA Referrals - How accurate are they?

A. Morjaria, N. Goel

Royal Stoke University Hospital, UHNM, Stoke-On-Trent, United Kingdom

The aim of this statement is to provide comprehensive evidence-based recommendations, on the transient ischemic attack referral pro-
cess as suggested by RCP Stroke Guidelines 2016. 46,000 people in the UK have a first incidence of TIA every year(1) and statistics 
have shown, that 1 in 12 people who have a TIA will go on to develop a Stroke within a week(2). These vitally important statistics 
demonstrate the importance of TIA management which is why we undertook this audit to look at the current referral process for County 
Hospital, Stafford, England. We took a retrospective look at 6 months of referral data, to assess the appropriateness by correlating initial 
suspected diagnosis of TIA with final diagnosis. Data collection utilised scanned referral forms and clinical outcome letters, recorded 
and analysed on Excel. 173 patients were included in the audit of which only 37% had a confirmed TIA diagnosis as clinical outcome. 
Figure 1: Pie Chart demonstrating the total number of true TIA diagnoses over a 6 month period (April 2016 to September 2016). With 
a less than 50% yield as TIA as the final diagnosis we have to consider redesigning the current referral form. The current decision tool 
includes atypical symptoms for TIA presentation but despite this, many patients were referred on the Rothwell score. In conclusion a 
recommendation would be to alter the referral form, by expanding the decision tool and potentially eliminating the Rothwell score al-
together; to limit atypical presentations with cardiovascular risk factors alone, but equally to target all TIA patients to be seen urgently 
within 24 hours. This has both positive financial implication and improved outcomes for future TIA clinics. References: 1. Scarbor-
ough, P Peto, V Bhatnagar, P, Kaur, A Leal J, Luengo-Fernandez R, Gray A, Rayner M, Allender S (2009) Stroke statistics. British Heart 
Foundation and Stroke Association: London. 2. State of the nation (2016) Stroke statistics. Stroke Association. https://www.stroke.org.
uk/sites/default/files/stroke_statistics_2015.pdf (last accessed January 2017).
Figure 1 
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Quality of life of ischemic and hemorrhagic stroke survivors in Kyrgyzstan

I. Lutsenko, S. Zhumakeeva

Neurology, Bishkek City Civil Clinic 1, Bishkek, Kyrgyzstan

Background and aims: To evaluate overall and domain-specific quality of life (QOL) in stroke survivors and to identify variables 
that predict quality of life after stroke. Method: A cross-sectional,with nested case-control study. Subjects were 70 stroke survivors 
who were interviewed 1, 2 and 3 years after stroke. Quality of life was measured with WHOQOL-BREF for four domains (health and 
functioning, socioeconomic, family, and psychological-spiritual). We used Barthel index ( ADL), Zung depression scale, MCANS 
scale for clinical condition. Independent variables were age, social class, aphasia, functional status, motor impairment, depression, 
comorbidity, and perceived social support. Results: 115 patients underwent our testing, 60 with IS ( 53,91 ± 15,32 years) and 50 
with HS (46,11 ± 8,32). According to ADL, 74,29% with IS are dependent from others, and only 25.71% are independent (p=0.001). 
The was a negative correlation between ADL and Zung scale in IS patients ( p=0.01). Moderate depression was more expressed in 
patients with IS (65%) while high anxiety in HS patients. OR for stroke in depressive patients were 2.8 (95% 1.8-2.1). OR for motor 
disturbances were 1.8 (95% 2.1 -3.2) in depressive patients with IS. Depression, perceived social support, and functional status pre-
dicted quality of life (adjusted R2=.27) and contributed to prediction of domain quality of life. Social support and three additional 
variables, social class, age, and cardiovascular disease, predicted socioeconomic quality of life. Conclusion: Higher depression 
scores and low ADL was more expressed in patients with motor disturbances. IS was an independent predictor of depression and 
high dependency from relatives in Kyrgyzstan.

P 231

A longitudinal UK-based multi-centre study of warfarin anticoagulation control

S. Abohelaika, H. Wynne, P. Avery, B. Robinson, P. Kesteven, F. Kamali

Newcastle University, Newcastle upon Tyne, United Kingdom

Introduction: Maintaining anticoagulation stability is critical to optimising safety of warfarin therapy for stroke prevention in 
patients with atrial fibrillation. Time within therapeutic INR range (TTR) is a standard measure of anticoagulation stability and a 
reflection of quality of warfarin management. Factors influencing TTR are both individual based (predicting risk of major haem-
orrhage, ischaemic stroke and all-cause mortality) and centre based (predicting all-cause mortality). Identification of factors that 
influence anticoagulation control is important for the optimisation of treatment safety. Objectives: To investigate the influence of 
age, gender and monitoring setting on long-term anticoagulation control in different UK-based anticoagulation monitoring sites. 
Patients and methods: Anticoagulation electronic records from seven sites across six different regions in the UK between 2000 and 
2014 of patients with atrial fibrillation receiving warfarin for stroke prophylaxis, managed by either hospital anticoagulant clinic, 
general practice, or domiciliary service, were extracted from DAWN warfarin dosing programme. TTR, as well as time below and 
above target INR range were calculated to assess anticoagulation control. Frequency of INR monitoring and number of warfarin 
dose changes were determined as measures of centre-based patient management. Polynomial regression was used to analyse data. 
P<0.05 was considered as statistically significant. Results: Data on 26,307 atrial fibrillation patients (equating to 214,876 patient 
years) [18,836 (71.6%) in general practice and 2,538 (9.6%) in hospital based clinics; and 4,933 (18.8%) in domiciliary service] 
were available for analysis. For the whole population, the TTR increased with increasing age, peaking to about 80% at 70-75 years 
of age, and then declining with increasing age. According to age, one site achieved the highest TTR (P<0.0001) and one site the 
lowest TTR (P<0.0001), compared to the other sites. The number of warfarin dose changes and INR monitoring events were sig-
nificantly lower in one site compared to the others (P<0.0001). The probability of TTR≤ 65% was significantly the highest in one 
site (P<0.0001), the lowest in another site (P<0.0001) compared to other sites; and the probability of TTR≤ 65% was significantly 
higher in home monitored patients (P<0.0001) compared to clinic monitored patients. Conclusion: Anticoagulation control varied 
according to age across all the different sites. Further explorations, to identify the individual- and centre-based factors which influ-
ence anticoagulation control, are needed.
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Possible utility of n-3 polyunsaturated fatty acids, branched chain amino acids, middle chain triglycerides contained in en-
teral formula to prevent early energy malnutrition in severe acute stroke patients treated with enteral nutrition

T. Mori, Y. Tanno, S. Kasakura, K. Yosioka, N. Nakai

Stroke Treatment, Shonan Kamakura General Hospital Stroke Center, Kamakura, Japan

Background: Energy malnutrition (EM) sometimes occurs in severe acute stroke patients treated with enteral nutrition (EN). Some 
components of enteral formula (EF) are expected to prevent EM. Purpose: The aim of our retrospective study was to investigate 
whether total protein (tPr), branched chain amino acids (BCAA), middle chain triglyceride (MCT), EPA and DHA as n-3 polyunsat-
urated fatty acid (PUFA) contained in EF prevented EM. Methods: We included in our retrospective study acute stroke patients 1) 
who were admitted to our stroke center between Sep 2015 and July 2016, 2) who started to have EN within 3 days of admission and 
continued to use it over 7 days, i.e., PEPTAMEN AF (Nestle Health Science) as EF, IMPACT (Nestle Health Science) and MEIN 
(Meiji), 3) who underwent blood examination on the 7th day. We evaluated patients” features, their daily intake of tPr, BCAA, n-3 
PUFA and MCT, serum albumin (Alb) (g/dl), prealbumin (PreAlb) (mg/dl) and total cholesterol (T-CHO) (mg/dl) on the 7th day. 
Results: Forty-five patients matched our inclusive criteria and were analyzed. The median age was 75.2 years. We used PEPTAMEN 
AF in 12 patients, IMPACT in 10 patients and MEIN in 23 patients. Their average calorie intake was 1,249 kcal/day, average tPr 
68.1 g/day, average BCAA 13.5 g/day, median n-3 PUFA 0.81 g/day and median MCT 8.3 g/day. On the 7th day, their average Alb 
(7-Alb) was 2.9 g/dl, average PreAlb (7-PreAlb) 17.1 g/dl and average T-CHO (7-TCHO) 150.0 mg/dl. Univariate analysis showed 
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Descriptive study of the first 500 thrombectomies performed at the Clinical University Hospital Virgen de la Arrixaca – 
Murcia, Spain

G. Valero López1, A. Morales Ortiz1, L. Albert Lacal 1, A. E. Baidez Guerrero1, C. Sanchez-Vizcaino Buendia, 1, E. Carreón 
Guarnizo1, L. Fuentes Rumí1, J. M. Cabrera Maqueda1, E. Garcia Molina1, J. Díaz Pérez 1, B. García-Villalba Navaridas.2, M. Espi-
nosa de Rueda. 2, R. Hernandez Clares1, O. Morsi Hassan1, J. López Sanchez1, M. T. Alba Isasi1, J. Vazquez Lorenzo1

1Servicio de Neurologia. , Hospital Virgen de la Arrixaca. , Murcia, Spain 
2Servicio de Radiologia, Hospital Virgen de la Arrixaca, Murcia, Spain

Introduction: Mechanical thrombectomy (MT) with stent-retriever devices and aspiration systems has shown benefit in thetreatment 
of ischemic stroke due to large vessel occlusion. Last few years several clinical trials have been published which demonstrated the 
benefit of using both mechanical thrombectomy and medical treatment. Objectives: Mechanical thrombectomy was established in our 
hospital in 2010. The main objective of our study is to analyze the results after having subjected 500 patients to intraarterial mechan-
ical thrombectomy. Methods: We performed a descriptive study of 500 patients with acute stroke secondary to large vessel occlusion 
who had been subjected to an intraarterial mechanical thrombectomy between April 2010 and April 2016 regarding epidemiological, 
clinical, procedural and prognostic variables. Note that our study includes all patients with stroke secondary to large vessel occlusion 
in anterior circulation, posterior circulation, wake-up stroke and patients over 80 years old. Results: The mean age of our sample is 
67.56 years and 50.1% of it are women. The most frequent occluded artery was the middle cerebral artery in its M1 segment (41.2%). 
13.8% of the procedures were performed in occlusions of posterior territory. Note that 10.8% of the patients treated with MT corre-
sponded to wake-up stroke. The most frequent etiology (40.8%) of strokes was cardioembolic origin. With reference to the technique 
of the procedure, the most used device is stentriever (45.6%). The mean duration of the procedure is 73 min and 309 min for the time 
from groin puncture. 76.3% of our patients started the procedure 6 hours before de the symptoms started. Our recanalization rate 
is 92.2%, with a periprocedural complication rate of 5.4%. Additionally, 9.7% of the patients suffered a symptomatic hemorrhage 
defined as the one which decreases four points in the NIHSS scale. 40.9% of patients subjected to MT had a favorable Rankin after 
3 months. The mortality rate after 3 months is 24.2%. Conclusion: Data from daily clinical practice in our hospital after 500 throm-
bectomies indicate that it is a safe procedure and improves the prognosis of patients. The results are favorable even when including 
situations such as wake up stroke, occlusion of the posterior territory or patients over 80 years old who are common in daily practice 
but are notanalyzed in some trial.
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Incdence of ischemic stroke in constantine city

F. Boubekeur saddik, M. Abdarrahim, S. Fatima

Faculté De Médecine Constante. Algérie, Constantine, Algeria

Background: Ischemic stroke in young adults is relatively rare, from 25 at 40% of ischemic stroke in young remain without definite 
causes. This study evaluated the incidence of cérébral infarctus in Constantine city and investigated the etiologic and prognostic of 
young ischemic stroke. Methods: A retrospective and prospective observational study conductor at the neurology department of the 
University Hospital in Constantine. Criterions for inclusion were confirmed ischemic stroke by neuroimaging and age> 15 and ≤ 50 
years. An exhaustive exploration etiologic was achieving. We study the etiologies according to TOAST classification, admission NI-
HSS, and Mortality at one month. Results: 366 patients aged between 16 and 50y hospitalized between 1 /1/ 2003 and 6/ 30/ 2011( 
212women and 154men )with an average age at 41. 20years. The incidence was 13.40/100000 between 2008 and 2010 The main 
risk factors found are tobacco 26.78%, hypertension 34.70%, migraine16.94% and diabetes in 16.67% .The cardiac causes are the 
first etiologies found with 22.95% followed by others etiology in 19.67,%. Lacunars are the third with 14.21%, atherosclerosis in 
7.65%.33.06% was undetermined cause. The average NIHSS was 6.6, mortality was 9.84%. Discussion and comments: the inci-
dence of ischemic stroke is higher in Constantine city. A female predominance, M / F = 0.72. The cardiac causes are the most found, 
especially the myocardial infarction 7.93% and valvulopathies 7.16!%. High frequency of lacunars stroke may be explained by the 
increase of incidence of vascular risk factors such hypertension, smoking and diabetes. The ischemic stroke young recruited are 
moderately severe, with an average NIHSS =6.6. The mortality is higher than in the similar study. Conclusion: Our study found that 
incidence of cerebral infarct in young have grown. The main etiologies of ischemic stroke in Algerians Youngs are the embolic heart 
disease, others etiology and lacunars. While over a third remains without a known cause, hence the necessity to push the explorations 
to identify the etiology.
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Stroke incidence and association with risk factors in women in Uzbekistan

D. Akramova, G. Rakhimbaeva, N. Vakhabova, N. Akramova

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Objective: To study stroke incidence among women over 43 years of age with a focus on subdividing by stroke type, to consolidate 
end points and associations with risk factors. We examined 102 women in the general Uzbek population. Materials and methods: 
Association with baseline smoking, body mass index (BMI), waist–hip ratio, hypertension, serum lipids, physical inactivity, perceived 
mental stress and education. Associations with atrial fibrillation (AF), diabetes, baseline hypertension and myocardial infarction (MI). 
Blood pressure (BP) levels 1–3, corresponding to modern guidelines, in relation to stroke risk. Results: Validation reduced unspec-
ified stroke diagnoses from 37% to 11%. Age-standardized incidence rate per 100 000 person-years was 448. A multivariate model 
showed a significant association between ischemic stroke and high BMI: HR 1.07 (95% CI 1.02 to 1.12), smoking 1.78 (1.23 to 2.57) 
and low education 1.17 (1.01 to 1.35). Significant association was seen between hemorrhagic stroke and, besides age, physical inac-
tivity 2.18 (1.04 to 4.58) and for total stroke also hypertension 1.45 (1.02 to 2.08). Survival analysis showed a significantly increased 
risk of stroke in participants with diabetes (p<0.001), AF (p<0.001) and hypertension (p=0.001), but not MI. Stroke risk increased 
with increasing BP levels but was already seen for diastolic pressure grade 1 and particularly when combined with systolic BP grade 
1; 1.62 (1.17 to 2.25). Conclusion: Hypertension, smoking, AF, diabetes and high BMI were associated with increased stroke risk. 
Low education was associated with stroke. Validation of National Patient Registry diagnoses to increase specified diagnoses improved 

data quality.
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Hormonal status in patients with acute ischemic stroke in uzbekistan – cortisol and insulin-like growth factor-1 igf

A. Umarov, N. Vakhabova

Department of Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Objectives: We aimed to study the dynamics of cortisol levels and insulin-like growth factor-1 (IGF) and to assess the effects of these 
hormones on the course and outcome of ischemic, atherothrombotic, or cardioembolic strokes. Methods: There was used a statistical 
analysis of the dynamics of cortisol and IGF concentrations in 34 patients admitted to hospital of Tashkent Medical Academy in the ear-
ly hours since the onset of the stroke. Depending on the status of carbohydrate metabolism, all patients were divided into three groups: 
ischemic stroke with no distrubances of carbohydrate metabolism, with stress hyperglycemia and with diabetes mellitus. Results: In 
patients with stress hyperglycemia, the stress response was excessive, proven by higher levels of cortisol in these patients in the early 
days of the disease compared with those in patients without disorders of carbohydrate metabolism. Hypercortisolemia was associated 
with the level of glucose, the volume ischemic focus and the outcome of stroke, suggesting a role of the stress-realizing system in the 
regulation of carbohydrate metabolism. In patients with diabetes revealed was the relationship between levels of IGF and the factor, 
complicating the course of ischemic stroke, which natural worsened the outcome of the vascular process. Conclusions: Hypercor-
tisolemia enhances ischemic brain damage, worsening disease outcome in patients with ischemic stroke with stress hyperglycemia, 
whereas in diabetic patients disturbances of the cortisol metabolism have a less predictive value.
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Ramadan fasting and intracerebral haematoma – incidence and outcomes 

H. Egila, O. Elshafei, M. Abdelsalam

Neurology, Mansoura faculty of Medicine, EL Mansoura, Egypt

Objective: Evaluate the effect of Ramadan fasting on incidence of intracerbral haematoma and its outcomes. Background: In Rama-
dan, about one billion Muslims are fasting with change of their life style. Design/Methods: 69 patients enrolled in this study , 18 pa-
tients were fasting in Ramadan,14 patients were not fasting and 37 patients one month later.The in-hospital clinical course and mortal-
ity rate of these patients were recorded. Results: 8 fasting patients with intracerberal haematoma died, 8 non-fasting patients died and 
16 patients died in the month after Ramadan with no significant difference between the three groups p>0.05. Also NIHSS , haematoma 
expansion and MRS ,there were no significant difference between the three groups p>0.05. Conclusions: Incidence and outcomes of 
intracerbral haematoma in Ramadan was the same as the other month and fasting has no effects on either incidence or outcomes.
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Sex disparities in stroke care and recovery in Lebanon

R. Abdo1, H. Hosseini2, P. Salameh3, H. Abboud4

1Doctoral School of Sciences and Technology, Lebanese University, Beirut, Lebanon 
2Department of Neurology, Henri Mondor Hospital AP-HP, Paris, France 
3Faculty of Medicine, Lebanese University, Beirut, Lebanon 
4Department of Neurology, Hotel Dieu de France Hospital, Saint Joseph University, Beirut, Lebanon

Question: Differences between women and men in relation to stroke are increasingly being recognized. Methods: From August 1, 
2015 to July 31, stroke patients treated in 8 different Lebanese hospitals were included in this study. Baseline characteristics, etiology, 
diagnostic studies, clinical outcome, complications, and quality of life of women were compared to those of men. Results: Of 203 
strokes patients, 111 (42.4%) were women. As compared with men, women were older (W: 73.2±12.3 vs. M: 67.8±12.0 P=0.004), 
had more atrial fibrillation (W: 49.1% vs. M:22.1% P=0.001) and a lower rate of diabetes (W:31.8% vs. M:51.5% P=0.012). Embolic 
stroke was more frequent in women (W: 48.4% vs. M: 22.9%), and men are more likely to have lacunar strokes (W:6.5% vs. M:25.0%). 
Females had higher National Institutes of Health Stroke Scale scores at admission (W:12.4±9.8 vs. M:8.5±8.6 P=0.005) and higher 
modified Rankin Scale scores (W:4.0±1.7 vs. M:2.9±2.0 P<0.001) and lower Barthel Index (W:40.3±38.4 vs. M:66.1±35.9 P<0.001) 
at discharge as compared with males. Mortality rate was higher in women compared to men (W:16.2% vs. M:10.6%) but a significant 
difference couldn’t be detected (P=0.26). Complications occurred in women more than men (W:40.5% vs. M:21.4% P=0.005). Wom-
en’s stroke specific quality of life was lower than that of men (W:140.6 ±50.1 vs. M:163.5 ±54.8 P=0.009). Conclusion: In Lebanese 
population, stroke affects women and men differently. Women are older, affected more severely, and are more likely to be disabled 
after stroke than men.
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Health profile of Kyrgyz inhabitants – analysis of lifestyle of patients with ischemic stroke and implementation of mediterra-
nean diet in Kyrgyzstan

I. Lutsenko, A. Ismailova

Neurology, Bishkek City Civil Clinic 1, Bishkek, Kyrgyzstan

Background and aims: Healthy lifestyle consists of use of Mediterranean diet (MD), no smoking, regular physical exercises, no alco-
hol abusing, moderate consumption of red wine and intake of big amount of vegetables and olive oil. We conducted a cross-sectional 
with nested case-control study to evaluate the style of nutrition and healthy profile of patients with IS in Kyrgyzstan. Method: The total 
sample was 280 people: 180 patients underwent IS and 100 controls. Objects were interviewed according to our detailed questionnaire. 
Results: Age range was 42 to 86 years; median age was 60,16. 47% were women. According TOAST ischemic strokes there was a 
prevalence of large artery atherosclerosis (LAA) (56,9%). In the group of IS we among LAA strokes we found significantly higher 
consumption of animal fats and carbohydrates (OR=2.8 (95% 3.1-4.6), low consumption of vegetables (p=000.1), fruits and water less 
than 2 l in daily intake. 34% of patients consider fat as traditional food preference. 87,5% (p=0.001) do not consume olives and olive oil. 
85,7% of patients do not lead a healthy lifestyle, are physically inactive (OR 4.1 (95% 2.1-11.1), 40,6% were smokers in LAA group. 
Only 6.3% of all IS had enough time for exercises. BMI in all TOAST subtypes was not significantly different and was 25 (p=0.01), 
but lower in control group (24). Conclusion: Because of traditional food intake (high consumption of animal fat and carbohydrates), 
Kyrgyz people tend to be overweight, have higher BMI and do not adhere MD. Kyrgyz inhabitants need to change food preferences 
in order to change rates for IS.
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Characterisation of stroke patients at Mexican Institute of Social Security Facilities in Mexico City

L. D. P. Torres Arreola1, J. P. Villa1,2

1Calidad, INSP, Mexico City, Mexico 
2Health Care and Performance Development, Ciudad de Mexico, Mexico

Background: Cerebral Vascular Disease (CVD) is considered a problem of huge social, economic and public health implications 
worldwide in adults and older adults. The national data about how the provision of services to people with EVC in medical and hospital 
units is given, and the characteristics of subjects with EVC is limited. This report aims to present the characteristics of the population 
with CVD who take care in facilities of the social security in the city of Mexico. Methods: A cohort study of patients with ischemic or 
hemorrhagic EVC who arrived to the Emergency Services IMSS hospitals was conducted. Patients were recruited from 7 general area 
hospitals Social Security in Mexico City from June 2013 to October 2014. Results: Information of 430 subjects with CVD is presented. 
78.14% was ischemic. There were no statistical differences by sex. The median age of the population was 74 years. In 90% of patients 
the language ability of the patient was evaluated within 72 hours of their hospital stay, 16.3% subject’s ability to walk within 72 hours 
of hospital stay and 94% ability to move extremities. Risk factors present in the study population were 84% hypertension, 46.3% dia-
betes mellitus, history of CVD 25.1%, 13.7% reported smoking history. Health self-reported was measured by the SF-36 instrument, 
and revealed that about 80% reported regular and poor health. Conclusions: The overall results of this study show that the general 
characteristics of the patients and vascular risk factors are similar to those reported by other studies. Secondary prevention strategies 
are performed in less than recommended by international standards proportion. It is urgent design strategies to build better ways of care 
during the acute fase. 
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Screening for early ischaemic stroke among patients evaluating for familial heterozygous hypercholesterolemia according 
to Dutch Lipid Network Criteria

Y. Mladenova, N. Stancheva, T. Chakalova, G. Dimitrov, M. Hristov, K. Gospodinov, S. Tisheva

Cardiology, Medical University of Pleven, Pleven, Bulgaria

Question: Our aim was to analyse the presence of early ischaemic stroke ( EIS) in group of patients, estimated to have familial 
hypercholesterolemia( FH) in population accroding to Dutch Lipid Network Criteria(DLNC). Methods: A Questionnaire based 
cross sectional study among young patients aged 18-60 years, was carried out in 128 patients, who were hospitalized in University 
Multiprofile Hospital of Pleven, Bulgaria in period Januari,2015 to December 2015. Blood was taken for laboratory tests. Results: 
We found out that 17,97%(n=23) of the patients estimated for FH according to DLNC had probable FH; 47,66%(n=61)-had possi-
ble FH and 34,38%(n=44) had unlikely FH. In these 128 patients-69,53%(n=89) had 1 ischaemic stroke, 25,0%(n=32) had 2 EIS; 
3,13%(n=4) had more than 2 EIS. Only 2 of the patients (1,56%) had no EIS and 1 of them(0,78%) had transient sichaemic attak(-
TIA).In group with probable FH 69,56%(n=16) of the patients had 1 EIS;17,39%(n=4) had 2 EIS; 1 of them (4,34%) had more than 
2 EIS, 1 (4,34%)-had no EIS and 1 (4,34%) had TIA.From these with possible FH- 67,21%(n=41) had one EIS; 26,22%(n=16)had 2 
EIS, 4,91%(n=3)- more than 2 stroke and 1,63%(n=1) had no EIS. Conclusion: Our results showed the prevalence of patients with 
EIS in observed group esstimated for FH accroding to DLNC. This analyse can help us to identify the patients in risk group and to 
prevent them by premature cerebrovascular diseases in population in Bulgaria.

Figure 1 
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Risk factors for haemorrhagic and ischemic stroke in Sub-Saharan Africa – a systematic review and meta-analysis

G. Namale1, A. Kinengyere 2, O. Kamacooko3, L. Yperzeele4, R. Newton 1, E. Ddumba5, J. Seeley6, E. Obuku2, P. Cras2,4

1Epidemilogy and Prevention, Medical Research Council, Kampala, Uganda 
2Africa Centre for Systematic Reviews and Knowledge Translation, Makerere University, Kampala, Uganda 
3Statistics , Medical Research Council, Kampala, Uganda 
4Neurology, Antwerp University Hospital, Antwerp, Belgium 
5Neurology, St. Francis Hospital Nsambya , Kampala, Uganda 
6Social Science, Medical Research Council, Kampala, Uganda

Background: In Sub-Saharan Africa, stroke represents an important part of the chronic disease burden and is of great concern. In-
formation on the overall picture on risk factors for haemorrhagic and ischaemic stroke in Sub-Saharan Africa countries is limited. 
In this review, we aimed at identifying the risk factors for haemorrhagic and ischemic stroke in Sub-Saharan Africa. Methods: We 
systematically reviewed (PubMed, EMBASE, WHOLIS, Google Scholar, Wiley online and CENTRAL) literature from 1990 to 
2016 that compared between risk factors for haemorrhagic stroke and ischemic stroke in Sub-Saharan Africa. For each risk factor we 
calculated random effects pooled odds ratios (ORs) for all stroke. Results: Five studies among 2003 stroke patients were included 
in the review. We studied 7 risk factors which included; male gender, hypertension, diabetes mellitus, alcohol use, HIV infection, 
smoking and hypercholesterolemia. Pooled analysis using a random effects model showed that patients who had diabetes (OR= 2.39; 
95% CI: 1.14–5.03) and those who were HIV infected (OR=2.46 (95% CI: 1.59-3.81) were at a significantly greater risk of suffering 
from all stroke. Smoking, alcohol use, hypercholesterolemia, male gender and hypertension were not significant risk factors with all 
stroke. Smoking was a significant risk factor for ischemic stroke (OR 2.33, 99% CI, 1.91-2.81), while alcohol use (OR =2.01; 99% 
CI: 1.35) and hypertension (OR= 3.80; 99% CI: 2.96-4.78) were significant risk factors for and haemorrhagic stroke. Conclusion: 
The risk factors which include; diabetes and HIV infection were significantly associated with all stroke. While smoking, alcohol use, 
hypercholesterolemia, male gender and hypertension were not significant risk factors for all stroke, although smoking, alcohol use 
and hypertension were significant risk factors for ischemic stroke and haemorrhagic stroke respectively.
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Gender traits of stroke risk in general population with depression in Russia or Siberia – WHO program MONICA-psycho-
social

V. Gafarov, D. Panov, E. Gromova, I. Gagulin, A. Gafarova, E. Krymov

Collaborative Laboratory of Cardiovascular Diseases Epidemiology, FSBI Institute of Internal and Preventive Medicine, Novosi-
birsk, Russian Federation

Objective: to determine gender differences in the prevalence of depression in general population aged 25-64 years and to estimate its 
impact on the risk of stroke in the population of Russia / Siberia. Methods: Under the third screening of the WHO “MONICA-psy-
chosocial” program (MOPSY) random representative sample of including both genders aged 25–64 years old was surveyed in Novo-
sibirsk in 1994 (men: n = 657, Mean age 44,3 ± 0,4 years, response — 82,1 %; women: n = 689, Mean age 45,4 ± 0,4 years, response 
— 72,5 %). Registration of socio-demographic data and assessment of depression was made at baseline. 35 cases of new-onset stroke 
in women and 22 in men respectively were identified over 16-year of follow-up. Results: In a general population of 25-64 years 
54.5% of women and 29% of men had a D. 11.8% of women and 3.1% of men had a major D. The risk of stroke in people with de-
pression over 16-year period was higher in men (HR = 5.8) compared with women (HR = 4.6). Conclusion: Women stronger than 
men experienced depression, but depression increases the risk of cardiovascular disease in both men and women.
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Capsular warning syndrome features and prognosis in a prospective cohort TIA patients

L. Pavolucci1, F. Rondelli1, L. Spinardi2, E. Favaretto3, L. Faccioli2, A. Stracciari1, M. Guarino1

1Neurology Unit, S.Orsola Malpighi University Hospital, Bologna, Italy 
2Neuroradiology Unit, S.Orsola Malpighi University Hospital, Bologna, Italy 
3Division of Angiology and Blood coagulation “M. Golinelli“, S.Orsola Malpighi University Hospital, Bologna, Italy

Question: To document incidence, clinical features and outcome of capsular warning syndrome (CWS) in a prospective cohort of 
consecutive TIA patients. Methods: We performed a prospective observational cohort study at the S.Orsola-Malpighi University Hos-
pital, Bologna. We evaluated all consecutive patients presenting at the emergency department (ED) from August 1, 2010 to December 
31, 2015 with signs and symptoms consistent with TIA and confirmed by a vascular neurologist. TIA definition was a sudden, focal 
neurological deficit lasting less than 24 hours, presumed to be of vascular origin, and confined to an area of the brain or eye perfused 
by a specific artery. CWS was defined by the recurrence of three or more lacunar TIA within 72 hours. All patients underwent to a stan-
dardized rapid diagnostic workup including: neurologic evaluation, electrocardiography, brain CT scan, blood samples, blood pressure 
measurement, supra-aortic echo Doppler, transcranial Doppler, transthoracic echocardiogram. CWS patients underwent to a second 
brain CT scan or MRI after at least 24 hours from onset symptoms and whether stroke occurred afterwards. Stroke syndrome and etiol-
ogy were classified on the basis of OCSP and TOAST criteria, respectively. Stroke recurrence was detected in median follow-up period 
of 21 months. Results: Considering a total amount of 770 patients with TIA, 23 fulfilled CWS criteria (3%). The risk factors most fre-
quently observed were similar to those seen in patients with lacunar TIA (hypercholesterolemia, hypertension, tabagism, etc) however 
CWS patients presented higher frequency of undiagnosed hypertension and leukoaraiosis on neuroimaging. In CWS patients, the most 
common clinical syndrome observed was the pure hemiparesis (34.78%) and stroke occurred in 12 patients (52,17%) within 48 hours 
after index TIA. The capsular region was the most involved (58,33%). A higher number of TIA in the first 24 hours, a duration of TIA 
≥ 15 minutes and the undiagnosed hypertension were the factors associated with stroke evolution in CWS patients. Intravenous throm-
bolysis with rt-PA was performed in 7 patients (median NIHSS 5, range 4 to 11) with functional recovery after 3 months (mRS ≤2) in 6 
patients (85.7%). Considering the same NIHSS range, no outcome difference was found after thrombolysis between the CWS patients 
and those with different etiology. During the follow-up no recurrence of CWS syndrome was observed. Conclusions: The CWS inci-
dence is rare (3%) but represents an emergency condition considering high risk of imminent stroke evolution. CWS and lacunar TIA 
patients share a similar vascular risk factors’ profile (small vessel disease), nevertheless the presence of leukoaraiosis and undiagnosed 
hypertension distinguishes the CWS patients. According to our experience, thrombolysis should be considered to prevent disability.
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Aortic atherosclerosis and postoperative neurological dysfunction in elderly coronary surgical patients

N. Eshankulova, N. Mirataliyevna

Neurology, Tashkent Vedical Academy, Tashkent, Uzbekistan

Background: Arteriosclerosis of the ascending aorta is an important risk factor for cerebral embolism. However, the association be-
tween arteriosclerosis of the ascending aorta and neurologic dysfunction after coronary artery surgery has not been evaluated prospec-
tively. Methods: We examined whether varying degrees of arteriosclerosis in the ascending aorta, assessed by epiaortic ultrasonogra-
phy, increased the incidence of neuropsychologic dysfunction and stroke in 463 elderly patients (≥ 60 years old) after coronary artery 
surgery. Results: Patients with severe arteriosclerosis (n = 76) had higher rates of postoperative neuropsychologic dysfunction (26%) 
and intraoperative stroke (10.5%); the moderately atherosclerotic patients (n = 57) had rates of 7% and 1.8%, respectively; whereas 
control patients (almost normal or mild arteriosclerosis, n = 330) had rates of 8% and 1.2%, respectively (all p < 0.001). Univariate 
analysis indicated that multiple small infarctions or broad infarctions, cerebral arterial stenosis, circulatory arrest, maximal thickness of 
intima around the site of aortic manipulation, and deformities due to clamp or cannulation were associated significantly with intraoper-
ative strokes in patients with severe arteriosclerosis. Conclusions: Severe arteriosclerosis of the ascending aorta significantly increased 
the risk of postoperative neuropsychologic dysfunction and stroke after coronary artery bypass grafting. If a thick plaque is noted near 
the manipulation site, a nontouch method of the ascending aorta should be applied to reduce the incidence of neurologic dysfunction.
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Cost of acute stroke in Lebanon

R. Abdo1, H. Abboud2, P. Salameh3, H. Hosseini4

1Doctoral School of Sciences and Technology, Lebanese University, Beirut, Lebanon 
2Department of Neurology, Hotel Dieu de France Hospital, Saint Joseph University, Beirut, Lebanon 
3Faculty of Medicine, Lebanese University, Beirut, Lebanon 
4Department of Neurology, Henri Mondor Hospital AP-HP, Paris, France

Question: Global burden of stroke is high, inclusive of increasing economic impact, particularly in low- and middle-income coun-
tries. The aim of this study is to evaluate the costs of hospital care for acute stroke in Beirut and find out predictors of high cost care. 
Methods: Baseline characteristics, clinical outcome, and cost data for stroke patients admitted prospectively in a one year period 
(2015-2016), from eight different hospitals in Beirut were collected. Direct medical costs, cost per life saved and per life-year saved 
were calculated. Results: 203 patients (57.6% male, mean age 68.8±12.9 years) were included in study. Mean length of hospital stay 
(LOS) was 11.8±13.7 days. National Institutes of Health Stroke Scale (NIHSS) mean score at admission was 10.8±9.9, modified 
Rankin Scale (mRS) score and Barthel Index (BI) means at discharge were respectively 3.4±1.9 and 58.6±38.8. The direct in-hospital 
cost for all stroke cases was USD 1,151,716 for a total of 2351 days (USD 490 per day). The average cost per stroke patient was USD 
5,876±8,664 (27.0% room & board, 14.3% laboratory, 1.5% radiology, 1.4% operating room, 0.5% rehabilitation, 1.8% inhalation 
22.3% general exams, 9.4% drugs, 1.2% serum, 3.5% paramedical supplies, 15.6% doctors fees, 1.5% other). Mean costs by stroke 
types were USD 1,289±473 for TIA (N=13); 4,203±4,380 for ischemic strokes (N=160); 12,846±17,727 for intracerebral hemorrhage 
(N=14) and 21,679±15,033 for subarachnoid hemorrhage (N=16). Cost significantly increases with a higher LOS, intensive care stay, 
NIHSS, and mRS scores and with a lower BI. Cost per life saved and per life-year saved were USD 6,544 and 6,817 respectively. 
Conclusion: The findings may be guideline for disease-cost management of stroke in Lebanon. Cost reductions are more likely to be 
achieved by improving acute treatment and social conditions for early return home.
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Does body mass index impact the outcome of stroke patients who received intravenous thrombolysis?

A. Mowla, D. Zambrano, N. S. Lail, A. Crumlish, M. Ching, C. Deline, C. B. Vaughn , R. N. Sawyer

Neurology, State University of New York at Buffalo, Buffalo, United States

Introduction: Obesity has been shown to be an independent predictor of unfavorable functional outcome in acute ischemic stroke 
(AIS) patients treated with intravenous thrombolysis (IVT), but the number and sample size of the relevant studies are small. We 
aimed to evaluate the impact of body weight on outcome of AIS patients after IVT in a large cohort study. Methods: We retrospec-
tively reviewed the medical records of the patients treated with IVT for AIS in our center from the beginning of 2006 till the end of 
August 2015. Patients were categorized according to their body mass index (BMI) as underweight (<18.5 kg/m2), normal weight 
(18.5-24.9 kg/m2), overweight (25-29.9 kg/m2), obese (30 kg/m2 < kg/m2). Using uni- and multivariate analysis and after adjusting 
for confounding factors, we evaluated the effect of BMI on poor outcome (defined as modified Rankin Scale 3 to 6) at discharge and 
also occurrence of symptomatic intracerebral hemorrhages (sICH). sICH was defined as ICH with an increase in National Institute of 
Health Stroke Scale of at least 4 points. Results: A total of 834 patients received IVT for AIS in our center during a 9·6- year period. 
A total of 23 patients (2.8%) were underweight, 262 (31.5 %) had normal weight, 324 (38.9%) were overweight and 224 (27.0%) were 
obese. After adjusting for age, baseline NIHSS, mean systolic blood pressure before IVT, history of atrial fibrillation(AF) and history 
of diabetes, the BMI category did not significantly influence the rate of sICH after IVT (P=0.47). After adjusting for age, baseline NI-
HSS, history of AF and history of diabetes, no significant unfavorable outcome differences were found (P= 0.48). Conclusion: BMI 
was not associated with functional outcome and rate of sICH in AIS patients treated with IVT.
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Hormonal status in patients with ischemic stroke in uzbekistan – cortisol, estradiol and testosteron

A. Umarov, N. Vakhabova

Department of Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Objectives: We studied the gender features of cortisol, estradiol and testosterone levels in patients with ischemic stroke. Methods: 
64 patients were studied (40 men and 24 women) aged 60 to 81 years with ischemic stroke. The mean age of women was 68,7 ± 7,7 
years, and men - 67,6 ± 8,0 years. Stroke severity was determined by the National Institutes of Health Stroke Scale (NIHSS). The 
level of cortisol, estradiol and testosterone was determined using standard reagent kits “SteroidIFA-cortisol-01” and «Non-extraction 
IGF-1 ELISA DSL-10-2800». Results: Our study showed that the levels of cortisol are significantly higher compared to the con-
centration in control group (p <0.05) and in women it was considerably lower in relation to men. In the study of blood estradiol in 
patients we found the decline in this indicator in relation to the normative values. There was determined a significant decrease of the 
blood estradiol in women (1.1 times more in men). Blood testosterone level was 3,6 ± 0,1 pg/ml in men, whereas in women its level 
was significantly increased (1,5 ± 0,3 pg / ml). Correlation analysis showed that testosterone has a weak relationship with stroke 
severity (r = 0,2; p> 0.05). Conclusions: Thus, hypercortisolemia is directly involved to the pathogenetic mechanisms of ischemia 
of brain, worsening the clinical course of disease in patients with ischemic stroke. Estradiol and testosterone levels influence insig-
nificantly to the development of severity of ischemic stroke. 
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Predictors of in-hospital mortality in acute cerebral stroke in Mansoura university – five years study

H. Egila, O. Elshafei, K. Eltoukhy

Neurology, Mansoura Faculty of Medicine, EL Mansoura, Egypt

Objective: To determine the clinical characteristics, comorbidities, and complications contribute to in-hospital mortality in acute 
cerebral stroke. Background: The in-hospital mortality rates of patients with acute cerebral stroke about 10%. So, we investigated the 
factors that contribute to increase the risk of in-hospital mortality in those patients. Design/Methods: We collected Data of patients 
admitted to Mansoura neurology department 2011-2015 (age,gender,vascular risk factors,NIHSS,GCS,type of stroke and compli-
cations) ,then analysed this factors with the risk of in-hospital death. Results: During five years study period, an estimated 14003 
patients enrolled in this study.there were 1636 patients (11.68%) died and 12367 patients (88.32%) discharged alive.There were 
10291 patients (73.5%) were ischemic and 3712 patients(26.5%) were hemorrhagic with high significant difference p<0.0001,Of the 
patients died , 220 patients(1.57%) had GCS <8 versus 1416 patients (10.11%) discharged alive with GCS<8 With high significant 
difference p<0.0001. NIHSS(Mild .063% died versus 21,45% alive),( Moderate .063% died versus 48.58% alive),( moderate to sever 
5.67% died versus 13.56% alive) and ( sever 5% died versus 0% alive) with high significant difference p<0.0001. Conclusions: Type 
of stroke , GCS and NIHSS were the main predictors of mortality ,while other factors such as hypertension , Diabetes or AF had no 
significance on mortality.
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Surgical treatment of patients with acute stroke – a systematic review and analysis

E. Dusembekov1, Y. Zhukov2, Z. Sadykova1, M. Ibragimov3, R. Kastey2, K. Nikatov1, K. Li4

1Neurosurgery, Kazakh Medical University of Continuing Education, Almaty, Kazakhstan 
2Vascular Neurosurgery, City Clinical Hospital 7, Almaty, Kazakhstan 
3Stroke Department, City Clinical Hospital 7, Almaty, Kazakhstan 
4Neurosurgery, City Clinical Hospital 7, Almaty, Kazakhstan

Introduction: Vascular diseases of the brain are one of the leading causes of morbidity, mortality and disability in our Republic. 
The morbidity of cerebral stroke is 250-370 cases each year per 100 thousand populations. Ischemic stroke – 187 - 277 cases (74, 
9%), Hemorrhagic stroke – 63- 93 cases (25, 2%). Among stroke survivors, people of working age make up 29-30%. According to 
statistics, up to 80% of patients have a variety of movement disorders, 40-70% of patients - cognitive impairment, 48-80% - central 
poststroke pain syndrome. Stroke is the thirds leading cause of death in Kazakhstan. The mortality rate is one of the highest in the 
world (183-240 deaths per 100 thousand). The study shows the results of neurosurgical treatment of patients with acute stroke, the 
surgical activity of neurovascular department, mortality rates of patients with acute stroke who received timely neurosurgical treat-
ment. Methods: We analyzed clinical cases of acute stroke in Department of vascular Neurosurgery of City Clinical Hospital №7 
of Almaty. The period of research was 3 years (2014 – 2016 yy). All patients were treated according guidelines for the acute stroke 
management, considering the nature, location, clinical symptoms, size of the hemorrhage, the severity of the brain dislocation. Di-
agnostic activities included: CT, CT angiography, cerebral angiography. Results: Total number of patients was 323 (in 2014 – 80 
cases, in 2015 – 88 cases, in 2016 -155 cases). As a result of treatment clinical improvement occurred in 56.2% (2014), 68.4% (2015), 
87.2% (2016).The mortality rate was: in 2014 - 16.25% (13 patients), 2015 - 12.5% (11 patients), 5.8% (9 patients) in 2016. Patients 
with acute stroke were conducted in 2014 – 216 operations, 2015 year – 381 operations and in 2016 – 442 operations. Neurosurgical 
treatment included: thrombolysis, superselective thrombolysis, endovascular treatment, microsurgical removal of intracerebral he-
matoma according neuronavigation, endoscopic removal of intracerebral hematoma. Conclusions: When providing medical care for 
the patients with acute stroke it is necessary to have a specialized neurovascular department. For the three years of work we managed 
to reduce the mortality rates of patients with acute stroke. Each case of stroke requires an individual approach in the treatment, the 
choice of surgical treatment, depending on the nature, location and clinical symptoms, the location and size of the hemorrhage, the 
severity of the brain dislocation. Considering that mortality declined when providing timely specialized neurosurgical care, evident 
the relevance of developing surgical treatment and improving the organization of neurosurgical care to patients with acute stroke. 
Keywords: acute stroke, vascular neurosurgery, guidelines for the management, endovascular stroke treatment, acute stroke man-
agement, analysis.
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Gender differences in stroke subtypes, severity, risk factors, and outcomes among elderly patients with acute ischemic stroke 
among Uzbek population

N. Tolibova, N. Vakhabova, U. Shamsieva

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Background and aims: Although the age-specific incidence and mortality of stroke is higher among men, stroke has a greater clinical 
effect on women. However, the sex differences in stroke among elderly patients are unknown. Therefore, we aimed to assess the sex 
differences in stroke among elderly stroke patients among Uzbek population. Methods: Between August 2014 and October 2016, we 
recruited 148 consecutive acute ischemic stroke (AIS) patients (≥75 years old) from a specialized neurology department at the 1st Clinic 
of Tashkent Medical Academy. Information regarding their stroke subtypes, severity, risk factors, and outcomes at 3 and 12 months after 
stroke were recorded. Results: Comparing with men, women had a significantly higher prevalence of severe stroke (15.1 and 11.7%), 
hypertension (72.4 and 63.7%), dyslipidemias (27.5 and 20.8%), and obesity (18.1 and 9.2%), P < 0.05. Comparing with women, men 
had a significantly higher prevalence of intracranial artery stenosis (23.1 and 17.45%), current smoking (25.1 and 10.4%), and alcohol 
consumption (12.5 and 0.6%), P < 0.05. Moreover, dependency was more common among women at 3 and 12 months after stroke, 
although the gender difference disappeared after adjusting for stroke subtypes, severity, and risk factors. Conclusion: Elderly women 
with acute ischemic stroke had more severe stroke status and worse outcomes at 3 and 12 months after stroke. Thus, elderly female post-
AIS patients are a crucial population that should be assisted with controlling their risk factors for stroke and changing their lifestyle.
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Clinical charicteristics of young age stroke in recent local city of South Korea – single center study

S. Kim1, K. M. Kim2

1Neurology, Kangwon National University Hospital, Chuncheon, Kangwond-do, South Korea 
2Neurosurgery, Kangwon National University Hospital, Chuncheon, Kangwon-do, South Korea

Background: To evaluate the characteristics of young age stroke in chuncheon, korea. Methods: We retrospectively studied 127 
patients with acute ischemic stroke aged between 18 to 55 years who were admitted to kangwonregional cerebrovascular center. All 
patients underwent brain CT/MRI and, echocardiography and laboratory studies for coagulopathy and vasculitis, PFO study with TCD. 
Stroke subtypes were classified according to TOAST criteria. Results: In our study, prevalence of young age stroke was 5.4% in all 
stroke patients in our registry. Men (86.3%) was significantly more than women. Stroke subtypes were: large artery atherosclerosis 
22.7%, small artery occlusion 22.7 %, cardioembolism 18.1 %, undetermined causes 27.2%, and other determined etiologies 9.0%. PFO 
was positive in 21.6 % The prevalence of hypertension, cigarette smoking and habitual alcohol consumption was signifcantly higher in 
men than in women. Conclusions: In our study, sex ratio deviation and relative proportion of large artery atherosclerosis/small artery 
occlusion were significant different with other past study of young age stroke. Our study show that classical risk factor of stroke is most 
important risk factor of young age stroke in recent korean stroke patients.
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The frequency of ischemic stroke depending on the season and it’s gender features

D. Akramova, G. Rakhimbaeva, N. Vakhabova, N. Akramova, M. Narzikulova

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Ischemic stroke is the most common form of stroke. According to various population registers it contains from 70 to 90% of all stroke 
types. This raises the need to examine the prevalence of pathogenic factors which contributes its occurrence. Purpose: study the sea-
sonal prevalence of ischemic stroke based on its type, sex and death. The materials and results.The analysis of 3112 medical case history 
of patients who had admitted to the clinic of TMA. 1411 of them are men and 1701are women. Results: according to the months of the 
year, the maximum prevalence of IS in men noted in April, and for women - in January (10.9 and 9.9%, respectively). The minimum 
prevalence of IS was detected among men in January, and among women - in November (6.3 and 7.0%, respectively). Depending on 
the time of year, the incidence of stroke had certain patterns and features. In men, the maximum number of cases of IS observed in the 
summer, and the minimum - in winter (28.4 and 21.7%, respectively). In women IS evenly distributed throughout the seasons. Also de-
pending on the type of stroke and gender differences were revealed certain patterns of prevalence of deaths in different seasons. Among 
men with IS maximum number of deaths was observed in the spring, and the minimum - in summer (32.2 and 16.9%, respectively). 
In women with IS maximum number of deaths observed in the autumn, and the minimum - in summer (30.1 and 20.5%, respectively). 
Conclusion: in this way, the IS among men most commonly recorded in the summer, while the women - its distribution was evenly 
throughout the year. In men, the maximum number of deaths from IS was detected in the spring. At the same time, the maximum number 
of women patients had died in the autumn.
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Aspects of gender in the presentation of the stroke in people with attention in physical therapy services

G. Baquero

Physical Therapy , Manuela Beltran University , Bogota, Colombia

Introduction: The stroke is one of the principal diseases of the nervous system, and is the third cause of mortality in the population. 
The presentation of this pathology have incidence in male and female gender, but aspects demographics in the life expectative with 
situations of changes of the age in the physiology of the woman will to have mayor prevalence of stroke in persons of the female 
gender respect to persons of male gender. Objective: To know the aspects of the presentation of the stroke for gender in persons with 
attention in physical therapy services. Methodology: This investigation is a cross – sectional study, the people of study are persons 
with stroke with attention in physical therapy services with clinical practices of the Physical Therapy Program of Manuela Beltran 
University for the period of February to November of 2012. For the recollection of information we have the statistical register of 
attention of this patients and the mechanism for the selection of population of study is a census. In the analysis of results we have 
general prevalences, specific prevalences and Chi Square test to 95% of confidence and one grade of freedom for to know relations of 
gender with the presentation of stroke. Results: In the year of 2012 in the Physical Therapy Services 1062 persons had neurological 
diseases with attention in physical therapy services, 38.41% of this persons had stroke and this pathology was the first cause of atten-
tion for neurological diseases in Physical Therapy Services. 53.92 of the persons with stroke are the female gender (n=220, standard 
error= 0.02, X2=2.35, p>0.05, O.R.=1.21, C.I 95% 0.09 – 76.7. Conclusions: The stroke have important prevalences between neu-
rological diseases with attention in Physical Therapy Services, the prevalence of this entity is more high in persons of female gender 
but no exist statistical significance with respect to prevalence of stroke of persons male gender 
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Figure 1: On admission, Brain MRI and CE-MRI showed: vasogenic edema in the left parietal-occipital lobe, after contrast, ve-
nous sinus filling well, no filling defect. No evidence indicate obvious thrombus imaging. 
 

 
 
 
Figure 2: MRBTI on admission: Arrow showed cortical venous thrombus. After contrast, thrombus partly enhanced. So ICoVT is 
definite. 
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Sex- and age- dependent value of cerebral vasospasm in subarachnoid hemorrhage – The “weaker sex” is at risk

R. Jabbarli, M. Darkwah Oppong, P. Dammann, K. H. Wrede, U. Sure

Department of Neurosurgery, University Hospital of Essen, Essen, Germany

Background: Proper management of patients with subarachnoid hemorrhage (SAH) includes the consideration of relevant risk fac-
tors for cerebral vasospasm (CV). Among them, young age is a generally accepted CV predictor. However, the impact of patients” sex 
on CV is still the point at issue. Here, we analyze the value of sex on post-SAH CV with the special focus on the patients” age. Meth-
ods: All consecutive patients with aneurysmal SAH treated at our institution between January 2003 and December 2015 were eligible 
for this study. Along with demographic parameters, the following data were also collected: clinical and radiographic severity of SAH, 
occurrence of symptomatic CV and cerebral infarctions (on computed tomography follow-up scans). Sex-specific differences in the 
incidence of CV were analyzed both in the whole cohort, and in different age groups. Results: This study included 955 patients of 
which 640 (67%) were female. The median age of the cohort was 55 years. Female patients were at higher risk for symptomatic CV 
(p= 0.0264, odds ratio (OR) = 1.49). As expected, both genders showed a decrease in CV incidence with increasing age. However, 
male patients showed an earlier decline of CV incidence after reaching the median age of the cohort. By contrast, CV persisted in 
the sub-group of females aged between 55 and 74, showing the strongest difference to the male counterpart (p<0.0001). In addition, 
the occurrence of cerebral infarction in these age groups showed also a sex-dependent inverse pattern: females between 55 and 74 
years old had the highest infarct rates (51.6% versus 41.5% for younger/older females, p=0.0163). Inversely, 55-74-aged males had 
lower rates of infarction than younger/older male SAH patients (44% and 48.04% respectively, p=0.6242). In the multivariate anal-
ysis, female sex predicted symptomatic CV independently from age and clinical/radiographic severity of SAH (p=0.006, OR=1.68). 
Conclusions: Our data confirm the role of female sex for CV after SAH. Especially post-menopausal females are at particular risk 
for CV and the ischemic complications. Possibly, the reason is hormonal (decline of estrogen levels and increase of plasma-renin 
activity) or later onset of atherosclerosis, or both.

Oral Session 12 • Intracerebral/subarachnoid haemorrhage and venous diseases
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Leakage sign – A novel predictor for hemorrhage growth of primary intracerebral hemorrhage

M. Morioka, K. Orito, M. Hirohata, T. Aoki

Neurosurgery, Kurume University, Kurume, Japan

Even now mortality and morbidity of spontaneous intracerebral hematoma (SICH) is higher than other stroke. As the hematoma growth 
(re-bleeding) is most important risk factor for poor outcomes, the precise prediction might be able to prevent hematoma regrowth and 
improve outcomes. In this study, we established a novel predictive method, called the “leakage sign” in addition to “spot sign” generally 
used. We performed CTA (CT-angiography) for 80 consecutive patients presenting with SICH. Two scans were completed: CTA phase 
and delayed phase (5 minutes after the CTA phase). By comparing the CTA phase images, we set a region of interest with a 10-mm 
diameter and calculated the Hounsfield units. We defined a positive leakage sign as a >10% increase in Hounsfield units in the region of 
interest. Additionally, hematoma expansion was determined on plain computed tomography at 24 hours in patients who did not undergo 
emergent surgery. Positive spot signs and leakage signs were present in 18 (22%) patients and 35 (43%) patients, respectively. The leak-
age sign had higher sensitivity (93.3%) and specificity (88.9%) for hematoma expansion than the spot sign. The leakage sign, but not 
the spot sign, was significantly related with poor outcomes (severely disabled, vegetative state, and death) in all of the patients (P=0.03) 
and in patients with a hemorrhage in the putamen (P=0.0016). The results indicate that the leakage sign is a useful and sensitive method 
to predict hematoma expansion.
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Identification and diagnosis of isolated cortical vein thrombosis by magnetic resonance black-blood thrombus imaging

J. Duan1

Neurology, Xuanwu Hospital, Capital Medical University, Beijing, China

Introduction: Isolated cortical vein thrombosis (ICoVT), in the absence of concomitant venous sinus thrombosis, is a rare form of 
cerebral venous thrombosis. Owing to atypical clinical features and highly variable brain imaging, sometimes similar to brain tumors 
needing pathological confirmation, ICoVT is often very difficult to be definitely diagnosed and is frequently overlooked and easily 
misdiagnosed so much so as to be delayed to best cure time. Therefore, ICoVT is currently a major challenge to clinicians. Suscepti-
bility-weighted images (SWI) maybe useful to overcome the radiological diagnostic difficulty of ICoVT by depicting direct signs of 
thrombus. However, SWI could not direct visualize thrombus, and also could not clearly identify different phases of thrombus. Mag-
netic Resonance Black-Blood Thrombus Imaging (MRBTI) is a new MRI technique that allows selective visualization of different 
phases of thrombus signal. Objectives: We explore the novel MRBTI technique for Identification of ICoVT. Patients and methods 
or materials and methods: We reported 8 patients with ICoVT: 3 men and 5 women. The most common symptoms are headache, an 
epileptic seizure and limb weakness. One patient presented with disturbance of consciousness, and cerebral hernia. Five patients lay in 
acute or sub-acute phase during seeing a doctor in our hospital, other 3 patients with chronic phase. The patients received MRBTI scan 
once or more than once based on the conventional imaging techniques. Results: MRBTI was manifested with a strand-like along the 
distribution of gyrus or spot-like thrombus signal ( isointense or hyperintense signal) in cortical vein, without in venous sinus. After 
contrast, thrombus with chronic phase was significantly strengthened. MRBTI was also manifested with small venous infarction in 7 
patients, a large hemorrhagic infarction with an enlarged space-occupying massive edema in 1 patient. Conclusion: With effective sup-
pressed blood signal, MRBTI could definitely identify different phase of thrombus signal in cortical vein as opposed to SWI. MRBTI 
sequence may be particular useful first-line diagnostic imaging tool for ICoVT when the sensitivity of the other sequences is incomplete. 
References: 1. Bilal Battal, et al. Susceptibility-Weighted Imaging in the Diagnosis of Isolated Cortical Vein Thrombosis. Eur Neurol 
2014;71: 57-58. 2. Yang Q*, Duan J*, et al. Early Detection and Quantification of Cerebral Venous Thrombosis by Magnetic Resonance 
Black-Blood Thrombus Imaging. Stroke. 2016, 47(2): 404-9.
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Stereotactic clearance of subarachnoid hemorrhage reduces mortality and delayed cerebral infarction – a matched cohort 
study

R. Roelz1, C. Scheiwe1, R. Kraeutle2, R. Jabbarli3, V. Coenen4, P. Reinacher4

1Neurosurgery, Medical Center – University of Freiburg, Faculty of Medicine, University of Freiburg, Freiburg, Germany 
2Department of Nursing-IT, Medical Center – University of Freiburg, Faculty of Medicine, University of Freiburg, Freiburg, Germa-
ny 
3Neurosurgery, University Medical Center Essen, Essen, Germany 
4Department of Stereotactic and Functional Neurosurgery, Medical Center – University of Freiburg, Faculty of Medicine, University 
of Freiburg, Freiburg, Germany

Question: Delayed cerebral infarction (DCI) is a leading source of morbidity and mortality after aneurysmal subarachnoid hemor-
rhage (aSAH). We report a novel intervention – stereotactic catheter ventriculocisternostomy (STX-VCS) and fibrinolytic/spasmolytic 
lavage therapy - for DCI prevention. Outcomes of 20 consecutive patients are compared to 60 matched controls. Methods: STX-VCS 
was performed in 20 high-risk aSAH patients admitted to our department between September 2015 and October 2016. DCI was as-
sessed by CT or MRI ≥ 21 days after aSAH. Neurological outcome was assessed by modified Rankin Scale rating at 3 months and 
dichotomized (favorable: 0-3 vs unfavorable: 4-6) for analyses. Three controls matched for age, sex, aneurysm treatment method and 
admission Hunt & Hess grade were assigned to each case treated by STX-VCS. The association between STX-VCS and DCI, in-hos-
pital mortality and 3-months mRS was assessed by conditional logistic regression. Results: Stereotactic procedures were performed 
without surgical complications. One adverse event due to cisternal lavage was without sequelae. DCI occurred in 30/60 (50%) controls 
and 3/20 (15%) STX-VCS patients (OR 0.14, 95% CI: 0.034 – 0.56, p = 0.006). In-hospital mortality occurred in 18/60 (30%) controls 
and 1/20 (5%) STX-VCS patients, respectively (OR 0.11, 95% CI: 0.013 – 0.89, p = 0.039). Favorable outcome (mRS≤3) at 3 months 
was observed in 17/20 STX-VCS patients (85%) vs. 28/60 (46%) matched controls (OR 0.14, 95% CI 0.036 – 0.57, p = 0.006). Con-
clusions: STX-VCS was feasible and safe. Initial results indicate that DCI and mortality can be reduced and neurological outcome may 
be improved with this method.
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Individuals with single or multiple intracranial aneurysms: – What are the odds?

R. Jabbarli, M. Darkwah Oppong, P. Dammann, K. H. Wrede, U. Sure

Department of Neurosurgery, University Hospital of Essen, Essen, Germany

Objective: Patients with multiple intracranial aneurysms (MIA) are less common compared to patients with single aneurysms. Howev-
er, the true incidences and the risk factors for MIA require proper evaluation. Moreover, the association between the presence of MIA 
and the risk / clinical course of subarachnoid hemorrhage (SAH) is still the matter in controversy. Methods: This study was based on 
the institutional aneurysm database with 2451 individuals consecutively treated between January 2003 and June 2016. The database 
contains the radiographic characteristics of intracranial aneurysm(s) upon conventional angiography, as well as the demographic and 
clinical data of treated patients. The correlations with MIA were evaluated using univariate and multivariate analyses. Results: 843 
patients (34.4%) presented angiographically with MIA (ranging between 2 and 9 aneurysms). Most MIA carriers suffered from two 
(n=541, 64.2%) or three (n=191, 22.7%) intracranial aneurysms. Female (p<0.0001, adjusted odds ratio (aOR) =1.48) and elderly 
patients (with the cutoff at >45 years upon the receiver operating characteristic curve, p=0.004, aOR=1.35) were more likely to have 
MIA. There were no associations with the race (p=0.454), the history of SAH (p=0.843) and the size of the largest identified aneurysm 
(p=0.3065). The number of MIA independently correlated only with the female sex (p<0.0001). There was no statistical difference 
(p=0.8353) in the functional outcome of SAH patients with single and MIA. Conclusions: The female sex is the major risk factor for 
MIA. The association between MIA and higher patients” age may proceed from the development of new aneurysms over the lifetime. 
In our series, patients with MIA were not at a higher risk for SAH.
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Alternatively activated macrophages play an important role in vascular remodeling and hemorrhaging in patients with brain 
arteriovenous malformation

N. Ito, A. Hashimoto, T. Negoto, K. Noguchi, K. Orito, T. Aoki, M. Hirohata, M. Morioka

Neurosurgery, Kurume University , Kurume, Japan

Background: Angiogenic and immunoactive lesions in brain arteriovenous malformation (BAVM) contribute to hemorrhagic events 
and the growth of BAVMs. However, the detailed mechanism is unclear. To clarify the relationship between hemorrhagic events of 
BAVM and alternatively activated macrophages in the perinidal dilated capillary network (PDCN). Methods: We examined micro-
surgical specimens of BVMs (n = 29) and focused on the PDCN area. Ten autopsied brains without intracranial disease were the con-
trols. We performed immunostaining of the inflammatory and endothelial cell markers, macrophage markers (CD163 and CD68) and 
vascular endothelial growth factor A (VEGF-A). We evaluated each cells density and the vessel density in the PDCN and analyzed the 
relationship to hemorrhagic events of BAVM. Results: The PDCN was involved in all the resected AVMs, and these vessels showed 
a high rate of CD105 expression (72.0 ± 10.64%), indicating newly proliferating vessels. Alternatively activated macrophages were 
found, with a high rate (85.6%) for all macrophages (controls, 56.6%). In the hemorrhagic cases, the cell density was significantly 
higher than that in the non-hemorrhagic cases and controls (hemorrhagic group, 290 ± 44 cells/mm2; non-hemorrhagic group, 180 ± 59 
cells/mm2; and control, 19 ± 8 cells/mm2). The cell density of alternatively activated macrophages showed a positive correlation with 
the vessel density of the PDCN. Double immunostaining showed that VEGF-A was secreted by alternatively activated macrophages. 
Conclusion: Our data suggest that alternatively activated macrophages may have some relationships with angiogenesis of PDCN and 
hemorrhagic event of BAVM.
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Vasoactive effect of heme degradation products (HDPs) on mouse cerebral arterioles in vivo and in vitro

A. Joerk1, M. Guenther1, N. Langguth1, N. Witsch1, M. Ritter2, R. A. Seidel2,3, G. Pohnert2, M. Westerhausen2, O. W. Witte1, K. Hol-
thoff1

1Department of Neurology, University Hospital Jena, Jena, Germany 
2Institute of Inorganic and Analytical Chemistry, Jena, Germany 
3Department of Anaesthesiology and Intensive Care Medicine, University Hospital Jena, Jena, Germany

Background: Delayed vasospasm of cerebral arterial vasculature is supposed to be the most common determinant of mortality and 
unfavorable prognosis in patients who initially survived subarachnoid hemorrhage (SAH). Recent guidelines concerning vasospasm 
treatment recommend the application of the calcium channel antagonist nimodipine or hemodynamic interventions like induced hy-
pertension. Both therapeutic options may cause serious side effects and fail to improve the clinical outcome. A substantial body of 
evidence has demonstrated that heme degradation products (HDPs) like bilirubin oxidation end products (BOXes), originating from 
the intracranial hematoma surrounding the ruptured aneurysm, are involved in inhibiting large conductance BKCa potassium channels 
in vascular smooth muscle cells. It is commonly accepted knowledge that blocked BKCa channels fail to hyperpolarize cell membrane 
and increase the myogenic tone. Methods: Using two-photon laser scanning microscopy we analyzed diameter changes of pial and 
intraparenchymal arterioles in mouse parietal and visual cortex in vivo. In our in vitro study diameter changes of cortical arterioles 
in acute brain slices of mice were recorded by DIC near-infrared video microscopy. Results: We demonstrated that the subarachnoid 
application of the BKCa channel inhibitor iberiotoxin as well as synthetic Z-isomers of BOXes cause a long-lasting and sustainable 
diameter decrease of pial arterioles in living mice. This vasoconstrictive effect depends on BKCa channel activity, because it was absent 
in mice, expressing dysfunctional BKCa channels through a conventional knockout of the Slo1 gene. These data are consistent with our 
investigations on acute brain slices suggesting that isolated intermediates of oxidative bilirubin degradation, also named as propent-
dyopents (PDPs), are also able to induce arteriolar vasoconstriction in mice with functional BKCa channels. Conclusion: Our findings 
confirm the contribution of heme degradation products in developing vascular diameter dysregulation after SAH and highlight the 
involvement of cerebral microvessels in arterial vasospasm.
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Surgical creation of a canine intracranial aneurysm and its potential use for cerebral aneurysm research

C. Chitwood1, J. Lim2, S. Moen2, H. Yin2, C. Dietzsch3, B. Jagadeesan4, B. Ogle1,5,6,7,8,9, A. Grande2

1 Biomedical Engineering, University of Minnesota, Minneapolis, United States 
2Neurosurgery, University of Minnesota, Minneapolis, United States 
3University of Minnesota, Minneapolis, United States 
4Radiology, University of Minnesota, Minneapolis, United States 
5Stem Cell Institute, University of Minnesota, Minneapolis, United States 
6Lillehei Heart Institute , University of Minnesota, Minneapolis, United States 
7Institute for Engineering in Medicine, University of Minnesota, Minneapolis, United States 
8Masonic Cancer Center, University of Minnesota, Minneapolis, United States 
9Biomedical Engineering, University of Wisconsin, Minneapolis, United States

Question: Aneurysmal subarachnoid hemorrhage is the most fatal type of stroke with high morbidity and mortality. The number of 
individuals being diagnosed with the disease is on the rise and so there is a growing need to better understand how cerebral aneurysms 
develop. Understanding the mechanisms that underly how aneurysms form, progress and ultimately rupture on a macro and micro scale 
will allow for improved management and treatment of cerebral aneurysms. To enable these studies we have developed a large animal 
model of intracranial aneurysm. Methods: Intracranial aneurysms were surgically created in canines as follows. Craniotomies were 
performed and the internal carotid artery (ICA), anterior cerebral artery (ACA), posterior communicating artery (Pcom), and middle 
cerebral artery (MCA) were identified. Aneurysm clips were applied to temporarily occlude blood flow to the MCA and elastase was 
used to induce aneurysm formation. The MCA distal to the injection site was then tied and cut followed by closure of the skin. Intra-
cranial aneurysms formed in this portion of the MCA. Results: Subsequent magnetic resonance imaging (MRIs) revealed a persistent 
opening of the aneurysm and allowed for size and shape measurements. Further, histological analysis shows disruption of normal vessel 
architecture and loss of the elastin layer within the tunica media. Conclusions: Successful development of the stable canine cerebral 
aneurysm model was achieved. The utility of this model will be substantial, especially where small animal models are inadequate as in 
cases where vascular, interventional devices are under evaluation. References: Hop JW, Rinkel GJ, Algra A, van Gijn J. Case-fatality 
rates and functional outcome after subarachnoid hemorrhage: A systematic review. Stroke. 1997;28:660-664 Higashida RT, Lahue BJ, 
Torbey MT, Hopkins LN, Leip E, Hanley DF. Treatment of unruptured intracranial aneurysms: A nationwide assessment of effective-
ness. AJNR. American journal of neuroradiology. 2007;28:146-151 Cawley CM, Dawson RC, Shengelaia G et al. Arterial saccular 
aneurysm model in the rabbit. AM J Neuroradiol.1996;17(9):1761-1766
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Effects of statin-treatment on cerebral vasospasm, delayed cerebral infarction and clinical outcome after non-aneurysmal sub-
arachnoid hemorrhage

S. Kashefiolasl, N. Brawanski, M. Bruder, V. Seifert, J. Konczalla

Neurosurgery, Goethe University Hospital, Frankfurt, Germany

Question: The efficacy of statin therapy in treating aneurysmal subarachnoid hemorrhage (SAH) remains controversial. Multiple stud-
ies, metaanalyses inclusively, indicated that the use of statins significantly decreases the occurrence of cerebral vasospasm (CVS) in 
aneurysmal SAH patients, whereas the incidence of delayed cerebral infarction (DCI), delayed ischemic neurological deficit (DIND) 
and favorable outcome were not affected. However, the effects of statin-treatment had not yet been investigated in non-aneurysmal SAH 
(naSAH) patients. Methods: We retrospectively analyzed our institutional database of consecutive patients suffering naSAH between 
1999-2015. All parameters relevant to this analysis, including statin-pretreatment, statin-posttreatment after SAH onset (drug: simvas-
tatin 40mg a day), the occurrence of CVS, DCI (CVS-related vs. nonCVS-related), DIND and finally clinical outcome (mRS after 6 
months; favorable outcome mRS 0-2 vs. unfavorable outcome mRS 3-6) in patients with non-aneurysmal SAH, were recorded. Results: 
A total of 257 patients with naSAH were included. 37 (14%) naSAH patients with simvastatin treatment were recruited for analysis, 
including 22 (59%) patients with pretreatment and 15 (41%) patients with posttreatment after SAH onset. In total 54 patients (21%) 
developed cerebral vasospasm and 37 patients (14%) suffered from delayed cerebral infarction. Patients under simvastatin treatment 
were not affected by a significantly lower risk of CVS (7/54, 13%; p>0,05), and DCI (7/37, 19%; p>0,05). Additionally, we differentiate 
between CVS-related (15/37, 41%) and non-CVS-related (22/37, 59%) DCI describing a trend towards lower risk of non-CVS-relat-
ed DCI (6/22, 27%; p=0,2) in patients with simvastatin treatment. Furthermore, our results did not indicate a significant association 
between simvastatin treatment and favorable neurological outcome (30/217, 14%; p>0,05), and decrease on the occurrence of DIND 
(5/30, 17%; p>0,05). A relevant statistical difference between simvastatin-pretreatment and -postSAH-treatment was not detected ei-
ther. Conclusion: Contrary to studies in aneurysmal SAH patients, there is no significant effect of statin treatment proved in the current 
study on occurrence of cerebral vasospasm in case of non-aneurysmal SAH. Furthermore, the incidence of delayed cerebral infarction, 
delayed ischemic neurological deficit and favorable clinical outcome were not affected by statin treatment in patients with naSAH.

Oral Session 13 • Stroke prognosis and prevention including best medical treatment and person-
alised medicine
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Predicting motor outcome after acute subcortical infarction with clinical assessment and diffusion tensor imaging

G. Liu, C. Dang, S. Tan, J. Zeng

Department of Neurology and Stroke Center, First Affiliated Hospital of Sun Yat–Sen University, Guangzhou, China

Question: The evolution of motor function after stroke typically follows two different patterns, either proportional recovery or little 
or no recovery. However, reliable predictors of motor improvement for acute stroke patients are scarce. Methods: Standard motor 
assessment and duffusion tensor imaging (DTI) were performed 1 (W1), 4 (W4), and 12 (W12) weeks after onset in 50 patients with 
subcortical infarction. Model residuals were defined as the difference between predicted and observed improvement of Fugl-Meyer 
assessment (FMA) from initial to 12 weeks after stroke and were used to assign patients to proportional recovery (PROP) and poor 
recovery (POOR) groups. Tract-based spatial statistics analysis was used to investigate the differences of diffusion metrics between 
PROP and POOR, and Spearman”s correlation and multivariate logistic analysis were employed to identify the predictors for 12-
week motor outcome of upper limb as well as proportional motor improvement within 12 weeks after stroke. Results: Compared 
with PROP patients (n =30), POOR patients (n = 20) showed decreased local diffusion homogeneity (LDH) in the ipsilesional supe-
rior corona radiate (SCR), posterior limb of internal capsule (PLIC), and retrolenticular part of internal capsule (RPIC) at W1 after 
stroke, which is mainly specific to the corticospinal tract (CST) in PLIC and SCR. Initial LDH in ipsilesional CST in PLIC and SCR 
correlated significantly with FMA at W1 (ρ = 0.507, P = 0.0002), W12 (ρ = 0.736, P < 0.0001), and model residuals (ρ = -0.656, P < 
0.0001). A partial correlation analysis with removal of confounding covariates showed that correlations between initial LDH in the 
ipsilesional CST in PLIC and SCR, and FMA at W12 (ρ = 0.557, P < 0.001), and model residuals (ρ = -0.513, P < 0.001) remained 
significant. Multivariate logistic regression with both initial FMA and LDH in ipsilesional CST in PLIC and SCR as predictors suc-
cessfully predicted post-stroke motor outcomes at 12 weeks after stroke. Leave-one-out cross-validation confirmed a positive pre-
dictive value of 0.818, a negative predictive value of 0.833, and an accuracy of 0.824 (P < 0.00001, permutation test). Conclusions: 
We concluded that a combination of clinical assessment and DTI in the acute phase of subcortical infarction can accurately predict 
motor outcomes at 12 weeks and proportional motor improvement within 12 weeks after stroke.

Figure 1: Lesion maps of proportional recovery and poor recovery patients. 
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RCT data on the effect of stroke education on children’s knowledge and self-efficacy

O. Williams1, E. Leighton-Herrmann Quinn1, A. Desorbo-Quinn1, M. Hedmann1, M. Feldman Hecht1, J. Eimicke2, J. Kong2, J. Te-
resi2, W. Gerin3, J. Noble1

1Neurology, Columbia University Medical Center, New York, United States 
2The Research Division, Hebrew Home at Riverdale, Bronx, United States 
3Biobehavioral Health, The Pennsylvania State University, State College, United States

Introduction: School-based stroke education programs have been shown to be efficacious in improving stroke knowledge of children 
in several nonrandomized studies. However, there remains a paucity of rigorous RCT data confirming these findings. Objectives: To 
provide rigorous RCT data on the efficacy of school-based stroke education. Materials and methods: Hip Hop Stroke (HHS) is a 
culturally tailored interactive and musical multimedia intervention designed to improve stroke literacy (knowledge of cardinal stroke 
symptoms, calling 911) of 4th- 6th grade students (direct targets) and their parents (indirect targets). We report the results of a cluster 
randomized controlled trial on childrens stroke literacy. Intervention schools received HHS, while those in the attentional control 
arm received standardized nutrition education. Children completed stroke knowledge instruments, including self-efficacy, at baseline, 
immediately after, and 3-months post-program. Results: 3081 children from 22 schools completed at least two tests. Just over half 
(51.5%) of the children were male. Most children (97.2%) belonged to families with just one child in the study. At baseline, 1% (CI 
0-2%) of the children in the control and 2% (CI 1-4%) in the intervention group demonstrated full stroke literacy (5 stroke symptoms, 
a chest pain distractor, and call 911), and this increased to 55% (CI 49-61%) immediately after the program in the intervention group 
as contrasted with 1% (CI 0-3%) in the control group. At 3 month follow-up, 23% (CI 14-31%) of the intervention group retained their 
literacy; however, the literacy of the control group increased to only 3% (CI 1-5%). Internal consistency (alpha) estimates for our stroke 
literacy instrument were >0.4 on the pre-test and >0.7 on the post-tests for children. Treated as a continuous knowledge measure, and 
examined over three time-points, including pre, post and delayed 3 month follow-up; the intervention group evidenced a significantly 
greater gain in knowledge relative to the control group (p<0.0001). Self-efficacy for stroke recognition, appropriate action in response 
to stroke symptoms, ability to describe a stroke event to a 911 operator, and ability to teach a friend how to recognize a stroke, all 
increased significantly There were significant increases after the intervention relative to the control group, in self-efficacy for stroke 
recognition (p<0.0001), appropriate action in response (p<0.0001), describing a stroke event to a 911 operator (p=0.001), teaching a 
friend (p<0.0001). Conclusion: This RCT provides confirmatory evidence that culturally tailored school-based stroke education pro-
grams directed at young children can significantly improve and sustain their stroke literacy, self-efficacy to respond appropriately to 
symptoms, and to teach stroke recognition. 
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The Essen score combined with vascular risk prediction for stroke recurrence in one year follow-up

Y. Guo, J. Zhou, C. Liu, M. Zhou, L. He

Neurology, West China Hosipital,Sichuan university, Chengdu, China

Background and purpose: The Essen stroke risk score is recommend to be used as one of predictive models following a stroke in the 
secondary care settings and validated by both western and chinese population-based investigations, however, previous studies suggested 
its prediction did not satisfactory in most cases. Recently, emerging evidence indicated that internal carotid artery stenosis and intra-
cranial artery stenosis are both related to a further stroke. In our study, we aimed to determine the prediction of this prognostic scale 
when the findings on vascular evaluation were added. Methods: Subjects with a diagnosis of first-ever acute stroke at our hospital from 
2013 to 2015 were consecutively selected. On the baseline of Essen stroke risk score, we joined the carotid imaging to build Essen C 
model, and jointed intracranial arterial or coexisting extracranial carotid imaging to build Essen C2 model. The c-statistics obtained by 
measuring areas under receiver operating characteristic curves was used to to quantify the predictive value of prognostic scales. Ka-
plan-Meier analysis was performed to plot survival curve for time of event-free, differences between curves were calculated with log 
rank test. Results: Fifty-eight eligible patients (8.9%) were lost to our follow-up, 595 patients were ultimately enrolled in our study. 
The mean follow-up time was 13.6(±2.5) months. Of 49 patients detected with symptomatic stenosis(>50%) on carotid, 20 (5.7%) with 
an ESRS≤2 while 29 (11.7%) with ESRS>2(p=0.009, c2). Of 105 patients detected with symptomatic stenosis(>50%) on intracranial 
arterial or coexisting extracranial carotid, 40 (12.9%) with an ESRS≤2 while 65(22.6%) with an ESRS>2(p<0.001, c2). Further strokes 
recurred in 60 (10.1%) patients within 12 months, including eight (1.3%) patients who died of the second stroke onset. The findings on 
ROC showed a increased trend of AUC at each follow-up time for EssenC score (improved range, 0.014 to 0.021) and EssenC2 score 
(improved range, 0.028 to 0.052). Kaplan-Meier curves showed a significant difference between groups at the cut-off value of 2 points 
in prognostic models. Conclusion:The vascular risk prediction of patients suffered once stroke cannot be ignored especially on the 
earlier stage of secondary prevention. Our findings provided a meaningful exploration for further studies to build a more precise scoring 
model.

Figure 2: Tract-based spatial statistics (TBSS) analysis of white matter diffusion. (A) Difference results of white matter diffusion 
between poor recovery (POOR) group and healthy control (HC) group. (B) Difference results of white matter diffusion between 
poor recovery (POOR) group and proportional recovery (PROP) group. (C), The Johns Hopkins University white matter atlas was 
overlaid on the normalized T1 images in the standard ICBM-DTI-81 space. 
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GLObal bedside evaluation of swallowing after stroke - the GLOBE-3S study

M. Toscano1, A. Viganò1, A. Rea2, A. Verzina3, F. Albino2, G. Mastria1, V. Mancini1, G. Giuliani1, T. B. Jannini1, B. Petolicchio1, G. 
Ruoppolo2, V. Di Piero1

1Neurology and Psychiatry, “Sapienza” University of Rome, Rome, Italy 
2ENT - Otorhinolaryngology, “Sapienza” University of Rome, Rome, Italy 
3Neurological Sciences, University of Perugia, Perugia, Italy

Background and purpose: Dysphagia is a common consequence after stroke, presenting in up to 50% of all acute stroke patients. 
Notwithstanding, which is the most feasible and effective screening tool in identifying acute stroke patients with swallow impairment 
is, to date, steel unclear. Therefore, we propose the Global Bedside Evaluation of Swallowing after Stroke (GLOBE-3S), based on a 
combination of the Toronto Bedside Swallowing Screening test (TOR-BSST), oxygen desaturation and laryngeal elevation monitor-
ing during swallowing. Methods: We enrolled consecutive patients in the acute phase of stroke. Within 72 hours of symptom onset, 
all stroke patients firstly underwent a standard neurological examination, than the GLOBE-3S evaluation, and finally the fiberoptic 
endoscopic evaluation of swallowing (FEES). We tested the GLOBE-3S accuracy in terms of validity, reliability and feasibility com-
pared to FEES as gold standard. Results: We enrolled 50 acute stroke patients, 28 of whom (56%) had swallowing impairment at 
FEES evaluation. GLOBE-3S was positive in 33 patients (66%), reaching a sensitivity of 100% and a specificity of 77.3%. (negative 
predictive value: 100%, positive likelihood ratio: 4,34). The mean time required for the GLOBE-3S to be performed was 5 min ± 1 
min. Conclusion: the GLOBE-3S evaluation appears as a simple tool, quick to perform at bedside and sensitive enough to accurately 
identify those acute stroke patients with risk of swallowing impairment who would benefit from a more detailed swallowing assess-
ment with videofluoroscopic evaluation or FEES.
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Comparison of neurochemical parameters in patients with mass-occupying cerebral territorial infarctions in neurosurgical 
ICU

U. Westhause, A. Minasyan

Neurosurgery, Klinikum Chemnitz, Chemnitz, Germany

Objective: The aim of current retrospective study is the analysis of concentration changes of the markers of cerebral tissue damage 
NSE and S100 from peripheral venous blood compared to the locally detected microdialysis parameters in ventilated patients with 
supratentorial territorial infarctions. Methods: The data of 27 ventilated patients with mass-occupying supratentorial infractions 
have been retrospectively investigated over 6 years. All patients underwent an invasive neurological monitoring without application 
of hypothermia in the neurosurgical ICU of HELIOS Clinic Berlin-Buch (Germany). Midline shift and critical raise of ICP were pres-
ent in all cases. Median age compiled 62 yrs (range 41-73). 3 patients were treated only with ICP-probe implanted through a bolt, 23 
received a decompressive hemicraniectomy in addition, one patient received only ICP-probe together with EVD. Patients have been 
retrospectively divided into 2 groups in terms of outcome. Thus, there were 15 patients in the group with positive (GOS 3 and 4) and 
12 patients - with negative (GOS 1 and 2) outcome. Along with the continuous ICP and pTiO2 monitoring the concentration of glu-
tamate and the quotient of lactate/pyruvate have been measured. The measurement of microdialysis parameters have been performed 
12x daily. Twice a day the concentrations of neuron-specific enolase (NSE) and protein S100 have been measured in peripheral ve-
nous blood. The duration of NSE and S100 measurements compiled 9 days, and the microdialysis – 5 days. The statistical analysis 
covered the comparison of the mean values of each parameter at their peaks using the t-test. Results: The concentration of NSE 
reached its peak on the 4th day after primary onset and was 2.1-times higher compared to the other group (p=0.015). S100 showed the 
same tendency with the raise of 3.6-times in favor of the group with negative outcome (p=0.013) (Fig. 1). The L/P-quotient showed 
a double peak on 1st and 3rd days after onset with 18.1- and 15.3-times increase in the group with negative outcome (p=0.111 and 
0.06, respectively). The increase in glutamate concentration compiled 1,5 times (p=0.558). Conclusion: Both the global and local 
neurochemical parameters possess exorbitant concentration increases during the first 4 days after onset of disease in the patients 
with negative outcome. Even with a small probe size the statistical significance of the concentration changes of NSE and S100 could 
be demonstrated. Thus, with less technical efforts detected parameters bear a high informative and predictive value in patients with 
supratentorial infarction.
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Prognostic impacts of asymptomatic intracranial hemorrhage after endovascular treatment in patients with acute ischemic 
stroke due to large artery occlusion

Y. Hao, W. Zi, D. Yang, H. Wang, Y. Xiong, X. Liu, G. Xu

Neurology, Jinling Hospital, Medical School of Nanjing University, Nanjing, China

Objective: Asymptomatic intracranial hemorrhage (aSICH) after endovascular treatment in patients with acute ischemic stroke is 
common, but its relationship with 3-month outcome remains unclear. This study aimed to determine whether aSICH after endovascular 
treatment affected 3-month functional outcome in patients with acute ischemic stroke due to large artery occlusion in anterior circula-
tion, according to Heidelberg Bleeding Classification. Methods: We retrospectively compared baseline characteristics and radiological 
outcomes of 212 aSICH with 319 no ICH in stroke patients caused by anterior circulation large vessel occlusion receiving endovas-
cular treatment. We matched all patients from the aSICH group with no ICH group, using propensity score analyses. Functional inde-
pendence, and mortality were defined as an modified Rankin Scale score (mRS) of 0 to 2, and 6, respectively. Results: A total of 160 
patients from the aSICH group would have qualified for no ICH. Fewer patients obtained mRS score of 0 to 2 in aSICH group (45.0%, 
versus 57.5%, P=0.025). Subgroup analyses revealed that aSICH was associated with greater risk of 3-month functional dependence 
among patients with baseline NIHSS scores 11–20 (RR 1.48, 95%CI, 1.09–2.01) and M1 occlusion (RR 1.43, 95%CI, 1.01–2.02). There 
were no significant differences on mortality at 3 months between patients with aSICH and those without ICH (13.1%, versus 18.8%, 
P=0.169). Conclusions: Our study shows that aSICH had a negative impact on functional independence when compared with those 
without ICH, but not increased risk of mortality in 3 months after the index stroke.
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Stroke in patients on anticoagulant treatment

C. F. Canelas, M. Souto, J. Calvão, D. Carvalho, A. Faria, P. Marques

Internal Medicine, CHTMAD, Vila Real, Portugal

Introduction:The prevalence of atrial fibrillation (AF) in developed countries is 3%. It represents a known risk factor (4-5 times in-
creased risk) for cerebrovascular events. The recommended preventive treatment is anticoagulation, which reduces stroke rate by 64%. 
Methods: retrospective study analyzing admissions to a Stroke Unit during the year 2016. Results: In 2016, 375 patients were admit-
ted to the Stroke Unit, 67 of which were hemorrhagic strokes (only one was on anticoagulant medication) and 308 ischemic strokes. 
There were 64 cardioembolic strokes (20.8% of ischemic) in patients with AF. The average age was 81 years (variation 66-96 years), 
with a higher prevalence of female patients (61% vs 39%). Regarding the Bamford classification, 57.8% of patients were classified as 
TACI, 17.2% as POCI, 14.1% as PACI and 10.9% as LACI. We evaluated the age dependency degree of these patients at admission 
and discharge though the Rankin scale with average values of 3.9 and 3.5 respectively. Regarding the time of admission the average 
time was 11.2 days with a mortality rate of 14.1%. From the total 64 patients with AF, 21 where diagnosed de novo, 20 in the EKG of 
the emergency department and 1 on the wards. The average CHADs2VASC score of these patients was 4.4 (2-8). From the 43 patients 
with a previous AF diagnosis, 35.7% were not under anticoagulation medicine. The other where taking anticoagulant medicine: thirteen 
patients (40.5%) were on vitamin K antagonists (VKA), six patients (14.3%) on rivaroxaban, three patients (7.1%) apixaban and one 
patient (2.4%) on dabigatran. Only two patients (7.4%) presented hemorrhagic transformation of the stroke. The decision of not to start 
a patient on anticoagulant medicine occurred in 10 patients with a HAS-BLED score higher than 3, 3 patients with advanced dementia 
and 1 case with no registered justification. After the review of their hemorrhagic risk all patients were dismissed with anticoagulation 
medicine, with the exception of a dementia patient that survived until discharge. In the group of patients under anticoagulation with 
VKA , 13 of them (76.5%) were on sub-therapeutic INR, 4 had a therapeutic INR. Of these four, two had no explainable cause for the 
stroke and the other two had severe carotid stenosis. From the remaining patients under anticoagulant medicine, three had an erratic 
therapeutic adherence, three were in bridging for invasive procedures, three were in overdosage with NOACs, one was on a medicine 
known to decrease anticoagulant concentration and another three were on rivaroxaban and had no obvious cause to the decreased effi-
ciency of the anticoagulation. Conclusions: Anticoagulation is a demanding therapeutic not just for the patient but also for the doctor 
that should frequently review the judicious compliance of the patient, as well as all the other risk factors that are known to increase the 
risk of ischemic stroke.”
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The value of carotid doppler ultrasonography in patients with incidental retinal arterial emboli detected on diabetic retinop-
athy screening and the success of an integrated care pathway – the Mater Misericordiae University Hospital experience

N. Elseed, S. Murphy, C. Mc Donnell, C. Small, D. Keegan 

Mater Misericordiae University Hospital , Dublin, Ireland

Introduction: Retinal arterial emboli (RAE) are frequently detected on diabetic retinopathy (DR) screening imaging. Current liter-
ature suggests that RAE are associated with carotid artery disease and an increased risk of stroke.To date there is ongoing debate on 
how to best manage these patients and no standard guidelines exist regarding their management. Objectives: The aim of this ongoing 
study is to evaluate the prevalence of significant carotid artery stenosis in this cohort of Asymptomatic retinal emboli detected on DR 
screening through a new care pathway in a tertiary referral center (Ophthalmology, stroke & vascular) and assess the need for fur-
ther vascular work up. Patients and methods: Participants were asymptomatic adults referred to the Mater University Hospital DR 
Treatment program between April 2016-December 2016 with Incidental RAE. Patients were referred onto the new RAE pathway for 
vascular risk assessment and Carotid Doppler Ultrasonography & then were offered best medical treatment and counselled or offered 
surgery. Results: Over the 8-months study 74 patients out of 900 patients referred (equates to ~9000 screen events) had Incidental 
RAE on imaging. A total of 42 patients underwent Doppler scanning. Twenty two patients (52%) had mild carotid artery stenosis.
Ten patients (24%) had moderate carotid artery stenosis and 50% of those were offered follow up appointments.Ten patients (24%) 
had significant ipsilateral Carotid artery stenosis. Out of those, five patients (12%) went on to having carotid endarterectomy and one 
patient is awaiting pre-operative carotid MRI. One patient had complete occlusion of one Carotid artery along with moderate contra-
lateral stenosis.Overall 60% of patients with significant carotid artery disease were detected following Ophthalomology referral. Con-
clusion: This study demonstrates the prevalence of significant carotid artery stenosis in diabetic patients having Incidental Retinal 
Arterial Emboli. Carotid ultrasonography should be utilised for identifying those patients & detecting those developing progressive 
stenosis.As patients with embolic signals were reported to have a higher risk of stroke, tracking patterns of retinal emboli (Figure1) 
& transcranial Doppler studies may offer future guidance in the management of asymptomatic carotid artery stenosis and outline the 
role of novel therapies as Carotid artery stenting.The current protocol has improved the care experience for patients in this risk group.

Figure 1 
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Efficacy and safety of cilostazol based triple and dual antiplatelet treatment in acute ischemic stroke patients – an analysis 
of single cerebrovascular center

T. Miyagi1, N. Tatsuta1, K. Ito2, S. Mekaru2

1Neurology, Urasoe General Hospital, Urasoe, Japan 
2Neurosurgery, Urasoe General Hospital, Urasoe, Japan

Question: Early administration of dual antiplatelet therapy (DAPT, aspirin with clopidogrel) in acute ischemic stroke recently 
showed favorable outcome, especially for prevention of recurrent stroke. However, efficacy and safety of triple antiplatelet therapy 
(TAPT) using aspirin, clopidogrel and cilostazol in acute ischemic stroke were not fully examined. We performed an analysis eval-
uating DAPT versus TAPT for acute noncardioembolic stroke. Methods: Of all consecutive 414 ischemic stroke patients admitted 
to a single stroke center within 2 days after onset between January 2015 and December 2016, 340 ischemic stroke patients were 
evaluated after exclusion of patients with cardioembolic stroke patients and patients treated with alteplase. Acute antithrombotic 
therapy was determined by emergency physician. Subjects were divided into 3 groups, corresponding to the acute antiplatelet ther-
apy, single antiplatelet therapy, DAPT, and TAPT. Patients with DAPT and patients with TPAT were compared. Stroke specialists 
made diagnosis of stroke phenotypes based on TOAST (The trial of Org 10172 in Acute Stroke Treatment) classification. Outcomes 
were ischemic stroke (IS), hemorrhagic stroke (HS) and acute coronary event (ACE) during 1 month after stroke onset. Results: Of 
340 acute ischemic stroke patients (234 men, age of 73.1±11.9, 106 were large-artery atherosclerosis [LAA], 133 were small-ves-
sel occlusion [SVO], 101 were other subtypes [O]), 102 patients (30%) were treated with DAPT (75.5±12.6, 26 were LAA, 47 
were SVO, 29 were O), 208 patients (61%) were into TAPT (69, 74.0±11.7, 80 were LAA, 75 were SVO, 53 were O), 30 patients 
were treated with single antiplatelet therapy. 4 patients (3.9%) had IS in DAPT, 4 patients (1.9%) in TAPT. One patient (1.0%) had 
HS in DAPT, 2 patients (1.0%) in TAPT. One patient (1.0%) had ACE in DAPT, 2 patients (1.0%) in TAPT. After adjustment for 
multiple confounders (age, sex, vascular risk factors, estimated glomeular filtration rate, stroke phenotype, NIH stroke scale score 
at adimssion to our hospital), recurrence of IS had an association with DAPT (odds ratio [OR] 1.84; confidence interval [CI] 1.07-
3.29), LAA (OR 2.96; CI 1.57-5.52) and diabetes mellitus (OR 1.99; CI 1.41-5.03). TAPT remained negatively correlated with IS. 
Conclusions: TAPT were more likely to have efficacy for prevention of recurrent ischemic stroke than DAPT, and TAPT seemed 
to be almost as safe as DAPT in acute ischemic stroke. Multicenter randomized controlled trials needs to be addressed in the future.
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Whole brain cerebral hemodynamic simulation

M. Ghaffari1, S. Ghanavati2, J. Sled2, A. Linninger3,1

1Department of Bioengineering, University of Illinois at Chicago, Chicago, United States 
2Department of Medical Biophysics, University of Toronto, Toronto, Canada 
3Department of Neurosurgery, University of Illinois at Chicago, Chicago, United States

Introduction and objectives: Cerebral hemodynamics is a complex phenomenon involving several vessel hierarchies including large 
arteries, pial arteries, capillary networks and draining veins. Due to the vast distribution of vessels of different size and density, direct 
methods of observation cannot capture the organ-wide perfusion process. The purpose of this paper is to introduce a pipeline for au-
tomatic image processing technique to reliably capture vessels from large arteries down to small pial vessels. In order to gain a more 
complete knowledge of cerebral blood distribution, it is necessary to perform simulations on anatomically accurate models for the 
entire arterial tree. This approach allows for quick acquisition of reproducible results at various scales, and provides a mechanism for 
challenging the anatomical related problems, such as stroke, to observe changes in flow phenomena. Methods and materials: The raw 
imaging data was acquired using a contrast enhanced micro computed tomography (mCT) procedure. The original data is processed 
using our vessel enhancement filter that increases the intensity of tubular objects while creating a probability map of vessel location. A 
threshold is selected to create a binary map of the vascular network. From the binary map a skeletonized image and distance map are 
generated in order to acquire centerline trajectories and diameter information. We then generate a network file composed of vertices and 
edges. Each edge has an associated diameter that is used in the flow simulations. Hemodynamic measurements of different regions of the 
mouse brain have shown variable flow rates in the arterioles. In order to assign these variable flows at the terminal branches a spectral 
clustering method was used for grouping functional territories. This allows a programmatic approach to assigning inlet flow boundary 
conditions at the vertebral and carotid arteries as well as the appropriate flow rates at the terminal branches. Results and conclusions: 
Vascular network creation is a multi-step process. The initial processing of the raw image data to construct the vessel network to be 
used for simulation, as shown in Figure 1. This project holds the potential for multiple future applications. First, closing the whole brain 
vascular network involves connecting the terminal branches of the arterial trees to the capillary networks and then drain these networks 
through the venous system. For this purpose, a vessel generation algorithm will complete the pial artery network along the surface of 
the mouse cortex, Figure 2a. The cortex is grouped into functional regions to constrain the growth of the arteries to their appropriate 
regions, Figure 2b. Closing the arterial and venous systems through a complete capillary bed would create a network that is too large to 
effectively perform simulations. Thus, we propose to use a conductive plate model with properties determined from a full simulation of 
a 1 mm3 capillary network, Figure 2c. 
Figure 1: 1. Segmentation procedure for creating vascular network from raw imaging data. a) Raw imaging data is acquired from 
contrast – enhanced µ-CT, b) Filtered vasculature, using vesselness filter, c) Binary vessel image, d) Centerline extraction, e) Distance 
map, f) Network of connected vertices with associated diameters, g) Aterial territory labelled groups, h) preliminary flow simulation, i) 
and pressure simulation 
 

 
 
 
Figure 2: Future Work for the closed whole- brain simulation. a) general vessel network with the mouse cortex, b) mouse cortex with 
functional areas labelled, c) 1mm³ mouse microvasculature slab. 
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To study various factors causing delay in presentation of stroke patients in the rural tertiary care hospital located in Sub-Hi-
malayan state of North India

S. Sandhu, D. Kapoor

Department of Medicine, Rajendra Prasad Government Medical College, Kangra, India

Background:-Himachal Pradesh is a hilly state situated in the sub-himalayan range of north India.The study was designed to evaluate 
various factors which led to delay in presentation of stroke patients. Methods: It was an observational cross-sectional hospital based 
study.Patients of stroke were taken into study.They were subjected to focused history taking and examination. Data was analyzed 
using standard statistical methods. Results: 67(55.8%) of patients presented >4.5hrs after the onset of stroke and 53(44.2%) patients 
arrived within 4.5 hrs of onset of stroke.59(88.1%) patients with delayed arrival contacted local doctor. In contrast, patients who 
arrived early, only 29(54.7%) visited local doctor and 21(41.5%) came hospital directly. P value: 0.000(highly significant). Distance 
from home to nearest road was 190±357.11m in early arrival group and 405.76±486.079m in delayed arrival group which is signifi-
cantly significant(p value:0.006)Similarly, distance from nearest road to hospital was 33.25 ±23.145km in early arrived group and 
72.36±56.120km in delayed arrival group(p value:0.000). Time taken for first medical contact was 0.9±0.49 hrs in early arrival group 
and 4.56±9.6 hrs which was significantly higher(p value:0.000). 19(28.4%) patients with delayed arrival considered the symptoms 
as non serious as compared to 6(11.3%) patients with early arrival.(p value 0.044 ) which is significant.19.4% in delayed presented 
patients group thought that symptoms would resolve spontaneously as compared to 5.7% patients in early arrival( p value: .028) 
which is statistically significant.50(74.6%) patients/ attendant who arrived late, said they were anxious on noticing symptoms while 
48(90.6%) patient/attendants who arrived early, got anxious on symptoms(P value:0.025 )which is significantly higher. Discussion: 
88(73.3%) patients contacted local doctor before visiting hospital . It further highlights the time consumed to contact local doctor 
or trying alternative medicine, which is quite prevalent in Himachal Pradesh. The factors which were found responsible for delayed 
presentation to hospital were: distance from home to nearest road, distance from nearest road to hospital, visit to local doctor, time 
of first medical contact, time taken by local doctor to refer, low threat perception of patients/ attendants, less concern about stroke 
symptoms, perception of symptoms as non serious. Since Himachal has hilly terrain, the factor of distance from home to nearest road 
was also taken in consideration and was found to be significantly associated with delay in arrival, which is not taken in other studies. 
Conclusion: Measures to reduce the delay in arrival of acute stroke patients to specialist will require education among the profession 
and the public of the importance of prompt transfer and also educate about the advantage of thrombolytic therapy. This could have 
an impact on modifiable factors like low threat perception and local doctors”role. Distance related time factor could also be partially 
dealt with arranging high-speed, easily available ambulance services.
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Effect of gender and bexarotene on amyloid burden in a transgenic mouse model of cerebral amyloid angiopathy

S. Grudzenski-Theis1, C. Borrmann1, C. Weiß2, A. Ebert1, B. Reuter1,3, M. Platten1, M. G. Hennerici1, M. Fatar1

1Department of Neurology, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, Germany 
2Department of Medical Statistics and Biomathematics, Medical Faculty Mannheim, University of Heidelberg, Mannheim, Germa-
ny 
3Department of Neurology, University Hospital Freiburg, University of Freiburg, Freiburg, Germany

Introduction: In cerebral amyloid angiopathy (CAA), the formation of Amyloid β (Aβ) deposits in brain vessels results in vascular 
dysfunction and cognitive impairment. For drug based therapy approaches with e.g. the retinoic X receptor agonist bexarotene (BEX) 
mainly male mice have been used. BEX was reported to facilitate Aβ clearance by influencing expression of ApoE and ABCA1 there-
by improving mental functioning in different Alzheimer (AD) mouse models. Since there might also be a gender-dependent effect on 
γ-secretase thereby elevating the level of Aβ42, a characterization of male and female APP23 mice may help to understand differences 
in drug response in treatment of neurodegenerative disorders. Objectives: We aim to investigate the influence of gender on Aβ bur-
den displayed as parenchymal plaques and affected vessels, protein expression as well as cognitive impairment first in aging APP23 
mice and second after treatment with BEX in aged APP23 mice. Materials and methods: Brains of male and female APP23 mice 
(8 to 24 months) were fixed for histology or protein chemistry. Additionally 17 months old mice were orally treated for 7 days with 
100 mg/kg/day BEX or vehicle (each group n=5). Protein expression of ApoE and ABCA1 was assessed. In histology, mean number 
of Aβ plaques and as well as affected vessels assigned to score 1, 2, 3 or 4 depending on the degree of Ab burden were determined. 
Memory and cognition was assessed using nesting test. Wildtype mice (WT) served as controls. Results: Plaques and affected ves-
sels appear at 8 months and increase with age, more severe in females compared to males (p>0.05). The degree of vessel burden is 
gender-independent starting with score 1 (>90%) and 2 (<10%). In the course of time the number of vessels assigned to score 2, 3 
and 4 increase. Nesting test shows a distinctive gender-dependent (p=0.04) loss of cognition and memory with age (p<0.001) and a 
significant influence of genotype (p<0.001) with female APP23 mice having the most severe deficits. In males BEX treatment has no 
effect whereas females display significantly less plaques per slide (p≤0.05). Vessel burden was not affected and nesting test does not 
show any improvement after treatment. Analysis of protein expression shows an upregulation of ABCA1. Conclusion gender: Our 
results show a clear age- and gender-dependence on appearance and degradation of Aβ plaques. Like reported from studies with AD 
mouse models we can see an upregulation of ABCA1 after treatment with BEX that is supposed to have an influence on Aβ clearance. 
Due to our gender-dependent effect of BEX on plaque degradation but not on vessel burden we assume there could be an influence of 
gender-dependent factors like e.g. hormones or that the degradation pathway of plaques and vessel associated Aβ might be different. 
Therefore gender related influences in cerebrovascular diseases should be taken into account especially in drug based CAA therapy.
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The role of carotid artery duplex scanning in recognising the likelihood of TIA or stroke disease in TIA assessment clinic – an 
observational study

J. Kirby, S. Ghosh

Care of the Elderly, University Hospital Crosshouse, Glasgow, United Kingdom

Introduction: Early diagnosis of TIA/minor stroke reduces the risk of further stroke through opportunity for implementation of sec-
ondary prevention measures, including surgery. Due to significant demand on TIA assessment clinics, optimisation of the referral and 
triage systems to prioritise those at greatest risk of stroke is crucial. Objective: The evaluation of the use of carotid artery duplex scan-
ning in detecting vascular pathology as part of work up in screening for TIA. Patients and methods: This retrospective observational 
study analysed the electronic records of 95 patients referred to TIA assessment clinic over a 2 month period. All patients had a carotid 
duplex before being clinically assessed by a stroke consultant. Results: Patients were divided into two groups for analysis. Group A 
(n=59) were patients given the outcome of TIA/stroke, including those with known previous stroke disease not diagnosed with a new 
event following clinical assessment (n=7). Group B (n=36) were those with no TIA/stroke diagnosis. Patients with a TIA/Stroke diag-
nosis had significantly greater carotid artery changes, (Plaque – Group A 59.3%, Group B 33.3%; Stenosis – Group A 20.3%, Group B 
8.3%). Ultrasounds demonstrating plaque/stenosis had a positive predictive value of 75.8% for stroke disease. There was also a signifi-
cantly higher percentage of normal scans in the Non-TIA/Stroke group (Normal – Group A 20.3%, Group B 58.3%; negative predictive 
value of 63.6%). Conclusion: This study demonstrates positive correlation between carotid artery changes on ultrasound scanning and 
presence of TIA/stroke disease. Normal duplex findings were a relative indicator of the absence of stroke disease. Proposing utilisation 
of carotid duplex scanning as part of a screening pathway in primary care could help triage patients and reduce the number of inappro-
priate referrals. Further assessment of this proposal would be benefitted by evaluation with a larger study group.
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Traumatic vertebral and carotid artery dissections related to motor vehicle accidents – injury characteristics and outcomes 
from a national inpatient sample

R. Khatri, M. R. Afzal, M. A. Qureshi, D. Kassar, G. J. Rodriguez, S. Cruz-Flores, A. Maud

Neurology, Texas Tech Hospital, El Paso, United States

Background: Carotid and vertebral artery dissections are relatively common causes of ischemic stroke. Comparative analysis between 
these two entities related to motor vehicle trauma at the national level is not well studied. Objective: To compare patterns of injury 
and in-hospital outcomes in motor vehicle related traumatic carotid versus vertebral artery dissections at national level. Methods: A 
retrospective study was conducted using a national database (years 20011 to 2014). Patients with a principal diagnosis of carotid dis-
section (ICD9 = 443.21) or vertebral dissections (ICD9 = 443.24) were identified. Baseline characteristics, comorbidities, in-hospital 
complications, in-hospital procedures, length of stay, hospital charges, disability and mortality were compared between the two groups. 
Results: A total of 2969 patients had either carotid (n= 1300, 44%) or vertebral (n= 1669, 56 %) artery dissection during the study peri-
od. Patients with vertebral artery dissections were older (mean ±SD: 46.4 ±19.4 versus 38.2 ±16.8, p = 0.01) and had more vascular risk 
factors (hypertension, diabetes mellitus, atrial fibrillation, dyslipidemia and nicotine dependence). There was no statistically significant 
difference in the rate of ischemic stroke (22% carotid vs 16.6 % vertebral, p 0.1052). Vertebral artery dissection patients were more 
commonly associated with (83%) fractures of cervical vertebrae either without spinal cord injury (63.5% ) or with spinal cord injury 
(16.5%). Carotid dissection patients had more traumatic subarachnoid hemorrhage (17.8% vs 11%, p 0.0206), brain injury (68.8% vs 
40.6% p <.0001) and other organs involved including liver, spleen, intrathoracic organs and bone fractures ( pelvic fracture, long bone 
fractures, multiple rib fractures, skull base fracture and facial bones fracture). They also had higher rates of pneumonia (11.5% vs 5.6%, 
p 0.0093) and underwent more procedures (mechanical ventilation, gastrostomy, blood transfusion and tracheostomy). The length of 
stay was higher for carotid artery dissection (15.5 days vs 10.2 days p <.0001) patients with a higher moderate to severe disability 
(61.8% vs 46.1%), and the difference remained the same after adjusting for age, gender and the presence of other injuries (OR 1.679, 
CI 1.136-2.483, p 0.0096). There was no difference in mortality (12.0% carotid artery dissection vs 7.8% vertebral artery dissection, 
p 0.1100). Conclusion: Carotid artery dissection related to motor vehicle accidents are associated with other multiple organ injuries 
and bone fractures suggesting higher impact trauma, and they lead to higher moderate to severe disability compared to vertebral artery 
dissections. There is an association of vertebral artery dissection and the presence of vertebrae fractures.
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Body composition and sarcopenia in ischemic stroke patients

K. Karničnik, G. Horvat Pinterić, M. Menih, A. Kodela

Department of Neurology, University Medical Centre Maribor, Maribor, Slovenia

Introduction: Approximately 30% of hospitalized patients are malnourished.1 The most common nutritional problem that predisposes 
a stroke is sarcopenia. Sarcopenia is a condition characterized by a progressive generalized loss of skeletal muscle mass and strength. In 
stroke patients with systemic catabolic imbalance, lower caloric intake, dysphagia, and higher protein consumption, nutritional support 
is essential for a positive outcome.2 Objectives: This prospective single-centre clinical trial was designed to evaluate the body com-
position in ischemic stroke patients, the incidence of sarcopenia, and its impact on the functional outcome after stroke rehabilitation. 
Patients and methods: Clinical tests and bioimpedance analyses were used to recognize malnourished patients. We chose the Jansen”s 
formula to calculate the total skeletal muscle mass (TSMM)3 and Cruz-Jentoft”s cut-off values2 to identify sarcopenia. Results: The 
nutritional status was performed on 72 patients with a moderate ischemic stroke in acute phase, of which 52.8% were women and 
47.2% men. Their average age was 72.9 years (28–99). On day one, the average NIHSS was 7.3, and on the last day of hospitalization 
mRS was 2.4. The average BMI was 27.6 kg/m2 (21.0–35.4) in women and 27.9 kg/m2 (20.8–44.4) in men, which means that both 
were overweight. Even though no patient was underweight, the incidence of sarcopenia was 23.7% in women and 71.9% in men. In 
older women, the upper limit for normal fat composition is set at 41%. The average fat percentage in our study was 41.2%, and half of 
the female patients (50.0%) exceeded the upper limit. For men, the upper limit is set at 29%, and the average fat percentage value in our 
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The Cortical Homunculus - more than a student cartoon?

M. Leer, M. McFadden, A. Fulton

Medicine, Queen’s University Belfast , Belfast, United Kingdom

Neurophobia affects 50% of medical students and junior doctors. Due to this fear of neurological diseases the importance and rele-
vance of medical school neuroanatomical teaching may be lost. As students, we are introduced to the cortical homunculus, however 
few appreciate its clinical relevance in accurate neurological diagnosis. The pictorial memory of the homunculus remains with more 
than 80% of students and this strong recall could potentially be built on to combat neurophobia. This poster seeks to explore the 
importance of neuroanatomical localisation in the investigation and diagnosis of strokes mimicking peripheral nerve lesions such as 
cortical hand syndrome. The authors draw on an example of a 60 year old female patient who presented with subacute left handed 
weakness. Initial neurological examination and cranial nerve examination were normal. She had mild left pronator drift. Motor ex-
amination showed a grade 4 weakness of elbow flexion and extension and of finger extension and abduction. The finger flexors were 
stronger medially for thumb abduction,power of 5 and 4, and weaker laterally in the ulnar nerves distribution. The left supinator 
jerk was inverted and left finger jerk was positive. She had loss of sensation along the hypothenar aspect of her left hand and normal 
sensation above the wrist. Initial diagnosis was an isolated ulnar nerve palsy. Nerve conduction studies were normal and C-spine 
investigations were unremarkable. CT showed an established infarct in the right posterior lobe and hand knob syndrome was diag-
nosed. The correlation with the cortical homunculus, this patient”s clinical presentation and CT findings have been used to illustrate 
the importance of localisation to students and trainees. Hand knob syndrome is rare, accounting for less than 1% of all strokes. This 
is a classical example of how a stroke can present atypically and in this case with the absence of any significant cardiovascular risk 
factors. Neuroanatomical localisation helped to achieve the final diagnosis. Feedback from the teaching sessions and follow up with 
trainees 3 - 6 months later show strong recall for this approach to localisation. In the absence of apparent vascular aetiology, strokes 
often present atypically and are referred to as stroke chameleons. As a result, diagnosis can often be delayed, or misdiagnosis can oc-
cur. Increasing neurological confidence in students and trainees with the methods illustrated above may help prevent poor outcomes.
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Propofol post-conditioning inhibits oxygen glucose deprivation/reoxygenation (OGD/R) injury via enhancing ADAR2-regu-
lated AMPA receptor GluA2 subunit A-to-I RNA editing in vitro 

T. Li1,2,3, M. Zhu2,4, H. Wang1,2,3, G. Wang3, J. Ma1,2,3, S. Liu1,2,3, X. Wang1,2,3, D. Guo1,2,3
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3Anaesthesiology, Tianjin Key Laboratory of Artificial Cell, Tianjin, China 
4Anaesthesiology, Tianjin First Center Hospital, Tianjin, China

Background: Our previous studies demonstrated that the inhibition of AMPARs” GluA2 subunit internalization was involved in 
the neuroprotective mechanism of propofol post-conditioning to focal cerebral ischemia/reperfusion (I/R) injury in vivo. ADAR2, 
an RNA editing enzyme that mediates the pre-mRNA Q/R editing of the AMPA receptor GluA2, determines the permeability of 
AMPARs to calcium ions. In this study, we investigated the role of Propofol post-conditioning in ADAR2-regulated AMPA receptor 
GluA2 A-to-I RNA editing as inhibiting oxygen glucose deprivation/reoxygenation (OGD/R) injury. Methods: Primary hippocam-
pus neurons were cultured and ADAR2 expression was silenced by siRNA. For propofol post-conditioning treatment, cultures were 
treated with propofol (1.2 μg ml-1) for 2 h at the beginning of reoxygenation. Cell-free LDH activity, the number of MAP-2 positive 
neurons, GluA2 edition, intracellular Ca2+ concentration, ADAR2 and GluA2 protein levels, and subcellular distribution were de-
termined. Results: Propofol treatment increased the expression ratio of membrane/total GluA2 and nuclear/total ADAR2 proteins in 
the OGD/R hippocampal neurons as compared with the OGD/R group (P < 0.05). Similarly, Pro neurons contained lower percent-
age of unedited GluA2 mRNA (P < 0.05) and intracellular Ca2+ concentration (P < 0.05). All above indicators of propofol-induced 
post-conditioning were partly attenuated by ADAR2 knockdown with small interfering RNA (P < 0.05). Conclusions: Propofol 
exerts post-conditioning in a cerebral I/R (OGD/R) model in vitro by promoting ADAR2 nuclear import, assuring the R607 GluA2 
protein expression in the postsynaptic membrane of hippocampal neurons, and thereby preventing neurons from Ca2+ overloading, 
which triggers excitatory neurotoxicity after cerebral I/R injury. Figure 1. Propofol post-conditioning protects cultured hippocampal 
neurons against OGD/R-induced injury. Figure 2. Propofol post-conditioning changes ADAR2 and GluA2 subcellular distribution 
in OGD/R neuronal cells. Figure 3. Propofol post-conditioning decreased the ratio of unedited versus edited GluA2 in OGD/R neu-
ronal cells. Figure 4. Propofol post-conditioning decreases the intracellular Ca2+ concentration in OGD/R neuronal cells. Figure 5. 
Schematic illustration of ADAR2-AMPA receptor GluA2 subunit signaling in neuroprotection induced by propofol post-condition-
ing in cerebral I/R injury. Supplemental Information. Figure S1. In in vivo experiments, I/R decreases nuclear ADAR2, which is 
replenished by propofol post-conditioning. Figure S2. Identification of cultured primary hippocampal neurons. Figure S3. Effect of 
ADAR2-special small interfering RNA transfection on cultured primary hippocampal neurons.

study was 28.0% (9.5–41.6), thus only 35.3% of male patients exceeded the upper limit. Changes of TSMM in the first weeks correlate 
better with the clinical outcome than the initial muscle mass, BMI or fat percentage. This means that proper nutritional intervention is 
more important than initial standings. Conclusion: Excessive weight in women is frequently combined with a high body-fat percent-
age. A major problem in men is excessive weight combined with low muscle mass. Sarcopenia is a common and unrecognized problem 
in stroke patients. Thus, BMI is no longer a sufficient tool for recognizing malnourished patients. Bioimpedance analysis is becoming 
a golden standard for individual nutritional interventions, which provide a solid basis for an efficient rehabilitation. References: 1. 
McWhirter JP, Pennington CR. Incidence and recognition of malnutrition in hospitals. BMJ. 1994; 308: 945–8. 2. Cruz-Jentoft AJ, 
Baeyens JP, Bauer JM, Boirire Y, Cederrholm T, Landi F, et al. Sarcopenia: European consensus on definition and diagnosis. Age Age-
ing. 2010; 39(4): 412–23. 3. Janssen I, Heymsfield SB, Baumgartner RN, Ross R. Estimation of skeletal muscle mass by bioelectrical 
impedance analysis. J Appl Physiol.2000; 89(2): 465–71.
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Improvement in high-risk TIA referrals after introduction of triage by stroke clinicians at DGH
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An audit was carried out in District general hospital by stroke team to improve the services and minimise inappropriate referrals to 
rapid access TIA clinics. It was noted that a lot of stroke mimics were being referred with high risk TIAs.This resulted in over booking 
of patients in clinics with increased workload for all departments including vascular laboratory and radiology. Hence, we decided to 
Triage all high-risk TIA patient”s referrals before they are seen in clinics. Fifty (50) referrals to TIA clinics were reviewed, out of which 
19 patients were referred as high score, when triaged by stroke physicians only 11 patients were genuine high score leading to only 57% 
correct referrals. 27 patients were referred as low risk and our scoring after triage showed only 19 were genuine low risk and rest of 7 
patients were stroke mimics this implied only 70%were correct referrals. In our stroke Quality Practice Development Team meeting 
audit was presented and it was decided that stroke physicians would triage high-risk referral on daily basis. We also give educational 
talks to Emergency care physicians, General practitioners and stroke bleep holding nurses in relation to appropriate assessment scor-
ing and referrals of TIAs. This audit was repeated 3months later we reviewed 50 TIA referrals to Rapid Access TIA clinic, 26 patients 
were referred with high risk score and our assessment of these referrals showed 22 were correct High Risk referrals leading to 85% 
correct referrals .20 patients were referred as low risk out of which 16 were genuine low score leading to 80% correct low risk referrals. 
Conclusion: 1) Triaging of high risk referrals by stroke physicians on daily basis and rescoring them has improved our high risk TIA 
referrals. 2) All high risk TIA patients were seen within appropriate time frame of < 24hours. 3) This has also reduced the number of 
stroke mimics referrals. Leading to appropriate access of radiology and vascular laboratory services of high risk patients.
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Developing a sustainable stroke service in Ghana

L. Sykes, C. Spice, A. Akpalu, K. Nkromah, C. Gordon, C. Fullbrook-Scanlon, F. Okine, D. Anane, L. Johnson, J. Mardo, C. Cudjoe, 
J. Moye, L. Cullen, S. Easton1, K. Darrock1, R. Laryea1, E. Rogers1, A. Shaw1, D. Bartlett

Wessex-Ghana Stroke Partnership, Wessex, United Kingdom

Wessex-Ghana Stroke Partnership (WGSP) formed in 2009 between stroke clinicians in Wessex, Southern England and Korle-Bu 
Teaching Hospital (KBTH), Accra, Ghana. We are a multidisciplinary partnership including doctors, nurses, physiotherapists, occu-
pational therapists (OT), speech and language therapists (SLT), dieticians, and data managers. Our aim is to improve care of stroke 
patients at KBTH. This is being achieved through the development of core stroke skills using a “train the trainers” approach to embed 
and disseminate knowledge. Lead clinicians in medicine, nursing and physiotherapy were identified early in the Partnership. They each 
now have deputies as well as nominated link individuals in OT and SLT. Initially four clinical skills were identified (swallow and nutri-
tion, positioning and manual handling, communication, and continence); training for these was developed collaboratively between UK 
and Ghanaian partners and has now become standard for staff rotating through KBTH stroke unit. Subsequently four additional skills 
have been added (mood, functional independence, discharge planning, and stroke prevention) plus a common thread of leadership and 
quality improvement training. The development of these additional skills provides the vehicle for leadership and quality improvement 
experience for the Ghanaian team: alongside a series of tailor-made lectures including techniques such as SCOT analysis and RAID 
methodology the Ghanaians are mentored by specified UK partners to define, design and deliver training in the new skills. Mentorship 
occurs directly during regular visits between the UK and Ghana, and remotely via the use of media such as Skype, Facebook Messen-
ger and WhatsApp. The emphasis is on cost-neutral, sustainable solutions using locally available resources and knowledge. Innovative 
solutions to potential barriers to training have been adopted, for example, laminated versions of PowerPoint slides presented in a “flip 
chart” style folder to use for teaching when there is no electricity. It is recognised that the level of skill required is not the same for all 
disciplines. For example, physiotherapists should have a much higher level of skill in manual handling than SLTs. Records of training 
and levels of competency achieved are kept to ensure that all staff are trained to an appropriate level. UK partners also conduct obser-
vational analyses of ward work during visits to evaluate the translation of knowledge into practice. Semi-structured interviews have 
been conducted with lead clinicians focussing on leadership development. These interviews have been recorded, transcribed and the-
matically analysed to assess progression and improvement of these skills within the Ghanaian team. WGSP work has been funded via 
grants from a range of sources: the British Medical Association, the UK Nursing and Midwifery Council, and the UK Tropical Health 
Education Trust.
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Brain MRI findings in children with fabry disease
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Objective: To evaluate the presence of ischemic and hemorrhagic lesions in brain MRI of children with Fabry disease (FD). Meth-
ods: Brain MRI studies in 36 consecutive children (< 18 years old, range 4-18; 21 females, 15 males) patients were evaluated using 
classic sequences as well as GRE-weighted images, for ischemic lesions and chronic microbleeds detection. All of them lacked history 
of stroke or TIA. Results: Four children (11.11%) had brain MRI evidence of small vessel disease in thalamus or white matter. None 
children showed deep chronic microbleeds by GRE. Conclusion: 11.11% of children patients with FD without clinical history of CVA 
had evidence of small vessel disease on MRI. Cerebral microbleeds do not appear to be common in children. FD is a treatable disorder 
that should be routinely included in the differential diagnosis of ischemic lesions in children patients. The detection brain lesions could 
collaborate a potential decision to initiate an early treatment.

P 267

Experience from a Transient Ischaemic Attack (TIA) clinic in an acute London hospital

T. Cronin, E. Tillson, A. Sivagnanaratnam

West Middlesex University Hospital, London, United Kingdom

Question: The National Stroke Strategy goals state that all people with a potential TIA should be assessed and investigated at a special-
ist clinic. Consequently, in order to better understand and improve the TIA clinic at our institution a service evaluation was undertaken. 
Methods: Data were collected from consecutive new referrals to the TIA clinic over a four-month period. Clinic letters were reviewed 
and information was recorded with respect to patient characteristics, referral source, investigations undertaken, number of clinic ap-
pointments, whether driving advice was provided, and length of clinic follow-up. Results: Eighty-six patients were identified for anal-
ysis. Presenting symptoms could be multiple and occurred in the following frequency: altered mental status (e.g. confusion, syncope) 
20%, limb/facial weakness 20%, speech disturbance 20%, limb/facial paraesthesia 19%, visual disturbance 17%, balance disturbance 
9% and pain 6%. The final diagnosis was recorded as TIA in 29% and stroke in 8%. Major alternative diagnoses included migraine 
in 14% and a peripheral nerve disorder in 5%. In 26%, no clear final diagnosis was reached. Patients were followed-up for median of 
3 months (range 0-10 months). Conclusions: This service evaluation demonstrates a snapshot of a typical TIA clinic. It is hoped this 
information can be used for other services to compare to and guide the creation of similar clinics. One notable area for improvement is 
the provision of driving advice to TIA patients. 
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Research-led teaching in a stroke MSc course – connecting the curriculum

S. Gill, R. Simister, R. Perry, D. Werring, D. Fung

Institute of Neurology, UCL, London, United Kingdom

Forging the link between research and teaching in higher education is increasingly recognised as necessary to enhance teaching deliv-
ery in university and to build academic communities of practice1. UCL has developed a framework of excellence to facilitate this, the 
UCL connected curriculum2. We have developed an M Level Stroke Course aligned to these principles. Students from a wide variety of 
disciplines engage in a broad range of activities, including observation of clinical care and research recruitment in a stroke unit environ-
ment, writing for a patient”s stroke newsletter, participating in service improvement and attending workshops on consenting dysphasic 
patients for trials. They are required to produce both written and oral outputs and critically evaluate the ways in which research is imple-
mented in the workplace through reflective practice. A global context is given through exercises which ask them to consider how what 
they have learnt can be implemented in the developing world, which has increasing stroke and disability burden. In this way students 
learn how to connect academic teaching to the workplace whilst developing their professional identity locally within a multidisciplinary 
environment and to consider their role in an international arena. References: A Brew. Teaching and Research: New Relationships and 
their implications for inquiry-based teaching and learning in higher education. Higher Education Research and Development 2003; 
22(1):3-18; https://www.ucl.ac.uk/teaching-learning/education-initiatives/connected-curriculum.
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Thrombolysis in patients with primary intracerebral neoplasm

M. U. Chaudhry, A. Salam, B. Kesarmal, A. K. Banerjee

Stroke Medicine, Russells Hall Hospital, Dudley, United Kingdom

Case history: .51year old female presented with sudden onset of expressive and receptive dysphasia along with mild incoordination of 
to Emergency Department as FAST (Face Arm Speech Time) Positive. Initial CT Head showed no evidence of acute intracranial hemor-
rhage, infarct or space occupying lesion and no Contraindication to thrombolysis was noted. Patient was thrombolysed with rTPA. Re-
peat CT head after 24hrs of post thrombolysis showed. No evidence of intracranial hemorrhage, acute Infarct or Space occupying lesion. 
Patient showed some signs of speech improvement but again few weeks later developed worsening speech, incoordination and seizure 
like episode and hence patient was re admitted and investigated further. MRI head was done to rule out any other underlying cause for 
her recurrent signs and symptoms. MRI Head (as shown in figure 1A) confirms primary intracerebral neoplasm (low grade Glioma). 
Subsequently patient was referred to tertiary care Neurosurgical Unit for further input and management. Case history: 2.67year old 
female presented with sudden onset of expressive and Receptive dysphasia as FAST positive. Initial CT Head showed no evidence of 
any acute intracranial hemorrhage, acute infarct or Space Occupying Lesion and no contraindication to thrombolysis was noted. Patient 
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was thrombolysed and repeat CT Head after 24hrs post thrombolysis shows very mild hemorrhagic transformation with out any mass 
effect. Patient showed some initial improvement after thrombolysis and was discharged. She was re admitted to hospital because of to 
worsening symptoms of altered speech. MRI Head was done to rule out any other underlying cause for recurrent symptoms as shown in 
figure 1B. MRI Head didn”t reveal any acute infarct but showed low grade Glioma with some hemorrhagic transformation. Patient was 
referred to Neurosurgical Unit for further assessment and management. Thrombolysis in Primary Intracerebral Neoplasm. Discussion: 
Both of our patients initially presented with sudden onset of stroke symptoms hence thrombolysed, as there was no contraindication 
to thrombolysis on initial Scans.But further evaluation with MRI head on both occasions revealed low grade Glioma.We suspect that 
both patients had no evidence of intracranial neoplasm at initial presentation hence were thrombolysed and there was no sequel of 
any post thrombolysis bleed. From both of our patients” who were thrombolysed with undiagnosed low-grade neoplasm no adverse 
outcome was seen. In summary, very limited data exist about thrombolysis in patients with brain tumors1, 2. Patients with suspected 
intracranial tumours Further studies are needed to establish safety of thrombolysis in patients with low-grade primary intracerebral 
neoplasms. References: 1. G. W. Albers and J. M. Olivot, “Intravenous alteplase for ischaemic stroke,” The Lancet, vol. 369, no. 
9558, pp. 249–250, 2007.View at Publisher · View at Google Scholar · View at PubMed · View at Scopus. 2. S. A. Grimm and L. M. 
DeAngelis, “Intratumoral hemorrhage after thrombolysis in a patient with glioblastoma multiforme,” Neurology, vol. 69, no. 9, article 
936, 2007.View at Publisher · View at Google Scholar · View at PubMed.

Figure 1 
 

 
 
Figure 2 
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Patients and stakeholders priorities for research into the long-term impact of transient ischaemic attack (TIA)

G. Turner, M. Calvert, T. Marshall, J. Mathers

University of Birmingham, Birmingham, United Kingdom

Background: Follow-up for TIA and minor stroke is focused on secondary stroke prevention. However, our research (systematic 
review and retrospective cohort study) demonstrated that many of these patients experience residual impairments, including fatigue, 
anxiety, depression and cognitive impairment. However, the long-term impact of TIA/minor stroke is under-research. Aim: To 
identify research priorities for key stakeholders to address the long-term impact of TIA/minor stroke. Methods: A one-day stake-
holder engagement event was held to explore the experiences and perspectives of key stakeholder and establish research priorities. 
A nominal group technique was used comprising three stages: (1) stakeholders listed their individual research priorities; (2) research 
priorities were discussed in small groups and a new list of research priorities generated and ranked; (3) research properties of the 
small groups were discussed and one list of key research priorities was generated by the whole group. Discussions were recorded 
and transcribed verbatim. Results: 14 stakeholders attended: 4 researchers; 3 people who had experienced a TIA; 3 stroke/TIA 
nurses; 1 stroke consultant; 1 general practitioner; 1 clinical psychologist; and 1 Stroke Association representative. Eleven research 
priorities were identified: 1.What is the most effective follow-up pathway for TIA/ minor stroke patients? 2.What is the best way to 
identify which TIA/ minor stroke patients will experience ongoing impairments? 3.What is the best setting to support patients with 
impairments after TIA/minor stroke (such as TIA clinic, general practice, community setting)? 4.What are the best ways to manage 
and treat psychological impairment, cognitive impairment and fatigue after TIA/minor stroke? 5.What are the best ways to train or 
educate healthcare professionals to recognise and understand impairments post-TIA/minor stroke? 6.What information do people 
want to receive after they have experienced a TIA/minor stroke? 7.Would support groups improve outcomes for people after TIA/
minor stroke? 8.What impact does a diagnosis of “TIA” vs “minor stroke” have on patients and their follow-up care? 9.What advice 
should healthcare professions give to TIA/minor stroke patients on return to work and activities? 10.How do services which treat or 
manage impairments post-TIA/minor stroke differ in different regions of England? 11.What impact does having a TIA/minor stroke 
have on family members, including children? Conclusion: Many TIA and minor stroke patients experience long-term impairments; 
however, the long-term impact of TIA is currently under-researched. Establishing research priorities of key stakeholders (including 
patients) will enable development of high quality research which is relevant to these stakeholders and has the potential to improve 
the healthcare and quality of life of TIA/minor stroke patients.
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Diagnostic and prognostic significance of blood biomarkers in acute ischemic stroke

O. Abdelsalam

Neurology, Mansoura University, Faculty of Medicine, Mansoura, Egypt

Background: The utilization of biomarker panels in acute ischemic cerebral stroke (AICS) could enhance the proper diagnosis that 
facilitate the identification of the cause of the cerebral stroke which is essential for rationally manage and avoid stroke recurrence. 
Objectives: To inspect the vulnerable associations among a panel of blood biomarkers {D-dimer (DD), angiopoietin-1 (ANGPT1), 
S100 calcium-binding protein B (S-100b), and brain natriuretic peptide (BNP)} and AICS patients. Patients and methods: This 
is a prospective research performed on patients with AICS who admitted at Saudi German Hospital-KSA in corporation with the 
neurology department Mansoura faculty of medicine – Egypt during one and half years’ duration. Demographics of the patients, 
fatality as well as the clinic and a panel of blood biomarkers serum levels were gathered. The clinical scales {National institutes 
of Health Stroke Scale (NIHSS) scoring for severity on admission, and Modified Rankin Scale (mRS) for outcome after 3 months 
were tested for all AICS patients. Results: An overall of 150 patients with AICS was investigated, with a mean age of 62±14 years 
with males 52%. The AICS cases were set side by side to age and sex matched thirty healthy controls (HC) demonstrating that the 
patients were more likely to have significantly hypertension, and atrial fibrillation (71.3%, 20%, P< 0.05 respectively). The mortality 
after 3 months was 11% (15 cases). Regarding stroke severity NIHSS score mean was 11.6±6. The serum levels for a panel of blood 
biomarker (DD, S100b, and BNP) are significantly higher while for Angpt1 is significantly lower with AICS in comparison to HC. 
Multivariate predictors of patients with an nfavourable functional outcome, DD, S-100b, and BNP levels were significantly higher 
compared with the levels in patients with a nfavourab outcome. On the contrary, the level of Angpt1 is significantly decreased in pa-
tients with an nfavourable functional outcome. The stroke severity (NIHSS score) correlated significantly with the outcome (mRS) as 
less severe cases showed more nfavourab outcome. The clinical variables that showed significant correlation were age, diabetic, and 
atrial fibrillation. Conclusion: Our findings highlighted that blood biomarkers can be accustomed as a valuable tool to investigate 
AICS and to anticipate initial neurological outcome that would assist in determining patients at risk of nfavourable outcome offering 
alert to launch therapies to avert aggravating of the patient’s status.
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Improving access to healthcare information – development of an aphasia-friendly report template

C. Larkman

Speech Pathology , Royal Prince Alfred Hospital, Sydney Local Health District, NSW Health, Camperdown, Australia

Aphasia can result an inability to comprehend written information, which can include the ability to comprehend hospital reports 
and assessments. In 2014, the Aphasia Rehabilitation Centre for Clinical Research Excellence released Best Practice Statements to 
supplement the Australian Aphasia Rehabilitation Pathway. Statement 4.5 states that “All assessment results should be documented 
and reported in an accessible format to people with aphasia and their families.” Furthermore, statement 8.4 details “At the time of 
any transition, written information that includes current diagnosis, action plans, follow-up care and goals should be provided to the 
patient, family and carers.” Provision of an assessment or discharge report in an aphasia-friendly, accessible format is not standard 
practice amongst speech pathologists and there is no standard template used across health. The aim was to develop a standardised 
report template for people with aphasia (PWA). Methods: A scoping review of the literature was conducted to identify relevant arti-
cles referencing aphasia-friendly principles. A report template was developed by a senior Speech Pathologist based on results from 
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the review. The pilot report-template was peer-reviewed by a panel of 2 Speech Pathologists specialising in Aphasia. The report-tem-
plate was revised following feedback and achieved peer consensus. Results: An evidenced based report template was developed with 
aphasia-friendly formatting framework such as increased text size, images and spaced layout to support accessibility for PWA. This 
report template was designed to be used as an initial assessment report, and/or discharge report within a hospital facility. Form-fields 
and auto-text options were included to enable ease of completion and minimise time demands for the speech pathologist whilst still 
allowing for individualisation of the report. Conclusions: PWA require delivery of health information in a specific format to increase 
comprehension and patient engagement with their healthcare. The development of an evidenced based aphasia-friendly report template 
allows the delivery of assessment results in an accessible format and is in line with best practice guidelines. Future directions would 
include consumer feedback.
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A cross-sectional study of equol producer status and cognitive impairment in elderly

M. Igase, M. Ohara, K. Igase, Y. Tabara, K. Kohara, Y. Ohyagi

Ehime University, Ehime, Japan

Aim: It is well known that consumption of isoflavones reduces the risk of cardiovascular disease. However, the effectiveness of isofla-
vones in preventing dementia is controversial. A number of intervention studies have produced conflicting results. One possible reason 
is that the ability to produce equol, a metabolite of a soy isoflavone, differs greatly in individuals. In addition to existing data, we sought 
to confirm whether an apparent beneficial effect in cognitive function is observed after soy consumption in equol producers compared 
with non-producers. Methods: This study was a cross-sectional, observational study of 152 (M/F=61/91, mean age 69.2±9.2) individ-
uals. Subjects were divided into two groups according to equol production status, which was determined using urine samples collected 
after a soy challenge test. Cognitive function was assessed using two computer-based questionnaires (touch panel-type dementia assess-
ment scale (TDAS) and mild cognitive impairment (MCI) screen). Results: Overall, 60 (40%) of 152 subjects were equol producers. 
Both TDAS and prevalence of MCI were significantly higher in the equol producer group than in the non-producer group. In univariate 
analyses, TDAS significantly correlated with age, sCr, eGFR and LDL-C. In multiple regression analysis using TDAS as a dependent 
variable, equol producer (β=0.236, P=0.005) was selected as an independent variable. In addition, multiple logistic regression analysis 
to assess the presence of MCI showed that being an equol producer was an independent risk factor for MCI (odds ratio=3.961). Con-
clusions: Compared with equol non-producers, equol producers showed an apparent beneficial effect in cognitive function in after soy 
intake.
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How much can we increase thrombolysis rates? Is it worth to keep on trying?

R. García Ruiz1, J. Silva Fernández2, R. M. García Ruiz3, M. Recio Bermejo1, S. Navarro Muñoz1, A. Vadillo Bermejo1, A. González 
Manero1, A. Santos Pinto1, E. Botia Paniagua1, J. Abellán Alemán4

1Neurology, La Mancha Centro General Hospital, Alcázar de San Juan, Spain 
2Endocrinology, La Mancha Centro General Hospital, Alcázar de San Juan, Spain 
3Internal Medicine, Denia General Hospital, Denia, Spain 
4Cátedra de Riesgo Vascular, Universidad Católcia de Murcia, Guadalupe, Spain

Background and aims: During the past decades, efforts for increasing stroke knowledge and reducing treatment delays have been 
made. Despite these efforts, ttrombolysis rates are still as low as 1-8%, having prehospital delay (PD) as the main limitation. Factors 
related to delays have frequently been analysed, but studies addressing elegibility in patients excluded from reperfusion therapies be-
cause of exceded therapeutic window are scarce. Method: Patients attended in the Emergency Department of our hospital with a final 
diagnosis of stroke or TIA from November 2013 to January 2015 were included. Data on PD, treatment applied and exclusion criteria 
for thrombolysis (if present) were recorded. A descriptive analysis of the reasons for exclusion from thrombolytic treatment was per-
formed. Results: 382 patients were included. 197 (51,57%) had a PD>3h. One received rt-PA (0,51%). 196 were excluded. 104 of them 
(53,06%) were asymptomatic or paucisymptomatic at arrival, 22 (11,22%) became asymptomatic before treatment decision, 18 (9,18%) 
were excluded because of CT findings, 13 (6,63%) because of poor functional status and 3 (1,53%) showed INR>1,7. 36 patients 
(18,36%) would have been eligible if the therapeutic window hadnt been exceeded. 29 (14,8%) had a PD>4,5h, 6 (3,06%) because of 
inhospital delays and one (0,51%) because of unknown onset. Conclusion: A fifth of non-thrombolysed patients could have been treat-
ed if prehospital and inhospital delays had been within the therapeutic window. Most patients arriving after the first three hours do it as-
ymptomatic or paucisymptomatic, or symptoms resolve spontaneously before thrombolitics are administered, but some of them would 
have been treated – with prognostic implications – with a sooner arrival, as would some of those excluded because of CT findings. Still 
many patients remain untreated only because of an exceeded therapeutic window. They should be the target for future campaigns.
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Early arrival after stroke onset – Prehospital delay and related factors in a second level hospital

R. García Ruiz1, J. Silva Fernández2, R. M. García Ruiz3, M. Recio Bermejo1, H. A. Rafael1, A. González Manero1, A. Santos Pinto1, 
P. Del Saz Saucedo1, E. Botia Paniagua1, J. Abellán Alemán4

1Neurology, La Mancha Centro General Hospital, Alcázar de San Juan, Spain 
2Endocrinology, La Mancha Centro General Hospital, Alcázar de San Juan, Spain 
3Internal Medicine, Denia General Hospital, Denia, Spain 
4Cátedra de Riesgo Vascular, Universidad Católcia de Murcia, Guadalupe, Spain

Background and aims: Reperfusion therapies are known to improve strroke prognosis when permormed within the first hours after 
stroke onset, but in most cases, patients are excluded because the therapeutic window is exceeded. Prehospital delay (PD) is the main 
cause for thrombolysis and thrmbectomy underutilization. We investigated PD in our population and factors influencing early arrival 
(PD<180”). Method: 382 Patients with acute stroke or TIA were prospectively included. Sociodemographic and clinical parameters, 

data on decision delay (DD), PD, and first medical contact were recorded. Multivariate logistic regression analyses were conduct-
ed to identify factors related to PD<180”. Results: Median times were 72” for DD and 201” for PD. 186 patients (48,7%) arrived 
the hospital within 180”. Severity (p=0,024), onset witnessed by an own child (OR 3,84; IC 95% 1,90–7,76; p<0,001) or during a 
non-working day (OR 1,91; IC 95% 1,08–3,37; p= 0,026), a familial (OR, 2,13; IC 95% 1,24-3,63; p=0,006) o personal history (OR 
2,14; IC 95% 1,12–4,10; p=0,022) of stroke or TIA, cardiopathy (OR 1,89; IC 95% 1,04 – 3,44; p=0,036), experiencing aphasia (OR 
2,30; IC 95% 1,18–4,47; p=0,014), suffering a TIA (OR OR 2,76; IC 95% 1,38–5,54; p=0,004), the use of a prenotification system 
(Stroke Code) (OR 8,18; IC 95% 2,95–22,70) and dialing 112 (OR 3,86; IC 95% 1,47–10,11; p=0,006) were independently related 
to a sooner arrival (PD≤180”). Conclusion: Using a prenotification system and dialing 112 were the main predictors of early arrival. 
Future campaigns should focus on immediately dialing 112. Clinical factors -a familial or personal history of stroke or TIA- also 
played an important role, maybe related to the knowledge, not only of stroke symptoms, but also its consequences. 

ePoster Session 16 • Rehabilitation and reorganisation after stroke – experimental and clinical as-
pects

P 277

Balance training in virtual reality promotes superior generalization of gains in postural control to functionality in compar-
ison conventional training – a randomized clinical trial

T. de Paula Oliveira, C. Souza Miranda, M. Silva d’Alencar, M. Lourenço, B. Anielle Friso, E. Cervi Canesso, B. Yun, A. 
Pasqual Marques, M. E. Pimentel Piemonte

Physical Therapy, University of São Paulo, São Paulo, Brazil

Background: Stroke causes sensory-motor impairment, leading to the asymmetry in weight bearing and following balance prob-
lems, falls, and functional limitations. Virtual Reality (VR) has been proposed as a new tool for rehabilitation in stroke patients and 
has therapeutic potential for symmetrical body-weight distribution and balance training. However, there is a lack of evidence that 
stroke patients can generalize the gains from VR therapy for similar activities in the real environment. Objectives: To compare the 
generalization of gains in the postural control to functionality after balance training in VR with a conventional training in patients 
with chronic sequels of Stroke. Methods: A single-blinded randomized controlled trial was conducted with a total of 31 participants, 
13 female, mean age of 50.08 years (SD=10.29), mean post-stroke duration of 5.22 years (SD=55.08), 20 with the left paretic side. 
The patients were randomly allocated to an experimental group (EG) that performed the balance training based on Nintendo Wii 
Fit (NWF) games and a control group (CG) that accomplished a similar kind and amount of balance exercise. The 14 individual 
intervention sessions (60 minutes, 2 per week) were similar apart from the use of NWF games for EG. The Lower limb subscale 
of the Fulg-Meyer Assessment (FMA-LE) and the BESTest were adopted as the primary outcome to evaluate functionality and the 
Limits of Stability test (LOS) for the paretic, and the nonparetic side was select as a secondary measure to assess postural control. 
Both groups were evaluated before (BT), seven days after training (AT), and 60 days after the end of training as the follow-up (FU). 
RM-ANOVA using as factor Groups (EG; CG), and evaluations (BT, AT, FU) as repeated measures were performed to each outcome 
score. Results: There was a statistical significant interaction between factors for both primary outcome, FMA-LE (p<.005: ES=.84) 
and BESTest (p<.02: ES=0.66), showing that a significant improvement only for EG, which was confirmed by Tukey post-hoc test 
(TPT). In contrast, for a secondary measure, there was only a statistically significant effect for evaluation (p=0.000; ES=0.99), 
showing significant improvements for both groups, also confirmed by TPH. Conclusion: The balance training improved the pos-
tural control in patients with chronic sequels of stroke, but only through the VR training the gains were generalized to functionality. 
These results suggest that VR balance training promotes better generalization of gains on postural control to functional activities 
than conventional balance training.
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Combined effects of backward treadmill training and botulinum toxin type A on spasticity and gait impairments in pa-
tients with chronic stroke – a pilot, single blind, randomized controlled trial

D. Munari1, A. Picelli1, N. Cecco1, A. Serina1, S. Bonadiman1, M. V. Benetti1, F. Nicolli1, N. Smania1,2

1Department for Neurosciences, Biomedicine and Movement Sciences University of Verona, Verona, Italy, Neuromotor and Cog-
nitive Rehabilitation Center, Verona, Italy 
2AOUI Verona, UOC Neurorehabilitation, Verona, Italy

Question: Gait impairment is a common cause of disability in patients with stroke. It has been suggested that backward walking 
therapy might be promoted as a treatment strategy to improve gait. The main aim of this study was to compare the effects of back-
ward treadmill training (BTT) combined with botulinum toxin type A (BoNT-A) injection compared to conventional treadmill train-
ing (CTT) on gait ability and spasticity in patients with chronic stroke. Methods: Patients were recruited from the Neurorehabili-
tation Unit, AOUI Verona, Italy. The inclusion criteria were: (a) diagnosis of ischemic or hemorrhagic stroke by MRI or computed 
tomography at 6 weeks from onset; (b) age between 18 and 75 years; (c) ability to walk independently for at least 15 meters; (d) 
ability to walk on the treadmill at >0.3 km/h for 3 minutes handrail support. Exclusion criteria were: (a) a recurrent stroke or other 
neurological deficit that would affect ambulation ability; (b) any additional medical or psychological condition that would affect 
their ability to comply with the study protocol, (c) unstable angina pectoris and unstable cardiac conditions. After BoNT-A injec-
tion into the spastic calf muscles, subjects were divided into two groups: BTT and CTT. Each subject underwent twelve 30-minute 
treatment sessions. The BTT intervention consisted of 30 min of backward walking and The CTT intervention consisted of 30 min 
forward walking. The treatments were performed on a treadmill device (mod. EXCITE® Tecnogym). Patients were evaluated be-
fore and after the training by mean of: Ten Meter Walking Test (10MWT), modified Ashworth Scale, passive range of movement 
and spatio-temporal gait parameters. The Wilcoxon signed ranks test on the pre-/post-training scores for the different outcome mea-
sures were carried out in each group of patients. The Mann–Whitney was used to compare the effect of treatment. The alpha level 
for significance was set at P<0.05. Results: Eleven patients chronic stroke patients were enrolled: 6 in the BTT (age: 58,50±11,10 
yrs) and 5 in the CTT (64,40±2,70 yrs). No dropouts were observed. The BTT group produced greater improvements than CTT on 
hip flexion in the paretic side. In the BTT significant improvements were observed 10MWT (p=0.039) and in the length of the pa-
retic side (p=0.45). No significant changes were observed in the CTT. Conclusions: Results of this pilot study suggested that BTT 
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combined with BoNT-A injection demonstrated greater improvement than CTT on walking speed and gait parameters in patients with 
chronic stroke. BTT could be considered a safety treatment strategy in order to improve gait ability. References: Langhorne P, Bern-
hardt J, Kwakkel G. Stroke rehabilitation. Lancet 2011; Kim K, SuKmin Lee Kyoungbo. Effects of Progressive Body Weight Support 
Treadmill Forward and Backward Walking. J. Phys. Ther. Sci. 2014.
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Comparing effects of two exergaming systems and traditional weight shifting training on executive and balance functions in 
patients with chronic stroke – a randomized control trial

J. W. Hung, C. X. Chou, W. C. Wu, Y. W. Hsieh, M. Y. Yu, P. C. Chen

Rehabilitation, Chang Gung Memorial Hospital, Kaoshung, Taiwan

Question: The executive function is independently associated with balance function post-stroke. It was found that exergaming can en-
hance executive function in youth and elderly. The effects of exergames emphasizing weight-shifting on executive function of patients 
with chronic stroke are currently unknown. Thus, this study explored the effects of weight-shifting exergames training on executive 
and balance functions in individuals with chronic stroke. Methods: Patients with chronic stroke were randomly assigned to receive 
either Wii Fit or Tetrax biofeedback or conventional weight-shifting training 30 min/day, 2 days per week, over 3 months. Tests of 
executive function (Modified trail Making test part B (TMT-B) , Digit backward span, Stroop test) and balance function (timed up 
and go (TUG) . Foreward reach (FR) and one leg stand (OLS) ) were measured at baseline, post-intervention and 3 months follow-up. 
Results: Sixty-four patients (21 in Wii Fit, 20 in Tetrax, 23 in conventional training group) completed the study. After intervention the 
Tetrax group had significantly more improvement in Digit backward span test as compares with other 2 groups (p=.02), and the effect 
was maintained at 3 month-follow-up (p=.04). The Wii Fit group had significantly more improvement in Stroop test as compares with 
other 2 groups (p=.01), however the effect was not maintained at 3 month-follow-up (p=.11). There was no significant effect in TMT-B 
in all 3 groups. All 3 groups improved in TUG, FR tests and walking speeds, there was no significant difference among 3 groups. The 
duration of the one leg standing in unaffected leg increased significantly in Wii Fit group post –intervention, but not in the other groups 
(p=.01), however, the difference was not maintained at 3 month-follow-up (p=.95). Conclusion: In addition to balance functions, the 
weight-shifting exergames might also have positive effects in executive functions of patients with chronic stroke. Different exergaming 
systems might have different effects.
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Enlarged perivascular spaces in basal ganglia predicted functional and cognitive outcome after first-ever stroke – a longitudi-
nal study

Y. Liang1, Y. L. Chan1

Psychiatry, the Chinese University of Hong Kong, Hong Kong, SAR, Hong Kong

Background and Purpose: Cerebral small vessel diseases (CSVD) negatively impact functional and cognitive outcome after stroke. 
Enlarged perivascular spaces (EPVS) has been recently regarded as important constitute of CSVD. The study aimed to investigate 
whether EPVS are predictors of the functional independence and cognitive impairment after first-ever acute ischemic stroke. Methods: 
The first-ever acute ischemic stroke patients admitted to Prince Wales Hospital of Hong Kong during Jan 2010 to Oct 2015 were recruit-
ed to this cohort study. At baseline, EPVS was rated in the basal ganglia (BG) and the centrum semiovale (CS) on axial T2-weighted 
sequences with a validated scale (score range: 0-4). At 3 and 15 months follow up, the functional independence was measured by the 
8-itemed Instrumental Activities of Daily Living (IADL) scale; Mini–Mental State Examination (MMSE) scores ≤26 were defined as 
cognitive impairment. Results: The study included 792 first-ever acute ischemic stroke patients (age: 65.8 ± 10.6; 40.5% women) at 
three months follow up. The rate of loss of follow up was 37.3% (297), leaving 498 (62.6%) participated in the 15 months follow up 
assessments. The patients failed to complete the 15 months follow up had lower IADL independence [0 (0-2) vs.0 (0-1)] compared to 
those completed. In the multivariate linear regression, independent of age, sex, education, prestroke mRS score, NIHSS score, volume 
of acute infarct, and other markers of CSVD, BG-EPVS were associated with IADL scores at 3 months [β=0.303; 95% confidence inter-
val (CI)=0.064-0.542] and 15 months [β=0.294; 95%CI=0.014-0.575] follow up. Regarding to cognitive outcome, BG-EPVS predicted 
cognitive impairment at both 3 months [odds ratio (OR)=1.250; 95%CI=1.057-1.478] and 15 months [OR=1.256; 95%CI=1.024-1.541] 
follow up after adjustment for factors such as age, sex, education, NIHSS score, volume of acute infarct, and other markers of CSVD. 
Conclusions: Our study showed that BG-EPVS can predict both functional and cognitive outcome at both short-term and long-term 
after stroke. Early identification of BG-EPVS might help to establish individual rehabilitating programs to stroke patients. Keywords: 
Enlarged perivascular space; Stroke; Cognitive impairment; IADL. Acknowledgement: 1. This project is supported by the following 
grants. 2. Health and Medical Research Fund, reference number: 01120376. 3. National Natural Science Foundation of China, reference 
number: 81371460. 4. General Research Fund, reference number: 474513. 5. General Research Fund, reference number: 473712. 6. A 
research fund from the Lui Che Woo Institute of Innovation Medicine
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The effect of environmental factors to the mobility disability in independent subjects with stroke

K. Y. Nam1, J. H. Park2

1Department of Physical Medicine and Rehabilitation, Dongguk University College of Medicine,, Goyang, South Korea 
2Department of Neurology, SanggyePaik Hospital, Inje University College of Medicine, Seoul, South Korea

Objective: To investigate the effect of environmental factors on the ability of mobility in subjects with chronic stroke who can 
perform nearly independent activities of daily living (ADL). Method: Sixty one patients were divided into three groups (superior, 
middle, and inferior) by the degree of independent walking. Modified self-administered questionnaire was completed to report how 
well the patients encountered the environmental elements faced in community mobility. In addition, all patients were assessed to find 
out the difference of ADL performance, Berg balance scale (BBS), 10 m walking time (10 mWT) and patterns of ‘going out’ among 
the three groups. Results: The group 1 (superior group) had shown better performance than group 2 (middle group) and group 3 
(inferior group) in performance of ADL, BBS, 10 mWT. Secondly, the group 1 visited more places or destinations per day than the 
group 2 and 3, and they used more various transportation systems than other groups. Finally, there were significant differences in the 
distance dimension, the temporal dimension, terrain dimension (except for a ‘getting on a elevator’ component), and density dimen-
sion among the groups. Conclusion: Environmental factors as well as functional abilities could affect the mobility of subjects with 
chronic stroke. This result suggests that any kinds of compensation and the supports of social institutions are needed even in subjects 
of nearly independent ADL for their improvement of mobility and convenience.

Figure 1: The comparison of the Patterns of Outdoor Activities among the Groups 
 

 
 

Figure 2: The Comparison of the Coping Abilities for the Environmental Factors among the Groups 
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San pellegrino terme protocol – evaluation of an intensive rehabilitation program on motor recovery in the late phase of 
stroke

G. P. Salvi1, L. Manzoni1, L. Smirni1, E. Ancona2, M. Simonini1, A. Quarenghi1

1U.O. Riabilitazione Neuromotoria, Istituto Clinico Quarenghi, San Pellegrino Terme, Italy 
2Scuola di Specializzazione in Medicina Fisica e Riabilitativa , Università degli Studi “Gabriele d’Annunzio” Chieti – Pescara, 
Chieti, Italy

Question: The aim of our study is evaluating the outcome of motor recovery of inpatients after an intensive rehabilitation program 
in the late phase of stroke. Methods: We evaluated 80 inpatients from Neurorehabilitation Ward of Istituto Clinico Quarenghi with 
an event occurred later than twelve months, both breathing and heart stability were required. Patients were divided in two similar 
groups: the TREATMENT GROUP (17 females and 28 males, average age 65 years old, range 51- 79) and the CONTROL GROUP 
(15 females and 20 males, average 69 years old, range 49-86). All the patients were evaluated by physician with Tinetti Scale, FIM 
scale, MMSE, gait analysis (MICROGATE OPTOGAIT™) both at the admission and at the discharge. The TREATMENT GROUP 
followed a specific rehabilitation program “SAN PELLEGRINO TERME PROTOCOL” including 30 minutes of rehabilitation with 
a therapist, 15 minutes of training on treadmill (BIODEX GAIT TRAINER™), 15 minutes of training on balance board (BIODEX 
GAIT TRAINER™), 30 minutes of training with virtual reality system (VIRTUAL REALITY REHABILITATION SYSTEM™) and 
then we evaluated also the way of facing the outdoor environment (such as walking both on paths and cobblestones, going upstairs 
and downstairs). The CONTROL GROUP included 30 minutes of rehabilitation with a therapist only. Results: In the TREATMENT 
GROUP we recorded an average improvement of 9.2% in the final score of FIM scale and 22.5% in the Tinetti scale; both gait speed 
and step length on treadmill increased respectively of 51.4% and 23%. We also got better score both for stability index (+11.9%) and 
for swinging index (16%). Conclusions: Our study revealed efficient in the case we treated despite the little sample. This protocol 
shows that an intensive training improves a specific motor function (use it and improve it), repetition matters and intensity matters 
lead to a long term potentation activity. Furthermore this treatments with robotic tools are an integral part of rehabilitation work.
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The use of transcranial direct current stimulation (tDCS) combined with cognitive training in stroke rehabilitation – a sh-
am-controlled pilot study

N. Szépfalusi1, V. L. Németh1, T. Vékony1, N. Imre2, R. Balogh2, A. Holczer2, G. Csifcsák2,3, E. Csábi2, G. Drótos2, K. Jakab1, L. 
Vécsei1,4, A. Must2,4

1Department of Neurology, University of Szeged, Szeged, Hungary 
2Institute of Psychology, University of Szeged, Szeged, Hungary 
3Department of Psychology, University of Tromsø, Tromsø, Norway 
4Neuroscience Research Group, MTA-SZTE , Szeged, Hungary

Introduction: Effective rehabilitation after stroke is essential considering the high prevalence of the disease and the symptom se-
verity commonly affecting everyday function. Based on a recent large cohort cluster study, a similar pattern of cognitive deficit is 
seen with various stroke localizations [1]. Non-invasive neuromodulation techniques may serve as promising tools for post-stroke 
cognitive rehabilitation [2]. Objectives: The main goal of the study was to assess the effect of transcranial direct current stimula-
tion (tDCS) combined with a specific cognitive training program on overall cognitive functioning in stroke patients, independently 
of stroke localization. Methods and materials: 17 stroke patients have been enrolled in the study so far. All patients underwent a 
thorough cognitive and affective assessment before and after participating in a 10-day cognitive training paired with active/ sham 
tDCS. Patients were randomly assigned to the active or sham tDCS group with both groups receiving cognitive training. The training 
included a flanker task involving emotional and visuospatial processing and executive function. Task difficulty has been set individu-
ally for each training session. We expected to see greater cognitive and affective improvement in the active tDCS group as compared 
to the sham stimulation. Results: The examination of overall cognitive function revealed a significant improvement in total scores 
of Addenbrook”s cognitive examination (ACE), in memory scores of ACE, and story recall scores of the Rivermead Behavioural 
Memory Test after the 10-day training in both the active and sham tDCS group. Both groups showed an improving tendency in Corsi 
Block-Tapping Test and in Listening Span Task. Results of affective testing revealed a significant decrease of Beck Depression In-
ventory, Spielberger”s Trait Anxiety Inventory and Depression Anxiety Stress Scales scores in the active tDCS group, whereas total 
scores of the Hamilton Rating Scale for Depression decreased in both the active and sham tDCS groups. Conclusion: Our current 
results suggest a beneficial effect of cognitive training combined with active/ sham tDCS on overall cognitive functioning in stroke 
patients with different lesion sites. We found a significant improvement of affective symptoms with a clear benefit of active tDCS. 
Patient enrollment is in process and long-term effects are also to be investigated. References: [1] Corbetta, M., Ramsey, L., Callejas, 
A., Baldassarre, A., Hacker, C. D., Siegel, J. S., Astafiev, S. V., Rengachary, J., Zinn, K., Lang, C. E., Connor, L. T., Fucetola, R., 
Strube, M., Carter, A. R. és Shulman, G. L. (2015). Common behavioral clusters and subcortical anatomy in stroke. Neuron, 85(5), 
927–941. [2] Yun, G. J., Chun, M. H. és Kim, B. R. (2015). The Effects of Transcranial Direct-Current Stimulation on Cognition in 
Stroke Patients. Journal of Stroke, 17(3), 354–358.
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Tele-rehabilitation service at home for patients after stroke

N. Bizovičar1, M. Rudolf1, M. Javh1, N. Goljar1, D. Rudel2, D. Obržan2, H. Burger1

1University Rehabilitation Institute Republic of Slovenia , Ljubljana, Slovenia 
2MKS Electronic systems d.o.o., Ljubljana, Slovenia

Introduction: Stroke is a leading cause of long-term disability. Supervised rehabilitation treatment can significantly improve the func-
tional recovery over a longer period of time in patients after stroke (1). Tele-rehabilitation technology allows the use of rehabilitation 
services in the patient’s home environment. Current evidence about the effectiveness and content of tele-rehabilitation service is encour-
aging, but still limited (2). Objectives: The purpose of the pilot study was to develop and to test the effectiveness of continuing exercise 
at home after discharge from the inpatient rehabilitation centre with the use of tele-rehabilitation service. Patients and methods: The 
study included 10 patients after the first stroke who completed rehabilitation program at the University Rehabilitation Institute Republic 
of Slovenia. Patients were randomized into the test and control group; there were five patients in each group. Test group was included 
in the tele-rehabilitation treatment in the form of 19 multimedia contents (movies) under the supervision of a therapist for 3 months 
after discharge from the rehabilitation institute. The control group received exercises in the writing form which they performed without 
the supervision of a therapist in their home environment. We performed the testing in the department at the time of discharge in the 
home environment and after 3 months of training: passive range of joint motion and muscle tone in the upper extremity, pain and motor 
function. Results: In both groups after 3 months of training there was an improvement in function of the upper limb and general motor 
function, reduction of muscle tone in elbow, wrist and finger flexors and a decrease in pain, but there were no statistically significant 
differences between the groups. Shoulder joint abduction passive range of motion was statistically significantly better in the test group 
after the training (p = 0,017). Especially in the beginning of tele-rehabilitation, all patients needed a support of their relatives or other 
persons. Conclusion: Responses of patients and their assistants to tele-rehabilitation service were positive. Tele-rehabilitation service 
proved to be an effective method to improve motor skills, joint mobility, to reduce pain and muscle tone for patients in chronic period 
after stroke. Further development should particularly address the identification of appropriate contents of tele-rehabilitation, adapted to 
the heterogeneous needs of patients after stroke.
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Functional assessment & therapy for acquired writing impairment in aphasia after stroke using mainstream technology

K. Chadd, A. Caute, J. Marshall, K. Monnelly, C. Woolf

City, University of London, London, United Kingdom

Introduction: Aphasia (or dysphasia) is an acquired language disorder typically caused by left hemisphere stroke. Aphasia may persist 
as a chronic disability, and presents in around one third of stroke cases. Writing skills may be selectively or co-morbidly impaired in 
aphasia. Traditional approaches to assessment and therapy for writing impairments largely involve single word spelling tests or practise. 
Recently, rehabilitation has begun to integrate use of technology (such as software that guides an individual through spelling exercises) 
into these methods. Yet this approach does not consider aspects of an individual”s activity and participation, two health-related domains 
defined in The World Health Organisation”s (WHO) International Classification of Functioning, Disability and Health Framework 
(ICF) 1. These domains are major aspects of quality of life which is repeatedly reported to reduce in relation to aphasia onset. Objec-
tive: This study aims to analyse the effectiveness of an alternative therapy approach which employed publicly available technologies 
(such as voice recognition software). Therapy aimed to achieve life activity and participation goals. This will in turn enhance quality of 
life. The study will also report findings from a novel functional writing assessment, the email-generation task, which was used as the 
primary outcome measure. Patients and methods: In this on-going study, participants (n=20) are recruited if they meet the diagnostic 
criteria for aphasia, are at least 4 months post stroke and are without severe cognitive impairment. Using a repeated baseline wait-list 
control design, effect of therapy is measured as an interaction effect of time and group. Inter-rater reliability and test-retest reliability of 
the email-generation task will be analysed using Pearson”s correlation coefficient. Results: Data analysis is ongoing. Early observations 
of initial data suggest an improvement in functional writing ability following therapy using technology, and only minimal changes in the 
wait list control sample who has not received therapy in the same period. Post-hoc comparisons will reveal any dissociations between 
hand written and technologically-aided writing skills. The sample”s response to and engagement with technology has been variable. 
These initial observations suggest the email-generation task is sensitive to change in functional writing, which is in accordance with 
our previous work2. Conclusion: The email-generation task may fill the need for a sensitive, reliable and socially valid evaluation of 
functional writing skills after stroke. Findings may demonstrate that writing skills can be compensated for by using mainstream tech-
nologies in conjunction with support from speech and language therapists working with stroke patients. This may increase a person”s 
activity and participation and have a profound impact on their quality of life. References. 1. World Health Organization. (2001). ICF : 
International classification of functioning, disability and health. Geneva : World Health Organization. 2. Caute, A. & Woolf, C. (2016). 
Aphasiology, 30(2-3), pp. 245-268.
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Which factors interferes on physical activity realization in patients with chronic sequels of stroke?

T. de Paula Oliveira, J. Rodrigues de Oliveira, S. Martins de Almeida Rocha, M. E. Pimentel Piemonte

Physical Therapy, University of São Paulo, São Paulo, Brazil

Encourage people to participate in physical activity after stroke is a recurrent recommendation in various studies and guidelines. 
Emerging research suggests that aerobic exercise after stroke confers health benefits like an improvement of the fatigue, the executive 
functioning and memory, the depressive symptoms, the walking ability and health-related quality of life. However, the adherence to 
exercise in post-stroke patients is low. Objectives: To identify which factors interferes on physical activity adherence in people living 
with chronic sequels of Stroke. Methods: A transversal study was conducted, including 103 patients, 54 male, the mean age of 64.14 
(SD=13.76), mean post-stroke duration of 1.31 years (SD=0.67), 30 with the left paretic side, the average of years of education 3.74 
(SD=1.29), the mean of family monthly income 660.68 dollars (SD=296.07), who was interviewed by phone by two physiotherapist. 
The main outcomes were the structured questioner in order to assess the physical activity adherence (kind, frequency, duration, super-
vision, etc) and the Functional Independence Measure (FIM) from OMS in order to assess the level of functionality. The participants 
were divided into two groups: Active group (AG) which did any regular physical activity and No active group (NAG) which did no 
regular physical activity. Several one-way ANOVA (one for each MIF domain) were done to verifies the difference between the group. 
The Pearson tests were done in order to investigate the correlation between demographic features and physical activity adherence. 
Results: The AG had better total FIM (p=0.03) than NAG. The AG had better scores than NAG on the ability for stairs (p=0.006); 
comprehension (p=0.04), expression (p=0.02) and social interaction (p=0.02), however, there was no difference in the gait domain 
between AG and NAG. There was no correlation between physical activity and age, gender, years of education or family monthly 
income. There was a correlation between physical activity and FIM (p<0.05, r=0.21). Conclusion: Factors as age, gender, years of ed-
ucation or family monthly income did not interfere with physical activity adherence in patients with chronic sequels of Stroke. Patients 
that do physical activity has better FIM. However, in addition to motor domains, cognitive aspects such as comprehension, expression, 
and social interaction may interfere on physical activity realization in patients with chronic sequels of Stroke.
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The relation between executive functioning and memory on functional outcome in older frail stroke patients

M. Huijben-Schoenmakers, A. Rademaker, E. Scherder

Free University Amsterdam; Avans University for Applied Sciences, Breda, Netherlands

Objective: Ascertain if cognition helps to predict functional outcome in older comorbid stroke patients with severe loss of indepen-
dence. Design: A cross-sectional study was carried out. Subjects: Older frail stroke patients and who rehabilitated in the nursing 
homes” rehabilitation units. Patients (n = 160) (mean age: 77; SD: 9.5) with a mean Barthel Index of 11.02. Method: Demographic, 
illness related, functional and cognitive data were selected at baseline. Main Assessment Measures: Functional activities were tested 
using the Barthel Index. Cognitive functions were assessed using a wide variety of neuropsychological tests. Results: Patients faced 
cognitive impairments especially in executive functioning and memory. Stepwise linear regression analysis shows that executive 
functioning (p = 0.050) and memory (p = 0.000; confidence interval - 1.255 - 0.403) are significant predictors of functional outcome. 
Conclusion: In older frail stroke patients we suggest combining physical and cognitive training from the very early phase of recovery. 
Keywords: stroke, rehabilitation, cognition, executive function, memory and functional outcome
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The effect of treadmill-based gait training at faster speeds on function in persons with stroke

R. Mohammadi1, N. Ershad1, M. Rezayinejad1, C. P. Phadke2

1Rehabilitation Fculty, Semnan University of Medical Sciences, Semnan, Iran, Islamic Republic Of 
2Physical Therapy, University of Toronto, Toronto, Canada

Objective: To examine functional improvement in persons with chronic stroke after walking retraining at faster than self-selected 
speed (SSS). Materials and methods: Ten persons with chronic stroke participated in training over a treadmill at walking speeds 
40% faster than SSS, three times per week, 30 minutes per session, for 4 weeks. The SSS was assessed weekly and the training speed 
adjusted based on the new SSS. Subjects were assessed before and after the intervention and two month after the end of the inter-
vention. Outcome measures were Timed Up & Go, 6-Minute Walk, 10 Meter Walk test, modified Ashworth Scale, SSS, and fastest 
comfortable speed. Results: After 4 weeks training, all outcome measures showed clinically meaningful and statistically significant 
improvements (P<0.05), that were maintained at two months after the end of the training. Conclusions: The results showed that a 
strategy of training at a speed 40% faster than SSS can improve functional activity in persons with chronic stroke with lasting effects. 
Therefore clinicians should consider the strategy of training their patients at up to 40% faster speeds to encourage improved motor 
control along with functional recovery.
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Functional result of equine hemiplegic foot equipment in 20 cases

L. Mahir, S. Zahi, F. Lmidmani, A. Elfatimi

Physical Medicine and Rehabilitation Department, CHU Ibn Rochd, Casablanca, Morocco

Introduction: Stroke is a cause of mortality and disability in developed countries. Data from the literature confirm the benefi-
cial effect of rehabilitation. It improves functional recovery, visual perceptual functions and autonomy in actions of everyday life. 
To recover of a stable, efficient and harmonious walk is one of primary objectives in functional rehabilitation management of patient 
after stroke. Methods: We report functional result of foot fitting of 20 vascular hemiplegics, with paralysed lifters collected in de-
partment of physical medicine in CHU Ibn Rochd of Casablanca from 1 March 2015 to 1 September 2015. Results: Mean age was 
60 years with extremes between 37 years and 83 years. 10 were male. 15 had an ischemic stroke and 5 had haemorrhagic stroke. 
Voluntary control was 0/5 on foot lifters in 14 patients and 1/5 in the other patients. Walking was done at the begining with an English 
cane. After fitting, walking became autonomous with improvement of the FAC ( functional ambulation classification): All patients 
received a brace. Discussion: Foot has negative impact on hemiplegic patient’s walk. It can be source of fall in these subjects, often 
old and multitasking. It increases risk of fracture and additional handicap. In this perspective, use of the orthesis finds all its place to 
improve walking and bring more autonomy and stability.
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Effects of as early as possible exercise-rehab on function after stroke

M. Yazdani1,2, V. Zolaktaf1, A. Chitsaz3, M. Saadatnia3, M. Ghasemi3, F. Nazari2, A. Chitsaz1

1Sport Pathology & Corrective Exercises, University of Isfahan, Isfahan, Iran, Islamic Republic Of 
2Nursing and Midwifery, University of Isfahan, Isfahan, Iran, Islamic Republic Of 
3Neurology, University of Isfahan, Isfahan, Iran, Islamic Republic Of

Introduction: The impairment of limb function and disability is one of the most important consequences of stroke. But so far, little 
research was done on the effect of exercise rehabilitation immediately after stroke in these patients. The purpose of this study was 
to evaluate the impact of exercise rehabilitation on motor function soon after stroke. Method: The sample included 8 hemiparetic 
patients with Ischemic Stroke (4 patients control group, 4 patients case group) who were diagnosed by neurologists. The patients 
examined Pre and post tests of Fugle-Meyer, box and blocks, timed up and go. Exercise rehabilitation started as early as possible 
after stroke and included passive ROM exercises, assisted standing up, and active exercises of healthy side of body, in addition to 
encouraging voluntary contraction of affected limbs as much as possible. The rehabilitation was progressive and took 12 weeks,6 
days per week, 1sessions of 30-90 minutes per day. Results:According to the data analysis, improvement of motor function in upper 
and lower limbs in static and dynamic control activities in the intervention group was different than the control group at a significance 
level (05/0 ≥P). Conclusion: Early exercise rehabilitation had low cost and risk and showed a promising effect on recovery of motor 
function. We need to carry out the study on more patients to be insured of the results. Keywords: Early exercise rehab,Stroke,Motor 
function 
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Post-stroke hemibody itching sensation after right MCA infarct

S. J. Cho

Neurology, Dongtan Sacred Heart Hospital, Hwaseong, South Korea

Background: Itching is a complex sensation which is usually caused by allergy or skin lesion. We reported a case with hemibody 
Itching sensation after the onset of right MCA infarct. Case summary: A 71-year old woman complained about gradual aggrava-
tion of itching sensation of hemibody including left face, arm and leg. She had experienced of acute temporoparietal infarct due to 
occlusion of right middle cerebral artery 1 year ago. Upon neurologic examination, mild distal weakness of left arm and leg (G4), 
hypoesthesia, and hyperreflexia were noticed without interval changes. Itching sensation were occurred about 6 months after the on-
set of stroke and were aggravated with time. Follow-up MR imaging, no definite acute lesion was seen, but subtle high intensity was 
noticed at the cortical rims of old cerebral infarct on the diffusion-weighted images. Recanalization of right MCA was also shown. 
EEG did not show any ictal or interictal discharges. After 2 weeks of treatment with ibudilast, her paresthesia and hypoesthesia were 
persistent but itching sensation were improved. Conclusion: post-stroke itching sensation can be occurred several months after the 
stroke onset. The meaning of subtle diffusion changes needs more clinical observation.
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Management of shoulder pain in the hemiplegic patient

S. Zahi, L. Mahir, F. Lmidmani, A. Elfatimi

Physicalmedicine and Rehabilitation Department, CHU Ibn Rochd, Casablanca, Morocco

Introduction: Shoulder pain in hemiplegic occurs in 22-70% of cases. It can begin as early as the 2nd week with a peak between 6 
and 8 weeks. A shoulder-hand syndrome, adhesive capsulitis may be originally favored by glenohumeral subluxation or significant 
spasticity. The diagnosis is mainly clinical. The treatment is mainly based on preventive fixed assets, strapping, prudent mobiliza-
tion and electrostimulation. Objectives: Remind the clinical, treatment and results of this condition and evaluate our results based 
on literature data. Methods: Prospective study of hemiplegic patients between Mai 2016 to September 2016. Results: 34 patients 
were seen with only 10 patients who had shoulder pain in the hemiplegic side; age 57.14 ± 14.9 years; Stroke time: 3 to 28 weeks 
(15.5 ± 12.5); Sex ratio: 18 F / 16 H; hemiplegic side: 16 rights / 17 left and a patient with quadriplegia; pain assessed by VAS at 8 
± 1; etiologies: 6 complex regional syndrome type I / 2 subluxations / 1 of the scapula pain / 1 partial rupture of the subscapularis 
and tendinopathy of the biceps and supraspinatus. Treatment: All patients were treated by strapping and sling immobilization when 
standing or sitting, medicated analgesic therapy, TENS, local infiltration of corticoid in cases of Type I Complex Regional Syndrome. 
Discussion: Shoulder pain is particularly high in hemiplegic particular patients, requiring particular therapeutic attention warranting 
research. The diagnosis of upper limb pain in the hemiplegic remains a subject of controversy. Its origin is multifactorial dominated by 
glenohumeral subluxation, complex regional syndrome type I, capsulitis, spasticity. We must stress the importance of the prevention 
avoiding decoaptation glenohumeral by proper installation of the patient and the diagnosis and initiating treatment early. Keywords: 
Hemiplegia; Pain; Shoulder
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Functional results of surgical correction of varus equin spastic foot about 4 cases

L. Mahir, S. Zahi, F. Lmidmani, A. Elfatimi
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Introduction: The adult spastic equine varus foot is usually responsible of instability , pain and foot accrochage at walking. which 
often compromises walking. Its treatment requires multidisciplinary care: rehabilitation, orthopedic and neurosurgical. The objective 
of the study is to present results of surgical management of spastic equine varus foot, applied in 4 hemiplegic patients, followed for 
post-operative rehabilitation in the Department of Physical Medicine and Rehabilitation between 2013 and 2016. Methods: This 
retrospective study includes a woman and 3 men, aged 19 to 33 years with an average age of 25 years. The etiologies is stroke with 
hemiplegia. The deformity of foot associates a varus and an equinism. The surgical treatment essentially consists of an elongation of 
the Achilles tendon with immobilization plastered for 6 weeks, followed by rehabilitation. We evaluated recovery from verticalization, 
and walking and relief from walking aids and abandonment of wearing orthopedic footwear. Results: Before surgery, three patients 
used orthopedic Shoes, only two was autonomous at walking and all of them needed technical assistance for walking. After manage-
ment, no one need orthopedic shoes, all of them were autonomous at walking and just one used technical assistance for walking. Dis-
cussion: Compared with data from literature, our results are considered good in the 4 cases. However, the patients retained parasitic 
movements due to spasticity and a mild variant component. Result of surgical management of spastic equine varus foot would be better 
when performed in two stages: a neurosurgical first step with correction of spasticity by fascicular neurotomy of the posterior tibial 
nerve and a truly orthopedic second time with correction of The equine by elongation of the Achilles tendon resuscitation of the dorsal 
flexion essentially by transfer of the anterior tibialis.
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Early multicomponent motor rehabilitation of patients with ischemic stroke in the carotid

D. Talipov, A. Usmanhodjaeva
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Objective: To evaluate the efficacy and safety of early comprehensive rehabilitation of patients with ischemic stroke in the carotid 
using hardware techniques motor rehabilitation with biofeedback mechanisms. Materials and methods: The early rehabilitation of 
46 patients conducted at the clinic of the Tashkent Medical Academy, suffered acute ischemic stroke. Patients came for treatment 
immediately after being discharged from the clinic angio neurological offices. Empirically comprehensive programs were developed 
motor rehabilitation of patients with the use of new hardware methods Mechanotherapy with biofeedback, and combinations thereof. 
Results: Inclusion in the early rehabilitation of patients with ischemic stroke, carotid hardware techniques with biofeedback mecha-
nisms increases its effectiveness, evaluated using clinical and neurophysiological tests. -technology biofeedback allows the patient to 
train freely control their complex motor acts, forming an additional feedback loop between the body and the brain, substitute damaged 
due to stroke. Classes at -exercises biofeedback allows a minimum time delay inform the patient about his state of functional systems, 
whereby there is a possibility of conscious regulation. Non-invasive, non-toxic, reliability biofeedback -methods opportunity individ-
ually metered load when working on machines and automatically track the load tolerance, makes the use of these techniques are safe 
even in the early recovery period of ischemic stroke. Conclusion: Intensive complex kinesiotherapy using hardware techniques with 
biofeedback is more effective than traditional rehabilitation base, as evidenced by clinical, hardware and neurophysiological research. 
Using biofeedback-technologies enables the patient in the process of conscious recovery of lost skills by translating unconscious 
motor acts in a lucid, coherent and execution of complex motor acts on simulators more pronounced stimulates the formation of addi-
tional feedback loops between the brain and the periphery than the traditional physiotherapy. Multiple kinesiotherapy using hardware 
techniques to develop a protocol for the safe is in the early recovery period of ischemic stroke and carotid is well tolerated by patients.
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Particularities of vesicosphincteric disorders hemiplegic population
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Introduction: Urinary disorders in hemiplegic are frequent and very particular. they are a prognostic and functional factor. 
Their incidence is evaluated at nearly 50% of which 2 /3 incontinence and 1/3 dysuria / retention. They appear to be markers of 
Gravity. Objective: To investigate incidence and to establish relationship with predictive factors. Methods and meth-
ods: Prospective study of 84 hemiplegic patients . Evaluation was done at day 15 and 90 and in the end of the study. Re-
sults: Mean age was 65 years with male predominance (56%). Ischemic (72%), haemorrhagic (28%), right sensitivity (60%), 
Left (40%), faciobrachial hemiplegia (41%) and proportional (51%), hypertension (75%), diabetes (34%), neuropsychological disorders 
(56%) urinary disorders (41, 7%). Discussion: Urinary disorders compromise functional prognosis of our patient. Their incidence is 
correlated with gravity of stroke (Haemorrhagic stroc), incidence of hypertension, diabetes, neuropsychologicaland motor disorders and 
autonomy in everyday life. Their management is under evaluation in our country. Keywords: stroke; Hemiplegia; Urinary disorders.
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Hemiplegy and isocinetic rehabilitation of the knee

L. Mahir, S. Zahi, F. Lmidmani, A. Elfatimi
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Introduction:The isokinetic is a means of objective and reproducible assessment of muscle strength, it is widely used in rehabilitation 
especially joint and muscle pathology. There is little applied to the neurological disease. Objective: To report the experience of our re-
habilitation field service isokinetic knee of hemiplegic through three observations. Observation1: 65 years old patient, who suffered an 
ischemic stroke right for 2 years, who presented a quadriceps spasticity 2, walking with a cane, he received isokinetic knee rehabilitation 
for a year, with exercises concentric, eccentric and proprioceptive. There was an improvement of walking and climbing and descend-
ing stairs. Observation 2: Patient aged 42, suffered an ischemic stroke left for 2 years and a half, which has a quadriceps spasticity 2, 
slow walk unaided, after about ten therapy sessions, patients reported an improvement walking, with increase of the rate of the step, as 
well as ease of the ascent and descent of stairs. Observation 3: patient aged 30 , suffered a stroke from left ischemic year and a half , 
spasticity of the quadriceps 1 , slow walk unaided, after about ten therapy sessions comprising concentric and proprioceptive exercises 
, the patient reported improved walking and isokinetic evaluation noted improved quadriceps and hamstrings deficit of hemiplegic side. 
Discussion/conclusion: The hemiplegic lower limb recovery after stroke is often favorable.The objective of rehabilitation of the walk 
is ambulatory autonomy, walking simple, and performance improvement : in security, speed, autonomy, efficiency , and aesthetics. 
Various rehabilitation techniques are used depending on the main problems presented by the patient. The isokinetic remains one of the 
least used means but has shown its efficiency objective.

P 298

Efficacy of arm weight support training in virtual environment in poststroke rehabilitation of basic motor skills and daily ac-
tivities

A. Khizhnikova1, M. Kovyazina2, A. Klochkov1, L. Chernikova1, N. Suponeva1

1Research Center of Neurology, Moscow, Russian Federation 
2Lomonosov Moscow State University, Moscow, Russian Federation

Introduction: The successful movement recovery requires task oriented training provided in close to real environment, active patient”s 
participation and interactive feedback. Arm weight support training is a widely used method for active motor training facilitation. Nev-
ertheless such training is limited due to the lack of patient motivation and task oriented approach.Virtual imitation of basic motor and 
daily tasks is an innovative rehabilitation method that can be used to improve arm motor function recovery. Objectives: To determine 
the degree of effectiveness of virtual reality as a supplement to the method of arm weight support. Materials and methods: Enrolled pa-
tients (14 male; 10 females)with median age 54 (38; 79) and stroke age 9,5 month (3; 23), were divided in three groups.Training course 
in all groups included 10 session that lasted 45 minutes, 5 times per week. Group #1 (n=17) received training on arm exoskeleton device 
with spring based weight support with combination of virtual environment (Armeo Spring). During the training session patients were 
practicing 10 game exercises having unconstrained degree of freedom at the shoulder, elbow and wrist joints. Group #2 (n=10)were 
trained on a virtual biofeedback system based onKinect sensor(Habilect) without unloading.The program included exercises for isolated 
movements (shoulder abduction, shoulder flexion, elbow flexion), complex movements (reaching movements), as well as exercises for 
bimanual coordination. Group #3 (n=7)received training infacilitated environment aimed at the paretic arm unloading equal to the actu-
al weight of the upper limb, without virtual biofeedback,with accent at the development of rational movement patterns during specific 
tasks (reaching, grasping and moving the objects). Evaluation were performed using Fugl-Meyer Assessment scale (FM), Action Re-
search Arm Test (ARAT) and Modified Ashworth scale (MAS), Frenchay test. Results: In group #1were found statistically significant 
(p<0,05) improvements in FM: arm and hand movements, passive range of motion, sensitivity (mostly caused by proprioceptive feeling 
improvement) and total score; ARAT: significant (p<0,05) improvement of cylindrical and pinch grip, and total score.In group #2 were 
found statistically significant (p<0,05) improvements in FM: arm and hand movements, and total score; ARAT: significant (p<0,05) 
improvement of pinch grip, gross movements and total score. In group #3 were found statistically significant (p<0,05) improvements 
only in range of passive movements (FM).Daily activities improvements measured using Frenchay test were significant only in group 
#1. Conclusion: Therefore using combination of virtual reality and facilitation environment is more effective than separated application 
and can increase efficacy of task oriented motor training of complex movements and daily activities in poststroke patients.
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The role of functional electrostemulation in patient rehabilitation with acute disorders of cerebral circulation

D. Akramov, J. Musinov, L. Giyoszoda, S. Ganieva, A. Djurabekova, A. Mamadaliev

Therapeutical Department, Samarkand State Medical Institute, Samarkand, Uzbekistan

Introduction: Functional electrostimulation (FES) is a method of using flow of electricity of a safe level for include in the work of 
damaged or weakened neuromuscular systems. FES implies that the device that stimulates the activity of the neuromuscular apparatus 
must perform a certain functional task, imitating the normal function of the paretic limb [1]. Methods and materials: The study in-
cluded 35 patients (18 males and 17 females) with ischemic stroke with a lesion less than 1/3 of the hemisphere with moderate motor 
impairment, the average age is 51 ± 4.6 years. The leading syndrome was a distal paresis as a “drop foot” without the symptoms of 
severe spasticity. The patients of the main group (n = 18) used the Bioness L300 neuroprosthesis in the form of a wireless device that 
allows, by using radio pulses to extend the foot in the step moment, and the H 200 system, which allows stimulating the hand and 
fingers. The results of the assessment were recorded on days 1, 7 and 14 from the start of the study. Stimulation began with the fifth 
day after the onset of the disease. Results: Data were obtained indicating that a statistically significant improvement in motor perfor-
mance measured at the Motricity index (p <0.02) was observed in the patients of the main group. So, in the paretic leg at the first visit, 
the average figure corresponded to 52.5 + 4.3 points. However, already at the third visit, a statistically significant difference at the 
indicated index was shown and was 71.3 + 3.5 points in the main group, in the control group 61.7 ± 2.5 points. On a six-point scale 
of the Braddom muscle strength evaluation, at the first examination in the main group, the indices corresponded to 2.8 ± 0.2 points, 
at the third, 1 ± 0.4 points, which statistically significantly differed from the control group - 3.0 ± 0.4 and 3.4 ± 0.2, respectively (p 
<0.05). Conclusion: Thus, the effectiveness of using the neuroprosthesis in patients in the acute period of ischemic stroke was shown. 
However, the final result is individual for each patient, and depends on many factors: the severity of the neurological deficit, the ability 
to actively verticalize the patient in the early periods. During the observation there were no complications in the application of this 
technology. 90% of the patients studied noted that walking with the help of a device of functional electrostimulation allowed them to 
move more confidently along an uneven and inclined surface.

L 025

Recovery of motor functions in patients with different localization of ischemic stroke

J. Musinov, S. Ganieva, D. Akramov, L. Giyoszoda, A. Djurabekova, A. Mamadaliev

Therapeutical Department, Samarkand State Medical Institute, Samarkand, Uzbekistan

Introduction: Restoration of the functions of the paretic extremities after stroke is the dominant medical and social problem. An im-
portant role is played by the estimation of individual rehabilitation potential for the optimal distribution of the necessary volume of 
rehabilitation forces and facilities in each specific case. The search for the most prognostically significant factors and the determination 
of the mechanisms of neuroplasticity are largely related to the determination of the degree and level of brain damage, which is the sub-
ject of this study. Materials and methods: 83 patients (56 men, 27 women) aged 34 to 77 with the first hemispheric ischemic stroke 
(IS) and the presence of motor disorders in the form of hemi or monoparesis were examined. All the patients underwent a comprehen-
sive examination: evaluation of the neurological status with the help of the NIHSS scale, MRI of the brain, ultrasonic, and biochemical 
methods. The processing of the results was carried out by the statistical program STATISTICA 12.7. Results: In 45% (37 patients) the 
cerebral infarction (MI) was located in the right hemisphere, in 55% (46 patients) - in the left hemisphere. The pathogenetic subtype 
of IS in 35% (29 patients) verified cardioembolic subtype, 33% (27 patients) - atherothrombotic, in 24% (20 patients) - lacunar, 8% 
(7 patients) - other subtypes of IS. In terms of severity of motor disorders, 48% (40 patients) had coarse hemiparesis or hemiplegia at 
the end of the acute period, 43% (36 patients) had moderate or moderate severity of hemiparesis; 9% (7 patients) had mild hemipare-
sis. By the end of the recovery period, 22% (18 patients) experienced significant or complete regression of motor disorders, 52% (48 
patients) experienced moderate improvement, and 20% (17 patients) had a small recovery degree. The best results of restoration of 
motor functions were demonstrated by patients in the left hemisphere: in 24% of them, complete regression or a significant decrease in 
motor disturbances was noted (in comparison with 11% of patients with right hemispheric infarction). Conclusion: A more significant 
restoration of motor functions is observed in left-hemispheric localization of MI. Cortical localization of MI is a favorable prognostic 
factor for restoring motor functions. The results showed that localization and lateralization of MI can be important in assessing indi-
vidual rehabilitation potential in the recovery period of IS.
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Complex stroke symptoms
Chairs: H.C. Diener, Germany and D. Koempf, Germany
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Aphasic syndromes 
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Headache aa a symptom of stroke
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Preprocedural high-sensitivity C-reactive protein predicts contrast-induced nephropathy after percutaneous neurointerven-
tion

J. Eun, K. Jo

Neurosurgery, The Catholic University of Korea, Bucheon, South Korea

Background: The purpose of this study was to compare the prediction of preprocedural high-sensitivity C-reactive protein (hsCRP) 
and urine neutrophil gelatinase-associated lipocalin (NGAL) on the incidence of contrast-induced nephropathy (CIN) in patients 
undergoing neurointervention. Methods: We prospectively enrolled 202 patients (age 35-85 years) undergoing elective neuroint-
ervention. An increase in serum creatinine of more than 0.5 mg/dL from baseline within 48 hours of contrast media exposure was 
defined as CIN. The predictive value of hs-CRP and NGAL for the risk of CIN was assessed using multivariate logistic regression. 
Results: CIN occurred in 17 patients (8.4%). Univariate analysis revealed CIN incidence was significantly associated with hs-CRP 
and procedure time. The mean change in creatinine following neurointervention was 0.05 ± 0.23. All patients with CIN had an early 
return of their creatinine to baseline; none required dialysis or suffered permanent sequelae as a result of these creatinine increases. 
Serial the values of NGAL were not associated with CIN incidence following neurointervention. Conclusion: Perprocedural hs-CRP 
levels were a significant and independent predictor of CIN after neurointervention. Patient demographics, contrast volume and serial 
urine NGAL were not predictive of CIN. Keywords: Acute kidney injury; Contrast-induced nephropathy, High-sensitivity C-reactive 
protein; Percutaneous neurointervention
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Optimizing atrial fibrillation management in primary care by utilizing an electronic medical record (EMR) dashboard for 
population health management

M. Qiu1, D. Ngui2, F. Lo3

1Medical School, University of Edinburgh, Edinburgh, United Kingdom 
2Family Medicine, University of British Colombia, Vancouver, Canada 
3Microbiology and Immunology, University of British Colombia, Vancouver, Canada

Introduction: Systematically applying evidence based guidelines for Atrial Fibrillation (A.Fib) Management in family practice can 
be challenging. We need automated and sustainable methods to improve patient care and outcomes. Objectives: By piloting an A. fib 
Electronic Medical Record (EMR) dashboard in a multi-physician family practice, our objectives were to determine the dashboard”s 
ability to identify care gaps in Atrial Fibrillation and our ability to address these care gaps with physician and clinical pharmacists. 
Methods: We reviewed the literature regarding the design and effectiveness of existing EMR dashboards. We reviewed relevant A. 
fib clinical guidelines and developed a prototype EMR dashboard through an interactive process with feedback from physicians. We 
then recalled patients identified with care gaps to for management reassessment by a physician. Eligible patients were also seen by 
clinical pharmacists to review their medications. The results were tracked in real-time by the dashboard and allowed us to generate 
a report at the end of our intervention. Results: A review of the dashboard for one physician resulted in identifying 15 patients who 
were recalled for review and we achieved the following tasks divided up into themes. 1. Patient panel/roster clean up: correctly re-
vised atrial fibrillation in 5 patients. We had an overall increase in clinic patients identified with A. fib through improved ability to 
review cases. 2. Improved identification of investigation and lab monitoring care gaps: the number of A. fib patients without eGFR 
in 12 months decreased and the number of A. fib patients without ECHO on file decreased. 3. Improved identification of medication 
care gaps: the number of A. fib patients without anticoagulation agent decreased. 4. Increased referrals for shared care with team 
members to improve patient education 5. Improved ability to generate meaningful data for clinical audit and monitoring effect of 
interventions. Conclusion: This A. Fib EMR Dashboard allowed us to manage our A. fib patients more systematically, efficiently 
and effectively. This is achieved through improved recalls, the creation of physician alerts, and referrals to clinic team members. The 
concept of utilizing the A. fib dashboard is applicable to any EMR. It is a paradigm shift to promoting the use of technology to target 
care gaps. This holds promise to improve the management of A. Fib in primary care, but requires further investigation.

OP 102 

Vessel wall analysis of dissecting aneurysm of vertebral artery using 3T MRI

K. Igase, N. Tei, I. Matsubara, T. Ohnishi, K. Sadamoto

Neurosurgery, Sadamoto Hospital, Matsuyama, Japan

Introduction: It has been difficult to acquire the information as to the vessel wall of intracranial arteries because of the smallness 
of relevant arteries and thinness of those vessel walls. Recently 3T MRI has shown up and the new technology enabling vessel wall 
of intracranial arteries to be clearly delineated has also developed. Using this new method we have evaluated the wall of dissecting 
aneurysm (AN) of the vertebral artery (VA). Methods: Consecutive 11 patients (mean age: 53.6 years old; Male 6 and Female 5) 
with a dissecting aneurysm of vertebral artery diagnosed with 3T MRI during 1 year (April 2015 to March 2016), who underwent 
3T MRI, were enrolled in this study. All patients underwent 3T MRI (SIGNA HDxt: GE healthcare), with which both two images of 
3D-TOF and T1-CUBE, which is one of 3D-FSE sequence created by GE healthcare, were obtained. We classified dissecting aneu-
rysm to 3 types depending on the appearance on TOF-MRA, VA occlusion, Irregular wall, and AN like appearance. Subsequently we 
evaluated differences on T1-CUBE image in the aspect of intensity, appearance, and existence of intimal flap. Results: Breakdown 
of 3 types was VA occlusion 1, irregular wall 4, and AN like appearance 6. On the T1-CUBE image vessel wall of the lesion in 9 
cases disclosed high-intensity, whereas that in 2 cases iso-intensity. Out of 6 cases with AN like appearance 4 cases revealed intimal 
flap like structure (Figure), which may imply that the laceration of internal elastic layer has been sustained, accordingly cases with 
AN like appearance might be better to be carefully managed in a clinical setting. Conclusion: New sequence of T1-CUBE could 
obviously delineate the vessel wall of dissecting aneurysm of vertebral artery and provide some valuable information depending on 
the appearance on TOF-MRA. Further investigation would be necessary to confirm these results.

Figure 1 
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Clinical outcomes following decompressive craniectomy in severe stroke and poor-grade subarachnoid haemorrhage

M. Turk1, N. Milivojevic2

1Department of Neurology, Maribor University Medical Centre, Maribor, Slovenia 
2Department of Vascular Neurology and Intensive Neurological Therapy, Ljubljana University Medical Centre, Ljubljana, Slovenia

Background and aims: Decompressive craniectomy (DC) has been shown to reduce mortality in some life-threatening conditions. 
However, little is known about long term functional outcome for post-surgery survivors. Since significant functional impairment after 
DC is a common consequence worldwide, clinicians experience decision-making difficulty when confronted with making life or death 
choices related to surgical intervention for these conditions. The aim of this study was to acquire follow-up data on short term and long 
term mortality and functional outcome in patients treated at our neurocritical care unit who were admitted because of massive middle 
cerebral artery infarction (MCA), lobar intracerebral haemorrhage (ICH) or severe aneurysmal subarachnoid haemorrhage (aSAH) 
and were treated with DC. Metods: We retrospectively analyzed fifty- eight patients treated between January 2010 and June 2016 with 
DC ( 20 patients with aSAH, 22 patients with MCA infarction and 14 patients with ICH). DC was done within 48 h after stroke onset 
in patients without important co-morbidities and after all other possible causative interventions ( clot or hematoma evacuation, aneu-
rysmal clipping or coiling, ventricular drainage). Size of the DC was at least 12cm long. Modified Rankin-Scale was used to evaluate 
functional outcome at discharge from our unit and after intensive neurorehabilitation 7 to 18 months after the DC. Results: Thirty-six 
male (62,1%) and twenty-two (36,9%) female with aged between 17 and 65y (mean: 49,2 ± 13,6) were included in the study. The fol-
low up period ranged between 7 to 18 months (mean: 10,4 ± 3,6). From 37 surviving patients, 27,3 % in the aSAH group, 66,7,3% in 
the MCA group and 50% in IHC group reached favourable long term outcome (mRS≤3) . In total, long term outcome was favourable 
(mRS≤3) in 3 patients (15%) with aSAH, 10 patients (45,5%) with MCA infarction and 5 patients (35,7%) with ICH while 16 patients 
(80%) with aSAH, 8 patients (36,4%) with MCA infarction and 7 patients (50%) with ICH reached unfavourable outcome (mRS≥5). 
9 patients (45%) with aSAH, 7 patients (31,8%) with MCA infarction and 4 patients (28,6%) with ICH died during intensive care 
treatment or within the first six months after the procedure. Short and long term outcomes were not associated with sex. Age was not 
significantly associated with mortality in any of the group, but was significantly associated with long term outcome in MCA infarct 
survivors (p=0,01). Conclusion: We estimate that decompressive craniectomy can potentially have good long term outcome in well 
selected patients with severe MCA infarction or intracerebral haemorrhage, especially in young. Larger studies on long term outcome 
with more selective approach are needed in severe aneurysmal subarachnoid haemorrhage to clarify whether the decompressive cra-
niectomy in those patients is beneficial. 
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Comparative outcome analysis of anterior choroidal artery aneurysms treated with endovascular coiling or surgical clipping

A. Hashimoto, N. Ito, T. Negoto, K. Noguchi, K. Orito, T. Aoki, M. Hirohata, M. Morioka

Neurosurgery, Kurume University School of Medicine, Fukuoka, Japan

Background: Treatment of anterior choroidal artery (AChA) aneurysms with endovascular coiling or surgical clipping may increase 
the risk of ischemic complications owing to the critical territory supplied by the AChA. We analyzed the surgical results of endovascu-
lar coiling and surgical clipping for AChA aneurysms performed in a single institution, as well as the role of indocyanine green-video-
angiography (ICG-VAG) and motor-evoked potential (MEP). Methods: We analyzed 50 patients (51 aneurysms; 21 men, 29 women; 
mean age: 58 years) including 25 with subarachnoid hemorrhage treated with endovascular coiling or surgical clipping between April 
1990 and October 2013[Figure 1]. The complication rates and clinical outcomes of the coil group (mean follow-up: 61 months) and 
the clip group (mean follow-up: 121 months) were analyzed with a modified Rankin scale. Results: The overall clinical outcome of 
the coil group (95%) was better than that of the clip group (85%). Especially, the outcomes in the coil group were better in the first 
investigated period (1990-2007) (P < 0.05)[Figure 2]. However, after the introduction of ICG-VAG and MEP, the outcomes in the clip 
group improved significantly (P = 0.005), and treatment-related complications decreased from 20 to 4.7%. Eleven aneurysms (coil 
group: 8, clip group: 3) showed small neck remnants but no remarkable regrowth, except for 1 case during the mean follow-up peri-
od of 91 months. Conclusions: Surgical clipping of AChA aneurysms has become safer because of ICG-VAG and MEP monitoring. 
Coiling and clipping of AChA aneurysms showed good and comparable outcomes with these monitoring methods.

Figure 1 
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In how far can the CE-marked e-ASPECTS software (Brainomix, Oxford) assist clinicians?

S. Kelavkar1, S. Shah1,2, I. Q. Grunwald1,2

1Southend University Hospital NHS Foundation Trust, Southend, United Kingdom 
2Faculty of Medical Sciences, Anglia Ruskin University, Chelmsford, United Kingdom

Question/Introduction: The ASPECTS score (Alberta Stroke Program Early CT score) is a validated scoring system for assessment 
of early ischemic damage on CT head scans, however, detection of early changes can be challenging, even for the experienced eye. 
The e-ASPECTS software assists physicians in detecting fresh damage using the ASPECTS score. The aim of this randomized study 
was to evaluate accuracy when scoring CT scans manually versus assisted by the software. Methods: 1320 ASPECTS regions were 
independently scored (region based) by two junior doctors for signs of early ischemic damage on plain CT. All scans were acquired 
within 4.5 hours of stroke onset and images were randomised to manual or software assisted scoring. The ground truth had previously 
been established by a core-lab, which had access to 24h follow-up imaging and, in 1/3 of the cases acute CT perfusion and or MRI 
scans. Results: In the region based analysis, higher accuracy was achieved using e-ASPECTS. There was a significant inter-rater 
variability. Conclusion: Computer assisted analysis using the e-ASPECTS software increased accuracy.

OP 105 

Man-in-the-barrel’ syndrome with delayed diffusion-weighted MRI findings

R. Magun, M. Ching, R. Sawyer Jr, A. Mowla

Stroke Program, State University of New York at Bufalo, Buffalo, United States

We review a 31-year-old right handed male with past medical history significant for hypertension and Wilm’s tumor who presented to 
the emergency department with chief complaint of proximal upper limb weakness worse on the left side (Man in a Barrel Syndrome). 
Background: This occurred after a night of heavy alcohol intake where he performed an unusual sex act involving strangulation. 
Later in the evening, he fell asleep for 12 hours and on awakening he could not move his left side. Design/methods: Upon presenta-
tion to the emergency room patient was noted to be hypotensive and he was immediately evaluated for stroke. Results: CT Head on 
admission was unremarkable and CT-angiogram showed no large vessel occlusive disease or dissection. MRI brain was performed 
at 12h post-symptom onset which did not show any acute infarct. But given he had pyramidal weakness on exam and it was abrupt 
onset we believed in a central cause for his symptoms and therefore performed a second MRI Brain at 36h post presentation. This in-
terestingly showed new subtle restricted diffusion in both cerebral hemispheres involving the subcortical white matter including cen-
trum semiovale bilaterally in the ACA/MCA watershed zones, more prominent on the right. Conclusions: DWI has a high degree of 
sensitivity and specificity. Nevertheless, false negative results often occur because of small infarct size, early imaging, and brainstem 
locations. The rate of false negative results with DWI has been estimated to be 17%. We argue it may be advisable to repeat MRI in 
certain cases were stroke is highly suspected up to 72 hours post symptoms. Often false negative DWI occur in posterior circulation 
strokes making our case unique, given it is in the anterior circulation. We discuss possibly theories on why watershed strokes maybe 
more prone to false negative DWI. One possible explanation is differences in threshold for infarction based on cell type detected by 
DWI. Watershed strokes, may selectively affect certain neurons with different ischemic thresholds, and spare glial cells which tend 
to have a higher threshold. The presence of glial cell necrosis in conjunction with neuronal necrosis leads to complete infarction on 
DWI. For this reason, we argue that DWI is more efficient for detecting embolic strokes but less so with blood flow reduction in 
watershed zones. 
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Adjusting spring force of ankle foot orthoses according to gait type helps improving joint kinematics and time-distance pa-
rameters in patients with hemiplegia following stroke

D. Sabbagh1, J. Fior2, R. Gentz2

1Scientific Editorial, FIOR & GENTZ GmbH, Lüneburg, Germany 
2FIOR & GENTZ GmbH, Lüneburg, Germany

Question: Patients with hemiplegia following stroke develop pathological gait. Ankle foot orthoses (AFOs) are often prescribed to 
improve gait and increase mobility. Different biomechanical situations induce either a hyperextended or a hyperflexed knee in mid 
stance. These gait types are described by the N.A.P.® Gait Classification [1]. Since both gait types have different demands on spring 
force, we wanted to know how gait can be improved when considering this fact in planning an AFO. Methods: Eight patients (age 
52.4, 82 kg, 177 cm) with hemiplegia due to ischaemic stroke were classified into a hyperextension (GT 1, n=5) and a hyperflexion 
group (GT 2, n=3) according to N.A.P.® Gait Classification. Each patient was fitted with a custom-made dynamic ankle foot orthosis 
with an adjustable spring hinge joint (DA-AFO). The joint was equipped with very strong ventral spring units controlling dorsiflex-
ion for GT 1 and GT 2. Very strong dorsal spring units controlling plantar flexion were chosen for GT 1 and medium spring units for 
GT 2. A two-dimensional gait analysis was performed with patients wearing standardised footwear plus DA-AFO and with shoes 
only. In each condition, three full gait cycles were recorded. Lateral kinematics of hip, knee and ankle as well as maximum joint 
positions in stance (0-65 % of gait cycle) and time-distance parameters were calculated. A Wilcoxon rank-sum test was used to spot 
differences between both conditions. Results:: The DA-AFO affected joint kinematics compared to shoes-only condition in both gait 
types (Fig. 1). GT 1 shows a 4° higher, GT 2 a 5° reduced knee angle in stance. When wearing a DA-AFO, maximum dorsiflexion is 
significantly reduced in GT 2 whereas ankle angle at initial contact is about 15° higher in GT 1. Compared to shoes-only condition, 
most time-distance parameters significantly increased in both gait types when wearing the DA-AFO (Tab. 1). Conclusions: The DA-
AFOs very strong dorsal spring unit helps bringing the tibia forward and supporting knee flexion in GT 1, whereas the medium spring 
unit enables physiological plantar flexion during loading response in GT 2. Additionally, the very strong ventral spring unit supports 
an almost physiological knee extension in stance. The ankle kinematics in GT 1 closely follow these changes in the knee joint. This 
might also be responsible for improvements in time-distance parameters where the increase in stride length and velocity are mostly 
relevant for both gait types. An effective orthotic intervention should consider the different demands on spring force of stroke patients 
with hyperextended and hyperflexed knee for improving kinematics and time-distance parameters. [1] Sabbagh D et al. Orthop Tech 
2015. 66(3): 52-57. N.A.P.® is a registered trademark of Renata Horst
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The advantage of hybrid surgery combined carotid endarterectomy and carotid arterial stenting for high risk carotid ste-
nosis

N. Ishii1, Y. Saito1, Y. Takata1, Y. Sekihara1, H. Wada2

1Neurosurgery, New Tokyo Hospital, Matsudo, Japan 
2Neurosurgery, Teikyo University , Tokyo, Japan

Background: Carotid endarterectomy (CEA) is a safe and useful surgery for carotid stenosis. In some carotid stenosis cases with 
long plaque formation including aortic arch, carotid arterial stenting (CAS) is more suitable, comparing with CEA because of the 
difficulty of exposure of proximal cervical arterial lesion. However, if this long plaque lesion has a significant volume of unstable 
and soft plaque area, CAS is unsuited because of the high risk of embolism by plaque protrusion. To resolve this clinical dilemma 
of high risk carotid stenosis with long soft plaque formation, we developed hybrid surgery combined CEA and CAS. Method: We 
prospectively performed hybrid surgery combined CEA and CAS for the carotid stenosis cases with long vulnerable plaque reached 
the lower level of sixth cervical vertebra, between January 2016 and December 2016. As hybrid surgery, under general anesthesia 
in hybrid operation room, we exposed and excised the carotid plaque in anterior neck lesion with temporal interruption of carotid 
blood flow, and then inserted vascular catheter toward aortic arch in retrograde fashion for stenting in proximal cervical lesion close 
to aortic arch. For the case that showed abnormal signs in motor evoked potential (MEP) and somatosensory evoked potential (SEP) 
monitoring system because of the temporal interruption of carotid blood flow, we inserted the internal shunt tube into internal carotid 
artery from brachial artery to secure a supply of cerebral blood flow. Results: We performed hybrid surgery combined CEA and CAS 
for 8 cases, including one carotid arterial total occlusion case, among 80 CEA and 24 CAS cases for one year. All hybrid surgery cases 
had no trouble during an operation and showed a good anterograde blood flow without arterial stenosis. In the perioperative period, 
all patients had no complication related to surgery. Conclusion: The hybrid surgery combined CEA and CAS was a substantially low 
risk therapy, because we minimized the risk of embolism by two steps. The first step is temporal interruption of blood flow during 
endarterectomy procedure for anterior cervical lesion and the second step is direct stenting under direct visual guidance in retrograde 
fashion for the proximal cervical lesion close to aortic arch. These steps make it possible to perform a revascularization procedure 
even in the case of total carotid arterial occlusion. Thus, we demonstrated that hybrid surgery combined CEA and CAS was an effec-
tive treatment strategy for the difficult carotid stenosis case with long vulnerable plaque formation.
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Usage and perceptions of iWalk – A mobile application designed to facilitate physical therapists uptake of the 10-metre and 
6-minute walk test post stroke

L. Sivarajah1, M. Bayley2,3,4, M. MacKay-Lyons5,6, D. Brooks7,2, J. A. Howe7,2, A. McDonald5, A. Mihailidis2,4, P. Solomon1, L. Kel-
loway3, N. Salbach7,2

1McMaster University, Hamilton, Canada 
2Toronto Rehabilitation Institute-University Health Network, Toronto, Canada 
3Ontario Stroke Network, Toronto, Canada 
4University of Toronto, Toronto, Canada 
5Nova Scotia Health Authority, Halifax, Canada 
6Dalhousie University, Halifax, Canada 
7Physical Therapy, University of Toronto, Toronto, Canada

Background: We aimed to evaluate usage and perceptions of a smartphone application (iWalk) designed to enhance physical ther-
apists’ (PTs) uptake of an evidence-informed approach to using the 10-metre walk test (10mWT) and 6-minute walk test (6MWT) 
post-stroke. Methods: iWalk provides access to walk test protocols, timing tools, a 6MWT length counter, and automated algorithms 
that compare test performance to reference values (e.g., norms, crosswalk speed). Five months following provision of the app and a 
user-guide, PTs completed an online questionnaire. Those reporting use of the app for ≥1 month (“app users”), completed the Mo-
bile Application Rating Scale (MARS), a questionnaire validated to assess the quality of health apps on a 5-point scale, and items 
to capture nature of app usage. Results: Thirty-seven PTs practicing in acute care (43%), rehabilitation (35%) and outpatient (27%) 
settings, participated. The percentage of PTs utilizing the app for 0, 1, 2-3, and 4-5 months was 16%, 27%, 27%, and 30%, respec-
tively. Among 31 app users, 26-35% used iWalk most or all of the time to administer tests, improve knowledge of tests, interpret test 
performance, and share test information with patients. Median MARS scores were 3.0 (acceptable) for aesthetics and engagement 
domains, and 4.0 (good) for information and functionality domains, yielding a total score of 4.0 (good). Between 67% and 73% 
agreed or strongly agreed iWalk was likely to increase PTs” use of the 10mWT and 6MWT post-stroke. Conclusion: iWalk appeared 
to facilitate multiple recommended practices and was perceived favourably by PTs, showing promise as a knowledge translation tool. 

Figure 1: Lateral joint kinematics of hip, knee and ankle

 

 
 
 

Figure 2: Evaluation of kinematics and time-distance parameters 
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Psychological therapy as a part of remote neurorehabilitation process in stroke

Y. Chaplygina, M. Shendyapina, S. Kazymaev, T. Shapovalenko, I. Sidyakina, P. Snopkov, K. Lyadov

Neurorehabilitation, Treatment and Rehabilitation Center of the Ministry of Healthcare of Russia, Moscow, Russian Federation

Introduction: Currently developing remote neurorehabilitation is an important complement to the inpatient rehabilitation system. 
According to the biopsychosocial approach in medicine, the process of rehabilitation should be holistic and include not only basic 
motor training, but also targeted psychological restoration of social and personal status of each patient. Objectives: The current work 
examines effectiveness of short-term psychological therapy of patients after strokes attending a comprehensive telerehabilitation 
program. Patients and methods: The study recruited 24 patients (13 females) after transient ischemic attacks and cerebral haemor-
rhages receiving a remote short-term psychological therapy (2 sessions for 30 min per week during 3 weeks in average) as a part of 
their telerahabilitation program. Applied psychological treatment incorporated methods of psychodrama training and cognitive-be-
havioral approach, as well as some techniques from neuro-linguistic programming and body-oriented psychotherapy. The main 
targets of intervention included the level of patients” compliance, social skills and family support. The efficacy of the intervention 
was measured by the WHO Disability Assessment Schedule 2.0 (WHODAS 2.0). Results: The Wilcoxon signed-rank test revealed 
significant improvements in a number of domains, namely, Cognition, Getting along with people, Life activities and Participation. A 
fewer improvements were found in the domains related with physical state of patients (Mobility and Self-Care). Conclusion: Psy-
chological support is an important part of the remote neurorehabilitation process because of its positive effects on the level of activity 
and social involvement of patients. The WHODAS 2.0 scale was shown as an efficient assessment tool for tracking the progress in 
psychological status of patients with strokes. Conflict(s) of interest: none declared. Keywords: Stroke, telerehabilitation, remote 
rehabilitation, short-term psychological therapy
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Can an individual learning and exercise program according to the 24 hours approach of the Bobath concept support the 
transfer of acquired abilities into the daily routine of chronic stroke patients? 
A mixed method, multicentered, interdisciplinary pilot study.

G. Eckhardt

Neurologic Rehabilitation, Zentrum für Physiotherapie und ambulante Rehabilitation, Haan, Germany

Background: Neurological disorders affect up to 1 billion people worldwide, with stroke contributing more than half the burden 
in disabilities-adjusted life-years (DALYs). This study explores the effectiveness of individual home exercise programs, supported 
by relatives and caregivers, in conjunction with a short intensive period of therapy based on the Bobath concept. Method: mixed 
method, multicentered, interdisciplinary pilot study. The participants (N= 54) receive an individual - selftraining program in a 5 days 
Bobath course (4x Germany, 1x Japan) following the same course curriculum. Participants are asked to continue this program for a 
minimum of 3 months. Inclusion criteria: stroke patients (moderate to severe), 12 months > event, friends or relatives. Exclusion 
criteria: distinct speech comprehension disorders, distinct neglect (CBS>20), unable to follow a two stage command; patients who 
need full physical assistance. Measurements: primary dependent variable: mean Canadian Occupational Performance Measurement 
– performance level. Secondary measures:COPM satisfaction level, WHO Disability Assessment Schedule, Rivermead Mobility 
Index, Berg Balance Scale, Motor Evaluation Scale for Upper Extremity in Stroke Patients (MESUPES), Goal attainment scaling. 
Statistic methods: descriptive methods: frequency tables, calculating the averages, analysis of variance (ANCOVA). As data for the 
qualitative evaluation, the patients portfolios with the self-exercises documented with photographs are cumulated and encoded in the 
sense of quotas sampling. In analogy to “grounded theory”, a theory based on data is to be developed. Working hypothesis: After 
successfully participation in an individual self-training program supported by relatives, chronic stroke patients show significant im-
provements in cognitive, emotional and motor everyday performances. These improvements are recognizable both by the increased 
action and realization competencies (WHODAS) and by the increased satisfaction of patients and their relatives (COPM). Ethics 
number: 2016-07. Timeline: completed January 17. References: Khan, F., Amatya, B., Galea, M., Gonzenbach, R., & Kesselring, J. 
(Oct 2016). Neurorehabilitation:applied neuroplasticity. J Neurol, S. DOI 10.1007/s00415-016-8307-9. Vaughan-Graham, J., Cott, 
C., & Wright, V. (2014). The Bobath (NDT) concept in adult neurological rehabilitation: what is the state of the knowledge? A scop-
ing review Part I,II: conceptual perspectives. Disab Rehabil.
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Effect of a toolkit on physical therapists’ implementation of an evidence-informed approach to using the 10-metre and 
6-minute walk tests post-stroke – a before-and-after study

N. Salbach1,2,3, M. MacKay-Lyons4,5, D. Brooks1,2, J. A. Howe1,2, A. McDonald4, P. Solomon6, L. Kelloway7, M. Bayley2,7,8, G. S. 
Lovasi9, A. Mihailidis2,8, S. McEwen1,3, M. Nelson10, B. Bulmer1,11

1University of Toronto, Toronto, Canada 
2Toronto Rehabilitation Institute-University Health Network, Toronto, Canada 
3St. John’s Rehab-Sunnybrook Health Sciences Centre, Toronto, Canada 
4Nova Scotia Health Authority, Halifax, Canada 
5Dalhousie University, Halifax, Canada 
6McMaster University, Hamilton, Canada 
7Ontario Stroke Network, Toronto, Canada 
8University of Toronto, Toronto, Canada 
9Drexel University, Philadelphia, United States 
10Bridgepoint-Sinai Health System, Toronto, Canada 
11St. Michael’s Hospital, Toronto, Canada

Question: We evaluated the extent to which physical therapists (PTs) applied an evidence-informed approach to using the 10-metre 
walk test (10mWT) and 6-minute walk test (6MWT) post-stroke following provision of a toolkit. Methods: In a before-and-after 
study, self-efficacy and practice were evaluated using an online questionnaire before and 5 months after PTs received a toolkit com-
prising a clinical guide (including a plan to conduct 3 learning sessions), smartphone application, and video. Change in self-efficacy 
(ratings on an 11-point ordinal scale from 0-100% confidence) and change in the percentage of PTs implementing recommended 
practices in 41-100% of ambulatory patients, was evaluated using Wilcoxon signed rank and McNemar”s tests, respectively. Results: 
Thirty-seven of 49 PTs from 9 Canadian hospitals provided complete data. Of 37 PTs, 27% and 78% learned to administer the 10mWT 
and 6MWT during entry-to-practice education, respectively. From 50-78% reported participating in each learning session. Mean 
self-efficacy ratings for patient identification, test administration, test interpretation, patient education, and goal-setting, improved by 
17-30%points (10mWT; p<0.005), and 2-9%points (6MWT; p>0.05). Change in the percentage of PTs reporting administering tests, 
re-administering tests, interpreting scores using norms, minimal detectable change, and community distances (6MWT only), classi-
fying community ambulation level (10mWT only) and setting goals increased from 3-19% (10mWT), and 0-11% (6MWT). Only use 
of crosswalk speed (10mWT) increased significantly from 5% to 32% (S=10.0, p=0.002). Conclusions: Provision of a comprehen-
sive toolkit and participation in learning sessions may improve confidence to conduct a new walk test but results in little immediate 
change in self-reported practice.
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Safety control in early rehabilitation of post stroke patients

A. Zimin, L. Chernikova, A. Kotov-Smolenskiy, N. Suponeva

Neurology Research Center, Moscow, Russian Federation

Background: Long-term bed rest after stroke may cause secondary complications and reduction in effectiveness of rehabilitation. So 
early rehabilitation of the patients should be started as early as it possible. By way of the first step for this purpose, we used a verti-
calization. This method consist of gradual movement of a patient lying on the tilt-table from horizontal to vertical position. However, 
application of this method requires to provide the highest level of its security owing to keeping stability of patients′ hemodynamic. 
The aim of this study is to develop hemodynamic criteria of the safety in early rehabilitation of post stroke patients. Stroke related 
with vasomotor abnormalities so patient`s movement to upright position may cause the syncope. Methods: Seventy four people 
divided into three groups took part in the study. The first group included 14 healthy persons, the second one included 28 patients, 
the third one included 32 patients. For direct assessment of cerebral blood supply we used the cerebral oximetry (CO).This method 
based on near-infrared spectroscopy is mainly used during the perioperative period of cardiovascular operations. It is a noninvasive 
approach monitoring the regional oxygen saturation of the frontal cortex. It provides continuous data of brain oxygenation. We eval-
uated CO in first and second groups and did not in the third group. In all groups we estimated mean arterial pressure (MAP); pulse 
rate and oxygen saturation. Тhe patients` sex, age and severity of stroke in second and third groups was comparable. Mainly we began 
early rehabilitation in first week from the date of stroke. Results: In horizontal position CO and oxygen saturation value in all groups 
did not differ (p>0.05). During the procedures of verticalization CO was decreasing in both groups in which it was measured and 
differed from one another significantly (p<0.05); MAP was increasing only in healthy persons, at that in the second and third groups 
MAP was decreasing; the verticalization was accompanied by increasing heart rate in all groups without significant difference from 
one another (p>0.05), oxygen saturation slightly decreased in all groups. Cerebral oximetry and MAP had a correlation coefficient 
of 0,88 in first group and 0,85 in second one. The average time of patients’ being in upright position during course of procedures 
significantly increased from 16±3,7 to 23±3,2 min (p<0.05). The average time of whole procedure was much greater in case of CO 
monitoring. All patients (even in serious condition) accepted necessary amount of procedures (8 and more) had no case of syncope 
neither during them nor in following rehabilitation. Conclusions: Hemodynamic control in early rehabilitation after stroke provided 
its safety and increased effectiveness. Monitoring the CO safely increased whole exercise time and extended the most efficient part 
of the procedure ― being in an upright position.
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Three month follow up after early institutional rehabilitation of severe stroke

G. Seidel1, A. Röttinger1, D. Kücken1, U. Debacher2, A. Majewski3, K. Klose3, C. Terborg4, I. Klass4, J. Lorenzen1, E. Zukunft2

1Neurologie, Asklepios Klinik Nord, Hamburg, Germany 
2Konzernbereich Qualität, Asklepios Kliniken Hamburg GmbH, Hamburg, Germany 
3Sektion Frührehabilitation, Asklepios Klinikum Harburg, Hamburg, Germany 
4Fachübergreifende Frührehabilitation und Physikalische Medizin, Asklepios Klinik St. Georg, Hamburg, Germany

Background: There is limited information on long term effects on quality of life after severe stroke followed by early institutional 
rehabilitation. Methods: Analysis of the Asklepios Hamburg multicenter early stroke rehabilitation registry. All cases fulfilled the 
criteria of the German coding system for structural characteristic item OPS 8-552. A phone interview three month after discharge 
was performed to record modified Rankin score (mRS), 12-Item Short Form Health Survey (SF-12) and further treatment and com-
plications. We used descriptive statistics (median, mean, standard deviation (SD), and proportions, respectively) as well as t-test and 
Wilcoxon-test for further analysis. Results: From 10/2015 to 12/ 2016 complete records of 105 stroke patients (mean age 68.8 years 
[11.9], 49% female, hemorrhagic [30%] and ischemic [69%] stroke) were analysed. MRS median and proportions at admission, dis-
charge, and at follow up interview 3 month are displayed in table 1. We found a significant improvement of mRS at admission vs. 
mRS before discharge (p < .001) as well as at follow up (p < .001) and mRS before discharge vs. follow up visit (< .01). Table 1: 
Modified Rankin Score at admission, before discharge from the early institutional rehabilitation and at follow up interview after three 
month. P=Wilcoxon-test p-values of mRS at admission vs. mRS before discharge a as well as at follow up visitb and mRS before 
discharge vs. follow up visitc. In 60 patients complete SF-12 could be analysed (table 2). Table 2: Mental Health Summary (MHS) 
and Physical Health Summary (PHS) scores of SF-12 for our three month follow up, a stroke sample from the literature and the ger-
man standard sample. SD = standard deviation, p = p-value of t-test There was a significant lower value in Mental Health Summary 
(MHS) and Physical Health Summary (PHS) scores of SF-12 compared to the german standard sample (p < .001). Compared with the 
stroke population from the literature, the PHS score was significant lower (p < .01), but the MHS score was not significant different. 
Conclusion: We found an increasing improvement in disability after discharge from early institutional rehabilitation. Comparing our 
preliminary results with a stroke population from the literature, MHS was not different despite lower PHS score. Further analysis will 
focus on the reasons for this result. Acknowledgment: The study is sponsored by Asklepios Kliniken Hamburg GmbH

Figure 1: Modified Ranking Score at admission before discharge from the early institutional rehabilitation and at follow up inter-
view alter three month. P= Wilcoxon – test – values of mRS at admission vs. mRS before discharge as well as at follow up visit and 
mRS before discharge vs. follow up visit.

 

 

Figure 2: Menthal Health Summary (MHS) and Physical Health Summary (PHS) scores of SF – 12 for our three month follow up 
a stroke sample from the literature and the german standard sample. SD = standard deviation. P = value of t – test.
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Functional outcome after decompressive craniectomy in patients with dominant or non-dominant malignant middle cere-
bral infarcts

B. K. Alam1, A. S. Bukhari2, S. Assad3, P. Muhammad Siddique2, H. Ghazanfar3, J. Niaz4, M. Kundi5, S. Shah5, M. Siddiqui2

1Department of Internal Medicine, Fair View Hospital, Cleveland Clinic, Cleveland, Ohio, United States 
2Department of Neurology, Shifa International Hospital , Islamabad, Pakistan 
3Department of Neurology and Neurosurgery, Shifa Tameer-e-Millat University, Islamabad, Pakistan 
4Department of Genito-Urinary Oncology, Weill Medical College of Cornell University, New York, United States 
5Department of Neurology, Khyber Medical University, Peshawar, Pakistan

Background: The use of decompressive craniectomy (DC) has been studied in the setting of different conditions, including trau-
matic brain injury, subarachnoid hemorrhage, and malignant middle cerebral artery (MCA) infarction.The rationale of this study 
is to determine the functional outcomes after DC in patients with malignant MCA infarcts. Methods: A longitudinal cohort study 
on patients diagnosed with malignant MCA territory infarction admitted to the neurosurgery department of tertiary care hospital in 
Islamabad, Pakistan between July 2015 and November 2016 was performed. All patients had a clinical diagnosis of stroke according 
to World Health Organization (WHO) criteria. Results: Total 34 patients participated in this trial, out of which 20/31(64.5%) were 
males while 11/31(35.5%) were females with mean age of 51.61±13.96 years. Mean time from surgery to was 60.61±49.83 hours.
Out of 31 patients 18/31 (58.1%) has Right Middle Cerebral Artery Infarct (RCAI) and 13/31(41.9%) had Left Middle Cerebral 
Artery Infarct (LCAI). Logistic regression was applied to assess the association between type of MCA infarct with mRS, GCS, 
NIHSS, Barthel Index, upper and lower limb motor power. The logistic regression model was not statistically significant χ2 (4) = 
3.896, p=0.866. There was a statistically significant in improvement of neurological scores and upper & lower motor power over a 
course of 6 months (p<0.001). Conclusion: Decompressive craniectomy shows significant improvements in functional outcomes 
after 6 months of malignant MCA infarcts. The early diagnosis is essential for DC, which has shown to reduce mortality and improve 
functional outcomes.

Figure 1 
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higher rate of in-hospital complications (MI, sepsis, pneumonia, DVT, PE and UTI), in-hospital procedures (mechanical ventilation 
(MV), gastrostomy and transfusions, ventriculostomy, ventriculoperitoneal (VP) shunting, intracranial pressure monitoring, craniec-
tomy and craniotomy), compared to ICH without seizures/status epilepticus. Mean LOS and hospital charges were also higher for 
ICH with either seizures/status epilepticus. Similarly, ICH with either seizures/status epilepticus had higher rate (P-value = <.05) 
of in-hospital mortality, palliative care (PC) and do not resuscitate (DNR) compared to ICH without seizures/status epilepticus. In 
multivariate analysis, ICH with either seizures/status epilepticus had higher rate of in-hospital procedures (MV, gastrostomy, transfu-
sions, and VP shunting), in-hospital mortality, PC and DNR compared to ICH without seizures/status epilepticus. Conclusion: ICH 
patients with seizures in the hospital represent 12% of cases and status epilepticus is uncommon (0.6%). Importantly, in patients with 
ICH, seizures and status epilepticus significantly increase the rate of in-hospital complications/procedures, length of stay, in-hospital 
charges, and in-hospital mortality. 
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Impact of seizures and status epilepticus on hospital utilization, in-hospital mortality, hospital charges and length of stay 
among subarachnoid hemorrhage (SAH) patients

P. Piriyawat, M. R. Afzal, A. Maud, M. A. Qureshi, G. J. Rodriguez, D. Kassar, S. Cruz-Flores

Neurology, Texas Tech University , El Paso, United States

Objective and background: To determine the effect of developing in-hospital seizures/status epilepticus in SAH patients on in-hos-
pital complications, procedures, length of stay, hospital charges, in-hospital mortality, palliative care (PC) and do not resuscitate 
(DNR). Methods: We identified our subarachnoid hemorrhage (SAH) patient subset from Nationwide Inpatient Sample database 
for years 2011-2014 using codes (DX1 = 430) from the International Classification of Diseases, 9th edition. SAH patients who de-
veloped in-hospital seizures (DX = 345 or 780.3) or status epilepticus (DX = 345.3) were determined by using secondary (Dx2…..
Dx25) ICD-9 codes. Univariate analysis was performed to compare SAH without seizures/status epilepticus with ICH with seizures/
status epilepticus baseline variables: age, gender, race, medical comorbidities, in-hospital complications and procedures, length of 
stay (LOS), total hospital charges, in-hospital mortality, palliative care (PC) and do not resuscitate (DNR). In the multivariate anal-
ysis, SAH without seizures/status epilepticus served as the reference group and results were adjusted for age, gender, race and co-
morbidities. Results: Out of 101,576 hospitalized patients with SAH, 89,203 (87.8%), 11,752 (11.5%), and 620 (0.6%) did not have 
seizures/status epilepticus, were SAH with seizures, and SAH with status epilepticus respectively. In univariate analysis, SAH with 
either seizures/status epilepticus had higher rate of in-hospital complications (sepsis, pneumonia, DVT, and UTI), in-hospital pro-
cedures (mechanical ventilation (MV), gastrostomy and transfusions), compared to SAH without seizures/status epilepticus. Mean 
LOS and hospital charges were also higher for SAH with either seizures/status epilepticus. Similarly, SAH with either seizures/status 
epilepticus had higher rate of in-hospital mortality and palliative care (PC) compared to SAH without seizures/status epilepticus. 
After adjustment in multivariate analysis, SAH with either seizure/status epilepticus had higher rate of in-hospital procedures (MV, 
and gastrostomy), in-hospital mortality, and PC compared to SAH without seizures/status epilepticus. Conclusion: Seizures and 
status epilepticus affect 11.5% and 0.7% respectively of patients with SAH and they significantly increase the rate of in-hospital 
complications/procedures, length of stay, in-hospital charges, and in-hospital mortality. 
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Cortical vein thrombosis – case presentation

C. Pascu, C. Laza, A. R. Stanca, A. Hancu

Neurology Clinic, Clinical Emergency County Hospital Constanta, Constanta, Romania

Introduction: Cortical venous thrombosis (CVT) without concomitant dural sinus thrombosis is an uncommon disorder. Multiple 
factors have been associated with CVT, but only some of them are reversible. Prior medical conditions (eg, thrombophilias, inflam-
matory bowel disease), transient situations (eg, pregnancy, dehydration, infection), selected medications (eg, oral contraceptives, 
substance abuse), and unpredictable events (eg, head trauma) are some predisposing conditions. Methods: We present the case of a 
17 years old patient who was examined 6 days after a seizure. He had complained of a mild headache and had no medical history. 
During the days prior to the seizure, the subject experienced symptoms such as fatigue, frontal headache,sore throat, subfebrility. 
We performed standard lab tests, an EEG and a cerebral MRI. Results: The EEG and lab tests were normal. The MRI showed a 
thrombotic cruoric process of the right frontoparietal cortical vein in acute stage, adenoid vegetation, and right mastoiditis. He was 
evaluated for antiphospholipid syndrome and for thrombophilia and anticoagulation was initiated. The tests came positive for lupus 
anticoagulant and homozygous genotype for the A1298C mutation of MTHFR gene. It is advisable that the tests for lupus antico-
agulant be repeated after 12 weeks. Conclusion: Isolated cortical vein thrombosis is an uncommon condition and often difficult to 
diagnose, both clinically as well as radiologically. In this case, multiple risk factors are present: inherited thrombophilia, possible 
ENT infection.
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Does the unruptured intracranial aneurysm treated score (UIATS) have a high risk of rupture threshold?

P. Piriyawat, M. A. Qureshi, M. R. Afzal, R. Khatri, S. Cruz-Flores, G. J. Rodriguez

Neurology, Texas Tech University , El Paso, United States

Objective: By comparing the UIATS score among patients with ruptured aneurysms with the score among those patients with 
unruptured aneurysms. Determine if the score a priory would have been substantially different indicating a higher risk in those 
presenting with subarachnoid hemorrhage (SAH) Background: Unruptured Intracranial Aneurysms (UIA) occur in about 3% of the 
adult population and are often detected incidentally on imaging. The appropriate approach to manage patients with UIA”s remains 
disputable given the multiple factors influencing the natural history, risk of rupture in comparison to the risks of interventions De-
sign/methods: We report a retrospective single-center study of patients treated at the Texas Tech Hospital , El Paso between 2011 to 
2016 . Medical records of 198 patients were reviewed and 87 patients were found to have aneurysms in the Basilar artery bifurcation, 
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Novel mutations associated with cerebral cavernous malformations in an Italian cohort of patients

S. Lanfranconi1, D. Ronchi1,2, G. Valcamonica1,2, L. Valentino1,2, G. A. Bertani3, S. P. Corti1,2, N. Bresolin1,2, G. P. Comi1,2

1Neurology, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico di Milano, Milan, Italy 
2Dino Ferrari Center, University of Milan, Milan, Italy 
3Neurosurgery, Fondazione IRCCS Cà Granda Ospedale Maggiore di Milano, Milan, Italy

Question: Cerebral cavernous malformations (CCM) are vascular abnormalities of the central nervous system characterized by 
clusters of enlarged, leaky capillaries. They can occur either sporadically or as a familial autosomal dominant disorder (FCCM) char-
acterized by incomplete clinical and neuroradiological penetrance. The most common presenting features are recurrent headache, 
focal neurological deficits, cerebral hemorrhage and seizures. This condition is caused by heterozygous mutations altering the reading 
frame of KRIT1, CCM2, or PDCD10, which are involved in angiogenesis and endothelial permeability. We aimed to perform a mo-
lecular screening in an Italian cohort of Italian cohort of patients with cerebral cavernous malformations. Methods: Over a four years 
period 21 patients from 13 families underwent genetic screening at Policlinico Hospital of Milan. Multiple lesions (n >= 2)and/or 
positive familial history were mandatory to undergo genetic testing. We analyzed all exons and intronic boundaries of KRIT1, CCM2 
and PDCD10 by Sanger sequencing. MLPA analysis with commercially available kits was used to detect large-scale rearrangements. 
RT-PCR analysis using cDNA retrotranscribed from blood leukocytes RNA evaluated the functional effects of the candidate variants. 
Results: A molecular diagnosis was established in 10 independent probands (76.9%) of our cohort. Nine independent mutations were 
found: four of them are novel. Causative mutations in KRIT1 were detected in 4 familial and 3 sporadic cases. CCM2 mutations 
accounted for 2 familial and 1 sporadic case. Segregation test was positive in familial cases. No mutation was found in PDCD10. 
Conclusion: Neuroradiological findings followed by full molecular analysis of KRIT1 and CCM2 allowed a firm diagnosis in 76.9% 
of our cohort of CCM patients. These findings are useful in view of future therapeutic approaches.
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Thrombin upregulation after intracerebral hemorrhage is associated with hematoma expansion and poor neurological out-
come

N. Wenger1, F. Liu2, M. Yehya2, X. Zou2, Y. Zhu2, M. Torbey2

1The Ohio State University College of Medicine, Columbus, United States 
2Neurology, Wexner Medical Center at The Ohio State University, Columbus, United States

Introduction: Intracerebral hemorrhage (ICH) is a type of stroke with no therapy proven by randomized controlled trial. Hematoma 
expansion after ICH has been associated with worse outcomes and hence is a potential therapeutic target. Thrombin has been shown 
to cause the brain edema that can arise after ICH, but hematoma expansion is a stronger predictor of ICH outcomes than edema. 
Objectives: We sought to characterize the relationship between post-ICH hematoma expansion and thrombin, thrombin inhibitor 
protease nexin-1 (PN-1), and neurological deficits in a rat model of ICH. Materials and methods: We induced an ICH in adult male 
rats with injection of collagenase type IV (0.1 U) into left striatum. We performed a modified Neurological Severity Score (NSS), 
TruScan moving time, Rotarod and cylinder test at 3, 6, 24, 48 and 72 hours after ICH. Rats were sacrificed at 1, 3, 6, 12, 24 and 72 
hours after ICH. Western blotting was used to determine thrombin and PN-1 protein levels in the area of injury. The resolution of 
protein bands was compared between each group. Hematoma volume was assessed histologically. Results: After induction of ICH, 
hematoma volume increased at each time point (n = 3, p < 0.05) until leveling off at 24 hours, with no significant hematoma expan-
sion after one day had passed (p > 0.05). There was a significant increase in both thrombin and PN-1 levels in injured rats compared 
to controls. The peak increase of PN-1 levels preceded the increase in thrombin levels. PN-1 level increased within 1 hour of injury 
and peaked at 3 hours, remaining above control levels until 72 hours (n = 3, p < 0.01 vs control at 1H, 3H, 6H and 24H). Thrombin 
level started to increase at 6 hours and peaked 24 hours after ICH (n = 3, p < 0.001 vs control at 6H, 24H and 72H). All measures of 
neurological deficit were worst at 24 hours post injury. Conclusion: Maximum hematoma volume 24 hours after ICH is associated 
with peak thrombin levels and poor neurological function. Furthermore, the initial increase in PN-1 may have neuroprotective prop-
erties as it precedes thrombin release. Manipulating thrombin or PN-1 may affect hematoma expansion and neurological deficit, and 
these associations warrant further investigation.
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Impact of seizures and status epilepticus on hospital utilization, in-hospital mortality, palliative care, hospital charges and 
length of stay among intracerebral hemorrhage (ICH) patients 

P. Piriyawat, M. R. Afzal, M. A. Qureshi, R. Khatri, G. J. Rodriguez, A. Maud, S. Cruz-Flores

Neurology, Texas Tech University , El Paso, United States

Objective and background: To determine the effect of seizures/status epilepticus in ICH patients on hospital utilization in-hospital 
complications, procedures, length of stay, hospital charges, in-hospital mortality, palliative care (PC) and do not resuscitate (DNR). 
Methods: We identified our intracerebral hemorrhage (ICH) patient subset from Nationwide Inpatient Sample database for years 
2011-2014 using codes (DX1 = 431, 432.0, 432.1, 432.9) from the International Classification of Diseases, 9th edition. ICH patients 
who developed in-hospital seizures (DX = 345 or 780.3) or status epilepticus (DX = 345.3) were determined by using secondary 
(Dx2…..Dx25) ICD-9 codes. Baselines variables where compared among ICH patients with and without seizures/status epilepticus 
with univariate analysis. Exposures of interest included in-hospital seizures and in hospital status epilepticus. Outcomes of interest 
included in hospital complications and mortality, length of stay, and life-saving and life-sustaining therapies included but not lim-
ited to mechanical ventilation, gastrostomy, ventriculostomy, craniotomy. In the multivariate analysis, ICH without seizures/status 
epilepticus served as the reference group and the OR were adjusted for age, gender, race, and comorbidities. Results: Of 3,91778 
hospitalized patients with ICH, 341242 (87.1%), 48075 (12.3%), and 2461 (0.6%) were ICH without seizures/status epilepticus, ICH 
with seizures, and ICH with status epilepticus respectively. In univariate analysis, ICH with either seizures/status epilepticus had 
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Extensive cerebral venous thrombosis in a young woman

C. Laza1, A. G. Bardas2, V. Taran3, A. Hancu1

1Neurology, Emergency County Clinical Hospital, Constanta, Romania 
2Radiology, Emergency County Clinical Hospital, Constanta, Romania 
3Medimar Imagistic Services, Constanta, Romania

Question: Thrombosis of the cerebral veins is a less common cause of stroke than arterial disease but is an important nosological 
entity because of the important possible sequelae and long-term implications. Method: We present the case of a 39 year-old female 
smoker, with no known comorbidities, hospitalised for intense occipital headache that had started one day before presentation and 
who suffered an episode of loss of consciousness, without involuntary movements or sphincter relaxation, in the morning of hospital 
admission. The history was positive for long-term use of oral contraceptives. The clinical examination on admission was unremark-
able, except for a positive Babinski sign on the right side. Results: The blood tests revealed mild inflammatory syndrome with no spe-
cific cause and infirmed possible pregnancy. The EEG did not show any pathologic changes. The cerebral CT scan raised the question 
of a right transverse cerebral sinus thrombosis. The MRI scan showed extensive thrombosis of the right side cerebral venous system, 
affecting the transverse and sigmoid sinuses and the internal jugular vein. The patient was started on low molecular weight heparin 
and subsequently switched on anti-vitamin K oral anticoagulants. The screening for hypercoagulable states was unremarkable. The 
clinical progress was favorable and the patient was released from the hospital after 10 days. She is to continue vitamin K antagonist 
treatment for at least 3 months and to stop smoking and using oral contraceptives. Conclusion: Smoking and oral contraceptive use 
are known risk factors for cerebral venous thrombosis. We chose to present this case because of the discrepancy between the clinical 
and imagistic findings. 
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The changes in clot microstructure in patients with haemorrhagic stroke are similar to those with ischaemic stroke – a pro-
spective observational study

A. Sabra1, S. Stanford1, M. Lawrence1, S. Storton2, V. Evans1, K. Hawkins1, M. Wani2, P. R. Williams1, P. Evans1

1Swansea University, Swansea, United Kingdom 
2Stroke Medicine, Morriston Hospital, Swansea, United Kingdom

Background: We have previously reported a new haemorheological technique measuring clot microstructure (Fractal Dimension 
(df )) ex-vivo and real-time clot formation time (TGP ) in patients with ischaemic stroke. These biomarkers confirmed a hypercoag-
ulability state in ischaemic stroke due to the development of an abnormally dense clot structure, as compared to healthy subjects. 
We aimed to evaluate these novel clotting biomarkers in haemorrhagic stroke (HS). Methods: In a prospective cohort study, fractal 
Dimension (df ) and real-time clot formation time (TGP ) were measured in patients with haemorrhagic stroke, who presented to the 
local emergency department. These biomarkers were compared to values measured in patients with ischaemic stroke. Results: Eight 
male patients with HS (mean age 67.5 years [SD 12.7]) were compared to 47 men who presented with ischaemic stroke (mean age 
69.5 years [SD 12.7]). There was no difference between the 2 groups in regard with d f (1.766 ± .066 versus 1.759 ± 0.049, p = 0.70) or 
TGP (224 ± 35 seconds versus 220 ± 65, p = 0.86). Fibrinogen (3.5 ± 0.7 versus 3.6 ± 0.7, p =0.63) and platelet count (212 ± 57 versus 
231 ± 63, p =0.42) were also similar between the 2 groups. Conclusion: Patients with haemorrhagic stroke have denser and stronger 
clot structure as detected by df indicating a hypercoagulable state similar to those presenting with ischaemic stroke. The jury is still 
out whether this is a consequence of brain damage or an underlying hypercoagulable state with defective fibrinolysis. This has clinical 
implications with regard to indication and optimal timing for initiating antithrombotic therpy in such patients (HS) particulary those 
with high risk of future thrombotic events.

Figure 1: a typical representation of a Gel Point (GP) curve showing the change in phase angle (s being a measure od the visco-
elastic response to imposed stress) for the different frequencies with respect to time. The initial response is characteristic of a visco-
elatic solid accuring at the GP ius real – time clot formation time whereas the structural property of the incipient dot (in terms of its 
dimension) is derived from the frequency independent value of s 
 

Vertebral/Basilar artery and Anterior & Posterior communicating arteries that fit the UIATS criteria. We then calculated the UIATS 
score among those with SAH and compared them with those with an unruptured aneurysm. Results: Out of 87 patients, 36 (41.4%) 
were diagnosed with unruptured aneurysms and 51 (58.6%) with ruptured. 34 patients in the unruptured group underwent invasive 
procedures and 2 were managed conservatively. The mean age for the unruptured versus ruptured aneurysms (58.89 ± 12.17 versus 
57.12 ± 14.02, p-value 0.542). The mean score for the unruptured vs ruptured aneurysms was similar(22.97 ± 4.28 vs 21.23 ± 4.80, 
p-value 0.086). Interestingly, the mean score of those in the unruptured group was lower among those treated as compared to those 
in observation (22.83 ± 4.35 vs 27.50 ± 2.12, p-value 0.148). Conclusions: Based on these findings, the role of UIATS score in 
stratifying patients for conservative vs interventional treatment is questionable
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Hydrocephalus after spontaneous subarachnoid haemorrhage

V. Smolanka, T. Havryliv, A. Smolanka, F. Pavuk

Neurosurgery, Uzhhorod National University, Uzhhorod, Ukraine

Objective: to determine the influence of hydrocephalus on treatment results among patients with spontaneous subarachnoid haem-
orrhage (sSAH). Materials and methods: two hundred and forty-two consecutive patients with sSAH who were treated between 
january 2006 and january 2016, at Uzhhorod Regional Clinical Center of Neurosurgery and Neurology, were retrospectively stud-
ied. 66% of patients were operated (61% - were treated with “open” techniques (lamina terminalis was not routininely fenestrated), 
and 5% - underwent endovascular repair). Results: overall, 33 of the 242 patients (13,6%) developed acute hydrocephalus after 
sSAH. The study population consisted of 17 male and 16 female patients and the mean age was 49.6 years (range, 24–66 yr). In-
traventricular hemorrhage was present in 15 (45%) patients. Intracerebral hematoma was present in 17 (52%) of cases. The overall 
mortality in hydrocephalus group was 55%, compared with 14% between all patients with sSAH. Conclusion: the presence of hy-
drocephalus in patients SAH is predictor of poor treatment results. Early and aggressive treatment of this targeted population might 
help decrease morbidity rates and improve outcomes. 
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An interesting case of subarachnoid haemorrhage with intracranial vertebral artery (v4) aneurysm dissection - presenta-
tion, neuroimaging and management

J. Paton1, S. Ghosh1, S. Unnam2

1Stroke / Care of the Elderly, University Hospital Crosshouse, Kilmarnock, United Kingdom 
2Radiology, University Hospital Crosshouse, Kilmarnock, United Kingdom

Intracranial vertebral artery dissection is an uncommon but important cause of both subarachnoid haemorrhage and ischaemic 
stroke. Intracranial arterial dissection is often clinically catastrophic and generally confers a worse outcome than extracranial ar-
terial dissection[1]. This case study details a 43 year old lady who presented with severe headache, left-sided weakness and speech 
disturbance. Her CT angiogram on admission was reported as showing no vascular abnormality. Three days later she developed 
further headache, with subsequent generalised seizure and impaired consciousness. Repeat CT showed large volume SAH, with sig-
nificant hydrocephalus and further CTA revealed a dissecting 4mm V4 aneurysm (with hindsight and neuroradiology expertise, this 
aneurysm was determined as being visible upon initial CTA at time of presentation, albeit subtle appearance). She was transferred 
to a Neurosurgical Tertiary Centre and underwent right frontal EVD and subsequent therapeutic permanent occlusion of the left 
vertebral artery, undertaken by the Neuro-interventional Radiologists.  This case represents an unusual aetiology of SAH, the liter-
ature surrounding which is somewhat scarce. It is thought that patients presenting with such usually have poor outcomes, however 
this lady in fact made full recovery, returning to our District General Hospital for a short period of rehabilitation, before ultimately 
being discharged home. [1] Li, Simon, Yan et al – Prognosis of intracranial dissection relates to site and presenting features. Journal 
of Clinical Neuroscience 2011-06-01, Volume 18, Issue 6, Pages 789-793.
Figure 1 
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Cerebral microbleeds would be a direct bleeding focus of intracerebral hemorrhage in patients taking anticoagulants

M. K. Han, S. Lee

Neurology, Seoul National University Bundang Hospital, Seongnam, South Korea

Background: Cerebral microbleeds (MBs) are known to be indicative of bleeding-prone microangiopathy and may increase the 
risk of intracerebral hemorrhage (ICH). In this study, we investigated whether MBs are risk factor of warfarin-related ICH and mi-
crobleeds are direct bleeding focus of warfarin-related ICH. Materials and methods: We reviewed 1197 patients with ICH from 
2003 year to 2016 year in our center. And Among those patients collected 49 patients of warfarin related ICH and analyzed retrospec-
tively 19 patients who underwent brain magnetic resonance imaging (MRI) including T2-weighted gradient-echo (T2-GRE) before 
taking warfarin or while taking warfarin. Result: Clinical charateristics of the patients of warfarin related ICH are in table 1. And In 
the 19 patients who underwent brain MRI with warfarin therapy, combinations of aspirin or aspirin and clopidogrel are used in some 
patients (2, 11% ; 1, 5%). Cerebral MBs were revealed in 17 before ICH occurred (89.5%) and all in thalamus or basal ganglia and 
9 co-exist in rhombencephalon (52.9%) and 7 subcortical area (47.1%). ICH location were common in thalamus or basal ganglia 
(16, 84.2%), 2 were lobar area (10.5%) and 1 were rhombencephalon. In twelve patients, hemorrhage occurred at the site where as-
ymptomatic MBs (12, 70.6%). Conclusion: This study suggests that underlying microbleeds are independently associated with an 
incidence of warfarin-related ICH and direct bleeding focus of warfarin-related ICH.
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Selection of surgical technique for ruptured cerebral aneurysms in the subacute stage

Y. Imao

Neurosurgery, Hashima City Hospital, Hashima city, Japan

Introduction: As a policy of our department, radical operation is performed immediately in patients with a ruptured cerebral aneu-
rysm diagnosed in the subacute stage of subarachnoid hemorrhage, without waiting until the chronic stage. However, some research-
ers have reported that clipping in this stage promotes cerebrovascular spasm, and leads to a poor prognosis. We herein report the 
results of our study comparing patients who underwent clipping (CL) and those who underwent coil embolization (CO) for a ruptured 
cerebral aneurysm during radical operation in the subacute stage, and examined the optimal selection of surgical technique for this 
condition in the subacute stage. Materials and methods: There were 248 patients diagnosed with subarachnoid hemorrhage and ad-
mitted to our department during the 17 years between January 1999 and December 2015. Among the patients who underwent radical 
operation in the subacute stage (from Day 4 to Day 10) for any reason, those with CL and those with CO were compared in regard to 
neurological severity on admission, site of the cerebral aneurysm, date of operation, presence/absence of preoperative angiographic 
vasospasm (AVS) and symptomatic vasospasm (SVS), presence/absence of postoperative SVS, and outcome at discharge. Results: 
1) There were 7 patients with CL and 7 with CO. 2) Neurological severity on admission: H&K 1, 2: 5 patients with CL and 6 with 
CO; H&K 3: 2 patients with CL and 1 with CO. 3) Site of the cerebral aneurysm: internal carotid artery in 5 patients, anterior com-
municating artery in 4, middle cerebral artery in 4, and basilar artery in 1. 4) Date of operation: Days 4-6 in 11 patients and Days 7-10 
in 3. 5) Preoperative AVS: 2 patients with CL and 1 with CO. 6) Preoperative SVS: none in either CL or CO cases. 7) Postoperative 
SVS: 1 patient with CL. 8) Outcome: mRS0: 5 patients with CL and 7 with CO; mRS1: 1 patient with CL; mRS2: 1 patient with CL. 
Conclusion: This study revealed outcomes to be favorable in both CL and CO patients, indicating that clipping for ruptured cerebral 
aneurysms in the subacute stage is an appropriate choice.
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Cortical vein thrombosis in adult patients of cerebral venous sinus thrombosis related to poor outcome and brain lesions

J. Liang1, H. Chen1, Z. Li2, S. He2, B. Luo2, S. Tang1, W. Shang1, J. Zeng1

1Department of Neurology and Stroke Center, The First Affiliated Hospital of Sun Yat-Sen University, Guangzhou, China 
2Department of Radiology, The First Affiliated Hospital of Sun Yat-Sen University, Guangzhou, China

Question: Cortical vein thrombosis (CVT) received seldom attention in adult patients of cerebral venous sinus thrombosis (CVST). 
This study aimed to investigate the clinical and radiological features in adult CVST patients with concomitant CVT. Methods: Be-
tween May 2009 and May 2016, we recruited 44 adult CVST (diagnosed within 1 month of onset) patients (age: 33.8±14.0 years; 
male: 28). CVT was confirmed mainly using CT venography and magnetic resonance imaging sequence of contrast enhanced three 
dimensions magnetization prepared rapid acquisition with gradient echo. Patients were divided into CVT group if they had concomi-
tant CVT, otherwise into non-CVT group. The clinico-radiological characteristics were compared between two groups. Results: CVT 
group had 27 patients (61.4%); non-CVT group had 17 patients (38.6%). Seizure (63.0% versus 11.8%), focal neurological deficit 
(44.4% versus 5.9%), and consciousness disorders (33.3% versus 0) occurred more frequently in the patients of CVT group than that 
in those of non-CVT group (P<0.05). The modified Rankin Scale (mRS) at discharge in the patients of CVT group (median 2, range 
1-4) was higher than that in those of non-CVT group (median 0, range 0-4) (P<0.001). Venous infarction (63.0% versus 11.8%), 
parenchymal hemorrhage (40.7% versus 5.9%), and subarachnoid hemorrhage (22.2% versus 0) were identified more frequently in 
CVT group than in non-CVT group (P<0.05). Conclusions: This study demonstrated that concomitant CVT was a common finding 
in adult patients of CVST, and was associated with severe clinical manifestations, poor short-term outcome, and brain lesions.

P 310

Intracerebral hemorrhage complications and von Willebrand factor activity

I. A. Koltsov1, T. I. Kolesnikova1, A. N. Yasamanova1, M. Y. Martynov1, M. S. Fidler1, I. G. Kolchu2, E. Y. Dyachkova2, M. V. Si-
monova2, Y. I. Maskaeva2

1Department of Neurology, Neurosurgery and Medical Genetics, Pirogov Russian National Research Medical University, Mos-
cow, Russian Federation 
2Mytishchi City Hospital, Mytishchi, Russian Federation

Question: Complications of intracerebral hemorrhage (ICH) are associated with greater risk of unfavorable clinical outcomes. Von 
Willebrand factor (VWF) is a multimeric glycoprotein involved in platelet adhesion and factor VIII stabilization. In addition, it 
shows proinflammatory and antiangiogenic activity. As VWF levels serve as a biomarker of endothelial dysfunction, the assessment 
of VWF activity and indirect estimation of endothelium damage and blood-brain barrier (BBB) disruption could be beneficial in 
prediction of ICH complications. The aim of this study was to evaluate the role of VWF activity in development of ICH complica-
tions, including perifocal edema (PE), brain herniation (BH), and intraventricular extension (IE) of hemorrhage. Methods: 35 pa-
tients with supratentorial ICH and essential hypertension were included in this study. Patients with cancer, terminal illnesses, blood 
clotting disorders, and pregnancy were excluded. Diagnosis was verified with CT scan. Patients were examined on 1-3rd, 6-8th and 
13-15th days of disease. Consciousness level was assessed with Glasgow Coma Scale (GCS) and impairment caused by ICH was 
quantified using NIHSS scale. VWF activity was assessed using ristocetin-cofactor activity (RCo) and ristocetin-induced platelet 
aggregation (RIPA) assays. Statistical analysis was performed using SPSS Statistics software. Patients were divided into subgroups 
based on the presence of IE in order to carry out logistic regression analysis. Also, Spearman’s rank-order correlation was computed 
to evaluate the relationship between VWF activity and ICH complications. Results: At admission, median RIPA in patients with and 
without IE was 66.3 and 78.25 respectively; the distributions in the two groups differed significantly (Mann-Whitney U = 62.5, p = 
0.007). A logistic regression was performed to determine the effects RIPA on the incidence of IE. The model was statistically signifi-
cant (chi square = 6.611, p = 0.01, df = 1) with Nagelkerke R2 of 0.242 and prediction success of 75.8%. Odds ratio was 0.935 (95% 
CI 0.882 - 0.991, p = 0.022). Additionally, there was a moderate positive correlation between RIPA and PE size (r=0,362, p=0,049) 
and negative correlation between RIPA (aggregate size) and BH extent (r=-0,410, p=0,015). However, by 13-15th day there was a 
moderate positive correlation between RCo and BH extent (r=0,656, p=0,006). Conclusions: Both elevated and decreased VWF 
activity is linked to ICH complications. Lower RIPA is associated with higher incidence of IE, possibly because of weaker interac-
tion between platelets and VWF. On the other hand, higher RIPA is associated with increased PE size, probably because of a more 
pronounced BBB damage. The connection between VWF activity and BH extent was ambiguous.
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Associations of neutrophil-to-lymphocyte ratio with mortality in spontaneous intracerebral hemorrhage

A. Giede-Jeppe1, T. Bobinger1, S. T. Gerner1, J. A. Sembill1, H. Lücking2, P. Hoelter2, J. B. Kuramatsu1, H. B. Huttner1

1Neurology, University, Erlangen, Germany 
2Neuroradiology, University, Erlangen, Germany

Introduction: Stroke-associated immunosuppression and inflammation are increasingly recognized as factors triggering infections 
and thus potentially influencing outcome after stroke. Several studies demonstrated that elevated neutrophil-to-lymphocyte ratio 
(NLR) is a significant predictor of adverse outcomes for patients with ischemic stroke. Objectives: This study investigates the 
impact of NLR on mortality and functional outcome in intracerebral hemorrhage. Patients and methods: This observational study 
included 855 consecutive ICH-patients. Patient demographics, clinical, laboratory and in hospital measures as well as neuroradio-
logical data were retrieved from institutional databases. Functional 3 months outcome was assessed and categorized as favorable 
(mRS = 0-3) and unfavorable (mRS = 4-6). We studied (i) the natural course of NLR in ICH, (ii) analyzed parameters associated 
with NLR on admission (NLROA) and (iii) evaluated the clinical impact of NLR on mortality and functional outcome. Results: 
The median NLROA of the entire cohort was 4.66 remaining stable during hospital stay. Patients with NLR >4.66 showed sig-
nificant associations with poorer neurological status [NIHSS 18 (9-32) vs. 10 (4-21); p<0.001], larger hematoma volumes [17.6 
(6.9-47.7)ml vs. 10.6 (3.8-31.7)ml; p=0.001] and more frequently unfavorable outcome (mRS = 4-6 at 3 months: 317/427 (74.2%) 
vs. 275/428 (64.3%); p=0.002). Patients with a NLR under the 25th percentile (NLR < 2.606) – compared to patients with NLR 
>2.606 – presented with a better clinical status [NIHSS 12(5-21)vs. 15(6-28); p=0.005], lower hematoma volumes [10.6 (3.6-
30.1)ml vs.15.1 (5.7-42.3)ml; p=0.004] and showed a better functional outcome (3 months mRS 0-3: 82/214 (38.3%) vs. 185/641 
(28.9%); p=0.009). Patients associated with high NLR (>8.508 = above 75th percentile) showed the worst neurological status on 
admission [NIHSS 21(12-32) vs. 12(5-23); p<0.001], larger hematoma volumes [21.0(8.6-48.8)ml vs.12.2(4.1-34.9)ml; p<0.001] 
and higher proportions of unfavorable functional outcome at 3 months (mRS = 4-6: 173/214 vs. 418/641; p<0.001). Further, 
NLR was linked to more frequently occurring infectious complications (pneumonia 107/214 vs. 240/641; p=0.001, sepsis: 78/214 
vs.116/641; p<0.001), and increased c-reactive protein levels on admission (p<0.001; R2 =0.064). Adjusting for above baseline 
confounders, multivariable logistic-analyses revealed independent associations of NLROA with in hospital mortality (OR = 0.967 
(95% CI: 0.939-0.997; p=0.029). Conclusions: NLR represents an independent parameter associated with increased mortality in 
ICH patients. Stroke physicians should focus intensely on patients with increased NLR as these patients appear to represent a pop-
ulation at risk for infectious complications and increased mortality. Whether these patients with elevated NLR may benefit from a 
close monitoring and specially designed therapies deserves further studies.
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Platelet and neutrophil iymphocyte ratios at admission and the clinical outcome at discharge in haemorrhagic strokes

S. Vidale, S. Bellocchi, M. Arnaboldi

Sant’Anna Hospital, Como, Italy

Background and purpose: Platelet lymphocyte ratio (PLR) and neutrophil lymphocyte ratio (NLR) are inflammatory markers. They 
were recently introduced in many studies as prognostic factors in cardiovascular diseases. Haemorrhagic stroke has higher mortality 
rate. Aim: of the study was to investigate the relationship between PLR and NLR and the clinical outcome in haemorrhagic strokes. 
Material and methods: All consecutive intraparenchimal cerebral haemorrhages admitted to our Stroke Unit between January, 1st 
2016 and December, 1st 2016 were enrolled. Demographics, vascular risk factors, clinical and radiological data were registered for 
each patients. An urgent blood test performed in the Emergency Department allowed us to calculate the two ratios. Statistical analysis 
was performed using t-test, chi-square test and analysis of variance to compare mean values in different groups. Results: A total of 
42 patients were enrolled with a prevalence of males (71.4%). Mean age was 72 years. Median NIH score at admission was 10. Poor 
outcome at discharge was observed in 54.8% of patients. NIH score at admission, previous antithrombotic/anticoagulant treatment, 
size of haemorrhage and PLR were significantly associated with early poor outcome (p < 0.05). Conclusion: PLR could be an easy-
to-measure marker of prognosis also in haemorrhagic strokes.
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Is it dangerous to treat spontaneous intracerebral hemorrhage by minimally invasive surgery plus local thromblysis in pa-
tients with comorbid unruptured intracranial aneurysms?

X. Feng, L. Lifei, L. Qiming, D. Gang, W. Furong, Z. MIn, T. Zhouping, X. Shabei, Z. Suiqiang

Neurology, Tongji hospital, University of Science & Technology, Wuhan, China

Introduction: Plenty of emerging evidence demonstrates minimally invasive surgery (MIS) plus local thromblysis have robust po-
tential as a powerful intervention for spontaneous intracerebral hemorrhage (ICH). But it is also reported this procedure cannot be 
combined without postoperative hemorrhage which may negatively modify the outcome of ICH victims. Meanwhile, the occurrence 
of unruptured intracranial aneurysms (UIAs),which may induce intracerebral bleeding, in ICH patients is not uncommon. And it is 
unclear yet whether co-existence of UIAs implies more danger when ICH patients are treated with MIS plus local thromblysis . So 
this study aims to retrospectively explore the safety of this procedure in the treatment of ICH patients with UIAs. Methods: A case 
note review was conducted on a consecutive series of supratentorial ICH patients who underwent MIS with local thrombolysis Ac-
cording to the CTA results, the subjects with UIAs were inluded into aneurysm group and the others without UIAs into non-aneurysm 
group. The incidence of post-operative hemorrhage and clinical outcome were compared between the two groups. Results: A total of 
191 patients with ICH were included in this study, of which there were 24 cases in aneurysm group and 167 in non-aneurysm group. 
No significant difference was found between the two groups in regard to the incidence of post-operative intracerebral rebleeding 
(3/21 vs 17/150, p=0.712) and 30-day mortality (3/21 vs 21/146, p=1.000). Conclusion: Our data suggest there may be no evidence 
of co-existence UIAs representing an increased risk of post-operative rebleeding in MIS plus local thromblysis for ICH.

P 315

Diagnosis of chronic cerebral venous sinus thrombosis with T1-weighted magnetic resonance black blood thrombus imag-
ing technique — a case report

J. Liang, H. Chen, J. Zeng

Department of Neurology and Stroke Center, The First Affiliated Hospital of Sun Yat-Sen University, Guangzhou, China

The conventional imaging technique for diagnosing cerebral venous sinus thrombosis (CVST) is contrast enhanced-magnetic reso-
nance venography (CE-MRV). The typical sign of CVST in CE-MRV imaging is the filling deficit of contrast within cerebral venous 
sinuses (indirect sign), while the T1-weighted magnetic resonance black blood thrombus imaging technique (T1WI-MRBTI) sup-
presses the blood signal to present thrombi in the venous sinuses directly, which is superior in diagnosing acute CVST according to a 
recent study. However, the significance of T1WI-MRBTI in evaluating chronic CVST is not yet clear. Here, we presented a chronic 
CVST cases diagnosed by T1WI-MRBTI. A 29-year-old woman with gradual-developed moderate headache in left occipital area 
was referred to our hospital in April, 2016. She was afebrile and absent of any positive findings in neurological examinations. Previ-
ous medical history revealed that she was diagnosed with CVST of right transverse sinus as well as bilateral sigmoid sinuses in 2014 
and CE-MRV performed one month after onset showed complete recanalization of right transverse sinus and partial recanalization of 
bilateral sigmoid sinuses. The CE-MRV performed in our hospital showed node like filling deficits in bilateral sigmoid sinuses which 
resembled to arachnoid granules. In order to distinguish arachnoid granules and chronic thrombi, both enhanced and non-enhanced 
T1WI-MRBTI was performed. In the axial reconstructed non-enhanced T1WI-MRBTI images, the cord-like isointensive thrombi 
were found within the bilateral sigmoid sinuses, and the coronal reconstructed images showed the corresponding thrombosis as well. 
The enhanced T1WI MRBTI revealed enhancement upon the surface of the thrombi in the corresponding images. The findings of 
laboratory tests and lumbar puncture were normal except that the relative activity of antithrombin Ⅲ was as low as 60.6%. It indi-
cated prothrombin status and anticoagulation were administrated. Transverse sinus and sigmoid sinuses are the predilection sites of 
arachnoid granule. It presents as filling deficits on CE-MRV, which mimics thrombosis, while it is hypointensive on T1-weighted 
image. In contrast, due to organization and calcification of thrombus at post-acute phase, the signal of chronic thrombus evolved to 
isointensity or mixed signals, which can be distinguished from arachnoid granule on T1-weighted image. Thus, combined with sup-
pressing blood signal, T1WI-MRBTI can visualize the cord-like chronic thrombus in the multiplanar reconstructed images directly 
and improve the accuracy of diagnosing chronic CVST.
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A case of cryptogenic progressive intracranial arteriopathy

Z. Rehman, J. Khaira

University Hospital Birmingham , Birmingham, United Kingdom

Case Report: A 50-year-old gentleman presented to our unit, with a recurrent episode of unilateral headache, left retro-orbital pain 
and recurring episodes of left amaurosis fugax. He has a background history of multiple subarachnoid haemorrhages when first 
presented in 2002, requiring repeated embolization due to new and re-occurring aneurysms of the Right MCA and PCOM. He has 
a strong positive maternal family history for strokes and his 15-year-old son has also experienced symptoms of dizziness and visual 
loss, these are currently under investigation. A CT Angiogram scan demonstrated occlusion of the left internal carotid artery with a 
narrow artery reconstituting within the left carotid canal. These findings were in keeping with intracranial arterial dissection. The 
scan also demonstrated coil artefact from previous right aneurysms being treated. In light of these findings further investigations 
were organized to explore a potential underlying arteriopathy. Investigations requested were imaging of the renal tract, 24 hour ECG, 
echocardiogram and a referral to the rheumatology team to seek any underlying connective tissue disorder. Discussion: Stroke is the 
third most common cause of death and the leading cause of long-term neurological disability in the world[1].Progress continues to 
be made into the identification and understanding of single gene disorders associated with stroke, but comparatively little is known 
about the genetic factors influencing polygenic and multifactorial stroke[2].In this case, consecutive generations of patients in a fam-
ily are affected with an extremely unusual pathology. With the establishment of endovascular coiling as a successful treatment for 
symptomatic cerebral aneurysms, attention is now being directed at the durability of this treatment[3]. We deliberate that this patient 
presented with signs and symptoms suggestive of a stroke secondary to an underlying undefined arteriopathy. This has caused both 
aneurysms and a dissection to result in an infarction. We will explore the possible underlying differential diagnosis. This is an unusu-
al presentation, but highlights the importance of thorough assessment for stroke causation, especially when there may be an underly-
ing curable genetic condition. The management of such patients is challenging and we will review the current evidence. References: 
1: Razvi SS, Bone I. Single gene disorers causing Ischemic stroke. J Neurol. 2006 Jun;253(6): 685-700. 2: Francis J, Raghynathan 
S, Khanna P. The role of genetics in stroke. Postgrad Med J. 2007 Sep; 83(983): 590–595. 3: Rothemeyer S, Lefeuvre D, Taylor A. 
Recurrent or new symptomatic cerebral aneurysm after previous treatment. Interv Neuroradiol. 2005 Dec; 11(4): 341–348.
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Effect of dual-task training on gait speed in individuals with stroke – a systematic review and meta analysis

Y. H. Lin1, Y. S. Lien1, C. Y. Tsai1, A. L. Hsu2, M. H. Yu2, L. L. Chuang1,3, Y. J. Chang1, A. M. Wong3

1School and Graduate Institute of Physical Therapy, Chang Gung University , Taoyuan, Taiwan 
2Department of Physical Therapy, Mackay Memorial Hospital, Taipei, Taiwan 
3Department of Physical Medicine and Rehabilitation, Chang Gung Memorial Hospital, Linkou Medical Center, Taoyuan, Taiwan

Introduction: Individuals with stroke reduce dual-task walking performance, such as decreased gait speed and cadence. However, 
dual-task walking ability is an important skill in real life. Interventions of dual-task training are commonly suggested and may have 
the beneficial effects on gait performance in patients with stroke. The purpose of the current study was to investigate the efficacy of 
dual-task training on gait speed in individuals with stroke. Method: Using search terms of stroke, gait, dual-task and training, we 
identified 5 studies which fully met the inclusion criteria in PubMed and Medline from May 2007 to May 2016. The quality of studies 
was determined by PEDro scale and strengthened by Oxford Centre for level of evidence. The effect size of individual study was cal-
culated by standardized mean difference (SMD) for gait speed in the experimental and control groups. Pooled SMD were calculated 
using a fixed effects model according to analysis of heterogeneity. P value less than 0.05 was considered as significance for outcome 
measure. Comprehensive meta-analysis was used to perform all of the meta-analysis. Result: Five randomized controlled studies 
were qualified for analysis. Result showed that significant improvement (Z=2.162; p=0.03; 95%CI=0.174-0.862) on gait speed after 
training. Dual-task training group improved gait speed better than the control group. Conclusion: The evidence in support of du-
al-task training has demonstrated that positive benefits on improving gait speed in single-task walking condition for individuals with 
stroke. However, there was no randomized control study of dual-task training on gait speed in dual-task walking conditions.
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Non-invasive brain stimulations for unilateral spatial neglect after stroke – a systematic review and meta-analysis of ran-
domized and non-randomized controlled trials

F. Kashiwagi1, H. Gomaa2, N. Gawish2, E. Suzumura3, S. Zanati Bazan1, G. Luvizutto1, R. Bazan1

1Unesp - Univ. Estadual Paulista - Botucatu Medical School, Botucatu, Brazil 
2Tanta Chest Hospital, Tanta, Egypt 
3Hospital do Coração , São Paulo, Brazil

Objective: A systematic review to investigate the impact of non-invasive brain stimulations (i.e., transcranial direct current stimu-
lation (tDCS), repetitive transcranial magnetic stimulation (rTMS), and theta-burst (TBS)) compared to sham for unilateral spatial 
neglect after stroke. Data sources: Searches of MEDLINE, EMBASE, CENTRAL, CINAHL, and LILACS up to July 2016. Study 
selection: Randomized controlled trials (RCTs) and non-RCTs. Data extraction: Two pairs of reviewers independently screened 
potentially eligible articles, extracted data from included studies on populations, interventions and outcomes, and assessed their risk 
of bias. We used the GRADE approach to rate overall certainty of the evidence by outcome. Data synthesis: 11 randomized trials 
including 256 participants, and four non-RCTs including 94 participants proved eligible. Results provided by RCTs suggest a benefit 
in overall USN measured by Line Bisection Test with non-invasive brain stimulations in comparison to sham (SMD -2.04, 95% CI 
-3.17, -0.90; p = 0.0004; I2=79%); particularly the rTMS yielded results that were consistent with the overall meta-analysis (SMD 
-2.06, 95% CI -3.51, -0.61; p = 0.005; I2=65%). Results from two RCTs comparing rTMS with sham also suggested a benefit in 
overall USN measured by Motor Free Visual Perception Test with both 1 Hz (SMD 1.46, 95% CI 0.73, 2.20; p < 0.0001; I2=0%); 
and 10 Hz (SMD 1.19, 95% CI 0.48, 1.89; p = 0.0010; I2=0%). There was also a benefit in overall USN measured by Line crossing 
test with 1 Hz rTMS compared to sham (SMD 1.24, 95% CI 0.26, 2.21; p =0.01; I2=not applicable). Results also suggest a possible 
increase in daily life functions with 10 Hz rTMS compared to sham (SMD 1.83, 95% CI 0.68, 2.97; p =0.002; I2=not applicable). 
Conclusions: Moderate-quality evidence shows that rTMS, either 1 Hz or 10 Hz, is more efficacious compared to sham for unilateral 
spatial neglect after stroke measured by Motor Free Visual Perception Test. Furthermore, low-quality evidence also suggests a ben-
efit of non-invasive brain stimulation, particularly with the use of rTMS, for overall USN measured by Line Bisection Test, Albert 
test and Line crossing test. These findings should be explored further in the context of the clinical practice among neurologists and 
physiotherapists.
Figure 1 
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Using available information and communication technologies to deliver self-managed interventions for functional physical 
stroke rehabilitation: What should be considered? (A review)

Y. M. Law1,2, R. Palmer2, P. Enderby2

1Department of Rehabilitation Sciences, Hong Kong Polytechnic University, Kowloon, Hong Kong 
2School of Health and Related Research, University of Sheffield, Sheffield, United Kingdom

Introduction: Stroke self-management programmes have been reported to be safe, feasible and effective for rehabilitation. Al-
though studies reported the use of information and communication technologies (ICTs) are effective in improving physical func-
tioning and health outcomes, little is known about factors for the delivery of self-managed exercise programmes with the support 
of using available ICTs for physical stroke rehabilitation. This paper aims to explore factors for supporting stroke survivors to 
self-manage exercises with ICTs for functional physical rehabilitation through a review of the literature. Methods: We searched the 
following electronic databases (last searched April 2016): EMBASE, MEDLINE, PubMed, AMED, PsycINFO, CINAHL, PEDro, 
Cochrane Stroke Group Trials Register, Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled Trials 
and Google scholar. Reference lists of the identified systematic reviews and guidelines for stroke were also searched. The identified 
randomized controlled trials were selected using a list of specific eligibility criteria and screening questions in the checklist of Crit-
ical Appraisal Skills Programme 1,2. Results: We included 29 papers identified from 426 papers. Studies indicate that it is feasible 
and beneficial to apply available ICTs for stroke survivors to manage their exercises and physical recovery. However, ICTs options 
were often pre-determined by the researchers. Little is known about practical factors required to assist stroke survivors and clini-
cians to decide and use suitable ICTs to self-manage exercises. The theoretical basis for supporting stroke survivors and clinicians 
to determine and use ICTs to self-manage exercise for physical stroke rehabilitation is limited. Conclusion: Evidence demonstrates 
that practical and theoretical factors are lacking in this area. It is necessary to identify factors to facilitate the application of ICTs 
for enabling stroke survivors to continuously self-manage their own exercises. The perspectives of stroke survivors and clinicians 
should be explored and integrated to identify facilitators when incorporating ideas of using ICTs in the design of a clinical interven-
tion. This may help to determine suitable ICTs to develop practical interventions for self-management. Acknowledgement: This 
study was supported by the National Institute for Health Research (NIHR) of the National Health Services via NIHR Collaboration 
for Leadership in Applied Health Research and Care, South Yorkshire, England, the United Kingdom. References: 1. Burls A: What 
is critical appraisal? : Hayward Medical Communications 2009; 1-8. 2. Singh J: Critical appraisal skills programme. Journal of 
Pharmacology and Pharmacotherapeutics 2013; 4:76.
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Transcranial direct current stimulation for ambulation in stroke – a meta-analysis

H. H. Tien, W. Y. Liu, Y. C. Wu, H. Y. Lien

Department of Physical Therapy, Graduate Institute of Rehabilitation Science, Chang Gung University, Taoyuan City, Taiwan

Introduction: Transcranial direct current stimulation (tDCS) is a non-invasive brain stimulation which has been used extensively 
in improving cognition, language and movement deficits following stroke. However, most systematic reviews and meta-analyses 
about tDCS”s effects on movement dysfunctions focused on motor performances of upper extremity despite that gait impairments 
with ambulation dysfunctions exert significant impacts on the independence and quality of life of stroke survivors. Objectives: The 
aims of this meta-analysis was to determine whether tDCS can improve gait and ambulation performances in patients with stroke. 
Patients and methods: Clinical studies regarding effects of tDCS on ambulation in patients with stroke were allocated through a 
systematic search. PubMed, Medline, Google scholar, PEDro and Scopus databases were searched for studies published from 2006 
to June 2016. PEDro scale was used to assess the methodological quality of research. The level of evidence for therapeutic inter-
vention were graded according to Guideline for Management from the European Stroke Organization (ESO) for ischemic, transient 
ischemic and intracranial hemorrhage stroke. The effect size of individual study was calculated by standardized mean difference 
(SMD) for outcome measures in two groups. The heterogeneity of the analysis was examined by the I2 test and Cochran”s Q test. 
Pooled SMD were calculated using a random or fixed effects model according to analysis of heterogeneity. P < 0.05 was consid-
ered as significance for each outcome measure. Review Manager (RevMan5.3; Cochrane Collaboration, Oxford, UK) was used to 
perform all of the meta-analysis. Results: Eight randomized controlled studies with 134 patients were qualified for analysis. The 
overall PEDro score (7.1) indicated good research quality of the included studies. Results showed no significant improvement (P 
= 0.06-0.91) in all outcome measures except the Tinetti test (Z = 1.97; P = 0.05; pooled SMD = 0.61; 95% CI = 0.00-1.22). Du-
al-hemispheric tDCS improved a general measure of gait and balance performance better than shame tDCS. However, most of the 
analyses suffered from lack of statistics power (0.25-0.59), 78-138 subjects in gait velocity, step length, Time Up and Go test and 26 
subjects in 6-Minutes Walking test in each group may be required to achieve 80% of power. Conclusions: This study indicates that 
tDCS did not improve gait and ambulation performances in patients with stroke on majority of outcomes except on the Tinetti test 
which measures the gait and balance function in daily living activities. Differences in protocols of tDCS may account for the effects 
observed; dual-hemispheric tDCS applied to the motor cortex is effective in improving general gait and balance function. Further 
studies should look into the effects between uni-hemispheric and dual-hemispheric tDCS on walking performances.
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Anti-inflammatory and immune regulatory effects of acupuncture after craniotomy

S. Y. Cho, S. B. Yang, S. U. Park, J. M. Park, C. N. Ko

Department of Cardiology and Neurology, College of Korean Medicine, Kyung Hee University, Seoul, South Korea

Question: The purpose of this study is to explore the effects of acupuncture on inflammation and immune function after craniotomy. 
Methods Patients who underwent craniotomy for an unruptured aneurysm, facial spasm or a brain tumor, were allocated to either the 
study or the control group. The study group was received conventional management as well as acupuncture, electroacupuncture, and 
intradermal acupuncture, a total of 6 sessions within 8 days. The control group was only received conventional management. Outcome 
measures are C-reactive protein levels and the erythrocyte sedimentation rate: within 48 hours prior to the craniotomy and on days 
2, 4 and 7 after surgery. Results: 13 of the 15 participants in the acupuncture group and 7 of the 8 participants in the control group 
completed the study. There was no significant difference in baseline characteristics between the acupuncture group and the control 
group. Elevated serum levels of C-reactive protein levels after operation were decreased in both groups who underwent craniotomy 
for an unruptured aneurysm, facial spasm, or a brain tumor, but there was no significant difference. Elevated serum levels of C-reac-
tive protein levels and erythrocyte sedimentation rate after operation were lower in the acupuncture group than the control group who 
underwent craniotomy for a facial spasm, but there was no significant difference. Conclusion: In this pilot study, acupuncture showed 
promising results as adjuvant therapy for anti-inflammatory effect after craniotomy.

Figure 1: Serum levels of C-reactive protein levels (A) and erythrocyte sedimentation rate (B) of the acupuncture group and the con-
trol group who underwent craniotomy for an unruptured aneurysm, facial spasm or a brain tumor. Analysis of variance was used to 
examine differences between two groups.

 
 
 
Figure 2: Serum levels of C-reactive protein levels (A) and erythrocyte sedimentation rate (B) of the acupuncture group and the con-
trol group who underwent craniotomy for a facial spasm. Analysis of variance was used to examine differences between two groups.
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A multicentre, randomized, double-blind, placebo-controlled trial to test efficacy and safety of MRI-based thrombolysis in 
wake-up stroke 

G. Thomalla1, J. Fiebach2, S. Pedraza3, R. Lemmens4, N. Nighoghossian5, F. Boutitie6, K. Muir7, M. Ebinger2, C. Z. Simonsen8, J. 
Puig3, C. Bastian1, M. Endres2, F. Ian9, J. Fiehler10, C. Gerloff1

1Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany 
2Neurology, Charité Berlin, Berlin, Germany 
3Radiology, Institut d’Investgació Biomèdica de Girona (IDIBGI), Girona, Spain 
4Neurology, University Hospitals Leuven, Leuven, Belgium 
5Neurology, Hospices Civils de Lyon, Lyon, France 
6Biostatistique, Hospices Civils de Lyon, Lyon, France 
7Institute of Neuroscience & Psychology, University of Glasgow, Glasgow, United Kingdom 
8Neurology, Aarhus University Hospital , Aarhus, Denmark 
9Robertson Centre of Biostatistics, University of Glasgow, Gaslgow, United Kingdom 
10Neuroradiology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany

Background: In about 20% of acute ischemic stroke patients symptoms occur during sleep. These patients are generally excluded 
from intravenous thrombolysis. Recently, it was shown that MRI can identify patients within the time-window for thrombolysis 
(≤4.5 h from symptom onset) by a mismatch between the acute ischemic lesion visible on diffusion weighted imaging (DWI) but 
not visible on fluid-attenuated inversion recovery (FLAIR) imaging. WAKE-UP (Efficacy and safety of MRI-based thrombolysis in 
wake-up stroke: a randomised, double-blind, placebo-controlled trial) aims to test the efficacy and safety of MRI-guided thrombol-
ysis with tissue plasminogen activator (rtPA) in ischemic stroke patients with unknown time of symptom onset. Methods: WAKE-
UP is an investigator initiated, European, multicentre, randomized, double-blind, placebo-controlled clinical trial. Patients with 
unknown time of symptom onset who otherwise comply with clinical inclusion and exclusion criteria for thrombolysis will be stud-
ied by MRI. Patients with MRI findings of a DWI-FLAIR-mismatch will be randomised to either treatment with rtPA or placebo. 
The primary efficacy endpoint will be favourable outcome as defined by modified Rankin Scale 0–1 at day 90. The primary safety 
outcome measures will be mortality and death or dependency as defined by modified Rankin Scale 4-6 at 90 days. WAKE-UP is 
registered with the EU Clinical Trials Register (EudraCT No. 2011-005906-32) and ClinicalTrials.gov (ClinicalTrials.gov Identifier 
NCT01525290). Results: The trial has started in October 2012 and is currently recruiting patients in 8 European countries. Third 
interim safety analysis has been performed after 300 patients had completed the trial. No safety concerns have been raised as of yet. 
An update on the number of active sites and enrollment status will be given. Conclusion: WAKE-UP is an innovative clinical trial 
applying novel MRI criteria to identify stroke patients with unknown time of symptom onset likely to benefit from thrombolysis 
based on the estimation of lesion age.
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Tumor for ischemic stroke – clinical variants

M. Khadiev

Philosophy, Tashkent state institute of oriental studies, Tashkent, Uzbekistan

The aim of the study was the investigation of the etiological and clinico-neurological and neuropsychological features of chronic 
progressive course of ischemic strokes tumor-like type.Material and methods: We examined 45 occur between the ages with 
ischemic stroke sent to different specialists (neurosurgeons, neurologists, internists) neuroimaging examination of suspected brain 
tumor. After the tests (MRI, ultra-sound duplex scanning of great vessels) diagnosis of ischemic stroke was confirmed in all patients 
were under observation. The average age of patients was 47.5±11.3 per. Results and discussion: We distinguished several variants 
of ischemic stroke with chronic progressive course. The first option is more common among young patients (among the observed 
us – in 7 patients aged 31-45 years). According USDS in 68% of patients in this group cause of ischemic stroke was thrombosis of 
the common carotid artery or its branches, and at 32% atherosclerotic stenosis of the branches of the common carotid artery Con-
clusion: Features of chronic progressive course of ischemic stroke with tumor-like pattern must be considered in the diagnosis of 
diseases and to provide adequate vascular therapy to enhance the efficacy of the therapy
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The profile of urinary proteins in TIA patients attending a stroke clinic in Qatar

A. Khattab1, L. Streletz2, K. Thavanesan 3, B. Jupp3, I. Ali3, D. Dimasii2, A. Abdulmawjood4, R. Mitchell1, R. Malik2

1Faculty of Health & Social Sciences, Bournemouth University, Bournemouth, United Kingdom 
2Department of Neurology and Neuroscience, Weill Cornell Medical College - Qatar, Doha, Qatar 
3Stroke Medicine, Royal Bournemouth Hospital, Bournemouth, United Kingdom 
4Faculty of Arts & Science, University of Toronto, Toronto, Canada

Introduction: The presence of excessive proteins in urine is considered not only an indicator of kidney damage, but also a predictor of 
cardiovascular disease; it also represents an overall micro-vascular damage. Objectives: This study aimed to investigate the relationship 
between microalbuminuria and TIA as part of an ongoing research project to correlate the impairment of cerebral auto-regulation with 
microalbuminuria in first-time TIA patients, and to assess the prognostic outcomes of such impairment. Methods: This is a cohort study, 
involving 56 first-time TIA patients (mean age 55.5 years); 35M: 21F), attending a Stroke/TIA Clinic in Qatar. Microalbuminuria was first 
measured by calculating the Albumin/Creatinine Ratio (ACR). Urine samples (with and without microalbuminuria) were then examined us-
ing SDS-PAGE electrophoresis. Protein bands were identified by their rate of migration in comparison with standard molecular weight (MW) 
markers. Results: 19 (34%) TIA patients showed evidence of microalbuminuria (30-300mg/24hr) and 38 (64%) showed normal albumin-
uria (<30mg/24hr). SDS-PAGE electrophoresis revealed the presence of 3 protein bands. Band (A) is heavily stained, representing albumin 
(MW=70kDa) in patients with micro-albuminuria (Fig-1), and less intensity in patients with normal-albuminuria (Fig-2). This is supported 
by the biochemical assay results, which demonstrated a direct relationship between biochemical level of albumin content (measured at the 
hospital) and the intensity of stained band. Band (B) was shown in all urine samples of patients with microalbuminuria, but not in patients 
with normal-albuminuria. Its position on the gel is roughly equidistant between bands A and C. Band (C), denoting a slower migration band, 
representing Tamm-Horsfall protein . Tamm-Horsfall protein is suspected since not only is it the most abundant protein in urine after albumin, 
but also its position is in concordance with the relative molecular weight of Tamm-Horsfall protein (between 85 and 110kDa). The intensity 
of this band is generally not as great as band A. Other bands (MW<50kDa and <40kDa) were also seen; they may represent degradation 
products of albumin due to storage. Conclusion: This study has just started; its outcome will enable us to answer the following questions: 
Whether there is any correlation between autoregulation and microalbuminuria in first-time TIA patients? Do TIA patients with impaired 
cerebral autoregulation and microalbuminuria have more vascular events than TIA patients with normal cerebral autoregulation without mi-
croalbuminuria? Is there any statistically significant difference in the short-term and long-term prognosis (between the two groups)? Whether 
changes in cerebral autoregulation can be predicted by such a simple urine test? This will help predict how well patients will recover after a 
TIA. (This research is supported by QNRF (a member of Qatar Foundation); NPRP No. 6-565-3-141).

Figure 1: SDS gel electrophoresis of urine samples: GEL 1 – micro – albuminuria:

SDS – gel electrophoresis was performed according to Laemmli(1970) using 8% (w/v) Tris – glycine separating gel. High 
molecular weight standard mixture (molecular weight marker for SDS – gel) was run in lane 1. The molwcular weight of 
know protein bands are labelled in kilo Daltons. 40µ of urine samples (microalbuminuria) were run in the remaining lanes. 
Electrophoresis was performed at a constant voltage of 123 V for two hours, and the gel was stained using Coomassie 
Brilliant Blue. The gel shows a protein band (labelled Band A) represens albumin, a second protein band (labelled Band 
C) represents Tamm Horsefall protein, and a third unknown protein band (labelled band B) 
 

 
 
Figure 2:  (Figure 2) SDS – gel electrophoresis of urine samples: Gel 2 – normal – albuminuria:

SDS – gel electrophoresis was performed according to Laemmi (1970) usinh 8% (w/v) Trisglycerine separating gel. High 
molecular weight standard mixture (molecular weight marker for SDS – gel) was run in lane 1. The molecular weight of 
known protein bands are labelled in kilo Daltons. 40µ of urine samples (normal – albuminuria) were run in the remain-
ing lanes. Electrophoresis was performed at a constant voltage of 125 V for two hours, and the gel was stained using 
Coomassie Blue. The gel shows a protein band (labelled band A) represents albumin and a second protein band (labelled 
band C) represents Tamm Horsefall protein. 
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Effect of prior embolization on stereotactic radiosurgery outcome for interacranial arteriovenous malformations, A case_
control study

N. Soultanian1, M. A. Bitaraf2, M. Alikhani1
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Introduction: Cerebral AVMs carry significant risk of morbidity and mortality related to intracerebral hemorrhage. Certain AVMs, 
however, are inoperable. Large AVMs (if treated) generally require staged and often multimodal therapy. A combined approach 
with partial embolization to reduce the size of the nidus followed by microsurgery or radiosurgery of the remaining patent nidus 
has become a common practice. However, the effectiveness of this combination remains controversial. Some series have suggested 
that embolization before radiosurgery was associated with lower obliteration rates and worse outcomes. Several studies have shown 
that Onyx causes less recanalization than previous particle embolic agents did. Objectives: In this report we will compare treatment 
outcomes in patients with AVMs who underwent Onyx embolization followed by Stereotactic radiosurgery (SRS) to the outcomes of 
matched patients who underwent SRS without prior embolization. We will review factors associated with total obliteration, risk of 
hemorrhage, and complications.To our knowledge, evaluation of Onyx embolization combined SRS treatment for AVM was rarely 
reported. Patients and methods: Between September 2003 and August 2014, AVMs were treated with SRS alone and with partial 
Onyx embolization followed by SRS at Iran Gamma Knife center are eligible to serve as potential case-control matches. Outcome 
data will be obtained from review of the patients medical records and supplemented by telephone discussion with the patient and/or 
patient’s family and current treating physicians. Results: We will use propensity-score matching (PSM) between the embolization 
cohort and no-embolization cohort. The PSM will be calculated by fitting a logistic regression model using the following 8 variables: 
sex, age, prior hemorrhage history, target volume, margin dose, Spetzler-Martin grade, Virginia Radiosurgery AVM Scale score, and 
follow-up duration. Based on the propensity score, we use a closest-neighbor 1:2 matching algorithm. After PSM, the Mann-Whit-
ney U-test for continuous data and the Fisher exact test for categorical data will be used to compare the two groups.The rates of 
obliteration, hemorrhage, adverse radiation effects, and mortality after SRS will be assessed in both patient groups. Conclusion: The 
findings will help better management of large AVMs.
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Endovascular treatment followed by stereotactic radiosurgery for cerebral arteriovenous malformations, Outcomes and 
complications

N. Soultanian, M. A. Bitaraf1, M. Alikhani
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Introduction: Cerebral AVMs carry significant risk of morbidity and mortality related to intracerebral hemorrhage. Certain AVMs, 
however, are inoperable. Large AVMs (if treated) generally require staged and often multimodal therapy. Embolization prior to ste-
reotactic radiosurgery (SRS) is often used to reduce the nidus size of larger brain AVMs to 10 cm3 or smaller and thereby increase 
the benefit of subsequent SRS (improve obliteration rates with fewer radiosurgical complications). However, the effectiveness of this 
combination remains controversial. Some series have suggested that embolization before radiosurgery was associated with lower 
obliteration rates and worse outcomes. Several studies have shown that Onyx causes less recanalization than previous particle em-
bolic agents did. Objectives: In this report we will describe the outcomes of patients with AVMs who underwent Onyx embolization 
followed by SRS. We will review factors associated with total obliteration, risk of hemorrhage, and complications.To our knowledge, 
evaluation of Onyx embolization combined GKS treatment for AVM was rarely reported. Patients and methods: Between Setember 
2003 and August 2014, AVMs were treated with partial Onyx embolization followed by SRS at Iran Gamma Knife center are eligible 
to serve as potential patient population. Outcome data will be obtained from review of the patient”s medical records and supplement-
ed by telephone discussions with the patient and/or patient”s family and current treating physicians..The rates of obliteration, hemor-
rhage, adverse radiation effect and mortality after SRS will be assessed. Results: Kaplan-Meier survival analysis will be carried out 
to calculate rates of hemorrhage and obliteration. Annual hemorrhage rates will be calculated based on years of follow-up and total 
number of hemorrhages experienced by patients. Relevant factors affecting total AVM obliteration and hemorrhage after SRS will be 
included. Univariate survival analysis will be carried out using the logrank test to test covariates predictive of treatment obliteration. 
We will performe analysis with SPSS Statistics version 20.0. A p value less than 0.05 will indicate a statistically significant hazard 
ratio. Conclusion: The findings will help better management of large AVMs.
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Diabetes mellitus as a risk factor for death from stroke in Tashkent

S. Gazieva, O. Turgunkhudjaev

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Stroke. It is also known that diabetic patients are at increased risk of both hypertension and stroke. The aim of this study was to assess 
the independent effect of diabetes as a risk factor for stroke. Results from the previous studies of this question have been somewhat 
inconclusive. Methods: We performed a prospective study (average follow-up, 4 years) of 577 men and 572 women who had partici-
pated in risk factor surveys in Tashkent Medical Academy in 2012. Risk factors included in the current analyses were smoking, blood 
pressure, antihypertensive drug treatment, serum total cholesterol, and diabetes either at baseline or developed during the follow-up. 
Age- and risk factor-adjusted relative risks for death of stroke were determined with the Cox proportional hazards model. Results: 
Diabetes mellitus was the strongest risk factor for death from stroke among both men and women in univariate and multivariate anal-
yses. In addition, smoking and systolic blood pressure appeared to be independent risk factors among both sexes, as did serum total 
cholesterol among men. Men with diabetes at baseline appeared to be at a fivefold increased risk of death from stroke, while relative 
risk for men who developed diabetes during the follow-up was 1.5. In women, those who were diabetic at baseline were at higher risk 
of stroke than women who developed diabetes later (relative risks, 8.1 and 3.6, respectively). Of stroke deaths, 15% in men and 35% 
in women were attributed to diabetes. Conclusions: Diabetic subjects have a very high risk of death from stroke, particularly women. 
Our data also suggest that the duration of diabetes is an important factor contributing to the risk of stroke.
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Neutrophil-lymphocyte ratio in cerebral aneurysm in Tashkent

S. Gazieva

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Introduction: Blood neutrophil/lymphocyte ratio (NLR) is a simple marker of subclinical inflammation that can be easily obtained. 
The NLR has recently emerged as a prognostic marker in patients with cancer and coronary artery disease. However, little is known 
about the role of NLR in patients with intracranial aneurysm (IA). Aim: The purpose of this study was to determine the clinical signif-
icance of NLR in patients with IA. Methods: The study group consisted of patients with IA who had been admitted to the neurology 
department from September 2013 to May 2016. A total of 322 patients including 146 patients with unruptured IA, 176 patient with 
ruptured IA were enrolled in this study. The control group consisted of 176 age, sex-matched healthy adults who had not harbor IA by 
CTA, MRA, DSA. The baseline NLR was calculated as the ratio of neutrophil count to lymphocyte count. WBC count>12.000 cells 
per μL or <4.000 cells per μL and high body temperature>38 ° are excluded from the study. Results: The Mean NLR was significantly 
higher among persons with cerebral aneurysm compared with controls (P < 0.001). The level of NLR in ruptured IA group were found 
higher compared to unruptured IA and control group (6.9 ± 6.5 vs 2.4 ± 1.4 vs 1.6 ± 0.5, P < 0.001). Other comorbid conditions were 
balanced between these three groups. Conclusions: Higher NLR is associated with cerebral aneurysm. Unlike many other inflamma-
tory markers and bioassays, NLR are inexpensive and readily available biomarkers that may be useful for risk stratification in patients 
with cerebral aneurysm.

L 012

Unilateral strength training and mirror therapy for enhancing upper and lower limb motor function after stroke: a ran-
domised controlled trial

M. Ehrensberger1, D. Simspon1, P. Broderick1, F. Horgan2, C. Blake3, P. Broderick1, P. Hickey4, J. O’Reilley4, K. Monaghan1,4

1Life Sciences, Institute of Technology, Sligo, United Kingdom 
2Royal College of Surgeons Ireland, Dublin, Ireland 
3University College Dublin, Dublin, Ireland 
4Sligo University Hospital, Sligo, Ireland

Introduction: Cross-education of strength1 and mirror therapy (MT)2 have been proven to promote functional recovery post stroke. 
Studies show that cross-education following strength training is associated with increased activation of brain areas that overlap with 
areas containing mirror neurons with evidence for the effectiveness of mirror therapy to enhance cross-education 3. This study inves-
tigates the impact of unilateral strength training versus unilateral strength training combined with mirror therapy on upper and lower 
limb motor recovery after stroke. Methods: To date 24 chronic stroke patients with hemiparesis performed a home based isometric 
elbow extension and ankle dorsiflexion strength training protocol with their less-affected limb 3 times per week for 4 weeks. Partici-
pants were included if they were (1) at least 6 months post stroke, (2) discharged from any other formal rehabilitation services and (3) 
were not diagnosed with any other neurological, musculoskeletal or cardiovascular illness. “The Strength Training Only (ST)” group 
(n=12) exercised without a mirror, “the Mirror + Strength Training (MST)” group (n = 12) observed the reflection of the non-paretic 
limb in the mirror while exercising. Outcome measures included Peak Torque (PT), the Modified Ashworth Scale (MAS) and the Lon-
don Handicap Scale (LHS). The paired samples t-test and the two-way ANOVA were used for statistical analysis. Results: In the MST 
group PT improved significantly in the untrained upper limb by 23% (p<0.05) and with a trend to significance of 11% (p=0.058) in the 
untrained lower limb. There were no significant changes for PT in the ST group for either limb. The mean spasticity score for shoul-
der, elbow and wrist significantly decreased by 0.8 points of the MAS in the ST group (p<0.001) and by 0.7 of the MAS in the MST 
group (p<0.001). The mean spasticity score for hip, knee and ankle significantly decreased by 0.7 points of the MAS in the ST group 
(p<0.001) and by 0.6 of the MAS in the MST group (p<0.001). The MST group also improved significantly in the LHS (p<0.05), with 
no change in the ST group. Conclusion: Cross-education therapy achieves substantial positive effects on post-stroke motor function 
recovery and may offer a new approach to spasticity treatment. By viewing the exercising limb in a mirror the strength transfer to the 
untrained limb can be enhanced. The novel therapies offer a patient centred approach which can permanently improve rehabilitation 
after stroke. Further clinical trials are ongoing. 
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Hands on 2 in Music Therapy

Date: 25 May 2017
Time:17:00-18:30
Room: Conference Room 15
Neurologic music therapy in motor and cognitive disorders 
M. Thaut, Canada
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Quality of life after stroke in pakistan – a mix method study

W. Khalid, A. Kamal, T. Ali, S. Rozi, M. T. Mullen, S. Lliyas, Q. Un-Nisa, N. Soomro

Aga Khan University, Karachi, Pakistan

Background: Quality of life (QOL) is a multidimensional concept. Consequences of stroke are distressing for stroke survivor`s and their 
care giver`s. We aimed to delineate factors that affect QOL in our population to inform local interventions. Methodology: A sequential mix 
methods approach was adopted. First an analytical cross-sectional study was conducted on 350 dyads. The stroke survivors underwent a detail 
assessment of QOL via SSQOLS, Post-stroke complications, stroke severity, psychosocial and functional disability. Primary care givers were 
assessed separately for stress and QOL via RAND-36. Sequentially FGD`S and In-depth interviews were performed only with care givers 
to unfold regionally relevant complex challenges. Mean QOL scores were calculated. Multiple linear regression technique was applied to 
report adjusted β-coefficients with 95% C.I. The study was completed in July 2014. Results: From two hospitals 175 dyads were interviewed. 
Stroke survivor`s mean age was 57.14 ±13.34 years. There were 68% male, 60% were depressed, 70% suffered post-stroke complications, 
63.71% had good social support and only 25.14% received rehabilitation. The mean QOL score of stroke participants was 164.18±32.30, 
which is better comparatively to other LMIC. For care givers mean age was 39.18± 13.44 years, there was 51% female and 34% participants 
reported high levels of stress, 8% left job and 51% had changed their working hours to provide support. On the other hand care givers showed 
higher scores on RAND-36 which indicate their QOL on the better side. The final model with adj r2 of 0.82 explained that severe functional 
disability of [adj β -33.77(-52.44, -15.22)] and depression [adj β -23.74(-30.61,-16.82)] were the most negative impacts on QOL of stroke 
survivors. Hospital admissions [adj β -5.51(-9.23,-1.92)], severe neurologic pain [adj β -12.41(-20.10,-4.77)] also decreased QOL (P<0.01).
Further FGD`S revealed that primary caregivers were deeply affected by their new role, they were depressed and frustrated.Their social life 
was effected becuase of providing continous care to their loved one and were disappointed by health services they received either from private 
or public hospitals because of unregulated health services. Conclusion: Stroke has adverse effects on patients and families. There is a need to 
develop cost effective holistic home support interventions to improve their lives. Funding disclosure: The study is funded by Award Number 
5D43TW008660-04 from the Fogarty International Center and the National Institute of Neurologic Disorders and Stroke of the National In-
stitutes of Health, USA. The authors have no conflict of interest to declare. References: Rangel ESS, Belasco AGS, Diccini S. Quality of life 
of patients with stroke rehabilitation. Acta Paulista de Enfermagem. 2013;26(2):205–12. doi: 10.1590/S0103-21002013000200016. Akosile 
CO, Adegoke B, Ezeife CA, Maruf FA, Ibikunle PO, Johnson OE, et al. Quality of life and sex-differences in a south-eastern Nigerian stroke 
sample. Afr J Neurol Sci. 2013;32(1):19–25
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Chairs: JP Mohr, USA and U. Sure, Germany
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Innocent AVMs
T. Meling, Norway

Craniectomy for stroke
D. Netuka, Czech Republic
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Haemorrhagic transformation after rtPA 
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Haemorrhagic transformation post rt-PA – to reverse or not to reverse – Is this really the question?
M. Torbey ,USA
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Oral Session 17 • Large Clinical Trials (RCTs), meta-analysis and reviews

OP 118 

Resumption of oral anticoagulation after intracerebral hemorrhage is associated with decreased mortality and favorable 
functional outcome

A. Biffi 1, J. B. Kuramatsu2, A. Leasure 3, H. Kamel 4, C. Kourkoulis 1, K. Schwab 1, A. M. Ayres 1, J. Elm 5, M. E. Gurol1, S. M. 
Greenberg 1, A. Viswanathan 1, C. D. Anderson 1, S. Schwab 2, J. Rosand 1, F. D. Testai 6, D. Woo 7, H. B. Huttner2, K. N. Sheth3

1Neurology, Massachusetts General Hospital, Boston, United States 
2Neurology, University Hospital Erlangen, Erlangen, Germany 
3Neurology, Yale University School of Medicine, New Haven, United States 
4Neurology, Weill Cornell College of Medicine, New York, United States 
5Public Health Sciences, University of South Carolina, Charleston, United States 
6Neurology and Rehabilitation, University of Illinois College of Medicine, Chicago, United States 
7Neurology and Rehabilitation Medicine, University of Cincinnati, Cincinnati, United States

Background: Oral Anticoagulation Treatment (OAT) resumption is a therapeutic dilemma in Intracerebral Hemorrhage (ICH) care, 
particularly for lobar hemorrhages related to Cerebral Amyloid Angiopathy. We sought to determine whether OAT resumption after 
ICH is associated with decreased mortality and favorable long-term outcome, accounting for ICH location (i.e. lobar vs. non-lobar). 
Methods: We meta-analyzed individual patient data from: 1) the multi-center RETRACE study conducted in Germany (n=542); 2) 
a longitudinal ICH study conducted in Boston, USA (n=268); 3) the Ethnic/Racial Variations of Intracerebral Hemorrhage (ERICH) 
study (n=217). We determined whether, at one year from ICH, OAT resumption was associated with: 1) mortality; 2) favorable func-
tional outcome (modified Rankin Scale [mRS] 0-3); stroke incidence. We separately analyzed non-lobar and lobar ICH cases using 
propensity score matching and multivariable (Cox regression) models accounting for age, admission Glasgow Coma Scale, ICH 
volume, presence of Intraventricular Hemorrhage, discharge mRS, CHADS2 score, and HAS-BLED score. Results: We included 
1027 survivors of OAT-related ICH (641 non-lobar and 386 lobar). Among non-lobar ICH survivors 179/641 (28%) resumed OAT, 
while 88/386 (23%) lobar ICH survivors did. Discharge mRS was the only factor significantly associated with OAT resumption, and 
in lobar ICH only (p=0.020). In multivariable analyses OAT resumption after non-lobar ICH was associated with decreased mortality 
(Hazard Ratio [HR]=0.22, 95% Confidence Interval [CI]=0.16-0.30, p<0.0001) and improved functional outcome (HR=5.12, 95% 
CI=3.86-6.80, p<0.0001) at one year. OAT resumption after lobar ICH was also associated with decreased mortality (HR=0.25, 95% 
CI=0.17-0.38, p<0.0001) and favorable functional outcome (HR=4.89, 95% CI=3.25-7.36, p<0.0001). Furthermore, OAT resumption 
was associated with decreased all-cause stroke incidence in both lobar ICH (HR=0.51, 95% CI 0.32-0.80, p=0.004) and non-lobar 
ICH (HR=0.45, 95% CI 0.28-0.71, p=0.0008). Conclusions: We provide novel evidence of association between OAT resumption,de-
creased mortality, and favorable outcome following ICH, regardless of hematoma location. We also identified an association between 
OAT resumption and decreased stroke incidence after both non-lobar and lobar ICH. These findings support conducting randomized 
clinical trials to explore risks and benefits of OAT resumption after ICH.

OP 119 

Impact of quality improvement (QI) strategies on the quality of life and well-being of individuals post-stroke – a systematic 
review

S. Munce1, L. Perrier2, S. H. Shin2, C. Adhihetty2, K. Pitzul2, M. Nelson3, M. Bayley1,2

1Brain and Spinal Cord Rehabiltiation Program, Toronto Rehabilitation Institute-University Health Network, Toronto, Canada 
2University of Toronto, Toronto, Canada 
3Bridgepoint - Sinai Health System, Toronto, Canada

Introduction: Stroke is one of the major causes of mortality, loss of independence, and decreased quality of life (QOL). Although 
care for individuals with stroke has previously focused on the acute phase, a significant number of individuals experience disabilities 
that may persist over the long term, after a stroke. These disabilities can include physical limitations, such as paralysis or fatigue, or 
psychological problems, such as depression and/or anxiety. While post-stroke outcomes such as depression have been investigated 
in depth, to date, there are no comprehensive data on the impact of a range of existing quality improvement (QI) strategies on the 
QOL and physical and psychological well-being of individuals post-stroke. Objective: Thus, the research objective is to synthesize 
the evidence on the effectiveness of a range of existing QI strategies delivered at the health system (e.g., team changes), health 
care professional (e.g., clinician education), and patient level (e.g. patient education) on the QOL and physical and psychological 
well-being of individuals post-stroke. Materials and methods: A systematic review was performed including only randomized 
controlled trials (RCTs). Studies reporting on QI including audit and feedback, case management, team changes, electronic patient 
registries, clinician education, clinical reminders, facilitated relay of clinical information to clinicians, patient education, (promotion 
of) self-management, patient reminder systems, and continuous quality improvement among individuals with stroke were included. 
The primary outcome was quality of life. The secondary outcomes were physical and psychological well-being. Studies from the 
last 13 years (i.e., 2004) were included to increase the relevancy of findings. We searched Medline, CINAHL, EMBASE, and Psy-
cINFO. Two independent reviewers conducted all levels of screening, data abstraction, and quality appraisal. Results: We reviewed 
a total of 3660 articles; 12 RCTs were included in the data abstraction and quality appraisal phase. The included QI strategies were 
case management, team changes, clinician education, patient education, and promotion of self-management. The most common QI 
strategy was promotion of self-management. Less than half (n=5) of the included studies were associated with statistically significant 
improvements in quality of life. Incomplete outcome data and selective outcome reporting were the most common sources of bias. 
Conclusion: Nearly half of the included QI trials were determined to have high or unclear risk of bias. These QI trials have serious 
limitations that put the results in question and therefore limit evidence-based QI. Furthermore, there is a need to study a wider range 
of QI strategies in stroke and determine what QI strategies and/or intervention mechanisms are associated with improved quality of 
life.

Teaching Course 9

Date: 26 May 2017
Time: 9:00 – 10:30
Room: Salon Moskau

Stroke intensive care
Chairs: J. Claassen, USA and M. Torbey, USA

Blood pressure and cerebrovascular disorders in ICU 
P. Varelas, Greece

Management of large hemisperic inftarcts 
M. Torbey, USA

Update on vasospasm management in ICU
K. Wartenberg, Germany

Seizures and strokes
J. Claassen, USA
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Synergistic effect of combining MLC601 and rehabilitation on post-stroke recovery - the CHIMES study

N. C. Suwanwela1, N. Venketasubramanian2, C. F. Lee3, C. L. H. Chen4, .. CHIMES Study Investigators5

1King Chulalongkorn University, Bangkok, Thailand 
2Raffles Neuroscience Centre, Singapore, Singapore 
3The University of Hong Kong, Hong Kong, Hong Kong 
4National University of Singapore, Singapore, Singapore 
5CHIMES Study Investigators, Philippines, Thailand, Malaysia, Hong Kong, Sri Lanka, Singapore

Background: MLC601 has been shown to enhance inherent neuro-repair mechanisms after stroke. Similarly, neuroplasticity and 
neurogenesis have been implicated as among the mechanisms of action of rehabilitation in reducing impairment. Objective: We 
aimed to assess the effect of MLC601 and concomitant rehabilitation on stroke recovery in the CHIMES Study in order to test the hy-
potheses that there would be an additive effect. Methods: The CHIMES study recruited 1099 subjects aged ≥18 years with ischemic 
stroke, National Institute of Health Stroke Scale (NIHSS) 6–14, and pre-stroke modified Rankin Scale (mRS) ≤1 in a multicenter, 
randomized, double-blind, placebo-controlled trial of MLC601 given for 3 months in addition to standard stroke care and rehabilita-
tion prescribed by the treating physicians. mRS was assessed at three months (M3). Results: The overall study population had a mean 
age of 61.4±11.3 years, with 406 (37%) women. Treatment groups were balanced in baseline characteristics. Data on rehabilitation 
and mRS at M3 were available in 973 (89%) subjects. Stratification of subjects according to rehabilitation status showed higher 
treatment effect of MLC601 on mRS shift and dichotomy analyses among subjects who received rehabilitation compared to subjects 
who did not, after adjusting for age, sex, baseline NIHSS, and stroke onset to treatment delay (figure 1). Conclusion: Rehabilitation 
appears to amplify the treatment effect of MLC601 in improving functional recovery at M3, supporting a synergistic or additive ef-
fect on brain neuro-repair processes after an acute ischemic stroke.

Figure 1 
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Prevention of acute and recurrent stroke by anti-hypertensives – interaction with thrombolysis

F. Ferrari1, J. Bascì1, L. Bagini1, P. Viscardi1, G. Pero2, A. Moretti1, R. F. Villa1

1Department of Biology and Biotechnology, University of Pavia, Pavia, Italy 
2Department of Neuroradiology, General Hospital Ca’ Granda, Milan, Italy

Background: Neuroprotection strategy to improve penumbra survival in acute ischemic stroke (AIS) and anti-hypertensives are 
used before/after stroke. The approved AIS therapy is rtPA thrombolysis, being endovascular stents also applied [1]. However, rtPA 
therapy has drawbacks and restrictions [2] and the development of effective, safe neuroprotective therapies is needed, as adjunct 
treatments to thrombolysis. Methods: The objectives of this Clinical Pharmacology meta-analysis research were: (i) reviewing the 
evidence of various anti-hypertensives (Angiotensin-Converting Enzyme Inhibitors - ACEI, Angiotensin Receptor Blockers - ARBs, 
Calcium Channel Blockers, Sympathicolytics and Diuretics; (ii) examining the mechanisms of their neuroprotective effects; (iii) 
analyzing the interactions with thrombolytic therapy, giving particular emphasis on their pleiotropic mechanisms. Results: Blood 
pressure (BP)-lowering is used in preventing acute/recurrent strokes, but conclusive evidence for recommended anti-hypertensives is 
lacking; favorable effects were shown in non-thrombolyzed patients, without clear differences among the various anti-hypertensives. 
Even if the interaction between these drugs and fibrinolytic system was observed [2], and the effectiveness of ACEI and ARBs in pre-
venting primary/secondary cerebrovascular events and the progression of lesions are shown, as evaluated by MRI [3], inconclusive 
findings were reported in treated patients because: (i) a small percentage (≤ 10%) of patients receive thrombolysis, because of the 
strict exclusion criteria for rtPA [4]; (ii) international guidelines [5] focus on the importance of BP-lowering respect to precise rec-
ommendations for specific anti-hypertensive drugs to be employed. Conclusion: The pharmacological influence on the outcomes of 
patients in acute/recurrent stroke therapy respect to the interactions between drugs used before stroke and thrombolysis, i.e. the major 
interest of this study, has not been directly addressed for anti-hypertensives. Further clarifications of these interactions is strongly 
recommended through ad hoc experimental and clinical studies. References: [1] Ciccone A et al. N Engl J Med 2013; 368: 904-13. 
[4] Moretti A et al. Pharmacol Ther 2015;153:79-89. [2] Fogari R Zoppi A. Am J Hypertens 2006;19:1293-9. [4] Yamano S et al. Int J 
Stroke 2015;10:452-6. [5] Kernan WN et al. Stroke 2014;45:2160-236. Acknowledgements. This Research was supported by a Grant 
of the “Enrico ed Enrica Sovena” Foundation, Rome, Italy, for the Fellowship of Dr. Ferrari PhD, ACCP
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Targeting stroke patients with a higher potential of long-term benefit from treatment – insights from the CHIMES-e study

N. Venketasubramanian1, C. F. Lee2, S. H. Young3, S. S. Tay3, T. Umapathi4, A. Y. Lao5, H. H. Gan6, A. C. I. Baroque 7, J. C. Na-
varro7, H. M. Chang8, J. M. Advincula9, S. Muengtaweepongsa10, B. P. L. Chan11, C. L. Chua12, N. Wijekoon13, H. A. de Silva13, J. 
H. B. Hiyadan14, N. C. Suwanwela15, K. S. L. Wong16, N. Poungvarin17, G. B. Eow18, C. L. H. Chen19

1Raffles Neuroscience Centre, Singapore, Singapore 
2The University of Hong Kong, Hong Kong, Hong Kong 
3Changi General Hospital, Singapore, Singapore 
4National Neuroscience Institute – Tan Tock Seng Campus, Singapore, Singapore 
5Davao Medical School Foundation Hospital, Davao, Philippines 
6Jose Reyes Memorial Medical Center, Manila, Philippines 
7University of Santo Tomas Hospital, Manila, Philippines 
8National Neuroscience Institute - Singapore General Hospital Campus, Singapore, Singapore 
9West Visayas State University Medical Center, Iloilo, Philippines 
10Thammasat University, Pathum Thani, Thailand 
11National University Health System, Singapore, Singapore 
12University of the Philippines, Philippine General Hospital, Manila, Philippines 
13University of Kelaniya, Ragama, Sri Lanka 
14Baguio General Hospital and Medical Center, Baguio, Philippines 
15King Chulalongkorn University, Bangkok, Thailand 
16Chinese University of Hong Kong, Prince of Wales Hospital, Hong Kong, Hong Kong 
17Siriraj Hospital, Bangkok, Thailand 
18Penang Hospital, Penang, Malaysia 
19National University of Singapore, Singapore, Singapore

Background: Patient-, disease- and treatment-related factors, e.g. age, sex, stroke severity, treatment window, are important vari-
ables to consider in clinical practice and trials. Objective: We aimed to assess the effect of patient/disease-related (baseline National 
Institutes of Health Stroke Scale, b-NIHSS) and treatment-related (stroke onset to treatment time, OTT) factors on statistical power 
in a stroke recovery trial. Methods: CHIMES-E evaluated the 2-year outcome of subjects aged ≥18 years with ischemic stroke, 
b-NIHSS 6–14, and pre-stroke modified Rankin Scale (mRS) ≤1 included in a randomized, double-blind, placebo-controlled trial of 
MLC601 given for 3 months. Standard stroke care and rehabilitation were allowed throughout the study. mRS was assessed at months 
6, 12, 18 and 24. Results: Baseline characteristics were similar between treatment groups (n=880, mean age 61.8±11.3 years, 36% 
women, mean b-NIHSS 8.6±2.5). Predictors of mRS ≥2 were age >60 years (p<0.01), b-NIHSS score 10–14 (p <0.01), OTT >48 h 
(p<0.01) and female sex (p=0.06). Adjusted odds ratios for achieving mRS ≤1 among subjects with higher b-NIHSS and/or longer 
OTT, increased with reduced numbers needed to treat for all time points, compared to the overall population (figure 1). Conclusion: 
Selecting patients with persistent deficits in the subacute phase increases MLC601 treatment effect size. Targeting such subjects with 
more potential to benefit in stroke recovery trials may increase the power of demonstrating treatment efficacy.

Figure 1 
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EEG correlates hemispheric interaction in cerebral hemispheric stroke

D. Tukhtamisheva

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Cerebral stroke hemispheric localization is the most convenient model for clinical electroencephalographic (EEG) study of inter-hemi-
spheric functional asymmetry of the cerebral hemispheres of the brain (GM). Study degree of functional activation of GM intact 
hemisphere depending on the lateralization of stroke is of particular interest. Goal and tasks: The study of the EEG correlates of 
hemispheric interaction in cerebral stroke hemispheric localization. Material and methods: EEG was performed on a 16-channel 
electroencephalograph in 25 patients (right-handed) with hemispheric stroke in the early recovery phase of stroke. Patients with 
left-hemispheric stroke (LPI) - 12 (first group), with hemispheric stroke (PPI) - 13 people (2nd group). The average age of 56,4 ± 4,6. 
With the help of special computer programs to analyze the total power of the EEG spectrum, symmetry-frequency energy distribution 
of alpha-rhythm, character evoked potentials, amplitude-frequency spectrum of EEG indices affected and intact hemispheres GM. The 
degree of functional activation of the left and right hemisphere GM studied with the presentation of verbal and non-verbal stimuli. 
Results and discussion: We can confidently say that the main cause of inter-hemispheric functional asymmetry in cerebral stroke is its 
hemispheric localization. Comparative analysis of the spectral power of the main components of the spontaneous EEG with LPI and 
PPI shows that the degree of disorganization and asymmetry of the frequency-amplitude EEG indices is independent of lateralization 
of stroke. Analysis of these same indicators in reactive EEG shows that verbal stimulation with LPI, non-verbal - when PIP activates 
the functional activity of a diseased or intact hemispheres GM. In the first group of gain-frequency spectral power of alpha-rhythm in 
the intact hemispheres observed in the frontal and central leads, in the second group - the temporal and parietal derivations. Perhaps 
this is due to the peculiarities of functional specialization hemisphere GM’s speech and the thinking and optico-spatial operations. 
In most patients, the first group with ABI in the temporal and upper-temporal leads the intact hemisphere determined inert to verbal 
stimuli Activity .beta.-diapason. In the second group of patients with PPI in the same leads the intact hemisphere is registered irregular 
low-frequency theta activity. Thus, the degree of reactivity of the α-rhythm on the verbal and non-verbal stimuli can be said that the 
hemispheric interaction with hemispheric stroke is not uniform: it is a well-expressed in the early recovery phase of stroke. Apparently, 
this is due to the high level of the Vicariate mechanism between the association areas of both hemispheres of the brain. Consequent-
ly, the dynamic assessment of the EEG correlates of hemispheric stroke will allow a more detailed study of the degree of functional 
activation of both the left and right hemisphere of GM in cerebral stroke hemispheric localization. This study will allow researchers 
reveals the true Vicariate mechanisms at hemispheric stroke. 
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Understanding the pathophysiology of intracranial aneurysm – the ICAN project

R. Bourcier, H. Desal1

Neuroradiology, University Hospital, Nantes, France

Background: Nowadays, there are neither reliable biomarkers nor diagnostic tools to predict the formation and/or the evolution of 
an intracranial aneurysm in any given individual. Increasing evidence suggests a genetic component of the intracranial aneurysm 
formation but genetics studies as familial linkage and large association have failed to determine genetic variation causally related 
tointracranial aneurysm. New approaches are therefore necessary to understand, and potentially identify patients who are at higher risk 
ofdeveloping an intracranial aneurysm. Understanding the pathophysiologic changes responsible for intracranial aneurysmformation 
is an essential prerequisite in order to consider the potential rupture risk. Methods: The French ICAN project is a non-interventional 
nationwidemulticentric research. Each typical IA of bifurcation occurring in a familial or sporadic context will be included. For famil-
ial forms, screening among first-degree relatives will be applied. Thanks to a very accurate phenotyping of the included cases and the 
use advanced genetics sequencing technologies,we aim to identify variations in genes involved in the formation of IA.These variations 
will be tested in a large sample of familial and sporadic patients carrier of IA. Discussion: The research of biomarker for the presence 
of IA can permit better detection and prevention of IA rupture. Furthermore, the constitution of a systematic nationwide collection of 
each typical IA of bifurcation and the registration of clinical, biological, genetic and morphological data will allow going forth in the 
understanding of this orphan, frequent and serious cerebrovascular disease.
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Prehospital advanced diagnostics and treatment of acute stroke – Treat-NASPP study 

K. Bache1, C. Lund2, K. Larsen2, M. Ranhoff Hov2

1R&D, Norwegian Air Ambulance Foundation, Drobak, Norway 
2Neurology, Oslo University Hospital, Oslo, Norway

Acute ischemic stroke is a medical emergency. The outcome is tightly linked to the time elapsing from symptom onset to treatment, 
and seemingly small delays can mean the difference between full recovery and physical and cognitive dysfunction. Recanalization 
to allow blood to reenter the affected area is most efficient immediately after symptoms occur, and intravenous thrombolysis must be 
initiated no later than 4.5 hours after symptom onset. In order to administer the appropriate treatment a liable diagnosis is mandatory. 
Prehospital diagnosis and, in cases where contraindications are ruled out, prehospital initiation of intravenous thrombolysis have been 
shown to decrease the time from alarm to treatment significantly. In a prospective controlled intervention study, we want to investigate 
the effectiveness of prehospital thrombolysis as measured by 1) time spent from symptom onset to treatment and 2) number of patients 
treated within 4.5 hours. The intervention will be CT and thrombolysis in a physician-manned ambulance called a mobile stroke unit. 
The control will be the conventional pathway where the patient is transported to the hospital for CT and thrombolysis according to 
today”s procedure. In addition, we want to conduct explorative studies. These will include 1) the use of biomarkers for diagnostic and 
prognostic use where we will collect blood samples from various time points, including the hyper acute phase. We will then study the 
sensitivity and specificity of biomarkers, and the concentration of pro-inflammatory markers after the stroke, and 2) MRI images at 
day 1 and 90 to determine the infarct volume and if time to thrombolysis has an influence on this. Hypothesis:

Intervention study

1. The Treat - NASPP MSU model is feasible and reduces onset to treatment time > 15 min

2. The number of patient treated with thrombolysis within 4.5 hrs of symptom onset is significantly increased in the Treat-NASPP 
MSU model

·	 Treatment in the Treat-NASPP MSU model does not result in increased day 90 mRS and Barthel as compared to the conven-
tional model when adjusted for time

1. Prehospital thrombolytic treatment of stroke does not increase the risk of secondary cerebral bleeding as compared to in-hos-
pital thrombolytic treatment of stroke (cerebral bleeding worsening within 36 hrs < 4%, Norsk hjerneslagregister)

Explorative study

1. The final infarct volume, estimated by MRI, is significantly reduced when thrombolytic treatment is initiated already in the 
MSU

2. Biomarkers is a valid tool in the hyper acute phase of cerebral illness to exclude contraindication to thrombolysis

·	 Reduced onset to treatment time results in lower levels of selected pro-inflammatory molecules
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Subclinical atherosclerosis and cognitive impairment in Uzbekistan

D. Akramova

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan

Purpose: To determine associations between subclinical atherosclerosis, cognitive screening and white matter hyperintensities on 
MRI. Method and materials:The study consisted of 124patients from the department of neurology ofTashkent Medical Academy-
(mean age 44 ± 10 years, 56% femaleand 44% male) without cardiovascular disease who underwent carotid and brain MRI at 3 Tesla. 
Semi-automated techniques were used to define wall contours of the internal and common carotid arteries (ICA and CCA) and white 
matter hyperintensity volume (WMH). Subjects also underwent Montreal Cognitive Assessment (MoCA) testing and muHidetector 
CT for measurement of coronary artery calcium (CAC) using the Agatston method. A MoCA score less than 26 was used to indicate 
the presence of at least mild cognitive impairment. Results: ICA and CCA wall areas correlated with WMH and MoCA score (all 
p<.001) in unadjusted models. After adjusting for traditional risk factors, ICA wall area remained associated with MoCA(=0.02, 
p<.05) and CCA wall area remained associated with WMH (0.002, p=0.04). Increasing ICA wall area predicted MoCA score <26 
(OR 1.12 per SO change, 95% Cl 0.99-1.26, p=0.04) after multivariable adjustment, but increasing CCA wall area did not predict 
MoCA score <26 (p=0.5). After adjusting for traditional risk factors, CAC was associated with. WMH (=0.013, p=O.OOOB). In-
creasing CAC score predicted large WMH (OR 1.19 per SO change, 95% Cl 1.03-1.38, p=0.02). Conclusion: Subclinical coronary 
and carotid atherosclerosis are predictors of poorer cognitive function as measured by MoCA score and white matter hyperintensity 
volume on MRI.
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Automated CIMT is strongly related to carotid arterial stiffness (PWVβ) in leukoaraiosis patients – an ultrasound study 

M. Turk1, A. K. Patel2, J. Singh2, L. Saba3, M. Porcu3, S. K. Jain2, A. Nicolaides4, J. L. Laird5, M. Zaletel6, J. Pretnar Oblak6, J. S. 
Suri7

1Department of Neurology, Maribor University Medical Centre, Maribor, Slovenia 
2Department of Computer Engineering, NIT, Kurukshetra, India 
3Department of Radiology, University of Cagliari, Cagliari, Italy 
4Vascular Diagnostic Center, University of Cyprus, Nicosia, Cyprus 
5UC Davis Vascular Center, University of California, Davis,CA, United States 
6Department of Vascular Neurology and Intensive Neurological Therapy, Ljubljana University Medical Centre, Ljubljana, Slovenia 
7Monitoring and Diagnostic Division, AtheroPoint™, Roseville, CA, United States

Background: Leukoaraiosis (LA) is a radiological term for cerebral white matter changes (WMC) that are associated with cognitive 
decline, functional loss, cerebrovascular risk factors and risk of stroke. Its pathophysiology and etiology is poorly understood and 
its diagnosis is so far still based on MRI and exclusion of other causes of WMC. So far there are no known confirming or screening 
diagnostic tests of LA. Recent studies have revealed that LA is linked to carotid artery disease (CAD) and different CAD markers 
have been suggested as a new LA diagnostic tool. In order to find reliable and wildly available diagnostic marker of LA and better 
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Progression of silent brain damage in hypertensive patients are associated with changes in quantitative parameters of EEG

M. Brown-Martínez1, R. Mendoza1, T. Virues1, L. Galán1, Y. Valdés2, E. Gonzalez2, Z. Hernández3

1Clinical Neurophysiology, Cuban Neuroscience Center, La Habana, Cuba 
2Medical Research Direction, University Hospital General Calixto Garcia, La Habana, Cuba 
3Radiology, Institute of Neurology and Neurosurgery, La Habana, Cuba

Introduction: Small vessel disease (SVD) is associated with an increased risk of stroke, cognitive decline, dementia, and death. It 
comprises a group of lesions visible only by magnetic resonance imaging (MRI), that can”t be used in the evaluation of hypertensive 
patients because of its cost and availability. In a previous work we identified potential EEG biomarkers of subclinical cerebrovascular 
brain injury in asymptomatic hypertensive patients. Objective: To evaluate if progression of subclinical cerebrovascular injury second-
ary to chronic arterial hypertension are associated with changes in EEG spectral parameters. Material and methods: We made clinical, 
EEG and MRI evaluations in 2 different years (2009 and 2015) in 27 non complicated chronic hypertensive patients which were divided 
(each year) in 3 groups (with no lesions, with non-ischemic lesions, and with ischemic lesions) depending on MRI findings. Patients 
were classified as converter or non-converter, according to the brain damage progression to another group. Results: We found an alfa 
peak displacement to the left in the latest (2015) converter´s average spectra respecting to the first average spectra (2009), while the no 
converter´s average spectra remained similar in the 2 evaluations. A significant increase in frequency components of alpha 1 band (8-
10.5 Hz) energy was observed with a decrease of alpha 2 band (10.5-13 Hz), mainly in bilateral frontal, left temporal and midline frontal 
regions and a significant increase in theta band, in frontal regions. Also, a significant increase in the energy of the beta band frequency 
components was observed in bilateral and midline frontal regions (paired sample t test; p=0.04). Conclusion: In this study, significant 
differences were observed in the spectral parameters of theta, alpha1 and beta rhythms, between converter and non-converter patients 
indicating an effect of brain damage progression on EEG spectral parameters of non-complicated chronic hypertensive patients. These 
results confirm that EEG spectral parameters can be used for the early diagnosis of silent brain damage induced by arterial hypertension.
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The presense of cerebral microbleeds is associated with unstable carotid plaque in patients with carotid artery stenosis

S. Hori1, E. Hori1, K. Umemura1, T. Shibata1, S. Okamoto1, M. Kubo1, Y. Horie1, S. Kuroda2

1Neurosurgery, Saiseikai Toyama Hospital, Toyama, Japan 
2Neurosurgery, University of Toyama, Toyama, Japan

Introduction: Cerebral microbleeds (MBs) are small and dot-like low intensity areas visualized on a gradient-echo T2*-weighted mag-
netic resonance (MR) imaging. They are categorized with cerebral small vessel disease which is associated with inflammatory response. 
Carotid artery atherosclerosis is one of the important cause of ischemic stroke. It has also been suggested the strong relationship be-
tween the inflammation and unstable plaque causing stroke recurrence in the patients with symptomatic carotid artery stenosis. The pur-
pose of this study is to evaluate the correlation between the presence of MBs and carotid plaque characteristics. Methods: 85 patients 
with carotid artery stenosis who were scheduled to surgical treatment at our hospital from January 2009 to July 2016 were investigated 
retrospectively. The association between existence of MBs on T2*-weighted MR imaging and the characteristics of carotid plaque on 
T1-weighted MR imaging were evaluated. The carotid plaque was categorized with having high signal intensity when the signal inten-
sity for plaque was greater than 200% of that for sternocleidomastoid muscle. If the signal intensity for carotid plaque was high, the 
plaque was defined as unstable. Results: The presence of MBs was observed in 17 patients (20%) and the absence of MBs in 68 patients 
(80%). There were no significant differences in gender, age, and the number of hypertension, diabetes mellitus, hypercholesterolemia, 
smoking, alcohol intake, antiplatelet drug use and anticoagulant drug use, and the rate of symptomatic cases between them. The high 
signal intensity of carotid artery plaque was demonstrated in 10 of the patients with MBs (58.8%) and in 13 of the patients without MBs 
(19.1%). The patients with MBs had significantly higher rate of high signal intensity of carotid plaque than the patients without MBs (P 
= 0.001). In multiple logistic regression analysis, the presence of MBs was significantly associated with high signal intensity of carotid 
artery plaque on T1-weighted MR imaging in patients with carotid artery stenosis (P = 0.003). Conclusion: This study demonstrated the 
strong correlation between the presence of MBs and unstable carotid plaque in the patients with carotid artery stenosis. Small vessels 
and large arteries are influenced by the same vascular risk factors affecting the endothelium. Endothelial dysfunction might play an im-
portant role as an early change of both of the small and the large vessels disease. Endothelial inflammatory reaction could be occurred in 
both small and large vessel succeedingly, and its activation may affect the progression of the states of each vessel diseases. The presence 
of MBs might be an important indicator of existence of vulnerable carotid plaque and be useful for considering the preoperative strategy 
in the patients with carotid artery stenosis.
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understand the pathophysiology of association between CAD and LA, we explore relationship between automated carotid intima-me-
dia thickness (cIMT) and recently suggested new LA marker -one point pulse wave velocity-based stiffness index (PWVb) in LA 
patients. Methods: We compared local carotid stiffness parameters and cIMT in 26 LA patients to 24 age and vascular risk factor 
matched controls with normal head MRI. PWVb of carotid arteries was calculated using echotracing system of high resolution carotid 
doppler ultrasound. cIMT was automatically measured from B mode ultrasound images of the same measurements using AtheroCloud 
software. Automated cIMT was validated against the manual methods. The coefficient of correlation (CC) between cIMT and PWVb 
was computed for LA and control groups. Results: cIMT and PWVβ were significantly higher in LA patients compared to controls 
(p< 0.05). Accuracy of automated cIMT against the manual methods was of 99.14% (p<0.001) compared to sonographer”s reading of 
96.63% (p<0.001). The tests have accurate information and were validated by t-test, Mann Whitney test and Wilcoxon test. The CC 
between auto/semi-auto cIMT and PWVb for controls was: -0.256 (p-value 0.227) and -0.157 (p-value 0.463), while for the LA pa-
tients: 0.303 (p-value 0.133) and 0.429 (p-value 0.029), respectively. CC between cIMT and PWVb was 218% and 373% higher in LA 
patients compared to control for automated and semi-automated methods. Conclusions: We validated new automated carotid intima 
media thickness (cIMT) measurement for Leukoaraiosis with the accuracy of 99.14%. Automated cIMT significantly correlated with 
carotid stiffness marker PWVβ in Leukoaraiosis patients suggesting new powerful diagnostic marker of Leukoaraiosis.
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Radiological and other factors predicting baseline Cognitive function and the Outcome after a stroke

Y. Edwards, K. Cottrell, B. Ankers, K. Chatterjee

Countess of Chester NHS Foundation Trust, Chester, United Kingdom

Introduction: Despite adversely affecting rehabilitation, functional ability and outcome, very little is known about the factors that 
influence the new cognitive impairment after a stroke. In this project, we investigated the influence that baseline MRI scan changes 
play on cognitive score and the discharge outcome after a stroke. Methods: Patients admitted after a stroke, confirmed by stroke phy-
sicians, needing a full cognitive screening using Addenbrooke’s Cognitive Examination III (ACE-III) and had an MRI brain scan as 
a part of their clinical workup were included. Patients with significant aphasia and prior cognitive impairment were excluded. MRIs 
were reported by a stroke physician using a structured proforma, blinded from the ACE-III score and the outcome. Baseline data 
were collected from the UK Sentinel stroke audit. Results: 48 patients (Mean age: 73±14; 52% male) with a stroke were included in 
the analysis. Mean (± SD) baseline ACE-III score was 68(±18). The median time of screening with the ACE-III was seven days post 
stroke. On univariate analysis, frontal, parieto-occipital periventricular small vessel disease (SVD) load and presence of old infarct 
significantly (p<0.05, p<0.05 and <0.01 respectively) affected the baseline ACE-III score, but age, stroke type, stroke severity, pre-
stroke modified Rankin and acute changes on MRI did not. On multivariate model, “presence of an old infarct” independently pre-
dicted the adverse baseline ACE-III score (B of 31; 95% CI 15-46). Similarly, age, baseline ACE-III score, frontal, parieto-occipital 
periventricular SVD significantly affected the bad (new institutionalisation or death) outcome. ACE-III score independently predicted 
the bad outcome in the logistic regression model (OR of 1.08 per one point down on ACE III; 95% CI 1.01-1.2). Conclusion: Chronic 
changes in MRI scan, particularly presence of an old infarct could independently predict cognitive screening score. Baseline ACE-III 
score is an independent predictor for patients’ poorer outcome. Therefore, it is important to look at the chronic changes on MRI scan 
at the beginning. Further observational data is needed to develop a prediction model for “poorer outcome” after a stroke.
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Abnormal functional connectivity in leukoaraiosis patients with mild cognitive impairment – a resting-state functional mag-
netic resonance imaging study

Y. Zhang, X. Zhao, X. Gong, Y. wang, H. Chen

Neurology, Beijing Tiantan Hospital, Beijing, China

The functional connectivity (FC) method was used to investigate the changes in the resting state of in leukoaraiosis patients with mild 
cognitive impairment, no dementia (VCIND). Resting-state functional magnetic resonance images were acquired from 48 leukoaraio-
sis patients who fulfilled the criteria for VCIND, as well as 48 age- and sex-matched subjects with VCIND (control group). Posterior 
cingulate cortex connectivity was gathered by investigating synchronic low-frequency fMRI signal fluctuations with a temporal cor-
relation method. Compared with the control group, the patients showed FC decrease in some areas connected with cognitive, such as 
the left middle temporal gyrus, the left anterior cingulated, the right caudate, the right middle frontal gyrus, and the left medial frontal 
gyrus. On the other hand, there were also some regions showed increased connectivity, such as right inferior temporal gyrus, the left 
middle temporal gyrus, the left precentral gyrus, and the left superior parietal lobule. Our findings revealed the change in resting-state 
patterns of neuronal activity in patients with VCIND. This change may be caused by subcortical white matter lesions that destroyed 
direct and indirect fiber tract connectivity across the cerebral white matter and influenced the cortical FC and hypoperfusion resulted 
from leukoaraiosis disease. The results of the increased connectivity may be evoked by the compensatory recruitment and plasticity 
mechanism. Our findings suggest that the simplicity and noninvasiveness of this method makes it a potential tool to help thoroughly 
understand the pathogenesis of leukoaraiosis patients with mild cognitive impairment.
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Quantitative EEG and digital retinal imaging parameters analysis can inform about subclinical cerebrovascular injury – 
a case report

M. Brown-Martínez1, T. Virues1, L. Galán1, Y. Valdés2, E. Gonzalez2, L. Perez2, Z. Hernández3

1Clinical Neurophysiology, Cuban Neuroscience Center, La Habana, Cuba 
2Medical Research Direction, University Hospital General Calixto Garcia, La Habana, Cuba 
3Radiology, Institute of Neurology and Neurosurgery, La Habana, Cuba

Introduction: Small vessel disease (SVD) induced by hypertension is associated with an increased risk of stroke, dementia, cogni-
tive impairment, and death. It comprises a group of lesions visible only by magnetic resonance imaging (MRI), that can”t be used 
in a comprehensive evaluation of the hypertensive patient because of its cost and availability. Objective: To illustrate potentialities 
of the quantitative analysis of electroencephalogram and retinal digital images in the prediction of subclinical cerebrovascular in-
jury in hypertensive patients. Material and methods: We present an asymptomatic hypertensive patient with cardiovascular risk 
factors, with no history of previous cerebrovascular events presenting signs of SVD on RMN, consisting of multiple predominant-
ly frontal and periventricular subcortical hyperintense signals (3D T2 sequences, 3T) and a 5-mm hyperintense signal next to the 
posterior region of the left cingulo compatible with lacunar infarction. Retinal digital images were obtained from each eye with a 
Topcon Mydriatic Eye Fund Camera (TRC-50EX), and were interpreted by specialists in ophthalmology. The EEG was recording 
with Medicid 05 system (Neuronic S.A.), and the quantitative analysis was performed by an expert using Fast Fourier methods. 
The obtained spectra were compared with a normative quantitative EEG database. Results: Retinal and EEG abnormalities were 
observed, mainly in the more injured hemisphere. Evident signs of hypertensive retinopathy were observed in both eyes, with mi-
crohemorrhages and microexudate in the left eye. Quantitative EEG analysis shows a significant increase (+3SD) in theta frequen-
cy, predominantly in left fronto-center-temporal regions. Conclusion: These findings indicate the potential of these simpler and 
more economical methods, in the prediction of subclinical brain damage of hypertensive patients. It could be a combined diagnostic 
alternative of wide application in the evaluation of patients whit vascular risk that would allow a rational use of resources in the 
field of public health.
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Neuropsychological assessment of white matter pathology in patients with cerebrovascular diseases 

M. Kovyazina, K. Fomina

Chair of Neuropsychology and Abnormal Psychology, Lomonosov Moscow State University, Moscow, Russian Federation

Introduction: According to WHO, stroke and ischemia rank as the third leading cause of death. Functional impairment of conduction 
tracts, specifically leukoaraiosis, is one of the pathologic features of cerebrovascular pathology. Given that white matter damage is the 
predictor of transition from normal physical function to complete disablement within one year, and the impairment develops through 
cognitive and motor function decline, research in this field is important for neuropsychological assessment and rehabilitation. Objec-
tives: While neuropsychology has a range of methods for topical diagnosis of grey matter damage, there are no tools or experimental 
methodology for white matter pathology research (i.e. commissural system and intrahemispheric connections enabling inter-analyzer 
interaction (IAI)). Due to existing demand from practical medicine and clinical neuropsychology it is essential to develop a neuropsy-
chological method for assessment of cerebral conduction tracts” functional status. Materials and methods: Uznadze”s method of fixed 
set can be applied for this purpose, as irradiation of set from one modality to another is impossible without inter-analyzer intra- and 
interhemispheric connections. Set forming experiments are conducted using visual modality: the research subject is asked to compare 
circumferences with different diameters placed in different visual semifields. Critical experiments are conducted using haptic modality: 
the subject is asked to compare spheres of the same volume placed in both hands. The amount of haptic illusions is indicative of IAI 
characteristics. Results: Pre-experimental research design included two patients with white matter pathology (patient G., male, 27, full 
agenesis of CC, based on MRI results; patient N., female, 57, supratentorial lesions produced by gliosis of ischemic nature, based on 
MRI results) and two healthy subjects (both male, 35). The patients showed a rapid decrement of set, which manifested in one contrast 
haptic illusion in patient G. and three such illusions in patient N. The healthy subjects showed 15 and 17 illusions respectively. Con-
clusion: The method of fixed set is especially relevant as an important means of researching the conduction tracts function in patients 
with cerebrovascular pathology. 
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Surgical treatment of epileptogenic cavernous malformations

A. Smolanka, T. Havryliv, V. Smolanka

Regional Centre of Neurosurgery and Neurology, Uzhhorod, Ukraine

Background: The most frequent symptom of cavernous malformations of the brain is seizure, which is seen in 40-80% of cas-
es. The risk of seizure onset in patients with supratentorial cavernous malformation is 1.4-2.8% per year. Methods: 35 patients 
with supratentorial cavernous malformations underwent surgery in Uzhhorod Regional Centre of Neurosurgery and Neurology 
between November, 2010 and November, 2016. We studied outcome of 26 patients who presented with seizure (74.3%). Their 
postoperative follow up was of 3 to 74 months (mean 32.2 months). Male to female ratio was 6:7. Mean age of the patients was 
30.6 years. Localisation of the lesions: frontal lobe - 14 patients (53.8%), temporal lobe - 7 patients (26.%), parietal lobe - 3 cases 
(11.5%) insula and occipital lobe - 1 patient each (3.8%). 12 patients had complex partial seizures (46.2%) and in 11 cases we 
observed secondary-generalised seizures (42.3%). Simple partial seizures were rare (11.5%). An EEG was performed in all cases 
- lesions were concordant with MRI. All patients underwent microsurgical resection of cavernous malformations with perifocal 
hemosiderosis. Follow-up MRI (3 months after surgery) showed complete resection of lesion in all cases. Results: Patients were 
divided into two groups: with rare seizures (less than 10 seizures before surgery) - 12 cases (46.2%); and with chronic epilepsy 
(>10 seizures before surgery) - 14 cases (53.8%). Outcome was assessed according to Engel scale: Engel I - 21 patients (80.8%), 
Engel II - 3 patients (11.5%), Engel III and IV - 1 patient each (3.8%). The subgroup analysis showed that excellent outcome was 
achieved in patients with rare seizures - 100% seizure-free (Engel I). Further analysis showed that both patients with unsatisfac-
tory result (Engel III and IV) had preoperative secondary-generalised seizures and drug-resistant epilepsy. Age, sex and localisa-
tion of the lesion did not affect the outcome. None of the patients deteriorated after surgery. Conclusions: Surgical treatment of 
epileptogenic cavernous malformations is safe (morbidity/mortality - 0) and effective (Engel I+II - 92.3%). Negative prognostic 
factors are long duration of the disease before surgery, secondary-generalised seizures and drug-resistant epilepsy.
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Surgical treatment of carotid artery stenosis

T. Tsukahara, S. Fukuda

Neurosurgery, NHO Kyoto Medical Center, Kyoto, Japan

Background and purpose: We have two surgical methods for the treatment of severe carotid stenosis, although the choice of 
carotid endarterectomy (CEA) or carotid artery stenting (CAS) has not been established. This report presents appropriate treat-
ment strategy using plaque diagnosis and the clinical results of CEA and CAS. Materials and methods: From January 2001 
to December 2016, we surgically treated carotid stenosis in 291 lesions by CEA and 335 lesions by CAS. CEA was the first 
choice for the patients with soft atherosclerotic plaques and severe calcified plaques after plaque diagnosis was made by carotid 
ultrasonography (carotid US) and black blood magnetic resonance imaging (BB-MRI). Results: Stenosis of carotid arteries 
was relieved in all cases after CEA or CAS. Perioperative mortality with CEA and CAS was 0.3％ (1/291) and 0.3% (1/335), 
respectively. Morbidity by ischemic stroke with CEA and CAS was 2.4% (7/291) and 2.0% (5/335), respectively. Surgical mor-
bidity was not high in patients with medical risk factors. Conclusions: Carotid stenotic lesions can be treated with comparably 
low morbidity and mortality rates using CEA and/or CAS even with high risks, when appropriate surgical methods are selected 
considering each characteristic of carotid stenosis using plaque diagnosis. 
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Novel indirect revascularization technique with preservation of temporal muscle function for moyamoya disease

K. Noguchi, T. Aoki, A. Hashimoto, N. Itou, T. Negoto, K. Orito, M. Hirohata, M. Morioka

Department of Neurosurgery, Kurume University School of Medicine, Kurume Fukuoka, Japan

Introduction: Usually we perform the indirect revascularization for symptomatic Moyamoya disease in expectation of angio-
genesis. But conventional method of indirect revascularization including EMS・EDAMS have some disadvantages, 1; Mass 
effect from the muscle associated increase in intracranial pressure. 2; Cosmetic problems coming from hollow temporal region. 
In order to solve these problems, we devised new surgical method of indirect revascularization that use only temporal fascia but 
not temporal muscle. There are some important techniques in this way. Methods: The skin incision was performed along the 
STA and additional incision was performed in posterior direction to obtain temporal fascia widely. Temporal fascia and muscle 
were dissected separately. The base of vascularized flap of fascia and muscle were made at posterior side and anterior side re-
spectively. Craniotomy and EDS were performed in conventional way. Only Temporal fascia was laid on the brain surface and 
used as duraplasty. The temporal muscle is reconstructed anatomically right position. Results: We performed this method for 
consecutive 18 cases (21 hemispheres) between 2012 and 2016. In all cases but one, the symptoms and CBF improved, and DSA 
showed the satisfactory angiogenesis. Only 1 case had wounds problem. The depressed temporal region and atrophy of temporal 
muscle are less, in comparison with conventional way of EMS. Conclusions: In previous study and this study, we observed the 
angiogenesis of EMS was originated from fascia. Thus this method is considered an excellent procedure for both angiogenesis 
and post-operative function. But the observation number is limited and shot observation period, it will be thought that long-term 
examination is necessary. 
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Bilateral internal carotid artery aneurysms at the subpetrosal portion with unilateral lower cranial nerve palsies – review 
and consideration of surgical strategy

K. Noguchi, T. Aoki, A. Hashimoto, N. Itou, T. Negoto, K. Orito, M. Hirohata, M. Morioka

Department of Neurosurgery, Kurume University School of Medicine, Kurume Fukuoka, Japan

Introduction: We report an extremely rare case of spontaneous bilateral extracranial ICA aneurysms at the subpetrosal portion, of 
which the aneurysm on one side caused ipsilateral lower cranial nerve palsies. We used a unique treatment strategy including surgical 
and endovascular interventions. Clinical Presentation: A 42-year-old man had suffered left-sided lower cranial nerve palsies. MRI 
and CTA revealed bilateral ICA aneurysms at the subpetrosal portion. The left-sided aneurysm only compressed the left lower cranial 
nerves at the subpetrosal portion.Considering the therapeutic strategy, we understand that the first target is symptomatic aneurysm. 
We prioritized the radical treatment for asymptomatic right-sided aneurysm to preserve completely the asymptomatic lower cranial 
nerves in this case. Since ligation without high-flow bypass may result in increasing wall shear stress of the left-sided aneurysm, ICA 
ligation with high-flow EC–IC bypass was first performed for the right-sided aneurysm. Sixteen days after the right side surgery, 
we performed stent-assisted coil embolization for the symptomatic left-sided aneurysm. The lower cranial nerve deficits on the left 
side gradually reduced and almost disappeared in 10 months. Discussion: Some treatment options for symptomatic bilateral ICA 
aneurysms existed. However, there are some issues including the side to be treated first and the best treatment approach. Generally, 
we precede the treatment for the symptomatic side, but left-sided cranial nerve palsies that lasted for 2 months are not guaranteed to 
be cured in this case. There were apprehensions that the asymptomatic side aneurysm may grow and become symptomatic, falling 
into bilateral vocal fold paralysis. Thus, we precede the treatment for the asymptomatic side aneurysm. ICA ligation with high-flow 
EC–IC bypass was performed. It was the best radical treatment to prevent right-sided aneurysm to become symptomatic and avoid 
considerable changes in the wall shear stress of the left-sided aneurysm. Changing the wall shear stress may promote aneurysm 
growth. Uozumi et al and Fujimura et al. reported bilateral giant intracavenous ICA aneurysm cases. Similar to our case, one side was 
symptomatic and the other side was asymptomatic. After high-flow EC–IC bypass was performed. the asymptomatic side aneurysm 
became enlarged enlarged after the first treatment. We confirmed that our surgical strategy is a good choice. We prioritized aneurysm 
treatment on the unaffected side and obtained a good result. This treatment strategy is recommended as treatment of choice.Conclu-
sion: The treatment strategy for symptomatic bilateral extracranial ICA aneurysms at the subpetrosal portion is still unknown. we 
demonstrate a unique surgical approach that prioritizes the aneurysm on the “asymptomatic” side. This strategy may be one of the 
best treatment approaches for this condition.

Figure 1 
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A method to expad operational field in the pterional approach

W. Atsuhiko

Neurosurgery, Matsubara Tokushukai hospital, Osaka, Japan

Introduction: Although the pterional route is commonly employed in craniotomy, the resulting limited field of operation is some-
times too small to facilitate removal of entire lesions, particularly supralesions. Objectives: To devise a method to expand the field 
of operation in pterional craniotomy. Patients and Methods: In 4 cases with lesions deemed difficult to remove totally, total excision 
was attempted via 4-step surgical procedure through the pterional corridor. Case 1. A ruptured arteriovenous malformation (AVM) 
extending from the left middle cerebral artery (MCA) surface to 2 cm above; Case 2. Tuberculum sellae meningioma extending from 
the intracavernous carotid (IC)-top to 3 cm above; Case 3. Clinical meningioma involving the IC and the optic nerve, from the IC-top 
to 2.5 cm above; Case 4. Craniopharyngioma within the third ventricle. Surgical operations: 1. Perform osteotomy of the anterior 
cranial base and the sphenoid ridge. If necessary, as for supralesions, split the zygomatic arch, pull the proximal temporalis muscle 
into the split, and evaginate it. 2. Incise the temporal arachnoid along the free edge of the cerebellar tentorium. 3. Remove the anterior 
clinoid process to unroof (view) the optic canal. 4. Peel the frontal arachnoid over the IC-top, A1, and M1. Further peel the arachnoid 
up to the contralateral carotid cistern. Results: In all 4 cases, lesions were completely removed without damaging the brain. The entire 
series of operations was implemented for Cases 1 and 2. However, the splitting of the zygomatic arch was judged unnecessary and 
thus omitted for Cases 3 and 4. Conclusion: We devised and implemented a method for operational field expansion in the pterional 
space. Our 4-step technique provided wider visual and operational fields for viewing target lesions of various shapes and sizes more 
clearly and also made surgery easier to perform and more effective It was shown to be useful for removal of lesions, particularly giant 
supralesions, that are difficult to remove using the conventional pterional approach.
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Risk factors for postoperative meningitis in patients with subarachnoid hemorrhage undergone clipping surgery

T. Inoue1,2, H. Endo2, M. Fujimura3, M. Ezura1, H. Uenohara1, T. Tominaga3

1Neurosurgery, Sendai Medical Center, Sendai, Japan 
2Neurosurgery, Kohnan Hospital, Sendai, Japan 
3Neurosurgery, Tohoku University Graduate School of Medicine, Sendai, Japan

Background: Postoperative meningitis is a serious complication occurring after neurosurgical interventions. However, few investi-
gations have focused specifically on the risk factors that predispose patients to meningitis after major craniotomy. This study iden-
tified the risk factors for postoperative meningitis after clipping surgery, and investigated the relationship between postoperative 
meningitis and clinical outcome. Methods: A total of 148 consecutive patients with subarachnoid hemorrhage (SAH) who underwent 
clipping surgery through a pterional approach within 72 hours between January 2007 and September 2011 were retrospectively an-
alyzed. The treatment strategy of our hospital for patients with SAH was based on the findings of digital subtraction angiography in 
the acute phase. Coil embolization was firstly considered, and clipping through craniotomy if indicated was performed as soon as 
possible. Prophylactic antibiotics were administered before beginning craniotomy and for at least 3 days after. Hydrocortisone was 
used to prevent hyponatremia if allowed by the medical condition of the patient. Intrathecal administration of nicardipine hydrochlo-
ride was given if required for vasospasm treatment. Meningitis was clinically diagnosed from the blood samplings and cerebrospinal 
fluid (CSF) examinations. Data were collected from the electronic and paper charts. The status of modified Rankin Scale (mRS) 0–3 
at discharge was defined as favorable outcome. Results: A total of 14 patients (9.5%) had meningitis during this study period. Symp-
tomatic vasospasm was detected in 33 patients (22.3%), and 12 patients (8.1%) had permanent neurological deficits caused by vaso-
spasm. Overall, 129 patients (87.2%) had favorable outcome. The longer duration of drainage placement, presence of CSF leakage, 
and intrathecal administration of vasodilatory agent showed significantly higher incidence of postoperative meningitis (p = 0.0093, 
0.0017, and 0.0090, respectively). The proportion of patients with favorable outcome at discharge (mRS 0–3) was significantly lower 
in patients with (50.0%) than in patients without postoperative meningitis (91.1%) (p = 0.0004). The duration of in-hospital stay was 
significantly longer in patients with (median 58.5, range 28–115 days) than in patients without postoperative meningitis (median 38.5, 
range 19-149 days) (p < 0.001). Multivariate logistic regression analysis showed that only presence of CSF leakage was associated 
with postoperative meningitis (p = 0.0299). Conclusion: Meningitis after surgery is still a serious complication that requires preven-
tative intervention. The clinical outcome of patients with postoperative meningitis after neurovascular surgery is not still satisfactory. 
Cost effectiveness should also be assessed in a future large randomized study.
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Early neurologic injury after emergency aortic arch surgery – Single-center experience of different cerebral hypothermic 
antegrade perfusion techniques

C. Bassano1, E. Bovio1, M. Russo1, G. Saitto1, M. Pugliese1, A. Scafuri1, P. Nardi1, D. F. Colella2, G. Ruvolo1

1Cardiac Surgery, Policlinico Tor Vergata, Rome, Italy 
2Anesthesiology, Policlinico Tor Vergata, Rome, Italy

Abstract objectives: Neurologic dysfunction remains one of the most significant and disabling complication of emergency aortic 
arch surgery. Many cerebral protection techniques are described, but their comparison has always been hampered by the wide spec-
trum of preoperative conditions, pathologic anatomies, complications, and surgical procedures. The aim of our study is to evaluate 
the incidence of early permanent neurologic injury (PNI) and in-hospital mortality after emergency aortic arch surgery splitted by 
different antegrade cerebral perfusion techniques combined with hypothermic circulatory arrest (HCA) [1-5] Material and Meth-
ods: Between January 2005 and December 2015, 249 patients (range 16-87 years, mean age 63.0±12.9 years, 175 males) underwent 
emergent surgery for acute “type A” aortic dissection. Of these, 112 (range 16-87 years, mean age 63.8±12.8 years, 82 males) re-
ceived cerebral protection through antegrade perfusion of the supra-aortic vessels. Unilateral perfusion (UACP) was performed in 55 
(49.1%) patients, while bilateral perfusion (BACP) was achieved via right axillary artery cannulation alone in 25 (22.3%) cases or 
according to the Kazui technique in 32 (28.6%). PNI was defined as the presence of new focal (stroke) or global (coma) permanent 
neurological dysfunction. Results: In-hospital mortality was 17.9% (UACP 20% vs. BACP 15.8%; p=0.56). The global rate of the 
early PNI was 12.3% (UACP 10.9% vs. BACP 15.8%; p=0.45). Conclusion: There is no evidence that BACP combined with HCA 
is superior to UACP combined with HCA for emergency aortic arch surgery in preventing early PNI and in-hospital mortality. BACP 
can be achieved also via right axillary cannulation alone with no increased of PNI and in-hospital mortality. References: 1) Pacini D, 
Di Marco L, Fortuna D, Belotti LM, Gabbieri D, Zussa C, Pigini F, Contini A, Barattoni MC, De Palma R, Di Bartolomeo R (2013) 
Acute aortic dissection: epidemiology and outcomes. Int J Cardiol 167:2806–2812. 2) Zierer A, Risteski P, El-Sayed Ahmad A, Mori-
tz A, Diegeler A, Urbanski PP (2014) The impact of unilateral versus bilateral antegrade cerebral perfusion on surgical outcomes 
after aortic arch replacement: a propensity-matched analysis. J Thorac Cardiovasc Surg 147:1212–1218. 3) Hagan PG, Nienaber CA, 
Isselbacher EM, Bruckman D, Karavite DJ, Russman PL, Evangelista A, Fattori R, Suzuki T, Oh JK, Moore AG, Malouf JF, Pape 
LA, Gaca C, Sechtem U, Lenferink S, Deutsch HJ, Diedrichs H, Marcos y Robles J, Llovet A, Gilon D, Das SK, Armstrong WF, 
Deeb GM, Eagle KA (2000) The International Registry of Acute Aortic Dissection (IRAD): new insights into an old disease. JAMA 
283:897-903. 
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Comparison of craniotomy and decompressive craniectomy after evacuation of hematoma in spontaneous supratentorial 
large volume intracerebral hemorrhage

S. K. Park, M. S. Song

Neurosurgery, Incheon St.Mary’s Hospital, The Catholic University of Korea, Incheon, South Korea

Introduction: Intracerebral hemorrhage (ICH) is devastating and morality rats are high, ranging from 30-50%. Surgery has the po-
tential to reduce the volume of ICH and there is clinical and experimental evidence that mass removal might reduce nervous tissue 
damage. Although craniotomy (CR) is the commonest method for ICH removal, some surgeons prefer decompressive craniectomy 
(CE) with hematoma removal for large ICH. In this study, we retrospectively analyzed our single center consecutive experience with 
spontaneous ICH and compared the effect and prognosis between CR and DC. Material and methods: We included all patients with 
supratentorial ICH operated on with a hematoma removal with CR or DC during recent 5 years. We compiled Glasgow Coma Scale 
(GCS), hematoma volume/location, midline fist, IVH, and postoperative remnant hematoma volume/midline shift. We excluded ste-
reotactic surgery, other vascular malformation or other severe medical disease. Result: In comparison between CR and CE groups, 
there was no statistical difference in 30-day mortality (p=0.72). However, CR group showed more good GOS at 12-month than 
CE group (p=0.02). In multivariate analysis, factors affecting 30-day mortality were initial GCS, hematoma volume and time from 
surgery to ictus (p= 0.01, 0.03 and 0.01, respectively). Factors affecting 12-month GOS were IVH, time from ictus to surgery and 
postoperative midline shift (p= 0.02, 0.01 and 0.02, respectively). Conclusion: CE is not necessary for most of patients with large 
volume ICH when ICH removed properly. However, the patient who shows malignant brain swelling, difficulty in bleeding control 
or non-pulsation should considered CE. The long term prognosis were more good in CR group than CE group.
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Cyclo-oxygenase 2 is induced in the vessels of brain arteriovenous malformations and associates with inflammation

J. Frösen, B. Rezai Jahromi, S. Jauhiainen, S. Suutarinen, D. Guo, L. Pawlikowska, M. Faughnan, T. Krings, I. Radovanovic, M. 
Lawton1, H. Kim

Neurosurgery, Kuopio University Hospital, Kuopio, Finland

Introduction: Arteriovenous malformations in the brain (bAVM) may rupture causing severe disability or death. Currently there is no 
medical therapy to prevent AVM hemorrhage. Cyclo-oxygenase -2 (COX2), the target of non steroidal anti-inflammatory drug thera-
py, is an induced enzyme that plays a key role in flow induced macrophage mediated vessel wall remodeling. Inflammation has been 
previously described in bAVMs with pathological vessels growth and remodeling. We investigated whether also COX2 is expressed 
in bAVMs and associated with hemorrhage. Materials and methods: Tissue was obtained from surgery of 56 bAVMs and 3 normal 
Circle of Willis samples from autopsy. The tissue samples were studied with immunohistochemistry. Results: COX2 expression 
was found in 59% (33/56) of the bAVMs, and localized to endothelium or luminal surface of bAVM vessels in 24/56 (43%), and to 
infiltrating inflammatory cells in 23/56 (42%) of the bAVMs. No COX2 expression was found in normal Circle of Willis. Extent of 
COX2 expression correlated with the extent of inflammatory cell infiltration (r=0.46, p<0.001), but not with presence of hemosider-
in, a sign of prior hemorrhage. Inflammatory cell infiltration was observed in 51/56 (91%) of the bAVMs, and did not correlate with 
hemosiderin either. Comparison of COX2 expression with the clinical presentation is undergoing. Discussion: COX2 expression is 
induced in many bAVM vessels, as well as in the inflammatory cells that infiltrate the lesion. The possible role of COX2 signaling 
as a mediator of vessel remodeling and inflammation in bAVMs, and as a possible target for medical therapy, merits further studies.
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The efficacy of DSC-MRI for evaluation of CVR in pediatric patients with moyamoya disease

T. Kawano, Y. Ohmori, T. Nakagawa, T. Amadatsu, S. Yano

Neurosurgery, Kumamoto University, Kumamoto, Japan

Background: The evaluation of the brain circulation including cerebrovascular responsibility (CVR) is important for care in patients 
of moyamoya disease (MMD). 123I-IMP SPECT (SPECT) with acetazolamide (ACZ) challenge had been widely carried out, but 
using ACZ becomes the problem by being an off-label using and its side effects. We have already reported the efficacy of the dy-
namic susceptibility contrast magnetic resonance imaging (DSC-MRI) for evaluation of CVR instead of SPECT with ACZ challenge 
in adult moyamoya disease (Cerebrovasc Dis 2016). Here, we evaluated the efficacy of DSC-MRI in pediatric moyamoya disease. 
Methods: Twenty nine cases of MMD (average; 12.3 years old, 4-17 years old) that performed both SPECT and DSC-MRI. The 
interval of these examinations was less than ten days. DSC-MRI images were acquired using 3.0T MRI (SIEMENS Magnetom Trio). 
We took the region of interest (ROI) in anterior cerebral artery territory (ACA), middle cerebral artery (MCA) territory, basal ganglia 
and cerebellum hemisphere on cerebral blood flow, cerebral blood volume and mean transit time (MTT) images respectively. The 
ratio with the ipsilateral cerebellum were calculated for each parameter and evaluated. CVR were calculated using images acquired by 
SPECT before and after the ACZ administration. Ratio of DSC-MRI parameters and CVR were compared and evaluated in each ROI. 
Results: The MTT of the MCA territory significantly correlated with CVR (P < 0.05). However, CBF and CBV had no correlation 
with CVR. The MTT ratio had a threshold of 1.392, with a sensitivity of 43.3% and a specificity of 83.3% for predicting decreased 
CVR (less than 10%). Conclusion: MTT had a negative correlation with CVR. DSC-MRI is easy, safe and useful for detecting de-
creased CVR and can be used as a standard examination in pediatric MMD patient” care.
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Vertebral artery ostial scaffold stenting – 2 years follow-up

S. Skrylev, M. Tanashyan, I. Sinitsyn, R. Medvedev, A. Koshcheev, V. Schipakin, P. Fedin

Research center of neurology, Moscow, Russian Federation

Background: Vertebral artery ostial stenosis (VAOS) is a common pathology of patients with cardiovascular risk factors. With the 
progress in endovascular techniques in the last years, open surgery is hardly ever used today to treat VAOS. But at present time 
there is no solution on the in-stent restenosis (ISR) vertebral artery aspect. The main reason of the ISR is the hyperplasia of intima. 
Bioresorbable vascular scaffold system was used in the vertebral artery stenting for prevention of the ISR. Purpose: The purpose 
of the present study is to investigate the influence of bioresorbable vascular scaffold on the frequency of ISR. Methods: 24 Biore-
sorbable vascular scaffold Abbott Vascular Absorb (Abbott USA) were implanted in vertebral artery stenosis sinse august 2014 in 
the Research center of neurology. The most of patients (73%) were males from 60 and older. The vertebrobasilar insufficiency was 
diagnosed on ground of anamnesis, results of neurological investigation. 30% of patients had a stroke previously. All patients were 
treated with daily aspirin, clopidogrel and atorvastatin for 5 days before and 3 month after procedure. The stenosis of vertebral artery 
ostium was determined by ultrasound scanning (Toshiba Viamo, Japan) and confirmed on DSA. The lumen of vertebral artery was 
restored to normal from all patients. Patients were investigated by ultrasound scanning and brainstem auditory evoked potential 6, 
12, 24 month after stenting. Results: In one case we detect asymptomatic occlusion of operated artery. There was no lethal outcome, 
strokes during the observing time. It was not ISR vertebral artery confirmed by ultrasound scanning. Conclusion: This observing 
shows the stenting of vertebral artery by bioresorbable vascular scaffold system is safe and efficacious. However, on 2 years fol-
low-up we detect the occlusion of artery in 1 case. We going to continue observing and estimate results after scaffold dilution.

P 346

Early plasma creatinine levels after aneurysmal subarachnoid hemorrhage correlate with functional neurological outcome 
– a single center series

T. Y. Kern1, P. Schuss1, A. Hadjiathanasiou1, F. Lehmann2, î Güresir1, H. Vatter1, E. Güresir1

1Klinik für Neurochirurgie, Rheinische Friedrich-Wilhelms-Universität Bonn, Bonn, Germany 
2Klinik für Anästhesiologie und Intensivmedizin, Rheinische Friedrich-Wilhelms-Universität Bonn, Bonn, Germany

Question: Acute kidney injury is common in critically ill patients and may contribute to poor outcome. However, data on the poten-
tial influence of early plasma creatinine (pCr) in patients suffering from aneurysmal subarachnoid hemorrhage (SAH) on neurolog-
ical outcome is scarce. We therefore analyzed our neurovascular database in order to study the association between early pCr and 
functional outcome after SAH. Methods: From 2011 to April 2016, 330 patients suffering from aneurysmal SAH were treated at the 
authors institution and included in this retrospective cohort study. Information, including patient characteristics, treatment modality, 
aneurysm size and location, laboratory values, radiological features, and functional neurological outcome were assessed and further 
analyzed. Patients suffering from SAH were divided into good-grade (WFNS I-III) versus poor-grade (WFNS IV-V) on admission. 
Outcome was assessed according to the modified Rankin Scale (mRS) at 6 months and stratified into favourable (mRS 0-2) versus 
unfavourable (mRS 3-6). Results: Overall 163 of 330 patients suffering from aneurysmal SAH achieved favourable outcome (49%). 
Patients with SAH and initial pCr levels < 1.0 mg/dl achieved significantly more often favourable outcome compared to patients 
with SAH and initial pCr levels ≥ 0.8 mg/dl (p<0.01). In the multivariate analysis, higher levels of pCr (p=0.09, OR 2.8, 95% CI 
1.3 – 6.1), poor grade at admission (p<0.01, OR 8.8, 95% CI 4.7-16.3), and aneurysm size (p=0.03, OR 1.1, 95% CI 1.01-1.2) were 
predictors of unfavourable outcome. Conclusions: Increased early plasma creatinine levels are associated with unfavourable func-
tional outcome after SAH, which is a readily marker available in this patient population.
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Navigation-guided burr hole aspiration for acute cerebellar infarction

D. W. Kim1, S. D. Kang1, H. Y. Park2

1Department of Neurosurgery, Wonkwang University School of Medicine and Hospital, Iksan, Jeonbuk, South Korea 
2Neurology, Wonkwang university School of Medicine and Hospital, Iksan, Jeonbuk, South Korea

Objective: Patients with acute cerebellar infarction intractable to medical treatment typically undergo treatment with suboccipital 
cranicetomy and removal of infarcted tissue. However, this is a stressful procedure for patients due to the long operating time and 
postoperative complication especially in elderly patients or in patients with medication of anticoagulation or antiplatelet drugs. 
Thus, we investigated the efficacy of navigation-guided burr hole aspiration surgery as a treatment for acute cerebellar infarction. 
Methods: Between January 2015 and December 2016, 5 patients with acute cerebellar infarction underwent surgery using navi-
gation-guided burr hole aspiration and catheter insertion technique in our institution. Results: Preoperative Glasgow Coma Scale 
(GCS) was 13.4 and postoperative GCS score was 14.4. Mean infarction volume was 23.6 cc at admission and 13.7 cc immediately 
following surgery. There was no occurrence of surgery-related complication during the six-month follow-up period. The mean op-
eration time for catheter insertion was 43 min, and about 20 min was also added for extra-ventricular drainage. The mean Glasgow 
Outcome Scale (GOS) score after six month was 4.6. Conclusion: Navigation-guided burr hole aspiration surgery for treatment 
of acute cerebellar infarction is less time-consuming and less-invasive than other interventions, and resulted in no surgery-related 
complications. Therefore, we suggest that this surgical method could be a safe and effective treatment option for selected patients 
with acute cerebellar infarction. 
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Use of COX-2 inhibitor medication reduces the progression of intracranial aneurysms in patients

J. Frösen1, J. Björkman1, E. Ollikainen2, A. Kurtelius1, R. Tulamo2, J. Huttunen1, T. Huttunen1, M. Niemelä2, J. 
Hernesniemi2, M. Fraunberg1, J. Jääskeläinen1, T. Koivisto1, S. Ylä-Herttuala3, T. Aoki4, A. Lindgren1

1Neurosurgery, Kuopio University Hospital, Kuopio, Finland 
2Neurosurgery Research Group, Helsinki University Hospital, Helsinki, Finland 
3Molecular Medicine, University of Eastern Finland, Kuopio, Finland 
4Center for Immunoregulation Technology and Therapeutics, University of Kyoto, Kyoto, Japan

Introduction: Intracranial aneurysms (IAs) are found in 3% of the population and represent a risk of devastating intracranial 
hemorrhage. IAs that grow or have grown, have higher risk of rupture. Cyclo-oxygenase 2 (COX2) is an inducible enzyme 
that drives the formation and progression of IAs in animal models. We investigated whether use of COX2 inhibitor medi-
cation reduces the risk of IA growth and rupture in patients. Methods: IA tissue samples were first studied with immuno-
histochemistry, followed by a hypothesis driven analysis of the effect of selective COX2 inhibitor use or other NSAIDs use 
on IA growth and rupture in two cohorts of untreated unruptured IAs identified from a prospectively collected population 
based IA registry. Data of medication use was obtained from a national registry of prescriptions. For the 205 patients with 
350 untreated unruptured IAs followed for >6 months (median follow-up 1.7 years, total 790 follow-up years), growth was 
defined as >0.5mm change in diameter. For the 118 patients with life-long follow-up from diagnosis to death with 150 unrup-
tured untreated aneurysms (median follow-up 3.9 years, range 0-16.5 years, total of 590 follow-up years), medical records 
and death certificates were reviewed. Results: COX2 expression was induced in 21/36 (58)% of the IA walls and associated 
with inflammatory cell infiltration (r=0.7, p<0.001), matrix degrading proteases (MMP1,3,9)(r=0.4-0.8, p<0.007), degener-
ative wall remodeling (r=0.48, p=0.006), and rupture (p=0.006). Long term use of COX2 selective inhibitors (29/350 aneu-
rysms) reduced the risk of IA growth (relative risk reduction (RRR)= -54%, p=0.004, Kaplan-Meier), as did long term use 
of NSAIDs overall (168/350 aneurysms) (RRR= -52%, p=0.024, Kaplan-Meier). The protective effect of long term NSAID 
use in reducing risk of IA growth (HR 0.44, 95%CI 0.23-0.82 p=0.01) remained significant in Cox-regression model when 
adjusted by age, sex, family history for IAs, hypertension, IA size and IA location. In life-long follow-up, users of COX2 
selective inhibitors experienced less ruptures (4.2% vs 18.3% or 1/24 vs 23/126), as did users of NSAIDs (12.6% vs 25.6% 
or 14/111 vs 10/39). These trends were not explained by smoking, hypertension, or IA size and shape. Conclusions: COX2 
mediates degenerative remodeling of the IA wall. Pharmaceutical inhibition of COX2 may reduce the risk of IA progression 
and rupture. Prospective controlled clinical trials are warranted to confirm the results.
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