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SYMPOSIUM 1
Room: Sala delle Feste 
Wednesday, April 13
8:00 – 9:30

ESC-EFNR Joint Symposium
 
New vistas on neurorehabilitation after stroke 
Chairpersons: V. Hömberg, Germany and D. Muresanu, Romania

Restoration versus compensation: when to switch 
V. Hömberg,  Germany 

What is needed for impairment oriented neurorehabilitation? 
V. Hömberg, Germnay

From molecules over circuits to connectomes 
D. Muresanu, Romania

SYMPOSIUM 2
Room: Sala Casino
Wednesday, April 13
8:00 – 9:30

Contemporary neurosurgical management of cerebrovascular pathologies 
Chairpersons: JP Mohr, USA  and N. Etminan, Germany

Contemporary management of cavernomas 
U. Sure, Germany

Intraventricular hemorrhage, CLEAR III and beyond
I. Awad, USA

Contemporary management of aneurysms  
N. Etminan Germany

Contemporary management of parenchymatous hemorrhage 
P. Stieg, USA 



6 25. European Stroke ConferenceScientific Programme

Opening of the 25th ESC
Room: Sala Perla 
Wednesday, April 13
10:00 – 10:30

Opening
Chairpersons: M.G. Hennerici, Germany and J.P. Mohr, USA

s

SYMPOSIUM 3
Room: Sala Perla
Wednesday, April 13
10:30 – 12:30

ESC- ESC Joint Symposium
 
Update on the management of acute ischemic stroke patients - The future role of 
neurologists, neuroradiologists and cardiologists
Chairpersons: P. Lanzer, Germany and A. Schwartz, Germany
 

What is the impact of a stroke neurologist in the future management of acute ischemic stroke?
M.G. Hennerici, Germany

Update on endovascular treatment of acute ischemic stroke
S. Meckel, Germany  

Transfer of interventional skills: real option or real error?
M. Haude, Germany  

Could cardiologists treat stroke patients; and if yes, should they?
T. Lüscher, Switzerland 

Towards stroke curriculum for interventionists
P. Lanzer, Germany  

Round table discussion
Speakers and Chairpersons
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LUNCH SYMPOSIUM 
Room: Sala Perla
Wednesday, April 13
12:30 – 13:30 

The role of interventional cardiology in stroke prevention
Chairperson: P. Lanzer, Germany   

Overcoming your treatment inertia: moving to device over drug for stroke prevention in atrial fibrillation
W. Gray, USA
   
The rebirth of PFO closure?
M. Vavouranakis, Greece  

SYMPOSIUM 4
Room: Sala Perla
Wednesday, April 13
13:30 – 15:00

Atrial cardiopathies as a cause of cryptogenic stroke: beyond atrial fibrillation
Chairpersons: M.S.V. Elkind, USA  and  H. Kamel, USA    

Cardiac monitoring for the detection of atrial fibrillation in patients with unexplained stroke 
R. Veltkamp, United Kingdom  

Serum and structural biomarkers of atrial dysfunction and stroke risk
M. Katan, Switzerland   

Electrophysiologic measures of atrial dysfunction and stroke risk 
H. Kamel, USA    

Therapeutic implications of the concept of atrial cardiopathy
M.S.V. Elkind, USA   
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TEACHING COURSE 1
Room: Sala delle Feste 
Wednesday, April 13
13:30 – 15:00

Posterior circulation stroke
Chairpersons: J.S.Kim, South Korea  and  R. Kern, Germany   

Brainstem stroke patterns – an update  
J. S. Kim, South Korea 

Oculomotor presentations of brainstem ischemia 
D. Kömpf, Germany  

Imaging posterior circulation strokes  
R. Kern, Germany  

Treatment concepts of basilar artery occlusion
K. Szabo, Germany  

HIGHLIGHTS SESSION 1 
Chairperson: M. G. Hennerici 

Room: Sala Casino 
Wednesday, April 13
13:30 – 15:00

O 001 
13:30  
 
Acute extracranial stenting is associated with favorable outcome in atherosclerotic patients with tandem 
occlusion of anterior circulation treated with mechanical thrombectomy.
C. Motta1, S. Pizzuto1, S. Merolla1, R. Gandini1, P. Stanzione1, G. Koch1, F. Sallustio1

1Neurology, Tor Vergata University, Roma, ITALY

Question. Acute tandem occlusion of the anterior circulation is associated with severe stroke symptoms, poor outcome and a very 
limited response to systemic thrombolysis. Thrombectomy associated with stenting of the internal carotid artery (CAS) has been sug-
gested as an efficacious strategy for tandem occlusions. This approach is debated since the antiplatelet therapy related to stenting is 
associated with higher risk of symptomatic intracranial hemorrhage (sICH). Because ischemic stroke is etiologically heterogeneous 
(ie, atherosclerosis versus cardiac embolism), we hypothesized that different stroke etiologies might respond differently to different 
kinds of treatment. The purpose of the present work is to investigate if stenting of proximal occlusion is associated with favorable 
outcome depending on the stroke etiology in patients with tandem occlusion of anterior circulation treated with mechanical throm-
bectomy. 
Methods. Patients with acute ischemic stroke (AIS) due to intracranial occlusion of the middle cerebral artery (MCA) in association 
with occlusion of the ipsilateral internal carotid artery (ICA) who underwent endovascular treatment in our stroke center between 
2012-2015 were retrospectively identified. Radiographic, clinical and demographic data were drawn from imaging records and dis-
charge reports. Modified Rankin Scale (mRS) after 3 months was adopted for outcome. Endovascular treatment was associated to 
intravenous (i.v.) thrombolysis with tissue plasminogen activator (tPA), if there were no contraindications, and CAS when necessary. 
TOAST classification was used to classify etiological diagnosis. Thrombolysis in cerebral infarction (TICI) score described revascu-
larization. 
Results. Out of 60 patients 51.7% were atherothrombotic, 30% cardioembolic, 5% dissection and 13.3% of undetermined origin. 
Thirty-two patients (53.3%) underwent CAS. Considering separately the cardioembolic and the atherothrombotic group in a two-way 
ANOVA analysis, CAS was associated with a significant effect on clinical outcome only in the atherosclerotic group (CAS, p=0.004; 
tPA, p=0.36; interaction, p=0.20). Conversely a significant effect of tPA was found for the cardioembolic group (CAS, p=0.29; tPA, 
p=0.04; interaction, p= 0.71). Multivariate ordinal logistic regression in order to evaluate the effect of tPA and CAS on mRS after 3 
months showed that only for the atherosclerotic group CAS was an independent variable associated with clinical outcome when ad-
justed for age, NIHSS at onset, time to recanalization, TICI and sICH. 
Conclusions. Stenting of extracranial ICA combined with mechanical thrombectomy can be an effective treatment for AIS due to 
tandem occlusion of atherosclerotic origin. Cardioembolic tandem occlusion are besides susceptible of tPA treatment in association 
with mechanical thrombectomy.
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O 002 
14:00  

Sex differences in long-term mortality and disability of stroke: the INternational STroke OUtComes STudy 
(INSTRUCT)
H. Phan1, M. Reeves2, L. Blizzard1, A. Thrift3,4, D. Cadilhac3,4, E. Heeley3, S. Gall1

1Menzies Institute for Medical Research , Hobart, AUSTRALIA; 2Department of Epidemiology, Michigan State University, East 
Lansing, USA; 3, The Florey Institute of Neuroscience and Mental Health, Melbourne University, Heidelberg, AUSTRALIA; 4De-
partment of Medicine, School of Clinical Sciences at Monash Health, Monash University , Clayton, AUSTRALIA

Question: It is uncertain why women suffer worse long-term outcomes after stroke than men. We examined sex differences in mor-
tality and disability 1 and 5 years after stroke and identified factors contributing to these differences.  
Methods: Individual patient data pooling study of incident strokes (ischaemic and haemorrhagic) from 1987-2013 obtained from 13 
population-based cohorts from Australasia, Europe, South America and the Caribbean. Data on socio-demographics, stroke-related 
factors and pre-stroke health were obtained for each patient and harmonized between studies. Poisson modelling estimated the mor-
tality rate ratio (MRR) for women compared to men at 1 year (13 studies) and 5 years (8 studies) post-stroke. Log binomial regres-
sion estimated the relative risk (RR) of poor outcome (modified Rankin scale>2 or Barthel Index <20) for women compared to men 
at 1 year (9 studies) and 5 years (6 studies) after stroke. Also, we used random-effects meta-analysis to pool the mortality rate ratio 
and relative risk of disability after stroke. Multivariable models were adjusted for potential confounders including age, pre-stroke 
dependency, stroke severity and comorbidities.  
Results: A total of 16640 first-ever-stroke patients with follow-up data to 1 year and 13,246 with follow-up to 5 years were includ-
ed. The pooled crude mortality was greater in women than men at 1-year (MRR 1.34; 95% CI 1.24-1.44) and 5 years (MRR 1.24; 
95% CI 1.14-1.35). However, these sex differences were reversed after adjustment for confounders at both 1 year (MRR 0.90; 95% 
CI 0.80-1.02) and 5-years post stroke (MRR 0.85; 95% CI 0.73-0.98). Similarly, the pooled crude RR for disability after stroke was 
greater in women than men at 1-year (RR 1.31; 95% CI 1.17-1.47 and 5-year (RR 1.29 95% CI 1.15-1.44), but these sex differences 
disappeared after adjustment at both 1 year (RR 1.08; 95% CI 0.97-1.20) and 5-years post stroke (RR 1.06; 95% CI 0.96-1.18). The 
key contributors to worse outcomes in women were greater age, pre-stroke dependency, severe strokes and atrial fibrillation (AF, 
mortality only) compared with men. Conclusion: Worse outcomes in women were mostly due to age and potentially modifiable fac-
tors of stroke severity and AF providing potential targets to reduce the impact of stroke in women.

L 001 
13:50  
 
Novel assistive interactively controlled sit-to-stand trainer using multi-axial pneumatic soft-actuators - re-
sults of a pilot study in acute stroke patients
H. Baezner1, L. Vüllers1, D. Baiden2, O. Ivlev2

1Neurology, Klinikum Stuttgart, Stuttgart, GERMANY; 2Institut für Automatisierungstechnik, University of Bremen, Friedrich-Wil-
helm-Bessel-Institut, Bremen, GERMANY

Background: Successful recovery of motor function after stroke strongly depends on neuronal plasticity. Modern rehabilitation con-
cepts support a dose-dependent effect of physiotherapy. Further, therapeutic effects are believed to depend on active participation of 
patients which is usually higher in tasks leading to improvements in activities of daily living (ADL). Since a high dose of physiother-
apy is demanding on staff resources, there is a need for novel training concepts. Ideally, these concepts should allow for high quality 
cost-effective training. Here, we present the results of a pilot study using a novel sit-to-stand trainer. 
Methods: Using two identical pneumatically driven exoskeletons operating actively or passively depending on the paretic side, and 
adding a walking frame for balance support, we were able to set up a training scenario for repetitive rising tasks. The interaction 
control concept transfers motions from the healthy leg to the paralyzed leg based on position errors between master and slave exo-
skeleton. Thus, the system provides a base-stabilization of the affected leg. Additional support may be triggered dependent on body 
posture or via hand-held control unit. The direct rotary soft-actuators operate without mechanical transmission and are beneficial 
for gentle interaction due to inherent (passive) compliancy. A graphical interface handled intuitively and providing user instructions 
on screen is the key for patient motivation. We aimed at implementing this setup in the context of acute stroke rehabilitation in our 
stroke unit. 
Results: 10 acute stroke patients from our stroke unit (9 men, mean age 66 ys) were included in this feasibility study. Disability in 
rising from bed or chair was scored using the Short Physical Performance Battery (SPPB, scores range from 0 (severe disability) to 
12 (no disability)). Patients had mild to moderate disability with a mean score in SPPB of 8.0 (range: 3-12). The sit-to-stand train-
er could be applied in all patients. Acquired data proved equivalent guidance of both legs. In 3 patients the clinical application was 
hampered through the narrow range of exoskeleton alignment. 
Conclusion: We were able to introduce this novel assistive interactively controlled sit-to-stand trainer in a clinical context. Given 
minor technical improvements as to the range of exoskeleton alignment we plan to conduct a prospective therapeutic trial comparing 
the device with conventional rehabilitative measures in the setting of a stroke rehabilitation center.
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L 002 
14:20 

Increasing cortical motor lateralization through real-time fMRI neurofeedback after stroke 
Y. Huang1, H. Neyedli2, L. Josephs1, E. Hinson1, B. Gao3, M. Lührs4, R. Goebel4, H. Johansen-Berg1

1Clinical Neurosciences, University of Oxford, Oxford, UNITED KINGDOM; 2Department of Kinesiology, Dalhousie University, 
Halifax, CANADA; 3Hotchkiss Brain Institute, The University of Calgary, Calgary, CANADA; 4Department of Cognitive Neurosci-
ence, Maastricht University, Maastricht, NETHERLANDS

Introduction 
Poor motor recovery after stroke is associated with a bilateral pattern of brain activity, with an under-activation of the ipsileisonal 
motor areas and over-activation of contralesional motor areas when moving the stroke-affected limb. In patients with better motor re-
covery, activity becomes increasingly lateralized, paralleling their recovery process. The current study aims to investigate the use of 
real-time fMRI neurofeedback as a means for chronic stroke patients to regulate their cortical motor activity, leading to an increase 
in laterality during hand movements. 
Methods 
Twenty chronic stroke patients were recruited (7 females, mean age = 59.9yo, mean years post stroke = 3.45) and assigned to either 
the Neurofeedback Group (NF, n=10) or the Sham Group (SH, n=10). All participants underwent a pre-feedback (FB) scan, three 
runs of FB scans and a post-FB scan with a 3T scanner (Siemens, Erlangen, Germany). Based on the results from the pre-FB scan, an 
18x18x10mm ROI, centered over the peak activation in the cortical motor areas was chosen for each hemisphere. During FB scans, 
FB signals were derived from BOLD percent signal change (PSC) from these ROIs and presented to the participants using two bar 
graphs (one for each ROI) using Turbo-BrainVoyager software (Brain Innovation, Maastricht, The Netherlands). Participants were 
required to increase the height of the bar that represents brain activity from their stroke-affected side and minimize the activity from 
their unaffected side by moving only their affected hand. For participants in the Sham group, a replay of FB from another participant 
was used instead. In a post-FB scan participants moved their affected hand in the absence of FB to test whether any change in later-
alized activity could be maintained following feedback removal. Lastly, to examine the effect of FB training on laterality of cortical 
motor activity, a laterality index (LI) where PSC from the contraleisonal side was subtracted from the ipsileisonal side was computed 
for offline statistical analysis after the experiment. 
Results  
An ANCOVA performed with LI from pre-FB scan as a covariate revealed the NF group had higher LI during FB scans than the SH 
group. Further analysis showed that ipsilesional PSC was greater than the contraleisonal PSC only in the NF group but the difference 
was not significant in the SH group. To examine for possible transfer effect in the absence of FB, a RM ANOVA was performed for 
the LI from the pre-FB and post-FB scan. Analysis revealed a trending Group-by-Scan interaction, with the NF group showing an 
increase in LI from pre-FB to post-FB scan but not the SH group. 
Conclusions 
The current study suggests that neurofeedback using real-time fMRI can be used to increase laterality of cortical motor activity 
during movement execution in chronic stroke patients. Future directions should focus on ensuring this approach has a longer lasting 
effect after neurofeedback is removed for it to be useful for stroke rehabilitation.

O 003 
14:10 – 14:20 
Epidemiology of stroke and stroke treatment  

Clinical characteristics, outcomes, and risk factors of out-of-hospital cardiac arrest caused by stroke: a na-
tionwide, population-based, observational study
T. Fukuda1, N. Ohashi-Fukuda1, Y. Kondo2, T. Sera3, K. Doi1, N. Yahagi1

1Department of Emergency and Critical Care Medicine, The University of Tokyo, Tokyo, JAPAN; 2Division of Acute Care Surgery, 
Trauma, and Surgical Critical Care, Department of Surgery, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, 
USA; 3Department of Acute Critical Care and Disaster Medicine, Tokyo Medical and Dental University, Tokyo, JAPAN

Question: Stroke has remained one of the leading causes of death worldwide during the past decade [1]. It can lead to sudden death 
as well as death in the long run [2]. However, only very limited information is available regarding stroke-related out-of-hospital car-
diac arrest (OHCA) [3]. We aimed to assess the clinical characteristics of stroke-related OHCA and identify the factors associated 
with outcomes, using national administrative data. 
Methods: We identified all adult OHCA caused by stroke or cardiac etiology in the All-Japan Utstein Registry of the Fire and Disas-
ter Management Agency between 2005 and 2010, to compare stroke-related OHCA with cardiogenic OHCA. The primary outcome 
was neurologically favorable survival. 
Results: Of the eligible 243,140 patients, 18,682 (7.7%) were stroke-related OHCA. Compared to cardiogenic OHCA, stroke-related 
OHCA had more chance of pre-hospital ROSC (9.9% vs. 5.9%, p<0.0001) but less chance of one-month survival (3.6% vs. 4.9%, 
p<0.0001) and favorable neurological outcome (1.2% vs. 2.6%, p<0.0001). After adjustment for confounding factors, pre-hospital 
ROSC rates were higher (adjusted OR 2.47 [95%CI 2.34-2.62]) but neurologically favorable survival rates were lower (adjusted OR 
0.66 [95%CI 0.57-0.76]) among stroke-related OHCA patients. In stroke-related OHCA, younger age, witness, and shockable initial 
rhythm were associated with improving outcomes. Seasonal or circadian factors had no critical impact on neurological outcome. In 
addition, pre-hospital advanced life support techniques (such as epinephrine administration or advanced airway management) did not 
contribute to favorable neurological outcome. 
Conclusions: Stroke-related OHCA had lower one-month survival and poorer neurological outcome than cardiogenic OHCA, al-
though it was not so hopeless as to be considered medically futile. To improve outcomes of stroke-related OHCA, further research 
including in-hospital information will be required.

References 
[1] World Health Organization. The top 10 causes of death. Geneva: WHO. Available at http://www.who.int/mediacentre/factsheets/
fs310/en/ 
[2] Sörös P, Hachinski V. Cardiovascular and neurological causes of sudden death after ischaemic stroke. Lancet Neurol 
2012;11(2):179-88. 
[3] Arnaout M, Mongardon N, Deye N, et al. Out-of-hospital cardiac arrest from brain cause: epidemiology, clinical features, and 
outcome in a multicenter cohort*. Crit Care Med 2015;43(2):453-60.
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O 005 
14:40 

Impact of VEGF gene polymorphism on extracranial internal carotid artery (ECICA) stenosis associated 
stroke
R. Yadav1, B. K. Yadav1, B.- S. Shin1

1Clinical trial Center-Functional Food, Chonbuk National University, Jeonju, SOUTH KOREA

Background: Extracranial internal carotid artery stenosis (ECICA) is recognized as a well modifiable risk factor for stroke which is 
major cause of mortality and morbidity worldwide. Atherosclerosis of the ascending aorta is an independent predictor of pre-oper-
ative stroke. Stroke is the first manifestation of calcific aortic stenosis. Endothelial dysfunctions were observed in the patients with 
aortic stenosis and without coronary artery disease. Vascular endothelial growth factor (VEGF) is a major angiogenic factor and a 
prime regulator of endothelial cell proliferation. VEGF plays a crucial role in the maintenance of endothelial integrity and physiolog-
ical function of endothelium via endothelial repair, endothelial survival, and its anti-apoptotic effects. The exact pathophysiology of 
ECICA is not clear yet. Therefore, this study was designed to assess the frequencies of these polymorphisms in Korean patients with 
ECICA associated stroke and to explore the relation of these polymorphisms with different biochemical parameters with respect to 
the development of ECICA-stroke. 
Methodology: This study consisted of total 650 stroke patients among which 232 was diagnosed with ECICA stenosis while 418 
had no ECICA stenosis by Doppler and duplex ultrasound of the extracranial arteries. Venous blood samples from all participants 
were collected in EDTA anticoagulant containing container and serum was separated and genomic DNA was isolated and purified 
from blood cells using Quick Gene DNA whole blood kit S (Life Science, Japan), according to the manufacturer’s instruction. The 
three SNPs -2578C>A,-1154G>A and +936C>T in the VEGF gene were assessed by the real- time PCR coupled with melting curve 
analysis. Serum samples were analyzed for biochemical parameters in an automated clinical chemistry analyzer in the department of 
Laboratory Medicine, CBNU Hospital. 
Results: The CA and CA+AA (A-allele bearing) genotype frequencies of -2578 C>A polymorphism (AOR=1.46 and 1.47, respec-
tively) and GA genotype frequency of -1154G>A polymorphism (AOR=7.33) showed significant association with ECICA-stenosis. 
However the haplotype frequencies ,C-A-A, T-A-C and T-A-A (+936/-1154/-2578) were demonstrated significant difference be-
tween stroke with ECICA stenosis and stroke without ECICA stenosis. ECICA-stenosis stroke has also significantly higher number 
of individual having the tHcy (≥ 12 μmol/L) than the wild type reference genotype with less than 12 μmol/L tHcy with VEGF SNPs 
(-2578C>A and -1154 G>A) . 
Conclusion: This study notices the first time the association of VEGF genetic polymorphisms with ECICA-stenosis associated 
stroke.
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The association between hypertriglyceridemia and acute lacunar infarction in Korean population
K. B. Lee1, J.- M. Park2, T. H. Park3, Y.- J. Cho4, S. J. Lee5, D.- E. Kim6, J. C. Choi7, J. Lee8, J.- T. Kim9, J.- K. 
Cha10, K.- H. Yu11, J. Lee12, J. S. Lee13, H.- J. Bae14

1Neurology, Soonchunhyang University Seoul Hospital, Seoul, SOUTH KOREA; 2, Eulji General Hospital, Seoul, SOUTH KO-
REA; 3, Seoul Medical Center, Seoul, SOUTH KOREA; 4, Inje Universith Ilsan Paik Hospital, Goyang, SOUTH KOREA; 5, Eulji 
University Hospital, Daejeon, SOUTH KOREA; 6, Dongguk Universith Ilsan Hospital, Goyang, SOUTH KOREA; 7, Jeju National 
University College of Medicine, Jeju, SOUTH KOREA; 8, Yeungnam University Medical Center, Daegu, SOUTH KOREA; 9, Chon-
nam National University Hospital, Gwangju, SOUTH KOREA; 10, Dong-A University Hospital, Busan, SOUTH KOREA; 11, Hallym 
University Sacred Heart Hospital, Anyang, SOUTH KOREA; 12, Korea University College of Medicine, Seoul, SOUTH KOREA; 13, 
Asan Medical Center, Seoul, SOUTH KOREA; 14, Seoul National University Bundang Hospital, Seongnam, SOUTH KOREA

Question : 
The elevation of serum triglyceride (TG) increases incidence of ischemic stroke, and is associated with microvascular complication 
in patients with diabetes. However, the stroke subtype linked to TG is largely unknown. This study was to know whether TG is asso-
ciated with acute lacunar infarction in Korean population. 
Methods : 
We used a prospective web-based database registering patients with acute ischemic stroke from 15 centers in Korea between Apr 
2008 and Nov 2014. A total 31,378 cases within 7 days from onset were enrolled excluding imaging-negative transient ischemic at-
tack. We compared the lipid profiles among stroke subtypes by analysis on variance (ANOVA) and Duncan posthoc test. The differ-
ences of serum lipid levels were also demonstrated among the groups stratified by initial stroke severity, prestroke functional status, 
time from onset and the hospitals. Multivariable logistic regression model was used to determine the associated factor for lacunar 
infarction (SVO) compared with large artery atherosclerotic infarction (LAA). 
Results : 
The means of serum TG level were 128.0±82.6 in LAA and 138.5±90.5 in SVO while those of low-density lipoprotein (LDL) were 
113.4±39.0 and 114.9±35.7 in each. The higher quartiles of serum TG level had a larger proportion of SVO infarction (12.1%, 
17.4%, 20.4%, and 25.0%). As stratified by NIHSS, prestroke mRS, time from onset and the hospitals, serum TG levels were con-
sistently higher in SVO than LAA. TG of SVO was significantly higher than that of LAA in ANOVA and posthoc analysis (P<.001). 
In multivariable logistic regression, the second through fourth TG quartiles were associated with increased risk of SVO (OR 1.25, 
95%CI 1.14-1.43; OR 1.33, 95%CI 1.18-1.49; OR 1.48, 95%CI 1.32-1.66). The association were maintained after adjusting for 
WBC, and attenuated for additional CRP. 
Conclusions : 
Serum TG level was independently associated with acute lacunar infarction in Korean population. Further prospective cohort study 
is warranted to elucidate the pathophysiologic mechanism of TG for ischemic stroke.
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Structural factors involve in the process of family adaptation to disorders in activities of daily living in 
stroke survivors
H. A. Haghgoo1, T. Haji Ahmad1

1Occupational Therapy, University of Social welfare and Rehabilitation Sciences, Tehran. IRAN

Context: stroke survivors suffer from a wide range of disabilities especially disability in activities of daily living (ADL) performan-
ces. Familial structures play important roles in adaptation with new conditions imposed by stroke attack. These structural factors act 
as either inhibitors or facilitators in the process of familial adaptation with disabilities in ADL performances of stroke survivors. This 
study as a part of a greater study, was performed to describe the background/structural factors affecting the familial adaptation pro-
cess in these patients.  
Method of research: this qualitative research using grounded theory methodology was performed in two cities in Iran in 2013-2015. 
The sampling method was initially purposeful then continued with theoretical sampling based on the collected data and emerging 
theory. The selection of participants continued until data saturation. 31 participants were recruited which included; 20 family mem-
bers of older people with stroke, 4 people with stroke and 7 expert from therapy team. The main sources of data collection were se-
mi-structured interviews. Data were analyzed using Strauss and Corbin (2008) approach.  
Findings: The data analysis showed that families who had access to more resources, or facilitators have achieved better and more 
accurate compliance with activities of daily living in patients with stroke. In contrast, families facing more barriers and inhibitors, 
show more difficulties in adaptation with the problem. The barriers and facilitators in adaptation with activities of daily family life 
of patients with stroke were classified in the four categories which each consisted of different subcategories as below: 1- The de-
vastating nature of the illness(Sudden incidence of disability, long life impairment); 2-Special conditions in old age (incidence and 
prevalence of cardio-vascular diseases, Metabolic diseases, other health threatening conditions, the generation gap); 3- Intrafamilial 
factors (familial Culture and beliefs, familial structure, previous experiences of care givers, financial affordance , simultaneous chro-
nic disease in other family members);and 4- Extra familial factors (social interactions, Insufficient coverage of treatment expenses, 
Insurance payment system). 
Discussion and conclusion: identifying structural factors underlying family adaptation to ADL performance in older people with 
stroke revealed that personal, family, and social factors in accompanying with the nature of disease are determining the process of 
adaptation. An interaction between these factors is necessary to help in patients rehabilitation and reintegration.
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Acute and chronic cerebral vascular events in the setting of myeloproliferative disorders
P. Kuznetsova1, M. Tanashyan1, O. Lagoda1, A. Shabalina2, A. Melikhyan3, I. Subortseva3, A. Chechetkin1, R. 
Medvedev1

1Angioneurology, Research Center of Neurology, Moscow, RUSSIAN FEDERATION; 2Laboratory diagnostics, Research Center of 
Neurology, Moscow, RUSSIAN FEDERATION; 3Clinical Department, Research Center of Hematology, Moscow, RUSSIAN FED-
ERATION

BACKGROUND: Disturbances of microcirculation play a significant role in the development and progression of both acute and 
chronic cerebrovascular diseases (CVD) and may be associated with different hemogram abnormalities. One of the reasons of pro-
thrombogenic state of the endothelium is the number increase of blood corpuscles leading to myeloproliferative disorders (non-Ph) 
(MPD) including essential thrombocytemia (ET), polycythemia vera (PV), primary myelofibrosis (PM). 
MATERIALS AND METHODS: The study group comprised 83 patients (mean age 45 yrs; 37% male), divided into three subgroups: 
patients with ET (n = 33), PV (n = 32), PM (n = 18). All patients with PV had a JAK2 V617F polymorphism. All patients underwent 
a clinical and neurological exam, an MRI-scan of the brain, ultrasound of the brachiocephalic arteries, thorough blood tests (incl. 
measurements of platelet aggregation), endothelial function assessment.  
RESULTS: In 83% (n=70) cases patients had chronic CVD, with the most frequently identified symptoms being asthenia (92%) 
and headache (72%). Other manifestations, such as vestibular disorders were observed in 20% patients (n=17), motor disorders in 
15% (n=12) and sensory disorders in 17% (n=14) cases. Neurological symptoms in 53% of cases (n=55) were associated with focal 
changes of the brain on MRI localized in the subcortical area of the frontal and parietal lobes. 13 patients suffered acute cerebrovas-
cular accident, 7 of them had thrombotic occlusion one of the internal carotic artery leading to hemispheric infarcts. Differences in 
platelet aggregation between subtypes of MPD were not significant, yet an overall reduction was observed (the reason being anti-
platelet therapy). 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).  
CONCLUSION: Patients suffering MPD had asymptomatic focal changes in the brain in the absense of concomitant vascular disease 
(hypertension, atherosclerotic vascular disease, heart rhythm disorders) in 50% of cases. MPD, while remaining un- or underdiag-
nosed, present a major concern in the cerebrovascular setting. 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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Beyond seizures - is there any other safety concerns for rTMS in patients with brain diseases?
K. Tawfik1

1Ain-Shams, Cairo, EGYPT
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Stroke rehabilitation effectiveness and considerations for stroke system designs globally 
J. Prvu-Bettger1

1Duke University, Hillsborough, USA

Question: Rehabilitation care after a stroke is considered one of the most cost-efficient and widely applicable components of care to 
reduce stroke-related disability and improve health outcomes. However, beyond the provision of rehabilitation in a stroke unit, evi-
dence for the comparative effectiveness of different rehabilitation service options after the acute hospitalization is limited. Further, 
the organization and delivery of care globally for stroke patients may limit the applicability of translating evidence of effectiveness 
from one country to other developed and developing nations. This paper presents the effectiveness of rehabilitation post-stroke in the 
U.S. and how it relates to health care organization globally. 
Methods: The provision of rehabilitation care after an acute ischemic stroke (AIS) was described using data from a national cohort 
of stroke survivors in the U.S. Mortality, all-cause rehospitalization and home-time in the year after stroke were compared for stroke 
survivors who received the most common service options. The provision and effectiveness of rehabilitation care in the U.S. were 
compared to published reports identified in a systematic review of rehabilitation services and effectiveness, with a targeted focus on 
low and middle income countries. 
Results: More than half of adults who experience an AIS in the U.S. were discharged from the hospital to a short-term inpatient care 
setting (24% to inpatient rehabilitation and 27% to skilled nursing facilities) and 49% were discharged to the community to receive 
either care in the home (15%) or rehabilitation in an outpatient clinic (7%). It was not uncommon to receive stroke care in three or 
more settings (53%) and evidence of benefit for rehabilitation care attenuated over time. Comparison of any rehabilitation vs. none 
was not possible due to the imbalance in patient characteristics. This limits the applicability of findings beyond the U.S. as the or-
ganization and availability of rehabilitation services is somewhat unique. Post-acute rehabilitation in developing countries is predo-
minantly provided in the community. Health services research of post-acute stroke care and rehabilitation in low and middle income 
countries is extremely limited. The majority of research, and still largely limited to developed countries, examines acute stroke units 
that include rehabilitation or early supported discharge models. Few low and middle income countries have research of multidiscipli-
nary inpatient rehabilitation or home and community based programs. 
Conclusions: There is a tremendous opportunity to examine the availability, provision and effectiveness of post-acute stroke rehabili-
tation globally.
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Evaluation the performance of a stroke subject while walking with external powered orthosis, carbon ankle 
foot orthosis and posterior leg spring orthosis
H. Talebi1, A. Poorghasem1, F. Sate1, N. Mazaherytehrani1

1Isfahan University of Medical Sciences, Isfahan, IRAN
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Comparison of walking performance among individuals with hemiplegic stroke and healthy persons 
H. Talebi1, A. Poorghasem1, N. Mazaherytehrani1, F. Sate1

1Isfahan University of Medical Sciences, Isfahan, IRAN

No presentation/registration
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Reversing abnormal hypertonia in post-stroke patients using the Neuro-IFRAH approach 
M. A. Chang1

1Neuro-IFRAH Organization, San Diego, USA

Introduction: Bakheit proposed the term “reversible muscle hypertonia” to replace the term post-stroke spasticity. This term serves 
as a guide for clinical management and rehabilitation and assumes the condition is “potentially treatable with conservative methods”. 
This paper shows the reversal of muscle hypertonia in individuals affected by stroke greater than one-year after treatment from skil-
led therapist using the Neuro-IFRAH Approach at an outpatient clinic. This study emphasizes clinical expertise in applying specific 
skilled intervention necessary for acquisition of close to normal movement. 
Objectives: The purpose of this paper is to present case studies of 2 individuals with greater than one-year post-stroke muscle hy-
pertonia with resulting reversal of abnormal movement and restoration of active control at the focal or regional level. This paper will 
provide scientists access to efficacious clinical practices that enhance understanding of specific activity dependent plasticity. 
Patients/ Methods: Patient A (Fig.1) is a 39 year old male who has post-stroke muscle hypertonia of his left upper extremity for five 
years. Patient B (Fig.2) is a 79 year old male who has post-stroke muscle hypertonia for one year, primarily affecting his right hand. 
Both patients were refractory to previous rehabilitation programs and were referred by their therapists to the clinic and patients‘ see-
king further treatment. 
Both patients were treated in a clinic by the author of the Neuro-IFRAH Approach, Waleed Al-Oboudi, an occupational therapist and 
national educator in rehabilitation of individuals affected by stroke or brain injury. Previous attempts to measure spasticity like EMG 
and Tardieu scales were found to be flawed and invalidated. Thus, providing valid measures of muscle hypertonia or spasticity is 
beyond the scope of this paper.  
Results: The case studies demonstrate that restoration of close to normal active control at the focal or regional level is possible 
with a skilled clinician. The potential for recovery extends to individuals with chronic post-stroke muscle hypertonia. These studies 
emphasize that clinicians must be able to design interventions and show results beyond the impairment level; outcomes that conti-
nually support the regained motor recovery for the patient to be able to participate in functional activities and their life roles. 
Conclusion: Chronic post-stroke muscle hypertonia is reversable. Close to normal movement can be restored with conservative 
measures applied by a skilled clinician. Thus, the importance of clinical expertise in delivering effective interventions is key to acti-
vity dependent plasticity. Neuroscientists and clinicians/therapists may need to consider an expanded evidence based practice pillars: 
1. The incorporation of appropriate external evidence if available in treating the patient. 2. Clinical expertise and decision making in 
the application of efficacious intervention/s that show results to support patient‘s functional activities and life role participation. 3. 
Patient choices, participation and interaction with the skilled clinician throughout the process of rehabilitation.
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The relationship between subjective postural vertical and trunk impairment scale (TIS) in patients with 
acute stroke

K. Fukata1, K. Amimoto1, Y. Fujino1,2, M. Inoue2, M. Harimoto2, Y. Hasuda2, Y. Takahashi2, A. Sumiya2, S. Takaishi2, S. Makita2, H. 
Takahashi2

1Faculty of health sciences, Tokyo metropolitan university, Arakawa, JAPAN; 2, Saitama medical university international medical 
center, Hidaka, JAPAN

Question 
Sitting balance disorder is the primary problem in patients with acute stroke. Subjective postural vertical (SPV) is considered as an 
internal representation of verticality, but the relationship between SPV and sitting balance is unclear. The purpose of this study was 
to investigate the influence of SPV on sitting balance in patients with acute stroke. 
Methods 
Thirty-seven patients with acute stroke (age 69.3 years; period from onset 14.7 days; 23 right brain damage / 14 left brain damage) 
participated in this study. The subjects understood their informed consent under the approval of ethics committees. 
For measurement of SPV, we used an originally designed Vertical Board (VB). The subjects were seated on the VB and tilted to the 
right or left side (the starting position at 15°or 20°) in frontal plane, with eyes closed (SPV) or with eyes open (SPV-EO). The VB 
was then rotated towards the opposite direction until the subjects reported that they felt an upright position. The VB was rotated 
manually at a velocity of 1.5°. We calculated two indices: the mean value of orientation (M) as directional error and the standard de-
viation (S) as inconsistency. Sitting balance was assessed by the Trunk Impairment Scale (TIS). The relationship between subjective 
vertical perception and the TIS was tested using the Pearson‘s correlation coefficient. 
Results 
The value of SPV-EO (M) and SPV-EO (S) were -0.5°, 4.0. SPV (M) and SPV (S) were -0.9°, 4.4, respectively. The TIS score was 
11.5. The TIS score was related to the value of SPV-EO (S) (r=-0.45, P<0.01), but there was no significant relationship for other pa-
rameters of verticality. 
Conclusion 
The results of this study suggested that standard deviation of SPV-EO was an important factor affecting the sitting balance. Therefo-
re, inconsistency of SPV-EO might modify the patient’s postural disorder.
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Baicalin-loaded cationic solid lipid nanoparticles conjugated with OX26 for brain delivery: biodistribusion, 
cell uptake and efficacy in focal cerebral ischemia/reperfusion

L. Zhidong1, Z. Li1, H. Rui1, L. Xiaolei1, O. Chukwunweike Ikechukwu 1, G. Lili 1, H. Qiansong1, Z. Hainan 1

1Tianjin University of Traditional Chinese Medicine, Tianjin, CHINA

To clarify the tissue distribution and in vitro uptake of PEGylated cationic solid lipid nanoparticles modified by OX26 antibody 
(OX26-PEG-CSLN)and to investigate the effect of Baicalin-loaded OX26-PEG-CSLN on ischemia/reperfusion injury, we have 
determined 6-coumarin and Rhodamine B as fluorescence probes, which could reflect nanoparticles visualized and quantitated.The 
bEnd.3 cell was chosen to build an easy BBB model to study the brain delivery property of OX26-PEG-CSLN and PEG-CSLN in 
vitro. The tissue distribution and in vivo imaging experiments proved that OX26-PEG-CSLN and PEG-CSLN could enhance BBB 
permeability, prolong circulation time of nanoparticles and consequently improve the bioavailability of baicalin, highlighting the 
advantage of using the PEGylation and OX26 conjugation for brain targeting.The high content screening systems showed that the 
transfer speeds were faster and uptake intensities of OX26-PEG-CSLN-C6 and PEG-CSLN-C6 were higher than unmodified CS-
LN-C6 significantly on bEnd.3 cells. And to investigate the effect of Baicalin-loaded OX26-PEG-CSLN on ischemia/reperfusion 
injury, we made the histopathological evaluation and found that the cerebral ischemia/reperfusion injury was ameliorated by OX26-
PEG-CSLN and PEG-CSLN (4.42 mg/kg, i.v.) after 7 d administration to rats. These results indicating that OX26-PEG-CSLN could 
enhance the permeability across the BBB, prolong action duration of nanoparticles. Moreover, the OX26-PEG-CSLN incorporated 
Baicalin benefits the rehabilitation of brain ischemia injury prominently .

Figure 1 
 

 
 
 
Figure 2
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The effects of mirror therapy on central facial paresis in subacute stroke patients
J. Y. Kim1, M.- H. Chun1, M.- C. Chang1

1Asan Medical Center, Seoul, SOUTH KOREA
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The functional connectivity integrity index: a simple tool predicting post-disability 
F. Baronnet-Chauvet1, C. Rosso2, A. Kleinschmidt3,1, Y. Samson2

1Cognitive Neuroimaging Unit, CEA/DSV/I2BM/NeuroSpin, Saclay, SWITZERLAND; 2Stroke Center, Pitié-Salpêtrière hospital, 
Paris, FRANCE; 3Service de neurologie, Hôpitaux Universitaires de Genève, Genève, SWITZERLAND

Introduction 
Resting-state functional MRI (rs-fMRI) is used to study functional connectivity (FC) in the so-called resting-state networks (RSN). 
This is of particular interest in stroke patients as it requires minimal cooperation and can be done irrespectively of a residual disabili-
ty. 
In previous data, we have reported that the FC of RSN was reduced in disabled stroke patients whereas there were no differences 
between healthy controls and not disabled patients. Reduction of FC was found in different RSN and for inter-hemispheric as well as 
intra-hemispheric FC. 
Objectives 
In this additional work, we used rs-fMRI to test if the simple analysis of the functional connectivity integrity index, corresponding to 
the average functional connectivity within the main RSN, can predict post-stroke disability. 
Materials & Methods 
rs-fMRI was performed in 50 first-ever stroke patients (28 males, 22 left strokes, age: 57 ± 14 years, mean delay for MRI: 8 ± 7 
weeks post stroke onset) and 75 healthy subjects (27 males, age: 55 ± 15 years). The same day, modified Rankin scale (mRS) was 
achieved and used to classify[CR1] patient with (mRS ≥ 2, n=28) or without (mRS 0-1, n=22) residual disability. A set of 36 re-
gions-of-interest defining 7 major networks (default mode, fronto-temporal, ventral and dorsal fronto-parietal, cingulo-insular, motor 
and visual networks) was used to assess for each subject the mean within-network connectivity value corresponding to the average of 
the intra-RSN correlation coefficients. We then have computed a functional connectivity integrity index corresponding to the z-score 
of each patient compared to the control group. ROC curves were then computed using these FCI indices to predict post-stroke disa-
bility. 
Results 
Mean functional connectivity integrity (FCI) index was -0.18 ± 0.78 for the not-disabled group and -1.94 ± 0.78 for the disabled 
group. The threshold of -0.87 had the best fit to detect disability with a specificity of 91% (95% IC: 71-99%), a sensitivity of 86% 
(95% IC : 67-96), and 82% of acuracy.  
Area under the curve was 0.95 (95% IC: 0.85-0.99, p=0.0001). 
Conclusion 
The functional connectivity integrity index is strongly predictive of residual disability (as defined by an mRS ≥ 2) in stroke patients 
in a transversal study. 
It represents a simple tool that can thus summarize wide FC disruptions.
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Early mobilization prevents pneumonia complications in acute stroke patients
Y. Kunieda1, K. Amimoto2, H. Miki1, R. Yamazaki1, T. Adachi3, H. Hoshino3

1Rehabilitation, Tokyo Saiseikai Central Hospital, Tokyo, JAPAN; 2Faculty of Human Health Sciences, Tokyo Metropolitan Univer-
sity, Tokyo, JAPAN; 3Neurology, Tokyo Saiseikai Central Hospital, Tokyo, JAPAN

[Background and Purpose] 
Preventing complications of death and poor functional outcome after stroke is of paramount importance. Frequently, complications 
from pulmonary infections following stroke are severe, but physiotherapy for acute stroke patients may reduce the incidence of 
pneumonia complications. The purpose of this study was to investigate factors of pneumonia complications during hospitalization in 
acute stroke patients who need assistance for basic movements such as getting out of bed the first time. 
[Methods] 
We recruited 111 patients, who needed assistance for basic movement, from 281 patients admitted with acute stroke to our hospital. 
Among them, we chose 18 patients who were experiencing complications with pneumonia during hospitalization (pneumonia group, 
P group). For the control group, 18 patients of the same age and National Institutes of Health Stroke Scale scores who did not have 
pneumonia at the time of hospitalization (non-pneumonia group, NP group) were selected. We compared the two groups for clinical 
and social characteristics, physiotherapy intervention, and activities of daily living (ADL) outcomes. 
[Results] 
The factors that were significantly different between the two groups (p < 0.05) were the number of days when the patient started phy-
siotherapy (P group = 2.5, NP group = 2.0) and got out of bed (P group = 4.0, NP group = 2.0), Barthel index per hospitalization days 
(P group = 0.328, NP group = 1.215), average days of hospitalization (P group = 57.2, NP group = 39.4), and rate of discharge from 
the hospital (P group = 0.0%, NP group = 27.8%). 
[Conclusions] 
The patients with pneumonia complications experienced poor ADL ability and lower rates of discharge from the hospital. Our study 
suggests the possibility of early mobilization preventing pneumonia complications following acute stroke.
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Neurocognitive dysfunction according to territory of hypoperfusion in patients with Moyamoya disease
C. G. Kang1, M. H. Chun1, D. Y. Kim1

1Rehabilitation Medicine, Asan Medical Center, Seoul, SOUTH KOREA

Introduction 
Moyamoya disease (MMD) is characterized by progressive stenosis of the major arteries of the Circle of Willis, resulting in com-
promised cerebral blood flow. Many previous studies reported that large proportion of MMD patients demonstrate disruption of neu-
rocognition, particularly those mediated by subcortical and frontal regions. It is not yet known to what extent cognitive impairment 
in MMD is the consequence of ischemic damage to cerebral gray matter and/or dynamic factors such as cerebral hypoperfusion. To 
demonstrate the relationship between territory of hypoperfusion and cognitive impairment in MMD. 
Methods 
MMD patients over 18 to 60 years of age referred to department of rehabilitation medicine were included. Baseline characteristics 
and disease related factors such as age, gender, age of onset, symptom duration, number of events, lesion side on angiography, 
whether patients received operation and K-MBI score was assessed through medical record. We reviewed all of enrolled patients’ 
brain SPECT and classified patients by existing territory of hypoperfusion on brain SPECT. Then we compared characteristic of 
computerized neuropsychological test (CNT) results between two groups. 
Results 
We recruited 26 MMD patients without focal stroke or cortical lesion and those who could conducted CNT. There was no statistical 
difference in age, gender, number of events, age of onset, symptom duration, number of events, lesion side, whether patients recei-
ved operation and K-MBI score between two groups. Patients with frontal and parietal lobe hypoperfusion showed lower scores in 
visual CPT, auditory CPT, forward digit span test, backward digit span test, verbal learning test, trail making test compared to pati-
ents without hypoperfusion on brain SPECT. 
Conclusions 
MMD patients with hypoperfusion in frontal and parietal lobe showed lower scores of CNT results in MMD patients without focal 
stroke. Therefore, hypoperfusion territory on brain SEPCT is related with characteristics of neurocognitive dysfunction in MMD pa-
tients.
Figure 1 
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Bilateral repetitive transcranial magnetic stimulation on dysphagia in patients with subacute stroke
E. Park1, J. Y. Cho1, M. S. Kim2, W. H. Chang1, S. M. Oh1, Y. K. Kim3, A. Lee4, Y.- H. Kim1,3,4

1Physical Medicine and Rehabilitation, Samsung Medical Center, Seoul, SOUTH KOREA; 2bDepartment of Rehabilitation Medici-
ne, Wonkwang University, Iksan, SOUTH KOREA; 3School of Cognitive Science, Sungkyunkwan University , Seoul, SOUTH KO-
REA; 4Department of Health Sciences and Technology, Sungkyunkwan University, Seoul, SOUTH KOREA

Objective: The aim of this study was to investigate the effects of bilateral high-frequency repetitive transcranial magnetic stimulati-
on (rTMS) over both pharyngeal motor cortices on dysphagia in subacute stroke patients. 
Materials and Methods: This study was single blinded, randomized controlled study with blind observer. Thirty-three subacute uni-
hemispheric stroke patients (aged 65.9±12.4, 23 males) with dysphagia were included and divided into three groups with randomized 
order. For the dual stimulation group, 500 pulses of 10 Hz rTMS over the ipsilesional and 500 pulses over the contralesional pharyn-
geal motor cortices were applied. For the single stimulation group, 500 pulses of 10 Hz rTMS over the ipsilesional pharyngeal motor 
cortex were applied followed by 500 pulses of sham rTMS over the contralesional pharyngeal motor cortex. For the sham stimulati-
on group, same pulses of sham rTMS were applied over bilateral pharyngeal motor cortices. All participants received ten sessions of 
rTMS for two-weeks. Swallowing function was measured before, immediately after, and 3 weeks after the intervention by the Clini-
cal Dysphagia Scale (CDS), Dysphagia Outcome and Severity Scale (DOSS), Penetration Aspiration scale (PAS), and Videofluoros-
copic Dysphagia Scale (VDS). 
Results: There was no definite adverse effect in all participants. There were significant improvements in CDS, DOSS, PAS, and 
VDS scores over time in all three groups (p<0.05). In addition, the improvement of swallowing function in the dual stimulation 
group showed significantly higher than the single or the sham stimulation groups, respectively (p<0.05). 
Conclusion: The high-frequency rTMS over bilateral pharyngeal motor cortices can be an additional treatment strategy for rehabili-
tation of subacute stroke patients suffering from dysphagia.
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Figure 1: 
At day 7, cultured cells showed morphological characteristics of neurons. Note the dense meshwork of neuritis.

 
 
 
Figure 2 
5 hours of OGD treatment. Note the detachment of the neural mesh work and severe cell loss. 
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A novel in vitro model of motor neuron ischemia: using embryonic rat spinal cord primary culture 
S. Han1, J. Ryu1, H. Sohn2, J. Sim2, J. Hwang 3, J. Kim1, S. Park2

1Anesthesiology & Pain medicine & Critical care, Seoul Univ. Pundang Hosp/ Seoul Nat’n Univ, Sungnam, SOUTH KOREA; 2, 
Seoul Univ. Pundang Hospital, Sungmam, SOUTH KOREA; 3Anessthesiology n Pain Medicine, Boramae Hospital/ Seoul Nat’n 
Univ, Seoul, SOUTH KOREA

Introduction: Not only the spinal cord infarction secondary to the injury of feeder artery, but also the secondary ischemia following 
traumatic spinal cord injury causes ischemic injury to motor neurons. Motor neuron ischemia results in devastating outcomes includ-
ing permanent paraplegia. As yet, in vitro model of motor neuron ischemia has not been developed. 
Objectives: To develop a reproducible in vitro model of motor neuron ischemia, various degrees of culture density and ischemia du-
ration was tested. 
Materials & Methods: Spinal cord neurons were isolated from embryonic day 14 Sprague-Dawley rat and the isolated cells were 
seeded on culture well and maintained in a 5% CO2 incubator at 37°C (neurobasal medium + 2% B27 supplement + 2mM glutamine 
/ + 5µM cytosine-β-d-arabinofuranoside on day 3) [1]. Motor neuron was identified with MAP-2 immunostaining. At 9 days in vitro, 
ischemia was induced via oxygen and glucose deprivation using a popular method adopted in brain ischemia in vitro model (culture 
medium changed into glucose- free DMEM and placed in an incubator containing a mixture of 95% N2 and 5% CO2 ) [2,3]. To iden-
tify optimal treatment condition, we tested various combinations of cell density and OGD duration (from 5 min to 6 hr). Cell death 
(LDH assay), cellular viability (WST-8 assay; cellular dehydrogenase-based assay using highly water-soluble tetrazolium salt), apop-
tosis (Annexin v) were assessed. 
Results: At 7-9 days in vitro, neurons showed health morphology and heavy neural meshwork. Treatment condition of low cellular 
density (≤ 2.5 x 10^4 per ml) or prolonged duration of ischemia (≥ 6 hr) leaded to severe cell loss, and thus was not suitable for mo-
tor neuron ischemia study. Motor neuron cultures with a density of 5.0 x 10^4 to 5.0 x 10^6 treated with OGD duration of 1 to 3 hr 
were suitable for in vitro spinal motor neuron study. These combinations of sets resulted in 24 - 83 % increase in cell death, 16 - 78 
% reduction in cell viability, with variable degree of apoptosis. The degree of OGD- induced ischemic injury of the motor neuron 
was comparable to that of cortical neuron [2,3]. 
Conclusion: We successively induced an effective and reproducible in vitro motor neuron ischemia model. Careful selection of cul-
ture density and OGD duration tailored to the experimental design is necessary to simulate spinal cord ischemia in vitro. 
 
Reference: 
1. Journal of Neuroscience Methods 158 (2006) 13-18 
2. FEBS Letters 414 (1997) 117-121 
3. Am J Physiol Cell Physiol 296: C97-C105, 2009.
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MoCA vs MMSE in post stroke patients
J. Xhaxho1, S. Xhaxho1, J. Hankollari1, B. Xhaxho1, J. Kruja1

1CUH Mother Theresa, Tirana, ALBANIA

 
Introduction: Both the MMSE and the MoCA are routine cognitive screening tests rated on a 30-point scale. Neither test is very de-
tail oriented and both would likely be used only for initial screening. The MoCA discriminates very well between normal cognition 
and mild impairment or dementia, but it’s too difficult for moderate to severe conditions, while the MMSE is likely a better test for 
more severe conditions. The purpose of this study: To evaluate the cognition in post stroke patients. To see if there is any difference 
between MoCA and MMSE tests and determine which one is the best to use in order to better evaluate the cognition in those pa-
tients. 
Methods: We included in this study 100 patients 24-48 h post stroke that were hospitalized in Clinic of Neurology, in University 
Hospital Centre “Mother Theresa”, Tirana. In all our patients the stroke location was in the middle cerebral artery (52 patients with 
right middle cerebral artery and 48 with left middle cerebral artery) with an average NIHSS of 15. We evaluated each of them with 
MoCA and MMSE test one after the other. At the end we compared the mean of the points for each test. 
Results: We have a mean of 21.6 points for MoCA test and 23.75 points for MMSE test (normal >26 points for MoCA test and >27 
points for MMSE test). There is a difference of 4.4 MoCA points between our patients and the normal population and there is a dif-
ference of 4.25 MMSE points between our patient and the normal population. For both those values P< 0.05 that means that this dif-
ference is statistically significant. 
If we compare the tests with each other we have a mean of 21.6 points for MoCA test and 23.75 points for MMSE test. There is a 
difference of 2.15 points between the tests. P=0.00766 that means that the difference is statistically significant. 
Conclusions:  
1- Cognition is an affected function in 24-48 h post stroke patients. 
2- The best way to evaluate the cognition in post stroke patients is MoCA test.

L 007 

Time of the day and the onset of stroke 
S. Xhaxho1, J. Xhaxho1, R. Sanxhaku1, B. Xhaxho1, J. Kruja1

1Neurology, CUH Mother Theresa, Tirana, ALBANIA

Introduction: Stroke can happen to anyone at any time. It occurs when blood flow to an area of brain is cut off. When this happens, 
brain cells are deprived of oxygen and begin to die. According to the statistics a stroke happens every 40 seconds. Every 4 minutes 
someone dies from stroke. 
Aim: It is important to know all the conditions that immediately precede a stroke and when a stroke is most likely to occur. Recog-
nizing the increasing evidence of circadian periodicity, we studied the relation between time of day and the onset of stroke. 
Methods: We included in this study 301 patients that were hospitalized in Clinic of Neurology, in University Hospital Centre “Moth-
er Teresa”, with the diagnosis of ischemic stroke from 16 September 2015 to 7 December 2015. For all of them we fulfilled a form 
with general data and specific data on the time when their stroke occurred. 
Results: We found 2 main peaks during the 24 hours for the onset of stroke. 24/301 cases, about 8%, were at 9:00 AM and 24/301 
cases, about 8%, were at 19:00. These results were followed by 16:00 with 20/301 cases, or about 6.6 %. P<0.05 so the results were 
statistically significant. 
Conclusions: Stroke is more likely to onset at about 9:00 AM (morning stroke) and at about 19:00 PM (evening stroke).
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Endovascular treatment in ruptured middle cerebral artery dissection focus on arterial continuity preser-
vation
S. K. Park1

1Neurosurgery, Incheon St. Mary’s Hospital, Incheon, SOUTH KOREA

Objective : The aim of this study is to investigate good prognostic factors for an acute occlusion of a major cerebral artery using me-
chanical thrombectomy. 
Methods : Between January 2013 to December 2014, 37 consecutive patients with acute occlusion of a major cerebral artery treated 
by mechanical thrombectomy with stent retrievers were conducted. We analyzed clinical and angiographic factors retrospectively. 
The collateral flow and the result of recanalization were sorted by grading systems. Outcome was assessed by National Institutes of 
Health Stroke Scale (NIHSS) and modified Rankin Scale (mRS) at 90 days. We compared the various parameters between good and 
poor angiographic and clinical results. 
Results : Twenty seven patients 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 (3−4) and four had poor outcomes (5−6). The mRS of older patients (≥75 years) 
were poor than younger patients. Early recanalization, high TIMI risk score, 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 only when recanalization was successful. A good mRS was related to low initial NIHSS, 
good collateral, and early successful recanalization. 

L 009 

Angiographic and clinical factors related with good functional outcome after mechanical thrombectomy in 
acute cerebral artery occlusion
S. K. Park1

1Neurosurgery, Incheon St. Mary’s Hospital, Incheon, SOUTH KOREA

Objective : The aim of this study is to investigate good prognostic factors for an acute occlusion of a major cerebral artery using me-
chanical thrombectomy. 
Methods : Between January 2013 to December 2014, 37 consecutive patients with acute occlusion of a major cerebral artery treated 
by mechanical thrombectomy with stent retrievers were conducted. We analyzed clinical and angiographic factors retrospectively. 
The collateral flow and the result of recanalization were sorted by grading systems. Outcome was assessed by National Institutes of 
Health Stroke Scale (NIHSS) and modified Rankin Scale (mRS) at 90 days. We compared the various parameters between good and 
poor angiographic and clinical results. 
Results : Twenty seven patients 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 (3−4) and four had poor outcomes (5−6). The mRS of older patients (≥75 years) 
were poor than younger patients. Early recanalization, high TIMI risk score, 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 only when recanalization was successful. A good mRS was related to low initial NIHSS, 
good collateral, and early successful recanalization. 



23© S. Karger AG, Basel. All rights reserved 2016                  Cerebrovasc Dis 41/S1/16: 1-313

L 011

Clinical evaluation of index for assessment of severity of the metabolic syndrome as a cardiovascular risk 
factor
K. Bahchevanov1, P. Atanassova1, M. Mitkov2, K. Chompalov1

1Neuroloy, Medical University Plovdiv, Plovdiv, BULGARIA; 2Endocrinology, Medical University Plovdiv, Plovdiv, BULGARIA

The index for evaluation of metabolic syndrome (MetS) severity (Metabolic Syndrome Severity Score, MSSS), recently proposed by 
Vishnu et al (2015) in USA, is a new tool to aid the diagnostic and therapeutic decisions in clinical practice. It is expressed as a stan-
dardized score (z-score) and percentiles and is calculated by the use of easily obtainable components (gender, race, systolic blood 
pressure, waist circumference, HDL-cholesterol, triglycerides and fasting blood glucose). As most of the components are cardiovas-
cular risk factors, this index could be used for evaluation of cardio-vascular and eventually, cerebrovascular risk. Prior to its use in 
clinical practice, however, it should be thoroughly validated. 
The aim of the current cross-sectional pilot study is the application and validation of MSSS in Bulgarian population. We examined 
56 individuals (27 with MetS/ Type 2 diabetes mellitus and 29 healthy controls) using clinical interview, physical and laboratory 
studies for registration of underlying/basic cardiovascular risk factors. Then we calculated MSSS and QRISK (10-year cardiovas-
cular risk and predicted heart age). The following statistical methods and tests were used: comparison of two independent samples 
(e.g., t-test, chi-square) as well as descriptive analysis, univariate analysis of variance (ANOVA) and correlation analysis. 
Results: 48,2% (95%CI 35,1-61,3%) of the participants in the study were diagnosed with MetS/T2 DM. This group showed higher 
MSSS mean values in comparison to control group (p<0.05) for percentiles and for the z-score (respectively, 69,97% and 34,41%; 
0,60 and -0,45). Another part of the validation process was establishing a relationship between higher MSSS values and higher dia-
stolic blood pressure as CVD risk factor (Rho = 0.399, p<0.003), and correlation between higher MSSS and higher qRISK score for 
10-year CVD risk (Rho=0.508, p<0.001) and higher predicted heart age (Rho=0.522, p<0.001). It should be noted that the latter two 
risk characteristics are with higher risk-level values in the MetS/T2DM group (respectively, 65.08 years and QRISK=7.90%). 
In conclusion it should be noted that this pilot study for MSSS validation should be considered successful, in spite of the small 
number of participants, because statistical significant differences and correlations were found. However, bigger, prospective popula-
tion-based studies should be carried out, in order to implement the use of this index (MSSS) as a tool in clinical practice for earlier 
and more accurate evaluation and prophylactics of MetS and T2D and their consequences, such as cardiovascular and cerebrovascu-
lar diseases.

Figure 1 
 

 
 
 
Figure 2
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Transcranial doppler ultrasound for detection of preclinical cerebral white matter hyperintensity in sub-
jects with vascular risk factors
D. Kang1

1Division of Neurology, Department of Medicine and Therapeutics, The Chinese University of Hong Kong, Hong Kong, HONG 
KONG

No presenttion/registration

L 012 

Spasticity after stroke: long-term follow up of prevalence and current treatment practise
F. Adib Saberi1, D. Dressler1

1Neurology, Asklepios Klinik Nord Heidberg, Hamburg, GERMANY

Question: To describe prevalence and current treatment practise of spasticity after stroke. 
Background: Spasticity is a frequent complication of stroke causing substantial health problems. It consists of various forms of 
muscle hyperactivity (MHA). 
Methods: 149 patients (70 females, 79 males, age 60.0±1.41y) with stroke and paresis >24h were included and examined neuro-
logically, by Modified Ashworth Scale (MAS) for increased muscle tone (IMT), Spasm Frequency Scale (SFS) for spasms, Medical 
Research Council Scale (MRCS) for paresis and Global Pain Scale (GPS) for pain 4-6m (V1) and 16-26m (V2) after their stroke. 
Additionally, demographic and therapeutic data were collected. 
Results: 97 patients were followed through the entire observation period, 26 died, 26 couldn’t be retrieved. At V1 paresis was remit-
ted in 64% of analysable patients, 36% had residual paresis (2% arm, 1% leg, 33% both). 29% showed MHA. 28% (3% arm, 4% leg, 
21% both) had IMT, 16% spasms and 2% action induced dystonia. 13% had IMT related pain, 9% with a GPS score >50. Treatment 
included rehabilitation (65%), physiotherapy (32%), psychotropics (26%), occupational therapy (21%), analgetics (16%) and spas-
molytics (5%). 
At V2 paresis was remitted in 65% of the patients, 35% had residual paresis (0% arm, 3% leg, both 32%). 5 had identical stroke 
re-occurrence between V1 and V2 (4 with temporary increased paresis). 33% showed MHA. 32% had IMT (2% arm, 6% leg, 24% 
both), 13% spasms and 3% action induced dystonia. The number of patients with MAS≥2 in arms increased from 12% to 14% 
(p=0.81), in legs from 11% to 21% (p=0.30). 13% had IMT related pain, 7% with a GPS score>50. Treatment included physiothera-
py (25%), ergotherapy (17%), psychotropics (13%), analgetics (9%) and spasmolytics (7%). 
Conclusions: 4-6m after stroke paresis has remitted in about 2/3 of patients. In about 1/3 paresis remains. Spasticity occurs in almost 
all of them. Usually it consists of a mixture of dystonia, rigidity and spasticity as tested by MAS. Spasms are less frequent and ac-
tion-induced dystonia is rare. 16-26m after stroke frequency and morphology of MHA remains unchanged. Spasmolytic therapy is 
insufficient and rarely includes modern spasmolytics such as botulinum toxin.
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The role of platelet volume indices in the development and prognosis of acute ischemic stroke
D. Pukoli1, K. Pozsegovits2

1Neurology, Markhot Ferenc County Hospital, Eger, HUNGARY; 2Neurology, Dr. Kenessey Albert Hospital, Balassagyarmat, HUN-
GARY

INTRODUCTION: In the patomechanism of cardiovascular diseases activated platelets play a key role. Platelet volume indices 
(PVI) are potentially useful markers for the early diagnosis of thromboembolic diseases. The aims of this study are to investigate a 
correlation between NIHSS, risk factors, acetylsalicylic acid treatment and the platelet volume parameters such as mean platelet vol-
ume (MPV), platelet large cell ratio (P-LCR), platelet distribution width (PDW), large platelet (L-PLT) levels in patients with isch-
emic stroke and effectiveness of these parameters in predicting the prognosis. 
PATIENTS AND METHODS: Retrospective analysis of 81 patients’ hospital records were performed between 01.01.2014 and 
31.08.2015. All patients were admitted to the emergency department with a diagnosis of acute ischemic stroke eligible for thrombol-
ysis. In the patient group subgroups were formed regarding previous acetylsalicylic acid intake. For every patient, medical evalua-
tion conducted including history, clinical examination (NIHSS), evaluation of risk factors (age, gender, diabetes mellitus, hyperten-
sion), and drug therapy. For statistical analysis 2-way ANOVA was used with Holm-Sidac post hoc analysis. 
RESULTS: Mean values of MPV (10.82±0.7 fL), PDW (14.54±1.69 fL), P-LCR (30.52±5.33 %) and L-PLT (10.70±6.91 G/L) were 
significantly higher, and the platelet count (PLT= 200.06±48.08 G/L) was significantly lower in patients who were previously re-
ceiving acetylsalicylic acid therapy (100 mg/day), than those who were not receiving antithrombotic (Aspirin) therapy (mean MPV= 
9.33±0.68 fL, mean PDW= 11.63±1.07 fL, mean P-LCR= 19.98±4.53 %, mean L-PLT= 6.82±2.23 G/L, mean PLT= 241.60±66.53 
G/L, p-value <0.01 ). Strong positive correlations were found in patients group between PDW, MPV and P-LCR (r=0,959). A medi-
um positive correlation between L-PLT and stroke prognosis (modified Rankin Scale) of the patients was defined (r=0,64), whereas 
was no statistically significant correlation (p> 0.05) between stroke prognosis and other PVI (such as MPV, PLT, P-LCR, PDW). No 
significant differences in PVI were demonstrated with respect to gender, age, hypertension and diabetes mellitus. There were no sta-
tistically significant correlations between risk factors, PVI and stroke prognosis. 
CONCLUSION: Our findings indicate that acetylsalicylic acid consumption can significantly alter platelet count and platelet volume 
indices. Our results, regarding PVI, the significant difference between two groups, may indicate that PVI may be a diagnostic tool 
in early stages of ischemic stroke. In conclusion, patients with larger platelets can easily be identified during routine haematologi-
cal analysis, and these patients could possibly benefit from preventive treatment. Therefore, investigations with easy access, such 
as platelet volume indices could be used for predicting the development and prognosis of acute ischemic stroke. Thus, in the man-
agement of the acute phase of ischemic stroke, PVI may become a valuable contribution to identification of high-risk patients, who 
might require more potent antiplatelet therapy.

Figure 1
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Effect of lesion location on the development of dementia after acute ischemic stroke
J. Ahn1, K. Heetae2

1Neurology, Seoul Medical center, Seoul, SOUTH KOREA; 2Neurology, Hanyang university hospital, Seoul, SOUTH KOREA
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Thrombolysis related symptomatic ICH, an inquietude: report from a tertiary hospital, North India
B. Das1, D. Khurana1, C. Ahuja1, V. Lal1, S. Prabhakar1

1Department of Neurology, Postgraduate Institute of Medical Education and Research (PGIMER), Chandigarh, INDIA
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FKBP12.6/RyR2 complex dissociation may serve as a novel and important mechanism for cerebral vascu-
lar complications in diabetes
Y.- X. Wang1, Y.- M. Zheng1

1Center for Cardiovascular Sciences, Albany Medical College, Albany, USA
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Synaptic plasticity and long-term potentiation were restored in hippocampal dentate gyrus of global cere-
bral ischemic rats: improvement of spatial memory by exogenous ghrelin
B. Sadeghi1

1School of Cognitive Sciences, Institute for Research in Fundamental Sciences (IPM), Tehran, IRAN

Ghrelin receptors (growth hormone secretagogue receptors) are expressed in the brain, including the hippocampus. The activation 
of ghrelin receptors facilitates high frequency stimulation (HFS)-induced long-term potentiation (LTP) and improves learning and 
memory. Here, it is reported that chronic intraperitoneal administration of ghrelin (10 μg/kg for 7 days) before and after cardiac 
arrest prevented ischemia-induced impairment of LTP and led to restitution of long-lasting potentiation of excitatory postsynaptic 
potentials (EPSPs) and population spikes (PSs) in dentate gyrus (DG) area of anesthetized rats. Animals were subjected to 4-VO 
ischemia following a single dose of ghrelin and received daily ghrelin injections for a week after surgery. To assess cognitive perfor-
mance, the Morris water maze task was performed for 5 consecutive days. Intrahippocampal field potential recordings were done, 
brains were removed and immunohistochemistry to Bcl-2 and Bax was examined to observe the expression of these proteins in DG 
neurons. The results showed that ghrelin enhanced spatial memory by significantly reducing escape latencies in ischemic rats and 
also increased the EPSP slope and PS amplitude, suggesting the involvement of ghrelin in postsynaptic mechanisms of hippocampal 
LTP. It seems that the Bcl-2/Bax ratio is enhanced and the expression of Bcl-2 was sufficient to prevent apoptosis of hippocampal 
neurons. It was revealed that neuroprotective effects of chronic ghrelin not only can enhance but also can restore LTP in DG area 
of global cerebral ischemic rats through inhibition of the mitochondrial pathway of apoptosis. Thus, it is suggested that exogenous 
ghrelin could have therapeutic value in cognitive deficits.
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Wireless EEG monitoring system for use in acute stroke care
M. Salamoto1, H. Okudera1, M. Wakasugi1, M. Takahashi1

1Department of Crisis Medicine, University of Toyama, Toyama, JAPAN

INo presenttion/registrationFigure 1
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Systemic inflammation and skeletal muscle gene expression with exercise training in chronic stroke
A. Ryan1, G. Li1, F. Ivey1

1Medicine, University of Maryland, Baltimore, USA

Background C-reactive protein (CRP) and the soluble forms of intracellular adhesion molecule (sICAM-1) and vascular CAM-1 
(sVCAM-1) are vascular inflammatory markers associated with increased risk of diabetes and coronary heart disease. Higher circu-
lating levels of TNF-α and interleukin-6 also occur in type 2 diabetes. Additional markers of interest in this context are the prolifera-
tor activator receptor (PPAR)-γ coactivator (PGC-1α) gene and Sirtuin-1 (SIRT1) both of which respond to physiological stimuli and 
regulate insulin resistance though distinct mechanisms. We have previously shown that resistive training reduces hyperinsulinemia 
and improves insulin action in chronic stroke, a population with a high prevalence of insulin resistance and diabetes. 
Purpose: To determine the effects of resistive training (RT) on systemic inflammatory and vascular markers, and paretic (P) and 
non-paretic (NP) skeletal muscle PGC-1α and SIRT1 mRNA expression in chronic stroke. 
Methods: Stroke survivors (50-76 years) underwent a fasting blood draw (n=16) and bilateral vastus lateralis muscle tissue biopsies 
(n=12) before and after a 12-week RT intervention. Participants were also assessed using bilateral multi-slice thigh CT scanning 
from the knee to the hip, a total body scan by DXA, and one-repetition (1-RM) strength testing.  
Results: There were no changes in total body fat mass and fat-free mass with RT. Bilateral leg press and leg extension 1-RM 
strength increased ~30-50% with RT (P<0.001). Total body fat mass and fat-free mass did not significantly change with RT; how-
ever, mid-thigh muscle area and thigh muscle volume increased in the paretic and non-paretic leg (P<0.05). There were no signifi-
cant changes in plasma TNF-α, IL-6, CRP, serum amyloid A, sICAM-1, and sVCAM-1 with training. Non-paretic muscle PGC-1α 
mRNA expression increased by 14% (P<0.05) after RT and SIRT1 mRNA decreased by 24% (P<0.05) and 31% (P<0.01) in the pa-
retic and non-paretic muscle tissue, respectively.  
Conclusions: Progressive RT in chronic stroke induces changes in the expression of key skeletal muscle regulators of metabolism, 
despite any affect on systemic inflammatory markers. 
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Study of anti-cardiolipin and anti-beta2-glycoprotein I antibodies in patients with ischemic stroke (Ouest of 
Algeria)
K. Allal Taouli1, S. Benabadji1, R. Brixi1, M. Bouali1, D. Bouchenak Khelladi1

1Médical, Tlemcen University, Tlemcen, ALGERIA
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Repetitive transcranial magnetic stimulation for post-stroke dysphagia: a meta-analysis
N. Aliling1, A. Rivera2, P. M. Pasco1

1Neurosciences, University of the Philippines - Philippine General Hospital, Manila, PHILIPPINES; 2, University of the Philippines - 
National Institutes of Health, Manila, PHILIPPINES
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Outcomes of stroke patients with elevated troponin I: a systematic review
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Neurological disorders in premature baby
K. Pushkarev1, G. Kausova1

1School of Public Health, Kazakhstan School of Public Health, Almaty, KAZAKHSTAN

Today, according to statistics of the WHO, the world is 15 million preterm births per year, more than 80% of which occur at 32-37 
weeks of gestation. Most commonly, a premature baby is developing a number of complications associated with immature organ sys-
tems and resuscitation in the intensive care further increase the risk of these complications. 
During the two years since the birth took place monitoring of 120 children who were born prematurely, but at different stages of ges-
tation. 
In the first week after birth, resuscitation was 30% (36) newborns. At 31.6% (38) were diagnosed neonatal convulsions, of which 
4.2% (5) developed epilepsy. At 34.2% (13) causes seizures became severe hypoxia of the brain, the remaining 65.7% (25) were due 
to peri-intraventricular hemorrhage. The development of retinopathy was observed in 45.8% (55) infants, of which 50.1% (28) due 
to improper oxygenation. Hearing impairment was diagnosed in 7.5% (9), deafness at 1.7% (2). 
According to our observations after year at 85% (102) syndrome is diagnosed with attention deficit hyperactivity disorder, 75% (90) 
had problems with dyslexia and dysgraphia, at 51.7% (62) learning difficulties, 20.8% (25) observed neurosensory impairment, at 
19.2% (23) and borderline intellectual development of only 15% (18) children are healthy. At 9.2% (11) had developed cerebral pal-
sy. You can also say, in 23.3% (28) of prematurity in the first two years has minimal brain dysfunction, motor and Visio-motor disor-
ders in 45.8% (55). Hypertensive syndrome developed in 10% (12) patients, hydrocephalus 4.2% (5). 
Thus, the nursing of premature children remains one of the major problems of modern perinatology and neurology. Practice shows 
that the consequences of improper resuscitation of nursing and certainly by 74% affects the development of the central nervous sys-
tem. 

 
 
Figure 2
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Comparison of risk factors and prognosis between intra and extracranial acute ateroscleotic stroke
S. Keheya1, A. Tekatas1, O. Aynacı2, U. Utku1, V. Solmaz1

1Neurology, Tırakya Üniversitesi Tıp fakültesi, Edirne, TURKEY; 2Neurology, Sivas state Hospital, Sivas, TURKEY

Background: The aim of this study was to compare differences in risk factors and prognosis between acute stroke caused by defini-
tive intracranial atherosclerosis (ICAS) or extracranial atherosclerosis (ECAS). 
Methods: This study was prospectively designed in a single center and conducted with patients who were hospitalized due to acute 
ischemic stroke. Inclusion criteria were the diagnosis of atherosclerotic ischemic stroke, defined as more than 50% stenosis or occlu-
sion in arterial structure supplying ischemic area; and having excluded other possible causes. 
Results: 58 ICAS and 57 ECAS stroke patients were collected in 13 mounths period. The ECAS patients had male gender predom-
inance (p=0.003) and more prevalent in 65-75 years group. Other risk factors were similar between the groups. ICAS had non sig-
nificant worse prognosis and severe stroke. Aging, stroke history and hyperlipidemia were related with stoke severity in ECAS and 
gender was associated with severity in ICAS. Hypertansion and being female were related with poor prognosis in ICAS (p=0.081 
vs 0.087). Congestive heart failure (CHF) (p=0.002) was associated with poor prognosis and alcohol with favourable outcome 
(p=0.087) in ECAS. Stroke severity was related with poor prognosis in both groups (p<0.001). 
Conclusions: The prevalence of risk factors differ between ICAS and ECAS and their influance differ for stroke severity and prog-
nosis. By more carefull manipulation of this risk factors such as hypertansion in female patients with ICAS and CHF in ECAS, prog-
nosis of atherosclerotic stroke may be improved.
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The development and validation of prediction model for perioperative stroke
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The risk in stroke factors subtypes, and 30-day case fatality in F.C.T Abuja, Nigeria
I. Okorie1

1Obstetrics & gynecology, University of Port Harcourt, Port Harcourt, NIGERIA

The risk in Stroke Factors subtypes, and 30-day case fatality in F.C.T Abuja, Nigeria

Background: 
Stroke is the second leading cause of death and the leading cause of adult disability worldwide. A better understanding of stroke risk 
factors and outcome may help guide efforts at reducing the community burden of stroke. This study aimed to understand stroke risk 
factors, imaging subtypes, and 30-day outcomes among adult Nigerians. 
Materials and Methods: 
We prospectively recruited all patients presenting with acute stroke at the National Hospital Abuja between January 2010 and June 
2012. We assessed clinical and laboratory variables, as well as brain computerized tomography, magnetic resonance imaging, and 
carotid Doppler ultrasound scans. We also assessed case fatality and functional outcome at 30 days after stroke. 
Results: 
Of 272 patients studied, 168 (61.8%) were males. Age at presentation (mean ± standard deviation) was 56.4 ± 12.7 years in males 
and 52.9 ± 14.8 years in females (P = 0.039). Neuroimaging was obtained in 96.7% patients, revealing cerebral infarction (61.8%), 
intracerebral hemorrhage (ICH) (34.8%), and subarachnoid hemorrhage (SAH) (3.4%). Carotid plaques or stenosis ≥50% were 
detected in 53.2% patients with cerebral infarction. Stroke risk factors included hypertension (82.7%), obesity (32.6%), diabetes 
(23.5%), hyperlipidemia (18.4%), atrial fibrillation (9.2%), and cigarette smoking (7.7%). At 30 days after stroke, case-fatality rate 
was 18.8%, whereas modified Rankin Scale (mRS) scores for cerebral infarction, ICH, and SAH were 3.71, 4.21, and 4.56, respec-
tively. Atrial fibrillation, a previous stroke, and age older than 50 years were all associated with worse mRS scores at 30 days. 
Conclusion: 
Although hypertension, obesity, diabetes mellitus, and atrial fibrillation were important stroke risk factors, in many patients, these 
were detected only after a stroke. While the commonest stroke subtype was cerebral infarction, observed in almost two-third of pa-
tients, SAH was associated with the highest case-fatality rate at 30 days of 44.4%. Larger population-based studies may provide ad-
ditional data on stroke incidence and outcome among Nigerians. 
 
Correspondence:: Okorie Ikechukwu Department of Obstetrics & gynecology, University of Port Harcourt Teaching Hospital, Port 
Harcourt, Nigeria. Tel: 234-8033970701. E-mail: okorieikechukwu116@yahoo.com
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Limb Shaking Syndrome (LSS)- an uncommon presentation of TIA due to cerebral hypoperfusion indicat-
ing significant disruption of carotid blood flow and not a focal epileptiform disorder or movement disorder

K. Chatterjee1, T. Chakraborty1

1Stroke Unit, Countess of Chester Hospital, Chester, UNITED KINGDOM

Transient Ischaemic Attacks (TIA) is a common presentation to Accident and Emergency. Most physicians will be aware of the pre-
senting features of a TIA and recognise a likely embolic phenomenon. However, TIAs can also be low-flow in nature and limb shak-
ing syndrome (LSS) may be a manifestation of a low-flow TIA. The visual nature of the symptoms of LSS may lead physicians to 
misdiagnose the symptoms as epileptiform in nature and the introduction of anti-epileptic drugs will not be beneficial and may po-
tentially cause unwanted side effects. This case reports aims to highlight LSS as an indicator of carotid occlusive disease and allow 
timely investigations and management to prevent an unfavourable outcome. 
Limb shaking syndrome (LSS) in the context of carotid occlusive disease is not a new phenomenon and was first described by Miller 
Fisher in 1962.1 However, given its relative rarity, such episodes are often attributed wrongly to other unrelated conditions such as 
epilepsy or movement disorders. 
Decreased cerebral perfusion in critical watershed territories of the brain as a result of carotid stenosis and/or orthostatism is the like-
liest explanation for the manifestation of LSS. Several studies involving the utilisation of xenon-133, transcranial dopplers and acet-
azolamide-induced hypoperfusion have established a link between cerebral hypoperfusion and LSS.Significant carotid artery stenosis 
is heavily implicated in patients with LSS. Yanagihara et al published a case series of 12 patients who all had occlusion or critical 
compromise of the contralateral carotid arteries.8 
Management of LSS is focused on improving cerebral blood flow by careful control of blood pressure and/or surgical revascularisa-
tion. The alteration of anti-hypertensive agents to correct systemic hypotension in the case reported by Zaidat et al3 proved to be of 
no benefit. However, the abolishment of symptoms in our second patient after addition of fludrocortisone certainly lends weight to 
the concept of cautiously increasing one’s blood pressure to maintain adequate cerebral perfusion in the absence of relative contra-
indications such as cardiac or renal disease. Surgical revascularisation via a carotid endarterectomy or extra-cranial to intracranial 
(EC-IC) bypass has also shown to be effective in amelioration of symptoms. However, there is still a risk of strokes in these patients. 
EC-IC bypass in addition to medical therapy had not proved to reduce the rates of ipsilateral ischaemic strokes when compared to 
patients on medical therapy alone as demonstrated by the Carotid Occlusion Surgery Study. Carotid angioplasty of a chronically 
occluded artery has also been performed and showed improvement in functional outcomes but the long term reduction in mortality 
remains undetermined.

1.Fisher CM. Concerning recurrent transient cerebral ischemic attacks. Can Med Assoc J 1962; 86:1091-1099
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Should we treat the images or the patient?
A. Reid1

1NHS , Kilmarnock, UNITED KINGDOM

INTRODUCTION: I report a case of a 48 year old gentleman who presented to our stroke ward and was clinically diagnosed with 
lateral medullary syndrome with an initial false negative diffusion weighted imaging (DWI) on MRI. 
CASE DESCRIPTION: The patient was admitted with a history of sudden pain behind his left eye followed by a sense of disequilib-
rium. On examination he had a left Horner’s, left facial sensory change with cross sensory loss and left finger to nose ataxia. His gait 
was ataxic and he had a negative impulse test. Clinically he was diagnosed with a lateral medullary infarct. CT head, plus MRI head 
with DWI, were performed less than 48 hours after onset of symptoms and both showed no acute infarct. CT angiography of head 
and neck revealed complete occlusion of distal left vertebral artery most likely due to dissection. After discussion with neuroradiolo-
gists, a subtle lateral medullary infarct was seen on initial DWI. 
DISCUSSION: This case highlights the difficulty in the initial management, including thrombolysis, of patients with posterior fossa 
infarction. With a 10 -15% false negative rate1,2,3 seen in the literature for posterior fossa infarction within 48 hours, imaging should 
ideally be used to assist clinical decision making. False negative DWI is generally associated with early imaging, posterior fossa in-
farction, small lesions and low NIHSS scores4 . 
KEY LEARNING POINTS: Use clinical acumen in diagnosing suspected posterior fossa infarction as there is limitation in early 
imaging. Clinical skills are paramount in the diagnosis1 . Lower false negative DWI rates after 48 hours. Need to look further at the 
delivery of service and the possibility of early input and support from neuroradiologists.

1. Kattah JC, Talkad AV, Wand DZ. HINTS to Diagnose Stroke in the Acute Vestibular Syndrome: Three - Step Bedside Oculomotor 
Examination More Sensitive Then Early MRI Diffusion - Weighted Imaging. Stroke 2009; 40:3504-3510

2. Oppenheim C, Stanescu R, Dormont, D. False - negative Diffusion - weighted MR. Findings in Acute Ischaemic Stroke. AJNR 
2000; 21:1434-1440

3. Sylaja PN, Coutts SB, Krol A. When to expect negative diffusion - weighted images in stroke and transient ischaemic attack. 
Stroke 2008; 39(6):1898-900

4. Chalela JA, Kidwell CS, Nentwich LM. Magnetic resonance imaging and computed tomography in emergency assessment of pa-
tients with suspected acute stroke: a prospective comparison. Lancet 2007; 27;369(9558):293-8
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Secular trends and prevalence of stroke survivors in Low-and middle-income countries: A systematic re-
view and meta-analysis of community-based studies
M. Ezejimofor1, Y.- F. Chen1,2, N.- B. Kandala 1,3,4, B. Ezejimofor1, A. Ezeabasili1,5, S. Stranges 4, O. Uthman1,2,6

1Health Sciences, University of Warwick Medical School, Coventry, UNITED KINGDOM; 2Health Sciences, Warwick-Centre for 
Applied Health Research and Delivery (WCAHRD), Coventry, UNITED KINGDOM; 3Mathematics and Information Sciences, 
Northumbria University, Newcastle upon Tyne, UNITED KINGDOM; 4Population Health, Luxembourg Institute of Health (LIH), , 
Strassen, LUXEMBOURG; 5School of the Built Environment, University of Salford, Salford, UNITED KINGDOM; 6International 
Health Group, Liverpool School of Tropical Medicine, Liverpool, UNITED KINGDOM
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Table 1. Comparative data of echocardiography parameter between patients with and without cognitive impairment.

 
 

No Cognitive Im-
pairment

( MOCA > or = 
26 )

n=11
 

With Cognitive 
Impairment

( MOCA < 26 )

n=19
 

p value
 
 

LVM
 

223.44 ± 54.78
 

239.91 ± 53.21
 

0.426
 
 

LVMI
 

134.01 ± 23.40
 

144.68 ± 25.28
 

0.262
 
 

E/e‘ Septal
 

11.19 ± 2.86
 

11.57 ± 2.79
 

0.722
 
 

E/e‘ lateral
 

9.26 ± 2.50
 

8.51 ± 2.23
 

0.400
 
 

E/e‘ rata-rata
 

10.23 ± 2.49
 

10.04 ± 2.15
 

0.831
 
 

LAV
 

51.64 ± 18.45
 

56.47 ± 18.44
 

0.494
 
 

LAVI
 

31.02 ± 10.03
 

34.14 ± 9.32
 

0.397
 
 
 

t-test were performed for statistical analysis ( significan if p<0.05 )

Fig. 1. The correlation between E/e’ Septal and MOCA score. There was no correlation detected between E/e’ Septal and MOCA 
score (r = -0.229, p 0.112). 
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Correlation between left ventricular diastolic dysfunction and cognitive impairment 
in patients with hypertensive heart disease
M. Munigar Apandi1

1Cardiology and vascular disease, Padjadjaran University, Bandung, INDONESIA

BACKGROUND AND OBJECTIVE : 
The relationship between left ventricular (LV) diastolic dysfunction and cognitive impairment (CI) in hypertensive patient has been 
discussed. However, the relationship between LV diastolic dysfunction and CI in hypertensive heart disease patient has not been ex-
amined. The present study was performed to elucidate the relationship between left ventricular diastolic dysfunction and cognitive 
impairment in patients with hypertensive heart disease. 
METHODS AND RESULTS: 
The Montreal Cognitive Assesment (MOCA) and echocardiography with tissue Doppler analysis were performed in 30 patients with 
hypertensive heart disease and preserved LV ejection fraction ( EF > 40%). For statistical analysis, t-test, normality test using Shap-
iro-Wilks or Kolmogorov Smirnov test, followed by descriptive statistics and analysis of correlation between MOCA with a degree 
of diastolic dysfunction using the Spearman Rank analysis were performed. Among 30 patients, 19 ( 63.3%) were diagnosed as CI 
(MOCA score < 26) and 11 ( 36.6 %) were diagnosed as no CI (MOCA score > or = 26). The ratio of early diastolic mitral inflow ve-
locity to early mitral annular myocardial velocity by tissue Doppler ( E/e’ Septal, E/e’ Lateral and E/e’ average ) are no significantly 
different between the two groups and there were no correlation detected between ( E/e’ Septal, E/e’ Lateral and E/e’ average ) and the 
MOCA score (r = -0.229, p 0.112; r= -0.050, p 0.396; r=-0.168, p 0.187) 
CONCLUSIONS: 
LV diastolic dysfunction measured by the ratio of early diastolic mitral inflow velocity to early mitral annular myocardial velocity 
by tissue Doppler ( E/e’) was not associated with cognitive impairment (CI) measured by MOCA score in patients with hypertensive 
heart disease.
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The Frequency Of Clinical Signs Of Ischemic Stroke In The Vertebrobasilar Territory
D. Dobi1, I. Buxhelaj1, P. Jahja1, M. Rakacolli1, J. Kruja1

1Neurology, UHC Mother Teresa, Tirana, ALBANIA
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Use of geographical information software to demonstrate clinically significant time savings magnitude for 
air transport of ischemic stroke patients
A. O. Arthur1, R. Wold2, A. Wanahita3, F. Irfan4, S. Pathan4, G. Alinier5, N. Akhtar6, Z. A. Bhutta4, A. Shuaib6, S. 
H. Thomas4

1Department of Emergency Medicine, University of Oklahoma, Tulsa, UNITED STATES; 2, Airlife Denver, Denver, USA; 3, St. John 
Medical Center, Tulsa, USA; 4Department of Emergency Medicine, Hamad General Hospital, Doha, QATAR; 5Ambulance Service, 
Hamad Medical Corporation, Doha, QATAR; 6Department of Neurology, Hamad General Hospital, Doha, QATAR

Background 
There is a well-defined relationship between better ischemic stroke (iCVA) outcome and time savings (i.e. faster time to tPA). This 
study set out to characterize time savings potentially accrued by helicopter EMS (HEMS) as compared with ground ambulance 
(GEMS) transport, for iCVA patients who underwent stroke thrombolysis (ST) at centers after HEMS or GEMS transport. 
Methods 
This retrospective study was conducted at three stroke center (SC) hospitals, each submitting cases for a 2-year period, located in the 
western and southwestern U.S. and in the Asian Middle East. The SCs received cases by GEMS and by HEMS, from four services 
using AW 139, EC 130, and Bell 206L and 407 helicopters. Eligible cases were those adults who received ST after HEMS or GEMS 
transport of at least 15 miles’ distance from a scene or referring hospital (RefHosp). Cases were collected for 35 ST patients trans-
ported by HEMS (n = 22, 63%) or GEMS (n = 13, 37%). 
For all cases, actual transport logistics (i.e. distance traveled and transport times) were assessed from records. Also for every case, 
hypothetical transport logistics were calculated for travel by the transport mode not actually taken (i.e. HEMS logistics were calcu-
lated for patients who came by GEMS). Counterfactual logistics were calculated using a previously published/validated geographical 
information software (GIS, Google Earth) approach. 
The primary study endpoint was the magnitude of theoretical time savings associated with HEMS vs. GEMS transport. Time savings 
was calculated as both a continuous outcome and also as an a priori-defined dichotomous outcome of time savings >15 minutes. 
Statistical analysis utilized skewness-kurtosis testing to assess normality, with subsequent nonparametric Kruskal-Wallis testing for 
continuous variables and Fisher’s exact test for categorical variables. Medians are reported with interquartile range (IQR) and means 
with binomial exact 95% confidence intervals (CIs). Significance was set at the .05 level and all calculations were executed with 
STATA (14MP, StataCorp, College Station, TX). 
Results 
The 35 cases had mean age 57, mean NIHSS 10, and the following proportional central tendencies: 11 (31%) were scene calls, 7 
(20%) were transported into SCs during rush-hour morning traffic time, 1 (3%) died and 25 (71%) had modified Rankin Score of 3 
or better at discharge. There was no difference between actual-HEMS and actual-GEMS transport status and the following parame-
ters: scene vs. interfacility run (p = .63), age (p = .12), rush-hour transport time (p = .22), NIHSS (p = .99), or discharge status (p = 
.12). Actual-HEMS cases’ median air transport mileage of 59 (IQR 36-81) was significantly (p = .0001) greater than median actu-
al-GEMS mileage of 15 (IQR 15-23). 
For cases actually air-transported, HEMS time savings as compared with theoretical GEMS times was a median 48 minutes (IQR 
28-62). In every case (100%, one-sided 97.5% CI 85-100%) in which HEMS was used, air transport saved at least 15 minutes over 
calculated GEMS times. 
For cases actually coming by GEMS, HEMS’ theoretical time savings as compared to actual GEMS times was a median 21 minutes 
(IQR 17-24). In 11 of 13 GEMS cases (85%, 95% CI 55-98%), use of HEMS instead of GEMS was associated with a theoretical de-
crease in transport time of at least 15 minutes. 
Conclusions 
With significant qualifications (e.g. low study n, lack of assessment of stroke-diagnosis transports who did not receive ST, lack of 
full accounting for non-flight or non-driving portions of transport time), the study demonstrates theoretical potential for HEMS to ef-
fect clinically valuable time savings for stroke. Further study is needed to characterize the cost-benefit of HEMS use for these types 
of cases.

The work was supported by an unrestricted grant from MedEvac Foundation International
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Amnesia and diabetes in a pregnant woman, what diagnosis??
H. Rania1, B. Bouthaina1, R. Samir1

1Medecine, El Hadj Lakhdar University Batna-Algeria, Batna, ALGERIA
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THE ROLE OF CAROTID ARTERY ENDARTERECTOMY IN THE RECOVERY OF NEUROLOGI-
CAL DISABILITY IN PATIENTS WITH TRANSFERRED ISCHEMIC STROKE
A. Bodiu1, M. Gavriliuc1, V. Timirgaz1

1Neurosurgery scientific laboratory, Institut of Neurology and Neurosurgery, Chisinau, MOLDOVA

Background: This article aims to analyze carotid arteries reconstructive operations’efficacy performed in 35 patients with occlusive 
disease of carotid arteries (СА) in patients who have transferred ischemic stroke (IS). We studied carotid artery reconstruction effi-
ciency in patients with transferred ischemic stroke, according to the degree of neurologic deficiency (ND) and the carrying out of 
operation terms. The study specifies carotid artery reconstruction efficiency in recurrent stroke prevention and after-stroke surgical 
and neurological rehabilitation.  
Methods: The study deals with cerebral tissue stupefiation phenomenon caused by internal carotid artery stenosis before and after 
endarterectomy. Carotid endarterectomy was performed in 50 patients who underwent ischemic stroke, selected based on NASCET 
criteria, after conventional hours of therapeutic window expiration. Following methods were used: neurological examination with 
sistematization of data according to Barthel and Ashworth indexes, to Fugl Meyer scale, superior and inferior Rivermed scale, inves-
tigations (cerebral CT and MRI), carotid vessels’ doppler examination, carotid angiography. 
Results: Carotid endarterectomy was initially a secondary stroke prevention method, proved to be a good treatment option as well 
(significant improvement of disability degree in patients who underwent ischemic stroke). 
Conclusion: Study results lead to the conclusion that ischemic cerebral tissue preserves recovery capacity after conventional hours of 
therapeutical window (stupefiation phenomenon of ischemic cerebral tissue). This is the etiopathogenetic basis of cerebral tissue pre-
conditioning phenomenon, largely described in contemporary scientific medical literature (animal models).
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High recurrence rate among diabetic and prediabetic stroke patients 
R. García Ruiz1, J. Silva Fernández1, I. Rueda Medina1, R. García Ruiz2, A. Vadillo Bermejo1, L. Turpín Fenoll1, 
M. Recio Bermejo1, J. Millán Pascual1, E. Botia Paniagua1
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Evaluating the establishment of collateral vessels by using contrast enhance magnetic resonance angiogra-
phy in patients with acute cerebral infarction
X. Li1, C. Sheng1, Y. Xie1, Q. Yang2, C. Yin3, K. Li2, Y. Han1,4

1XuanWu Hospital of Capital Medical University, Beijing, CHINA; 2Department of Radiology, XuanWu Hospital of Capital Medical 
University, Beijing, CHINA; 3, Hongqi Hospital, Mudanjiang Medical College, Mudanjiang, CHINA; 4, Center of Alzheimer’s Dis-
ease, Beijing Institute for Brain Disorders, Beijing, CHINA

Question: To investigate whether contrast enhance magnetic resonance angiography (CE-MRA) has the potential to be a new method 
for evaluating the establishment of collateral vessels in those patients with acute cerebral infarction. 
Methods: Forty patients with acute cerebral infarction of middle cerebral artery (MCA) were randomly assigned to two groups: hu-
man urinary kallidinogena (HUK) treatment group (20 cases) and control group (20 cases). All the patients were received regular 
treatment and the HUK treatment group was also offered an additional HUK 0.15 PNAU once a day for 7 days. Diffusion weighted 
imaging (DWI), perfusion weighted imaging (PWI) and CE-MRA data of all the patients were collected on one day before treatment, 
the seventh day and the thirtieth day after treatment and then compared between the two groups.  
Results: After treatment, the grade of collateral circulation in HUK treatment group improved significantly compared with the con-
trol group(4.3±0.5 vs. 3.2±0.7, P<0.05). Furthermore, the regional cerebral blood flow (rCBF) value in ischaemic core and ischaemic 
penumbra of the two groups both increased, and were significantly higher in the HUK treatment group than the control group (isch-
aemic core: 0.86±0.43 vs. 0.54±0.13, P<0.05; ischaemic penumbra: 2.11±0.36 vs. 1.03±0.61, P<0.05). 
Conclusions: Since the HUK can efficiently improve collateral circulation and blood perfusion, CE-MRA technology has the possi-
bility to be a useful tool for assessing the establishment of collateral vessels.
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CNS isolated vasculitis: a follow-up of 35 years
E. Santos1, S. Duarte 1, R. Samoes1, D. Dias1

1Neurology Department, Hospital Santo Antonio / CHP, Porto, PORTUGAL

Introduction: CNS isolated vasculitis is a rare disorder with a protean manifestation symptoms and diverse progression of the dis-
ease. Although there are improvements in the means of diagnosis and treatments is still a challenge to treat this condition and many 
of them end up having a bad prognosis in a short period of time. Case Report: A 51 years old man, started to have episodes of tran-
sient loss of vision at 16, always during practicing sports. Fluorescein angiography showed a delay in the normal filling of the retinal 
vessels. At 22 years old he had a right thalamic stroke and recovered totally of the sensory symptoms. He was diagnosed a retina and 
brain vasculitis and treated with aspirin and prednisone 1mg/kg/day and then gradually tapered up to 10 mg/day. At 39 years old had 
a subarachnoid hemorrhage, from a rupture of a PICA aneurism. Embolization of the aneurism was performed and continued to be 
treated with a low dose of steroids. At 45 years old had another subarachnoid hemorrhage from a ruptured aneurism in the left MCA. 
He was treated with prednisone 1 mg/kg with subsequent tapering and azathioprine 100 mg/day. When the prednisone dose was 10 
mg/day he had a left PICA stroke. CSF showed 22 lymphocytes, raised protein level and normal glucose level. Systemic immune and 
infectious studies were performed and were normal or negative. Angio-CT scan showed other two aneurisms in left AICA and basilar 
artery. He was treated with intravenous cyclophosphamide and prednisone 1mg/kg/day again. At 49 years had another stroke, left 
PICA territory, under prednisone 15 mg/day and azathioprine 200 mg/day. At this stage he had mild ataxia, dysarthria and cognitive 
impairment in multiple domains. Since then, in the last two years he has been stable under a 25 mg dose of prednisone. Comments: 
This case illustrates a patient with CNS isolated vasculitis with a long period of disease and follow-up. Although we cannot consider 
a benign form of the disease because he has already important sequelae: a poor cognitive performance, it is without criteria for de-
mentia. It also demonstrates its dependency on steroids and relative inefficiency of other immunosupressive treatments. 
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Plasmatic cell glutamate grabbers for the treatment of ischemic stroke  
F. Campos1, M. Pérez-Mato1, A. da Silva-Candal1, M. Santamaría-Cadavid1, M. Rodríguez-Yáñez1, E. López-
Arias1, A. Vieites-Prado1, S. Arias-Rivas1, J. Castillo1, T. Sobrino1

1Clinical Neurosciences Research Laboratory, Department of Neurology, Health Research Institute of Santiago de Compostela 
(IDIS), Santiago de Compostela, SPAIN

Question:Nowadays, the concept of blood glutamate scavenging represents a novel and attractive protecting strategy to reduce the 
excitotoxic effect of extracellular glutamate in brain. This mechanism is based on the reduction of glutamate levels in blood and a 
subsequently lowering of glutamate in cerebral parenchyma. The excitatory amino acid transporters systems (known as EAAT) pro-
vide the predominant mechanism to uptake of glutamate into the cells and maintain the proper concentration of this potentially exci-
totoxic amino acid in the brain. Based on the high affinity of EAAT for glutamate, we have artificially induced the expression of this 
transporter (in particular the subtype EAAT2) in cells, with the aim to generate a cellular therapy able to reduce the blood glutamate 
after cerebral ischemia. 
Methods: Rat mesenchymal stem cells (MSCs) where transfected with EAAT2 and its expression was determined by means of flow 
cytometry and immunohistochemistry. Functionality of EAAT2 were determined by means of [3H]glutamate uptake assay. Thera-
peutic analysis of EAAT2- transfected cells were determined in ischemic model animals induced through the intraluminal filament 
occlusion of middle cerebral artery. Four experimental groups were developed: 1) a control group treated with saline (i.v.), 2) a group 
treated (i.v.) with 3x106 non-transfected MSCs, 3) a group treated (i.v.) with 3x106 EAAT2-transfected MSCs and finally 4) a group 
treated (i.v.) with oxaloactete 3.5 mg/Kg used a positive control of blood glutamate grabber. Infarct volume (determined by means of 
MRI), blood glutamate levels and functional test were determined during 14 days after ischemic onset. 
Results: Flow cytometry and immunohistochemistry analysis demonstrated that EAAT2-transfected MSCs express positively the 
transporter. In vitro [3H]glutamate uptake assay confirmed that protein-induced expression had a functional glutamate uptake, be-
ing this effect inhibited for selective EAAT2s blockers, DHK and TBOA. Administration of transfected and non-transfected cells in 
ischemic model animals showed that artificial expression of EAAT2 in cells induced a significant reduction o blood glutamate levels. 
Comparative analysis of infarct volume between animals treated with transfected MSCs and transfected HEK showed that higher 
beneficial result was observed with transfected MSCs. 
Conclusion: Cellular blood glutamate reduction represents a novel strategy to reduce the glutamate excitotoxicity after ischemic 
damage, which allows to combinate neuroprotection and neurorecovery as an unique cellular therapy. 
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Figure 1 
MRI brain mapping determined by means of MR spectroscopy (MRS) imaging and gradient-echo based phase mapping in three 
different groups of ischemic model animals: 1) Ischemic control group (SCG) without systemic hypothermia treatment, 2) Systemic 
hypothermic group (SHG), and 3) Ischemic group treated with focal brain hypothermia (FHG).
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Non-invasive temperature mapping using MRI in an animal model of cerebral ischemia 
R. Iglesias-Rey1, O. HJ Gröhn2, B. Argibay1, A. Vieites-Prado1, H. Fernández-Susavila1, A. da Silva-Candal1, M. 
Rodríguez-Yáñez1, T. Sobrino1, J. Castillo1, F. Campos1

1Department of Neurology, Clinical Neurosciences Research Laboratory, Health Research Institute of Santiago de Compostela 
(IDIS), Santiago de Compostela, SPAIN; 2Department of Neurobiology, Virtanen Institute for Molecular Sciences, University of 
Kuopio., Kuopio, FINLAND

Question: recent studies have shown great interest in measuring brain temperature changes of deep seated tissue non-invasively 
during the course of hypothermia treatment of acute ischemic stroke. Magnetic Resonance Thermometry (MRT) is a safety and 
non-invasive method to measure temperature in vivo. Among MR parameters, such as proton density, diffusion constants, T1 and T2 
relaxation times, the chemical shift of water protons is recognized as the most reliable indicator of temperature. This work presents 
an experimental approach to reliably monitor changes in brain temperature and to quantify absolute brain temperature during hypo-
thermia (systemic and focal) in a model animal of cerebral ischemia.  
Methods: MRT method employed two techniques, namely MR spectroscopy (MRS) imaging and gradient-echo based phase map-
ping, derived from the water proton resonance shifts. Reference phantoms were used to provide stable sources of accurately known 
temperature to calibrate MR system. Three groups of animals where studied: 1) Ischemic control group without hypothermia treat-
ment, 2) Ischemic group treated with systemic hypothermia, and 3) Ischemic group treated with focal brain hypothermia (Figure 1). 
MRT measurements were carried out one hour after the reperfusion. A comparative invasive temperature study was conducted with 
thermocouples.  
Results: brain temperature changes were accurately measured to within 0.4 ºC using gradient-echo based phase mapping. Absolute 
brain temperatures were determined using MR spectroscopy multi-voxel and single-voxel. Temperature changes measured with MR 
showed good qualitative agreement with measurements using thermocouples. Conclusion: in the present experimental study we 
have demonstrated that MRT can be used as an accurate non-invasive temperature mapping method during focal brain hypothermia 
and systemic hypothermia.



42 25. European Stroke ConferenceScientific Programme

O 010 
15:30 
 
Should early identification of stroke patients be focused on stroke mimics or chameleons? A retrospective 
study on the hospital stroke chameleon prevalence. 
I. Qureshi1, P. Chompoopong 2, R. Nassir 2, D. Kassar1, A. Maud1, P. Piriyawat1, G. Rodriguez1, S. Cruz-Flores1

1Neurology, Texas Tech University of Health Sciences Center, El Paso, USA; 2Medicine, Chulalongkorn University, Bangkok, Thai-
land, Bangkok, THAILAND

Background & Purpose: 
Despite the availability of new effective recanalization therapies for acute ischemic stroke, the vast majority of patients are left un-
treated. Non-focal neurological deficits and uncommon presentations (“stroke chameleons”) may be responsible for the lack of early 
recognition. We set to establish the proportion of acute ischemic stroke patients presenting with stroke chameleons and their impact 
on receiving stroke intervention. 
Methods: 
We performed a retrospective analysis of a prospectively collected data. All adult patients discharged with the diagnosis of ischemic 
stroke or transient ischemic attack (TIA) were included and analyzed for their diagnosis on admission. Those cases with a diagnosis 
other than ischemic stroke or TIA on admission were identified as possible stroke chameleons and sorted into groups according to 
the occurrence of presenting neurological or non-neurological manifestations. 
Results: 
Of 2,303 ischemic stroke cases, 919 (39.9%) were found to be possible stroke chameleons. More than half of these patients (58.4%) 
presented with neurological manifestations including: disorders of somatic sensation (33%), alteration of consciousness (30%), and 
disorders of speech/language (11%). The rest of stroke chameleons had manifestations pertaining to other organ systems such as car-
diopulmonary, gastrointestinal, systemic infection, trauma and vascular events elsewhere. 
Conclusion: 
In our cohort, there were a surprisingly large percentage of stroke chameleons. It is important to establish strategies to help identify 
correctly those patients presenting as stroke chameleons with the goal of early identification to increase the number of patients re-
ceiving reperfusion therapies.
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Stroke outcomes associated with use of antithrombotics within 24 hours after recanalization treatment 
B. J. Kim1, H.- G. Jeong2, M.- H. Yang2, M.- K. Han2, S.- H. Park2, H.- J. Bae2

1Neurology, Seoul National University Bundang Hospital, Seongnam-si, SOUTH KOREA; 2Neurology, Seoul National University 
Bundang Hospital, Seongnam-si, Gyeonggi-do, SOUTH KOREA

Background: Current guidelines recommend the initiation of antithrombotics at least 24 hours after intravenous thrombolysis, but 
the evidence supporting these guidelines is insufficient. In this study, clinical outcomes following recanalization treatment were ret-
rospectively compared between patients selected clinically to receive early (<24 hours) and standard ( 24 hours) timing of initiation 
of antithrombotic treatment. 
Methods and Results: A total of 712 patients who suffered from an acute ischemic stroke and underwent intravenous (IV) or endo-
vascular (IA) recanalization between July 2007 and March 2015 were selected from a prospective clinical registry. We systemically 
gathered information regarding the exact timing of antithrombotic initiation from a database of the electronic bar-code medication 
administration system. Recanalization treatment comprised 34% (n=243) IV-only, 32% (n=229) IA-only, and 34% (n=240) com-
bined IV-IA strategies. Antithrombotics were administered within 24 hours in 64% (n=456) of the patients. Multivariable analyses 
revealed that early antithrombotic administration was not associated with any hemorrhages (adjusted OR, 0.72; 95% CI, 0.50 - 1.03), 
symptomatic hemorrhages (0.88; 0.36 - 2.15), or a modified Rankin Scale (mRS) score of 0 - 1 at 3 months after stroke (1.11; 0.77 - 
1.62). Subgroup analyses revealed that the endovascular-only subgroup had increased odds for mRS scores of 0 - 1 at 3 months after 
stroke (2.64; 1.10 - 7.03). 
Conclusions: In our retrospective analysis of a prospective registry, early antithrombotic (within 24 hours after initiation) adminis-
tration did not increase hemorrhages after recanalization treatment. Early antithrombotic therapy may be advantageous for a subset 
of stroke patients despite the current guidelines.
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Figure legends

Figure 1. Mortality Stratified by Systolic and Diastolic Blood Pressure. 
J-curve effect between both SBP and risk of mortality in patient with stroke, similar effect was seen in DBP.

Figure 2. Multivariable Cox regression analyses shows cumulative survival of patients during follow-up by blood pressure catego-
ry(optimal, normal, borderline, HTN stage 1, HTN stage 2 according to the JNC 7 criteria ).

 
 

 
 
 
 
Figure 3. Cumulative survival of patients stratified by systolic and diastolic BP. (per 20 mm Hg ) 

O 011 
15:40 
 
Lower diastolic blood pressure is associated with poorer survival after stroke
Y. Liu1, Y. Huang1

1Neurology, Peking University First Hospital, Beijing, CHINA

Background and purpose Antihypertensive treatment after stroke reduces the risk of recurrent stroke and mortality as other vas-
cular events. However, recent evidence challenged the recommendation that intensive blood pressure control were associated with 
favorable mortality after stroke. The present study aimed to investigate the relationship between blood pressure level and mortality 
post-stroke during one year follow-up and to determine the ideal goal for both systolic and diastolic blood pressure control for pa-
tients with stroke 
Method Data were collected from China Quality Evaluation of Stroke Care and Treatment which was a multicenter, prospective, 
hospital registry study in 37 cities across a variety of economic and geographic regions in China. Both univariate and multivariate 
Cox proportional hazard model were used to assess the impact of blood pressure on mortality after stroke with adjustment. 
Results Multivariate Cox regression analysis indicated that patients with optimal blood pressure (systolic BP <120 mm Hg and di-
astolic BP <80 mm Hg) and in HTN stage 2 (systolic BP>160mm Hg or diastolic BP >100 mm Hg) has higher risk of stroke death 
compared to patients as reference (systolic BP>120mm Hg or diastolic BP >80 mm Hg but <130/85 mm Hg)( HR, 1.489 , 95% CI, 
1.009-2.197; HR, 1.943, 95%CI, 1.448-2.607, separately). In stratified analysis, whether DBP ≤70 mm Hg or ≥91 mmHg was great-
est association with higher mortality(HR,1.565, 95%CI, 1.132-2.164 for DBP ≤70 mm Hg; HR,1.376, 95%CI, 1.121-1.689 for DBP 
range from 91 to 110 mm Hg; HR, 2.618, 95%CI, 1.868-3.668 for DBP ≥111 mmHg ). For SBP, more than 151 mm Hg was associat-
ed significant greater risk of death (HR, 1.426, 95%CI, 1.059-1.919 for SBP range from 151-170 mm Hg; HR, 1.972, 95%CI, 1.469-
2.649 for SBP ≥171 mm Hg) 
Conclusion Our results revealed a J-curve relationship between diastolic blood pressure and mortality after stroke. It implied that 
DBP range from 70 mm Hg to 90 mm Hg was considered to be the ideal goal for patients after stroke and SBP less than 150 mm Hg 
should be also recommended.
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Comparison between the original and shortened versions of the NIHSS in ischemic stroke patients of inter-
mediate severity in the CHIMES study
C. F. Lee1, N. Venketasubramanian2, K. S. L. Wong3, C. L. Chen4 
for the CHIMES Study Investigators5

1Statistics, Singapore Clinical Research Institute, Singapore, SINGAPORE; 2Neurology, Raffles Neuroscience Centre, Singapore, 
SINGAPORE; 3Neurology, Chinese University of Hong Kong, Prince of Wales Hospital, Hong Kong, HONG KONG; 4Pharmacol-
ogy, National University of Singapore, Singapore, SINGAPORE; 5, CHIMES Study Investigators, Singapore, Philippines, Thailand, 
Malaysia, Hong Kong, Sri Lanka, SINGAPORE

Introduction 
Although the National Institutes of Health Stroke Scale (NIHSS) contains only 15 items and takes less than 8 minutes to perform, it 
has been criticized for its complexity and variability. Shortened versions of the NIHSS have been suggested including an 11-item, 
8-item and 5-item versions [Lyden PD et al, Stroke 2001; Meyer BC et al, Stroke 2002; Tirschwell DL et al, Stroke 2002]. 
Objective 
We aimed to compare the measurement properties of the original NIHSS to that of the shortened versions NIHSS-11, NIHSS-8, and 
NIHSS-5. 
Patients & Methods 
We analyzed data from the CHIMES Study, an international, double-blind, randomized, placebo-controlled trial investigating the 
efficacy of MLC601 on stroke recovery in patients with ischemic stroke of intermediate severity. For discriminative ability, the NI-
HSS scores at month 3 were regressed on the modified Rankin Scale (mRS), Mini-mental Status Examination (MMSE), and Barthel 
Index (BI) divided by 5 at month 3, adjusting for baseline characteristics. Effect size was obtained by dividing the coefficients by the 
residual standard deviation of the regression model and the 95% confidence interval (CI) for the difference between the effect sizes 
of the original and shortened versions was estimated using 1000 bootstrap replications. Responsiveness to change from day (D) 10 to 
month (M) 3, confirmatory factor analysis and receiver operating characteristic (ROC) curve analysis were performed. 
Results 
Data from 1071 subjects at D10 and 949 subjects at M3 who were alive and had NIHSS assessments were analyzed. 180 (16.8%) 
subjects at D10 and 460 (48.5%) at M3 had mRS 0-1. 675 (71.1%) had BI ≥85 at M3. Mean MMSE was 25.8 ± 3.1 at D10 and 27 ± 
4.6 at M3. Mean NIHSS was 6.8 ±3.4 at D10 and 3.5 ± 3.1 at M3. 
For both discriminative ability and responsiveness to change, the original version exhibited a larger effect size (0.55 and 0.84) in re-
lation to mRS than the other three shortened versions (0.35 to 0.46 and 0.74 to 0.78). However, the effect sizes were similar among 
the 4 versions and of small magnitude for MMSE and BI (table). 
The 4-factor structure explored by Lyden et al, “left cortex” (questions, commends, language), “right cortex” (gaze, visual field, 
sensory, extinction), “left motor” (right arm, right leg, dysarthria) and “right motor” (left arm, left leg), adequately fitted our cohort 
of patients with ischemic stroke of intermediate severity. Our analysis showed that the factors were positively correlated except be-
tween left and right motor factors. 
For detecting mRS of 0 or 1, the area under the ROC curve of NIHSS-15 and NIHSS-11 were significantly larger than that of NI-
HSS-8 and NIHSS-5, but were not significantly different in detecting BI ≥ 85 (figure). 
Conclusion 
The original 15-item NIHSS retained information that made it more discriminative and responsive to change than the shortened ver-
sions.
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Bioenergetic characterization of lymphocytes from stroke patients
F. Ferrari1, E. Devecchi2, G. Pero3, A. Gorini1, R. F. Villa1

1Department of Biology and Biotechnology, University of Pavia, Pavia, ITALY; 2Department of Immuno-Hematology and Transfu-
sion , General Hospital of Lodi, Lodi, ITALY; 3Department of Neuroradiology, General Hospital Ca’ Granda, Milano, ITALY

QUESTION - Metabolic energy is required for the proper molecular and cellular physiology, but stroke provokes key metabolic 
alterations (Villa et al., 2013). So, a systematic research is in progress to study the catalytic properties of cytoplasmic and mitochon-
drial enzymes of lymphocytes as biological markers of energy metabolism in patients with acute ischemic stroke (AIS). In fact, the 
metabolism of lymphocytes reflects the metabolic dysfunctions of many other neurological pathologies (Leuner et al., 2012; Molina 
et al., 1997). 
METHODS - Controls (healthy blood donors) and stroke patients were divided by sex and age and lymphocytes were purified from 
their blood samples. On lymphocytes, the catalytic properties of these regulatory enzymes were assayed: hexokinase (HK), lactate 
dehydrogenase (LDH) for glycolysis; citrate synthase (CS), malate dehydrogenase (MDH) for Krebs’ cycle (TCA); NADH-cyto-
chrome c reductase (Complex I-III), succinate dehydrogenase (SDH, Complex II), cytochrome oxidase (COX, Complex IV) for 
Electron Transfer Chain (ETC); glutamate dehydrogenase (GlDH), glutamate-oxaloacetate- (GOT) and glutamate-pyruvate-transam-
inase (GPT) for amino acids/glutamate and -NH3 moiety metabolism and ammonia detoxification. 
RESULTS - In controls, the overall energy metabolism of lymphocytes was differently modified by aging in male and female sub-
jects, males showing greater modifications. As regards AIS patients, results are referred only to the gender effects because of the 
number of patients so far enrolled. Even so, stroke interestingly changed lymphocytic enzyme activities in these patients, particularly 
in females, being glucose, glutamate metabolism and ATP synthesis modified by stroke, reflecting the metabolic dysfunction of isch-
emic brain (Villa et al., 2013). 
CONCLUSIONS - The energy-linked enzyme activities of lymphocytes possess distinct catalytic metabolic potentialities, suggesting 
different responses to ischemia in males and females. This functional proteomic approach to the analysis of bioenergetic abnormal-
ities in stroke patients may be a suitable model to study also drugs action during recovery (Moretti et al., 2015a,b). In the research 
progress, we will (i) increase the number of enrolled patients, (ii) evaluate these biological markers during recovery phases, (iii) take 
into account also the age factor, systematically grouping patients in 10 year-intervals of age.

REFERENCES - Leuner K et al. (2012) Mol Neurobiol. 46:194-204; Molina JA et al. (1997) Neurology. 48:636-8; Moretti A, Ferrari 
F, Villa RF (2015a) Pharmacol Ther. 146:23-34; Moretti A, Ferrari F, Villa RF (2015b) Pharmacol Ther. 153:79-89; Villa RF, Gorini 
A, Ferrari F, Hoyer S (2013) Neurochem Int.63:765-81.
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In patients with acute ischemic stroke inflammation accurately predicts the culprit carotid artery 
G. Benetos1, K. Toutouzas1, C. Deligianni2, K. Spengos2, I. Koutagiar1, A. Synetos1, E. Tsiamis1, E. Siores3, D. 
Tousoulis1

1First Department of Cardiology, Athens School of Medicine, University of Athens, Athens, GREECE; 2First Department of Neu-
rology, University of Athens, Eginition Hospital, Athens, GREECE; 3Center for Materials, Research and Innovation, University of 
Bolton, Bolton, UNITED KINGDOM

Background: Inflammation plays an important role in progression and destabilization of atherosclerotic plaques, leading to major 
cardiovascular events. It has been speculated that in patients with acute ischemic stroke and carotid artery atherosclerosis, ipsilateral 
carotid artery exhibits higher inflammatory infiltration. Microwave radiometry (MWR) evaluates in vivo noninvasively the tempera-
tures of internal tissues. The aim of the present study was to investigate the predictive value of MWR in the recognition of the culprit 
carotid arteries in patients with recent ischemic stroke. 
Methods: Consecutive patients with bilateral carotid plaques and recent acute ischemic stroke were included in the study. Subjects 
with history of atrial fibrillation were excluded. All patients underwent both MWR and carotid ultrasound evaluation within 24 hours 
from symptoms onset. During ultrasound study, maximum plaque thickness (MPT) was determined in each carotid artery according 
to Mannheim consensus. Temperature difference (ΔT) by MWR was assigned as maximal temperature along the carotid artery minus 
minimum. Culprit were defined the carotid arteries ipsilateral to cerebral ischemia. Patients with lacunar infarcts or transient isch-
emic attacks were excluded. The following models for culprit carotid artery prediction were considered and were compared with the 
use of Harrel’s c-statistic: traditional risk factors (TRF - sex, age, smoking, dyslipidemia, arterial hypertension, diabetes mellitus and 
family history) plus MPT, b) TRF plus ΔT and c) TRF plus MPT plus ΔT. 
Results: One hundred carotid arteries from fifty patients were finally evaluated. Culprit carotid plaques had higher ΔT compared to 
nonculprit (0.93±0.58 versus 0.58±0.35°C, respectively, p<0.001). Regarding the predictive capacity of the various models for the 
culprit carotid artery identification, the models TRF plus MPT and TRF plus ΔT showed similar c-statistic values (0.691, 95% CI 
0.588-0.794, p<0.001 vs 0.747, 95% CI 0.644-0.850, p<0.001, respectively, pdiff.=0.36). On the contrary the model TRF plus MPT 
plus ΔT showed the highest c-statistic value (0.768, 95% CI 0.666-0.870, p<0.001, pdiff=0.05). 
Conclusions: MWR through the evaluation of carotid artery temperatures could accurately identify the culprit carotid artery in pa-
tients with recent ischemic stroke due to large artery atherosclerosis.

Figure 1 
 

 
 
 
Figure 2 



46 25. European Stroke ConferenceScientific Programme

O 015 
16:20 
 
Role of cerebral embolic protection to in thoracic endovascular aortic repair (TEVAR) - a pilot study 
G. Grover1, A. Perera1, N. Rudarakanchana1, M. Hamady1, A. Davies1, R. Gibbs1

1Vascular Surgery, Imperial College London, London, UNITED KINGDOM

Background 
Stroke occurs in 2-8% and silent cerebral infarction (SCI) in up to 70% of patients undergoing thoracic endovascular aortic repair 
(TEVAR) and remain a significant risk.  
SCI is associated with a 2-4-increase in risk of future stroke, dementia and cognitive decline. These events are thought to be embolic 
in nature, resulting from manipulation of large delivery systems traversing the aortic arch in close proximity to the carotid arteries. 
Cerebral embolic protection devices (CEPD) designed for use in the aortic arch have recently been shown to successfully reduce 
the incidence and volume of post-procedural SCI in other endovascular procedures, such as transcatheter aortic valve implantation 
(TAVI). The Sentinel Cerebral Protection System(SCPS) is an embolic filter device that protects the origin of the innominate and left 
common carotid artery during intervention. 
Aim 
This pilot study investigates the feasibility and safety of using a cerebral embolic protection device (CEPD) in patients undergoing 
TEVAR. 
Methods and Materials 
In a pulsatile flow model of thoracic aortic aneurysm, the Sentinel Cerebral Protection System was tested with each of the commer-
cially available thoracic stent-grafts to assess physical compatibility. 
Patients with suitable aortic arch anatomy underwent TEVAR with SCPS, together with intra-operative transcranial doppler (TCD) 
of the middle cerebral arteries (MCA) to detect any High intensity transient signals (HITS). Pre- and post-operative diffusion weight-
ed magnetic resonance imaging (DW-MRI) was performed within 2-5 days. 
All patients underwent pre, post and 6 week neurocognitive testing using a validated battery of tests to detect any sub-clinical neuro-
logical deficit and full clinical neuroligical examination. 
Results 
SCPS was successfully deployed and retrieved in all pulsatile flow model cases (N=8). 
Four patients: 2 female (ages 79, 68yrs) and 2 male (ages 46, 65yrs) underwent TEVAR for acute aortic syndrome. Proximal landing 
zones was 3 for the females and 2 for the males. Atheroma grade of the aortic arch on CT was either 1 or 2.  intraoperative cerebral 
microembolisation was detected in the 3 cases: female 2, males 1 and 2, respectively. Maximum HITS detected during stent manipu-
lation and deployment (76, 62, 36) and contrast runs (25, 114, 69). Total HITS detected during CEPD manipulation, deployment and 
retrieval were 9, 78, 126 for female 2 and males 1 and 2 respectively. 
There were no post-operative strokes. On post-operative DW-MRI 2 out of the 4 patients demonstrated new low volume SCI lesions. 
Female 1 had 5 small volume lesions: 3 left posterior, 2 anterior. Male 2 had 3 small volume lesions: 1 posterior; 2 shared MCA/
PCA territory. The remaining two did not demonstrate any new lesions. 
There was no neurocognitive decline between pre-operative and post-operative or outpatient follow up in all domains.  
Conclusion 
This is the first study to report the use of CEPD in TEVAR and SCPS appears feasible and safe Although preliminary results appear 
encouraging, further work is now required to investigate whether CEPDs can reduce risk of cerebral injury in this susceptible patient 
cohort.
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Miscellaneous & nursing and physiotherapy in acute and chronic stroke manage-
ment  
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Cost-utility analysis of mechanical thrombectomy in acute ischemic stroke in Italy 
E. Pizzo1, S. Morris1, F. Causin2

1Department of Applied Health Research, University College London, London, UNITED KINGDOM; 2Neuroradiology Unit, Uni-
versity of Padua, Padua, ITALY

Question: Every year, 15 million people worldwide suffer a stroke. Nearly 6 million die and another 5 million are left permanently 
disabled (WHF, 2015). In Italy stroke is the third cause of death and the leading cause of disability after neoplasia (ISS, 2015). The 
annual incidence of stroke in Italy accounts around 160,000 individuals with primary stroke and an additional 40,000 individuals 
suffering from recurrent stroke (ISS, 2015). The overall incidence is going to increase over the next 5 years, therefore the economic 
burden of stroke is estimated to rise (Truelsen, 2006).  
In Italy the epidemiology of stroke is similar to that of other high income countries, with ischemic stroke accounting for 80% of total 
cases (Iss, 2015). For acute ischemic stroke, intravenous recombinant plasminogen activator (IV-tPA) has demonstrated efficacy and 
cost-effectiveness when administer to eligible patients (Hacke, 2008). However, in case of major vessel occlusion IV-tPA alone is 
often unable to achieve recanalization, and there is increasing evidence that mechanical thrombectomy has the potential to improve 
recanalization rates and outcomes for patients with ischemic stroke. Recently, five randomized controlled trials demonstrated the 
benefit of endovascular therapy compared to intravenous tissue plasminogen activator (IV-tPA) in acute stroke (Berkhemer et al, 
2015; Goyal et al. 2015, Campbell et al 2015, Saver et al 2015, Jovin et al 2015).  
To date there has not been a cost-effectiveness study on mechanical devices for the treatment of stroke in Italy. Aim of this study is 
to model the cost-utility of mechanical thrombectomy using IV-tPA as bridging therapy, compared to IV-tPA alone in the hyperacute 
management of stroke in Italy. 
Methodology: We use a Markov model to model the lifetime cost-utility of mechanical thrombectomy compared to IV-tPA alone. 
The Italian Register of Endovascular Treatment of Acute Stroke (Mangiafico, 2015) is used to get data on outcomes, probabilities of 
recanalization and complications to populate the model. Costs are estimated from the Italian NHS perspective using a micro-costing 
approach and include the intervention costs, the acute hospital costs and the long-term costs. Patients are categorised into one of 
three health outcome states: independent, dependent and dead. For each status QALYs are used as outcome measures. A probabilistic 
sensitivity analysis is run to explore impact of uncertainty on the findings. 
Results: Despite the costs of thrombectomy are high, the preliminary results of the model show that the intervention is cost-effective 
from the NHS perspective. 
Conclusions: The study doesn’t take into account the costs for society of the disability following the stroke. Generally these costs 
represent a huge burden for caregivers and society in terms of rehabilitation and productivity losses that, if taken into account, would 
provide even better results.
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Stroke and neuro-palliative care - preliminary results of a monocenter study 
T. Stolz1, N. Rühle1, J. Klinke1, K. Kurtieiev1, U. Walter1, A. Storch1, M. Wittstock1

1University of Rostock, Rostock, GERMANY

Introduction 
Stroke is the third most cause of death inGermanyand an important cause of permanent disabilities. Circa 20 % of patients die within 
a month after stroke. Despite the progress in therapy of acute stroke the survival rate after five years is comparable to cardiac insuffi-
ciency and all kinds of neoplasm together. Especially patients with severe strokes (e.g. malignant middle cerebral artery stroke, basi-
lar artery thrombosis) often have a bad outcome (Modified Rankin Scale (MRS) >/= 4). Increasing numbers of patients have advance 
directives, which include requests regarding limitation of therapy. There is limited knowledge about the manner how these limita-
tions or palliative concepts (e.g. reducing to analgesia and substitution of liquid etc.) are requested in the advance directives and how 
these were put into practice in the recent acute stroke care. 
Objective 
To analyse retrospectively the basis of decision making, the course of treatment and the outcome in stroke patients in the context of 
neuro-palliative care. 
Patients & Methods 
We performed a retrospective analysis of the ward-database and the associated patient files of the neurological intensive care unit 
and stroke unit of the Universityof Rostockin the period from 01/01/2015 to 30/11/2015. For the survey patient files were screened 
and analysed retrospectively using the search items stroke, advance directive, death and destination of transfer (convalescent home, 
palliative care unit, care retirement home, hospice). The study has been registered at ethical review committee of the Universityof 
Rostock(Nr. A 2015-0088). This abstract presents preliminary data. 
Results 
Altogether 975 stroke patients (71.5±13.8 y.o. / 519 men / 456 women) were treated during the analysed period. 44 patients submit-
ted an advance directive (3.8%). 38 patients (15 involving advance directive) deceased (MRS 5), 14 received palliative conception 
featuring intravenous analgesia (usually piritramide) and also liquid confinement. 10 patients went to care retirement home, 2 pa-
tients were transferred to palliative care unit or hospice (84.1±9.1 y., MRS 4). Only two of them submitted advance directive. 37 pa-
tients with submitted advance directive were transferred to general ward (MRS 2.6 ± 1.5, 0-4). 
Conclusions 
Even though the number of patients submitting their advance directive seems to increase, the true amount is rather small (only 4.5 
%). However it could be that patients suffering from minor strokes aren’t submitting an existing advance directive. The immediate 
transfer from stroke unit or neurological intensive care to palliative care unit or hospice is quite rare. If advance directive is given 
requests regarding limitation of therapy were implemented, usually through palliative conception including analgesia and liquid con-
finement.
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Suicidal ideation in acute stroke patients 
M. M. Dumitru1
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A comparison of outcome between surgical and medical treatment in the patients of asymptomatic or mild 
symptomatic adult Moyamoya disease 
D. Y. Kim1, S. J. Kim1

1Neurology, Samsung medical center, Seoul, SOUTH KOREA

Question: Moyamoya disease (MMD) is a chronic progressive steno-occlusive disease of the intracranial internal carotid arteries 
and their proximal branches. Although treatment of pediatric MMD is well established, there is controversy over the treatment in 
adult patients, especially for asymptomatic or mild symptomatic, such as transient ischemic attack (TIA), patients. We conducted this 
study to determine if medical treatment is tolerable in treating asymptomatic or mild symptomatic adult MMD patients compared 
with surgical treatment. . 
Methods: We included patients with MMD, who were hospitalized or visited an outpatient clinic at Samsung Medical Center from 
June 2010. Adult MMD patients were defined as patients whose onset of symptom is beyond 18 years old and the diagnosis of MMD 
was based on the conventional angiographic findings. The patients who presented with ischemic or hemorrhagic stroke were exclud-
ed. The primary outcome was major morbidity such as ischemic or hemorrhagic stroke and the outcome was obtained retrospective-
ly. 
Results: A total of 269 patients were included. Among them, 139 (51.7%) patients presented with transient ischemic symptom and 
the rest of patients were asymptomatic. One hundred and seventy-five patients (65.1%) received medical or conservative treatment 
and 94 patients (34.9%) had surgical treatment, encephalo-duro-arterio-synangiosis or extra-intracranial arterial bypass or both. Sur-
gical treatment group included younger patients and more TIA significantly than medical treatment group (p 
Conclusion : Medical treatment for asymptomatic or mild symptomatic adult MMD patients was better than surgical treatment for 
prevention of ischemic or hemorrhagic stroke. 

Figure 1 
Kaplan-Meier curve shows stroke-free survival for medical and surgical treatment group.
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Establish a specially created specialist in neurology programme by the help of telemedicine in Brunei 
Darussalam 
U. Meyding-Lamadé1, E. M. Craemer1, B. Bassa1, C. Chan2, A. Masri2, N. Yassin2, Z. Hanafi3, W. Hacke4
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tre, Jerudong, BRUNEI DARUSSALAM; 3PAPRSB Institute of Health Sciences, Universiti Brunei Darussalam, Brunei Darussalam, 
BRUNEI DARUSSALAM; 4Klinik für Neurologie, Universitätsklinikum Heidelberg, Heidelberg, GERMANY

Introduction: Neurology will be one of the major columns of medicine.With a worldwide lack of neurological knowledge there is an 
obvious high need for specialist in Neurology training as well as a need of neurological centres. 
Since 7/2010 a transcontinental cooperation between the Brunei Neuroscience Stroke and Rehabilitation Centre(BNSRC),Brunei 
Darussalam (BD) and the Department of Neurology,Krankenhaus Nordwest(KHNW),Frankfurt,Germany has been successfully im-
plemented.BNSRC is the 1st neurological facility in BD, therefore local doctors has to be trained in the field of neurology to ensure 
that they can handle the patients as well as to get a curriculum of neurology in order to become specialist in neurology.This program 
is established and conducted by Universiti Brunei Darussalam,the University of Heidelberg,Germany,Johns Hopkins,USA,KHNW 
and BNSRC. 
Methods:The total duration shall normally be at least 60 months full-time.We established a Teleteaching program including on site 
teaching.It consists of different modules;electrophysiology training,EEG education,clinical examination including scales for different 
diseases and the grand round.The grand round is basically a teaching ward round performed by Head of Department and consultant 
neurologists to discuss selected patients.The local doctor report the history,demonstrate physical symptoms,diagnostic work up and 
therapeutic strategies are discussed as well as all medical findings. 
Results:2 local doctors are enrolled, overall 7 doctors have taken part and past all assessments. 
Conclusion:Neurological diseases are a major column and the prevention of stroke and other neurological diseases are more import-
ant than ever.As there is a need of specialists in Neurology worldwide,this specialist in neurology program can set a milestone in 
teaching of neurologic skills with the help of telemedicine to overcome distances
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Figure. 1. 
[Legend: MAL - Motor activity log (amt = how many tasks completed; well= how well each task was completed). MoCA - Montreal 
Cognitive Assessment. FSS -Fatigue severity scale. A positive score indicates improvement; a negative score indicates worsening.]
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Using virtual reality for upper limb recovery post stroke: a pilot study
D. O Connor1, R. Stockley1, S. Moss2, L. Allsop2, W. Edge2

1Health Professions, Manchester Metropolitan University, Manchester, UNITED KINGDOM; 2, Basic, Salford, UNITED KING-
DOM

Introduction 
The use of virtual reality (VR) in the rehabilitation of neurological conditions is becoming more prevalent as a method to increase 
practice of movements. Rehabilitation of upper limb function after stroke remains a challenge as 75% of stroke survivors report per-
sistent functional impairments (Cirstea and Levin, 2007). Whilst VR could improve upper limb function after stroke there are few 
reports of the patient’s experiences and views of using VR systems. 
This paper reports the findings of a mixed methods pilot study utilising the You-Grabber®, a novel VR gaming device for upper limb 
rehabilitation. 
Objectives 
This study aimed to determine the feasibility of the You-Grabber® in the rehabilitation of the upper limb in stroke patients and de-
scribe the patient’s perceptions of using the You-Grabber®. 
Patients & Methods or Materials & Methods 
The study used a single blinded, mixed methods randomized control trial design and took place at the Brain and Spinal Injuries 
Charity (BASIC), a community rehabilitation centre, based in Salford, Greater Manchester. 
Individuals who had a stroke at least six months ago were prospectively recruited and randomized into group 1 (YouGrabber®) or 
group 2 (control). Group 1 completed 18 individualised training sessions using the You Grabber® (over 12 weeks). Group 2 contin-
ued usual rehabilitation within the gym. Groups 1 and 2 were matched for time and attention. Outcomes included dexterity, fatigue, 
mood and activities of daily living. 
Participants in Group 1 were invited to a one to one interview which aimed to explore their experiences and views of the You Grab-
ber® and its’ impact on their rehabilitation goals. 
Changes in outcome tools were analysed using descriptive statistics and Mann-Whitney U tests. Interviews were recorded and tran-
scribed verbatim and analysed using a thematic approach. 
Results 
12 participants (6 females) were recruited and completed the study. 
There were no significant differences found between the groups at baseline or after completion of the study. However, trends in both 
groups demonstrated improvement in all domains except fatigue. 
Six participants were interviewed. Two global themes of benefits and challenges were established. 
Conclusion 
The results from this small study indicate that the You Grabber® is a fun and motivating intervention for participants. Whilst there 
were no statistically significant results in the outcomes, the trends for physical improvement indicate that increased targeted inter-
vention could aid recovery of the upper limb. However, there was a trend to slightly worsening fatigue which warrants further inves-
tigation. These findings suggest that virtual reality systems should be considered as a possibility for targeting upper limb recovery 
post stroke and are worthy of future, large scale studies.
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A cross-sectional study investigating foot and ankle impairments in people with stroke 
M. Cramp1, T. Gorst2, A. Lyddon3, J. Freeman2, J. Paton2, S. Morrison4, J. Marsden2

1Allied Health Professions, UWE, Bristol, UNITED KINGDOM; 2School of Health Professions, Plymouth University, Plymouth, 
UNITED KINGDOM; 3School of Health Sport and Bioscience, University of East London, London, UNITED KINGDOM; 4School 
of Health Sciences, University of Brighton, Eastbourne, UNITED KINGDOM

Background: Foot posture abnormalities have been reported in 30% of people with stroke[1] and are suggested to be more common in 
those who are housebound[1]. Foot and ankle impairments are perceived by people with stroke as a serious problem that impacts on 
every day function[2]. The aim of this project was to compare foot and ankle sensori-motor function of people with stroke with con-
trols and to examine foot and ankle impairments as predictors of mobility and balance. 
Methods: 180 participants, more than 3 months following stroke and able to mobilise independently, were recruited from NHS stroke 
services and support groups at two UK sites into this cross sectional observational study (107 [59%] males, mean age 67 [SD 11] 
years, 81 [45%] right CVA, 38 [range 3-224] months post stroke). A group of 46 age- and gender- matched healthy controls were 
also recruited (22 [48%] males, mean age 66 [SD 12] years). Foot and ankle impairments assessed included foot posture, muscle 
strength, ankle and hallux joint ROM, spasticity, somatic sensation, foot pain, and dynamic foot loading. Mobility and balance as-
sessments included fast paced timed 10m walk, functional reach and timed up and go tests. Preliminary group comparisons of stroke 
and control groups and multiple regression analysis have been conducted. 
Results: 11% of stroke participants showed abnormal foot posture[3] on their most affected side and 22% showed inter-limb differ-
ences in foot types, compared to 6% of controls. Significant group differences were observed in several impairments including the 
presence of pain (c2= 5.104, p < 0.025) and muscle strength (t=11.382 p < 0.001). Preliminary regression analysis indicated that mus-
cle strength and ankle ROM impairments accounted for 47% of variance in walking velocity (p < 0.001). 
Conclusion: Foot posture abnormalities and asymmetry were lower than previously reported. Foot and ankle sensori-motor function 
was impaired in stroke participants. The observed relationship between foot and ankle impairments and mobility warrants further 
analysis. 

Forghany S, Tyson S, Nester, C, et al. Foot posture after stroke: frequency, nature and clinical significance. Clin Rehabil 
2011;25:1050-5. 
2. Gorst T, Lyddon A, Marsden J, Paton J, Morrison S, Cramp M, Freeman J. Foot and ankle impairments affect balance and mobili-
ty in stroke (FAIMIS): the views and experiences of people with stroke. Disabil Rehabil 2015, 12:1-8. 
3. Redmond AC, Crane YZ, Menz HB. Normative values for the Foot Posture Index. J. Foot Ankle Res 2008, 1(1):6.
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Is the four point pusher scale a reliable and valid assessment tool for measuring lateropulsion and/or push-
ing behaviour in adults following stroke?
E. Chow1, S. Parkinson1, K. Hill1, L. Bainbridge1, A. Anderson2, J. Jenkin2

1School of Physiotherapy and Exercise Science, Curtin University, Perth, AUSTRALIA; 2Neurological Rehabilitation Ward, Fiona 
Stanley Hospital, Perth, AUSTRALIA

Background: Pushing behaviour (PB) is a postural control disorder observed in some patients following stroke. Two scales have 
been validated to assess PB: the Burke Lateropulsion Scale (BLS) and the Scale for Contraversive Pushing (SCP). However, the 
BLS can take 10 minutes to administer and the SCP may not detect mild PB; factors which may compromise the uptake of these 
scales by clinicians. The Four Point Pusher Scale (4PPS) has been described as a brief and simple scale, however its reliability and 
validity have not been published.  
Question: Is the Four Point Pusher Scale a reliable and valid scale for measuring lateropulsion and/or pushing behaviour in adults 
following stroke? 
Methods: Patients who had experienced a stroke were invited to participate within 48 hours of admission to an inpatient rehabilita-
tion ward. Intra-rater reliability of the 4PPS was determined by examining scores assigned to the same patient by the same physio-
therapist. Inter-rater reliability of the 4PPS was determined by examining scores assigned to the same patient by two different phys-
iotherapists. Concurrent validity of the 4PPS was determined by examining associations with the BLS, SCP and functional scales. 
Results: 74 participants who were (median [interquartile range]) 13 [9 to 22] days post-stroke completed this study. Intra- and in-
ter-rater reliability were kw=0.98 (pw=0.98 (ps=0.95), SCP (rs=0.96), Berg Balance Scale (rs=-0.76), Chedoke-McMaster Postural 
Control Scale (rs=-0.75) and Functional Independence Measure mobility sub-score (rs=-0.66) (all p 
Conclusion: The 4PPS is a reliable and valid scale to assess PB in patients following stroke in an inpatient rehabilitation setting.

Figure 1 
Table showing the intra and inter-rater reliability of the Four Point Pusher Scale 
 

 
 
Figure 2 
Scatterplot showing the association between scores on the Four Point Pusher Scale and the Scale for Contraversive Pushing.
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Safety and efficacy of revive thrombectomy device in severe acute ischemic stroke
F. Sallustio1, M. Diomedi1, V. Studer1, S. Mangiafico2, S. Pizzuto1, F. Chegai3, D. Konda3, S. Merolla3, E. Pampa-
na3, R. Gandini3

1Stroke center, Department of Neuroscience, University of Tor Vergata, Rome, ITALY; 2Interventional Neuroradiology Unit, Careggi 
University Hospital, Firenze, ITALY; 3University Hospital Tor Vergata, Department of Diagnostic and Molecular Imaging, Radiation 
Therapy and Interventional Radiology, Rome, ITALY

Background: Very few studies have investigated the Revive thrombectomy device in acute ischemic stroke (AIS). 
Aim: To evaluate safety and efficacy of Revive stentriever device (RD) in the treatment of (AIS) patients. 
Methods: We retrospectively analyzed data of patients treated by mechanical thrombectomy in addition or not to IV rtPA administ-
ration. Demographic, clinical, and procedural times of patients treated by RD were compared to those observed in patients treated by 
the Solitaire FR or Trevo devices (other stentrievers, i.e. OS), considered as the gold standard based on the results of TREVO-2 trial 
and the SWIFT trial. Successful reperfusion was defined as TICI score ≥ 2; favorable clinical outcome was defined as a modified 
Rankin scale (mRS) score ≤2 at 3 months; rate of symptomatic intracranial hemorrhage (sICH) and mortality were collected. Univa-
riate statistical analysis was performed, and the Student’s t-test and the Fisher Exact test were used as appropriate. 
Results: between November 2010 and February 2015 39 RD and 19 OS treated patients were performed. There were no differences 
in age, sex, stroke etiology based on TOAST criteria and classic vascular risk factors. Median baseline NIHSS and ASPECT score 
were similar (19 vs 20; p=0.7; 9 vs 8; p=0.5) as well as the rate of fair pial collaterals on pretreatment angiography (58% vs 60%). 
Successful reperfusion was obtained in 77% of RD and 89% of OS group (p=0.3). Median number of device passages was signifi-
cantly lower in the RD group (1.8±1.2 vs 2.8±1.8; p=0.01). However, this did not result in different procedural times (79 min vs 76 
min; p=0.39). No significant differences were detected in onset-to-groin-puncture time, onset-to-reperfusion time (240 min vs 210 
min; p=0.9 and 330 min vs 287 min; p=0.6, respectively), as well as in the rate of sICH (10% vs 5%). The rate of 3 months favorable 
outcome (mRS 0-2) did not differ between the two groups (36% vs 37%), whereas 3 months mortality was slightly lower in the RD 
as compared to OS group (26% vs 37%; p=0.5). 
Discussion: in this single center experience the RD resulted in a high rate of good angiographic and clinical outcome (similar to 
those observed in the TREVO 2 and SWIFT trials) with no significant differences in procedural times, rate of ICH and mortality rate 
when compared to other established and approved stentrievers.  
Conclusion: RD seems to be safe and effective in the treatment of severe acute ischemic stroke.
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How to reduce falls in stroke patients admitted to a stroke care centre? - a quality improvement project
A. Amorim1, Y. Goddard1, P. Forbes1, K. Davis1

19 North, Imperial College Healthcare NHS Trust, London, UNITED KINGDOM

Introduction: Stroke is a major cause of disability and death in our population. The disability increases the incidence of falls in hos-
pital and also in the community. Falls in patients admitted to hospital are common and are a challenge for all health care profession-
als due to weakness, sensory loss, visual disturbances and changes in mental function (National Patient Safety Agency, 2010). Audit 
of Inpatient Falls, published in October, features data on nearly 5,000 patients aged 65 and over, across 170 hospitals in England and 
Wales (Royal College of Physicians, 2015). The Division of Medicine in a stroke care centre in London identified a rise in falls as an 
area for Quality Improvement within Stroke Services. Falls can have devastating consequences physically, psychologically and so-
cially to many patients, even those with no injury 
Objectives: Between April and September 2015, a review of the falls risk and preventative interventions were undertaken by the 
Deputy Divisional Director of Nursing, the Stroke Matron and the Ward sisters in the stroke care centre. 
Materials & Methods: The falls quality improvement team identified areas for improvement and learning. A mini root cause analy-
sis tool to understand the cause of the falls and staff education to raise awareness took place. 
Results: The mini root cause analysis identified two themes: patients’ lack of awareness of own capabilities following a stroke and 
that direct patient observation was not evident in the care environment at the time of the falls. Patients were orientated to surround-
ings using clocks, calendar books and interactive games. High nursing presence in the patient care environment (“Bay Tagging”) was 
started, as observational and interactive skills when patients required one-to-one nursing. Nursing interventions such as measure-
ment of lying and standing blood pressure for patients on anti-hypertensive medications were carried out. Staff awareness was raised 
through 10 1 hour education sessions focusing on pain management, communication, challenging behaviours and dementia. 
Conclusion: There were improved observations of the patient bay areas and a reduction of the number of falls in the stroke care cen-
tre. Further focus on direct patient observation whilst the patients are in the toilet is currently taking place.

References: 
National Patients Safety Agency (2010) Slips trips and falls data update. Bir/NPSA SlipsTripFalls. 
Royal College of Physicians (2015) National audit of inpatient falls: audit report 2015. Bit.ly/NAIFReport



52 25. European Stroke ConferenceScientific Programme

P 016

General anesthesia for endovascular acute ischemic stroke treatment does not compromise good functional 
outcomes: experience from a large academic medical center
M. A. Babi1, J. Dodds1, L. F. Gonzales2, A. Zomorodi2, M. In-Ping Huang Cobb2, P. Brown3, T. Smith3, H. For-
rest1, C. Graffagnino1

1Neurology, Duke University Hospital, Durham, USA; 2Neurosurgery, Duke University Hospital, Durham, NC 27708, USA; 3Radio-
logy, Duke University Hospital, Durham, NC 27708, USA

Background and Purpose: Endovascular stroke intervention for acute ischemic stroke improves revascularization, and recent ran-
domized controlled trials have overwhelmingly reported improved functional outcomes. However, several studies have suggested 
that the use of general anesthesia for patients undergoing endovascular stroke reperfusion therapies may have negative implications 
on functional outcome. Subanalyses of the MR CLEAN trial demonstrated a negative effect on functional outcome (modified Rankin 
Scale, mRS, of 0-2 at 90 days) in those who received general anesthesia (GA) compared to conscious sedation (CS). In this study, we 
report the outcomes of a cohort of patients treated at a single large tertiary academic center for large vessel occlusion with thrombec-
tomy, all of who were treated under general anesthesia. We compared our results with those in the MR CLEAN trial where the majo-
rity of the patients were treated under conscious sedation and a smaller proportion under general anasthesia. 
Methods: This is a retrospective chart review of prospectively collected data. We reviewed data outcome of all patients who under-
went acute endovascular stroke reperfusion therapies in the period between January 2015 and December 2015. Comparative analysis 
of mRS between our data and the MR CLEAN subanalyses of GA vs non-GA cohorts was obtained. 
Results: A total of 64 patients underwent acute endovascular stroke reperfusion therapies in the specified period. Demographic and 
baseline stroke characteristics were similar to those patients in the MR CLEAN trial. In our cohort, 52 (81%) of these patients had 
documented mRS at 30 days. Good functional outcomes at 30 days (defined as mRS 0-2) was achieved in 26.9% (14 patients) com-
pared to 23% (N=18) in the MR CLEAN trial. At 90 days, of the 42 patients (65%) with available documented outcome, 17 (40.5%) 
achieved good mRS compared to 23% in the MR CLEAN Trial. 
Conclusions: GA for acute endovascular stroke reperfusion therapies did not result in worse functional outcomes at 30 days com-
pared to the MR CLEAN trial results, and resulted in more favorable outcomes at 90 days. Further studies are needed to explore the 
specific factors that impact the outcome of GA on stroke reperfusion therapies.
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Outcome of decompressive craniotomy for post-thrombolytic intracerebral hemorrhage in patients with 
acute ischemic stroke
S. Rajappa1, S. Sivakumar1

1Neo Critical Care, GLB Hospitals, Chennai, INDIA

Background 
Post-thrombolytic intracerebral hemorrhage (ICH), following the use of tissue Plasminogen Activator (tPA) in patients with acute 
ischemic stroke occurs in about 1.9-2.4 %. There is controversy regarding the value of decompressive Craniotomy in the treatment 
of symptomatic ICH in these patients and whether such availability is a necessary pre-requisite for administration of thrombolytics. 
Objective 
To report the outcome of patients who underwent decompressive Craniotomy for post-thrombolytic ICH. 
Methods 
878 Acute ischemic stroke patients who suffered from post-thrombolytic ICH during the period 1998-2015 were identified. Patients 
were divided into those who received craniotomy and those who received medical management alone. Mortality and discharge desti-
nation were primary endpoints. 
Results 
9 patients suffered ICH (1.02%). Of these patients, 6 underwent craniotomy and 3 patients received medical treatment alone. Patients 
in craniotomy group were younger (46±2.8). The mean length of stay was shorter in the craniotomy group (11.5 versus 20.40 days 
p=<.002). 
Conclusion 
Despite the small case series, emergency and early craniotomy for post-thrombolytic related ICH in acute stroke is effective. In spite 
of patient selection bias, many patients can be salvaged and the duration of hospital stay and mortality is reduced.
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Figure 1. Acute stroke. Thrombotic occlusion of intracranial ICA. 
 

 
 
 
Figure 2. Acute stroke. Final result of endovascular thrombectomy with stentriever
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Short-term outcomes of acute ischemic stroke treatment with stentrievers
A. Khripun1, M. Malevannyi1, I. Kladova2, Y. Kulikovskikh1
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Question: 
Current studies have demonstrated promising results of endovascular thrombectomy for the treatment of acute ischemic stroke. We 
evaluated short-term outcomes of acute ischemic stroke treatment with the use of stentrievers. 
Methods 
The prospective analysis of treatment of 31 patients with acute ischemic stroke that underwent endovascular therapy with the use 
of stentrievers at a single center during the period from January 2013 to October 2015 was performed. Recanalization rate, specific 
procedural and hemorrhagic complications were evaluated. The neurological outcomes were assessed using the National Institutes of 
Health Stroke Scale (NIHSS) and the modified Rankin Scale at 30 days. 
Results: 
The median patient age was 67 years old with the range of 41 to 77, 71,0% were males. At admission the median NIHSS score was 
16 with a range of 12 to 24. Perfusion CT was performed in 23 (74,2%) patients. Nine (29.0%) patients had long thrombotic occlusi-
on of internal carotid artery from cervical segment up to MCA, 6 (19,4%) - occlusion of intracranial ICA, 14 (45,2%) - MCA occlu-
sion, 1 (3.2%) - basilar artery occlusion, 1 (3.2%) - PCA occlusion. Twenty (64,5%) patients underwent intravenous thrombolysis. 
Intraarterial thrombolysis before thrombectomy was performed in 6 (19,4%) patients, thrombaspiration - in 9 (29,0%). One (3,2%) 
patient was performed stenting of cavernous segment of ICA due to critical stenosis revealed after thrombectomy. Balloon guide 
catheter during endovascular management was used in 29 (93,5%) cases. The median time from symptom onset to recanalization 
was 320 minutes (with a range of 165 to 440). Recanalization rate with TICI-2b/3 flow was archived in 90.3% of patients. The medi-
an NIHSS scores were 4 (range: 0-16) at 24 hours and 2 (range: 0-12) at 30 days. 74.2% of the patients had a modified Rankin Scale 
score ≤2 at 30 days. The 30-day mortality rate was 9.7%. 
Conclusions: endovascular treatment of acute ischemic strokes with the use of stentrievers is safe and effective. Stentrievers demons-
trated high recanalization rates and were associated with high rate of good outcomes in patients with severe neurologic deficit.
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Bilateral repetitive transcranial magnetic stimulation on dysphagia in patients with subacute stroke
E. Park1, J. Y. Cho1, M. S. Kim2, W. H. Chang1, S. M. Oh1, Y. K. Kim3, A. Lee4, Y.- H. Kim3,1,4

1Department of Physical and Rehabilitation Medicine, Center for Prevention and Rehabilitation, Heart Vascular and Stroke Institute, 
Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, SOUTH KOREA; 2Department of Rehabilitation 
Medicine, Wonkwang University School of Medicine, Iksan, SOUTH KOREA; 3, Sungkyunkwan University School of Cognitive 
Science, Seoul, SOUTH KOREA; 4Department of Health Sciences and Technology, Samsung Advanced Institute for Health Science 
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Objective: The aim of this study was to investigate the effects of bilateral high-frequency repetitive transcranial magnetic stimulati-
on (rTMS) over both pharyngeal motor cortices on dysphagia in subacute stroke patients. 
Materials and Methods: This study was single blinded, randomized controlled study with blind observer. Thirty-three subacute uni-
hemispheric stroke patients (aged 65.9±12.4, 23 males) with dysphagia were included and divided into three groups with randomized 
order. For the dual stimulation group, 500 pulses of 10 Hz rTMS over the ipsilesional and 500 pulses over the contralesional pharyn-
geal motor cortices were applied. For the single stimulation group, 500 pulses of 10 Hz rTMS over the ipsilesional pharyngeal motor 
cortex were applied followed by 500 pulses of sham rTMS over the contralesional pharyngeal motor cortex. For the sham stimulati-
on group, same pulses of sham rTMS were applied over bilateral pharyngeal motor cortices. All participants received ten sessions of 
rTMS for two-weeks. Swallowing function was measured before, immediately after, and 3 weeks after the intervention by the Clini-
cal Dysphagia Scale (CDS), Dysphagia Outcome and Severity Scale (DOSS), Penetration Aspiration scale (PAS), and Videofluoros-
copic Dysphagia Scale (VDS). 
Results:There was no definite adverse effect in all participants. There were significant improvements in CDS, DOSS, PAS, and VDS 
scores over time in all three groups (p 
Conclusion: The high-frequency rTMS over bilateral pharyngeal motor cortices can be an additional treatment strategy for rehabili-
tation of subacute stroke patients suffering from dysphagia.
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Endovascular therapy for acute ischemic stroke: a review of cases and outcomes from a primary stroke 
center (a 5-year retrospective study)
D. N. Juangco1, G. S. Mariano1

1Institute for Neuroscience, St. Luke‘s Medical Center, Quezon City, PHILIPPINES

Background: Endovascular therapy is an emerging trend in the early management of acute ischemic stroke. The AHA/ASA recom-
mend its use for a certain group of patients but is still not widely accepted and practiced in the Philippines. 
Objective: This case series aims to present cases where intraarterial thrombolysis was used in a tertiary hospital. 
Method: All cases of acute ischemic stroke from 2011 - 2015 which used intraarterial thrombolysis were gathered. Demographic, 
clinical, imaging, and follow up data were obtained through chart review and from the stroke databank. 
Results: Six patients underwent IA thrombolysis, with half of the initially receiving IV thrombolysis. Four patients had posterior 
circulation strokes. All but one had successful restoration of blood flow. All patients showed improvement of NIHSS score 24 hours 
post IA rTPA. None had symptomatic intracerebral hemorrhage post-treatment. Half of the patients showed significant clinical im-
provement on discharge and on follow - up. 
Conclusion: Endovascular therapy for acute ischemic stroke is an emerging field in stroke management in our country. Our limited 
experience with it shows that it is a feasible, reasonable, effective, and safe option in a select group of patients. 
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Telemedicine guided thrombolysis: the way forward?
N. Leaver1, H. Tawfik1, C. Dunbabin2, P. Fitzsimmons2, N. Sharma2, F. Hussain2, A. Manoj2
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Question: 
Thrombolysis is time dependent and is more effective the earlier it is administered. Telemedicine is increasingly being used to deter-
mine the suitability to receive thrombolysis and studies have shown a good efficacy for improving the admission to treatment time. 
There is however little published data on whether telemedicine used for an out of hours service will be of much, if any benefit. Our 
study aim was to compare the processes of telemedicine with face to face consultations, and to evaluate the change in process times 
in 2013 compared with those in 2015. 
Methods: 
This was a single centre, retrospective cohort study of all patients thrombolysed between May 2013 and October 2015. 220 patients 
were included, 113 thrombolysed via telemedicine and 107 thrombolysed by face-to-face consultation with the stroke team. All pa-
tients were thrombolysed within 4.5 hours of stroke onset, as per trust policy. The processing times were compared between the two 
groups, and the inpatient mortality was included. In the telemedicine group, process times of patients presenting in 2013 (N=31) 
were compared to those presenting in 2015 (N=33). 
Results: 
Process times in face to face consultations were significantly better than consultations via telemedicine: CT to treatment (p=0.04), 
onset to treatment (p=0.01) and admission to treatment (p=0.02). There was no significant difference in mortality between the two 
groups (p=0.77). The process times of patients thrombolysed via telemedicine have improved significantly from 2013 to 2015: CT to 
treatment (p=0.03) and admission to treatment (p=0.04). 
Conclusion:  
This study shows that telemedicine is a feasible method to provide safe and effective consultations with a stroke specialist out of 
hours. Process times are improving with telemedicine and we predict that the admission to treatment time will continue to improve 
as staff get more confident with its use. 
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The reduction of systemic inflammatory markers after thrombolytic treatment
S. Vidale1, R. Peroni1, D. P. Franco1, A. Sampietro1, L. Tancredi1, M. Arnaboldi1
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Background and purpose - Inflammation plays a crucial role in atherosclerotic and ischemic processes. Several evidences suggest 
that this mechanism could contribute to worse the initial injury in the acute phase of stroke. In the past many neuroprotective agents 
have been applied in clinical trials, but without significant results. The only effective treatment for ischemic stroke (IS) is the throm-
bolytic therapy using recombinant tissue plasminogen (rTPA) which improves the outcome, preserving the ischemic penumbra to 
neuronal death. Aim of the present study was to evaluate the influence of thrombolytic therapy on inflammation.  
Materials and methods - All patients admitted to the Stroke Unit of our Hospital between January 2014 and June 2015 for acute IS 
and treated with rtPA were included. subjects with clinical signs of ongoing acute inflammatory or infectious events were excluded. 
Demographical data, clinical features and laboratory tests were recorded for each subjects. The sample was compared with a cont-
rol group of IS no-thrombolised patients, adjusted for age, vascular risk factors and aetiological and clinical categories. Laboratory 
tests for systemic inflammation were represented by total leukocytes, C-reactive protein (CRP) and Eritrocyte Sedimentation Rate 
(ESR). Measurement were obtained before the treatment and 24 hours after hospital admission. Statistical analysis was performed 
using chi-square and t-test univariate analysis and logistic regression for multivariate analysis. Results - A total of 166 patients was 
included with 43 thrombolised subjects. Males were prevalent (66.3%) and mean age was 70 years. The main vascular risk factor 
was represented by blood hypertension (71.1%). NIH score at admission was 9. 26 patients died during hospitalization, while 77.5% 
of survivors improved their neurological status. We observed a significant association between the thrombolised patients group and 
higher NIH score and reduction of CRP and ESR values (p < 0.05). At multivariate analysis the reduction of these inflammatory mar-
kers was significantly associated with the thrombolytic treatment (p < 0.01).  
Conclusions - Thrombolysed patients showed serial inflammatory marker values that were significantly lower than those in 
no-thrombolised patients. This finding could be related to a reduction in ischemic core resulting also in a blockage or downregulation 
of ischemic cascade. Further analysis are needed to better understand the possible anti-inflammatory role of rTPA in IS.
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Aspiration thrombectomy for M2 occlusions
Y.- W. Kim1, Y.- H. Hwang1, D.- H. Kang2

1Neurology, Kyungpook National University Hospital, Daegu, SOUTH KOREA; 2Radiology, Kyungpook National University Hos-
pital, Daegu, SOUTH KOREA

Introduction 
Recent endovascular treatment trials demonstrated efficacy and safe, and improvement of functional outcome in anterior circulation 
occlusive stroke. Based on results of these trials, endovascular treatment was recommended in the proximal intracranial arterial oc-
clusion such as distal ICA, proximal MCA, and use of stent retriever. 
In case of the M2 occlusions, mechanical thrombectomy can be considered in the highly selected patients with acute ischemic stroke, 
even though the benefit was still unclear. There were small number of studies about mechcanical thrombectomy for MCA M2 occlu-
sion, which showed safety and efficacy. Those studies analyzed endovascular treatment registry using stent retriever. Therefore, we 
aim to analyze technical feasibility, safety and efficacy and safety of aspiration thrombectomy in patients with MCA M2 occlusion. 
Materials and methods 
Patients were retrospectively selected from a prospectively maintained acute stroke endovascular treatment registry between Jan 
2010 and June 2015. We enrolled patients who met the following criteria: 1) They had an acute ischemic stroke with angiographi-
cally confirmed M2 occlusion, 2) time from symptoms onset to groin puncture was within 8 hours, 3) endovascular treatment using 
forced arterial suction thrombectomy with a Penumbra reperfusion catheter was applied primarily. The M2 segment was defined as 
vertical MCA branches in the Sylvian fissure originating at the genu and extending to the next genu at the level of the operculum. 
The local institutional board approved this study for retrospective analysis. 
Endovascular procedure 
Transfemoral cerebral angiography was performed under conscious sedation. Endovascular treatment was initiated after assessment 
of angioarchitecture of the target occlusion. A 9F balloon-tipped guide catheter (BGC) was advanced in the accessible intracranial 
ICA. And then, endovascular treatment with FAST using the Penumbra reperfusion catheter (041 or 4 Max; Penumbra Inc., Alameda, 
CA) was performed. For the FAST technique, the Penumbra reperfusion catheter was advanced to the proximal end of the occlusion, 
and wedged the clot under manual aspiration using 50mL syringe. After the balloon of the BGC was inflated, the Penumbra reperfu-
sion catheter was withdrawn under maintaining the manual aspiration. If reperfusion was not achieved, endovascular treatment were 
repeated or switched to the stent retriever with decision of neurointerventionalist. 
Results 
Based on initial cerebral angiography, 31 patients were enrolled. Their clinical characteristics were follows: mean age 67.26 ± 10.83, 
female 32.3%, median baseline NIHSS 15 (8-17). 16 (51.6%) were received intravenous tissue plasminogen activator. FAST as a 
primary endovascular method were applied, and 5 (16.1%) patients needed to change stent-retriever. Successful recanalization rate 
were 80.6%, and favorable functional outcome rate were 74.2%. Only 1 (3.2%) patient revealed symptomatic ICH. 
Conclusion 
Aspiration thrombectomy of M2 occlusion may be safe, and can be considered in patients with moderate to severe neurological defi-
cits.
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Futile thrombolysis within the time window
H.- W. Nah1, D.- H. Kim1, M.- J. Kang1, J.- H. Choi1, H.- S. Park1, J.- K. Cha1

1Dong-A University, Busan, SOUTH KOREA

Question: Although intravenous alteplase is the standard treatment for acute ischemic stroke, it is well recognized that it fails to im-
prove outcome in a subset of patients. We sought to investigate the rate of and clinical factors associated with futile thrombolysis. 
Methods: Consecutive patients who were treated with intravenous alteplase, had cerebral infarction in the anterior circulation, and 
took initial MRI including diffusion-weighted imaging (DWI) and magnetic resonance angiography were analyzed. Alteplase were 
started while the patients were taking the MRI. In case of proximal intracranial vessel occlusion, 24-hour follow-up brain imaging 
was performed to assess the recanalization. Futile thrombolysis was defined by the occurrence of unfavorable outcome (mRS score 
of 3 or more at 3 months) despite the thrombolytic therapy. 
Results: A total of 378 patients were included. The median (interquartile rage) onset to MRI and onset to needle time were 115 (74-
156) and 130 (86-167) minutes, respectively. Of the 246 patients who had proximal large artery occlusion, 74 patients (30.1%) sho-
wed recanalization failure. Unfavorable outcome was observed in 178 (47.1%) patients. DWI lesion volume (odds ratio [OR], 1.03; 
95% confidence interval [CI], 1.02-1.05), initial NIHSS (OR, 1.15; 95% CI, 1.08-1.22), recanalization failure (OR, 11.11; 95% CI, 
4.89-25.28), symptomatic hemorrhagic transformation (OR, 50.11; 95% CI, 5.77-435.12), and diabetes mellitus (OR, 2.32; 95% CI, 
1.14-4.73) were independent predictors of unfavorable outcome. After excluding the recanalization failure cases, DWI lesion volume 
larger than 55 cc were cut-off values to predict futile thrombolysis with a specificity of 99.5%. If cases were restricted to whom int-
ra-arterial thrombectomy was performed, DWI lesion volume larger than 55 cc showed a specificity of 98.1% for futile recanalizati-
on. 
Conclusion: Initial DWI lesion volume is an important predictor of unfavorable outcome in acute stroke patients who receive throm-
bolytic therapy. Although within the time window, a large DWI lesion volume, especially larger than 55 cc, on the initial MRI is 
strongly associated with futile thrombolysis.
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Single centre experience of endovascular intervention in extra and intracranial vertebro-basilar stenosis at 
a tertiary care centre

G. Kaur1, S. Sharma1, J. G. Latorre1

1Neurology, SUNY Upstate Medical University, Syracuse, USA
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An efficacy comparison between Trevo and SWIFT in acute ischemic stroke : preliminary result
S. Y. Chung 1

1Department of Neurosurgery, Eulji University Hospital, Daejeon, SOUTH KOREA

Question:  
Recent reports have indicated that mechanical thrombectomy may have potential to treat acute ischemic stroke. However, few com-
parative studies of thrombectomy devices are reported. We compared the safety and effectiveness between Trevo and SWIFT devices 
in acute ischemic stroke patients 
MATERIALS AND METHODS: 
A prospective study comparing the clinical, radiological, and functional outcome of 34 patients with an angiographically verified 
occlusion. Patients were treated either withTrevo Retriever(Stryker, Kalamazoo, Michigan, USA) or Solitaire Stent (ev3/Covidien, 
Irvine, California, USA) according to the neurointerventionalist preference. Successful recanalization was defined as TICI grade 2b 
to 3 and clinical outcome was defined as a NIHSS score. 
RESULTS: 
Revascularization was tried in 11 patients withTrevo and in 22 with Solitaire. The mean age of all patients was 65.5 years. The lesi-
ons was MCA occlusion 23, ICA 7 and BA 4 patients. Successful recanalization was achieved in 92% of patients treated with Trevo 
compared with 77% of patients treated withSolitaire. Average number of passage was 1.67 with Trevo and 2.36 with Solitaire. And 
especially, first passage was superiorly showed in 63.6 % of Trevo rather than 36.4% of Solitaire andpatients treated with Trevo 
had a shorter treatment time. In the clinical outcome, most of patients treated with stent retrievers had achieved improved scores of 
NIHSS in both groups. Rate of symptomatic ICH was 27.3% forTrevo versus 31.8% for Solitaire. 
CONCLUSION: 
Stentrievers achieve a high rate of recanalisation and functional independence in acute ischaemic stroke and have a relatively good 
safety profile. No significant differences in functional outcomes, mortality, and symptomatic intra-cranial haemorrhage could be 
demonstrated between two popular stentrievers designs, namely Trevo and Solitaire.In this study, patients treated withTrevo had a 
better revascularization rate, lower number of passage and a shorter treatment time than patients treated withSolitaire. Further studies 
will be needed.

Figure 1 
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The revascularization scales dilemma; 
Is it right to apply the TICI scale in posterior circulation stroke?
S. H. Suh1

1Radiology, Gangnam Severance Hospital, Yonsei University, Seoul, SOUTH KOREA
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MRI analysis of intraprocedural emboli during carotid artery stenting using filter-protected device or pro-
ximal flow blockage device
S. Y. Chung1

1Department of Neurosurgery, Eulji University Hospital, Daejeon, SOUTH KOREA

Question: The main concern regarding transfemoral carotid artery stenting (CAS) is the possible dislodgement of cerebral emboli 
during the procedure. CAS with endovascular proximal flow blockage (PFB) is deemed able to reduce the cerebral embolization ob-
served during filter-protected CAS. We evaluated clinical outcome and intraoperative embolization rates in a series of patients under-
going CAS with filter-protected device (FPD) and PFB. 
Method: During 4 year, a series of 58 consecutive patients with symptomatic or asymptomatic internal carotid artery stenosis ≥70% 
were included to undergo CAS with FPD and PFB, obtained with the MoMa system. The FPD in 21 patients and PFB in 30 ones 
were used during CAS. All patients underwent diffusion weighted magnetic resonance image (DW-MRI) before and after CAS,in 
order to detect new ischemic lesions. We compared clinical outcome and postoperative embolization rates in each. 
Result: CAS was successfully performed in all 38 patients. No deaths or neurological events occurred in the postoperative period 
with FPD and PFB. The FPD in 21 patients were successfully used during CAS (technical success: 96.6%). Mean age was 70.9 year 
old and mean stenosis was 83%. Symptomatic was 43%. DW-MRI disclosed 96 new ischemic lesions in 20 patients (71.4%). Twen-
ty four lesions in 7 patients were contralateral to the treated carotid artery. Whereas, the PFB was successfully used in 30 patients 
(technical success: 93.8%). Mean age was 70.6 year old and mean stenosis was 86%. Symptomatic was 60%. No fail of intolerance 
to balloon occlusion was observed. DW-MRI disclosed 45 new ischemic lesions in 17 patients (57%). Three lesions in 3 patients 
were contralateral to the treated carotid artery. The number of ischemic lesion in ipsilateral and total, per patient when present, was 
lower in the PFB compared to FPD (p=0.096 and 0.028, Mann-Whitney U test). 
Conclusion: Transfemoral CAS with PFB achieves good technical and clinical results. The use of PFB might be effective to reduce 
cerebral embolic load during CAS compared to FPD. Further studies, directly comparing the results of DW-MRI after CAS with 
FPD and PFB, are needed to confirm this result.

Figure 1 
 



59© S. Karger AG, Basel. All rights reserved 2016                  Cerebrovasc Dis 41/S1/16: 1-313

Figure 1 
Vertebral angiography shows severe stenosis at the V4 segment of left vertebral artery (arrow). The severe stenosis is improved after 
stenting for intravertebral artery stenosis. 
 

 
 
Figure 2 
(a) Brain CT immediatly after vertebral artery stenting shows acute ICH at the left pons, left midbrain, right medial thalamus with acute IVH at the 4th ventric-
le. (b) After 4 hours, brain CT demomstrate increased amount o acute ICH and IVH with ventriculomegaly.
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Posterior circulation hyperperfusion syndrome after intracranial vertebral aretery stenting
J. G. Kim1, S. J. Lee1

1Neurology, Eulji University Hospital, Daejeon, SOUTH KOREA

Background and Purpose 
Hyperperfusion syndrome (HPS) is a well-described complication after carotid endarterectomy or stenting. However, little is known 
about this complication after intracranial vertebral artery stenting. Here, we report a case of HPS after stenting of intracranial verteb-
ral stenosis. 
Case Report 
A 71-year-old man who had episode of transient dysarthria and memory loss has diagnosed with multiple embolic infarction of 
posterior circulation and intracranial vertebral artery severe stenosis. Two weeks after discharge, he visited emergency room due to 
vertigo and disequilibrium. Neurological examination revealed left hemiparesis. Diffusion-weighted magnetic resonance imaging 
showed multiple lesions in the both cerebellar hemisphere and right pons. Because he had recurrent ischemic stroke although treat-
ment of dual antiplatelet agent and statin, the patient underwent vertebral stenting for to severe stenosis in intracranial segment of the 
vertebral artery. Thirty minutes after the procedure, his mentality changed and gradually went into a coma. An urgent brain computed 
tomographic scan showed hemorrhage in the pons, midbrain and bilateral thalamus. 
Conclusion 
Hyperperfusion syndrome with hemorrhagic presentation may occur after intracranial stenting in the posterior circulation, although 
arterial pressure is strictly controlled. 
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Incidence and clinical outcomes of secondary intraarterial thrombolysis in acute ischemic stroke patients 
having a previous intracranial thrombolysis history 
H. S. Jeong1, M. Y. Lee1, J. Y. Kim1, H.- J. Kwon2, H. S. Koh2, H.- J. Song1, J. Kim1

1Neurology, Chungnam National University hospital, Daejeon, SOUTH KOREA; 2Neurosurgery, Chungnam National University 
hospital, Daejeon, SOUTH KOREA

Background: Secondary intraarterial thrombolysis (IAT) has been subsequently increased to recanalize recurrent large intracranial 
artery occlusion by the advancing of IAT techniques. The incidence and clinical outcomes of the secondary IAT has not been well 
known. We evaluated the incidence and clinical outcomes of the secondary IAT performed for acute ischemic stroke patients who 
already received a previous IAT. 
Method: We retrospectively reviewed clinical data of 266 consecutive patients (Male:Female=164:102, mean age±SD [range], 
68.1±12.5 [16-92] years) who received primary IAT for intracranial large artery occlusions from March 2007 to May 2015. Of the 
patients, we selected patients who received secondary IAT to recanalize recurrent intracranial artery occlusions after primary IAT. 
Time intervals between two individual IATs and symptom onset to recanalization of IAT, and rates of recanalization and good clini-
cal outcome (defined as 0 to 2 of modified Rankin Scale [mRS]) were compared between primary and secondary IAT of the selected 
patients. 
Results: Among the total primary IAT patients, 7 patients (2.8%, M:F=4:3, 63.6±22.5 [18-84] years) received secondary IAT. Me-
dian interval between primary and secondary IAT was 12 months (range [0.5- 39]). Three patients of them received secondary IAT 
within 1 month after primary thrombolysis. Recanalization rate of the secondary IAT (57%) was lower than the primary IAT (86%). 
Time interval from symptom onset to recanalization (252.5±82.9 vs. 226.6±79.1 minutes) was shorter in the secondary than primary 
IAT. On the functional outcome analysis, 3 patients already suffered from 4-5 of mRS after primary IAT. After secondary IAT, 2 pati-
ents showed same mRS and 1 patient died. Among the other 4 patients who had ≤3 of mRS after primary IAT, 3 patients maintained 
≤3 of mRS and 1 patient showed 5 of mRS at 3 months after secondary IAT. 
Conclusion: Incidence of secondary IAT among the patients having primary IAT history was 2.8%. Half of the recanalization rate 
and one-third of the aggravation of mRS in the present patients showed the difficulty of secondary IAT in procedural and clinical 
outcomes.
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Safety and efficacy reevaluation of urinary kallidinogenase by injection - a multi-center phase IV clinical 
trial
J. Ni1, J. Qu2, Z. Zhang2, M. Yao1, L. Cui1

1Neurology, Peking Union Medical College Hospital, Beijing, CHINA; 2Medical Affair, Techpool Bio-Pharma Co., LTD, Beijing, 
CHINA

Introduction 
Stroke is the top cause of both death and disability in China. Acute ischemic stroke(AIS) accounts for 43.7%-78.9% of all strokes[1].
Urinary kallidinogenase is a glycoprotein extracted from urine of healthy male and can transfer kininogen into kinin and kallidin in 
vivo. Thus it can dilate blood vessels and improve cerebral circulation in the ischemic area [2]. As a national category I new drug in 
China, it is recommended to be used to improve cerebral circulation by Class II, Level B Evidence in 2014 Chinese Guideline for 
Diagnosis and Treatment of AIS [3]. In phase II and III trials, it significantly improved long-term neurological outcomes in AIS pati-
ents [4]. However, further study in real world AIS patients is still needed. 
Objective 
To evaluate the safety and efficacy of urinary kallidinogenase in AIS patients 
Methods 
This is an open-label, multi-center, single-arm and prospective phase IV trial. A total of 2186 subjects from 60 trial sites in China 
will be consecutively enrolled in this study*.Including criteria: 18-80 years old; acute anterior circulation cerebral infarction within 
48 hours; NIHSS score between 6 -25. Urinary kallidinogenase of 0.15 PNA unit will be given infuse intravenously once daily for 
consecutive 21 days.This study is divided into three periods: screening, treatment, follow-up period.The primary endpoint is the in-
cidence of adverse events and serious adverse events.The secondary endpoint is to evaluate the efficacy by NIHSS scores, BI index, 
mRS scores, and recurrence rate of AIS after 90 days. 
Conclusion 
The safety and efficacy of urinary kallidinogenase will be further investigated in real world AIS patients, especially incidence of ad-
verse events, such as hypotension and cerebral hemorrhagic transformation observed in phase III study. Thus, it is supposed to provi-
de reliable and up-to-date information about urinary kallidinogenase for better clinic practice.

Trial registration 
ClinicalTrials.gov number, NCT02562183; Chictr.org number, ChiCTR-IPC-15007039. 
*The sample size was calculated based on the incidence of blood pressure reduction (1.2% ) and the incidence of symptomatic cere-
bral hemorrhagic transformation(1.2%) in phase III study.

References 
1 Liu M, Wu B, Wang WZ, et al.Stroke in China: epidemiology, prevention, and management strategies. Lancet Neurol. 2007, 6(5): 
456-64. 
2 Zhao L, Zhao Y, Wan Q, et al. Urinary kallidinogenase for the treatment of cerebral arterial stenosis. Drug Des Devel Ther. 2015, 
9: 5595-600. 
3 Chinese Society of Neurology, Cerebrovascular Group of Chinese Society of Neurology.2014 guideline for diagnosis and treat-
ment of acute ischemic stroke in China.Clin J Neurol. 2015, 48(4): 246-57. 
4 Zhang C, Tao W, Liu M, et al.Efficacy and safety of human urinary kallidinogenase injection for acute ischemic stroke: a syste-
matic review. J Evid Based Med. 2012, 5(1): 31-9.
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Chinese acute ischemic stroke treatment outcome registry (CASTOR)
W. Sun1, Q. Ou2, Z. Zhang2, J. Qu2, Y. Huang1

1Neurology, Peking university first hospital , Beijing, CHINA; 2Medical Affair, Techpool Bio-Pharma Co., LTD, Beijing, CHINA

Introduction: Acute ischemic stroke (AIS) is one of the leading causes of mortality and morbidity in China. The stroke mortality 
rate in China is 157 per 100 000, which represents 19.9% of total mortality among 192 WHO member countries [1]. However, there 
are few effective therapies with evidence-based data in clinical practice except for early stage intravenous thrombolysis, endovascu-
lar treatment and antiplatelet therapy [2]. The treatment regimens for AIS vary greatly in China, and it is reported in previous studies 
that more than 100 drugs are available here [3]. There are no real world studies comparing these different treatment regimens for AIS 
and their cost effectiveness. 
Objectives: The study primarily aims to analyze the current treatment status of acute phase AIS in real world settings; compare the 
effectiveness of common treatment regimens by modified Rankin Scale (mRS); and analyze the cost effectiveness of different treat-
ment regimens for AIS. 
Methods: In this prospective and multicenter registration study, about 10,000 Chinese patients diagnosed with AIS from 40 tertiary 
hospitals will be enrolled and treated based on the investigator’s clinic practice without special intervention. At discharge, the treat-
ment regimens, outcomes and medical costs will be recorded. Patients will be followed with mRS and quality of life in 3 month and 
12 month after discharge. Primary endpoint will be the percentage of patients who have achieved a modified Rankin Scale (mRS) 
value of 0-2 after 3 months (Figure 1). 
Discussion: The study will provide a detailed description of the acute phase management of AIS in China, particularly in terms of 
clinical effectiveness and outcomes of different treatment regimens. Thus, the results will give some reference to Chinese neurolo-
gists in the acute ischemic stroke treatment strategy choice.

Trial registration number: NCT02470624.

Reference: 
[1] Kim AS, Johnston SC. Circulation, 2011, 124 (3): 314-323. 
[2] Jauch EC, Saver JL, Adams HP Jr, et al. Stroke, 2013, 44(3): 870-947. 
[3] Wei JW, Heeley EL, Wang JG, et al. Stroke, 2010, 41(9): 1877-1883.
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Changes in caregiver burden among informal caregivers of stroke survivors: a longitudinal study
E. Chuluunbaatar1, Y.- J. Chou2, C. Pu3

1Mongolian Stroke Association, Ulaanbaatar, MONGOLIA; 2Public Health, National Yang Ming University, Taipei, TAIWAN, PRO-
VINCE OF CHINA; 3Hospital and Healthcare Administration, National Yang Ming University, Taipei, TAIWAN, PROVINCE OF 
CHINA

Objectives: To identify changes in caregiver burden among long-term informal caregivers of stroke in three domains: objective, sub-
jective, and demand burden at acute stage and 1-year among caregivers of stroke survivors in Mongolia.  
Methods: Prospective, longitudinal study was conducted in 9 secondary and tertiary public hospitals in Ulaanbaatar. Participants 
were 103 dyads of caregivers and first-time diagnosed stroke patients. Montgomery Caregiver Burden Scale was used to assess care-
giver burden at baseline and 1-year after. Ordinal logistic regressions were conducted to determine the factors associated with chan-
ges in caregiver burden in one year. 
Results: Spousal Caregivers had decreased objective (β = -2.113) and demand (β = -2.089) burden compared to other caregiver 
relatives, and child of care recipient also decreased in demand burden (β = -1.642) compared to other relatives. Subjective burden 
change was associated with caregiver’s education level and financial difficulty. Less than college educated caregivers had decreased 
in subjective burden (β = -1.135). Caregivers who had financial difficulties (β = 1.723) or sometimes faced financial difficulty (β = 
1.158) were significantly increased in both subjective and demand burden. Caregivers who took care of less educated care recipients 
had decreased demand burden (β = -1.176). 
Conclusions: Caregiver’s financial difficulty was the most consistent factor influencing higher caregiver burden for long-term care-
givers of stroke survivors. Financial support for long-term informal caregivers of stroke could decrease their caregiving burden.
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Relationship between naming decline long-term after stroke and atrophy of contra-lateral hemisphere
A. Faria1, A. Hillis1

1Johns Hopkins University, Baltimroe, USA

Question: The variation in long-term outcomes after stroke is still largely unexplained. While most patients improve in the first 
months and then stabilize (1-5), in a considerable number the deficits progress. We tested the hypothesis that long-term language out-
comes in acute ischemic left hemisphere stroke are related to atrophy in the contralateral hemisphere. This atrophy may be due to a 
second underlying disease, such as dementia, because risk factors for stroke and dementia highly overlap. 
Methods: We longitudinally evaluated 8 patients with acute naming deficits due to left hemisphere ischemic strokes on the Boston 
Naming Test (BNT) and structural brain MRI (MPRAGE) between 6 and 12 months after stroke using longitudinal image mapping. 
Results: In 6 of 8 patients, the changes in BNT varied between -3% to 3%, meaning that they were relatively stable between 6 and 
12 months. They showed a mean negative change of 1.03% in right hemisphere volume. One patient (who had a left frontal MCA 
stroke) improved 33.3% on BNT and showed the least volumetric changes in the contralateral hemisphere (0.03%); another patient 
(with left thalamic lacune) deteriorated by 19.3% on BNT and showed the greatest volumetric reduction of contralateral hemisphere 
(3%). 
Conclusion: Although the small range of BNT changes makes its direct correlation with contralateral atrophy unreliable in this small 
dataset, we observed a relationship between long-term BNT changes and contralateral brain atrophy in “outliers” that could not be 
explained by lesion characteristics or patient demographics. If this pattern persists in a larger set, we will investigate whether a se-
condary pathology may cause or potentiate naming decline long-term after stroke

References: 1. Prabhakaran S, et al. Inter- individual variability in the capacity for motor recovery after ischemic stroke. Neuroreha-
bil Neural Repair . 2008;22:64-71 ; 2. Lazar RM, et al. Improvement in aphasia scores after stroke is well predicted by initial severi-
ty. Stroke. 2010;41:1485-1488; 3. Zarahn E, et al. Prediction of motor recovery using initial impairment and fmri 48 h poststroke. 
Cereb Cortex. 2011;21:2712-2721; 4. Byblow W SC, Barber PA, Petoe M, Ackerley S. Proportional recovery after stroke depends 
on corticomotor integrity. Annals Neurol . 2015;78; 5. Feng W WJ, et al. Corticospinal tract lesion load -- an imaging biomarker for 
stroke motor outcomes. Ann Neurol. 2015;78.

Figure 1 legend: Changes in BNT between 6-12 months after stroke vs. degree of atrophy. T1-MRI of two „outliers“, in terms of 
BNT recovery, are shown (at left the one that deteriorated most, at right the one that recovered most). Arrows on brain MRIs show 
the stroke area; colors overlaid correspond to the volumetric changes overtime (green=stable, blue/purple=atrophy, yellow/red=ex-
pansion).
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Cognitive profiles among chronic ischemic stroke patients in West Java, Indonesia
R. K. Hasibuan1

1Neurology, Faculty of Medicine University Muhammadiyah Jakarta, South Tangerang, INDONESIA

Background : Stroke is the 1st cause of mortality and morbidity in Indonesia. The incidence of stroke tends to increase each year 
and tends to occur among population under 50s. According to the World Health Organization (WHO), in the world, the incidence of 
stroke occurs every 5 seconds. Around 25.000 new cases occur every day. Stroke rises some complication. Cognitive impairment is 
one of main complication of stroke 
Objective : The aim is to know the cognitive profiles among chronic ischaemic stroke patients 
Methods : a cross sectional study, consecutive sampling. We use MoCA-Ina as the tool to analyze the cognitive profiles 
Results : Among 96 samples, we found 94 (97.9%) have cognitive impairment. 
Conclusion: Cognitive impairment among chronic ischaemic stroke patients is high 
Keywords: Moca-Ina, Cognitive Profiles
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Figure 1 
Figure 1. Position of inertial sensors in the back 
 

 
 
 
Figure 2 
Table 1. Description of the kinematic variables of FRT depending on the placement of the sensor. 
Table 2. Mean kinematic data in Single Leg stance with open and closed eyes.
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Parameterization of balance test set measured with inertial sensors in people who have suffered a stroke
J. A. Merchán-Baeza1, D. Pérez-Cruzado1, M. González-Sánchez2, A. Cuesta-Vargas1

1Departamento de fisioterapia, Universidad de Málaga, Málaga, SPAIN; 2Departamento de Ciencias de la Salud, Universidad de 
Jaén, Jaén, SPAIN

Question 
Imbalance is one of the major complications of stroke survivors (Song & Park, 2015). The data obtained from the parameterization 
of balance tests can be used in clinical practice and basic research (Darling, Cole, & Abbs, 1988). Inertial sensors have been used in 
clinical practice as a feedback tool for improving the sway because they are portable, non-invasive and without side-effects instru-
ments (Sheehan, Greene, Cunningham, Crosby, & Kenny, 2014). The aim of the present study is to analyse the kinematic data from 
Single Leg Stance test (SLST) and Functional Reach test (FRT) by the inertial sensors. 
Methods 
A cross-sectional study was performed. The participants were 10 participants with chronic stroke (more than 6 months post-stroke); 
over 65 years and the ability to remain standing with or without assistance for more than 30 seconds. Two inertial sensors were pla-
ced in the back of the patients (lumbar and trunk) (Figure 1). The variables measured were displacement and velocity in the 3 axis 
(raw, pitch and roll). The FRT was divided in 3 intervals (A-B: from the beginning of the FRT to the maximum angular displace-
ment, B-C: from maximum angular displacement to the end of the FRT, A-C: from the beginning to the end of the FRT). The SLST 
was performed with closed and open eyes and with dominant and non-dominant leg. 
Results 
Tables 1 and 2 show mean values for displacement and velocity from the balance tests. Table 1 shows the data obtained of FRT in 
each interval by both inertial sensors; Table 2 shows data about SLS test as a function of the sensor location, supporting leg and con-
dition of eyes (open or closed). 
Conclusions 
Parameterization of these balance tests have been possible thanks to the inertial sensors allowing to obtain quantitative data of these 
movements. The data obtained by the inertial sensors will be useful for the comparison of the stroke imbalance with other patholo-
gies or healthy elderly.

References 
Darling, W. G., Cole, K. J., & Abbs, J. H. (1988). Kinematic variability of grasp movements as a function of practice and movement 
speed. Experimental Brain Research, 73(2), 225-235. 
Sheehan, K. J., Greene, B. R., Cunningham, C., Crosby, L., & Kenny, R. A. (2014). Early identification of declining balance in 
higher functioning older adults, an inertial sensor based method. Gait & Posture, 39(4), 1034-1039. http://doi.org/10.1016/j.gait-
post.2014.01.003 
Song, G. B., & Park, E. C. (2015). Effect of dual tasks on balance ability in stroke patients. Journal of Physical Therapy Science, 
27(8), 2457-2460. http://doi.org/10.1589/jpts.27.2457
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Metabolic therapy of chronic cerebral ischemia
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Galantamine administration in chronic post-stroke aphasia
B. Muinjonov1, E. Giyazitdinova1

1Neurology, Tashkent Medical Academy, Tashkent, UZBEKISTAN
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Clinical experiences of carotid artery stenting (CAS) in patients with near total occlusion of internal caro-
tid artery 
J. H. Cheong1, J. I. Ryu1, J. M. Kim1, C. H. Kim1, K. S. Choi1

1Neurosurgery, Hanyang University Guri Hospital, Guri, SOUTH KOREA

Objectives: Treatment of carotid artery stenosis which has nearly collapsed distal lumen is still controversy. The purpose of this stu-
dy was to determine the risks and benefits of endovascular treatment in this group of patients. 
Materials and Methods: We retrospectively evaluated 12 cases (9 men; mean age, 74±12 years) of near occlusion of internal carotid 
artery in whom underwent carotid artery stenting (CAS) with or without embolic protection devices (EPD). Clinical data, angiogra-
phic results, perioperative complications, follow-up data (mean, 16 months) were studied. We estimate risks of ipsilateral all events 
and strokes on patients treated with CAS with and without EPD. 
Results: Of the 12 patients treated, 1 patients (8.3%) had perioperative strokes. 7 patients (58%) had dot-like high signals in diffusi-
on MR images. They did not have neurological symptoms. No patients had recurrent ischemic stroke during follow-up. 
Conclusion: Our data showed lower risk of strokes of patients with nearly collapsed distal lumen after CAS Carotid stenting in pati-
ents with near occlusion of proximal internal carotid artery is reasonable to perform at least to prevent subsequent strokes from pro-
gressive carotid occlusion.

Key Words: Carotid artery stenosis, string sign, near occlusion, carotid artery stenting, pseudo-occlusion
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Treatment of intranial artery stenosis, experience of 336 cases and 7 year follow up
Z. Li1, L. Guobiao1

1Neurosurgery, Shenyang City, CHINA
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Predictors of malignant middle cerebral artery infarction in patients undergoing endovascular treatment 
for acute ischemic stroke
A. Davoli1, S. Pizzuto1, S. Di Legge2, F. Alemseged1, C. Motta1, G. Koch3,1, M. Diomedi3,1, D. Toni4, S. Mangiafi-
co5, A. Zini6, G. Pracucci7, V. Saia7, M. Stefanini8, S. Fabiano8, C. A. Reale8, R. Gandini8, P. Stanzione3,1, F. Sallus-
tio3,1

1Stroke Unit - Department of Neuroscience, University of Tor Vergata, Rome, ITALY; 2, Centre Hospitalier Pay d’Aix, Aix-en-
Provence, FRANCE; 3, Santa Lucia Foundation IRCCS, Rome, ITALY; 4Department of Neurological Sciences, La Sapienza Univer-
sity, Rome, ITALY; 5Interventional Neuroradiology Unit, Careggi University Hospital, Florence, ITALY; 6Stroke Center, University 
of Modena and Reggio Emilia, Modena, ITALY; 7Department of Neurological and Psychiatric Sciences, Careggi University Hos-
pital, Florence, Florence, ITALY; 8Department of Diagnostic Imaging - Interventional Radiology Unit, University of Tor Vergata, 
Rome, ITALY

Question: Few data exist about the development of malignant middle cerebral artery infarction (MMI) among patients with acute 
ischemic stroke (AIS) after endovascular treatment (ET). Data from MR CLEAN and ESCAPE trials showed conflicting results. 
Recent data suggest the relevance of poor collateral circulation (CC) as predictor of MMI progression [1]. Our purpose was to deter-
mine the relation between clinical and radiological predictors and occurrence of MMI in patients undergoing ET. 
Methods: 133 patients with anterior AIS receiving ET between 2010 and 2015 were included in the analysis. A retrospective analy-
sis of potential predictors of MMI was performed, including demographic, clinical and radiological data. We analyzed the ASPECTS 
score on non-contrast CT (NCT) and on source images CT-angiography (SI-CTA). We used the TIMI score defining grade 2-3 as 
successful recanalization. In order to analyze CC, we evaluated CT angiography (CTA) and conventional angiography (CA) using 
scoring systems defining as fair collaterals respectively a grade of 2-3 and a grade of 1-2. 
Results: 32 of 133 patients developed MMI (MMI group 24% vs no-MMI group 76%). No differences in age, gender, classic vas-
cular risk factors, blood pressure on admission, stroke etiology, rate of tandem lesion, use of i.v. thrombolysis and thrombus lenght 
on CTA were found between the two groups. Neither onset to arterial puncture time nor onset to recanalization time were predic-
tive factors of MMI development. Baseline NIHSS was not significantly different between the two groups (median 20 [IQR:17.7-
22] vs 19 [IQR:16-21] p=0.41) while glicemia on admission was higher in the MMI group (median 148 [IQR:120.5-186.5] vs 115 
[IQR:100-138] p<0.001). Patients in the MMI group showed a pronounced clinical worsening 24 hours after onset with a higher 
NIHSS (25 [IQR:20-26] vs 14 [IQR:10-21] p<0.001) and a higher rate of symptomatic intracranial haemorrhage (sICH) (71.8% vs 
8.9%; p<0.001). Additionally, MMI group showed a significantly lower ASPECT score on NCT and CTA-SI (median 6 [IQR:4.75-8] 
vs 8 [IQR:7-10] p<0.001; 2 [IQR:1-4] vs 6 [IQR:4-7] p<0.001) and a significantly lower rate of fair CC on CTA and CA (18.7% vs 
62% p<0.001; 3% vs 62% p<0.001). The two groups also differ in the rate of successful recanalization (71.8% vs 89% p=0.02) as in 
the TIMI score (mean 1.96±1.09 vs 2.4±0.86 p=0.02). 
Conclusions: In the pre-ET phase lower ASPECT score and poor CC were associated with MMI in patients undergoing ET. In the 
post-ET phase sICH, 24-hours dramatic clinical worsening and, less significantly, worst recanalization were associated with MMI; 
Interestingly, how quickly or slowly ET start and end don’t seem to represent key factors to predict MMI evolution, probably follow-
ing pathogenetic mechanisms closely related to pial collaterals: time is brain, but is brain only time?

References: 1. Flores A. et al. Stroke. 2015 Nov;46(11):3149-53.
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Main trunk MCA and division MCA occlusions; differences in recanalization times, number of stent re-
triever passes and clinical outcomes. A single-center experience. 
I. Qureshi1, A. Maud1, S. Cruz-Flores1, P. Piriyawat1, G. Rodriguez1

1Neurology, Texas Tech University of Health Sciences Center, El Paso, USA

Background & Purpose: 
The authors present their experience in the recanalization of the MCA, we hypothesize that there is higher rates of recanalization 
with less stent retriever passes and better clinical outcomes in patients with division MCA occlusions. A more complex anatomy at 
the bifurcation may prevent a faster recanalization in main trunk MCA occlusions. 
Methods: 
We retrospectively identified consecutive patients admitted with MCA occlusions that underwent mechanical thrombectomy using 
stent retrievers. We categorized patients based on angiography into division MCA and main trunk MCA occlusion. Variables were 
compared between the groups. We further analyzed patients with trunk MCA occlusions to identify reasons for delays in recanaliza-
tion. 
Results: 
There were 32 MCA occlusions that underwent mechanical thrombectomy during the study period. Of those, 11 were main trunk 
MCA. Univariate analysis disclosed a trend towards a lower GP to recanalization time (p=0.05), and lower number of passes re-
quired for recanalization in division MCA occlusions. However, there was a significantly better outcome in patients with division 
MCA occlusion after multivariate analysis. When main trunk MCA occlusion data was analyzed, we found that when the stent was 
placed in the dominant division the recanalization was faster with better clinical outcomes. 
Conclusions: 
Division MCA occlusions have higher recanalization rates with less stent retriever passes and better clinical outcomes than main 
trunk MCA occlusions, likely due to a more favorable anatomy. Measures like placing the stent retriever in the dominant division 
may decrease recanalization times and improve clinical outcomes in main trunk MCA occlusions.

Figure 1 
Illustration showing occlusion of the main MCA trunk. A) The thrombus is 
located in the distal MCA, no flow to either the superior or inferior division is expected. 
B) The stent retriever is placed in the dominant division, in this case the inferior division. 
A larger surface of the stent retriever is in contact with the thrombus and its retrieval is 
more likely. C) The stent retriever is placed in the non-dominant division, the superior 
division. There is less contact with the thrombus and in fact the thrombus is pushed 
forward and retrieval is less likely.

026 
17:20

Strokectomy versus suboccipital decompressive craniectomy in acute cerebellar stroke - a retrospective 
analysis
S. Tülü1, F. Dazinger2, M. Knoflach3, C. Thomé1, M. Ortler1

1Clinical Department of Neurosurgery, Innsbruck Medical University, Innsbruck, AUSTRIA; 2Clinical Department of Neuroradiol-
ogy, Innsbruck Medical University, Innsbruck, AUSTRIA; 3Clinical Department of Neurology, Innsbruck Medical University, Inns-
bruck, AUSTRIA

Question: The optimal surgical method to manage a space-occupying cerebellar infarction is controversial. This study aimed to 
compare the results obtained with a suboccipital decompressive craniectomy with duroplasty (SDC) in a historical cohort to those 
obtained in a recent cohort that underwent a limited osteoplastic craniotomy and strokectomy (SE). 
Methods: Retrospective analysis of monocentric data from an university hospital. All patients admitted within a ten-year period re-
quiring surgical intervention in the posterior fossa for space-occupying cerebellar infarction were included. Patients who were man-
aged exclusively by external ventricular drainage (EVD, n=11, 23% of all patients) were excluded. Standard entry variables were 
determined by chart review. Images were assessed using the Jauss score (Jauss et al, J Neuroimaging 2001;11:268-71). Outcome 
variables were improvement in the Jauss score after surgery, dichotomized modified Rankin score at discharge (mRS, favourable= 
mRS 0-2), mortality at four weeks and length of stay (LOS) in high-dependency units. 
Results: A total of n=47 patients with surgical treatment of cerebellar infarction were identified, of whom n=36 were included in the 
study. N=16 patients underwent SDC (44%), n=20 (56%) were treated with SE. Both groups were comparable with regard to age, 
gender, number and type of affected vascular territories and necessity to undergo additional EVD. There were no statistically signif-
icant differences between the two surgical methods with regard to reduction in the Jauss score (by a mean of 3.8 points in the SDC 
goup vs. 4.1 points in the SE group, p=0.81), the mRS (favourable in 5/15 vs 7/19, p=1), mortality at four weeks (3/20 vs 4/20, p=1) 
and LOS in high-dependency units (mean 24.9 days vs 21.5 days, p=0.59). 
Conclusion: In this retrospective study both methods, SDC and SE offer comparable results in patients requiring surgical decom-
pression for space-occupying cerebellar infarction on the short run. Ongoing retrospective studies and a planned prospective multi-
center study must determine whether long-term shunt-dependency and functional clinical results remain comparable.
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Decompressive hemicraniectomy in malignant middle cerebral artery stroke and spontaneous large intra-
cerebral hemorrhage: a retrospective analysis
S. Di Legge1, S. Pizzuto2, P. Stanzione2, F. Sallustio2

1Neurology, CH Aix-en-Provence, Aix-en-Provence, FRANCE; 2Neurology, University Tor Vergata, Rome, ITALY

Introduction: Decompressive hemicraniectomy (DH) is a necessary option for selected swollen cerebral infarcts. Intracerebral hem-
orrhage (ICH) has no established treatment, and DH may be a surgical option when medical management becomes insufficient. 
Aim of the study: To compare conservative treatment and DH in patients with malignant stroke in the territory of the middle cerebral 
artery (MCA) and ICH. Methods: Retrospective analysis of prospectively collected data on patients with malignant ischemic MCA 
stroke or spontaneous ICH admitted in our stroke unit. Inclusion criteria were evidence of a midline shift ≥ 5mm on CT scan, lesion 
volume > 50mm3, and early clinical deterioration as measured by the NIHSS and the GCS. The Clot Burden Score (CBS) was calcu-
lated on CTA and dichotomized in CTA ≤6 (severe occlusion) and CTA >6 (not severe occlusion). IV rtPA et/ou mechanical throm-
bectomy were administered were indicated. Medical therapy consisted of administration of mannitol and/or furosemide. DH was 
performed by removal of a wide bone flap, at least 12-14cm, including temporal, parietal and frontal squama. Primitive hematoma 
were removed. Duroplasty was performed as a neurosurgeon’s decision, with natural or synthetic materials. Clinical and functional 
outcome were compared between the two groups up to 1-year. 
Results: 72 patients were included in the analysis: 56 had ischemic strokes and 15 primitive supratentorial ICH. 34 patients under-
went DH, 38 had medical treatment (MT). Onset-to-surgery time (OST) was 37h (5-96h). The most frequent complication in the 
DH were pneumonias (13/34)while , and 33/38 in the MT patients developed massive cerebral edema. In-hospital mortality was 
9/34(26%) in DH vs 33/37(89%) in MT patients(p<0.0001). Death occurred for uncal herniation in 33/36(86%) of MT, while the 
most frequent causes of death in DH group were cardiac or infectious diseases (8/9, 89%). At 3 months, 15% of DH patients had an 
mRS≤3 and it raised to 21% at the 12 months vs none of the MT group. Mortality decreases by 63% after surgery, and DH raised 
by 20% the chance of favorable outcome. At logistic regression analysis predictors of good outcome were young age (<60 years, 
p=0.003) and lower NIHSS at 48-72h (p=0.007). Mortality was 30% if OST<48h, as compared to 60% if OST>48 hours, and 89% in 
the MT group. 3-month mRS 0-4 was reached in 44% if OST<48h, vs 40% if OST>48h, and 0% in MT group. 
Conclusion: DH reduces mortality and improve outcome in patients with malignant MCA stroke and ICH. Good outcome is influ-
enced by surgery timing, with a raise by 15% (from 10 to 25%) if we consider an mRS≤3, and a raise from 20% to 43,5% consider-
ing as a good outcome an mRS ≤4. As compared to the results from HAMLET, DECIMAL, and DESTINY II, we had lower rate of 
good outcome and higher mortality. This might reflect strict inclusion criteria in clinical trials as compared to real clinical practice.

O 028 
17:40 
 
Thrombolysis in wake-up stroke patients: a systemic review and meta-analysis 
Q. Li1, X. Wei2, W.- C. Zhang1, G. Zhang1, X.- Y. Qin1, P. Xie1

1Neurology, The First Affiliated Hospital of Chongqing Medical University, Chongqing, CHINA; 2Medical Technology, Chongqing 
Medical and Pharmaceutical College, Chongqing, CHINA
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Safety of delaying antiplatelet therapy after combined intravenous thrombolysis, extracranial internal ca-
rotid artery stenting and intracranial thrombectomy in severe acute ischemic stroke secondary to tandem 
occlusion
F. Alemseged1, C. Motta1,2, A. Davoli1, S. Pizzuto1, S. Di Legge3, M. Diomedi1,2, D. Toni4, S. Mangiafico5, A. 
Zini6, G. Pracucci7, V. Saia8, P. Stanzione1,2, E. Pampana9, R. Gandini9, F. Sallustio1,2

1Department of Neuroscience, University of Rome “Tor Vergata”, Rome, ITALY; 2, Santa Lucia Foundation IRCCS, Rome, ITALY; 
3, Centre Hospitalier Pay d’Aix, Aix-en-Provence, FRANCE; 4Department of Neurological Sciences, Sapienza University , Rome, 
ITALY; 5Interventional Neuroradiology Unit, Careggi University Hospital, Florence, ITALY; 6, University of Modena and Reggio 
Emilia, Modena, ITALY; 7Department of Neurological and Psychiatric Sciences, Careggi University Hospital, Florence, ITALY; 8De-
partment of Neurological and Psychiatric Sciences, Careggi University Hospital, Florence, ITALY; 9Interventional Radiology Unit, 
Department of Diagnostic Imaging, University of Rome “Tor Vergata”, Rome, ITALY

Question: Carotid stent thrombosis (CST) is a rare but potentially fatal condition. Among factors underlying CST, inadequate and/
or delayed antiplatelet treatment have been claimed. The aim of the current study was to determine the rate of CST in patients with 
acute ischemic stroke (AIS) due to tandem occlusion treated with delayed antiplatelet therapy after internal carotid artery stenting 
(CAS) and intracranial thrombectomy (IT). 
Methods: a single-center retrospective analysis of patients with AIS due to tandem lesion (i.e. extracranial internal carotid artery 
[ICA] occlusion plus middle cerebral artery [MCA] occlusion) treated by CAS and IT, preceded or not by intravenous thrombolysis 
(IVT), was performed. Oral antiplatelet therapy (75 mg clopidogrel and/or 100 mg acetyl salicylic acid) was administered soon after 
CAS in case of stand-alone IT (EAT group) or 24 hours later in case of IVT (DAT group) to reduce the risk of ICH. We compared the 
rate of CST and ICH (any and symptomatic), mRS at 3 and 6 months and successful reperfusion (TICI ≥ 2b) rate between DAT and 
EAT group. To determine differences between the two groups Student’s t-test and the Fisher Exact test were used. 
Results: Among 54 patients with tandem lesion, 30 patients were treated with CAS and IT (14 DAT,16 EAT). The two groups did 
not differ for age, sex, risk factors, TOAST based etiology, baseline NIHSS and fair pial collateral circulation. Dual antiplatelet ther-
apy was used less frequently in the DAT group (13% vs 50%; p= 0.05); whereas single antiplatelet therapy was used more frequently 
in the same patients (11/14 (78.6%) vs 6/16 (37.5%); p= 0.03). Successful reperfusion rate was achieved in 9/14 (64%) DAT and 
11/16 (69%) EAT patients (p=0.9). Overall cases 6/14 (43%) DAT vs 5/16 (31%) EAT patients and 8/14 (57%) vs 7/16 (44%) had 
good functional outcome (m RS≤2) at 3 and 6 months (p=0.7), whereas mortality rate at 6 months was significantly lower in DAT 
group (0% vs 31%; p=0.04). DAT patients did not differ from EAT ones for ICH (9/14 (64%) vs 9/16 (56%); p=0.7) and sICH (4/14 
(28.5%) vs 2/16 (12.5%); p=0.6). In the multivariate analysis ICH was not related to IVT or dual antiplatelet therapy, whereas it was 
correlated to an onset to recanalization time ≥330 min (p<0.05) 
Conclusions: in this single center experience the delayed use of antiplatelets after IVT, CAS and IT was safe and effective in pre-
venting in-stent thrombosis and reducing mortality.

Cohen JE, Gomori JM, Rajz G, Itshayek E, Eichel R, Leker RR. Extracranial carotid artery stenting followed by intracranial stent-
based thrombectomy for acute tandem occlusive disease. J Neurointerv Surg. 2015 Jun 
Moon K, Albuquerque FC, Levitt MR, Ahmed AS, Kalani MY, McDougall CG. The myth of restenosis after carotid angioplasty and 
stenting. J Neurointerv Surg. 2015
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The prognostic value of CT angiography source images Alberta stroke program early CT score in patients 
with acute ischemic stroke secondary to proximal anterior circulation occlusion
C. Motta1, S. Pizzuto1, G. Koch1, S. Di Legge1, F. Alemseged1, A. Davoli1, B. Rizzato1, M. Diomedi1, P. Stanzi-
one1, F. Sallustio1

1University of Tor Vergata, Rome, ITALY

Background and purpose: Non contrast CT (NCT) Alberta stroke program early CT score (ASPECTS) has been thoroughly inves-
tigated as a predictor of outcome in patients with acute ischemic stroke (AIS). We aimed to investigate whether CTA-source images 
(CTA-SI) correlates better than NCT ASPECTS with clinical and radiological outcome measures. 
Methods: Patients with anterior circulation AIS secondary to proximal arterial occlusion undergoing endovascular therapy were in-
cluded in the analysis. A modified Rankin Scale ≤ 2 at 3 months was considered a favourable outcome. 
Results: 124 patients were included in the analysis. After dichotomization of ASPECTS CT good (G: ≥8) and poor (P: ≤7) and 
ASPECTS CTA in good (G: ≥5) and poor (P: ≤4) 4 groups (G CT, P CT, G CTA, P CTA) were obtained. We found a higher rate of 
patients with good functional outcome in the G CT group compared with the P CT group (50.7% vs 19.2%; p=0.0006). A higher rate 
of patients with good functional outcome was found in the G CTA group compared with P CTA group (65.5% vs 15.2%; p<0.0001). 
Correlation between baseline NCT and CTA-SI ASPECTS and 3-month mRS were both significant (NCT ASPECTS: r -0.22, CI 
-0.39 - 0.04, p=0.012; CTA-SI ASPECTS: r -0.56, CI 0.67 - 0.42, p<0.0001) but CTA-SI ASPECTS better correlated with functional 
outcome. 
Conclusions: CTA ASPECTS was able to predict functional outcome dramatically better than CT ASPECT.This suggests that proba-
bly CTA, rather than CT, should be considered as a main part of the decision-making process for patients with AIS.

Figure 1 
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Safety and effectiveness of reperfusion therapies for acute ischemic stroke in patients with current malig-
nancy - a single center experience
A. Davoli1, M. Diomedi2,1, F. Alemseged1, S. Pizzuto1, C. Motta1, S. Di Legge3, G. Koch2,1, P. Stanzione2,1, F. Sal-
lustio2,1

1Stroke Unit - Department of Neuroscience, University of Tor Vergata, Rome, ITALY; 2, Santa Lucia Foundation IRCCS, Rome, IT-
ALY; 3, Centre Hospitalier Pay d’Aix, Aix-en-Provence, FRANCE

Question: Epidemiological correlations between incident cancer and acute ischemic stroke (AIS) are well established, hiding mul-
tiple etiopathogenic factors involved, especially in patients with current malignancy (CM) [1]. However, safety and effectiveness 
of i.v. thrombolysis and intraarterial treatment (IAT) for AIS in patients with cancer are not accurately determined [2]. Our aim is to 
evaluate the relationship between CM and functional outcome, mortality and haemorrhagic transformation (HT) in patients with AIS 
treated or untreated with i.v. thrombolysis and/or IAT. 
Methods: We retrospectively evaluated the demographic and clinical data of consecutive 45 AIS patients with concurrent CM 
(55.5% male, mean age 68.5% ±10.6) admitted on our centre from 2006 to 2015. We distinguished between patients treated (22/45; 
48.8%) or untreated (23/45; 51.1%) with i.v. thrombolysis (9/22; 40.9%) or IAT (12/22; 54.5%), one receiving both. 
Results: The two groups showed no significant differences in mean age, gender and main risk factors. We found neither differences 
in the rate of HT (40.9% vs 17,3%; p=0.1), nor in the rate of in-hospital mortality. In spite of a more severe NIHSS on admission in 
the treated group (median 16.5; IQR 10-19.5 vs 10; IQR 5-18; p<0.05), they didn’t differ in mortality (31.8% vs 39.1%; p=0.75) and 
in percentage of independent patients (mRS 0-2) at 3 months (50% vs 39.1%; p=0.55). This trend is confirmed by almost significant 
differences in mean NIHSS change between onset and discharge (-4.8±8.9 vs -0.6±6.5; P=0.07) and in clinical improvement at dis-
charge (defined as a reduction in NIHSS ≥4 or NIHSS=0) (72.7% vs 43.4%; p=0.07). Only in 27.7% of patients, cause of death with-
in 3 months was clearly correlated to stroke complications. 
Conclusions: Our study support the previous data revealing that thrombolysis for AIS in patients with CM is not associated with in-
creased risk of HT or in-hospital mortality. Interesting, this is confirmed also in a copious sub-group of IAT treated patients. We fur-
ther observed that functional outcome is significantly modified by treatment, and mortality after 3 months was attributable largely to 
cancer progression and medical comorbidities. Even if, life expectancy of AIS patients with CM should be estimated before making 
quick decision on the treatment, reperfusion therapies can be mostly reasonable options. Intravenous and endovascular therapies for 
AIS in patients with CM can be safe and effective. Further research is warranted.

References: 
1. Karlińska AG, Gromadzka G, Karliński MA, Członkowska A. The activity of malignancy may determine stroke pattern in cancer 
patients. J Stroke Cerebrovasc Dis. 2015 Apr;24(4):778-83. Epub 2015 Feb 7. 
2. Murthy SB, Karanth S, Shah S, Shastri A, Rao CP, Bershad EM, Suarez JI. Thrombolysis for acute ischemic stroke in patients 
with cancer: a population study. Stroke. 2013 Dec;44(12):3573-6. Epub 2013 Sep 24.
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Relationship between modified rankin scale and other stroke-related measures in the CHIMES Study
C. F. Lee1, N. Venketasubramanian2, K. S. L. Wong3, C. L. Chen4 
for the CHIMES Study Investigators5

1Statistics, Singapore Clinical Research Institute, Singapore, SINGAPORE; 2Neurology, Raffles Neuroscience Centre, Singapore, 
SINGAPORE; 3Neurology, Chinese University of Hong Kong, Prince of Wales Hospital, Hong Kong, HONG KONG; 4Pharmacol-
ogy, National University of Singapore, Singapore, SINGAPORE; 5, CHIMES Study Investigators, Singapore, Philippines, Thailand, 
Malaysia, Hong Kong, Sri Lanka, SINGAPORE

Introduction 
The Modified Rankin Scale (mRS), an easy and brief functional scale often used in stroke trials, is assessed through a single item to 
estimate the subject’s disability, making decomposition into more basic items unfeasible. Other stroke-related measures such as the 
National Institutes of Health Stroke Scale (NIHSS) and Barthel Index (BI) contain multiple items, where the outcome is the sum of 
the items. These items are related to various aspects of the subject, allowing investigation of the factors underlying these measures. 
Objective 
We explored the relationship between mRS and the total score and/or individual items of other stroke-outcome measures, so as to 
implicitly examine the factors that constitute the mRS. 
Patients & Methods 
Analyses were performed using data from the CHIMES Study, an international, double-blind, randomized, placebo-controlled trial 
investigating the efficacy of MLC601 on stroke recovery in patients with ischemic stroke of intermediate severity. Ordinal logistic 
regression models were fitted to estimate mRS using the total score and individual items of National Institutes of Health Stroke Scale 
(NIHSS), Barthel Index (BI) and mini-mental status examination (MMSE). Data from 910 patients (453 placebo, 457 MLC601) who 
were alive and completed month 3 assessments were analyzed. 
Results 
mRS was strongly associated with NIHSS and BI scores and most of their items (table). When only NIHSS items were involved, ten 
items remained in the final model. When BI items were used alone, six items remained. If both NIHSS and BI items were consid-
ered, 2 items from each scale were further removed, leaving twelve items in the final model. The addition of MMSE score or items 
to the model did not improve the performance.  
A previous factor-analysis classified the NIHSS items into four factors (Lyden P, Lu M, Jackson C. Stroke 1999; 30:2347-2354). The 
NIHSS items associated with mRS in our dataset coincided with 3 factors, namely left motor factor (right arm, right leg and dysar-
thria), right motor factor (left arm and left leg), and left cortex factor (commands and language); while none of the items in the right 
cortex factor (gaze, visual field, sensory and extinction) was associated with mRS. 
Conclusion 
The mRS is mainly constituted by left and right motor functions and left, but not right, cortical function.
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Continuous positive airway pressure in stroke patients with obstructive sleep apnea: a randomized con-
trolled trial

T. Bezeij1, J. Aaronson1, C. A. M. Bennekom1, W. F. Hofman2, B. Schmand2, J. G. Aardweg3, E. Groet1, W. Kylst-
ra1

1Respi Care, RC Heliomare, Wijk aan Zee, NETHERLANDS; 2, UVA, Amsterdam, NETHERLANDS; 3Pulmonology, Medical Cen-
tre Alkmaar, Alkmaar, NETHERLANDS

Question: Would a four-week period of continuous positive airway pressure (CPAP) treatment improve cognitive and functional 
outcomes? 
Objective: Obstructive sleep apnea (OSA) in stroke patients is associated with worse functional and cognitive status during inpatient 
rehabilitation. The effect of continuous positive airway pressure (CPAP) treatment on stroke recovery however is still unclear. The 
aim of this study is to investigate whether a four-week period of CPAP treatment would improve cognitive and functional outcomes 
of stroke patients during rehabilitation. 
Methods: Thirty-six stroke patients admitted to a neurorehabilitation unit were randomized to rehabilitation treatment CPAP treat-
ment (CPAP group) or to treatment as usual (control group). Primary outcomes were cognitive status measured by neuropsycho-
logical examination, and functional status measured by two neurological scales and a measure of activities of daily living (ADL). 
Secondary measures included sleepiness, sleep quality, fatigue and mood. Tests were performed at baseline and after the 4-week 
intervention period. 
Results: Twenty patients were randomized to the CPAP group and 16 patients to the control group. The average CPAP compliance 
was 2.5 hours per night. Patients in the CPAP group showed significantly greater improvement in the cognitive domains of attention 
and executive functioning than the control group. CPAP did not result in measurable improvement on measures of neurological sta-
tus or ADL, or on any of the secondary measures. 
Conclusions: Our study indicates that CPAP treatment improves cognitive functioning of stroke patients with OSA during inpatient 
rehabilitation. These findings offer a preliminary evidence base for the use of this treatment as part of a rehabilitation program for 
stroke patients.

Figure 1
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DTI-TMS assessment of corticospinal tract integrity and unaffected hemisphere state in chronic ischemic 
stroke patients
M. Nazarova1,2, S. Kulikova1, R. Konovalov2, P. Novikov3, M. Piradov2

1National Research University Higher School of Economics and Research Center of Neurology, Moscow, RUSSIAN FEDERA-
TION; 2, Research Center of Neurology, Moscow, RUSSIAN FEDERATION; 3, Bauman Moscow State Technical University, Mos-
cow, RUSSIAN FEDERATION

Reliable assessment of the motor system at the individual level is crucial for developing an individual rehabilitation plan in stroke 
patients. The aim of the study was to analyze corticospinal tract (CST) integrity and the state of the unaffected hemisphere (UH) in 
chronic ischemic stroke patients with different hand motor outcome using methods of diffusion tensor imaging (DTI) and transcrani-
al magnetic stimulation (TMS). 
30 patients with the only chronic ischemic stroke and various hand motor outcomes were enrolled (50,0±8,0 y.o.) and divided into 
3 groups based on Fugl-Mеyer upper extremity scale: I (≥60) - favorable; II (30-55) - moderate; III (<30) - unfavorable motor out-
come. 
CST integrity was assessed with 1) DTI analysis (26 patients, 47,0±10,0 y.o.): FA asymmetry in the internal capsule (IC), FA asym-
metry for corresponding points along CST and correlations between FA profiles of CST from affected and (averaged) unaffected 
hemispheres (CORR/CORRav); 2) nTMS with resting motor threshold (RMT) assessment in two hand muscles: Abductor Pollicis 
Brevis (APB) and Extensor Digitorum Communis (EDC). UH state was evaluated using RMT and the phenomena of intracortical 
inhibition (SICI) and facilitation (ICF). 26 healthy volunteers (29,6±15,2 y.o.) completed nTMS study. 
Significant difference of the FA-IC asymmetry was shown between unfavorable outcome and two other groups. For classification 
“III vs others”, the best DTI predictors were FA-IC, asymmetry between 3 specific points FA profiles (Fig.1), average asymmetry for 
these points, CORR and CORRav. However, these parameters failed to solve a 3-class task (“III vs II vs I”). Surprisingly, a sum of 
FA-IC, CORR and CORRav, could solve this task with a 92% success (96% for 2-class task). 
Absence of the motor evoked potentials (MEP-) in both hand muscles is also a good predictor of unfavorable outcome (96% suc-
cess). However, RMTs were not successful in a 3-class task. Correlation between FA-IC asymmetry and RMT in MEP+ patients was 
not significant. However, FA-IC asymmetry was significantly different in MEP- and MEP+ groups regardless RMT. 
No difference between groups was found for RMT and ICF in the UH. However, reduced SICI in the UH was shown in favorable 
outcome group, whereas SICI in the UH of unfavorably recovered patients was similar to controls (Fig.2). Furthermore, combination 
of SICI and Mahalanobis distance between AH and UH FA profiles could predict (70% success) motor outcome in a 2-class task with 
reduced SICI corresponding to favorable outcome.  
CST integrity reflected by several DTI parameters and MEP absence/presence, but not RMT in the affected hemisphere was shown 
to be predictive for hand motor outcome in chronic ischemic stroke patients. Disinhibition of the UH reflected by reduced SICI in the 
chronic period associates with better recovery and can even serve for classifying motor outcome at this stage. 
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Cilostazol improves cognitive function during the convalescence rehabilitation of ischaemic stroke patients
J. Senda1, K. Ito2, T. Kotake2, M. Kanamori2, H. Kishimoto2, M. Katsuno3, G. Sobue3

1Neurology and Rehabilitation, Komaki City Hospital, Komaki, JAPAN; 2, Kami-iida Rehabilitation Hospital, Nagoya, JAPAN; 
3Neurology, Nagoya University Graduate School of Medicine, Nagoya, JAPAN

PURPOSE: Cilostazol is an antiplatelet agent that inhibits phosphodiesterase III in platelets and the vascular endothelium; it is of-
ten used to prevent stroke and peripheral artery disease. Current studies have shown that administration of cilostazol to patients with 
cognitive impairment results in significantly reduced cognitive decline. We investigated the effects of cilostazol on convalescent re-
habilitation outcomes in non-cardioembolic ischaemic stroke patients. METHODS: The subjects included 371 consecutive non-car-
dioembolic ischaemic stroke patients (224 men and 147 women; age, 72.7 ± 8.1 y) transferred from acute care hospitals for inpatient 
convalescent rehabilitation. Their medical records were retrospectively surveyed to identify which patients had received cilostazol. 
Functional independence measure (FIM) scores were assessed on admission and at discharge. RESULTS: The total, motor, and cog-
nitive FIM rehabilitation scores were 83.6 ± 21.2, 52.8 ± 16.5, and 25.5 ± 6.4, respectively, on admission, and 95.1 ± 19.2, 68.9 ± 
15.6, and 26.9 ± 5.9, respectively, at discharge. In patients who had received cilostazol (n = 101), cognitive FIM-gain values (1.83 ± 
1.74), calculated as (cognitive-FIM scores at discharge - the scores on admission), were significantly higher than in patients who had 
not received cilostazol (1.08 ± 1.51, n = 270, p = 0.043); however, there were no significant differences in other clinical factors and 
scores among cilostazol-usage and non-cilostazol-usage groups. A multiple linear regression analysis showed cilostazol treatment 
to be a significant factor affecting cognitive-FIM scores at discharge (β = 0.041, B = 0.672, p = 0.045). CONCLUSIONS: These 
results suggest the potential of cilostazol treatment to improve cognitive function during convalescent rehabilitation of patients with 
non-cardioembolic ischaemic stroke.

Figure 1 
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Benefits of art-therapy on unilateral neglet and quality of life after recent stroke
C. Zavanone1, E. Rochard1, M. Denos1, S. Dupont1

1SSR-Neurologique, Pitié-Salpetrière Hospital, Paris, FRANCE

Introduction 
Hemineglect patients present a worse outcome following stroke and little is known about the potential benefits of art-therapy. We 
evaluated the effect of art-therapy on unilateral neglet (UN) recovery and quality of life (QoL), in association to conventional reha-
bilitation therapy. Our study was financed by France AVC and SFNV (Société Française NeuroVasculaire). 
Materials and methods 
24 consecutive post-stroke patients were included beetween November 2014 and December 2015. The average interval from stroke 
was one month. They were randomly divided into a control group receiving daily standard rehabilitation (RS) and two experimentals 
groups: one associating a plastic art-therapy (AT) and the other a contemplative activity of famous pictures (AC), twice a week for 
six weeks. We evaluated patients at day 0, six weeks and 3 months and all investigators were blinded to each other’s results. UN was 
quantified using a composite score combining NIHSS item 11, the pencil-paper tests and the Catherine Bergego scale. QoL was eval-
uated using a visual analog scale of 0-100. 
Results 
The three groups were homogeneus for age (mean 70 years), sex (5F/3M), neurological severity (mean NIHSS: 7.1, modified Barthel 
index: 53.13 and modified Rankin scale: 3.2) and degree of unilateral neglet (mean UN 3.7/6) at day 0. Mean differences for the UN 
between day 0 and six weeks weren’t significants for AT group compared to control (0,2 vs -1,1), however AT/AC groups tended to 
experience a better quality of life (QoL at day 0: 45% AT, 42% AC vs QoL at six weeks: 60% AT, 57 % AC). Patients were satisfied 
with AT and most reported improved self-confidence and motivation (80%). 
Conclusions 
In our study, AT combined with RS seems to be more effective on quality of life and self-confidence during hospitalisation than UN.
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Dilemma: anticoagulation therapy post intracerebral haemorrhage
T. Zhang1, I. Yow1, K. Hari-Bhaskar1

1Lancashire Teaching Hospitals, Preston, UNITED KINGDOM

Question 
Intracerebral haemorrhage (ICH) is a well known complication of oral anticoagulation therapy (OAT). However once patients on 
OAT are stabilised post ICH they are at high risk of both thrombosis and haemorrhage. There are only few studies regarding ICH and 
reinitiation of OAT. This study aims to assess the practice of reinitiating OAT post ICH and the outcomes following that decision. 
Methods 
This study reviewed 259 patients admitted with ICH from October 2012 to September 2014 at Lancashire Teaching Hospitals, of 
which 18 fitted the selection criteria of having been on oral anticoagulation therapy at the time of ICH. 
Results 
Within our cohort, median age was 82 with a maximum of 97 years and a minimum of 67 years. There was no significant gender 
difference. Most patients had high CHA2DS2VASc and HASBLED scores. In total, 5 patients were restarted on OAT post ICH; 3 of 
which were due to high thromboembolic risk (mechanical heart valve, antiphospholid syndrome, recent MI). Within those, 2 patients 
had serial CTs before restarting OAT. All five patients who were restarted on OAT had lobar haemorrhages. None had recurrent bleed 
6 months post restarting OAT. For those who did not restart OAT, 5 passed away on admission, 3 were not started on OAT due to risk 
of bleeding and the rest had unclear reason. Overall, 2 of the patients who survived the ICH but did not restart OAT (2/8; 25%) had 
further thromboembolic events. 
Conclusion 
CHA2DSVASc and HASBLED scores have little use in this clinical situation. Restarting OAT might be indicated in high throm-
bo-embolic risk groups. Despite some literature suggesting restarting OAT in lobar haemorrhages is high risk, 5 patient restarted on 
OAT in this study did not suffer further haemorrhages at least 6 months post restart. Furthermore high numbers of patients not re-
started on OAT had further thromboembolic events. The practice of repeating serial CT scans post ICH to monitor resolution of hae-
matoma was common, and can aid the clinician’s decision on whether to restart OAT. Larger scale studies are needed to determine 
whether restarting OAT is beneficial post OAT related ICH. 
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Practice variation in the structure of stroke rehabilitation in the Netherlands 
I. Groeneveld1, J. Meesters2,3, H. Arwert2,4, G. Ribbers 5, C. van Bennekom 6,7, N. Roux 2, P. Goossens1,2,3, T. Vliet 
Vlieland1,2,3

1Research department, Rijnlands Rehabilitation Center, Leiden, NETHERLANDS; 2Research department, Sophia Rehabilitation , 
The Hague, NETHERLANDS; 3Rehabilitation department , Leids Universitair Medisch Centrum , Leiden, NETHERLANDS; 4Re-
habilitation , Medisch Centrum Haaglanden , The Hague, NETHERLANDS; 5Research department, Rijndam Rehabilitation , Rot-
terdam, NETHERLANDS; 6Research department, Heliomare , Wijk aan Zee, NETHERLANDS; 7Coronel Institute of Occupational 
Health, Academic Medical Center, Amsterdam, NETHERLANDS

Question In the Netherlands, each year more than 40,000 people suffer from stroke. The younger ones with complex impairments 
and learning potential are usually offered specialised multidisciplinary rehabilitation. This is a complex, expensive, but vital type 
of care. Due to the complexity of impairments and treatment options, and in line with international studies, variation in the practice 
and quality of care across rehabilitation centres (RCs) is expected. Quality of care can be described in terms of structure, process, 
and outcomes. In this study, we described the practice variation in the structure of stroke rehabilitation in four specialised multidisci-
plinary rehabilitation centres (RCs) in the Netherlands. 
Methods. Based on literature and expert opinion, a set of 23 elements concerning the structure of inpatient and outpatient stroke re-
habilitation was defined. The elements were categorised into four domains: Admission-related (n=7), treatment-related (n=10), client 
involvement-related (n=2), and facilities-related (n=4). In a cross-sectional study in 4 RCs data on the presence and content of these 
elements were abstracted from treatment programs and protocols. In a structured expert meeting, consensus was reached on the pres-
ence of practice variation per element.  
Results: In 22 of the 23 structure elements, practice variation was observed. Differences were found in the elements regarding ad-
mission, exclusion and discharge criteria, patient subgroups, care pathways, duration of treatment, team meetings, clinical assess-
ments, maximum time to admission, aftercare and return to work modules, health professionals, treatment facilities, and caregiver 
involvement. For example, the maximum duration of treatment ranged between 16 and 26 weeks across RCs. The element ‘strategies 
for patient involvement’ appeared similar in all RCs. 
Conclusions Practice variation in structure was found in a wide range of aspects of stroke rehabilitation. Apparently, national guide-
lines leave substantial room for practice variation within a country. Practice variation in structure may influence rehabilitation pro-
cess and outcomes. Considering the impact on patients’ health, suboptimal quality of stroke rehabilitation is highly unwanted. Alto-
gether, insight into practice variation may add to the formulation of best practices aimed at optimising the quality of care.
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Virtual reality training promotes improvement in motor performance not transferable to gait in real envi-
ronment in patients with chronic sequels of stroke
C. Souza Miranda1, T. de Paula Oliveira1, J. Xavier Muzzi de Gouvêa1, D. Borrego Perez1, A. Pasqual Marques1, 
M. E. Pimentel Piemonte1

1Physiotherapy, University of Sao Paulo, Sao Paulo, BRAZIL

Background: Gait disorders can limit the recovery of activity levels and independence in patients with chronic sequels of stroke. 
Improvement of gait outcomes is one of the main goals for these patients, which has been stimulating the search for more efficient 
strategies in physiotherapy’s field. In this direction, Virtual Reality (VR) has been proposed as a novel therapeutic tool for motor re-
habilitation. Despite the large number of studies involving the use of several VR devices including the commercial games for motor 
rehabilitation in stroke, the controlled evidences about the ability to transfer the gains obtained in VR to tasks in real environment 
remains limited. 
Objectives: To investigate the transference of improvements obtained by motor training in VR to gait performance in real environ-
ment in patients with chronic sequels of the stroke. 
Methods: A parallel, prospective, single-blind, randomised clinical trial was conducted with a total of 29 patients, 15 men, mean age 
of 50.96 (SD=10.99), mean time post-stroke 4.12 (SD=2.68) years; 17 with left hemiparesis. Patients were randomly allocated into 
an experimental group (EG) which performed three sessions of experimental training (ET) that consist of motor training in VR using 
five games from Nintendo Wii FitTM (NWF), and a control group (CG) which received only posture orientations with the same dura-
tion of the ET, considered as a control training. The transference of gains obtained in VR training was assessed through performance 
in gait outcomes measured using a force plate Balance MasterTM in two assessment time points: at baseline (BA) and at end of study 
(EA). The outcomes measured were step width, step length, speed, and step symmetry. RM-ANOVA using as factor Groups (EG; 
CG), and evaluations (BA, EA) as repeated measures were performed for each outcome score. 
Results: Analyses of the NWF game scores for EG at baseline and at end of the study revealed statistically significant effects of the 
training session for all games (p<0.01). Analyses of the score in gait outcomes at baseline and at end of the study revealed no stati-
cally significant differences for both groups. 
Conclusion: Patients with chronic sequels of stroke were able to improve their performance in VR tasks through training. However, 
they were unable to transfer the improvements obtained in VR to gait peformance. Thus, the use of VR training in order to improve 
the gait performance in patients with chronic sequels of Stroke has to be considered with parsimony.
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Critical regions of aphasia severity at the acute and chronic stage of ischemic stroke 
C. Rosso1, C. Zavanone1, Y. Samson1

1Pitié-Salpêtrière Hospital, Paris, FRANCE

Questions: to identify critical brain regions that are associated with aphasia severity at the acute and the chronic stage. To predict 
aphasia severity with clinical variables and ischemic damage in critical regions. 
Methods: Ischemic damage was assessed at the acute stage of stroke (24-48 h) with Diffusion-weighted imaging (DWI) and Appar-
ent Diffusion Coefficient (ADC) maps. Aphasia severity was evaluated with the Aphasia Rapid Test (ART). We performed a vox-
el-based ADC analysis to identify the brain areas correlated with aphasia severity at the acute (1 and 7 days), and the chronic stage (3 
and 6 months). The identified areas were overlapped with three of the main tracts of the dorsal (the arcuate fasciculus) and the ven-
tral language pathways (the inferior fronto-occipital fascicule and the uncinate fasciculus). 
Results: The critical areas correlated to aphasia severity were mainly located in the subcortical regions and weren’t the same at the 
early (disconnection of the ventral stream) and chronic stage (disconnection of the dorsal and ventral streams simultaneously). In 
addition, the degree of ADC decrease in the critical area for aphasia severity emerged as a powerful independent predictor of aphasia 
outcome combined with the ART at day 7 and age. The model explained 80 % of the variance of ART at 6 months 
Conclusion: Disconnections of the language pathways did not have the same importance at the acute and the chronic stage. Howev-
er, simultaneous disconnection of both pathways is a powerful predictor of aphasia outcome and can be assessed as soon as 24-48h 
post stroke. 
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Analysis of the Barthel Index using quantile regression in the CHIMES study
C. F. Lee1, N. Venketasubramanian2, K. S. L. Wong3, C. L. Chen4 
for the CHIMES Study Investigators5

1Statistics, Singapore Clinical Research Institute, Singapore, SINGAPORE; 2Neurology, Raffles Neuroscience Centre, Singapore, 
SINGAPORE; 3Neurology, Chinese University of Hong Kong, Prince of Wales Hospital, Hong Kong, HONG KONG; 4Pharmacolo-
gy, National University of Singapore, Singapore, SINGAPORE; 5, CHIMES Study Investigators, Singapore, Philippines, Thailand, 
Malaysia, Hong Kong, Sri Lanka, SINGAPORE

Introduction 
The Barthel Index (BI), a common functional measure used in stroke trials, is pseudo-continuous at 5-point increments, suffers from 
ceiling or floor effects, and often violates the normality assumption of linear regression. Dichotomizing BI into “good” or “bad” re-
duces the information carried resulting in less statistical power. In addition, there is no standard definition of “good” outcome. 
Quantile regression, a statistical model in which specific percentiles such as the median of the outcome variable are regressed on 
other predictor variables, does not depend on the distribution of the residuals. 
Objective 
We aimed to analyze the effect of MLC601 on BI using quantile regression as compared to other statistical approaches. 
Patients & Methods 
We analyzed data from 999 patients (499 MLC601, 500 placebo) included in the CHIMES Study, a randomized, double-blind, pla-
cebo-controlled trial investigating the efficacy of MLC601 in patients with ischemic stroke of intermediate severity. 971 patients had 
BI assessment at month 3 and 28 died (assigned BI of 0) before the final assessment. 
Multivariable linear, quantile (median, 5th, 10th and 25th percentile), and logistic (dichotomized using cutoffs of 85, 90 and 95) re-
gression models were fitted to the BI, which was regressed to the treatment assigned, age, sex, baseline National Institute of Health 
Stroke Scale, time from stroke onset to first dose, and pre-stroke modified Rankin Scale. Adjusted difference in mean and median BI, 
and adjusted odds ratio (OR) were estimated, together with the 95% confidence interval (CI). Quantile regression CI was constructed 
by 10,000 bootstrap resamples. 
Results 
Baseline characteristics were similar between groups. Overall, distribution of BI was heavily skewed to the left with nearly half of 
patients obtaining BI of 100, resulting in a serious ceiling effect (figure). 
Linear regression adjusting for the baseline prognostic factors showed higher mean BI in the MLC601 group by 2.43 points that did 
not reach statistical significance, while quantile regression revealed statistically higher median BI in the MLC601 group than the pla-
cebo group (difference 1.28, 95% CI 0.04 to 2.51, p= 0.043) (table). The treatment effect was insignificant in the logistic regression 
models regardless of the cutoff used. The 10th percentile of BI was significantly higher in the MLC601 than in the placebo group by 
7.62 points (95% CI 1.55 to 13.69, p-value = 0.014). The MLC601 group similarly obtained higher 5th and 25th percentile values 
than the placebo group, though the difference did not reach statistical significance. 
Conclusion 
Quantile regression demonstrates the treatment effect of MLC601 and can be a reliable alternative to linear regression for analyzing 
the BI in stroke trials. It can also model other percentiles of the distribution depending on stroke severity.
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Hydroxysafflor yellow A alleviates cerebral ischemia/reperfusion injury by reprogramming TLR signaling 
pathway in rats
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A study of serum hs-CRP and serum Paraoxanase in ischemic stroke patients
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A study serum hs-CRPand Paraoxanase status in ischemic stroke patients. 
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Features of clinical manifestations of hemorrhagic stroke in infants
G. Mukhambetova1, A. Karimova1, G. Kadrzhanova1, A. Smagulova1

1Neurology Department , Kazakh National Medical University , Almaty, KAZAKHSTAN

Objectives study of the clinical manifestations of parenchymal hemorrhagic stroke in infants. 
Materials and methods We examined 22 children with cerebral haemorrhage in age from 1 month to 1 year. By gender: 73% of 
boys (16 cases), 27% of girls (6 cases). Anamnestic analysis included data from a certain age of hemorrhagic stroke, the first clinical 
manifestations of hemorrhagic stroke. Neurological examination carried out by the classical method. The analysis of computed to-
mography data included assessment of the state of white and gray matter, liquor system of the brain in quality characteristics. 
Results Analysis of anamnestic data showed patient age at the time of hemorrhagic stroke: from 1 month to 2 months and 29 days 
- 68.18%; 3 months - 5 months and 29 days - 18.18%; 6 months - 8 months and 29 days - 9.09%; from 9 months to 12 months 
- 4.54%. The initial manifestations of the disease characterized by gradual (54.54%) and acute development of neurological sym-
ptoms (45.46%). With the gradual development following clinical symptoms were observed: anxiety (31.82%), decreased activity 
(45.45%), vomiting (22.73%), refusal of feeding (68.18%) with an increase in severity of the disease, seizures (31, 82%). In all cases 
the decrease of spontaneous motor activity in the first hours of the disease, impaired consciousness (stupor, coma), respiratory rate, 
decreased reaction to stimuli, reduction or inhibition of innate reflex automatism were observed. In the acute phase of stroke follo-
wing signs were revealed: central tetraparesis (68.18%), hemiplegia (31.82%), symptomatic epilepsy (36.36%), delay the formation 
of psycho-speech skills (90.9%). Brain CT confirmed the diagnosis of hemorrhagic stroke, hemorrhage foci are localized in one he-
misphere (22.73%), in other cases - on both sides, in various sizes. 
Conclusion A feature of hemorrhagic stroke in infants is atypical beginning with the appearance of focal neurological symptoms, 
characterized by massive subarachnoid-parenchymal hemorrhage. 
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Does adjunctive corticosteroid and aspirin therapy improve the outcome of tuberculous meningitis?
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Acute bilateral thalamic stroke and Wernicke‘s encephalopathy: differential diagnosis in a stroke unit
E. Guzanova1, V. Grigoryeva1

1Neurology, Neurosurgery and Medical Genetics, Nizhny Novgorod State Medical Academy, Nizhny Novgorod, RUSSIAN FE-
DERATION

Introduction 
Clinical characteristics and magnetic resonance imaging (MRI) of bilateral thalamic ischemic stroke have similarities with those of 
Wernicke‘s encephalopathy (WE), so the differential diagnosis of these entities may be challenging. 
Objectives 
The aim of the study was to present four case reports in order to better comprehend the distinctions of clinical and MRI fin-
dings in the bilateral thalamic stroke patients and in erroneously admitted to the Stroke Unit WE patients. 
Materials & Methods 
We observed 4 female with subacute development of neurological symptoms and bilateral MRI thalamic lesions who were hospita-
lized over 2 years to Nizhniy Novgorod Stroke Unit with suspected stroke. A final diagnosis of the bilateral infarction in the parame-
dian artery territory was made in 2 of them. The other two patients were pregnant women with WE due to hyperemesis gravidarum 
(HG). 
Results 
The differences between the stroke and WE patients were related to age (stroke patients were much older) and history (arte-
rial hypertension and diabetes in stroke and HG in WE patients). 
Clinical manifestations in both female with acute paramedian artery infarction included somnolence, disorientation, apathy, vertical 
gaze paresis, anosognosia and severe retrograde and anterograde amnesia with confabulations; besides, spatial deficits in the first pa-
tient and bilateral ptosis in the second patient were present. 
Both women with WE had nystagmus, slight vertical gaze paresis and ataxia without amnesia in the acute period. They also had 
polyneuropathy and bilateral facial weakness followed by disphonia that was explained by central pontine myelinolysis developed 
because of electrolytes changes. 
Early non-contrast MRI revealed symmetrical areas of hyperintense signal in medial thalami on T2-weighted images and fluid-atte-
nuated inversion recovery sequences as well as restricted diffusion on diffusion-weighted images in all four patients. There were no 
additional pathological MR signals in the periaqueductal gray matter, mamillary bodies or tectal plate in WE patients. MRI in stroke 
patients demonstrated additional acute lacunar lesions in midbrain and multiply old lacunar infarcts in deep white matter. 
Conclusion 
The patients with infarcts in the bilateral paramedian thalami were differ from the patients with WE because they were older, had 
risk factors for stroke and no predisposition to thiamine deficiency in history. 
The bilateral paramedian artery thalamic infarctions clinically manifested by more severe arousal decrease, disorientation, anosogno-
sia and memory impairment compared with WE. Unlike the patients with WE, stroke patients had no subacute polyneuropathy. 
A thorough evaluation of the patient‘s history, clinical presentations and MRI of the brain is important for differentiating between 
bilateral thalamic infarctions and Wernicke‘s encephalopathy in Stroke Unit.
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Fully recovered diffusion weighted imaging-negative ischemic lesion: has it really recovered? 
-ischemic penumbra and electroencephalography findings
K.- H. Cho1, Y.- J. Kwon1

1Neurology, Korea University College of Medicine, Seoul, SOUTH KOREA

Background 
Diffusion-weighted image (DWI) MRI may not be sensitive enough in the very early stages of stroke, since the damage is limited to 
the synapses of neurons. Electroencephalography (EEG), however, is a delicate tool that reveals the functional state of the brain in 
relation to the electrophysiological event before MRI can detect any change. Here we describe two cases in which the patients fully 
recovered from initial stroke symptoms after administration of intravenous recombinant tissue plasminogen activator (rt-PA) and had 
normal findings on follow-up DWI MRI, but abnormal EEG results.  
Patient reports 
A 42-year-old man was brought to our emergency department. On initial examination, moderate to severe Wernicke’s aphasia and 
mild right central type facial palsy were found. An emergent CT scan of the brain was unremarkable. After clinical diagnosis of acu-
te infarction in the left temporal region, we administered intravenous rt-PA an hour from the onset of symptoms. CT angiography 
showed no significant stenosis, but CT perfusion indicated a possible ischemic penumbra in the left MCA inferior divisional terri-
tory, including the Wernicke‘s area. His symptoms were fully resolved approximately 6 hours after rt-PA administration, and DWI, 
which was performed 24 hours after the initial attack, revealed no diffusion-restricted area. However, EEG, which was performed 
on the second hospitalization day, showed intermittent slow activity in the left hemisphere with a sharp transient spike in the left pa-
rietotemporal area. A 74-year-old woman was admitted to our emergency department with sudden comprehension difficulty 2 hours 
earlier. Our initial examination showed that she had global aphasia with left motor weakness and subtle sensory loss. After clinical 
diagnosis of acute stroke in the left MCA territory, she underwent brain CT, which revealed no specific abnormal lesion. Although 
her initial symptoms did not localize to a specific brain lesion, we administered rt-PA immediately because we suspected acute onset 
of brain ischemia. Brain CT angiography revealed no significant stenosis, but CT perfusion suggested a possible ischemic penumbra 
in the left MCA inferior divisional territory. Her symptoms were completely recovered as rt-PA was administered. Her DWI image, 
however, revealed no acute ischemic lesion. We further evaluated her EEG on the third day of admission, and it revealed intermittent 
slow activity in both temporal areas (left dominant). 
Conclusions 
DWI-based diagnosis of cerebral infarction focuses on structural changes in neurons. Disappearance of synaptic activity is the ear-
liest consequence of cerebral ischemia, and failure of synaptic transmission causes the functional silence of the penumbra. Conse-
quently, damage limited to the synapses does not result in DWI changes, but causes various changes in the EEG, which reflects brain 
functionality. There is a long-lasting defect in synaptic transmission in the penumbra even after it is salvaged by the restoration of 
blood flow, which can result in delayed EEG abnormalities even after the symptoms have resolved. Our cases show that follow-up 
EEG is valuable for stroke patients without DWI lesions.

Figure 1 
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Nonfasting serum triglyceride concentrations obtained immediately after admission and 3-month mortality 
among stroke patients
K. Kang1, J.- M. Park1

1Neurology, Eulji General Hospital, Seoul, SOUTH KOREA

Introduction: Despite the increasing risk of cerebrovascular disease with increasing fasting triglyceride (TG) concentration, a higher 
fasting TG concentration has been associated with improved survival after stroke in previous studies. Nonfating TG concentrations 
are considered more discriminatory with respect to stroke risk relative to fasting concentrations. 
Objectives: The aim of this study was to investigate the relation between serum TG concentration obtained immediately after admis-
sion versus 3-month mortality among patients with acute ischemic stroke. 
Patients & Methods: This was a retrospective study based on prospectively collected data. We collected the records of ischemic stro-
ke patients with an onset less than 48 hours before presentation at Eulji General Hospital from April 2009 and March 2013. Blood 
samples were taken from stroke patients immediately after admission to measured nonfasting serum TG concentrations. Nonfasting 
serum TG concentration was collapsed into 3 categories (<90, 90-159, or >159). Participants were contacted at 3 months after stroke 
to establish vital status. 
Results: A total of 556 ischemic stroke patients (67 ± 13 years; 57% male) were included in this study. The median nonfasting TG 
concentration was 121 mg/dL (interquartile range, 78-196). Ischemic stroke patients who died within 3 months were more likely to 
have atrial fibrillation and more likely to receive recanalization therapy. The highest nonfasting TG category (crude odds ratio, 0.4; 
95% confidence interval, 0.2-0.8) had less of a likelihood of being dead at 3 months compared to the lowest category. 
Conclusion: Nonfasting serum TG concentration measured immediately after admission is associated with 3-month mortality among 
acute ischemic stroke patients.
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Fig. 1. Image of protein spots identified by MALDI-TOF. Magnified pictures ofubiquitin carboxy-terminal hydrolase L1 (UCH-L1), 
isocitrate dehydrogenase (ICDH), adenosylhomocysteinase, andeukaryotic initiation factor 4A (eIF4A), andpyridoxal phosphate 
phosphatase(PLPP)protein spots in the cerebral cortex from vehicle + sham, curcumin + sham, vehicle + middle cerebral artery oc-
clusion (MCAO), and curcumin + MCAO animals.Arrowsindicate the specific spots. 

 
 

 
 
 

Fig. 2. Western blot analysis of ubiquitin carboxy-terminal hydrolase L1 (UCH-L1), isocitrate dehydrogenase (ICDH), adenosyl-
homocysteinase, and pyridoxal phosphate phosphatase(PLPP) protein spots in the cerebral cortex from vehicle + sham, curcumin + 
sham, vehicle + middle cerebral artery occlusion (MCAO), and curcumin + MCAO animals.Each lane represents an individual ex-
perimental animal. Densitometric analysis is represented as a ratio, proteins intensity to actin intensity. Data (n=5) are represented as 
mean ± S.E.M. * p < 0.05. 
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Identification of proteins differentially expressed by ccurcumin treatment in stroke animal model : a pro-
teomic approach 
P.- O. Koh1, S.- A. Gim1, F.- A. Shah1

1College of Veterinary Medcine, Institute of Agriculture and Life Science, Gyeongsang National University, Jinju, SOUTH KOREA

Background:Curcumin is known tohave a neuroprotective effectagainst cerebral ischemia. The objective of thisstudy is to identify 
various proteins thatare differentially expressedby curcumin treatment in focal cerebral ischemiausinga proteomic approach. 
Methods:Adult male ratswere treated with vehicle or curcumin 1 h aftermiddle cerebral artery occlusion (MCAO). Brain tissues 
were collected 24 hafter the onset of MCAO and cerebralcorticesproteins were identified by two-dimensional gel electrophoresis and 
mass spectrometry. 
Results:We detected several proteinswith altered expression levels between vehicle- andcurcumin-treatedanimals.Among these pro-
teins,ubiquitin carboxy-terminal hydrolase L1,isocitrate dehydrogenase,adenosylhomocysteinase, andeukaryotic initiation factor 
4A were decreased in the vehicle-treatedanimal, andcurcumin treatment attenuatedthe injury-induced decreases of these proteins.
Conversely,pyridoxal phosphate phosphatase wasincreased in the vehicle-treatedanimal, andcurcumin treatmentpreventeddecreases 
inthisprotein. The identified altered proteins are associated withcellular metabolism and differentiation. 
Conclusions:The results of this study suggest thatcurcumin exerts a neuroprotective effect byregulating the expression of various 
proteins in focal cerebral ischemia.

References : Wu A, Ying Z, Gomez-Pinilla F. Dietary curcumin counteracts the outcome of traumatic brain injury on oxidative stress, 
synaptic plasticity, and cognition. Exp Neurol 2006;197:309.

Guo L, Xing Y, Pan R, Jiang M, Gong Z, Lin L, Wang J, Xiong G, Dong J. Curcumin protects microglia and primary rat cortical neu-
rons against HIV-1 gp120-mediated inflammation and apoptosis. PLoS One 2013;8:e70565.
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Cerebrovascular reactivity in patients with ischemic stroke-induced epileptic seizures
T. Danilova1, D. Khasanova1, I. Kamalov1

1Kazan State Medical University, Kazan, RUSSIAN FEDERATION

The aim of the study was to investigate cerebrovascular reactivity in patients with post-stroke seizures. 
A total of 439 patients (41.7% females and 58.3% males) with cerebrovascular diseases were under underwent integral complex 
medical supervision: 265 patients with ischemic stroke experienced epileptic seizures while 174 patients with ischemic brain lesions 
(control group) did not develop epilepsy. 
The diagnostic procedures included clinical evaluation, magnetic resonance imaging (MRI), electroencephalography (EEG), ext-
racranial and transcranial Doppler sonography. 
Focal seizures predominated in epilepsy group (92,5%). Cortical ischemic brain lesions prevailed in patients with seizures (81,1%), 
whereas in the control group cortex was affected in 38,9% patients (χ2=89.2, р<0,001). 
Stenosis of cerebral arteries was more common in patients with epilepsy (82.3%) compared to patients without seizures (74.4%, 
р<0.05). 
Reduced cerebrovascular reactivity (CVR) in vertebro-basilar basin was more frequently detected in patients with seizures (85.9%, 
p<0.001) compared to controls (71.6%). CVR < 10% was registered in 33.8% patients with seizures versus 13.4% controls 
(p<0.001). 
Reduction of CVR in carotid basin occured in 61.2% patients with post-stroke epilepsy and in 67.9% controls. 
Patients with epileptic seizures showed cerebral perfusion reduction mostly in vertebro-basilar basin (85.9%) rather than in carotid 
basin (61.2%, p<0.001). The proportion of patients with CVR < 10% was 33.8% and 8.8% respectively (p<0.001). 
No significant difference was observed for CVR reduction in carotid and vertebro-basilar basins in controls (67.9% and 71.6%, res-
pectively). 
Thus, the state of perfusion regulation in patients with ischemic stroke influences the risk of post-stroke epilepsy (manifestation).
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Prognostic significance of acute kidney injury in patients with stroke
G. Alevtina1, S. Alexander1, M. Maxim1, G. Elena2

1Internal medicine, Ulyanovsk state university, Ulyanovsk, RUSSIAN FEDERATION; 2stroke center, Central city clinical hospital 
№ 2, Togliatty, RUSSIAN FEDERATION

Question: Information about the incidence of acute kidney injury (AKI) in patients with stroke and it’s effect on stroke outcomes is 
limited. The aim of this study was to investigate the incidence, severity, and prognostic significance of AKI in patients with stroke. 
Methods: 272 patients admitted to Stroke Center (143 men and 129 women, mean age was 67±12 years) were studied. 220 patients 
had ischemic stroke and 52 patients intracranial hemorrhagic. Patients who were died during first admission day were not included in 
study. The severity of neurological deficit was determined by the National Institutes of Health Stroke Scale (NIHSS) and Activities 
of Daily Life - the Barthel Index scale (BI). Unfavorable outcome was considered the patient‘s death or severe degree of disability 
(3rd-5th level of disability by Rankin scale). AKI was diagnosed according to KDIGO Guidelines (2012), serum creatinine at admis-
sion assessed as basal level.  
Results: In-hospital AKI developed in 89 (33%) of patients (69 with ischemic stroke and 20 with intracranial hemorrhagic; 35 pa-
tients had 2-3 AKI stages). Unfavorable outcome was present in 63 (71%) patients with AKI and 90 (49%) patients without AKI (χ 

2=11.4; p=0.0009). AKI was observed in 30 of 56 patients who died on 2 or late days after admission. After adjustment for age, sex, 
stroke type, time from onset clinical manifestation of stroke to hospitalization AKI was independently associated with in-hospital 
mortality (odds ratio: 2.5; 95% confidence interval: 1.6-3.8, p= 0.0002). At admission patients with AKI had higher National Institu-
tes of Health Stroke Scale (NIHSS) ( AKI 14 [6-23] and non-AKI 8 [5-17], p = 0.004) and lower BI ( AKI 5,2±2,1 and non-AKI 8,1 
± 6,4 , p = 0.03). They also had lower BI at discharge (AKI 30.6±11.3 and non-AKI 45.7±10.8, p = 0.04) . The negative dynamics 
of neurological status is associated with a total clinical score more than 2 points NIHSS and was significantly worse in AKI-group 
(AKI-group 35 (39.3%) versus non-AKI 41 (22.4%) (χ2=9,2; p = 0.03). Infectious complication, such as pneumonia, developed more 
frequently in patients with AKI (AKI-group 12 (13.5%) versus non-AKI 8 (4.4%) (χ 2=7,2; p = 0.007). The duration in-hospital stay 
was longer in AKI group (add 3 days; р=0.04). 
Conclusions: The incidence of in-hospital AKI was 33% in patients with stroke and is associated with worse neurological deficit, 
longer hospitalization and adverse outcome.
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Dodecafluoropentane improves neurological function following anterior ischemic stroke
A. Brown1, C. Arthur1, K. Carlson1, J. Lowery1, R. Skinner1, W. Culp1

1Radiology, UAMS, Little Rock, USA

Introduction: Dodecafluoropentane emulsion (DDFPe), an advanced oxygen transport drug, given IV Q90 min maintains viability 
in the penumbra during cerebral ischemia in the standard rabbit anterior stroke model (STND). In this study effects of DDFPe follo-
wing nonstandard (NSTND) occlusions in posterior cerebral arteries were investigated. 
Question: DDFPe given at 30 or 60 min intervals will reduce neurological deficits, percent stroke volume (%SV), and serum gluta-
mate levels in NSTND ischemic strokes.  
Methods: New Zealand White rabbits (N=26) were randomly placed into three groups: A (n=9) Q60 min saline injection controls, B 
(n=9) 2% DDFPe given IV Q30 min, and C (n=8) DDFPe Q60 min. These groups were subdivided into STND and NSTND based 
on angiographically verified embolization of cerebral arteries. Neurological assessments and blood samples were done at 0.5-1 hr 
intervals. Rabbits were euthanized at 7 hrs following embolization. Stained brain slices were measured for %SV. 
Results: The 30 and 60 min subgroups did not differ and were combined as DDFPe-STND or DDFPe-NSTND groups. In the STND 
stroke model, the %SV, NAS, and serum glutamate were decreased vs. STND controls (p=0.0016, 0.008, and 0.016 respectively). In 
the NSTND stroke model %SV, NAS, and serum glutamate did not differ statistically compared to NSTND controls (p=0.82, 0.097, 
and 0.06, respectively). 
Conclusion:In anterior strokes DDFPe improves recovery but not the more severe NSTND strokes. Shortened dosage schedules pro-
vided no additional improvement.
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Cerebrocortex polarization in acute stroke treatment
O. Makarenko1, I. Vasilieva2, P. Petrov3

1Department of Microbiology and Immunology, Taras Shevchenko National University of Kyiv, Kyiv, UKRAINE; 2Neurobiochemis-
try department, Institute of neurosurgery named after academician AP Romodanov, Kyiv, UKRAINE; 3, Institute of Food Resources, 
Kyiv, UKRAINE

Introduction. Problem of investigation and application of methods of damaged brain functions correction in extremely conditions is 
of great interest. The experimental prevention of destruction or the effective post-stroke restoration of the structure and function of 
neurons, their connections can be reached with the use of the influence of a small direct current. 
Objectives. Prevention of the cells death, neurodegeneration development is using of the principle of cells stabilization of the pen-
umbra area by means of small direct current. 
Materials and methods. We polarized neocortex by weak direct current (5-15 mA) from the stabilized source „MOK - 3 M“ desi-
gned and tested by us. 
Results. It was established experimentally that the polarization of frontal cortex zone increased survival abilities of animals having 
overdosage of general anaesthetics, hypoxia or haemorrhagic stroke. It was established, that in this situation the first to be signifi-
cantly damaged were the protein synthesis neurons organells and energetic ultrastructures. Registered changes were more significant 
in the dendrites of pyramidal neurons plexymorph leyer of frontal neocortex. The neurons in acute stroke period are characterized by 
structural and ultrastructural changes, and cytopathological changes, which taking place in the cerebrocortex, suprooptic nuclei of 
hypothalamus, mesencephalic reticular formation and some vestibular nuclei. 
This result was due to the stabilization of neuron ultrastructure in some hypothalamic nuclei, mesencephalic reticular formation and 
sensomotor neocortex zone. It was shown that polarization resulted in the improvement of rheologic characteristics of blood and 
microcirculation, prevented brain edema and swelling. 
Conclusions. The results of experiments confirmed that regenerative processes in the CNS might be concidered not only as reparati-
on of neuron dendrites and synapses. It was established the role of neurons in the processes of systemic regeneration in mammalian 
brain which consist in acceleration of intracellular repair in perikaryons. It‘s even more important because allows to suggest that the 
problem of vascular brain diseases treatment can‘t be solved not only by methods of embryonal nerve tissue transplantation.
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A service evaluation to explore how active our patients are within their therapy sessions on an acute stroke 
unit in London
J. Crow1, E. Cohen1

1Imperial College Healthcare NHS Trust, Chiswick, UNITED KINGDOM

What prompted this service evaluation: 
The 2010 Healthcare for London reconfiguration of stroke services contributed to the delivery of improved intensity of OT and PT 
on our acute stroke units. The Stroke Sentinel National Audit Programme set a target of all appropriate patients receiving 45 minutes 
of therapy 5 days per week. This is a standard against which we are constantly monitored and our service performs well against this 
45 minute target.  
There is a large range in the dependency of patients on an acute stroke unit; some are able to engage well with therapy and others 
are very limited due to the extent of their impairments resulting from the stroke. All patients are given the opportunity to engage in 
rehabilitation at this acute stage. Therapists expressed frustration at the amount of time spent on toileting patients and other ‘non 
therapeutic activities’ on an acute stroke unit during a therapy session. The purpose of this service evaluation was to understand the 
percentage of time a patient was active in a therapy session compared with the time spent inactive. Further to this we wanted to in-
vestigate if we challenged higher level patients sufficiently. 
What we did: 
28 OT/PT sessions were timed; the length of the entire session and the time the patient was actively engaged (cognitively and phy-
sically). 14 of these sessions were timed by observers and the other 14 sessions were timed by the therapists themselves during the 
session. The modified Barthel Index (MBI) score and a patient rated VAS score of effort was obtained. 
What we found: 
The median length of the treatment sessions observed was 40 minutes and the median mBI score was 40. Treatment sessions ranged 
in length from 14 to 90 minutes. In those with a mBI score of 10 or less the activity levels within the therapy sessions ranged from 
20% to 95%. Less than half the patients were able to use the VAS. The therapy content involved both physical and/or cognitive acti-
vities. 
Discussion: 
We expected to find low mBI scores associated with less activity within therapy sessions this was not consistently the case. Some 
patients with low mBI scores demonstrated activity levels above 50% of the session. Intensity is usually thought of as the number 
of repetitions and in the context of physical activity however we felt that judging the cognitive intensity of a task was important and 
should be considered when judging intensity. We found that the process of therapists timing their own sessions increased the acti-
vity and intensity within their sessions. Junior therapists need support, particularly with more dependent patients on what activities 
are meaningful and can be utilised within therapy sessions. Therapists should consider shorter more frequent sessions with patients. 
Higher level patients on the other hand can be challenged more and documentation should include measurements of physiological 
parameters. 
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Response to intravenous fibrinolytic treatment of embolic stroke of undetermined source
J. C. Portilla Cuenca1, F. López Espuela1, R. Romero Sevilla1, B. Yerga Lorenzana1, A. Barragan Prieto1, M. L. 
Calle Escobar1, A. Serrano Cabrera1, M. Caballero Muñoz1, I. Casado Naranjo1

1Neurology. Stroke Unit, Hospital San Pedro de Alcántara, Cáceres, SPAIN

Question. 
Embolic stroke of undetermined source (ESUS) is a new clinical condition who would explain the cause of some cryptogenic stroke. 
Little is known of the impact of intravenous rtPA in this entity. We evaluated the response to tPA in patients with ESUS compared to 
other etiologies. 
Methods: 
Cohort of 238 patients treated with rtPA. We differentiate etiology: atherothrombotic (A), ESUS (E) and cardioembolic (C). We 
analyze early evolution (EE) considering recanalization rate (RR), hemorrhagic transformation (HT), first week NIHSS and hospital 
mortality (HM); and evolution at three months (ETM): Rankin ≤2 and mortality. We compare A vs E and E vs C. 
Results: 
There were differences in baseline characteristics; age 68.7 (10.3) vs 66.42 (12.68) vs 71.16 (10.42) p 0.038 and 33 females (35.5%) 
vs 29 (48.3%) vs 50 (58.8%) p. 0.008. A vs E analysis showed no differences in either EE: RR 16 (44.4%) vs 13 (65%), HT 11 
(11.8%) vs 8 (13.3%), 7 days NIHSS: 7, 92 (7.37) vs 6.40 (6.55) and HM 2 (2.2%) vs 2 (3.3%), p> 0.05; or ETM: Rankin ≤2: 47 
(50.5%) vs 37 (61.7%) or mortality 10 (10.8%) vs. 4 (6.7%), p> 0.05. Compare with E, the EE of C was: RR 18 (51.4%), HT 17 
(20%), 7 days NIHSS 7.91 (7.01) and HM 4 (4.7%) p>0.05 ; or ETM: Rankin ≤2: 39 (45.9%) p. 0.037 and mortality 16(18.8%) p 
0.06. 
Conclusion: 
In our cohort the rtPA treatment in ESUS patients is safe, showing a better prognosis at three months compared with cardioembolic 
source patients.
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Use of clinimetric tools to determine independence with regard to activities of daily living in patients after 
ischaemic stroke
K. Hebel1, S. Jałtuszewska1

1Pomeranian Academy, Institut of Health Science, Slupsk, POLAND

Introduction: Symptoms of stroke are estimated to appear in approximately 60-70 000 people every year in Poland. Based on 
demographic prognoses until 2025 the number of new cases of stroke will have increased by 37% in men and by 38% in wo-
men. 
Problems and dysfunctions associated with brain damage as a result of stroke lead to a long-term physical and mental imba-
lance of the body and in approximately half of patients it results in a state of dependency on care provided by other people. 
Aim of the study: The main aim of the study is to compare results of an independence assessment with regard to activities of 
daily living in patients after stroke using three scales providing details to a various degree. 
Materials and methods: A study included a group of 157 patients after ischaemic stroke who were hospitalised at a provincial 
hospital in the northern Poland. Inclusion criteria included ischaemic stroke documented by scans, patient‘s consent or con-
sent of their caregivers. Exclusion criteria included functional disability that had been observed prior to stroke. The mean age 
of patients was 70.5 years (range 44-98). The rate of men in the study group was 52.4%. 
The study used standardised tools to assess the functional status: Barthel Index (BI), Modified Rankin Scale (mRS), and Not-
tingham Extended Activity of Daily Living Index (NEADL). We used a repeated measures design: the patients’ functional sta-
tus was assessed on the day of hospital discharge and after 3 and 12 months at home. The statistical significance level was 
accepted when relative statistical tests indicated likelihood of 
Results:On the day of a hospital discharge the median assessment of the functional status with the Barthel Index was 66, and 
with the MRS - 3 points. After three months of the patient’s stay at home the functional status assessment according to in-
dividual scales was: BI - 80 points, MRS - 2 points, NEADL - 10 points. During the third assessment (12 months after stroke) 
assessment results were (median): IB - 90; mRS - 2, NEADL - 14. A statistical analysis demonstrated a significant difference 
with regard to improvement of the patient’s functional status in three subsequent assessments with the Barthel Index (p 
Conclusions: Based on our material all scales were highly consistent with regard to the assessment of the patients’ functional 
status. The Barthel Index demonstrated the highest sensitivity with regard to changes in the patients’ functional status. 
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Treatment burden and patient capacity in stroke, a qualitative study
K. Gallacher1, C. May2, P. Langhorne1, D. Batty3, F. Mair1

1University of Glasgow, Glasgow, UNITED KINGDOM; 2, University of Southampton, Southampton, UNITED KINGDOM; 3, Uni-
versity College London, London, UNITED KINGDOM

Question 
Treatment burden is the workload of healthcare undertaken by those with long term conditions and the effect of this on wellbeing 
(1). Treatment burden can lead to negative outcomes such as poor quality of life, non-adherence and wasted resources (2). Treatment 
burden is under investigated in those with stroke (1), who are at risk of a reduced capacity to cope with healthcare workload due to 
reduced levels of physical and cognitive functioning (3). The aim of this work was to create a taxonomy and conceptual model of 
treatment burden in stroke in order to inform the design of health care policies and clinical guidelines. 
Methods 
Interviews with 29 individuals who have had stroke were analysed in two sets: a first set of 15 analysed using framework analysis 
and a second set of 14 analysed using thematic analysis. Taxonomies of treatment burden and patient capacity were created and exa-
mined for causal processes, and a conceptual model created. 
Results 
Four areas of treatment burden were identified: 1) making sense of treatments and planning care; 2) interacting with others including 
health professionals, family and other stroke patients; 3) enacting work, which includes enduring institutional admissions, managing 
stroke in the community, reintegrating into society, and adjusting to life after stroke; and 4) reflecting work. Treatment burden was 
found to arise from workload of healthcare or the endurance of care deficiencies. Six factors were identified that influence patient 
capacity: 1) personal attributes and skills; 2) physical and cognitive abilities; 3) support network; 4) financial status; 5) life workload; 
and 6) environment. A conceptual model of experienced treatment burden is shown in Figure 1. 
Conclusion 
Those with stroke report considerable treatment burden, the experience of which is influenced by: healthcare workload; health and 
social care provision; and patient capacity. Further work towards the design and testing of interventions that minimize treatment bur-
den is required. 

(1) Gallacher K, Morrison D, Jani B, Macdonald S, May CR, Montori VM et al.: Uncovering Treatment Burden as a Key Concept 
for Stroke Care: A Systematic Review of Qualitative Research . PLoS Med 2013, 10: 10.1371/journal.pmed.1001473. 
(2) May C, Montori VM, Mair FS: We need minimally disruptive medicine. BMJ 2009, 339: b2803. 
(3) Gallacher KI, Batty GD, McLean G et al. Stroke, multimorbidity and polypharmacy in a nationally representative sample of 
1,424,378 patients in Scotland: implications for treatment burden. BMC Med 2014;12:151.

Figure 1 - A conceptual model of experienced treatment burden. Patient capacity, care provision and healthcare workload all influen-
ce experienced treatment burden, and these factors can also modify one another.
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Post-stroke feelings and emotions: perceptions of past and present in patients attending a stroke support 
group in a stroke care centre
I. De Sousa1, M. Cole1

1Stroke care centre, Imperial College Healthcare NHS Trust, London, UNITED KINGDOM

Introduction: Psychological problems are common in stroke survivors but little is known about post-stroke mood problems in pa-
tients with minor stroke (Broomfield et al. 2014). A stroke care centre in London holds a stroke support group monthly for stroke 
survivors, families and carers. The group, led by the stroke specialist nurses, aims to provide advice, support and education. Every 
month, it collects feedback from participants regarding further topics to be discussed and areas for improvement. Objectives: Fol-
lowing feedback from participants regarding the group dynamics and a need to share ideas, the stroke specialist nurses organised 
an activity to take place in the last stroke support group of the year. With the aims to create an activity that could bring participants 
together, look back at the past and celebrate the present the topic around feelings and emotions after stroke was chosen. On the other 
side, it would allow healthcare professionals working in stroke to understand post-stroke feelings and emotions and how the stroke 
care centre could best support survivors, families and carers during hospital admission and prepare them for life after a stroke. Pati-
ents & Methods: A total of 20 participants (stroke survivors and families/carers) attended one of the monthly stroke support groups 
in the stroke care centre in December 2015. Only one participant had not been an inpatient in the stroke care centre in the past 3 ye-
ars nor a family member/carer. Participants were given two different cards with either a number (1 to 10) or a Christmas picture to 
match with a partner, together with a list of cards with feelings and emotions. They were asked to choose the feelings and emotions 
that represented how they felt in the past (at the time of the stroke) and in the present. Results: Anxiety was reported in all partici-
pants at the time of the stroke. Stress and uncertainty was mentioned in 70% of participants, followed by frustration (50%). A total 
of 20% of the group felt lonely or angry at the time of the stroke. Confidence is the most present feeling (40%) but exhaustion and 
fatigue are still present. Overall, there is a dominant presence of positive feelings and emotions in the present. Conclusion: Similar 
feelings were identified in the past. Past feelings are dominated by negativity while present feelings are more positive but fatigue and 
exhaustion are still present. After experiencing a similar event, people may have different feelings as they have found their own me-
chanisms to cope with the stroke. A project will be developed by the stroke specialist nurses to ensure that healthcare professionals 
target interventions to minimise post-stroke mood problems in the stroke care centre. References: Broomfield et al. (2014) Depressi-
on and anxiety symptoms post-stroke/TIA: prevalence and associations in cross-sectional data from a regional stroke registry. BMC 
Neurology.14:198
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Walk to the beat: a single case study investigating a novel haptic device to improve walking after stroke
R. Stockley1, G. Donaldson1, J. Tetley1, T. Georgiou2, S. Holland2, J. Van Der Linden2, O. Pizone1

1Manchester Metropolitan University, Manchester, UNITED KINGDOM; 2, Open University, Milton Keynes, UNITED KINGDOM

Introduction: After stroke, many are left with marked mobility deficits including reduced balance and significant gait asymmetry. 
Gait rehabilitation for stroke survivors often includes forms of rhythmic cueing which harnesses entrainment processes in the central 
nervous system. Entrainment is the mechanism by which an individual can follow and reproduce rhythmical stimuli, for example, 
tapping along to a beat. Rhythmic auditory cueing has been shown to be effective in improving walking symmetry after stroke, al-
though its effectiveness is limited when there is environmental noise. Haptic cueing, in which a rhythmic cue (RC) is provided by 
touch rather than sound, is unaffected by noise but is likely to utilise entrainment processes and so could provide an effective alterna-
tive cueing device for community ambulation. 
Objective: This study aimed to examine the acceptability and potential effect of a novel haptic device that delivers RC during wal-
king after stroke. 
Patients and Methods: This single case study included an independently mobile 69 year old male who demonstrated notable gait 
asymmetry after stroke. The haptic device was fitted to his leg and provided a vibratory rhythmic stimulus at a frequency calculated 
from his walking speed (figure 1). After a period of familiarisation, the participant walked without, and then with, the haptic device 
switched on, whilst measures of gait symmetry, walking speed and cadence were recorded. A semi structured interview was conduc-
ted after completion of these measures to ascertain the acceptability of the device to the participant. 
Results: The haptic device was evaluated positively by the participant although he noted it needed to be refined to increase its ac-
ceptability for everyday use. Whilst speed and cadence remained unaltered, there was an increase (14%) in temporal gait symmetry 
when wearing the haptic device, suggesting it improved this aspect of gait. 
Conclusions: The use of haptic devices that provide RC could be an innovative therapeutic adjunct to improve temporal gait sym-
metry in people after stroke. This single case study provides important data that can be used to refine and produce wearable devices 
that are acceptable to stroke survivors. More research is now needed to develop a smaller and more portable haptic device which 
could then be evaluated in a series of larger trials in people who have had a stroke.

Figure 1 - Image of the haptic device in situ 
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Brainstorming as a tecquique to identify stroke inpatients needs in therapeutic education during rehabilita-
tion
G. Maisto1, A. Altavilla2, M. A. Accogli2, M. Denti2, B. Roberta2, E. Cavalli3, D. Pagliacci4, S. Calugi5, S. Costi2, 
S. Cavazza5, C. Tedeschi2, M. Taricco6, S. Fugazzaro2, G. Gagliano2

1Physical Medicine and Rehabilitation Unit, IRCCS Arcispedale S.Maria Nuova of Reggio Emilia, Reggio Emilia, ITALY; 2Physical 
Medicine and Rehabilitation Unit, IRCCS Arcispedale S.Maria Nuova of Reggio Emilia (Italy), Reggio Emilia (Italy), ITALY; 3, 
AUSL 6, Livorno (Italy), ITALY; 4Department of Biomedical and Neuromotor Sciences, Alma Mater Studiorum, University of Bolo-
gna, Bologna (Italy), ITALY; 5, Nuovo Ospedale Civile S.Agostino Estense, Modena (Italy), ITALY; 6, University Hospital Policlini-
co Sant’Orsola Malpighi, Bologna (Italy), ITALY

Introduction 
Stroke is the most serious and important cause of disability in developed countries. 
The patient with stroke disabilities mild / severe,suddenly finds himself living with ever encountered difficulties and face needs that 
not satisfy able to independently. During the rehabilitation of stroke patients, an important aspect is the Therapeutic Patient Educati-
onal Programs (TPE). A multicentric controlled trial on TPE, in stroke patients admitted to Rehabilitation Units, has been started in 
Emilia Romagna in 2014. This self-management program uses a goal-setting model shared with the patient1, through individual and 
group sessions and construction of Action Plans (AP). We conducted a satellite study focusing on during group session for stroke 
patients TPE. 
Objectives 
The aim of this study is to identify the main needs of stroke patients admitted to TPE program in rehabilitation, detected with brain-
storming technique. 
Patients & Methods 
Patients were recruited in Physical Medicine and Rehabilitation Unit at the IRCCS Arcispedale S.Maria Nuova Reggio Emilia. The 
study sample consisted edof stroke survivors with with the following inclusion criteria: first stroke, age> 18 years, presence of care-
givers, moderate-severe disability (MBI - Modified Barthel Index 15), consent to participate to TPE. 
eData werecollection took place during the TPE group sessions; nurses and physiotherapists the transcriptioned patients ideas, emer-
ged from brainstorming, in the table. The data were then analyzed to identify the unmetneeds altered frequently. 
Results 
The most frequent needs reported by stroke patients were: being able to walk and move, to prevent risk of falls, pain reduction, 
achieving wellness, self-management, reduce fatigue, sleep well, follow the treatment regimen, food education. 
Conclusion 
Patient Therapeutic Educational Programs (PTE) are presented as support patient to improve the self-management. Allowing free 
expression, Brainstorming can be considered a technique useful to identify the altered needs of the person in the PTE programs. 
Identifying the needs and priorities of stroke survivors allow rehabilitation clinicians to offer patient-centered-care and to adequately 
supportnobody availableto stimulating patients in taking an active role in the rehabilitation process.

1. Lorig K., Hurwicz ML., Sobel D., Hobbsc M., Philip L. (2004), A national dissemination of an 
evidence-based self-management program: a process evaluation study, Patient Education 
and Counseling 59:69-79.
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Walking in a virtual world: a qualitative study of participants‘ perspectives of using virtual reality tread-
mill training after stroke 
R. Stockley1, G. Donaldson1, A. Kerr2, Y. Minxiang2, J. Cunningham3, S. Moss3

1Manchester Metropolitan University, Manchester, UNITED KINGDOM; 2, University of Strathclyde, Strathclyde, UNITED KING-
DOM; 3, Brain and Spinal Cord Injuries Charity, Salford, UNITED KINGDOM

Introduction 
Treadmills are widely used in rehabilitation as they provide a convenient method for practicing walking after a stroke. The advent 
of virtual reality treadmill training (VRTT) systems (such as the ReGait, MotekForcelink) provide increased interaction between the 
user and a virtual environment and so may better prepare stroke survivors to walk in community settings. Conversely, walking on 
a treadmill with VR requires concentration and integration of competing stimuli (e.g. visual, somatosensory, proprioceptive) which 
some people after stroke may find to be overwhelming. There is a growing body of evidence to support the use of various forms of 
VR in the rehabilitation of people after stroke but little is known about their experiences of using VR and their perceptions of its ef-
fects. 
Objectives: This study sought to describe the experiences of people after stoke who have used VRTT as part of their rehabilitation 
Patients and Methods 
Ambulant stroke survivors attending a community based rehabilitation centre were invited to participate in the study. Participants 
completed 10 weeks of VRTT using the ReGait, a treadmill with an interactive screen displaying real time activities and feedback on 
the participant’s walking (figure 1). All participants completed 16 sessions using VRTT. After completing the training programme, 
four participants were interviewed by one researcher (GD). The data was transcribed as verbatim and coded. Content analysis was 
used to identify codes which were merged to form themes. 
Results 
Four participants (one female) were recruited. Two themes emerged. The first theme centred upon personal perceptions of VRTT. 
Within this theme, participants expressed that whilst they felt challenged by the VRTT, they felt comfortable as they perceived the 
rehabilitation setting they were in to be safe. The second theme comprised perceptions of training using VRTT. Participants reported 
that it took several sessions to get used to VRTT but that they felt a wide range of improvements. For example, they noted that the 
movement of the graphics on the screen was largely helpful, as it facilitated them to react to approaching objects when in the com-
munity. Several also reported benefits in increased participation after using VRTT, stating that they felt more able to dual task which 
they attributed to the VRTT. 
Conclusions 
This qualitative study describes some of the perceived challenges and benefits of using VRTT after stroke. Whilst some of the repor-
ted effects of the VRTT intervention could be attributed to physical improvements after 10 weeks of training, a notable finding is that 
participants felt that the dual tasking nature of VRTT facilitated them to increase their participation levels outside of the rehabilitati-
on setting, reporting improvements in a range of areas including walking and driving.

 
Figure 1 - The ReGait VRTT system 
 

Table 1 - Gait measurements when receiving RC (Haptic on) and not (Haptic off)
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The knowledge of the family about the patient‘s rehabilitation after a stroke
K. Pietkun1, J. Siminska 1, M. Szostak2, K. Nowacka 1, K. Ogurkowski1, I. Głowacka 1, W. Hagner1

1Department of Rehabilitation, Nicolaus Copernicus University in Toruń, Bydgoszcz, POLAND; 2Department of neurosurgery, Nico-
laus Copernicus University in Toruń, Bydgoszcz, POLAND

Introduction: The number of strokes in the Polish steadily growing. Mortality in the first weeks of the onset of ischemic stroke is 
very high. Among those surviving the first month of the onset of stroke nearly 1/3 remains disabled and requires continuous and 
comprehensive care from others. Therefore it is very important to become a comprehensive medical rehabilitation. A very important 
role in the rehabilitation of the patient‘s family plays. The active participation of the family in rehabilitation from the very beginning 
of his stay in the hospital often affects the end of its effect. 
Objective: The aim of this study is to examine the knowledge of the family about the patient‘s rehabilitation after a stroke. 
Material and Methods: The study included the Clinic for the Rehabilitation of patients and their families. For the implementation 
of statistical tests of the respondents were divided into two groups according to criteria of length of stay in the hospital. One group 
surveyed families of patients who were on the ward to 17 days inclusive. The second group includes patients‘ families residing in the 
ward for more than 17 days. The main criterion for the distribution of questionnaires was a minimum stay of 7 days. 
Results: The results indicate that the average length of stay of patients in the clinic Rehabilitation whose families were subjected to 
the survey amounted to 17.02 of the day. The level of knowledge the families of patients who live in the ward more than 17 days are 
higher than for families of patients staying in the ward less than 17 days. In a survey of families they indicated that with the increa-
sing number of hospital stays, family deepens its knowledge about stroke, and systematically expanding its news in this field. 
Conclusions: An important role after stroke in addition to the rehabilitation of the patient is to prepare all family members to the new 
situation at home. The symptoms of stroke (eg .: weakness, paralysis, hypoesthesia, aphasia) are labor intensive part of the patient, 
his relatives and carers. After a stroke not only you suffer, but the whole family. Everyone must take an active part in rehabilitation. 
An important part of care is to educate patients and their families how to gain confidence and overcome disability.
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Setting and reaching goals: evaluation of a unique community service for people with acquired brain in-
jury: the Brain and Spinal Cord Injuries Charity, UK
S. Moss1, D. O‘Connor2, W. Edge1, R. Stockley2

1Brain and Spinal Cord Injuries Charity, Salford, UNITED KINGDOM; 2, Manchester Metropolitan University, Manchester, UNI-
TED KINGDOM
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Assessment of the patients after ischemic stroke
J. Siminska 1, K. Ogurkowski1, K. Pietkun1, Z. Siedlecki2, K. Nowacka 1, W. Hagner1

1Department of Rehabilitation, Nicolaus Copernicus University in Toruń, Bydgoszcz, POLAND; 2Department of neurosurgery, Nico-
laus Copernicus University in Toruń, Poland, POLAND
BACKGROUND: Stroke is a complex clinical phenomenon and is difficult 
to define. Usually, little is known about stroke. It is the third in the causes of death after cancer and heart disease. Stroke is a medical 
emergency and should be treated by all the medical services as requiring immediate assistance and rapid procedure according to cer-
tain rules, like in acute myocardial infarction 
Objective: The aim of this study was to evaluate the functioning of patients after stroke and rehabilitation program pastowanym 
Material, Methods: We analyzed 60 patients after ischemic stroke, which have remained at a rehabilitation. The study used diagno-
stic survey method using a questionnaire of our own design. Other research methods used are: analysis of documentation, interview, 
scale SA-SIP 30, which consisted of two parts concerning the person examined and appropriate questions focused on the fundamen-
tal object of study. In order to obtain interesting issues were used questionnaire surveys, observation, interview and examination of 
the documents. 
Results: As a result of analysis by the scale SA-SIP 30, it was found that people with stroke are moving carefully with the help of 
others, eg. Getting into and out of the car, enters the tub 39.0% of respondents, moving their hands or fingers of a difficulty and the 
limited efficiency of 30.5% of respondents, enters the bed or sits on a chair holding something / leaning on something or using a cane 
or walker 18.6% of respondents, has a problem with the assumption of shoes, socks and removing 10.2% dressed only with the other 
1.7% of respondents. 
Conclusions: According to a comparison of patients analyzed in terms of the four subscales of the scale SA-SIP 30 said they hemorr-
hagic stroke patients assess their performance (especially with regard to self-service and mobility) than patients after ischemic stro-
ke.
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The impact of active exercise in patients during the first weeks after ischemic stroke
K. Pietkun1, K. Nowacka 1, P. Porzych1, J. Siminska 1, K. Ogurkowski1, M. Hagner - Derengowska 2, W. Hagner1

1Department of Rehabilitation, Medical College in Bydgoszcz ,Nicolaus Copernicus University in Toruń, POLAND; 2Department of 
Clinical Neurophysiology Collegium Medicum in Bydgoszcz,  Nicolaus Copernicus University in Torun, Poland

Introduction: Cerebrovascular diseases, particularly brain infarcts are a serious problem medicinal and social, ranks third in the sta-
tistics of deaths. Of great importance in restoring health after a stroke is time to start rehabilitation proceedings. Properly conducted 
early rehabilitation plays an essential role. This is very important because complications resulting from lack of physical activity at an 
early stage are difficult to remove and substantially reduce quality of life. 
Objective: The aim of this study was to evaluate the methods used in the rehabilitation of patients after ischemic stroke. 
Material and Methods: The study included 60 patients after ischemic stroke who have stayed in the hospital. The study, which was 
conducted were designed to assess the effectiveness of the presented methods in the treatment of which caused a stroke; hemorrha-
gic, ischemic. It also examined the effectiveness of the application of methods in the field of physiotherapy and physical therapy. 
Results: the use of active exercises in relieving, isometric exercises and cryotherapy in significantly reduce the symptoms of the di-
sease, which include m.in .: pain, swelling, reduced the mobility of joints and impaired muscle strength, as well as in movement dis-
orders, spasms and inflammation 
Conclusions: Patients undergoing rehabilitation in the early days of the onset of stroke (1 month) to obtain an the fastest improving 
efficiency. Comprehensively and properly run drug rehabilitation process improves function motor and the ability to self-service.
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Quality of life after stroke
L. Radziszewski1, M. Dębińska2, M. Mraz2

1Department of Physiotherapy and Occupational Therapy, Academy of Physical Education in Wroclaw, Wroclaw, POLAND; 2 De-
partment of Physiotherapy and Occupational Therapy in dysfunctions of Movement, Academy of Physical Education in Wroclaw, 
Wrocław, POLAND

Introduce: Stroke is one of the most common diseases in the CNS. For Quality of life a huge impact have damage caused by stroke. 
The impact on quality of life are also age, sex, body weight, time of occurrence of the incident. Despite such a high prevalence of the 
problem of stroke in the world, we have only few work on the issue of quality of life after stroke. 
Aim: The above work was aimed at portraying the subjective quality assessment of the life of patients, which it reached the hae-
morrhagic or the ischaemic cerebral stroke.  
Patients and Materials: Examinations were conducted in the group of 24 patients from Wrocław rehabilitation branches at the Pre-
ventive Unit - Healing „PROVITA“ and at the Wrocław Centre of Rehabilitation and Sports Medicine. In an examined group of pati-
ents were 10 women and 14 men which experienced the cerebral stroke.  
Examinations were conducted in the group of 24 patients from Wrocław rehabilitation branches at the Preventive Unit - Healing 
„PROVITA“ and at the Wrocław Centre of Rehabilitation and Sports Medicine. Quality assessments of the life of patients was made 
with the Index of the Quality of Life (QLI - quality life index) Ferrans and Powers in the III version general for stroke.  
Results: The analysis of the results was conducted with the following tests: t - student, at U Manna - Whitneya and correlation of 
order of Spearman ranks. For the materiality level p was accepted < 0.05. 
Conculsions: Findings own showed that examined persons had demonstrated, that quality of life of persons after the ischemic stroke 
and hemorrhagic assessed with Quality of Life Index Ferrans and Powers in the III version general for stroke is independent of the 
sex, the side of paresis and the domicile. Quality of life of persons after the ischemic and hemorrhagic stroke in the aspect of satis-
faction will establish the link with the quality of life in the aspect of the importance. 
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Early rehabilitation in the adult patients after stroke in between 60 to 70 years old
J. Siminska 1, K. Pietkun1, K. Ogurkowski1, S. Grzyb2, I. Głowacka 1, W. Hagner1, K. Nowacka 1

1Department of Rehabilitation, Nicolaus Copernicus University in Toruń, Bydgoszcz, POLAND; 2Department of neurosurgery, Nico-
laus Copernicus University in Toruń, Poland, POLAND

Rehabilitation of stroke survivors takes a long time as a rule for life, so important and essential thing is to be customized not only 
to the degree of disability in the range but also tailored to the person with the impairment of the function. Of great importance is the 
interaction of the multidisciplinary team that works in one and the same range, with the aim of improving stroke survivors. 
Objective: The aim of this paper is to review the recommended methods both methoxy kinesiotherapeutic rehabilitation and physio-
therapy in patients after ischemic stroke after 60 years. 
Material and Methods: This paper is a review of the available literature, including a world that broadly tackles the problems of lifes-
tyle diseases including strokes. . Overview of scientific material formed on the basis of data published in the bibliographic database 
Medline. The selection of the literature included scientific reports published in the years 2008 -2014. 
Results: Adequate and proper positional selections chest percussion in the first days after stroke is important in preventing dange-
rous complications such as pneumonia and bedsores. When these elements rehabilitation will conscientiously and properly executed, 
should focus on improving the patient‘s self-reliance in the field of science that is correct gait, dexterity, and learning support in 
everyday activities. 
Conclusions: In patients with previous stroke often occur intensifying pain due to spasticity or charges pond to reduce their scale can 
be used physical treatments such as electrotherapy, cryotherapy, thermotherapy, hydrotherapy,magnet therapy, phototherapy. These 
treatments are designed to reduce pain and relax muscles spastic. The use of appropriate methods of rehabilitation in different stages 
of the disease affects the performance and health of the patient.
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	   Table 1. Logistic Regression Analysis Summary 

 Stroke CVD 

Predictor of Interest     

BMI (Ref.=Normal)     

Obese 1.671*** 
(1.305-2.140) 

1.736*** 
(1.423-2.118) 

Overweight 0.927  
(.712-1207) 

1.047 
(.850-1.289) 

Underweight 4.540*** 
(2.470-8.346) 

3.193*** 
(1.762-5.787) 

Covariates     

Age 1.567*** 
(1.512-1.623) 

1.842*** 
(1.789-1.897) 

Smoking (Ref.=Non-Smokers)     

Current Smokers 1.779*** 
(1.686-1.876) 

1.831*** 
(1.758-1.906) 

Occasional Smokers  1.758*** 
(1.626-1.901) 

2.001*** 
(1.885-2.125) 

Former Smokers 1.157*** 
(1.113-1.202) 

1.514*** 
(1.474-1.555) 

Gender (Ref.=Female) 0.863*** 
(.833-.894) 

1.798*** 
(1.754-1.843) 

Race (Ref.=White)    

African American 1.421*** 
(1.344-1.504) 

0.843*** 
(.804-.884) 

Asian 0.739*** 
(.615-.889) 

0.665*** 
(.584-.757) 

American Indian 1.643*** 
(1.463-1.846) 

1.241*** 
(1.130-1.364) 

Hispanics 0.841*** 
(.773-.914) 

1.087*** 
(1.029-1.148) 

Other Races 1.525*** 
(1.387-1.676) 

1.269*** 
(1.179-1.366) 

Heavy Alcohol intake 0.700*** 
(.638-.769) 

0.645*** 
(.605-.688) 

Physical Activity 1.139*** 
(1.123-1.154) 

1.104*** 
(1.093-1.115) 

Hypercholesterolemia 1.298*** 
(1.2951-1.347) 

1.947*** 
(1.897-1.999) 

Diabetes 1.500*** 
(1.443-1.560) 

1.698*** 
(1.652-1.745) 

Hypertension 2.078*** 
(1.993-2.167) 

2.105*** 
(2.046-2.165) 

CVD 3.410*** 
(3.284-3.542) 

 

Stroke  3.444*** 
(3.316-3.577) 

Interaction Effects     

Age x Underweight 0.793*** 
(.709-.887) 

0.983*** 
(.976-.991) 

Age x Overweight 0.983 
(.938-1.031) 

0.999 
(.996-1.002) 

Age x Obese 0.874*** 
(.836-.915) 

0.993*** 
(.990-.996) 

***p<0.01  
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Comparison of the relationship between obesity and neurological stroke vs obesity and coronary artery pa-
thology
G. Malla1, C. T. Farrell1

1Public Health, Western Kentucky University, Bowling Green, USA

Background: Obesity is a well-established risk factor for atherosclerotic disease. Its effect on different vascular territories of the 
body is varied. The aim of this cross-sectional analysis was to evaluate and compare obesity as an independent risk factor of neurolo-
gical stroke and coronary artery pathology while accounting for multiple other common risk factors. 
Methods: Data collected by a population based survey conducted in the United States, namely Behavioral Risk factor Surveillance 
System (BRFSS), during the year 2013 has been used. Obesity is defined as body mass index (BMI) of 30.00 and above. Overweight 
are those whose BMI is between 25.00 and 29.99 (WHO, 1995). Multivariate Binary Logistic Regression analysis was conducted. 
Results: While 11.34% of the obese suffered from coronary artery pathology, only 4.97% suffered from stroke. Among the over-
weight 9.24% and 4.11% suffered from coronary artery pathology and stroke respectively. Age, ethnicity, current smoking status, 
hypertension, high cholesterol levels, heavy alcohol intake, physical activity, diabetes mellitus and weight status were found to be 
strong predictors of both coronary artery pathology and stroke. With increasing age the likelihood of stroke (OR=1.053; CI: 1.050-
1.056) and coronary artery pathology (OR= 1.063; CI: 1.061-1.065) increased. Gender also resulted in an increased risk of both out-
comes. Race and ethnicity had varying effects on both coronary artery pathology and stroke. Behaviorally, individuals who smoke 
currently or who were former smokers, experienced greater risk of suffering from coronary artery pathology and stroke, compared 
to who never smoked. Those who consumed more than the advised amount of alcohol (female >1; male>2) were less likely to suffer 
from either of the pathology, while those with hypertension had higher odds of stroke and coronary events. High cholesterol levels 
increased the odds of coronary disease and stroke by 117% and 60% respectively. Diabetics had higher odds of similar magnitude 
for both the diseases. Individuals who were physically active were less likely to be suffering from either of the diseases. People who 
were underweight had higher odds of being diagnosed with either stroke (OR = 4.981; CI: 2.690-9.222) or coronary pathology (OR 
= 4.015; CI: 2.301-7.006). Overweight was unrelated to stroke and directly related to coronary pathology, while obesity was directly 
related to coronary artery pathology and stroke. 
Conclusion: The primary focus of the current study was to evaluate and compare the impact of weight-status on stroke and coron-
ary artery pathology. The regression analysis supports existing findings, which suggest that obesity has a deleterious effect on one’s 
health. However, the current study suggests that obesity is more likely to lead to some form of coronary outcome than stroke though 
the difference in magnitude of odds ratio is only 19%.

References 
WHO Expert Committee on Physical Status. (1995). Physical Status: The use and interpretation of Anthropometry (854). Retrieved 
from WHO Technical Report Series website: http://apps.who.int/iris/bitstream/10665/37003/1/WHO_TRS_854.pdf
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Intracranial hemorrhage and cerebral infarction: impact of teaching institutions on NeuroSurgonomics
R.- J. Elliott1, A. Seifi1

1University of Texas Health Science Center at San Antonio, San Antonio, USA

Question: Annually, in the USA, over 50% of patients are admitted to a teaching facility, although these facilities comprise only 
34% of all hospitals reporting data to the Agency for Healthcare Research and Quality. For patients diagnosed with intracranial he-
morrhage or cerebral infarction (ICH/CI), the association between hospital teaching status and NeuroSurgonomics is poorly under-
stood. Our objective was to define the impact of hospital teaching status on neurosurgical economic trends of ICH/CI in the USA. 
Methods: Utilizing the Nationwide Inpatient Sample (NIS), we identified 812,222 discharges involving a diagnosis of ICH/CI from 
2008 to 2013. Year-wise distribution of mean charge, mean cost, and cost-to-charge ratio for patients diagnosed with ICH/CI (MS-
DRG 66) at teaching (T) and non-teaching hospitals (NT) was described. Z-test statistic was used to compare the two groups. 
Results: From 2008 to 2011, the mean charge for patients diagnosed with ICH/CI was consistently, significantly higher for patients 
treated at T-hospitals, as opposed to those treated at NT-hospitals (P=0.00591). However, from 2012 to 2013, there was no signifi-
cant difference between the mean charge at T and NT-hospitals. Notably, from 2008 to 2013, the mean cost for patients diagnosed 
with ICH/CI was consistently significantly higher for patients treated at T-hospitals, as opposed to those treated at NT-hospitals 
(P=0.0002). Finally the cost-to-charge ratio of NT-hospitals steadily decreased significantly during this study period, from %32.41 to 
% 24.50 whereas the cost-to-charge ratio for T-hospitals has been decreased from %31.29 to %26.85 (P < 0.001). 
Conclusions: Historically, NT-hospitals charged less compared to T-hospitals for patients diagnosed with ICH/CI. The cost-to-charge 
ratio for NT-hospitals has been steadily decreasing and the ratio for T-hospitals has been variable. Knowing this information will be 
beneficial for healthcare to make plan for their financial plans. Further study is needed to investigate the etiology of these differences 
and if these differences are associated with clinical outcomes.

Figure 1 
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Quality improvement and practice-based research in vascular neurology using the electronic medical re-
cord
R. Dafer1, M. Rubin1, A. Ong1, R. Munson1, F. Caprio1, R. Lai2, M. Dudek1, V. Patel1, R. Frigerio1, D. Maragano-
re1

1Neurology, NorthShore University HealthSystem, Glenview, USA; 2Center for Biomedical Research Informatics, NorthShore Uni-
versity HealthSystem, Evanston, USA

Introduction: Within the electronic medical record (EMR), we created a structured clinical documentation support (SCDS) toolkit 
that standardizes the initial and annual follow up visits of patients with cerebrovascular diseases The SCDS toolkit writes notes and 
electronically captures data and prompts enrollment of eligible subjects into research studies. We are sequentially enrolling 1,000 
patients with ischemic strokes at an outpatient visit within 90 days of index event into a research study that includes consenting and 
DNA sampling. We will associate genotypes with the repeated measures captured by the SCDS tools over 10 years, and identify 
DNA variations that predict outcomes and treatment responses. We are sharing EMR toolkit for stroke and the captured data with 
several Departments of Neurology as part of a federally funded Neurology Practice Based Research Network. 
Methods: Patients referred for an outpatient stroke evaluation in the Department of Neurology at NorthShore University HealthSys-
tem are evaluated at initial and annual follow up visits using the SCDS tools. Up to 1,000 cascading fields of data are captured per 
office visit. Score test assessments include the Geriatric Depression Scale, Epworth Sleepiness Scale, Short Test of Mental Status, 
Barthel Index, National Institutes of Health Stroke Scale, and Prevención con Dieta Mediterránea dietary questionnaire. Historically 
administered acute stroke interventions, including the use of thrombolytic therapies and mechanical interventions are documented. 
Secondary stroke prevention, including the use of antithrombotic agents and statins, adherence with medications use, and risk factors 
modifications (e.g., management of hypertension and hyperglycemia) are captured annually. We categorized ischemic strokes based 
on presumed etiology through the review of the parenchymal cerebral and craniocervical arterial and venous imaging and other dia-
gnostic studies.Outcomes including post-index event survival free of re-hospitalization, transient ischemic attack, recurrent ischemic 
stroke, hemorrhagic complications, cardiac risks, death from vascular risk, and death from all causes are tracked annually. Data on 
other stroke complications such as pain, falls, and post-stroke depression are collected.  
Results: We present our seven-stage process for quality improvement and practice based research in Neurology using the EMR. As 
of December 13, 2015 we have enrolled 59 stroke patients into our DNA bio-banking study. We will be presenting screenshots of the 
SCDS toolkit and descriptive data of enrolled subjects. 
Conclusions: The EMR can be effectively structured to standardize stroke care and secondary stroke prevention, and to improve 
stroke education, capture data, and support multicenter quality improvement and practice based research initiatives.

Funding is provided by the AHRQ grant 1R01HS024057-01.
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The association between cerebrovascular risks and soybean isoflavones metabolite phenotypes
M. Igase1, M. Ohara1, Y. Okada1, M. Ochi1, Y. Tabara2, K. Kohara3, Y. Oyagi3

1Geriatric and neurology, Ehime University, Ehime, JAPAN; 2Center for Genomic Medicine, Kyoto University Graduate School of 
Medicine, Kyoto, JAPAN; 3, National Hospital Organization Ehime Medical Center, Ehime, JAPAN

BACKGROUND:  
It is well-known that soybean isoflavones are associated with lower risk of cerebrovascular disease. However, recent studies suggest 
that the inter-individual differences in metabolizing isoflavone “daidzein” to “equol” might explain the inconsistency of the soy/
isoflavones efficacy on cerebrovascular marker. 
OBJECTIVES:  
This study aims to evaluate the relationship between equol production and brachial-to-ankle pulse wave velocity (baPWV), which is 
an index of arterial stiffness and a predictor of cerebrovascular event.  
METHODS:  
Study subjects consisted of 144 (M/F=58/86, 69±9 years) apparently healthy participants who were screened for an antiaging doc. 
All participants undergo evaluation of cerebrovascular risks including body composition, systolic blood pressure (SBP), serum li-
pids, uric acid, high sensitivity C-reactive protein (hs-CRP), fasting blood sugar (FBS) and baPWV.  
RESULTS:  
The prevalence of equol producers were 39%. Equol producers had lower baPWV than non-producers (p=0.02). Multiple linear re-
gression analysis adjusted for the covariates including age, SBP, and FBS, identified the equol production as an independent determi-
nant of baPWV (β = -89.1, p < 0.019).  
CONCLUSION:  
Equol producers had more favorable cardiovascular risk profiles than non-producers in healthy participants.

P 070

Ischemic stroke preventive possibilities of short-term fasting and subsequent lifestyle modification
K. Anfilofieva1,2, A. Zotova3,2, S. Myraviev3,2

1Regional Vascukar center, neurological dept, SBEHC TR „Regional infirmary #2“, Tyumen, RUSSIAN FEDERATION; 2Hospital 
therapy, SBEE HPE „Tyumen state medical university“, Tyumen, RUSSIAN FEDERATION; 3Stationary, SAEHC TR Regional cen-
ter of rehabilitation and treatment, Tyumen, RUSSIAN FEDERATION

No presentation/registration
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Escalation plan and resuscitation status in stroke: a cross-sectional study
D. Singh1, G. Castronovo1, A. Nicolson1

1Stroke, West Suffolk Hospital NHS Foundation Trust, Bury st edmunds, UNITED KINGDOM

Background 
While formulating an individualised stroke-management plan, the “Escalation-plan and Resuscitation-Status” (EPARS) form captu-
res the documented decisions of a healthcare professional and their discussion with the patient/family about the level of escalation 
of care, decision about resuscitation or acknowledgement of any existing advanced directives. This decisional data provides vital 
information when deciding whether acute-stroke mortality is more reflective of a patient/family preferences rather than the provision 
of evidence-based care. We share our experience from a district general hospital perspective about EPARS form completions in our 
stroke unit. 
Methods 
Firstly, we performed a cross-sectional observational study to evaluate the legible completion of documentations regarding decisions 
about the “Escalation-Plan” and “Resuscitations-Status”. Medical health care records were retrieved for twenty-five patients who 
were inpatients on stroke-unit on 14th September 2015; where the EPARS form section was scrutinized for completion and legibility. 
Subsequently, we performed an anonymous questionnaire survey to assess the stroke-ward staff awareness about updated Trust 
EPARS policy. The stroke-unit staff including doctors, nurses, health-care-assistants and therapists, were invited to complete questi-
onnaire survey. 
Data was collected in Microsoft Excel and analysed using SPSS software. 
Results 
Out of 25 patients in the cross-sectional study, 13 were females and the average age was 81 years. Interestingly, it was found that 
admission diagnosis was documented in only 17/25 (68%) of the EPARS forms. 20/25 (80%) had documented decisions for either 
active (72%) or best supportive (8%) management. All patients for active treatment were deemed suitable for Intensive-unit referral 
appropriately (if needed), in case of any further deterioration. 19/25 (76%) EPARS forms were filled completely and legibly for deci-
sions regarding “For Resuscitation” (36%) or “DNAR” (40%). EPARS documentation for DNAR was legible in 8/10 (80%). EPARS 
was discussed with patient or surrogates in 10/25 (40%) only. Formal documentation about patient’s capacity was only documented 
in 5/25 (20%). 
Response rate for completely filled questionnaire survey forms was 25/25 (100%). This questionnaire survey highlighted that 84% 
of ward staff were aware of existing EPARS policy; where only 16% had read the policy in last six-months and only 56% staff knew 
where to access the policy on hospital intranet website. 
Conclusions 
This observational analysis highlighted the scope for improvement in documentation of the “Escalation-Plan” and “Resuscita-
tions-Status”. The staff survey highlighted the room for improving staff awareness about the value of EPARS decisional data. We 
have undertaken further quality improvement project to address this gap locally.

Figure 1 
 

 
 
 
Figure 2
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The development and evaluation of a Latvian version of NIHSS 
K. Jurjans1,2, I. Noviks1,2, E. Miglane1,2, D. Volceka2, L. Zandersone 2, K. Meilerte 2, O. Minibajeva2, A. Stepens 2, 
A. Millers1,2

1Neurology, P. Stradins Clinical university hospital, Riga, LATVIA; 2Neurology, Riga Stradins University, Riga, LATVIA

Background 
The National Institutes of Health Stroke Scale (NIHSS) is a 15-item clinical evaluation instrument widely used in clinical trials and 
practice to assess neurologic outcome and the evolution and degree of recovery in patients with stroke. The language barrier prevents 
further scales usage in Latvia. The Latvian adaption is necessary to ensure adequate scales usage in clinical praxis. 
Objective 
To develop and evaluate the Latvian version of NIHSS (NIHSS-LV). 
Methods 
The development of Latvian version of NIHSS was followed by standard methods of adaption and validation. The study was perfor-
med in 2 phases. The first phase involved the development of LV-NIHSS and the second phase to test its validity and reliability. The 
study was approved by ethics committees of participating university hospitals. 
Results 
A total of 200 patients were enrolled in the evaluation phase of the study. The mean age was 73.6 year, age range was 37 to 94 years, 
and of 55% patients enrolled were women. The mean LV-NIHSS 8.4± baseline score was, 83% of patient had anterior circulation 
stroke. Excellent interrater reliability was shown with k ranging from 0.97 to 0.99 for 15 items of the test. Intraclass correlation 
coefficient was 0,99; p < 0.001. Interrater reliability was excellent independently from stroke localization with k 0.99 and intraclass 
correlation coefficient 0.99; p < 0.001 Intrarater reliability was excellent with k ranges from 0.99 to 1, intraclass correlation coeffi-
cient was 0.99; p < 0.001. Intrarater reliability was excellent independently from modified Rankins scale or stroke localization with k 
ranging from 0.98 to 1, intraclass correlation coefficient was 0.99; p < 0.001. 
Conclusion 
The development of Latvian version of NIHSS was followed by standard methods of adaption and validation. Our study showed that 
Latvian version of NIHSS is valid and reliable.

P 073

Gender association of intracranial hemorrhage and cerebral infarction: NeuroSurgonomics 
R.- J. Elliott1, A. Seifi1, M. Elsehety1

1University of Texas Health Science Center at San Antonio, San Antonio, USA

Question: There has been little research regarding the difference in the financial trends of treating male versus female patients diag-
nosed with intracranial hemorrhage or cerebral ischemia (ICH/CI). This association between gender and NeuroSurgonomics remains 
poorly understood and warrants investigation. Our objective was to define the impact of a patient’s gender on neurosurgical econo-
mic trends of ICH/CI in the USA. 
Methods: Utilizing the Nationwide Inpatient Sample (NIS), looked at the discharges with ICH/CI (MS-DRG 66) between years 
2008 and 2013. Year-wise distribution of mean charge, mean cost, and cost-to-charge ratio was analyzed for the impact of male (M) 
and female (F) patients. Z-test statistic was used to compare the two groups. 
Results: During study period we identified 853,047 discharges that involved a diagnosis of ICH/CI.There was no significant diffe-
rence in the mean charge for M-patients versus F-patients diagnosed from 2008 to 2013 (P= 0.1). In 2008 and from 2010 to 2013, 
there was also no significant difference in mean cost for M versus F-patients. However, 2009 showed a significant difference in mean 
cost, with a higher cost for M patients than F-patients (p=0.048). The cost-to-charge ratio has remained fairly similar between male 
patients and female patients and has slowly decreased during this study period about %5-6 during six years in both genders. 
Conclusions: While the mean charge and cost for treating ICH in the US has slowly increased from 2008 to 2013, these increases 
have not significantly affected one gender more than the other. The cost-to-charge ratio has slowly decreased for both M and F-pati-
ents during this study period. This information will be important to continue to trend to observe for any change in the future. Further 
study would be needed to determine the cause of steady increases in both the charge and cost of treating ICH.
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Resolution of ischemic retinopathy following carotid artery stenting: a case report of ocular ischemic syn-
drome
A. A. Sanabria Sanchinel1, O. Esteban Floria2, E. Rivero Sanz1, E. Nuñez Benito2, C. Tejero Juste1

1Neurología, Hospital Clínico Universitario Lozano Blesa, Zaragoza, SPAIN; 2Oftalmología, Hospital Clínico Universitario Lozano 
Blesa, Zaragoza, SPAIN

QUESTION 
Ocular ischemic syndrome (OIS), also known as hypoperfusion retinopathy is a rare ocular disease determined by chronic arterial 
hypoperfusion. OIS occurs at a mean age of 65 years, rare before 50. OIS has no racial predilection. Men are affected twice as often 
as women likely due to the higher incidence of atherosclerotic disease in males. Bilateral involvement may occur in up to 22% of 
cases. Other risk factors include arterial hypertension, diabetes mellitus, coronary disease (5% of the cases develop ocular ischemic 
syndrome), vascular stroke, hemodialysis. The reported incidence is 7.5 cases per million people every year and the five-year morta-
lity rate is 40%. Principal symptoms include visual loss, light-induced transient visual loss, and ischemic ocular pain.  
METHODS 
Case report showing the role of the early diagnosis and treatment with carotid artery stenting in a patient with OIS. 
RESULTS 
A 58-year-old patient with primary arterial hypertension, hypercholesterolemia obstruction of right renal artery presented with mul-
tiple episodes of amaurosis fugax with a 5-10 min of duration since three months ago in right eye. Ophthalmic examination revea-
led bestcorreceted visual acuity (BCVA) of 20/20 in each eye. Fundus examination showed narrowed arteries, dilated retinal veins 
and multiples microhemorrhages in the right eye. Fluorescein angiography showing peripheral ischemia with microaneurisms, an-
gio-RMN and Doppler ultrasound examination revealed a more than 90% stenosis of the right internal carotid artery. Retinal signs of 
ischemia improved and amaurosis fugax episodes disappeared two month following internal carotid artery stenting (Figure 1 and 2). 
CONCLUSIONS 
The early diagnosis and treatment of patients with OIS have a major effect on their visual prognosis.

REFERENCES 
Abraham S, Feucht N, Lohmann CP, Maier M.Ocular ischemic syndrome. Ophthalmologe. 2015 Aug;112(8):679-81. 
Gordon N. Ocular manifestations of internal carotid artery occlusion. The British journal of ophthalmology. May 1959;43(5):257-
267. 
Zemba M, Avram CI, Ochinciuc U, Stamate AC, Camburu RL. Ocular ischemic syndrome: a case report. Oftalmolo-
gia.2013;57(2):17-22 
Hayreh SS, Zimmerman MB..Amaurosis fugax in ocular vascular occlusive disorders: prevalence and pathogeneses.Retina. 2014 
Jan;34(1):115-22. 
- Terelak-Borys B1, Skonieczna K, Grabska-Liberek I-Med Sci Monit. Ocular ischemic syndrome - a systematic review. Med Sci 
Monit.2012 Aug;18(8):RA138-144.
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An unusual presentation of embolic stroke secondary to intra-cardiac metastases
C. Welch1, L. Osman1, J. Khaira1

1Stroke Medicine, Queen Elizabeth Hospital Birmingham, Birmingham, UNITED KINGDOM

We describe a case of a 75 year-old lady who presented with left-sided facial and arm weakness with associated left sided visual and 
sensory neglect. She had a background of previous treated breast cancer, discharged from follow-up in 2008 and transitional cell car-
cinoma of the bladder, treated with neo-adjuvant chemotherapy and cystectomy in September 2015. Additionally, intra-operatively 
she had been found to have an incidental finding of a right ovarian adenocarcinoma. 
MRI scanning demonstrated multiple bilateral areas of diffusion restriction, consistent with infarction, with the largest involving the 
right frontal cortex. In view of these findings, further evaluation for a cardio-embolic cause was sort; this demonstrated masses in the 
right ventricular outflow tract anterior to the pulmonary valve and at the right ventricular apex. These both appeared attached to the 
right ventricular wall and, therefore, infiltrative; following discussion at a specialist meeting, it was felt that this was most likely to 
represent metastases. In addition, multiple small lesions consistent with possible metastases were identified on her MRI head. 
Unfortunately, further imaging revealed disseminated malignancy and upon discussion with the oncologists, the patients and her fa-
mily, supportive care was felt to be most appropriate. She was discharged home with appropriate support and died a few weeks later. 
Several associations between stroke and malignancy exist included those directly tumour-related, due to coagulation disorders, in-
fection or treatment related. Additionally, stroke can be the primary presenting symptom of stroke[1]. There have been multiple case 
reports of stroke occurring seconding to emboli from left ventricular cardiac metastases but far fewer reports of stroke occurring se-
conding to emboli from right ventricular cardiac metastases[2]. 
We consider that this patient presented with a stroke secondary to emboli from intra-cardiac metastases, with a presumed cardiac de-
fect causing right-left shunt. This is an unusual presentation, but emphasises the importance of thorough evaluation for stroke causa-
tion, especially when there is involvement of multiple territories, or suspicion of an oncological diagnosis.

[1]Griswold W, Oberndorfer S & Struhal W. Stroke and cancer: a review. Acta Neurol Scan 2009: 119: 1-16 
[2]Duma N, Castro Y, Kang M & Sanchez L. Embolic stroke as the initial presentation of an intracardiac metastatic adenocarcinoma 
of the lung. J Case Rep Images Med 2015; 1: 5-9
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Intracranial hemorrhage and cerebral infarction: impact of patient’s income on NeuroSurgonomics 
R.- J. Elliott1, A. Seifi1, M. Elsehety1

1University of Texas Health Science Center at San Antonio, San Antonio, USA
Question: For patients diagnosed with intracranial hemorrhage or cerebral infraction (ICH/CI), the association between socioecono-
mic status and NeuroSurgonomics is poorly understood. Our objective was to define the impact of socioeconomic status on neurosur-
gical economic trends of ICH/CI in the USA. 
Methods: Utilizing the Nationwide Inpatient Sample (NIS), we identified 835,840 discharges involving a diagnosis of ICH/CI from 
2008 to 2013. Year-wise distribution of mean charge, mean cost, and cost-to-charge ratio for patients, diagnosed with ICH (MS-DRG 
66), whose income was lower than median income for zip code (L) and whose income was not lower than median income for zip 
code (NL) was described. Z-test statistic was used to compare the two groups. 
Results: During the study period the mean charge for NL-patients was consistently, higher than the mean charge for L-patients trea-
ted at US hospitals however the significance was not consistent during years (P=0.0766). Looking the mean hospital cost, except for 
the years 2010 and 2012, there was a significant higher cost in NL compare to L population in US ( P=0.04109). Finally the cost-to-
charge ratio for NL-patients consistently decreased during the study period from %31.33 to %27.02; whereas the cost-to-charge ratio 
for L-patients decreased over time, decreased from %33.44 to %26.69 (P < 0.001). 
Conclusions: During the study period, hospital charge was not consistently related to the patient income for patients diagnosed with 
ICH/CI .The cost for treatment of ICH/CI was reported, significantly higher in NL-patients than in L-patients for most of the study 
period. The cost-to-charge ratio for NL and L-patients has been steadily decreasing during study period about %4 and %7 respec-
tively. Knowing this information will be beneficial for healthcare to make plan for their financial plans. Further study is needed to 
investigate the etiology of these differences and if these differences are associated with clinical outcomes.
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STROKE NEWS 1
Room: Sala delle feste
Thursday, April 14
8:00 – 9:00

New concepts in stroke science
Chairperson: J. C. Baron, France   

The molecular mechanisms of small vessel disease : the example of CADASIL
A. Joutel, France    

Disconnection and diaschisis: clinical implications
E. Carrera, Switzerland  

STROKE NEWS 2
Room: Sala Casino 
Thursday, April 14
8:00 – 9:00

Palliative aspects in stroke care
Chairperson: M. Griebe, Germany   

End-of-life care in stroke units
C. Gardiner, United Kingdom 

Advance directives in acute stroke
A. Alonso, Germany   
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EXPERTS’ ROUNDTABLE
Room: Sala Perla 
Thursday, April 14
9:00 – 10:30

Update on carotid disease
Chairpersons: P.-J. Touboul, France and M. Roffi, Switzerland   

Ultrasound  plaque analysis: contribution of image analysis
P.J. Touboul, France     

CEA – Surgery and best medical treatment 
A. Halliday, United Kingdom  

CAS – State of the art
M. Roffi, Switzerland   

CAS  specific indications : ICA dissection and diaphragm
E. Houdart, France    

CAS by non-neurointerventionalists can provide many of the requisite cognitive assets to allow alternate 
specialties to contribute to acute stroke manpower needs
W. A. Gray, USA    

TEACHING COURSE 4
Room: Sala delle feste 
Thursday, April 14
9:00 – 10:30

Update on ICH management
Chairpersons: JP Mohr, USA and I. Awad, USA

Cerebral cavernous malformations: from clinical riddle to mechanistic therapies.  
I. Awad, USA    

AVMs  
JP Mohr, USA    

Surgical management of primary ICH 
V. Rhode, Germany

Management of NOAC associated bleedings 
T. Rizos, Germany 
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SYMPOSIUM 9
Room: Sala Casino 
Thursday, April 14
9:00 – 10:30

Cerebral Amyloid Angiopathy (CAA): mechanisms, features and clinical relevance
Chairman: J.-C. Baron, France  

Sporadic CAA: pathophysiology and main clinical and radiological features 
R.N. Kalaria, United Kingdom  

Lobar microbleeds: clinical implications for ischemic and hemorrhagic stroke
R. Veltkamp, United Kingdom

Dilated peri-vascular spaces and CAA
A. Charidimou, USA   

Amyloid PET imaging in CAA
J.-C. Baron, France        
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Oral Session 5 
Epidemiology of stroke and stroke treatment 
Chairpersons: A.P. Sigurdsson, Iceland and A. Ragoschke-Schumm, Germany

Room: Sala Mangano 
Thursday 14 April 
9:00 – 10:30

O 042 
9:00

Thrombolysis in patients with previous stroke and diabetes - still a contraindication?
A. Filipov1, K. Szabo1, M. G. Hennerici1, A. Alonso1

1Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY

Introduction. Diabetes mellitus (DM) is a relevant risk factor for ischemic stroke and may account for about 12% of first-ever strokes 
and up to 10% of recurrent stroke. However, alteplase for intravenous thrombolysis is not approved by the EMEA for patients with 
DM and previous stroke (PS) as diabetic microangiopathy is believed to increase the risk of secondary hemorrhagic complications. 
Objective. To assess the benefit and potential risk of thrombolysis in patients with DM and previous stroke. 
Patients and Methods. From 2013 to 2015, we analysed 370 patients (mean age 73.3 years, 184 male) who were admitted to our 
stroke unit with acute ischemic stroke and were treated with IV thrombolysis. We identified all patients with DM, defined as DM in 
medical history or HbA1c>6.5% or fasting glucose >126mg/dl or random glucose >200mg/dl. PS was defined as stroke in medical 
history or evidence of a chronic ischemic lesion > 1.5cm on CT or MRI at admission. Symptomatic intracranial hemorrhage (SICH) 
was defined as CT-/MRI-documented hemorrhage with a deterioration of NIHSS score > 4. Outcome was analyzed by assessing NI-
HSS at admission, on day 1 after thrombolysis and at discharge. 
Results. Of 370 patients, 133 (35.9%) had DM and 119 (32.2%) had PS. 56 (15.1%) suffered from both DM and PS. Median NIHSS 
at admission of patients with DM and PS was 8 (range 2-24), whereas median NIHSS in the remaining 314 patients was 6 (range 
0-35, p=0.39). On day 1, all patients showed a significant neurological improvement of a median of 2 NIHSS points (median NIHSS 
in patients with DM and PS 6, range 0-26 vs. 4, range 0-34 in the others, p=0.12). At discharge, all patients had further improved. 
Patients with DM and PS were discharged with a median NIHSS of 4 (range 0-30) while the median NIHSS at discharge in the re-
maining patients was 3 (range 0-32, p=0.41). SICH did not occur in any patient with DM and PS (0%), but in 8 of the remaining pa-
tients (2.6%, p=0.23). In-hospital mortality occurred more frequently in the DM and PS group (7/56, 12.5%, vs. 19/314, 6.1%), but 
without statistical significance (p=0.08). 
Conclusion. Patients with DM and PS benefit from IV thrombolysis with a functional improvement comparable to other patients. 
Hemorrhagic complications seem to be rare and do not exceed the rate of secondary hemorrhages in patients undergoing thrombol-
ysis according to EMEA approval. We therefore suggest that patients with DM and PS should not be excluded from thrombolytic 
treatment.
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Ischemic in-hospital stroke: patients at risk and treatment options
K. Schürmann1, O. Nikoubashman1, B. Falkenburger1, S. Tauber1, M. Wiesmann1, J. Schulz1, A. Reich1

1Uniklinikum Aachen, Aachen, GERMANY

Question: In-hospital strokes (IHS) account for a significant amount of ischemic strokes and are associated with greater severity and 
unfavorable outcome. Potential benefits of immediate access to specialized care are often limited by in-hospital delays. Furthermore, 
hospitalized patients often display contraindications for the use of IV rtPA. Endovascular stroke treatment (EST), however, is less 
limited. We therefore analyzed the risk profile of IHS and the use of reperfusion therapies in comparison to community-onset strokes 
(COS). 
Methods: This retrospective analysis included 3506 patients treated for acute ischemic stroke (AIS) between January 2010 and De-
cember 2014 at RWTH Aachen University Hospital. 
Results: In our cohort IHS occurred in 9.4% (n=331) of all AIS patients. Despite younger mean age (66.7 (IHS) vs. 70.3 (COS) 
years, (p<0.001), IHS was associated with longer hospitalization after stroke (19.5 vs. 12.1 days, p<0.001) and higher in-hospital 
mortality (31.4% vs. 8.0%, p<0.001). Primary reasons for hospitalization of IHS patients were cardiac diseases (51.1%) followed 
by tumors (14,8%), inflammatory (12.1%), and vascular diseases (9.1%). Consequently, IHS most frequently took place in the clin-
ics of cardiology (32.0%) and cardiothoracic surgery (25.7%). 59.5% of IHS patients were treated on intensive or intermediate care 
units at the time of onset. 49.2% of patients had had surgery within four weeks prior to the IHS and 22.7% of patients underwent an 
endovascular or endoscopic intervention within two weeks, respectively. In 33.5% of IHS the time of stroke onset was indetermin-
able because of sedation, atypical presentation or delayed report on symptoms by the patient. 15.7% of patients with IHS and 26.1% 
with COS received revascularization treatment (p<0.001). IV rtPA (4.5% vs. 16.3%) and bridging approaches (1.8% vs. 6.6%) were 
significantly less frequent in IHS patients. Hence, EST alone was applied significantly more often in HIS patients (9.4% vs. 3.1%, 
p<0.001). Stroke severity was more severe (NIHSS at onset 14.9 vs. 11.9, p=0.005) and functional outcome worse (mRS at 90 days 
4.1 vs. 3.1, p=0.006) in IHS patients. There were no significant differences in procedural complications. 
Conclusion: Critically ill patients with cardiac disease are prone to suffer from IHS in particular. In part due to contraindications to 
IV rtPA, EST seems to play a more prominent role in IHS compared to COS patients.
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Long working hours and living far from family practitioners might predict higher stroke risk - a popula-
tion-based study in Nothern Hungary
C. Óváry1, G. Szabó2, T. Szentes3, A. Szűcs1

1Stroke Ward, National Institute of Clinical Neurosciences, Budapest, HUNGARY; 2, Dr. Kenessey Albert Hospital, Balassagyarmat, 
HUNGARY; 3, State Health Services Center (ÁEEK), Budapest, HUNGARY

INTRODUCTION. The incidence of ischemic stroke and stroke mortality is especially high in Hungary compared to the EU, there-
fore population based studies on vascular risk factors have utmost importance. The aim of our study was to calculate the prevalence 
of known vascular risk factors in our population, and to find new risk factors, not or rarely mentioned before. 
METHODS. Our population based study involved 3 regions in Nograd county in Hungary, where randomly assigned 18 general 
practitioners responsible for a population of 88 222, had to choose randomly 50 persons from their praxis. We used multivariate lo-
gistic regression model to asses possible risk factors for previous stroke. 
RESULTS. Our study involved 886 persons. Since those, who were randomized, could reject participation, eventually more women 
were registered in our database, with average age of 52.4 for women and 52.8 for men. Age, hypertension, diabetes, atrial fibrilla-
tion, regular alcohol consumption, depression, measured by Beck-scale, lack of physical activity all predicted higher stroke risk, 
accompanied by long working hours, over 70 hours a week, (p=0.003) and living in villages, without a practicing family practitioner 
(p=0.021). 
CONCLUSION. Our population based study in a rural area in Northern Hungary identified long working hours, over 70 hours a 
week, and the lack of family practitioner’s praxis at a given village as independent stroke risk factors, besides the well known ones. 
The management of these conditions requires further examinations and complex intervention, especially in those countries with 
higher stroke incidence and mortality rates.
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A systematic review of stroke in the Middle East
M. El-Hajj1, P. Salameh2,3, S. Rachidi2, H. Hosseini1,4

1Université Paris-Est, Créteil, FRANCE; 2, Lebanese University, Beirut, LEBANON; 3, Lebanese American University, Byblos, 
LEBANON; 4Hospital Henri-Mondor, Service de Neurologie, Créteil, FRANCE

Background and Purpose: Stroke is the second leading cause of death worldwide, accounting for 5.7 million deaths in 2004, equiv-
alent to 9.7% of all deaths.1 There is a scarcity of reliable information on the incidence of stroke and its epidemiology and possible 
risk factors in the traditional Middle East area.2 The purpose of this paper is to review and synthesize data from different countries in 
the Middle East on cerebrovascular accidents and their potential risk factors. 
Methods: A systematic review of all published stroke articles in the Middle East was conducted. A broad search was initiated in 
Medline/PubMed and Scopus/ScienceDirect and was limited to publications between the years of 2000 and May 2015. The inclusion 
criteria depended on the availability of articles in English, French, or Arabic and the presence of data about incidence, prevalence, 
types, outcomes, or risk factors of stroke. No meta-analysis was conducted due to the divergence in studies methodologies and data 
sources. 
Results: Two hundred sixty-five papers were identified from the initial search and fifty papers were included in this review. The inci-
dence rate for all strokes ranged between 22.7 and 250 per 100,000 population per year. Seventy percent of studies reporting a male 
to female ratio found that stroke was more common among males than females. The mean age of stroke was within the sixth and the 
seventh decade, ranging from 59 to 71 years. Ischemic stroke was the most common type and reported in 60 - 90.1% of all stroke 
patients. Hypertension was the most reported risk factor in all stroke types in the Middle East (34-80% of patients) followed by dia-
betes mellitus (5.1-69.4% of patients). The average length of stay varied between 8 and 63 days for all types of stroke, and between 7 
and 12 days for ischemic stroke. The overall case-fatality rate within one month of all type of stroke was 22.7-32%. 
Conclusion: This is the first systematic review of stroke epidemiology including the countries of the traditional Middle East. The 
stroke incidence rates in the Middle East countries have increased dramatically over the past decade, exceeding by then the level of 
stroke incidence seen in some high-income countries. There is an urgent need to develop strategies and implement interventions in 
order to educate people about cerebrovascular accidents and their risk factors in the Middle East.

Reference:

1. World Health Organization. World health statistics 2010. World Health Organization; 2010. Accessed May 28, 2015. 
2. Middle East: The Focus. National Geographic Society, National Geographic Atlas of the Middle East, 2003.
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Effect of human urinary kallidinogena on collateral circulation and blood perfusion in patients with acute 
cerebral infarction 
X. Wang1, C. Sheng1, C. Yin2, Y. Han1,3

1Department of Neurology, Xuan Wu Hospital of Capital Medical University, Beijing, CHINA; 2Department of Neurology, Hongqi 
Hospital, Mudanjiang Medical College, Mudanjiang, CHINA; 3Center of Alzheimer’s Disease, Beijing Institute for Brain Disorders, 
Beijing, CHINA

Question: Human urinary kallidinogena (HUK) is able to dilate vessels, increase blood flow volume and improve neurological defi-
cits. Whereas it is still not clear about the effect of HUK on collateral circulation in patients with acute cerebral infarction. 
Methods: Forty patients diagnosed with acute cerebral infarction of middle cerebral artery (MCA) were recruited from Department 
of Neurology, XuanWu Hospital from March 2013 to May 2014. These patients were divided into two groups: 20 cases as observa-
tion group and 20 cases as control group. Both groups went through a regular treatment but an additional HUK 0.15 PNAU for 7days 
was added to the observation group. Diffusion weighted imaging (DWI), perfusion weighted imaging (PWI) and contrast enhance 
magnetic resonance angiography (CE-MRA) were performed one day before treatment, the seventh day and the thirtieth day after 
treatment in both groups. We compared regional cerebral blood flow (rCBF) in ischemic core and ischemic penumbra reconstructed 
by PWI image and collateral circulation by CE-MRA between the two groups. 
Results: After treatment, the rCBF value in ischemic core and ischemic penumbra of the observation group and control group 
showed increase respectively, with a significant higher increase in the observation group as compared to the control group. (ischemic 
core: 0.86±0.43 vs 0.54±0.13, P<0.05; ischemic penumbra: 2.11±0.36 vs 1.03±0.61, P<0.05). By CE-MRA, we found a better grade 
of collateral circulation in the observation group after treatment(4.30±5 vs 3.20±7, P<0.05). 
Conclusions: The HUK is able to improve collateral circulation, increase cerebral flood and so as to improve neurological deficits. It 
is a considerable treatment for patients with acute cerebral infarction.
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Assessment of platelet function using multiple electrode platelet aggregometry in patients with stroke be-
fore aspirin loading
A. Sabra1, S. Stanford1, M. Lawrence1, R. H. K. Morris2, S. Storton1, M. Wani3, K. Hawkins1, P. R. Williams4, J. 
Potter5, P. A. Evans1

1Haemostasis Biomedical Research Unit, Swansea University, Swansea, UNITED KINGDOM; 2School of Applied Sciences, Cardiff 
Metropolitan University, Cardiff, UNITED KINGDOM; 3Department of Stroke Medicine, Morriston Hospital, Swansea, UNITED 
KINGDOM; 4College of Engineering, Swansea University, Swansea, UNITED KINGDOM; 5Norwich Medical School, University 
of East Anglia, Norwich, UNITED KINGDOM

Background: Although some studies established a link between high on-treatment platelet reactivity (HPR) and adverse vascular 
events, platelet function testing continues to be debated. Most studies were undertaken without assessing baseline platelet reactivi-
ty, which may partly explain the conflicting results. Hence, this study aimed to compare platelet function, using multiple electrode 
platelet aggregometry (MEA), between healthy subjects and patients with stroke at baseline and to estimate patients with presumed 
drug-resistance.  
Methods: we recruited prospectively patients with first ever stroke and age-matched them to a control group. A venous blood sample 
was collected on admission before any treatment given (baseline). MEA with Mutliplate® analyser was performed using arachidonic 
acid (ASPI), adenosine diphosphate (ADP) and collagen (COL) agonists. We used a two-sample two-tailed t-test for comparisons. 
Results: Seventy patients (mean age 73 years [SD 13]; 42 men, 28 women) were age-matched to 72 healthy subjects. Thirty-three 
were on antiplatelet drugs (AP) long-term and 40 were AP-naïve. ASPI and COL values were significantly higher in AP-naïve pa-
tients than in healthy subjects (Mean 117 [SD 31} vs 98 [SD 27], p<0.005; Mean COL 100 [SD 25] vs 82 [SD 20], p<0.005). Thir-
ty-three percent (10/30) of patients would be considered aspirin-resistant and 71% (5/7) clopidogrel-resistant based on ASPI and 
ADP results. 
Conclusion: AP-naïve patients had higher values of ASPI and COL aggregation. Many patients receiving low dose AP met the crite-
ria of HPR/ drug resistance. Future studies are needed to establish causes of HPR and potential benefits of individualizing AP treat-
ment based on platelet function testing.
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Cross border ambulance operations in the El Paso-Ciudad Juarez border region. Is there a need for a pro-
tocol to expedite medical transportation of patients with acute neurological illness?
I. Qureshi1, D. Salgado Manzano2, R. Aldrete 2, O. J. Salazar 3, A. Maud1,3, G. Rodriguez1, S. Cruz-Flores1

1Neurology, Texas Tech University of Health Sciences Center, El Paso, USA; 2, Texas A & M Transportation Institute, El Paso, USA; 
3, Fire Department, El Paso, USA

Objective:  
The El Paso-Ciudad Juarez region is an unusual permeable border region with citizens from the United States commuting across the 
bridges on a daily basis, mainly to work in Mexico. Our aim is to assess the current procedure in the transportation of acute neuro-
logical patients across the El Paso-Ciudad Juarez Border Region in an era with new available and time dependent neurological treat-
ments. The Land Port Of Entries (LPOEs) that connects the El Paso-Ciudad Juarez bi-national metropolitan region contacts El Paso 
Fire department in case of emergent medical transportation. 
Methods: Data from El Paso Fire department from January 2014 - August 2015 was collected. Neurological conditions requiring 
medical transportation from Ciudad Juarez to El Paso were selected for review. Ambulance systems from Ciudad Juarez (Mexico) 
and El Paso (USA) were interviewed to understand the current process of transportation of ill patients across the border to a hospital 
in United States for care. 
Results: There was a total of 1309 emergency medical conditions transported across the bridges located in the El Paso-Ciudad 
Jaurez Border region. Of those, 99 (7.5%) had various emergency neurological conditions. Delays were identified in the transpor-
tation of patient across the border. The overall average time it takes from the dispatch of ambulances to the patient hospital arrival 
is 51.7 ±24.7 (Minutes). This delay in the time also includes lack of pre notification to the LPOEs about arriving patients and to the 
Fire department in El Paso. 
Conclusion: There is a need for a protocol to expedite the transportation of patients across the border in the El Paso-Ciudad Juarez 
border region. An expedited protocol could facilitate and shorten times of transportation which could likely result in improved out-
comes.
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Carotid artery dissection with acute ischemic stroke: institutional experience in Northern Israel
G. Telman1, L. Porat1, E. Sprecher1, Y. Amsalem1

1Rambam Health Care Campus, Haifa, ISRAEL

Background. Carotid artery dissection (CAD) is a known risk factor for acute ischemic stroke in young patients. However, the sig-
nificance of CAD as a risk factor for acute ischemic stroke in older patients is unclear with only a few prior clinical studies. In order 
to isolate the influence of CAD as an independent risk factor, we performed multivariate analysis of common covariables in acute 
ischemic stroke patients in northern Israel.  
Patients and Methods. 347 consecutive patients who suffered from acute ischemic stroke had initial CT angiography (CTA) ordered 
from the emergency room. We reviewed the CTAs for radiologic signs of CAD, and recorded patients’ demographic and clinical data 
from the hospital’s computerized information system. 
Results. Eighteen of the 347 patients (5.19 %) had CTA evidence of CAD, with no statistically significant differences based on age, 
gender, or ethnicity. A statistically significant inverse association between hypertension and a lower rate of CAD was found before 
and after stepwise logistic regression, while hyperlipidemia showed a trend toward a similar inverse association that was borderline 
for statistical significance. 
Conclusions. Our study shows that CAD is an independent and significant risk factor for acute ischemic stroke. Therefore, diagnos-
tic imaging is indicated to rule out CAD not only in young patients, but rather in all patients with acute ischemic stroke. The inverse 
correlation between common vascular risk factors (i.e. - hypertension, and hyperlipidemia) and CAD, points to CAD as an indepen-
dent nonatherosclerotic risk factor for acute ischemic stroke. 
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Is the PWC75%/Kg a suitable test to measure the physical capacity in stroke patients?
C. S. Batcho1, J.- L. Thonnard2

1Centre interdisciplinaire de recherche en réadapt, Quebec, CANADA; 2, Institute of Neuroscience, Universite catholique de Lou-
vain, Brussels, Belgium, BELGIUM

Introduction: The PWC75%/kg is a symptom-limited submaximal graded cycle ergometer test that allows estimating an individual’s 
physical capacity at 75% of the aged-predicted maximal heart rate. Like many other fitness index, the PWC75%/kg is calculated from 
the relationships between stages workloads (watts) and corresponding recorded heart rate (bpm), normalized per kilogram of body 
weight (Batcho et al, 2012). Its procedure obviates the need for using the resting heart rate which can be affected by several factors 
(e.g., anxiety, stress, noise, body position). Since such factors are often present and difficult to eliminate in clinical context, PWC75%/
kg was intended to be suitable for clinical use in patients with chronic diseases. However, in people with disability such as post-
stroke patients, its feasibility has not been tested yet. 
Objective: This study aims to evaluate the feasibility and suitability of the PWC75%/kg in stroke patients. 
Patients & Methods: Twenty-three chronic stroke patients (mean age ± SD, 62.7 ± 12.4 years) were invited to perform a stationary 
multistage cycloergometer test based on the PWC75%/kg testing procedure. Participants were requested to maintain a pedaling rate 
of 60 rpm and to complete at least 3 graded stages. The initial power output was set at 30W and increased by 30W every 2 minutes. 
Each participant was given time to familiarize with the cycloergometer before starting the test. During the test, participants were also 
asked to rate their perceived exertion using the Borg CR10 Scale (Borg, 1998) at each stage and their scores were compared with 
those of 20 healthy age-comparable subjects who performed the same test. 
Results: Six of stroke patients (26%) were able to complete 3 stages at 60 rpm with an incrementally increased power output of 30, 
60, and 90W. Six other (26%) realized 3 stages with their pedaling rate oscillating between 35 and 50 rpm. The last 11 stroke patients 
(48%) stopped the test before completing the 3 required stages. Overall, the Borg CR10 scores showed a significant difference (p 
< 0.001) in the reported exertion between both groups. In stroke patients, perceived exertion was rated as weak or moderate during 
the 30-watt stage, moderate to strong during the 60-watt stage, and very strong during the 90-watt stage, while healthy participants 
mainly reported no to weak exertion during the first stage, weak to moderate exertion during the second stage, and moderate to 
strong exertion during the third stage. 
Conclusion: Even though the use of PWC75%/kg is possible in clinical practice, the testing procedure (i.e., work load, pedaling rate) 
appears to be less suitable for persons with stroke. There is a need to adapt the power increment (reduction from 30 watts to a lower 
value) and the pedaling rate (less than 60 rpm) of the testing protocol in order to make the test more achievable for less fit individu-
als.
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The Brunei epidemiological study in stroke and multiple sclerosis (BEST) - a cross-sectional study 
U. Meyding-Lamadé1, E. M. Craemer1, B. Bassa1, J. Hengelbrock2, A. Lupat3, M. Luissin3, H. Becher2

1Department of Neurology, Krankenhaus Nordwest, Frankfurt, GERMANY; 2, Universitätsklinikum Hamburg-Eppendorf, Hamburg, 
GERMANY; 3PAPRSB Institute of Health Sciences, Universiti Brunei Darussalam, Brunei Darussalam, BRUNEI DARUSSALAM

Background:  
Stroke is a major disease at the present time. The expected increase in the number of stroke patients will require substantial changes 
in health care services unless the incidence of stroke decreases in the future. Multiple Sclerosis (MS) is a chronic, inflammatory, de-
myelinating disease of the CNS. Hypertension is the most important known risk factor for cardiovascular diseases and has become a 
major public health problem in South-East Asian countries over the past centuries. A cross-sectional study was conducted in Brunei 
Darussalam to estimate the prevalence of hypertension and its association with socio-economic and life-style factors and impact on 
stroke incidence. 
Aim: 
BEST will set a milestone in stroke and MS studies in South-East-Asia; the study aims to determine the prevalence of stroke risk 
factors and other neurological diseases. Those data are crucial for adapting treatment options and rehabilitation facilities in Brunei 
Darussalam. 
Methods: 5,063 participants aged above 18 years from 2,103 randomly selected households in the Brunei-Muara district of Brunei 
Darussalam were surveyed between October 2013 and August 2014. Hypertension was defined as mean systolic blood pressure ≥ 
140 mmHg, diastolic blood pressure ≥ 90 mmHg, or taking antihypertensive medication. Blood pressure was measured twice and a 
detailed questionnaire was applied. Logistic regression models are used to analyze the association between hypertension/medication 
for hypertension and sex, age, body mass index (BMI), education, smoking, family history of hypertension and employment. The 
non-linear relationship between age and blood pressure is explored using locally weighted scatterplot smoothing and attributable 
risks of hypertension for stroke was calculated. 
Results: 48.3% (95% confidence interval (CI): 46.9% to 49.7%) of all respondents were identified as hypertensive. Prevalence of 
hypertension was higher in males (52.8%; 95% CI: 50.7% to 54.9%) compared to females 45.0%; 95% CI: 43.2% to 46.8%). Of the 
hypertensives, 46.6% indicated to take medication for high blood pressure and 39.7% of these had their blood pressure under control. 
After controlling for relevant covariates, women are 20% (95% CI: 0.1% to 43%) more likely to seek treatment for high blood pres-
sure than men. Age, BMI, lower levels of education and a family history of high blood pressure are positively associated with the 
prevalence of hypertension. Women have lower levels of systolic blood pressure at younger ages, but the difference to men decreases 
with increasing age. The prevalence of overweight (57.3%) and obesity (23.7%) is high and the attributable risk of hypertension for 
stroke is large, especially for old respondents. 
Conclusion: The prevalence of hypertension in Brunei is high in both females and males. Fast economic growth and adaption to 
western lifestyle may be a reason for this finding. Information campaigns and prevention programs are needed in order to be able to 
cope with the increasing problem of hypertension and resulting diseases like stroke in Brunei in the near future. 
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Defining therapeutic patient education in post-stroke rehabilitation: usual care and preliminary data of an 
Italian self-management early intervention for stroke survivors (LAY - look after yourself)
S. Fugazzaro1, R. Bardelli1, M. A. Accogli1, M. Denti1, A. Altavilla1, M. Piccinini1, G. Maisto1, E. Cavalli2, D. 
Pagliacci3, S. Calugi4, S. Costi1, S. Cavazza5, C. Tedeschi1, M. Taricco2

1Department of Neuromotor Physiology, Arcispedale Santa Maria Nuova, IRCCS, Reggio Emilia, Italy., Reggio Emilia, ITALY; 2, 
University Hospital Policlinico Sant’Orsola Malpighi, Bologna, ITALY; 3, AUSL 6, Livorno, ITALY; 4Department of Biomedical and 
Neuromotor Sciences, Alma Mater Studiorum, University of Bologna, Bologna, ITALY; 5, Nuovo Ospedale Civile S.Agostino Es-
tense, Modena, ITALY

BACKGROUND: Guidelines recommend Therapeutic Patient Education (TPE) to empower self-management (SM) and facilitate 
social reintegration in stroke patients, but there is a huge variability in type, timing and setting of existing TPE programs.AIM: To 
define usual care (UC) in non-structured TPE in stroke rehabilitation and to develop a standardized TPE program for post-acute 
stroke patients. 
METHODS: Design: controlled clinical trial in 3 rehabilitation centers: S.Orsola Bologna (BO), Reggio Emilia (RE), Baggiovara 
(MO). 
Patients: UC phase: 10+10 RE, MO; 20 BO. Intervention phase: 120 intervention group (RE, MO); 120 control group (BO). 
Inclusion criteria: first stroke, >18 ys, presence of a caregiver, moderate-severe disability (MBI-Modified Barthel Index15). 
Primary outcome: patient perceived self efficacy (SSEQ-Stroke Self Efficacy Questionnaire) 
Assessment: T0 (enrollment), T1 (inpatient rehabilitation discharge), T2 (50-60 days after discharge): SSEQ, MBI, Short Physical 
Performance Battery, Geriatric Depression Scale, SF-12, patient and caregiver’s satisfaction, Caregiver Strain Index. At T2 also: % 
of homecoming, lenght of stay, territorial services use. 
RESULTS: In the first 6 months, 56 patients were recruited (19F, 37M). Statystical analisys confirmed the omogeneity of UC in the 
3 centers: all patients showed significant improvement (p < 0.001) at discharge (T1-T0) in self-efficacy, functional status (BIM), in 
SF-12 physical component, and in balance (SPPB). 
There were no statistically significant changes between T0 and T1 in all three centers in SF-12 mental component, GDS, Stroke Re-
covery Perception Scale, Caregiver Strain Index. 
In the meantime, a structured TPE intervention was set up, defining contents, timing, mode of delivery (6 once-a-week group ses-
sions, 3 individual sessions directed by rehabilitation specialists - physiatrists, physiotherapists, nurses). The program is an adapta-
tion of the Chronic Disease Self Management Program (CDSMP Stanford) for stroke patients and caregivers. The focus is the train-
ing on goal setting and problem solving. 
Topics: stroke and risk factors, rehabilitation, SM, emotions, good communication and help request, sleep quality, drugs manage-
ment, pain and fatigue, nutrition, falls prevention and exercise. 
TPE Intervention is ongoing; to date, compliance to the program is very high (90.2% patients participated to all sessions), and the 
core instrument of goal-setting (Action Plan) is widely used: weekly action plans were completed in 99.8% of the cases. 
CONCLUSIONS: The first step of the project is concluded and allowed us to evaluate the omogeneity of UC in stroke rehabilitation 
in the 3 centers and to standardize a TPE program for stroke patients in post-acute phase, to empower SM of long-term disability.
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Responsiveness of the Stroke Upper Limb Capacity Scale (SULCS) in inpatient stroke rehabilitation: a 
probability analysis
M. O’Dell1, J. Toglia2, L. Gerber3, G. Askin3, M. Taub1

1Rehabilitation Medicine, Weill Cornell Medicine, New York, USA; 2School of Health and Natural Sciences, Mercy College, Dobbs 
Ferry, USA; 3Health Care Policy and Research , Weill Cornell Medicine , New York, USA

Introduction/Background: Improvement in upper extremity (UE) performance is an important endpoint in inpatient stroke rehabil-
itation (ISR.) The Stroke Upper Limb Capacity Scale (SULCS) is a 0-10 point standardized assessment of UE capacity applicable 
over a wide range of stroke severity. Because few published data report change over time, we use an “anchor-based approach” to ex-
amine SULCS responsiveness.  
Materials and Methods: As part of routine care (IRB-approved protocol), the SULCS and functional independence measure motor 
subscore (FIM-M) were assessed at admission and discharge from ISR. Demographics and stroke characteristics were noted. Four 
groups were defined as making a +0,+1,+2 or +>3 point change in SULCS score (chSULCS) between admission to and discharge 
from ISR. Logistic regression was used to calculate the odds ratio (OR) and 95% confidence interval (CI) of achieving the >17 
point minimally clinically important change (MCID) on the FIM-M during the same time period using the chSULCS=0 group as the 
comparison. Results: Of 126 patients with complete data, 16(13%) with SULCS=10 at admission and 2(1.6%) with chSULCS3, re-
spectively. The proportion achieving the MCID in the +0,+1,+2 and +>3 groups was 53.1%, 62.5%, 66.7% and 78.3%, respectively. 
The OR of achieving the MCID progressively increased in each group: +1 (OR=1.5; 95% CI 0.54, 4.0, p=.45), +2 (OR=1.8, 95% CI 
0.56, 5.5, p=.33) and +>3 (OR=3.2; 95% CI 0.95, 10.7, p=.06.)  
Conclusion: The SULCS is a new upper extremity assessment of capacity which is quick and easy to administer. It could serve as an 
efficient “short-hand” description of UE function in ISR. Our data suggests at least some degree of responsiveness as demonstrated 
by an increasing probability of achieving the MCID on the FIM-M with increasing chSULCS, with the chSULCS>3 approaching 
statistical significance. That one-half of the chSULCS=0 group achieved the MCID is of concern. Our results should be confirmed in 
a larger sample using other clinical anchors.
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Collaborative goal-setting and action plans in therapeutic patient education for stroke patients in rehabili-
tation phase
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INTRODUCTION 
Therapeutic Patient Education (TPE) Programs for stroke survivors are recommended by several guidelines, but their application is 
still poor or not well structured either in post-acute phase and in long-term care. At the moment of hospital discharge, the individu-
al and his relatives may feel unprepared to face daily needs and difficulties: TPE could enhance patients empowerment and reduce 
these problems. A multicentric controlled trial on TPE, in stroke patients admitted to Rehabilitation Units, has been started in Emilia 
Romagna in 2014. This self-management program (an adaptation of the Stanford Chronic Disease Self-Management Program -CDS-
MP) uses a goal-setting model shared with the patient, through individual and group sessions and construction of Action Plans (AP). 
We conducted a satellite study focusing on stroke patients AP. 
OBJECTIVES 
This satellite study aims to investigate: 
- the rehabilitation needs detected from the AP and how patients requirements change over time; 
- the number of AP built and realized both during recovery and after discharge; 
- the reasons of failure in AP construction and realization, thus considering the intervention feasibility. 
PATIENTS & METHODS 
This study collected datas about patients recruited at the IRCCS ASMN Reggio Emilia. Inclusion criterias were: first stroke episode, 
>18 ys, presence of a caregiver, moderate-severe disability (MBI - Modified Barthel Index <70), no severe communication or cogni-
tive impairment (Comunicative Disability Scale <3, MMSE - Mini Mental State Examination >15), consent to participate to TPE.  
The AP were built once a week individually with a researcher (nurse or physiotherapist) and returned at the next group session. 
RESULTS  
Data analysis showed that patients mostly focused their own goals in the motor area; at a lesser extent, patients chose AP in the self-
care area, medication and nutrition management. In the course of time, the motor goals progressively decreased, while the self-care 
ones increased. 
The researcher’s health profession did not influence patients goal choice. AP were used as instruments for goal-setting very frequent-
ly during hospitalization (96.56%), but less used once the patient was discharged (50%). The goals stated in the AP were achieved in 
most cases; all failed AP were plans built independently by the patients at home. 
CONCLUSION 
Evidence exists to support the adoption of collaborative goal-setting, but some rehabilitation clinicians still adopt professional-cen-
tric goal-setting, using their expertise to develop achievable goals. In rehabilitation it’s important to establish specific and signif-
icant goals for patients, and a program of TPE is feasible to support stroke survivors in appropriate goal-setting and to encourage 
self-management.
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Early cortical reorganization of the affected hemisphere after subcortical stroke: a longitudinal TMS/EEG 
study
M. C. Pellicciari1, S. Bonnì1, A. Martino Cinnera1, V. Ponzo1, F. Sallustio2, E. P. Casula1, G. Koch1,2

1Non-invasive Brain Stimulation Unit, Department of Clinical and Behavioral Neurology, IRCCS Santa Lucia Foundation, Rome, 
ITALY; 2Stroke Unit, Department of Neuroscience, Policlinic Tor Vergata, Rome, ITALY

Question: Since early days after stroke, the brain undergoes a complex reorganization to allow compensatory mechanisms that pro-
mote motor functional recovery. To characterize neurophysiological markers of motor recovery after stroke we tracked the time-
course of motor cortical reorganization in patients with subcortical ischemic stroke in both hemispheres. 
Methods: A multimodal approach that integrates Transcranial Magnetic Stimulation (TMS) with Electroencephalography (EEG), and 
clinical measures was applied longitudinally following stroke. Eleven patients were recruited and evaluated in the sub-acute phase of 
ischemic subcortical stroke within 20 days (T0) and after 40 (T1), 60 (T2) and 180 (T3) days after stroke. For each time-point, cor-
tical reactivity (in terms of local mean field power) and cortical oscillations (in term of event related spectral perturbations) changes, 
evoked by 80 single TMS pulses, were assessed over the motor cortex of the affected and unaffected hemisphere, combining TMS-
EEG. These measurements were paralleled with motor and clinical (Fugl-Meyer Assessment of motor recovery, Berg Balance Scale 
and Stroke Specific Quality of Life Scale). Repeated measures ANOVA and Friedman test were used to evaluate changes over time 
of all measures. 
Results: Our data showed specific changes of cortical reactivity and oscillatory activity that became evident 40 days after stroke 
only in the affected hemisphere. Specifically, stroke patients showed an s increase of cortical reactivity in the affected hemisphere. 
Moreover, an alpha-evoked activity increase was observed on the affected hemisphere as highlighted by spectral perturbation analy-
sis. These results indicate that in subcortical stroke patients crucial mechanisms of cortical reorganization occur within the affected 
hemisphere at these short-time windows. These changes coincided with the amelioration of clinical and behavioural outcomes. 
Conclusions: For the first time, this study demonstrates the possibility to track longitudinally the cortical changes following stroke 
by means of TMS/EEG in both hemipsheres. These findings could allow, not only to identify neurophysiological markers of stroke 
pathophysiology, but also to provide new insight into how and when neuromodulatory interventions could drive neuroplasticity in a 
functional direction. 
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Effects of treadmill training with partial body-weight support on clinical parameters of GAIT early after 
stroke - preliminary results  
J. Opara1, J. Szczygieł1,2

1Neurorehab, Repty Rehab Centre, Tarnowskie Gory, POLAND; 2Physiotherapy, Academy of Physical Education, Katowice, Poland, 
POLAND

Walking training is one of the most important tasks in neurorehabilitation, it also enable to avoid many complications associated with 
immobility. One of recent methods of gait training is the Treadmill Training with Partial Body Weight Support (shortly ttPBWS), 
which allows for faster improvement of ambulation. 
The aim of this study was to compare the effects of gait treadmill training with partial body weight support in patients in the early 
stage after stroke with conventional methods. Totally 60 patients with hemiparesis, up to three months after stroke onset has been 
included in this study. Comprehensive stationary rehabilitation was carried out for 4 weeks, 5 days per week. 
The study group consisted of 30 patients who applied exercises using a device that enables partial body weight support - UnWeigh-
ing System - UWS OFFSET. The control group included 30 patients with hemiparesis, with limited function gait, who underwent the 
same post-hospital rehabilitation - up to 3 months after stroke onset, in which walking training was carried out with using traditional 
methods. 
For outcome measure the Functional Index Repty (FIR), Functional Ambulatory Categories (FAC), Timed Up and Go Test (Podsi-
adlo and Richardson), and quantitative assessment of gait - timed 10-Meter Walk Test (10MT) has been used. The statistical calcu-
lations showed that in all patients an improvement in all outcome measure ways, significantly higher in patients practicing walking 
training with partial body weight support than in control group.



114 25. European Stroke ConferenceScientific Programme

O 058 
10:10

The efficacy of adeli suit treatment in rehabilitation of post-stroke patients 
O. Shvets1, N. Vasylieva1

1Bukovinian State Medical University, Chernivtsi, UKRAINE

Stroke occupies the second place between diseases with fatal results and also is the most prevailing reason of ability loss. Although 
the causes of stroke are well-known and it is possible to reduce these risks,there is still a need to improve rehabilitation techniques. 
Methods: The group that was chosen by us for investigation included 50 post-stroke patients (30 male, 20 female, age from 41 to 72 
y.o.). 9 of them had hemorragic stroke and the others had ischemical stroke. In Adeli Medical Center (Piestany, Slovakia) the rehabil-
itation course of post-stroke patients were taken. For the purpose of rehabilitation we used Adeli suit treatment (AST) and traditional 
rehabilitation programs - massage, physiotherapy (TRP). Patients were matched by age and functional status and randomly assigned 
to the AST and TRP treatment groups. In the AST group (n=25, 15 males, 10 females, average age - 51,2 y.o.), 5 had hemorrhagic 
stroke, 20 had ischemical stroke). In the TRP group (n=25,15 males,10 females, average age - 50,3 y.o.), 4 had hemorrhagic stroke, 
21 had ischemical stroke. Both groups were treated for 2 weeks (2 hours daily,5 days per week,10 sessions). 
Results: According to results of our investigation in group of patients, which took rehabilitation course by using Adeli suit treatment 
showed by 12% increase of volume active and passive movements and consequently decreasing severity of manifestations of paresis 
comparing with TRP group. Using the data evaluation on a Barthel scale was demonstrated on 10 points better result in AST group 
than in group that used TRP. Also during the study of somatosensory evoked potentials we have seen growth rates in AST group 
about 5% faster than in TRP. 
Conclusion: Adeli suit treatment is more efficient than traditional rehabilitation program. Benefits of using AST were demonstrated 
objectively using Barthel scale, goniometry and studies of somatosensory evoked potentials. 
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Describing the strategies used to adapt with disorders in activities of daily living performances in older 
adults with stroke
H. A. Haghgoo1, T. Haji Ahmad1

1Occupational Therapy, University of Social welfare and Rehabilitation Sciences, Tehran, IRAN

Context: stroke is viewed as family matter, because it causes (sometimes) irreversible disabilities which involve affected person, 
family and society. Stroke survivors suffer from a wide range of disabilities especially disability in activities of daily living (ADL) 
performances. Family members play important roles in older patient’s recovery and rehabilitation. Given the increase of stroke in-
cidence in the modern era and especially in the older people, there is not a clear explanation about family adaptation to the ADL 
performance in older people with stroke. Thus, this study was performed to describe the process of family adaptation to disorders in 
ADL performances in older stroke survivors.  
Method of research: this qualitative research using grounded theory methodology was performed in two cities in Iran in 2013-2015. 
The sampling method was initially purposeful then continued with theoretical sampling based on the collected data and emerging 
theory. The selection of participants continued until data saturation. 31 participants were recruited which included; 20 family mem-
bers of older people with stroke, 4 people with stroke and 7 expert from therapy team. The main sources of data collection were 
semi-structured interviews. Data were analyzed using Strauss and Corbin (2008) approach.  
Findings: Eight main categories/themes consisting of: 1-Encouraging physical activity (teaching physical therapy exercises, encour-
aging motion and transfer, and encouraging independency in activity performance, and social participation), 2- providing health and 
personal hygiene (defecation cleanliness in the cases of incontinency, hygiene skin, and Washing the patient’s personal dress and 
dishes), 3- continuing Physiotherapy at home (Using therapeutic aids, massaging affected limbs) 4-Nutritional considerations (nu-
tritional modification, and feeding), 5- Facilitating religious activities (in-home religious activities, out-door religious activities), 6- 
leisure and entertainment (Addressing the home entertainment, Outdoor recreation), 7- Facilitating transfer (using aid tools, patients 
transfer, physical environment modification), 8- Financial problem solving (help in the pension, managing finance resources, The 
category of handling activities of daily living performances was identified as the main theme that all other categories were related to 
it. 
Discussion and conclusion: identifying different strategies used by family to adapt with ADL performance in older people with 
stroke can help in the empowerment of these families in providing care to the patients and achieving positive adaptation. The results 
of this study can provide rehabilitation teams with a deeper view to assist the families overcome the critical points of family adapta-
tion by providing necessary information and education, so that the lost stability of family return and family can endure the problems 
of patient’s care.
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Independency in relation to cognition in frail older and severe disabled stroke patients who rehabilitate on 
rehabilitation units of nursing homes in the Netherlands
M. Huijben-Schoenmakers1, A. Rademaker2, E. Scherder2

1Neuropsychology; Nursing, Free University Amsterdam; Avans University for Applied Sciences Breda, Breda, NETHERLANDS; 
2Clinical neuropsychology, Free University , Amsterdam, NETHERLANDS

Background: Our most recent study showed that therapy time for older stroke patients on a rehabilitation unit of a nursing home 
increased significantly from 103 minutes to 156 minutes per day, an increase from 8.6 hours a week to at least 13 hours (Z= 2.86 ; p 
< 0.005 ; d’ = 1.09). 
Aim/goal: The aim of the present study is to investigate if this increased therapy time has a positive effect on cognition and mood 
(depression and anxiety) in stroke patients on rehabilitation units of nursing homes. 
Implementation: The increase of therapy time was attained by the implementation of four interventions from the evidence based 
Clinical Nursing Rehabilitation Stroke Guideline and without the deployment of additional staff. This current study will be a com-
parative single blind controlled study. Participants belong to the intervention group if they stay in the nursing home where four inter-
ventions of the Clinical Nursing Rehabilitation Stroke Guideline have been implemented. Participants who stay in the nursing home 
where care as usual is applied, are included in the control group. Clinical neuropsychologists will assess patients ‘cognitive function-
ing, level of depression (mood) and anxiety and rest—activity rhythm. These dependent variables are measured at baseline within 
the first week and at the moment when participants are being discharged from the nursing home. 
The result: Patients faced cognitive impairments especially in executive functioning and memory. The present study evaluates if in-
creased therapy time has a positive effect on cognition and mood in stroke patients on rehabilitation units of nursing homes. 
Clinical relevance: When positive effects will be found this study can guide policy makers and practitioners on how to implement 
higher quality care on rehabilitation wards of nursing homes. 
Conclusion: From a clinical point of view, we suggest to combine physical and cognitive training for frail older stroke patients from 
the very early phase of recovery.
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Is nonaneurysmal non-perimesencephalic subarachnoid hemorrhage a benign entity? A systematic review.
S. Kashefiolasl1, J. Platz1, C. Senft1, V. Seifert1, J. Konczalla1

1Department of Neurosurgery, Johann Wolfgang Goethe- University, Frankfurt am Main, GERMANY

Question: 
Recent data showed increasing numbers of cases of spontaneous nonaneurysmal subarachnoid hemorrhage (NASAH), which consti-
tutes a heterogeneous group of patients, both perimesencephalic (PM-SAH) and non-perimesencephalic (NPM-SAH). The differen-
ces in clinical course and outcome between PM-SAH and NPM-SAH are evident and have to be taken into consideration at the time 
of admission. Although the clinical profile of patients with PM-SAH is well documented, there are scarce data available for patients 
with nonaneurysmal NPM-SAH. We therefore conducted a systematic review evaluating the clinical characteristics of patients with 
NPM-SAH and comparing those with PM-SAH. 
Methods: 
To identify relevant studies, we systematically searched PubMed without language restriction from 1995 through November 2015, 
evaluated the quality of selected studies and abstracted the data. We included peer-reviewed studies comparing the differences in cli-
nical course at admission, during hospital stay and clinical outcome between patients with PM-SAH and NPM-SAH. 
Results: 
Of the total of 143 titles, 24 studies were included in the systematic review. Data from 2137 patients with NASAH were extrac-
ted, containing two groups of perimesencephalic (n=964; 45%) and non-perimesencephalic (n=1173; 55%) SAH. According to the 
blood pattern patients with NPM-SAH were divided into Fisher 3 and non-Fisher 3 groups. A total of 210 (34,4%) NPM-SAH pati-
ents from 12 studies, included in our analysis, had a Fisher 3 blood pattern associated with a significant unfavorable outcome. The 
studied settings were patient characteristics at admission, including Hunt & Hess or WFNS classification (20/24 studies [83,3%]), 
clinical complications such as rehemorrhage, cerebral vasospasm, delayed ischemic deficit, hydrocephalus and ventriculoperitoneal 
shunt placement (21/24 [87,5%]), clinical outcome using modified ranking scale (mRS) or Glascow outcome scale (GOS) (17/24 
[70,83%]), and antithrombotic treatment as a risk factor for NASAH (4/24 [16,67%]). 
Conclusion: 
Contrary to PM-SAH, which is rarely associated with complications and long-term neurological dysfunction and disability, NPM-
SAH, especially associated with Fisher 3 blood pattern, often demonstrates a worse condition at admission, and a less favorable cli-
nical outcome, probably due to higher incidence of complications such as subsequent bleeding, hydrocephalus, and vasospasm. 

Key Words: nonaneurysmal subarachnoid hemorrhage; perimesencephalic; nonperimesencephalic
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Prognostic factors and long-term treatment effect of MLC601 (NeuroAiD) in the CHIMES-E Study
N. Venketasubramanian1, C. F. Lee2, C. L. Chen3 
for CHIMES-E Investigators4

1Neurology, Raffles Neuroscience Centre, Singapore, SINGAPORE; 2Statistics, Singapore Clinical Research Institute, Singapore, 
SINGAPORE; 3Pharmacology, National University of Singapore, Singapore, SINGAPORE; 4, CHIMES-E Study Investigators, Sin-
gapore, Philippines, Thailand, Malaysia, Hong Kong, Sri Lanka, SINGAPORE

Introduction 
The CHInese Medicine NeuroAiD Efficacy on Stroke recovery- Extension (CHIMES-E) Study is among the very few stroke trials 
with long-term outcome data for up to 2 years. It showed the benefit of MLC601 (NeuroAiD) in increasing the odds of functional 
independence at 6 to 18 months after a stroke. 
Objectives 
We aimed to understand the pattern of recovery and the influence of prognostic factors on the treatment effect of MLC601 over the 
2-year follow up of subjects included in CHIMES-E. 
Patients & Methods 
The CHIMES-E study evaluated the long-term effects of MLC601 on outcome for up to 2 years among subjects included in CHI-
MES, an international randomized double-blind placebo-controlled trial of a 3-month course of either MLC601 or placebo in cere-
bral infarction of intermediate severity recruited within 72h from onset. Subjects were aged 18 or older, had National Institutes of 
Health Stroke Scale (NIHSS) of 6-14, neuroimaging findings compatible with cerebral infarction and a pre-stroke modified Rankin 
Scale (mRS) ≤ 1. All subjects were allowed to receive standard stroke care and appropriate rehabilitation as prescribed by the trea-
ting physician. mRS was assessed in-person at month (M) 3 and by telephone at M1, 6, 12, 18 and 24. Functional independence was 
defined as mRS 0-1. Adjusted odds ratio (OR) and 95% confidence intervals were computed and proportions of subjects achieving 
mRS 0-1 and mRS ≥2 were compared between treatment groups at different time points. 
Results 
880 subjects were included in CHIMES-E with a mean age of 61.8 ± 11.3 years, 318 (36%) females and a mean baseline NIHSS of 
8.6 ± 2.5. The baseline characteristics were balanced between treatment and placebo groups. Overall, 26% on MLC601 and 28% on 
placebo achieved mRS 0-1 at M1. The difference increased over subsequent months in favor of MLC601: 49% vs 45% at M3, 55% 
vs 46% at M6, 56% vs. 48% at M12, 56% vs. 48% at M18, and 56% vs. 50% at M24 for MLC601 and placebo, respectively. Older 
age (p 
Conclusion 
MLC601 provides persisting benefits after a stroke due to more subjects improving to functional independence at M3 and M6 as 
compared to placebo. Subsequently, they remain stable up to M24. Subjects with poorer prognosis show greater treatment effect.



117© S. Karger AG, Basel. All rights reserved 2016                  Cerebrovasc Dis 41/S1/16: 1-313

P 081 

Physical fitness training and cognitive function for stroke patients (review)
S. Hayes1, D. Saunders2, C. Greig2, M. Kilrane2, M. Brazelli3, G. Mead2

1Clinical Therapies, University of Limerick, Limerick, IRELAND; 2, University of Edinburgh, Edinburgh, UNITED KINGDOM; 3, 
University of Aberdeen, Aberdeen, UNITED KINGDOM

Question  
The management of cognition from the perspective of people with stroke, their carers’ and health care professionals has been iden-
tified as a research priority. Although there is a rationale that exercise could benefit cognitive dysfunction it is not known whether 
interventions are effective. This abstract will outline data from a secondary objective of a Cochrane systematic review. We will deter-
mine the effects of exercise training on cognitive function among people with stroke.  
Methods  
We searched the Cochrane Stroke Group Trials Register (last searched February 2015), the Cochrane Central Register of Controlled 
Trials (CENTRAL) (The Cochrane Library 2012, Issue 12: searched February 2015), MEDLINE (1966 to February 2015), EMBA-
SE (1980 to February 2015), CINAHL (1982 to February 2015), SPORTDiscus (1949 to February 2015), and five additional databa-
ses (February 2015). We also searched ongoing trials registers, hand searched relevant journals and conference proceedings, screened 
reference lists, and contacted experts in the field. Randomised trials comparing either cardiorespiratory training or resistance trai-
ning, or both, with no intervention, a non-exercise intervention, or usual care in stroke survivors were included. Two review authors 
independently selected trials, assessed quality, and extracted data. We analysed data using random-effects meta-analyses.  
Results  
We included 58 trials, involving 2797 participants, which comprised cardiorespiratory (28 trials, 1408 participants), resistance (13 
trials, 432 participants), and mixed training interventions (17 trials, 957 participants). Thirteen deaths occurred before the end of the 
intervention and a further nine before the end of follow-up.  
Three trials included cognitive function outcomes. One trial of cardiorespiratory training showed no effect on FIM cognitive score 
at the end of intervention (standardised mean difference (SMD)=2.17, 95% confidence interval (CI)=-1.02 to 5.36; P=0.18). Two 
trials of mixed training showed no effect on FIM Cognitive score (Memory, problems solving questions) at the end of intervention 
(SMD=-0.08, 95% CI=-0.47 to 0.31; P=0.69) or end of follow-up (SMD=0.40, 95% CI=-0.19 to 0.99; P=0.18). One study also used 
SIS domains of “communication” and “memory and thinking” to assess cognitive function. Although there were trends favouring 
exercise, meta-analysis showed no effect was significant at the end of intervention [(SMD=7.40, 95% CI=-0.31 to 15.11, P=0.60) 
and (SMD=4.10, 95% CI= -3.26 to 11.46; P=0.28)], respectively; or the end of a 6 month follow up [(SMD=4.30, 95% CI=-3.32 to 
11.92, P=0.27) and [(SMD=2.90, 95% CI=-4.16 to 9.96, P=0.42)], respectively.  
Conclusions  
Determining the effect of exercise on cognition is a key research priority yet the current findings demonstrate that the evidence is 
lacking. Further well-designed trials are needed to identify long-term benefits for cognitive function.
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Controlled clinical trials of cell therapy in stroke: meta-analysis at 6 months after treatment
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Durability of beneficial effect of MLC601 (NeuroAiD) on functional recovery among stroke patients from 
the Philippines in the CHIMES and CHIMES-E studies
J. C. Navarro1, H. H. Gan2, A. Y. Lao3, A. C. Baroque II1, J. H. B. Hiyadan4, C. L. Chua5, M. C. San Jose5, J. M. 
Advincula6, C. F. Lee7, C. L. Chen8, N. Venketasubramanian9 
for the CHIMES and CHIMES-E Investigators10
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PHILIPPINES; 3Neurology, Davao Medical School Foundation Hospital, Davao, PHILIPPINES; 4Neurology, Baguio General Hos-
pital and Medical Center, Baguio, PHILIPPINES; 5Neurosciences, Philippine General Hospital, University of the Philippines Mani-
la, Manila, PHILIPPINES; 6Neurology, West Visayas State University Medical Center, Iloilo, PHILIPPINES; 7Statistics, Singapore 
Clinical Research Institute, Singapore, SINGAPORE; 8Pharmacology, National University of Singapore, Singapore, SINGAPORE; 
9Neurology, Raffles Neuroscience Centre, Singapore, SINGAPORE; 10, CHIMES and CHIMES-E Investigators, Singapore, Philippi-
nes, Thailand, Malaysia, Hong Kong, Sri Lanka, SINGAPORE

Introduction 
The CHInese Medicine NeuroAiD Efficacy on Stroke recovery (CHIMES) Study was an international randomized double-blind 
placebo-controlled trial of a 3-month course of either MLC601 or placebo in cerebral infarction of intermediate severity recruited 
within 72h from onset. A pre-specified analysis of country-based data from the Philippines (PH) which had included 504 (46% of 
overall) subjects showed significant improvements on functional and neurological outcomes at 3 months (M). 
Objectives 
We aimed to assess the effect of MLC601 on functional independence over the 2-year follow up of subjects from the Philippines in-
cluded in CHIMES-E. 
Patients & Methods 
The CHIMES-E (extension) Study evaluated the long-term effects of MLC601 on outcome for up to 2 years among subjects inclu-
ded in CHIMES. All subjects were allowed to receive standard stroke care and appropriate rehabilitation as prescribed by the treating 
physician. The CHIMES and CHIMES-E datasets were used to compare the baseline characteristics, time from stroke onset to study 
treatment initiation (OTT), and treatment response to MLC601 between patients included from PH and the rest of the study cohort. 
Modified Rankin Score (mRS) and Barthel Index (BI) were assessed in-person at M3 and by telephone at M6, M12, M18 and M24. 
Treatment effect was calculated as odds ratios (OR) between treatment groups with corresponding 95% confidence intervals (CI) for 
functional recovery (by mRS ordinal analysis) and for achieving functional independence (defined as mRS 0-1 or BI ≥ 95) at each 
time point. ORs were adjusted for age, sex, baseline National Institute of Health Stroke Scale (NIHSS), OTT and pre-stroke mRS. 
Results 
378 subjects from PH were followed up in CHIMES-E (mean age 60.2 ± 11.1 years; 46% female). There were more women (p 
<0.001), had worse baseline NIHSS (p <0.001) and longer OTT (p=0.002) included from PH compared to the rest of the study co-
hort. The demographics, baseline NIHSS, pre-stroke mRS, OTT, and risk factor profile were similar between the MLC601 (n=192) 
and placebo (n-186) groups. The ORs for mRS and BI in favor of MLC601 previously seen at M3 peaked at M6 with cumulative 
ORs of 1.53 (1.05 - 2.22) on mRS ordinal analysis, 1.77 (1.10 - 2.83) on mRS dichotomy 0-1, and 1.87 (1.16 - 3.02) for BI ≥ 95. The 
beneficial effect persisted at M12, 18, and 24 (figure). By M24, there were 2 recurrent strokes and 16 deaths (of which 7 were vascu-
lar) in the MLC601 group compared to 1 recurrent stroke and 14 deaths (of which 4 were vascular) in the placebo group. Reported 
occurrence of other significant illnesses was similar between the 2 groups. 
Conclusion 
The beneficial effect of MLC601 on functional recovery and independence seen at M3 in the PH cohort is durable up to 2 years after 
a stroke.
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Stenting for intracranial atherosclerotic disease: a meta-analysis
Z. Li1, Z. Liu2, Y. Chen1, Z. Chen1, Q. FU2, L. Liu2, W. Tang2

1Graduate School, Beijing University of Chinese Medicine, Beijing, CHINA; 2Department of Neurology, China-Japan Friendship 
Hospital, Beijing, CHINA

No presentation/registrations 
 

 

P 083 

Knowledge, attitude, and practice of stroke among high school students in Nepal
R. Bhagat1, L. Thapa1,2
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mandu, NEPAL

Background: 
Baseline knowledge, attitude and practice is effective for developing educational 
strategies. This study reports the baseline knowledge, attitude and practice of high school 
students with respect to stroke from Nepal. 
Methods: 
A self-structure questionnairesurvey regarding knowledge, attitude and practice about stroke was conducted in high school students 
(class 9 and 10) of 33 private schools of Bharatpur, Nepal from 1st June, 2013 to 20th July, 2013. Descriptive statistics including χ2-
test was used in IBM-SPSS-20. The significant variables were subjected to binary logistic regression analysis. 
Results: 
Among 1360 students, more than two third of the students (71.1%) had heard or read 
about stroke, and about one third of the students (30.2%) personally know someone with stroke. 
Only 39.3% could identify the brain as the organ affected in stroke. Sudden onset of 
weakness/numbness of arm/leg (72%) and hypertension (74%) were the most common warning 
symptom and risk factor identified respectively. About 88.9% of students would take stroke 
patients to the hospital, however, more than half (55.5%) felt that Ayurvedic treatment was 
effective in stroke. Stroke was felt as a hindrance to a happy life by 609 (44.8%) students and 
86.3% of them believed that family care was helpful for early recovery. The binary logistic regression analysis showed that students 
who could identify at least one risk factor were 3.924 times (P<0.001, CI=1.867-8.247) or those who could identify at least one war-
ning symptom were 2.833 times (P=<0.023, OR=2.833, CI=1.156-6.944) more likely to take stroke patients to the hospital than tho-
se who could not make these identifications. 
Conclusion: 
Knowledge, attitude and practice of high school students regarding stroke seems 
satisfactory but few misconceptions still persists.
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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 (WAKE-UP)
G. Thomalla1, J. B. Fiebach2, S. Pedraza3, N. Nighoghossian4, V. Thijs5, P. Roy6, K. Muir7, M. Ebinger2, J. Puig3, 
F. Boutitie6, C. Z. Simonsen8, M. Endres2, R. Lemmens5, I. Ford9, J. Fiehler10, C. Gerloff1

1Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, GERMANY; 2Neurology, Charité Universitätsmedizin Ber-
lin, Berlin, GERMANY; 3Neuroradiology, IDIBGI, Girona, SPAIN; 4Neurology, HCL, Lyon, FRANCE; 5Neurology, KU Leuven, 
Leuven, BELGIUM; 6Service de Biostatistique, Centre d‘Investigation Clinique, HCL, Lyon, FRANCE; 7Neurology, University of 
Glasgow, Glasgow, UNITED KINGDOM; 8Neurology, Aarhus University Hospital, Aarhus, DENMARK; 9Robertson Centre for 
Biostatistics, University of Glasgo, Glasgow, UNITED KINGDOM; 10Neuroradiology, University Medical Center Hamburg-Eppen-
dorf, 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 wa-
ke-up stroke: a randomised, double-blind, placebo-controlled trial) aims to test the efficacy and safety of MRI-guided thrombolysis 
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 studied 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 Identi-
fier NCT01525290). 
Results - The trial has started in October 2012 and is currently recruiting patients. 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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Is there any connection between air pollution and stroke?
C. Veiga Rodrigues1,2, A. Figueiredo3, S. Rocha4, S. Alves4,5, D. Alves6

1UCSP Sao Neutel - Chaves 1, Chaves, PORTUGAL; 2, PORTUGAL; 3, USF das Conchas, Lisboa, PORTUGAL; 4, UCSP B - Cha-
ves 1, Chaves, PORTUGAL; 5, UCSP Montalegre, Montalegre, PORTUGAL; 6, UCSP Chaves 2, Chaves, PORTUGAL

INTRODUCTION: Stroke is one of the main causes of death and morbility worldwide, accounting for about five million deaths each 
year. Two thirds of all strokes happen in low and middle income countries. 
Population with increased exposure to air pollution by gaseous pollutants (carbon monoxide, sulphur dioxide, nitrogen dioxide, ozo-
ne) and particulate matter (<2.5 µm or <10 µm diameter (PM2.5 and PM10)) is at higher risk for acute cardiac events. In Portugal, 
13,9% of deaths are caused by cerebrovascular disease and it’s estimated a CO2 emission of 4,7 metric tons per capita. 
Given the similar pathophysiology of these events we believe a correlation between air polution and stroke can exist. 
AIM: : 
To review the evidence regarding the possibility of an increased risk of stroke with air pollution exposure. 
METHODS: 
Systematic search in December 2015 throughMEDLINE, Cochrane Library e BMJ Best Practice,using theMeSHterms:Strokeand Air 
pollution. Inclusion Criteria: (1) Systematic reviews or meta-analysis; (2) English language; (3) relevance by reading the full abstract 
of the articles. 
DISCUSSION/ CONCLUSION: 
The major causes of air pollution include traffic, power plants and biomass combustion, with the emission of particles and gases. 
The studies evaluating long-term exposure have used residential proximity to major roadways and years of exposure as measures of 
long-term exposure to air pollution, or data from advanced emission databases. Short-time exposure was evaluated comparing dayly 
differences in air pollution levels in the days preceding hospital admissions and mortality by stroke. 
The results for both types of exposure suggest an association between air pollution and stroke, with consistent evidence for the in-
creased risk for ischemic stroke and moderate evidence for hemorrhagic stroke. 
These findings highlight a need for more sutdies to understand the causality relationship so that public health policies can be imple-
mented in order to reduce personal exposure to air pollution particularly in highly polluted areas.
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The effects of cholesterol level on the performance of CANTAB subtests in healthy adults
K. Chompalov1, R. Massaldjieva2, P. Atanassova1

1Clinic of Neurology, Medical University of Plovdiv, Plovdiv, BULGARIA; 2Department of Health care management, Medical Uni-
versity of Plovdiv, Plovdiv, BULGARIA

Hypercholesterolemia is a proven risk factor for ischaemic stroke and vascular dementia in young adults.The present study investiga-
ted the differences between adult subjects with normal level of total cholesterol, LDL-cholesterol and triglycerides and subjects with 
hypercholesterolemia in CANTAB subtests performance.  
Methods: We analyzed spatial planning, working memory and reaction time data from 57 healthy volunteers with normal everyday 
functioning (22 males and 35 females), who ranged in age from 44 to 55, mean age 50,37 (SD=3.379). The subjects were tested 
twice with four CANTAB subtests in different modes. 
Results: We found significant differences between both groups in several outcome measures, assessing the performance of Sto-
cking of Cambridge (SOC) and Intra-Extra Dimensional Set Shift (IED). Patients with hypercholesterolemia - total cholesterol > 6.2 
mmol/l showed significantly lower incidence of problems solved in minimal moves, compared with those without hypercholesterole-
mia (P < .05); there were significant differences, as well, between those with abnormal levels of LDLcholesterol (>4,1 mmol/l) and 
those with normal levels of LDL in outcome measures of total latency for IED(P < =.05), all in the direction of slow performance 
for those with hypercholesterolemia. We found moderate to high significant correlations: 1/ between SOC subtests measures (P<.05) 
in clinical and in clinical no follow mode; 2/ between the outcome measures of Motor Screening (MOT), Spatial Working Memory 
(SWM) and IED subtests, assessing the subjects reaction time. Statistically significant group differences found, demonstrate that 
hypercholesterolemia in normal adult subjects worsens the CANTAB tasks performance and this shows a risk of early cognitive im-
pairment, related to abnormal levels of cholesterol. Our study is in progress.
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Blood pressure monitoring in the acute phase of intracerebral hemorrhage: preliminary results of the 
BP-MONICH study
S. Vidale1, C. Pini1, F. Digiambattista1, E. Molteni1, D. Pellegrino1, S. Bellocchi1, M. Arnaboldi1

1Sant‘Anna Hospital, Como, ITALY

Background and purpose: Intracerebral hemorrhage has a higher mortality rate than ischemic stroke in the first four weeks from the 
event. Previous studies demonstrated the association between this negative outcome and clinical severity at admission, site and size 
of hemorrhagic lesion and rebleeding. The role of blood hypertension in the acute phase of this condition is still debated and more 
recent investigations had no conclusive results concerning intensive hypotensive treatment. Aim of this study is the evaluation of 
the possible influence of blood pressure variability on clinical outcome in hemorrhagic strokes. Material and methods: All patients 
admitted to our Stroke Unit for spontaneuos intracerebral hemorrhage between January 2014 and January 2015 were enrolled. De-
mographic and clinical data, vascular risk factors and radiological findings were registered for each patient. A standardized 24-hours 
blood pressure monitoring was performed whithin 48 hours from symptom onset with a following registration after 5 days. Statisti-
cal analysis was performed using t-test and chi-square test. Results: 42 patients were enrolled (median age: 72 years; male: 71%). 
The main vascular risk factor was blood hypertension (64.3%). Antithrombotic or anticoagulant treatment was present in half of the 
patients. We observed a moderate severity at admission (median NIH: 10). 4 patients died during hospitalization. Median systolic 
and diastolic blood pressures were 152 mmHg and 84 mmHg, respectively. Only 8 patients was dipper during the blood pressure 
monitoring. We observed a significant association between higher mean values of nocturnal blood pressure and clinical severity at 
admission (p trend < 0.01) and a concomitant association between the non-dipper status and clinical outcome (OR: 2.143; 95%CI: 
1.438 - 2.733; p < 0.01). Conclusion: Preliminary results of this study confirmed the influence of blood pressure trend on clinical 
severity at admission and functional outcome. The importance of a blood pressure monitoring also in the acute phase of intracerebral 
hemorrhage is related to the possibility of a prompt therapeutical intervention to restore a more pressure physiological trend.
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Endothelial function is associated with residual hematoma volume and functional outcome in acute intrace-
rebral hemorrhage
T. Sobrino1, J. M. Pías-Peleteiro1, E. López-Arias1, S. Arias-Rivas1, I. López-Loureiro1, M. Santamaría-Cadavid1, 
M. Rodríguez-Yáñez1, J. Castillo1, F. Campos1

1Clinical Neurosciences Research Laboratory, Health Research Institute of Santiago de Compostela, Santiago de Compostela, SPAIN

Question: Brachial arterial flow-mediated dilatation (FMD) reflects endothelium-dependent vasodilator function. FMD is diminis-
hed in patients with atherosclerosis, represents a marker of low nitric oxide bioavailability, and is associated with an increased risk of 
vascular events. On the other hand, cellular markers as circulating endothelial progenitor cells (EPCs) as well as molecular markers 
like sTWEAK are associated to endothelial function (EF). Due to endothelial function is poorly studied in intracerebral hemorrhage 
(ICH), our aim was to study the role of EF on the outcome in acute ICH patients. 
Methods:Forty-six patients with primary ICH (male, 71.1%; mean age, 72.7 ± 10.8 years) were prospectively included in the study 
within 24 hours of symptom onset, time interval in which FMD was measured by high-resolution ultrasonography. FMD was cal-
culated as the relationship between basal diameter of the brachial artery before (d1) and after (d2) transient vascular occlusion (300 
mmHg for 4 minutes) with a sphygmomanometer (FMD= d2 - d1/ d1). MRI studies were performed to measure ICH volume at ad-
mission, 4th-7th day, and the residual volume at 6 months. The main outcome variable was good functional outcome at 12 months 
(modified Rankin scale 
Results:Patients with good functional outcome (n=19) showed better FMD (13.0 ± 5.8 vs. 9.0 ± 7.3 %, p=0.006). In the logistic re-
gression analysis, FMD was independently associated with good functional outcome at 12 months (OR, 1.01; CI95%, 1.01 to 1.99, 
p=0.047) after adjustment by age, baseline stroke severity and ICH volume. Likewise, FMD was independently associated to resi-
dual lesion volume (B, -0.503; CI95%; -1.131 to - 0.124, p=0.045) after adjustment by baseline stroke severity and ICH volume, 
and history of hypertension. On the other hand, EPC levels at admission (r=0.631) and the serum levels of sTWEAK at admission 
(r=0.495) and 24 h (r=0.395) (all p 
Conclusion: These findings suggest that EF may play an important role in the recovery of ICH patients. Likewise, high circulating 
levels of EPCs and sTWEAK levels showed a strong association with FMD.
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Does number of risk factors determine the severity and outcome of cerebral venous sinus thrombosis?
J. Kalita1, U. Misra1, R. Singh1, S. Bhoi1

1Neurology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, INDIA

No presentation/registration
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Real-life data on non-vitamin K oral anticoagulant related intracranial hemorrhage at clinic of vascular 
neurology Ljubljana, Slovenia 
S. Frol1,2, F. Bajrovic1,2, J. Pretnar Oblak 1,2

1University Clinical Centre Ljubljana , Ljubljana, SLOVENIA; 2Clinic of vascular neurology , University Clinical Centre Ljubljana , 
Ljubljana, SLOVENIA

No presentation/registration



124 25. European Stroke ConferenceScientific Programme

P 093 

Cerebral vasospasm following aneurysmal subarachnoid haemorrhage: the role of nitric oxide and oxidati-
ve stress
S. Shimoga Ramesh1, R. Christopher1, I. D. Bhagavatula2, D. Ishwar Bhat2

1Neurochemistry, National Institute of Mental Health and Neurosciences, Bengaluru, INDIA; 2Neurosurgery, National Institute of 
Mental Health and Neurosciences, Bengaluru, INDIA

Background: Cerebral vasospasm (CV) following aneurysmal subarachnoid hemorrhage (aSAH) remains a significant source of 
morbidity and mortality. CV has been observed in 70% of the aSAH patients and 30% of them may develop clinical symptoms. 
Nitric oxide (NO) is a major vasodilator and an important regulator of vascular tone. We hypothesized that the increased oxidative 
stress and reduced bioavailability of NO may contribute to development of vasospasm and thus affecting the outcome in aSAH pati-
ents. 
Objectives: Using a case control study design, to determine whether the altered bioavailability of NO and antioxidant status in vas-
cular system lead to vasospasm. Also, to determine the correlation between these levels and outcome in aSAH patients. 
Methods: 259 aSAH patients and 254 age and gender matched normal individuals were recruited for the study. Plasma NOX level 
and antioxidant status were estimated by Griess and Ferric Reducing Ability of Plasma (FRAP) assays respectively. Outcome in pati-
ents was assessed by Glasgow outcome scale (0-5). 
Results: The plasma NOx levels and FRAP levels were found to be significantly lowered in aSAH patients when compared to he-
althy controls (p<0.005). The plasma NOx level further reduced in patients who developed vasospasm. FRAP values reduced signifi-
cantly in patients with vasospasm. There was no significant difference in these levels among GOS (0-5). However, a positive correla-
tion trend was observed between plasma NOx level and outcome as well as FRAP levels and outcome in patients 
Conclusion: NO is one of the markers for vascular endothelial dysfunction and FRAP is an indicator of oxidative stress. Hence, de-
termining the exact level of NO and FRAP level that is associated with the triggering of the vasospasm chain would be very useful as 
a next step in the investigation of these potential markers. NO donors and precursors could be potential drugs and promising thera-
peutic agents to treat vasospasm in near future. 

References:  
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Nitric Oxide. 2001 Feb;5(1):62-71. 
Benzie IF, Strain JJ. The ferric reducing ability of plasma (FRAP) as a measure of „antioxidant power“: the FRAP assay.Anal Bio-
chem. 1996 Jul 15;239(1):70-6. 
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Can we avoiding the hemorrhagic strokes? MIPSE criteria among attended population and temporal 
trends
J. L. Clua Espuny 1, M. A. Gonzalez-Henares1,2, T. Forcadell-Arenas 1, V. Gil-Guillen 2, A. Panisello-Tafalla 1,2, 
M. L. Queralt-Tomas 1,3,2, R. Ripolles-Vicente 1, J. Lucas-Noll 1

1SAP Terres de l‘Ebre, Institut Catala Salut, Tortosa, SPAIN; 2Primary Care, Miguel Hernandez University, Elx, SPAIN; 3Primary 
Care, IDIAP Jordi Gol, USR Tortosa, SPAIN

Background 
The European population above 65 years of age will double by 2050 as well the risk of intracranial hemorrhage (ICH). The aim of 
this study was to assess the association between the incidence ICH and the prevalence of known associated risk factors (avoidable 
incidence). 
Methods  
The Ebrictus Registry study is a cross-sectional, multicentre study of stroke incidence among out-of-hospital patients over 15 years 
old. We reviewed consecutive adult patients with ICH between 04/2006-06/2015 from Catalonian registries. We analyzed patient 
demographics, NIHSS, medical co-morbidities, pharmacological information, length of stay, treatment, Barthel and Rankin score, 
therapeutic time in range (TTR%) by Rosendaal method, disposition to home, rehabilitation facility, nursing home, hospice, or de-
ath. Temporal trends in ICH incidence. Event rate ratios and avoidable cases with treatment o prevention measures were calculated 
according the Unnecessarily Premature and Sanitarily Avoidable Mortality (MIPSE) classification, a matched odds ratio (OR) was 
calculated for ICH occurrences, and Cox proportional hazard models were used. 
Results 
240 cases were included (143 H 97 W). The cumulative incidence of ICH was 26.3/105per year. The rate-ratio was 0.68 [CI95% 
0.52-0.88], p 0.004. 43.7% occurred in patients aged ≥80 years. Women with ICH were older than men (77.12±12.47 vs. 73.3±12.4, 
p=0.02). Males had higher prevalence of smoking (p 
Forty percent (88/219) of ICH were associated to avoidable factors, being the hypertension (19.6%) and the traumatism (16.4%) the 
ones that presented in 89,7% of all patients ICH. The avoidable ICH incidence is 66.6% of all cases among people under 75 year-old 
and 22.7% (30/132) of those ones ≥75 year-old. The overall avoidable ICH incidence could be around 36.6%. 
Women present a lower Barthel score after episode (72.3±29.7 vs. 82.0±23.3) and higher Rankin score (3.7±1.4 vs. 2.6±1.5) than 
men. Older age, pre-stroke disability, and female gender were independent predictors of poor outcome at discharge. 
The women had higher mortality than men (p 0.069). The risk of mortality is different according associated risk factor and age. The 
factors associated with poor outcomes were: age (OR 1.18 per year [CI95% 1.07-1.29], p 
Conclusion 
Around 66.6% of ICH in patients75 year-old according MIPSE classification. 
Clinical Relevance.  
Intracerebral hemorrhage (ICH) is a devastating event, carrying a very high morbidity and mortality rate. The past decade a notable 
transformation has taken place in the demographic composition characterized by the ageing associated to an increased comorbidity 
for cardiovascular risk factors and chronic pathologies which, in addition, are associated with the presence of polimedication in peo-
ple over 65 years old. 
The MIPSE classification doesn’t include relevant risk factors associated that can explain partially a major risk associated with an 
aging population as the polimedication, OAC and/or SSRI treatment, and chronic renal insufficiency.
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Outcomes of patients in whom subarachnoid hemorrhage was overlooked at the first visit: patients recei-
ving diagnosis and treatment before the onset of rebleeding
Y. Imao1

1Neurosurgery, Hashima City Hospital, Hashima, JAPAN

Introduction 
Patients with subarachnoid hemorrhage (SAH), unless properly diagnosed at the first visit, are at high risk for poor outcomes due to 
subsequent rebleeding. We studied the outcomes of patients in whom SAH had been overlooked at the first visit but who had recei-
ved a diagnosis of SAH before rebleeding and had undergone radical surgery for a ruptured cerebral aneurysm. 
Subjects and methods 
In total, 246 patients were admitted to our hospital with a diagnosis of SAH during the 17-year period between May 1998 and April 
2015. Among them, SAH was not diagnosed in 33 patients at the first visit. This study included 20 patients who had had no episodes 
of suspected rebleeding and had undergone radical surgery for a ruptured cerebral aneurysm under a diagnosis of SAH at the second 
or subsequent examination, in order to examine the outcomes of these patients according to the timing of surgery. 
Results 
1) Age: 33 to 83 years of age, with a mean age of 60 years; 2) Neurological grade (Hunt & Kosnik) at the time of diagnosis: grade 1 
in 13 patients, grade 2 in 7; 3) Timing of surgery: acute-phase surgery (within 3 days after diagnosis) in 10 patients, subacute-phase 
surgery (between 4 and 10 days) in 10; 4) Location of ruptured cerebral aneurysm: internal carotid artery in 6 patients, anterior cere-
bral artery in 7, middle cerebral artery in 5, basilar artery in 2; 5) Surgical procedure: neck clipping in 13 patients, coil embolization 
in 7; 6) Outcome at discharge: mRS 0 in 12 patients, mRS 1 in 3, mRS 2 in 2, mRS 3 in 2, mRS 5 in one. Of these, favorable outco-
mes (mRS 0-2) were achieved in 8 patients undergoing surgery in the acute phase and 9 patients undergoing surgery in the subacute 
phase, showing no significant difference between the two groups. 
Conclusion 
Even if SAH is overlooked at the first visit, a favorable outcome can be expected if patients receive diagnosis and treatment before 
rebleeding, regardless of the timing of surgery.

Figure 1 
 

 
 
 
Figure 2
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Etiologic and clinical characterisation of patients with recurrent intracerebral haemorrhage
M. Wolf1, K. Szabo1, M. G. Hennerici1, A. Chatzikonstantinou1

1Department of Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY

Introduction: The impact of recurrent stroke has been extensively addressed in several studies with regard to ischemic stroke - re-
vealing potentially different etiologies of recurrent events in the individual patient. Intracerebral haemorrhage (ICH) accounts for 
about 10-15% of acute stroke. However, data on recurrent ICH is scarce, especially considering the etiologic characterisation of such 
patients. 
Objective: To determine the etiology of recurrent ICH and thereby identify potential points of action to optimize secondary pro-
phylaxis after ICH. 
Patients and Methods: We analysed the prospectively collected data of our stroke database between 1998-2014 for patients admit-
ted to our stroke unit with recurrent ICH. Patients’ characteristics, etiology of ICH, risk factors and clinical outcome were analysed. 
Results: 33 patients (15 men, 18 women) with recurrent ICH were identified. Their mean age (mean +/- SD) was 69 +/- 9 years at 
the initial and 72 +/- 9 at the recurrent event. Four patients had even a third or more recurrent ICHs. Median NIHSS at admission 
was 5 (range 2-20) at the first and 10 (range 0-26) at the second event. Over 30% developed symptomatic epilepsy in the further 
course. Four patients died at their recurrent event. 
Etiologic distribution was as follows (first/second event): cerebral amyloid angiopathy (CAA) 9 (27%)/19 (58%), hypertensive 6 
(18%)/6 (18%), anticoagulation 4 (12%)/1 (3%), vascular malformation 2 (6%)/3 (9%), ischemia with secondary haemorrhage 3 
(9%)/1 (3%), vasculitis 0 (0%)/1 (3%), and undetermined 9 (27%)/2 (6%). 
In patients with atypical cortical bleedings, MRI with T2* sequences was helpful to establish a diagnosis of CAA, which reduced the 
proportion of undetermined etiologies. Diffusion-weighted imaging was crucial to identify concomitant ischemic lesions, which hel-
ped to confirm suspected cases secondary hemorrhage. 
Conclusion: Recurrent ICH is rare. The most common etiology causing recurrent ICH is CAA with about 60%. However, about 1/5 
of recurrent ICH are due to hypertension and therefore indicate an important point of action for optimized secondary prophylaxis 
in these cases. Identification of secondary haemorrhage has also a direct impact on the further prophylactic treatment, e.g. manage-
ment of antithrombotics/anticoagulation. MRI is very helpful to establish and refine the etiology of ICH. In cases of atypical cortical 
bleedings and absence of typical signs of CAA, conventional angiography can be helpful to identify rare cases of vascular malforma-
tions.

Figure 1 
 

 
 
 
Figure 2
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Does initial hyperglycemia influence outcome in male and female aneurysmal subarachnoid hemorrhage 
patients?
M. Koleva1, P. Stoianov1, M. Milanova1, F. Alexiev1

1Intensive Care Neurology Clinic, St Naum University Hospital, Sofia, BULGARIA

Background: Hyperglycemia after aneurysmal subarachnoid hemorrhage (aSAH) is associated with serious complications (1). High 
glucose levels have influence on vasospasm and delayed ischemic neurological deficit (DIND) and contribute to the risk of poor cli-
nical outcome (2,3). It is not clear whether initial hyperglycemia has a different impact on male and female patients with aSAH and 
on other complications like hydrocephalus and rebleeding. 
Methods: We prospectively collected data from 274 consecutive patients with confirmed aSAH for a period between Jan/2009 - 
Dec/2012. Blood glucose levels were measured immediately after admission. Hyperglycemia was defined as a blood glucose level 
above 6.1mmol/l. Other relevant history, demographic and clinical information was assessed. DIND and vasospasm, hydrocephalus 
and rebleeding were recorded during clinical course of aSAH. Vasospasm was diagnosed by clinical assessment, Doppler sonogra-
phy and DIND was defined as new infarction on a follow-up CT. Rebleeding and hydrocephalus were assessed by CT. Outcome on 
clinical discharge was assessed by using the modified Rankin scale (mRS). Good outcome was defined as mRS score ≤ 3. 
Results: 55.8% of the patients were female (n=153) and 61.4% of them had initial hyperglycemia (n=94). 44.2% of the patients were 
male ( n=121) and 73.4% of them had elevated blood glucose levels on admission. Nine of the patients had vasospasm and DIND, 
28 had hydrocephalus, 18 had rebleeding. There was no significant difference in occurrence of hyperglycemia among different gen-
ders (p=0.219). Hyperglycemia on admission influenced development of hydrocephalus in female patients (p=0.033). Hyperglycemia 
significantly lead to poor clinical outcome, assessed by Rankin score (p=0.011) in female patients. In male patients we did not find 
any effect of hyperglycemia on complications and outcome of aSAH. 
Conclusion: In our study we found that hyperglycemia contributed to the development of hydrocephalus and had an impact on the 
outcome after aSAH in only female patients. In our cohort we did not confirm any influence of hyperglycemia on the vasospasm af-
ter aSAH.
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The effectiveness of acupuncture treatment on cerebral vasospasm after aneurysmal subarachnoid hemorr-
hage: a double blind, randomized, placebo-controlled trial
S.- U. Park1, D.- H. Lee1, S.- Y. Cho1, J.- M. Park1, C.- N. Ko1

1Department of Cardiology and Neurology, College of Korean Medicine, Kyung Hee University, Seoul, SOUTH KOREA

Question: The purpose of this study is to assess the effectiveness of acupuncture treatment on cerebral vasospasm after aneurysmal 
subarachnoid hemorrhage (aSAH). 
Methods: A double-blind, randomized placebo-controlled trial of acupuncture treatment was conducted. Thirty-two patients with 
aSAH who had undergone aneurysm clipping or coil embolization within 96 hours of onset were enrolled. Participants received 
combined therapy consisting electroacupuncture and intradermal acupuncture (Treatment group) or sham acupuncture (Control 
group), once a day for 2 weeks. The incidence of delayed ischemic neurologic deficit (DIND), angiographic vasospasm, TCD 
vasospasm and vasospasm-related cerebral infarction were evaluated for 2 weeks. After 2 weeks or at discharge, mortality and rate 
of subjects who recovered mRS ≤ 2 were also examined. Serum nitric oxide (NO) and endothelin-1 (ET-1) concentration before and 
after intervention were measured. In addition, the level of serum NO and ET-1 between aSAH subjects (n = 25) and healthy controls 
(n = 30) who matched with subjects in gender and age were compared. 
Results: 13 of the 16 participants in the treatment group and 16 participants in the control group completed the study. There was no 
significant difference in baseline characteristics between two groups. The incidence of DIND was not significantly different between 
two groups. The incidence of angiographic vasospasm in the treatment group was lower than the control group. The incidence of 
vasospasm-related cerebral infarction in the treatment group was lower than the control group. The percentage of subjects who reco-
vered as mRS ≤ 2 at 2nd flow up (4 weeks or discharge) was higher in the treatment group than in the control group. 
There was a significant difference in the baseline of serum NO and ET-1 level between aSAH subjects and healthy control. For both 
serum NO and ET-1 level, there was a significant difference only in the non-vasospasm group (n = 19), not in the vasospasm group 
(n = 6). After 2 weeks’ intervention, there was a significant increase in the level of NO in the treatment group. 
Conclusions: Acupuncture treatment had a tendency to improve the incidence of DIND, angiographic vasospasm, vasospasm-related 
cerebral infarction and functional recovery. Also, laboratory findings from this study indicated that NO would be a potential mecha-
nism of acupuncture treatment on preventing cerebral vasospasm following aSAH.
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Cerebral atherosclerosis in Korean patients with spontaneous intracerebral hemorrhage
P.- W. Chung1, Y. S. Won1

1Department of Neuology, Kangbuk Samsung Hospital, Sungkyunkwan university school of medicine, Seoul, SOUTH KOREA

Introduction: 
Spontaneous intracerebral hemorrhage (ICH) and ischemic stroke share common vascular risk factors such as aging, hypertension. 
Previous studies suggested that risk of recurrent ICH and ischemic stroke might be similar after ICH. Presence of intra or extracrani-
al arterial stenosis is a potential risk factor for future ischemic stroke. However, there is little information regarding cerebral athero-
sclerosis such as intra or extracranial stenosis in ICH population. 
Objectives: 
The purpose of this study was to investigate the prevalence of intra and extracranial atherosclerosis in Korean patients with sponta-
neous ICH. 
Patients and Methods: 
ICH was diagnosed by CT on admission. A total of 136 patients with acute spontaneous ICH were enrolled in this analysis. Intracra-
nial and extracranial arterial stenosis were assessed by computed tomography angiography (CTA). Presence of intracranial stenosis 
was defined if patients have arterial stenosis in at least one of intracranial artery ( distal internal carotid artery, middle cerebral artery, 
anterior cerebral artery, posterior cerebral artery, and basilar artery). Extracranial stenosis was assessed in extracranial internal caro-
tid artery. More than 50% luminal stenosis was defined as presence of stenosis. Severity of white matter changes using the van Swie-
ten scale and number of chronic lacunes were also calculated on non-contrast CT. 
Results: 
A total of 123 patients (77 men, aged 61.8±12.7 years) were finally included in this study. 22 (17.9%) patients had intracranial steno-
sis and 10 (8.1%) had extracranial stenosis. 87 of ICH were located in deep gray matter, and 20 patients had lobar ICH, and another 
16 patients had ICH in brainstem or cerebellum. Frequency of extracranial and intracranial stenosis did not differ among deep ICH, 
lobar ICH, and brainstem ICH. Age was higher in patients with intracranial (67.9±11.2 years vs 60.5±12.7 years, p=0.013) and ext-
racranial (69.7±10.3 years vs 61.1±12.7 years, p=0.04) stenosis compared with no stenosis. However, severity of whitematter chan-
ges were not different according to presence or absence of arterial stenosis. 
Conclusions: 
17.9% of patients with spontaneous ICH had intracranial stenosis , but frequency of extracranial stenosis was relative lower (8.1%) 
compared with intracranial stenosis. Aging was associated with presence of arterial stenosis in this purely ethnic Korean population. 
However, severity of whitematter changes and chronic lacunar infarcts were not associated with arterial stenosis.
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Cerebral venous thrombosis, headache and epilepsy
F. Ilik1, O. S. Tokgöz2, D. Kıreşi3

1Neurology, Mevlana University, Konya, TURKEY; 2Neurology, Necmettin Erbakan University, Konya, TURKEY; 3Radiology, Necmettin Erba-
kan University, Konya, TURKEY
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Effect of eicosapentaenoic/docosahexaenoic acid for prevention of cerebral vasospasm following aneurys-
mal subarachnoid hemorrhage
I. Nakagawa1, H.- S. Park1, S. Yokoyama1, K. Fukutome1, K. Omoto1, F. Nishimura1, S. Yamada1, Y. Motoyama1, 
H. Nakase1

1Neurosurgery, Nara Medical University, Kashihara, JAPAN

Purpose: The occurrence of cerebral vasospasm after onset of subarachnoid hemorrhage (SAH) is a critical factor determining the 
clinical prognosis in patients with SAH. Recent studies suggest that Eicosapentaenoic acid (EPA) and Docosahexaenoic acid (DHA), 
an n-3 polyunsaturated fatty acid, inhibits SPC-induced Rho-kinase activation. In the present study, we evaluated whether EPA/DHA 
prevented cerebral vasospasm occurrence following aneurysmal SAH. 
Methods: From 2012 to 2015, consecutive 96 patients with aneurysmal SAH, excluding Hunt & Kosnik grade 5, were divided into 
two groups, EPA/DHA group (45 patients) which received 1860mg/day EPA and 750mg/day DHA from the day after surgery, and 
Control group (51 patients) did not receive EPA/DHA. The occurrence of asymptomatic / symptomatic cerebral vasospasm, cerebral 
infarction caused by cerebral vasospasm and modified Rankin Scales (mRS) at discharge were evaluated between the groups. 
Results: The frequency of asymptomatic cerebral vasospasm in the EPA/DHA group was significantly lower than that of the control 
group (10 vs 23 patients, p=0.005). There were significant difference in the mRS at discharge between the groups (p=0.045). 
Conclusion: These results suggest that EPA/DHA reduces the frequency of cerebral vasospasm after aneurysmal SAH and improves 
clinical outcome.
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Gender differences characteristics in aneurysmal subarachnoid haemorrhage
D. Rivero Rodriguez1, C. Scherle Mtamoros2, L. Fernandez1, J. L. Miranda1, Y. Pernas Sanchez3, J. Perez Nellar4

1Stroke Unit, Hermanos Ameijeiras Hospital, La Habana, CUBA; 2Internal Medicine, Instituto Ecuatoriano del Seguro Social, Ibarra, 
ECUADOR; 3Internal Medicine, Calixto Garcia Hospital, La Habana, CUBA; 4Neurology, Hermanos Ameijeiras Hospital, La Haba-
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What factors would associate with brain lesions in cerebral venous sinus thrombosis
H. Ding1, Q. Dong1

1Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA

Backgound We found patients with brain lesions in cerebral venous sinus thrombosis (CVST) had worse prognosis, so it’s necessary 
to analyze the risk factors of brain lesions in CVST.  
Methods Retrospective chart and neuroimaging review of patients with documented CVST. A CVST score was used to quantify the 
extent of cerebral venous sinus thrombosis. We analyzed the risk factors for brain parenchymal lesions, including sex, age, clinical 
manifestations, results of lumbar puncture such as cerebral spinal fluid(CSF) pressure and red blood cell(RBC) in CSF, findings of 
imaging, CVST score and treatments.  
Results Forty-two of 82(51.2%) patients with CVST had brain parenchyma lesions aged from 15 to 73(mean 38.9±15.2)years, in 
which thirteen patients(31%)died or remained severe neurological function deficits, in contrast to four patients(10%) had the poor 
prognosis in forty patients which had no parenchymal damages (P10×106/L) in CSF. Compared to those patients without brain lesi-
ons, RBC increasing were more frequent in patients who had parenchymal injury(12.5% vs 38.1%, pConclusion Patients with brain 
parenchymal lesions had poorer ending. Elevated RBC in CSF was associated with brain lesions.

Key words cerebral venous sinus thrombosis; brain lesions ; risk factors
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Characteristics of ruptured cerebral aneurysm location in different racial groups in Yakutia 
S. Chugunova1,2, T. Nikolaeva1

1North-Eastern federal university named after M.K. Ammosov, Yakutsk, RUSSIAN FEDERATION; 2, Yakut 
Scientific Centre of Complex Medical Problems, Yakutsk, RUSSIAN FEDERATION

Introduction. There are ethnic features in stroke in Yakutia, the hemorrhagic stroke (HS) proportion in the stroke structure is higher 
among the indigenous population of the Asian race compared to the Caucasians. This study was conducted for determining the HS 
characteristics in different racial groups. 
Objectives. To study the location‘s frequency of ruptured cerebral arteries aneurysms in hemorrhagic stroke patients according to 
gender and race. 
Patients & Methods. The retrospective study of acute HS patients consecutively hospitalized in Regional Vascular Centre, Yakutsk 
was performed during 2011-2014. The inclusion criteria: HS due to ruptured cerebral arterial aneurysm (CAA); exclusion criteria: 
unruptured CAA. The diagnosis was confirmed by neuroimaging (100%) and by cerebral angiography (100 %) in ruptured CAA ca-
ses. The patients were divided into groups: Group 1 (indigenous ethnic of Asian race); Group 2 (Caucasians); Group 3 (other ethnic 
groups). Analysis was held between the 1st and 2nd groups. Statistical analysis was performed using paired analysis of conjugation 
tables, Fisher‘s exact test, relative risk (OR) with 95% CI. 
Results. In total, 1172 HS patients hospitalized during study period. 256 ruptured CAА caused 21.8% of HS (n=188 in Group 1; n 
= 64 in Group 2; n = 38 in Group 3). 252 ruptured CAA were in Group 1 and Group 2, including 74 anterior cerebral artery-anterior 
communicating artery (ACA-AcoA) aneurysms (29.4 %), 79 middle cerebral artery (MCA) (31.3 %), 7 vertebrobasilar (VBA) (2.8 
%), 64 internal carotid artery (ICA) (25.4 %), 28 multiple (11.1 %); in Group 1 (n = 188) were 52 (27.6 %), 64 (34 %), 4 (2.1 %), 47 
(25 %), 21 (11.2 %), respectively; among male (n = 82) - 28 (34.1 %), 33 (40.2 %), 1 (1.2 %), 11 (13.4 %), 9 (10.9 %), respectively; 
among female (n = 106) - 24 (22.6 %), 31 (29.2 %), 3 (2.8 %), 36 (33.9%), 12 (11.3 %), respectively; in Group 2 (n = 62) were 22 
(34.4 %), 15 (23.4 %), 3 (4.7 %), 17 (26.6 %), 7 (10.9 %), respectively; among male (n=28) - 9 (32.1%), 10 (35,7%), 2 (7.1%), 2 
(7,1 %), 5 (17.8 %), respectively; among female (n=36) - 13 (36.1 %), 5 (13.8 %), 1 (2.8 %), 15 (41.6 %), 2 (5.5 %), respectively. 
In the Group 1 the proportion of MCA aneurysms was higher (34%) compared to the aneurysms of other locations. The frequency 
of ICA aneurysms was rarer among male patients compared with female (11.8 % vs. 35.9 %) (p < 0.00001; OR = 0.239 (95% CI: 
0.115-0.490)). It was the same trend in Group 1 as well as in Group 2 (13.4 % vs. 33.9 % and 7.1 % vs. 41.6 %, respectively) (p = 
0.01; OR = 0.301; 95% CI: 0.132-0.675 and p = 0.002; OR = 0.108 (95% CI: 0.015-0.585, respectively). 
Conclusion. Among indigenous Asian patients the proportion of the middle cerebral artery aneurysms is higher in comparison with 
the aneurysms of other locations. The frequency of ruptured internal carotid artery‘s aneurysms is more common in female patients 
compared to male patients among the Asians, as well as among Caucasians in studied group.



131© S. Karger AG, Basel. All rights reserved 2016                  Cerebrovasc Dis 41/S1/16: 1-313

Oral Posters 
Interesting and challenging cases - part 1 
Chairpersons: A. Chatzikonstantinou, Germany and D. Mitsikostas, Greece

Room: Sala Pfeiffer 
Thursday April 14 
9:00 – 10:30

P 104 
„Waving hand stroke syndrome“ two video recordings and analysis of acute stroke presenting with hemi-
chorea - a useful reminder of an uncommon presentation
D. O‘Kane1, I. Chatzi1

1Stroke Medicine, Northampton General Hospital, Northampton, UNITED KINGDOM

Patient 1: A 37-year-old man presented with left arm waving uncontrollably. He described it as ‘having a mind of its own’. He was 
normally fit and well. Past history of asthma, hayfever and beta-thalassaemia trait. No medication and denied drug usage. He was an 
ex-smoker and worked as a warehouse operator. On examination he had autonomous movements of his left arm with normal tone 
and power and NIHSS < 3. Mild reduced sensation on left. Visual fields were normal. His BP was 145/95. Initial CT head was nor-
mal. Due to diagnostic uncertainty an immediate DWI MRI head was then performed and showed restricted diffusion in the right 
posterior parietal regions and he was given Alteplase. Further investigation showed a PFO. His deficits and movements all resolved 
over 24 hrs after admission. He made a full recovery, graduated from University 6 months later and is working full time.  
Patient 2 A 55 year old right handed lady presented with sudden onset of involuntary movemnts of her right arm waving and hitting 
her in the face. She had a right homonymous hemianopia and a right sided sensory loss. The movement resvolved within 24 hours. 
MRI brain showed a single acute ischaemic infarct in the left parietal area. At 6 months she has residual cognitive and word finding 
difficulties that are impeding her work.  
Discussion: The cases and videos demonstrate presentation with hemichorea. In Patient 1 the diagnosis was recognised and stroke 
treated with full recovery. In Patient 2 the diagnosis was delayed due to the unfamiliar presentation and thrombolysis was not pos-
sible. She has significant residual deficits. Bogousslavsky (1) and colleagues have shown hyperkinetic movement disorders in 1% of 
acute stroke. A Korean study has recorded an incidence of 0.5% (2). However, our experience in a stroke centre with 1000 acute stro-
kes per year is much less with 2 at acute presentation out of 2000 patients seen over the past 2 years. These can occur immediately at 
the onset of the acute stroke or can be delayed and progressive (3, 5). Such a presentation is rare and so deserves increased recogniti-
on especially when access to acute therapies is vital and other negative stroke neurology is absent. Misdiagnosis is possible and Pati-
ent 1 was initially suspected to have had a drug related dystonic reaction. Both patients were FAST negative. Both showed predomi-
nant cortical involvement due to MCA territorial large vessel strokes rather than lacunar disease affecting basal ganglia structures.

(1) Ghika-Schmid F, Ghika J, Regli F, Bogousslavsky J. Hyperkinetic movement disorders during and after acute stroke: The Laus-
anne Stroke Registry. J Neurol Sci 1997; 146: 109-116 
(2) Sun J. Chung , Joo-Hyuk Im, Myoung C. Lee, Jong S. Kim. Hemichorea after stroke: Clinical-radiological correlation Journal of 
Neurology. June 2004, Volume 251, Issue 6, pp 725-729 
(3) Alarcon F, Zijlmans JC, Duenas G, Cevallos N. Post-stroke movement disorders: report of 56 patients. J Neurol Neurosurg Psy-
chiatry 2004; 75: 1568-74. 
(4) Handley A, Medcalf P, Hellier K, Dutta D. Movement disorders after stroke. Age and Ageing 2009; 38: 260-266. 
(5) Mehanna R, Jankovic J, Movement disorders in cerebrovascular disease. Lancet Neurol 2013; 12: 597-608
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Progressive tetraparesis due to multiple cerebral infarctions as the leading symptom in a patient with 
Churg-Strauss syndrome
F. Thömke1, T. Knodel2, L. Svrakova1, M. Bernhard1, A. Wess2, V. Falter3

1Neurological Department, Klinkum Worms, Worms, GERMANY; 2Medical Clinic I, Klinikum Worms, Worms, GERMANY; 3Insti-
tute of Radiology, Klinikum Worms, Worms, GERMANY

A 72-year old woman had a 30-year history of asthma which was thought to be allergic as it improved after the death of her cat. She 
was otherwise healthy and took no medication except Fluticasonproprionat and Formoterolfumarat. On admission she reported acute 
onset paresthesia of her right arm and mild dyspnea.  
Neurological findings were otherwise normal. ST-elevations and increased values of Troponin T (788 pg/ml), CK (1549 U/l) and 
CK-MB (164 U/l) were interpreted in favor of a posterior myocardial infarction (STEMI). Transthoracal echocardiography revea-
led posterior hypokinesia and a small pericardial effusion. The patient refused other diagnostic measures such as cardial catheter or 
transesophageal echocardiography. She had alsoconspicuouslyincreased values of C-reactive petide (CRP, 210 mg/l) und leukocytes 
(28.400/µl). 
Within the following 3 days, she developed moderate tetraparesis. MRI documented multiple acute bilateral cerebral and cerebellar 
infarctis. CT-angiography and transcranial sonography were normal. Cardial catheter was normal. Alterations on the mitral valve and 
markedly increased CRP (from 210 to 338 mg/l within 3 days) were interpreted in favor of an endocarditis with multiple embolic 
supra- and infratentorial infrarcts. Treatment was started with sultamicillin, gentamycin and nadroparin. 
Tetraparesis deteriorated (moderate on the left, severe on the right) and she was finally somnolent. Myocardial effusions increased 
and Troponin T rose to 2248 pg/ml. There was an eosinophilic leucocytosis (23.100/µl with 69,5% eosinophiles). IgE was also in-
creased (3080 IU/ml). 
Based on these findings, Churg-Strauss-syndrome with small vessel vasculitis and cardial involvement was suspected. She received 
steroid pulses (1000 mg methylprednisolone daily on 5 successive days) followed by 100 mg/d. She also received rituximab (2 x 
1000 mg within two weeks). Within 3½ weeks, she experienced complete recovery from her left-sided hemiparesis and improvement 
of her right-sided hemiplegia. MRI and cardial effusion also improved. 
Multiple cerebral and cerebellar infarcts may rarely be the leading symptoms in patients with Churg Strauss syndrome. Diagnosis 
may be delayed when cardial involvement and laboratory findings are misinterpreted as endocardidits and when there is no periphe-
ral nerve involvement as in our patient.

Figure 1 
 

 
 
 
Figure 2
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Figure 1. An egg-size pulsatile palpable mass on the left cervical part. 
Figure 2. The location of the aneurysm by CTA(Figure 2A), DSA(Figure 2B) and DSA 3D reconstruction with bone (Figure2C). 
 

 
 
 
 
Figure 3. PWI showed the poor perfusion of left side hemisphere (Figure 3A PWI). High resolution MRI (HR MRI, Figure 3B) . 
Post-treatment MRI with PWI and diffuse weighted imaging (DWI). 
Figure 4. Illustrations of the key operation procedures.
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A hybrid operation for treatment of extracranial internal carotid artery aneurysm: case report and litera-
ture review
M. Qi1, Y. Ma1, L. Jiao2

1Department of Neurosurgery, Xuanwu Hospital, Capital Medical University, Beijing, CHINA; 2Department of Interventional Radio-
logy, Xuanwu Hospital, Capital Medical University, Beijing, CHINA

Background: Extracranial carotid artery aneurysms (ECAA) are less commonly seen disease. Treatment of the ECAA inclu-
ding surgical therapy and endovascular therapy. It is still difficult to determine the optimal treatment strategy because of 
limitations in reporting of results and confounding by indications based on the available literature. In our reported case, we 
depict a hybrid operation combining surgery with balloon occlusion to achieve distal outlet control, aneurysm resection, and 
reconstruction of parent internal carotid artery with good short-term outcomes. 
Clinical Presentation: A previously healthy 63-year-old female patient with ECAA referred to Department of Neurosurgery 
and Department of Interventional Radiology of Xuanwu Hospital, Capital Medical University because of progressively enlar-
ged palpable left cervical mass, with intermittent blunt headache for 5 months. A hybrid surgery combining with endovascu-
lar balloon occlusion of the distal outlet, including aneurysm resection and revascularization of parent internal carotid artery 
with vascular graft was performed under general anesthesia. Patient recovered well from anesthesia and operation after 
surgery, with hoarseness mainly due to ipsilateral injury of recurrent laryngeal nerve, and alleviated partially after recovery. 
Post-operative examinations indicated the patency of the parent artery. 
Conclusion: This case depicts a hybrid operation combining surgery with endovascular balloon occlusion of the distal outlet, 
to achieve aneurysm resection and reconstruction of the parent artery with good short-term outcomes, which yields another 
choice for the treatment of ECAA.

References
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2. Attigah N, Kulkens S, Zausig N, et al. Surgical therapy of extracranial carotid artery aneurysms: long-term results over a 24-
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Clinical features and imaging findings in two cases of idiopathic carotidynia
S. Tanteles1, N. Paraskevas2, S. Vassilopoulou3, A. Tountopoulou3, K. Spengos3

1Radiology, Evgenidion Hospital, National and Kapodistrian University of Athens, Athens, GREECE; 2Vascular Surgery, Evgenidion 
Hospital, National and Kapodistrian University of Athens, Athens, GREECE; 3Neurology, National and Kapodistrian University of 
Athens, Athens, GREECE

Carotidynia was initially defined as a radiating pain and tenderness over the carotid bifurcation without apparent structural abnorma-
lities of the vessel itself and was classified as an idiopathic neck pain syndrome. However, recent evidence based on different ima-
ging techniques demonstrates the presence of amorphous soft tissue surrounding mainly the carotid bifurcation. After exclusion of 
other causes of similar pain, such as dissection, atherosclerotic occlusion, vasculitis and others there seems to exist a distinct entity 
of perivascular inflammation, described as idiopathic carotidynia. We describe two cases and present the typical imaging findings. 
A 43-year-old vascular surgeon presented with left side cervical pain. A history of exposure to cold temperature 6 days before follo-
wed by symptoms of upper respiratory tract infection without fever was reported. Self-examination revealed swelling of the left side 
of the neck and tenderness, which worsened by swallowing, palpation and movement. A reactive lymphadenopathy was suspected. 
However, sonography revealed a concentric hypoechoic wall thickening of the left carotid bifurcation and the proximal internal ca-
rotid artery, causing a hemodynamically nonsignificant lumen stenosis. This thickening affected all vessel wall layers and there was 
also heterogenity of the perivascular fat tissues indicative of edema. Further evaluation with CTA confirmed the presence of inflam-
matory tissue surrounding the carotid bifurcation. A complete laboratory workup revealed normal findings. After a 7-day course of 
oral prednisolone (5mg/d) the pain disappeared. Sonographic follow-up showed a retreatment of the wall thickening, and surroun-
ding edema. However, follow-up examinations during the following 2 years showed that even though the radiological image was 
gradually improving, the pathological findings never disappeared completely. 
A 44-year-old male neurologist presented with intensive pain in the right cervical area on palpation or neck rotation. There was no 
history of ENT infection or trauma. Physical examination revealed localized swelling and tenderness. The patient stated of a similar 
incident 6 months earlier, that resolved spontaneously within a few days. He suspected a cervical lymphadenopathy, and therefore, 
sought for sonographic evaluation, which also showed hypoechoic wall thickening of the right carotid bifurcation, accentuated at the 
anterior and medial part. Heterogenity of the perivascular tissues suggested edema of the surrounding area. Accordingly, T1-weighed 
axial MRI revealed high signal of the right carotid bifurcation area. A complete laboratory workup was also in this case normal. Af-
ter a 7-day course of NSAIDs all symptoms resolved. On sonographic follow-up 2 months later no more pathological findings were 
found. The patient remains free of any relapse for almost 18 months.
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Vertigo in patients with cerebrovascular diseases
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Unusual presentation of stroke as a manifestation of nonbacterial thrombotic endocarditis in an underlying 
ovarian clear cell carcinoma : a case report
V. Kanthasamy1, I. Natarajan 1, G. Muddegowda1

1Department of Neurosciences, University Hospital of North Midlands, Stoke on Trent, UNITED KINGDOM

Introduction: Nonbacterial Thrombotic Endocarditis (NBTE) presenting as Stroke is a rare presentation as a result of an underlying 
occult ovarian clear cell adenocarcinoma. NBTE refers to a spectrum of lesions ranging from microscopic aggregates of platelets to 
large vegetations on formerly normal heart valves in the absence of a bacterial infection. This has been found to be often associa-
ted with hypercoagulable states or advanced malignancy such as in adenocarcinomas. We report a rare case of a 60-year-old female 
presenting with Left sided weakness as a consequence of NBTE in a previously undiagnosed ovarian malignancy. Three cases have 
been revealed so far in the literature showing the association of embolic events in NBTE on a previously diagnosed Ovarian Clear 
cell carcinoma(OCCC), but a first presentation as Stroke in a previously healthy individual has never been reported in the literature. 
Case Report: 60 year old female who was previously healthy with no risk factors presented with signs with Left sided weakness. 
NIHSS on admission was 20. Brain computer tomography (CT) did not reveal any established infarct, however CT Angiogram did 
show evidence of thrombus in the proximal right middle cerebral artery. She was treated with thrombolysis and endovascular mecha-
nical clot removal with a successful outcome recovering to a NIHSS of 2 in 24 hours. As a part of Stroke work up Brain magnetic 
resonance imaging (MRI) was performed which showed multiple infarcts with haemorrhages suggestive of embolic phenomena. Our 
differential diagnosis at this stage was possibility of an Infective endocarditis. An urgent Echocardiogram established a mobile mass 
in the anterior mitral leaflet indicative of a vegetation which was also evident on Transoesophageal Echocardiography. She was then 
treated as for infective endocarditis with intravenous antibiotics. Despite therapy she continued to have intermittent fever with raised 
inflammatory markers, however serial blood cultures and serology remained sterile. Hence a CT thorax, abdomen and pelvis were 
performed to identify an infective focus and an underlying pelvic mass suggestive of a right sided ovarian tumour was found. Ima-
ging also revealed pulmonary, splenic and renal embolic events. Low molecular weight heparin(LMWH) was commenced and she 
underwent Hysterectomy with bilateral salphingo-oophorectomy. Histology revealed an OCCC. 
Conclusion: Stroke can be rarely the first presentation in an underlying clear cell ovarian tumour as a manifestation from NBTE. 
When no obvious infective causes been found in a clearly evident endocarditis, NBTE should be considered. In such instances, in-
vestigating for an underlying neoplastic disease is of paramount importance, as timely intervention on cancer promises successful 
treatment for both, cancer and embolic events. Main stay of treatment for NBTE is anticoagulation. 
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Recurrent strokes in a young male with MELAS syndrome with m.135113G>a mutation located at MT-
ND5 gene
I. Vamvakaris1, E. Anagnostou1, S. Vassilopoulou1, M. Sviggou2,  H. Kokkinias2,  I. Kouzi1, G. Papadimas1, D. 
Pandis1, K. Spengos1

1Neurology, National and Kapodistrian University of Athens, Athens, GREECE; 2Medical Genetics, University of Athens, Aghia So-
phia Children‘s Hospital, Athens, GREECE

MELAS syndrome is one of the most frequent maternally inherited mitochondrial disorders. It is a multi-organ disease with multiple 
manifestations including stroke-like episodes, dementia, epilepsy, lactic acidosis, myopathy, recurrent headaches, hearing impair-
ment, diabetes and short stature. It is mostly associated with the m.3243ANG mutation in the MT-TL1 gene. 
We report a case of a now 22 years old male with history of multiple hospital admissions from the age of 19 due to simple focal, 
complex partial and sometimes secondarily generalized epileptic seizures. At the age of 21 and under treatment with Leviracetam he 
was admitted to the ICU due to due to status epilepticus and cardiopulmonary arrest on the ground of an extensive temporooccipital 
infarction. During this prolonged hospitalization rhabdomyolysis with renal insufficiency occurred, which was falsely attributed to 
propofol infusion. Six months later he presented in our hospital with focal epileptic activity affecting the right hand corresponding 
to an acute ischemic lesion of the left prefrontal sulcus. On repeated examinations elevated lactic acid levels were found. Although a 
mitochondrial disease was suspected on MR spectroscopy MELAS standard genetical blood tests (MT-TL1, MT-ND5) revealed no 
pathological mutation. Since stroke occurred while being on antiplatelets, treatment with warfarin was initiated. However, 3 months 
later the patient was readmitted with dysarthria and deafness due to an acute cerebellar infarction. Increased levels of lactic acid per-
sisted and forced us to perform muscle biopsy, which revealed myopathic changes with typical red ragged fibers. Furthermore the 
muscle tissue sample was examined for related genes, and the m.135113G>A Mutation located at the MT-ND5 Gene was detected, 
establishing finally the diagnosis of MELAS syndrome. Based on recent reports we introduced therapy with oral L-arginine and the 
patient remains asymptomatic with no epileptic seizures or stroke-like episodes over six months.
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Unilateral reversible cerebral vasoconstriction syndrome (RCVS) after ipsilateral carotid endarterectomy 
(CEA) for severe symptomatic internal carotid artery (ICA) Stenosis: case report
M. Aguilar1

1Neurology, Mayo Clinic, Phoenix, USA

A 56 year-old Caucasian woman with history of type 2 DM, peripheral arterial disease of the lower extremities, and ongoing tobac-
co use, presented to our emergency department with episodic and recurrent left upper extremity weakness of 2-weeks duration. On 
neurological exam she had left inferior quadrantanopia and left leg weakness and ataxia (NIHSS 3; 3-1, 6-1, 7-1). CTA showed 90% 
stenosis of the rightICAand MRI showed acute ischemic watershed infarcts of the right cerebral hemisphere. 
Two days after admission she underwent uncomplicated right carotid endarterectomy under general anesthesia and intra-operative 
EEG monitoring. Post-operatively her NIHSS improved to 2 and she was dismissed to home able to ambulate without assistive de-
vices. 
One week after discharge she presented again to the ED complaining of headache, at which time non-contrast head CT showed no 
hemorrhage or new infarcts and her neurological exam was unchanged. She had history of common migraine headache and was trea-
ted symptomatically. 
One week later, she presented again to the ED with a thunderclap headache and on imaging was found to have hemorrhagic transfor-
mation of the prior watershed ischemic infarcts and diffuse areas of vasospasm affecting only the right hemisphere, both anterior and 
posterior circulation. 
She was treated with oral Nimodipine and subsequently due to cost transitioned to oral Verapamil. She was dismissed to home after 
spending 2 weeks in the hospital, her left sided weakness worsened and upon discharge she required a walker for ambulation. 
RCVS occurs mostly in women during the fifth decade of life. The precipitant is unknown in many cases, but it may be secondary to 
the use of vasoactive substances, SSRIs, or immunosuppressants, and it can also occur in the post-partum period. To our knowled-
ge this is the 7th case reported in the literature of RCVS associated with CEA. It has been described 2-8 days post surgery and the 
vasospasm is usually ipsi- and uni- lateral (5/7), with some contralateral involvement (bilateral in 2/7); most patients (5/7) have 
ischemic symptoms; our case is the first to also develop ICH. To our knowledge RVCS has not been reported followingICA angio-
plasty and stenting. All 7 patients were treated with calcium-channel blockers and had good neurological outcome (mRS<3). 
Although a rare entity, RCVS should be considered in the differential diagnosis when evaluating post CEA subjects with thunderclap 
headache and new or progressive focal neurological deficit. This syndrome likely results from disturbed brain autoregulation after 
carotid revascularization and probably affects subjects with very severe (>90%) long standingICAstenosis.
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Carotid artery territorial infarction secondary to rhino-orbito-cerebral mucormycosis
H. S. Lee1, Y. Hwang1, H. Chang1, H. Y. Park1

1Neurology, Wonkwang University Hospital, Iksan-si, SOUTH KOREA

Background: Mucormycosis is an acute, angioinvasive infection that usually occurs in immune-compromised patients. There are 
different forms of mucormycosis which include pulmonary, cutaneous, gastrointestinal, rhino-orbito-cerebral, and disseminated. 
In rhino-cerebral infection, the organism is inhaled into the paranasal sinuses and spreads locally to orbit and brain. The disease is 
known to be angioinvasive causing thrombosis within large venous channels and arteries. Vasculopathy of the intracranial arteries 
and veins can result in stroke. Herein, we present a patient with rhino-orbito-cerebral mucormycosis associated with carotid artery 
territorial infarction and severe stenosis of bilateral carotid artery.  
Case: A 59-year-old man with a past medical history of hypertension, type 2 DM and rhino-orbito-cerebral mucormycosis presented 
with sudden slurred speech and right hemiparesis. One year ago, He was diagnosed with mucormycosis. He underwent aggressive 
endoscopic removal of the involved tissue and was treated with amphotericin B 400 mg, IV, postsurgery. Initial neurological exami-
nation presented dysarthria, central type right facial palsy and right hemiparesis (MRC motor grade III/III). MRI diffusion-weighted 
imaging demonstrated stroke in the left carotid artery territory, including the left periventricular white matter, thalamomesencephalic 
area and corpus callosum associated with pre-existing multiple subacute cortical border zone infarctions. MRA showed multifocal 
severe stenoocclusive lesion in left cavernous ICA and supraclinoid ICA. He was treated with stent insertion in stenoocclusive lesion 
and oral aspirin with clopidogrel. Also He was treated with IV amphotericin again. He then improved clinically and was able to go 
home. 
Discussion: Mucormycosis has been implicated in various types of cerebral involvement, such as hemorrhage, infarction, and opht-
halmoplegia. The pathologic basis of the occurrence of cerebral infarction in the setting of mucormycosis involves a combination of 
growth of the hyphae into the arterial lumen and direct endothelial injury resulting in mycotic emboli and more distal infarction of 
the vessels. This mucormycosis-associated vasculopathy in combination with preexisting diabetic vasculopathy increases the risk of 
acute ischemic stroke through thrombotic occlusion of major vessels of the brain, such as the carotid arteries. Clinicians should be 
aware of mucormycosis as a rare cause of stroke especially in diabetics. The key to improvement of the outcomes is early recogniti-
on and treatment, and neuroimaging in all cases of stroke is vital.
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Pure patchy sensory loss and thalamic stroke
A. Naqvi1, A. Ali1

1NHS, Sheffield Teaching hospitals NHS Trust, Sheffield, UNITED KINGDOM

Introduction 
The thalamus is composed of 13 nuclei, which can be classified into four functional groups according to their vascular supply, which 
originates from branches of posterior cerebral artery. We report three cases presenting with pure patchy sensory symptoms which 
may not normally raise suspicion of stroke but were found to have thalamic lesions. We describe these cases with special reference to 
their clinical features, site of responsible lesion in the thalamus and their corresponding vascular supply.

Objective: 
Highlight that thalamic stroke can present with pure patchy sensory symptoms. 
Summarise the functional anatomy of the thalamus to aid understanding and diagnosis of thalamic strokes.Patients: 
Case 1: 
64 year old man presenting with sudden onset of patchy numbness of his left arm and left side of face. He had no risk factors for 
stroke other than excess alcohol. BP was 187/100 mmHg. Examination revealed patchy loss of light touch sensation in the left arm 
up to the shoulder and left side of face. Cholesterol was 5.8, vitamin B12 & folate levels were low. Demyelination or functional sym-
ptoms were initially suspected. 
Case 2: 
74 year old female developed sudden onset numbness of her right thumb. Over a period of 5-6 hours her numbness progressed to her 
right hand, arm and right side of her face. Past medical history included hypertension, asthma, arthritis and ovarian cancer. BP was 
170/100 mmHg and neurological examination was essentially unremarkable apart from subjective patchy numbness over maxillary 
& mandibular distribution of right trigeminal nerve and posterolateral aspect of her right arm. 
Case 3: 
65 year old gentleman presented with acute onset numbness of the right side of his face and right ear noticed while shaving. Ataxia 
developed later that day along with progression of patchy, sensory disturbance in the right arm. Past medical history included hyper-
tension, diabetes, heart failure, chronic kidney disease and previous small strokes from which he fully recovered. Examination re-
vealed reduced pin prick & temperature sensation in patchy area of right face and arm along with an intention tremor in the right arm 
and gait ataxia. 
Results: 
CT scan of the brain, ECG, carotid dopplers, haematological and biochemical markers were unremarkable in all the cases. Magnetic 
resonance imaging (MRI) brain revealed acute thalamic infarction in all three cases. 
Conclusion: 
These cases remind us to maintain a high index of suspicion for thalamic lesions in patients presenting with patchy sensory distur-
bance especially given MRI availability is not uniform in across health care settings.

References: 
Powell R ,Pract neurol 2014, A chamber of secrets . 
Schmahmann JD, Stroke 2003, Vascular syndromes of the thalamus.
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Antiphospholipid syndrome-associated crescendo stroke events treated with rituximab
A. O‘ Connor1, S. O‘ Shea2, G. Murphy3, S. Harney3, S. Cronin1

1Department of Neurolgy, Cork University Hospital, Cork, IRELAND; 2Department of Haematology, Cork University Hospital, 
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Thunderclap headache and reversible vasoconstriction syndrome with binge drinking and energy drink 
consumption
J. Woehrle1, R. Werner1

1Neurology, Katholisches Klinikum Koblenz M, Koblenz, GERMANY

Background: Thunderclap headache is one form of manifestation of the reversible cerebral vasoconstriction syndrome (RCVS), 
which can be associated with or without neurological deficits. 
Case report:A 24 year-old man had sudden onset of stabbing headache of maximum intensity in the back of his head after excessive 
consumption of alcohol at a birthday party the night before. With ibuprofen the pain stopped after 4 hours, but during the following 
days with regular consumption of energy drinks of 0.3-0.6 litres per day, the same pain attack recurred after two days and again, with 
the most severe and prolonged attack, after 7 days. Then he was admitted to our hospital where neurological examination was normal 
including supple neck flexion. Routine clinical work-up for suspected recurrent subarachnoid haemorrhage included normal cranial 
CT and cerebrospinal fluid analysis. 
Colour-coded duplex sonography of intracranial vessels revealed medium-grade stenosis of the superior cerebellar arteries (SUCA), 
more pronounced on the left, which could be clearly distinguished from posterior cerebral arteries. This was confirmed on MR-an-
giography of cranial vessels, while MR-tomography was normal. On follow-up MR-angiography after 10 days, the SUCA were nor-
mal bilaterally. 
The patient was treated with non-steroidal anti-inflammatory drugs and nimodipine and the headache gradually subsided. 
Conclusion/Discussion: RCVS is often due to use of vasoactive substances, like nasal decongestants, illicit drugs like amphetamine 
or cocaine, and drugs that modulate the serotonine or dopamine systems. Binge drinking of alcoholic beverages is another precipita-
ting factor, while the role of energy drinks often containing large amounts of caffeine or other sympathomimetic substances remains 
to be determined. Especially in young patients ultrasound examination can be a very useful and simple tool for diagnosis of vaso-
constriction and follow-up.

Figure 1 
DWI & ADC images of all three cases

 
 
 
Table 1 & 2: 
Thalamic strokes can present with a variety of symptoms which correlate to its 4 major nuclei groups as per their vascular supply.
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Atypical presentations of late-onset post stroke seizures
M. Mariappan1, F. Lima1, R. Singha1, R. Saad1

1Rehabilitation Medicine, North Staffordshire Rehabilitation Centre, Stoke-on-Trent, UNITED KINGDOM

Background 
Frequency of seizures after stroke is between 4 and 10%. Even though post stroke seizures (PSS) have been recognised clinical phe-
nomenon for decades, the purpose of this study is to highlight some of the atypical presentations of late onset seizures following a 
stroke 
Methods 
Retrospective analysis of three patients during the year 2014-2015 was done at both inpatient and outpatient setting in a regional 
stroke rehabilitation centre. 
First patient is a 76 year old gentleman with a background of intra-cerebral haemorrhage undergoing rehabilitation as an inpatient. 
Four months after his stroke, he had deterioration in his neurology in the form of worsening speech and motor functions. After ne-
gative neuroimaging including angiogram, EEG was ordered which confirms seizure activity and the symptoms settled after having 
anti-epileptic drug (AED). 
Second patient is 59 year old lady with ischaemic stroke presented to the outpatient with long standing history of facial droop. She 
had a stroke 30 months back before the presentation. It was labelled as emotional reaction secondary to psychological dysfunction 
and anti-depressant medication was started. She was then settled with anti-epileptics. 
Third one is 70 year old lady with haemorrhagic stroke attending for review five months after the event. Focal seizure activity was 
misdiagnosed as spasticity and was treated with oral anti-spastic symptoms. She was investigated and started on anti-epileptic treat-
ment following which her symptoms have completely resolved. 
Results 
All the three patients had negative neuroimaging with positive seizure activity confirmed on EEG. Presentation of symptoms varied 
between 4 months and 30 months post stroke and there were deterioration in neurology, spasticity and psychological manifestations. 
Improvement in symptomatology was noted in all cases after initiating anti-epileptic treatment. 
Conclusion 
Stroke is a risk factor for late onset seizures and its atypical presentation should be considered especially after cortical haemorrhagic 
event. Having a high index of suspicion with low threshold for investigation is paramount when dealing with such patients.
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Progressive multifocal leukoencephalopathy presenting as a stroke mimic: a challenging case
U. J. Chaudhary1, A. Sett1, K. Kawafi1, S. Hussain1

1Pennine Primary Stroke Centre, Fairfield General Hospital, Pennine Acute Hospitals NHS Trust,, Greater Manchester, UNITED 
KINGDOM

Background: Stroke mimics are not uncommon and can take up to 25-50% of the admissions to the stroke centres. Progressive mul-
tifocal leukoencephalopathy (PML) is a rare central nervous system infection which is caused by John Cunningham Virus (JCV). 
It has a significantly high mortality (~50%) in the first few months of the presentation. Recently, there have been reports of PML in 
immunocompetent patients. 
Case Report: An 86 year old female patient presented as a possible stroke with bilateral temporo-occipital hypo-density on the CT-
brain scan. Detailed history taking revealed that the patient had 3 months history of increasing confusion, weight loss and gradual 
decline in mobility and memory. This patient was also under investigation for recurrent urinary tract infections. There was no known 
history of immunosuppression. Systemic clinical examination was normal. However, she was found with left homonymous hemi-
anopia and sensory inattention only, on neurological examination. All the baseline investigations including full blood count, liver 
function, urea and electrolytes, thyroid function, inflammatory markers, ECG and chest x-ray did not reveal any abnormality except 
severe new hyponatremia of 113mmol/L. Serum/urine osmolality and urinary sodium results revealed SIADH. CT thorax, abdomen 
and pelvis scans were normal. The patient was treated for SIADH and stroke initially. MRI Brain showed extensive signal changes in 
bilateral occipito-temporal lobes (right > left) extending across corpus callosum without any mass effect or volume loss. A consensus 
decision in neurology-oncology-radiology multidisciplinary team meeting revised the diagnosis to inflammatory white matter disea-
se of unknown etiology and the patient was treated with a short course of high dose intravenous steroids. This made a short lasting 
clinical improvement for 4 days. On day 37 post-admission, the patient developed new focal weakness on the left side and increased 
drowsiness. Repeat MRI Brain revealed progression of the lesion in the right temporo-frontal territory. The patient was treated for 
best interest palliative care considering the clinical deterioration and progressive brain lesion. Post-mortem brain biopsy was procee-
ded. It revealed that changes in the brain were pathologically consistent with PML and JCV presence was confirmed by PCR. 
Conclusion: Rare causes of focal neurological deficit may present as a stroke mimic. The attending clinicians should be vigilant in 
investigating the possible underlying diagnosis in patients presenting with atypical symptoms. 

References: 
1) Cerebrovasc Dis 2003;16:311-337 
2) Ther Adv Neurol Disord.2015 Nov;8(6):255-73. 
3) J Neurol Sci.2013 Mar 15;326(1-2):107-10.
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Pregnancy related-stroke - a case report
I. Stavarache1, O. Munteanu1,2, A. Burcuta1, M. M. Cirstoiu1,2

1Faculty of Medicine, University of Medicine and Pharmacy Carol Davila Bucharest, Bucharest, ROMANIA; 2Department of Obste-
trics and Gynecology, University Emergency Hospital , Bucharest, ROMANIA

Introduction 
Pregnancy is associated with an increased risk of ischemic and hemorrhagic stroke and it is the leading cause of pregnancy-related 
disability. The incidence of all types of stroke in pregnancy varies between 25 and 34 per 100,000 deliveries. Risk factors associated 
with pregnancy-related stroke include hypertension, diabetes, valvular heart disease, hypercoagulable disorders, sickle cell disease, 
lupus, abuse of tobacco and other substances, and migraines. 
Objectives 
The aim of this case report is to highlight relation between thrombophylia and stroke-related pregnancy. 
Patients & Methods  
We report a case of a 23-year-old preganant female with history of seizures at the age of 6 and one spontaneous abortion; her father 
had a stroke at the age of 42. She had a heterozygous mutation on the gene of MTHFR and a homozygote mutation on the gene of 
PAI. At 12 weeks of gestation we detected increased arterial resistivity on the uterine arteries and we indicated prophylactic antiag-
regant therapy with aspirin. At 18 weeks of gestation gestation we detected severe increased arterial resistivity on the uterine arteries 
and we started anticoagulant therapy. A symetric intrauterine growth restriction of approximately 2 weeks was revealed at 23 weeks. 
At the gestational age of 28 weeks she was admitted in our department for disartria. The MRI scan revealed a haemoragic lesion in 
the left frontal lobe. She received therapeutic doses of anticoagulant. At 32 weeks of pregnancy the MRI showed a dimensional re-
gression of the brain lesion. The fetus was extracted by Caesarean section at the age of 38 weeks of gestation. During the follow-up 
visits we continued to monitor her neurologic evolution.  
Conclusion 
A cumulus of risk factors may predispose to a pregnancy related stroke. An interdisciplinary management is mandatory in these ca-
ses in order to decrease fetal and maternal morbidity.

References 
[1]Iihara, Koji, and Ataru Nishimura. „Maternal Death Due to Stroke Associated With Pregnancy-Induced Hypertension.“ Circulati-
on Journal 0 (2015) 
[2]Hasegawa, Junichi, et al. „Maternal Death Due to Stroke Associated With Pregnancy-Induced Hypertension.“ Circulation Journal 
0 (2015).
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Ethical challenges in stroke: whether or not to tracheotomize a non-compliant decisionally constrained pa-
tient
A. Alonso1, D. Doerr2, C. Hoyer1, M. G. Hennerici1, K. Szabo1

1Neurology, Universitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY; 2Clinical Ethics Committee, Uni-
versitätsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY

Background: Clinical ethics committees (CEC) perform ethical consultations and facilitate multidisciplinary case discussions in res-
ponse to requests from clinicians, patients or their families in situations with differing opinions concerning individual medical decisi-
ons. 
Case: A 59-y/o patient with preexisting mild left-sided hemiparesis was admitted to our stroke unit with new-onset severe dysarthria 
and dysphagia. MRI showed an acute lacunar stroke in the right internal capsule (IC), as well as confluent white matter lesions and 
several chronic lacunar lesions, one of them involving the contralateral IC, resulting in pseudobulbar palsy. Du to alcohol-related 
cognitive impairment he had been assigned to a legal guardian for > 10 years. In the further course, the patient refused to comply 
with the logopedic instructions and did not tolerate enteral tube feeding. Despite a restraint for oral nutrition, he repeatedly ate high-
risk food such as cookies. As a consequence, he acquired aspiration pneumonia twice and was treated with IV antibiotics each time. 
Otolaryngologists recommended a tracheotomy to prevent further aspiration together with implementation of a PEG tube. The legal 
guardian initially consented to the proposed proceeding, however, the patient vehemently refused to be tracheotomized. At this point, 
the CEC was summoned for a council. Key questions were: 1, how to weigh the patient’s autonomy and the medical responsibility 
(beneficence) against each other, and 2, how to balance benefit and harm of a tracheotomy against one another. The members of the 
CEC came to the conclusion that even though the patient was not fully able to comprehend the situation and therefore could not ac-
complish informed consent, he was still able to clearly express his preferences thus in accordance to his overall conduct of life. Inde-
pendence in his own apartment, eating and smoking were identified as key elements of his well-being. In the case of a tracheotomy, 
a compliant handling of the tracheostoma would be unlikely. As a consequence, the medical staff decided not to perform a tracheo-
stomy despite a relevant risk of further aspiration pneumonia to the benefit of the patient’s quality of life. The patient was discharged 
to his home with optimized ambulatory care. 
Conclusion: Medical decision-making concerning decisionally incapacitated non-compliant patients represents an ethical challenge. 
Patients’ “authentic preferences” have to be identified and regarded as the guideline for medical decisions, even if - in individual ca-
ses - this means risking potentially avoidable or life-shortening complications.

Figure 1 
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Massive subarachnoid hemorrhage during intravenous thrombolysis for acute ischemic stroke
G. Papadopoulos1, V. Zouvelou1, I. Dialoupi2, C. Brokalaki1, S. Vassilopoulou1, S. Kontogiannis2, K. Spengos1

1Neurology, National and Kapodistrian University of Athens, Athens, GREECE; 2Clinical Therapeutics - Critical Care Unit, National 
and Kapodistrian University of Athens, Athens, GREECE

The major complication of intravenous thrombolysis with recombinant tissue plasminogen activator (rt-PA) for the treatment of acu-
te ischemic stroke is symptomatic intracerebral hemorrhage. However, subarachnoid hemorrhage has also been reported in the litera-
ture as a rare, potentially lethal complication attributed mainly to an aneurysm rupture. More precisely in 3 out of 4 published cases, 
one of which actually concerning a patient who received treatment for acute myocardial infarction, a previously unruptured and ob-
viously unknown aneurysm was found. 
We present another case, of a 55-year-old woman, who presented with sudden left hemiparesis, left central facial palsy, conjugate 
deviation of the eyes to the right and dysarthria (initial NIHSS score 13), indicative of acute right MCA occlusion. After having a CT 
scan and confirming that she met all inclusion criteria, i.v. thrombolysis was started 210 minutes after symptom onset. Unfortunately, 
45 minutes after the initiation of the rtPA infusion she complained of a sudden severe headache with nausea. Within a few minutes 
and after vomiting she became comatose. Computed tomography was immediately repeated and revealed a massive subarachnoid 
hemorrhage. The patient was urgently intubated transferred to the intensive care unit, where she expired three days later. 
The possibility of a pre-existing unruptured aneurysm in this patient seems really high, but unfortunately cannot be neither confirmed 
nor excluded, since no kind of angiography was performed in the acute stage of stroke before thrombolytic treatment. According to 
the current treatment guidelines the presence of an intracranial aneurysm is a contraindication to thrombolysis, but there are a lot 
of case series that suggest that neither intravenous thrombolysis nor the combination of intravenous and intra-arterial thrombolysis 
increases the risk of aneurysmal hemorrhage in acute ischemic stroke patients, especially those who harbor unruptured aneurysms 
less than 10 mm in diameter. Notwithstanding, those few cases highlight the necessity of a vascular neuroimaging on admission of a 
patient with acute stroke apart from the prerequisite of the non-enhanced computed tomography in order to make better therapeutic 
decisions.
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Systemic lupus erythematosus complicated by postpartum multiple cerebral infarcts
R. Magzoub1, M. Milner1, S. Donnelly1

1Coombe women and infants ubiversity hospital, adublin8, IRELAND

Systemic lupus erythematosus (S.L.E) is the most common autoimmune disease associated with pregnancy. It is associated with high 
risk of gestational hypertension and pre-eclampsia, deep venous thrombosis, thrombocytopenia, postpartum haemorrhage, preterm 
birth and low birth weight. Optimal management of a pregnancy requires collaborative effort of rheumatologist and obstetrician. Ma-
ternal morbidity related to pregnancy is less well documented. 
We herein present a primiparous lady known to have SLE, who presented 2weeks postpartum with multiple cerebral infarcts se-
condary to vertebral artery thrombosis. 
Antenatally she visited her rheumatologist regularly and was taking Aspirin 75mg beside Azathioprine and Hydroxychloroquine. 
Regular growth scans were carried out, and IUGR was diagnosed at 32 weeks, when she also had a significant antepartum haemorr-
hage. At 33 weeks gestation a 1.7kg baby was delivered by caesarean section. She recovered well and was discharged home on day 
5. 18 % of the Placenta was found to be infracted with thrombosis of decidual vessels associated with high level of antiphospholipid 
antibodies. 
Within 2 weeks of delivery she attended her rheumatologist with disabling arthritis, and Prednisolone was prescribed. She presen-
ted to the emergency department 3 days later with severe frontal headache, dizziness, nausea and vomiting. Blood pressure (B.P) 
ranged between 150/98 and 168/100, for which stat dose of Nifedipine and Labetalol were given. Clinical and biochemical findings 
were normal but the BP did not settle. Brain Computed tomography (C.T) reported parieto-occipital and cerebellar infarcts. C.T an-
giogram and venogram showed thrombosis in left vertebral artery. The lady was transferred to the Rheumatology centre and is fully 
anticoagulated.
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Time of hospital arrival is associated with differences in management and outcomes in thrombolysis for 
AIS
D. Gill1, G. Mahir1, T. Cox2, P. Sivakumaran1, A. Kar1

1Imperial College Healthcare NHS Trust, London, UNITED KINGDOM; 2, Barts Health NHS Trust, London, UNITED KINGDOM

Introduction 
Trends have emerged between the time of arrival to hospital and outcomes following thrombolysis for acute ischaemic stroke (AIS). 
However, studies attempting to explore this have been limited by sample size and statistical power, in part related to the criteria used 
to measure outcomes, namely mortality and modified Rankin Score (mRS). The National Institutes of Health Stroke Scale (NIHSS) 
provides greater sensitivity in detecting differences in outcomes and would thus mitigate some of the previous limitations in study 
design. 
Objectives 
To investigate whether there is an association between the time of arrival to hospital and outcomes after thrombolysis for AIS, as 
measured by door to needle time (DTNT), and mRS and NIHSS scores at 7 days or discharge. 
Patients and Methods 
This was a retrospective analysis of all patients thrombolysed for AIS at Imperial College Healthcare NHS Trust from 1st October 
2011 to 30th June 2015 inclusive, a period of 45 months. Thrombectomy cases were excluded. Time of patient arrival to hospital 
was categorically assigned “day” (9am to 5pm), “evening” (5pm to 9pm) or “night” (9pm to 9am). In statistical analysis, the time of 
patient arrival to hospital was modelled as the dependent variable; multivariate linear regression was used to explore the relationship 
with DTNT, while ordinal logistic regression models were used for mRS and NIHSS. 
Results 
A total of 483 patients were treated. The DTNT showed a positive skew, and was log transformed to give an approximate normal 
distribution; it was found to be significantly increased amongst patients in the “night” category (back-transformed coefficient 1.17, 
CI 1.05-1.32, p<0.01) which was on average six minutes longer than thrombolysed “day” cases. Whilst discharge or 7 day mRS 
yielded no statistically significant association with time of arrival to hospital, discharge or 7 day NIHSS was significantly higher in 
the “night” category (coefficient CI 0.49, CI 0.02-0.96, p<0.05,). The pattern of these findings was unchanged after adjustment for 
patient age, gender and pre-morbid mRS. 
Conclusion 
The time of patient arrival to hospital is associated with differences in the management and outcomes of patients thrombolysed for 
AIS. However, the reasons underpinning this are not clear and warrant further exploration. Moreover, NIHSS has greater sensitivity 
than mRS for detecting differences in outcomes.
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Lesion-Symptom mapping of connectome disruption in post-stroke aphasia
A.  Stockert, Germany            

Exploring the conncetome without diffusion tensor imaging: from research to clinical application in stroke
 A. Kuceyeski, USA



145© S. Karger AG, Basel. All rights reserved 2016                  Cerebrovasc Dis 41/S1/16: 1-313

O 062 
11:20 

Endovascular thrombectomy vs. combined treatment for acute large vessel occlusion in posterior circula-
tion territory
A. Balodis1, M. Radzina1, E. Miglane1,2, K. Kupcs1

1Diagnostic radiology institute, Paula Stradins Clinical University hospital, Riga, LATVIA; 2Neurology, Paula Stradins Clinical Uni-
versity Hospital, Riga, LATVIA

Question  
The aim of our study was to evaluate safety and efficacy of combined therapy for patients with acute posterior circulation occlusion 
using endovascular thrombectomy with latest stent retriever systems and thrombolysis. 
Methods and materials 
The prospective study included 170 patients during 3 years (2013-2015) hospitalized with acute vertebral and/or basilar artery oc-
clusion within time window - 12 hours. For active treatment we selected 62 patients, all patients had endovascular thrombectomy as 
main reperfusion therapy. Twenty two of them received combined treatment - thrombolysis followed by thrombectomy (TL and TE), 
40 thrombectomy (TE) solely. NIHSS score was used to evaluate early therapy results and mRS for late results at 90 days.  
Results 
Twenty-nine (46%) women and 33 (64%) men, mean age was 67.10±12 (SD) years within mean time window 294.0±105.89 (SD) 
min, the time was unknown for two patients, including one ‘’wake up’’ stroke. A shorter time to treatment was associated with a 
better neurological outcome NIHSS score p=0.021. Mean thrombectomy procedure time was 41.47±23.78 (SD). Median baseline 
NIHSS was 16±6.8 (SD). During discharge NIHSS was 5±4.8 (SD) without significant difference between groups (p=0.74). Occur-
rence of symptomatic intracerebral hemorrhage was 7(11%), 3 of them in TE group and 4 in combined group. Successful recanaliza-
tion rate (TICI 2b or 3) was achieved in 87% and they tended to have good outcome (p=0.01). Favorable outcome at 90 days defined 
as a Modified Rankin scale of 0-2 was observed in 36 % (TE group 35% and combined group 38% without statistically significant 
difference (p>0.05)). Overall mortality rate 90 days was almost equal in both groups 26% (p>0.05).  
Conclusion 
Endovascular thrombectomy with latest stent retriever systems can rapidly achive hight rate of recanalization with or without combi-
nation of thrombolysis. Both treatment groups show potential for good clinical outcome and without significant difference in 90 days 
mortality and increase of symptomatic haemorrhage.
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Thrombectomy versus intravenous thrombolysis for treating acute anterior and posterior circulation 
stroke 
W. Gu1

1Clinical Neurology, Univ Umea, Umea, SWEDEN

Recent large international trials suggest that acute thrombectomy in acute anterior circulation stroke gives better clinical outcome 
than iv thrombolysis alone. The present study aimed to compare the therapeutic effect of thrombectomy with iv thrombolysis in both 
the acute anterior and the acute posterior circulation strokes treated with retrievable stents at Umeå stroke center. The primary out-
come was the post-stroke survival free of disability which was defined as having a modified Rankin scale (mRs) score of less than 
2 points at 3 months after stroke. The secondary outcome was the neurological improvement which was defined as achieving more 
than 4 points decline in the National Institutes of Health Stroke Scale (NIHSS) at 1-3 days after the treatment. A total of 29 patients 
were collected into the thrombectomy group and 58 patients were included into the thrombolysis group. At 3 months after stroke, 
45% of the 29 patients in the thrombectomy group and 36% of the 58 patients in the thrombolysis group achieved good clinical out-
come (mRs < 2). This gave a 9% absolute between group difference in favor of thrombectomy with unadjusted OR (95% CI) 1.43 
(0.58-3.55) and adjusted OR (95% CI) 1.91 (0.62-5.84), though reaching no statistical significance (p=0.437). Significant neurolog-
ical improvement was observed in both groups, which was more in favor of thrombectomy than iv thrombolysis (10 vs 5; p=0.002). 
In the posterior circulation stroke, significantly more pronounced neurological improvement was achieved in patients treated with 
thrombectomy than iv thrombolysis (18 vs 1; p=0.009). Therefore, acute thrombectomy gave better clinical outcome and neurologi-
cal improvement than iv thrombolysis alone in treating both acute anterior or posterior circulation stroke.
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Dual anti-platelet use following combination systemic thrombolytics and endovascular reperfusion thera-
pies does not increase risk of intracranial hemorrhage: experience from a large academic medical center 
M. A. Babi1, J. Dodds1, L. F. Gonzales2, A. Zomorodi2, M. In-Ping Huang Cobb2, P. Brown3, T. Smith3, H. For-
rest1, C. Graffagnino1

1Neurology, Duke University Hospital, Durham, USA; 2Neurosurgery, Duke University Hospital, Durham, NC 27708, USA; 3Radiol-
ogy, Duke University Hospital, Durham, NC 27708, USA

BACKGROUND AND PURPOSE: Combination systemic thrombolytics (IV alteplase) and endovascular intervention for acute 
ischemic stroke improves revascularization and has recently been shown in several trials to improve functional outcome. Combi-
nation dual anti-platelets (DAPT) following IV thrombolytic is thought to increase rate of symptomatic intracranial hemorrhage; 
but may be necessary in select endovascular cases to maintain stent patency when applied. We sought to assess the safety of DAPT 
administration following combination reperfusion therapies (IV alteplase + endovascular intervention) for acute ischemic stroke, 
and assess rate of symptomatic intracranial hemorrhage or death in a cohort of patients admitted to a large tertiary academic medical 
center. 
DESIGN/METHOD: This is a retrospective chart reciew of a prospectively collected database. We analyzed the rate of symptomat-
ic ICH and outcome in DAPT administration following combination reperfusion therapies, compared to those who underwent com-
bination reperfusion therapies but no DAPT administration. Correlation of the rate of intracerebral hemorrhage among the groups of 
patients who received DAPT and those who did not was assessed using Fisher exact test statistical analysis. 
RESULTS: A total of 23 patients underwent combination reperfusion therapies in the periods between January 2015 and Decem-
ber 2015. Of these, six (23%) were administered dual anti-platelets (aspirin + clopidogrel) immediately following combination 
reperfusion therapies (IV alteplase and endovascular mechanical intervention). Symptomatic intracranial hemorrhage in the group 
who immediately received DAPT following combination reperfusion therapies occurred in only one patient (16.6%); compared 
to three patients (17.6%) who developed symptomatic ICH in the group who underwent combination reperfusion therapies but no 
DAPT. The relative risk of developing ICH following combination reperfusion therapies and concurrent DAPT was 0.9444 (95% CI 
0.1200,7.4322). 
CONCLUSION: We found no statistical difference in the rate of symptomatic intracranial hemorrhage in patients who underwent 
combination reperfusion therapies and immediately received DAPT compared to those with combination reperfusion therapies but 
did not receive DAPT. Given the limitation of our sample size, caution is warranted in patients receiving combination reperfusion 
therapies and DAPT administration, although DAPT should not be considered an absolute contraindication following combination 
reperfusion therapies. 
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Implementation of different telerehabilitation services for a post-stroke population: facilitators and barri-
ers 
H. Corriveau1, M. Tousignant1, C. Richards2, S. Gosselin3, C. Dion4

1Research Centre on Aging, Sherbrooke, CANADA; 2Rehabilitation department, Université Laval, Québec, CANADA; 3Neurolo-
gy and Medicine Departments, CIUSSS de l’Estrie - CHUS, Sherbrooke, CANADA; 4, Centre de réadaptation Estrie, Sherbrooke, 
CANADA

INTRODUCTION: For stroke patients who return home with residual impairments, the literature supports the need to organize out-
patient rehabilitation services. However, a large proportion of individuals who require these services do not actually have access to 
them. The minister of Health of Quebec, Canada, has identified telerehabilitation as one of the priorities in telehealth application to 
respond to this demand.Consequently, it was imperative to demonstrate the optimal conditions to have a successful implementation. 
OBJECTIVES: The main objective is to evaluate the facilitator and barriers of the implementation. 
PATIENTS AND METHODS: The in-home telerehabilitation services were implemented in a public health establishment in Quebec 
(Canada), and it targeted post-stroke patients that needed one or various external rehabilitation services. The services that were im-
plemented included: teletreatment (telerehabilitation system), and teleconsultation (follow-up with a tablet). Barriers and facilitators 
targeted by clinicians, and managers were compiled along the intervention process by interview. 
RESULTS: Until now, 8 participants have finished one or both interventions. The main obstacle identified by the health care profes-
sionals was the risk of using a new way to provide the only treatment that was received by the patients and the one targeted by the 
manager, which was therapy selection and prioritization. Some technical problems were encountered during the implementation, 
which were mainly due to the public health computer network. However, those problems made up for a very interesting collabora-
tion between the research team and the technicians in the public healthcare information technology division. This close collaboration 
led to the main facilitator identified by clinicians: to have the opportunity to work with a technical team to improve the intervention. 
Moreover, to improve the quality of the intervention, a “clinical super-user” was trained to rapidly solve technological problems (e.g. 
sound, video problems) and many requests from the clinicians were fulfilled (e.g. wider camera angle). 
CONCLUSION: This implementation project, which provided telerehabilitation in a public healthcare system, encountered big 
challenges at different stages. However, the collaboration between the research and public multidisciplinary teams to solve these 
problems was successful. Given the large benefit for the patient to receive his/her intervention through telerehabilitation services, all 
stakeholders agreed to continue to improve the telerehabilitation implementation.
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Shortening the door-to-CT scan and door-to- needle time intervals in stroke thrombolysis
M.- S. Salvadeeswaran1, V. Sivanandan2, J. Vinoth2, M. Rajah SVRS2, P. Arun3, R. Lakshminarayanan3, B. Madi-
vala Venkateshappa3, K. Somalinga Nagendra1, S. Pandi1, J. Muhammed2

1Department of Neurosciences, Apollo Speciality Hospitals, Madurai, INDIA; 2Department of Emergency Medicine, Apollo Special-
ity Hospitals, Madurai, INDIA; 3Department of Radiology, Apollo Speciality Hospitals, Madurai, INDIA

Introduction:  
Smart, rapid and aggressive medical response significantly impacts morbidity and mortality in acute stroke. Guidelines now recom-
mend shortening the door-to-needle time traditionally considered as one hour to less than 45 minutes presently. 
Objectives 
To present data on door-to-CT scan time (DCT) and door-to-needle time (DNT) (administering the bolus of intravenous alteplase) in 
patients of acute ischemic stroke, treated with intravenous thrombolysis, at a tertiary referral center. 
Material and methods 
Local Ethics Committee approval was obtained. Data on all patients presenting with acute ischemic stroke requiring intravenous 
alteplase were prospectively collected between January 2013 and November 2015. Strategies were constantly revised to shorten the 
time of both DCT and DNT progressively. Information on the DCT and DNT were collected and the results analyzed. 
Results 
A total of 599 patients presented to the emergency services of our hospital with ischemic stroke in the stipulated period. Of these, 54 
presented in the window period for intravenous thrombolysis and received intravenous alteplase. A revised protocol: The “Apollo 
Madurai Protocol for Lysing Efficiently in Stroke” (AMPLES) was formed and implemented from 2013. Following this our DCT 
and DNT times progressively shortened to 12.12 (range 4 to 35)and 46 minutes (range 28 to 65) respectively in 2013, 9.07(range 5 to 
20) and 34.6 minutes(range 20 to 60) respectively in 2014, and 8.3 (range 5 to 15)and 28.5 (range 15 to 80) minutes respectively in 
2015. 
Conclusions 
Shortening the door-to-needle time is a feasible option in the treatment of acute ischemic stroke to improve outcomes significantly. 
Hospitals must evolve indigenous programs to accelerate the thrombolysis program.
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Endovascular therapy versus systemic thrombolysis in patients with anterior circulation large vessel occlu-
sion in a high-volume center 
M. Politi1, A. Kastrup1, M. Alexandrou1, C. Roth1, P. Papanagiotou1

1Hospital Bremen-Mitte, Bremen, GERMANY

Background and Purpose In patients with large vessel occlusions endovascular treatment (ET) with retrievable stents is increasing-
ly being used as an alternative or supplement to intravenous thrombolysis (IVT). The aim of this study was to analyze the impact of 
ET on clinical and radiological outcome in every-day clinical practice. 
Methods Using our prospectively obtained database we compared the rates of good outcome at the time of discharge (modified 
Rankin scale ≤ 2), in-hospital death, symptomatic intracranial hemorrhages (SICH) and infarct sizes in patients with distal intracra-
nial carotid artery, M1 and M2 occlusions during two time periods. From January 2008 to October 2012 all patients had been treated 
with IVT, (IVT group) whereas an endovascular therapy (ET group) with stent retrievers (with or without IVT) was routinely used 
from November 2012 to December 2014. 
Results Among 779 patients (mean age 73 years, median baseline NIHSS 14), 509 patients were treated with IVT and 270 patients 
received ET. Independent of age, stroke severity upon admission or location of the intracranial occlusion, significantly more patients 
in the ET group than in the IVT group had a good outcome (37% vs. 27%, p<0.01). The infarct sizes were significantly smaller after 
ET than IVT, whereas the SICH rates and in-hospital mortality were comparable between both treatment groups. The positive impact 
of ET on clinical outcome was most pronounced in patients ≥ 75 years (31% ET vs. 19% IVT, p<0.01), in patients with M1 occlu-
sions (43% ET vs. 25% IVT, p<0.01) and in patients with an admission NIHSS ≥ 14)(24% ET vs. 11% IVT, p< 0.05). 
Conclusions In every-day clinical practice and compared with IVT, endovascular treatment was safe, significantly improved early 
clinical outcome, and was associated with smaller infarctions. This beneficial effect appeared to be highest in older patients, more 
severely affected patients and in those with M1 occlusions. 
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Influence of age on clinical and revascularization outcomes on stroke endovascular reperfusion therapies: 
experience from a large academic medical center 
M. A. Babi1, J. Dodds1, L. F. Gonzales2, A. Zomorodi2, M. In-Ping Huang Cobb2, P. Brown3, T. Smith3, H. For-
rest1, C. Graffagnino1

1Neurology, Duke University Hospital, Durham, USA; 2Neurosurgery, Duke University Hospital, Durham, NC 27708, USA; 3Radiol-
ogy, Duke University Hospital, Durham, NC 27708, USA

BACKGROUND AND PURPOSE: Endovascular intervention with the use of newer generation stent-retriever devices for acute 
ischemic stroke improves revascularization and has recently been shown in several trials to improve functional outcome. The effect 
of these interventions in patients of advanced age (≥80 years of age) on clinical and radiological outcomes remains unclear, as most 
of these recent trials have excluded older patients. Prior studies have demonstrated that age greater than 80 years is predictive of 
poor clinical outcome and increased mortality after acute ischemic stroke. In this study, we sought to assess the effect of age on clini-
cal and angiographic outcome following acute stroke endovascular reperfusion therapy performed at a large tertiary academic center. 
DESIGN/METHOD: This is a prospectively collected database chart review. Influence of age (defined ≥80 years of age) on stroke 
recanalization, modified Rankin Scale (mRS) at 30-days, and symptomatic hemorrhage was analyzed. 
RESULTS: A total of 11 patients older than 80 years of age; underwent emergent endovascular reperfusion therapy for acute isch-
emic stroke in the periods between January 2015 and December 2015. Mean age was 85.8 (range 80-92). Mean symptoms-onset 
to groin stick-time was 5:33hours (range: 1:57 - 10:56 hours). Door to groin stick-time average was 77-minutes (range: 13 - 193 
minutes). Average NIHHS in our cohort was 17 (Range: 6-23). Mortality rate was 54.5%. Of the surviving patients, mean mRS at 
30-days was 2.5. Complete recanalization (defined as TICI >2b) was achieved in our entire patient cohort. Symptomatic intracranial 
hemorrhage occurred in one patient. 
CONCLUSION: Despite satisfactory recanalization rate in all of our patients, we have found that endovascular stroke intervention 
in the elderly population correlated with a high mortality rate in this small sample size. However, in those who survived acute stroke 
hospitalization, a reasonably favorable outcome (defined as mRS≤3) was achieved. Further studies are needed to explore the possible 
factors that predicts favorable outcome, and may further guide when selecting these patients for acute endovascular interventions.
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Mechanical thrombectomy in stroke: initial Indian experience
M.- S. Salvadeeswaran1, B. Madivala Venkateshappa2, K. Somalinga Nagendra1, P. Arun2, S. Pandi1, J. Vinoth3, 
M. Rajah SVRS3, P. Gandhirajan4, M. Babu4, A. Thiyagarajan4

1Department of Neurosciences, Apollo Speciality Hospitals, Madurai, INDIA; 2Department of Radiology, Apollo Speciality Hospi-
tals, Madurai, INDIA; 3Department of Emergency Medicine, Apollo Speciality Hospitals, Madurai, INDIA; 4Department of Intensive 
Care Medicine, Apollo Speciality Hospitals, Madurai, INDIA

Introduction: 
Stroke due to large vessel occlusion usually results in poor long-term outcomes despite standard intravenous thrombolytic therapy. 
Mechanical thrombectomy is now a well-established therapy for patients presenting with occlusions of large and proximal cerebral 
vasculature. 
Objectives 
To present an initial Indian experience of treating acute stroke with mechanical thrombectomy in indicated patients presenting to a 
tertiary referral center. 
Material and methods 
Local Ethics Committee approval was obtained. Data on all patients presenting with acute ischemic stroke requiring mechanical 
thrombectomy, between February 2015 and November 2015 were prospectively collected. The clinical and radiological profile at 
presentation, the clinical course and outcome were studied. 
Results 
A total of 245 patients presented to the emergency services of our hospital with ischemic stroke. Thirteen of these patients were can-
didates for mechanical thrombectomy. Twenty patients presented in the window period for intravenous thrombolysis and received 
intravenous alteplase as per standard protocol and seven of these patients were treated with mechanical thrombectomy subsequently. 
One patient admitted for myocardial infarction had received streptokinase two days prior and developed an in-hospital stroke when 
he was treated with mechanical thrombectomy. Five patients were treated directly with mechanical thrombectomy (four presented 
beyond the window period for intravenous thrombolysis and one was on oral anticoagulation). Of the patients undergoing mechani-
cal thrombectomy, anterior circulation was involved in 12 (left side in 8, right side in 4) and posterior circulation in one. Among the 
anterior circulation strokes the block was at the level of ICA-MCA in 2, M1 MCA in 8 and M2 MCA in two. Stroke-onset to catheter 
time was 75 to 360 minutes in anterior circulation cases and 17 hours in the only posterior circulation case. We used Solitaire de-
vice in 10, Trevo in 2 and cardiac balloon to dilate an ICA block at the neck level in one. Primary stent placement was done in two. 
Reperfusion rates were: complete opening (TICI 3) in 7, partial opening (TICI 2b) in 3 and persistent occlusion in 3 (involving A1 
segment in 2 and distal M1 in one. Outcomes were: excellent (mRS: 0) in 7, good (mRS: 1 to 2) in 2 and poor (mRS: 3 to 5) in 4 
(death due to cardiac event in 1, hemorrhagic transformation of infarct and need for hemicraniectomy followed by death in 1, residu-
al crossed aphasia in 1 and outcome classified as unknown since patient was taken against medical advice in 1). 
Conclusion 
Mechanical thrombectomy is a good option to treat select patients with large vessel occlusions who have a dismal prognosis other-
wise, and is expected to be increasingly available in India. 
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Heart and brain 

Functional outcome after cardiac arrest; preliminary results from a multicentered clinical trial
A. Peskine1, A. Cariou2, R. Sonneville3, J.- L. Diehl4, N. Deye5, A. Demoule6, C.- E. Luyt7

1Physical and Rehabilitation Medicine, Assistance Publique Hôpitaux de Paris Hôpital Pitié Salpêtrière, Paris, FRANCE; 2Med-
ical and Toxicological Intensive Care Department, APHP, Hôpital Cochin, Paris, FRANCE; 3Medical intensive care unit, APHP, 
Hôpital Bichat Claude Bernard, Paris, FRANCE; 4Medical intensive care unit, APHP, Hôpital Européen Georges Pompidou, Paris, 
FRANCE; 5Medical intensive care unit, APHP, Hôpital Lariboisière, paris, FRANCE; 6Pneumology and intensive care unit, APHP, 
Hôpital Pitié Salpêtrière, paris, FRANCE; 7Medical intensive care unit, APHP, Hôpital Pitié Salpêtrière, paris, FRANCE

Introduction: Out-of-hospital cardiac arrest is a significant global health problem. There have been considerable investments in im-
proving the emergency medical response to OHCA, with associated improvements in survival. However, there are, to this date, no 
specific recommendation for long term follow up. However, cognitive impairment, decreased quality of life and mood disorders may 
occur for 42 to 50% of cardiac arrest survivors. 
We are currently conducting a multicentered prognostic study of the long term functional outcome in cardiac arrest survivors. Cogni-
tive impairments, mood disorders and altered quality of life are assessed in the study. 
Objective: the aim of the study is to describe the functional and neurological outcome 18 months after an out of hospital cardiac ar-
rest. We present here the preliminary results, concerning the patients having finished the study in November 2015. 
Materiel & methods: In this prospective study, all adult patients admitted alive after an out of hospital cardiac arrest and conscious 
within the first two weeks are consecutively included in one of the seven intensive care units participating in the study. Prehospital 
and ICU data are collected. Long term outcome at 18 months is assessed during a one to one session with a PMR specialist (AP). 
Glasgow Outcome Scale Extended, NiHSS, Vocational integration, anxiety and depression, autonomy in daily living, executive com-
plaints and cognitive impairments are assessed during the session. 
Results: Between March 2013 and May 2014, 53 patients have been included. Ten patients have been lost to follow up. 44 patients 
were assessed: 30% (13 patients) had no complaints and reported complete return to premorbid level. 26% (11 patients) had some 
complaints but were autonomous for daily and elaborate activities. 35% (15 patients) had difficulties hindering their return to pre-
morbid level. 4 patients were not autonomous in daily living but all had normal level of consciousness. 
Conclusion: patients admitted alive after out of hospital cardiac arrest and awake within the first two weeks were expected to have a 
good outcome. However, more than a third of them have some complaints and difficulties preventing them a return to their premor-
bid level of functioning. Better predictive prognosis should help us draw a specific pattern of long term follow up for these patients. 
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High frequency of unruptured intracranial aneurysms in female patients with ischaemic heart disease
E. Giyazitdinova1, B. Muinjonov1

1Neurology, Tashkent Medical Academy, Tashkent, UZBEKISTAN

Objectives:Concurrence of coronary atherosclerotic lesions and intracranial aneurysms has been pointed out in several postmortem 
and clinical studies. However, the relative risk for intracranial aneurysms in patients with ischaemic heart disease remains uncertain. 
The aim of this study is to elucidate clinically whether ischaemic heart disease is a risk factor for intracranial aneurysms. 
Methods: Between October2013 and May 2015, 84 patients with ischaemic heart disease with angiographically established coronary 
artery stenoses who had no history of stroke (ischaemic heart disease group; men:women=58:26, mean (SD) age=61.1 (9.6) years) 
and 200 age matched subjects with minor neurological disorders who had no history of ischaemic heart disease (control group; men- 
:women=117:83, mean (SD) age=62.0 (9.2) years) were screened with magnetic resonance angiography (MRA) for the presence of 
unruptured intracranial aneurysms. For all MRA positive patients, selective angiography was then undertaken. 
Results: In the ischaemic heart disease group, the frequency of unruptured intracranial aneurysms established angiographically was 
3.4% for men and 15.4% for women, compared with 2.6% and 3.6% respectively in the control group. Multiple logistic regression 
analyses disclosed that ischaemic heart disease was a significant and independent predictor for intracranial aneurysms in women. 
Conclusions:These results suggest that in women ischaemic heart disease is a risk factor for intracranial aneurysms. Coexistence of 
intracranial aneurysms should be suspected in women.
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The analysis of all hemorrhagic events of the clopidogrel in high-risk patients with acute non-disabling 
cerebrovascular events (CHANCE) trial a running title: “Hemorrhagic events in dual antiplatelet therapy”
L. Shujuan1, W. David2, G. Li3, D. Yi4, L. Hao5, Z. Huaguang6, W. Anxin6, M. Xia6, L. Liping6, Z. Xingquan6, W. 
Yilong6, W. Guangyao6, J. Jing6, W. Yongjun6

1Neurology, Beijing Chaoyang Hospital, Beijing, CHINA; 2, Illinois Neurological Institute, chicago, USA; 3, Southwest Hospital, 
chongqing, CHINA; 4, Huashan Hospital, shanghai, CHINA; 5, China National Clinical Research Center, beijing, CHINA; 6, Beijing 
TianTan Hospital, beijing, CHINA

Question: Toexplore the difference of hemorrhagic events among patients on either mono-antiplatelet or dual-antiplatelet therapy 
in patients enrolled in the trial of Clopidogrel in High-Risk Patients with Acute Nondisabling Ischemic Cerebrovascular Events 
(CHANCE). 
Methods: This was an ad-hoc analysis of the CHANCE trial, data on all patients with any hemorrhagic event was reviewed and ana-
lyzed. Cox proportional-hazards regression was used to determine factors association with any bleeding. 
Results: In CHANCE trial, 2584 patients were randomly assigned to the clopidogrel-aspirin group and 2586 to the aspirin group. 
There were a total of 101 (2%) hemorrhagic events reported from 50 different hospitals. Clopidogrel-aspirin group had 60 (2.3%) 
cases and aspirin group had 41(1.6%, p=0.09). Moderate or severe hemorrhagic events occurred in 7 patients (0.3%) in the clopido-
grel-aspirin group and in 8 (0.3%) in the aspirin group (P = 0.73).Of 36 (0.7%) cases of intracranial hemorrhages 20(0.4%) in the 
clopidogrel-aspirin group and 16(0.3%) in the aspiring group. Each group had 8(0.3%) cases of symptomatic hemorrhagic strokes. 
Other common hemorrhagic events included 24(0.5%) cases of skin bruises, 13(0.3%) gastrointestinal hemorrhage, 9 (0.2%) gum 
hemorrhages and 8 (0.2%) intra-ocular hemorrhages. 
Conclusions: There was no overall significant difference in hemorrhagic events (P=0.29), especially no difference in the rate of in-
tracranial hemorrhages among the two treatment groups. However, when considering the non-intracranial hemorrhagic events, dual 
therapy group had slightly more events in gastrointestinal hemorrhage, intraocular hemorrhages, epistaxis and skin bruises (with or 
without statistical difference). Patients enrolled with minor strokes had an increased risk of hemorrhagic events regardless of treat-
ment groups, a phenomenon not seen in patients with high risk TIAs. Older age, male gender, history of aspirin or proton pump in-
hibitor usage were associated with increased risk of hemorrhage regardless of which treatment group the patient was in. Any patient 
with a hemorrhagic event had worsening of functional outcome. In contrary, patients with higher BMI had lower risk of hemorrhagic 
events.
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SICFAIL - stroke induced cardiac failure in mice and men
M. Bieber1, P. Kraft1, S. Wiedmann2, O. Ritter3, S. Frantz4, P. Heuschmann2, C. Kleinschnitz1

1Neurology, University Hospital Wuerzburg, Würzburg, GERMANY; 2Clinical Epidemiology and Biometry, University Hospital 
Wuerzburg, Würzburg, GERMANY; 3Internal Medicine I, City Hospital Brandenburg, Brandenburg, GERMANY; 4Internal Medi-
cine III, University Hospital Halle, Halle (Saale), GERMANY

Question: Cardiac diseases are established risk factors of ischemic stroke (IS). Conversely, there is increasing evidence that brain 
ischemia can cause cardiac dysfunction, in particular during the acute phase1,2. The mechanisms underlying this neurogenic heart 
disease are incompletely understood. However, recent evidence shows that IS leads to a dysbalance of the autonomic system with 
augmented sympathetic activity3-5. In contrast, little is known about the delayed consequences of IS on cardiovascular function. We 
hypothesized that IS can induce long term systolic dysfunction (SD) in mice and men that might be modifiable by therapeutic inter-
ventions. 
Methods: In the experimental part of the study, focal cerebral ischemia will be induced in mice by transient middle cerebral artery 
occlusion (tMCAO). Cardiac function will be monitored by serial echocardiography until week 8 after stroke and correlated with 
neurological outcomes. In addition, hemodynamic measurements, determination of sympathetic activity, biomarker studies and a 
therapeutic treatment will be performed. In the clinical part, we will estimate the prevalence of SD after IS and identifying associated 
factors in acute stroke patients. Furthermore the natural course of SD up to 6 months after IS will be determined. 
Results: Our initial investigations revealed that cardiac ejection fraction and fractional shortening was significantly reduced 8 weeks 
after tMCAO while heart blood volume and plasma BNP-levels were elevated, thereby reflecting features of chronic SD. Further-
more gene expression levels of TYROSINE HYDROXYLASE and elevated plasma catecholamine levels confirmed that this stroke 
induced SD development is a sympathetic transduced effect. In a translational approach, treatment with a ß-blocker (Metoprolol), 
known from the clinical routine, improves cardiac parameter outcome and reduces plasma catecholamine levels after tMCAO treat-
ment. After two years of the clinical study, about 500 IS patients were recruited and 89% underwent echocardiography. At baseline 
SD was observed in 13% during the acute phase. 
Conclusions: In the experimental part additional experiments in the present tMCAO model including analysis of aged and comorbid 
animals are necessary to confirm these results further and to elucidate the underlying pathophysiology. Based on our previous exper-
imental findings, in the clinical part we currently take a closer look at long term sympathetic activity and strategies to treat the possi-
ble increased SD risk in stroke patients.

References: 1Kumar et al. Lancet neurology. (2010); 2Min et al. Stroke. (2009); 3Samuels Circulation. (2007); 4Lymperopoulos et al. 
Circulation research. (2013); 5Sörös et al. Lancet neurology. (2012)
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Anticoagulation drug use prior to aneurysmal subarachnoid hemorrhage: influence on neurological out-
come - a single center series
P. Schuss1, A. Hadjiathanasiou1, S. Brandecker1, V. Borger1, H. Vatter1, E. Güresir1

1Department of Neurosurgery, University of Bonn, Bonn, GERMANY

Objective: Favourable functional outcome in patients presenting with aneurysmal subarachnoid hemorrhage (SAH) is determined by 
several factors. Nevertheless, data on the influence of prior use of oral anticoagulation drugs on functional outcome in patients suf-
fering from SAH is scarce. We therefore analyzed our institutional data. 
Methods: From January 2009 to April 2015, 455 patients suffering from aneurysmal SAH were admitted to our institution. Informa-
tion, including patient characteristics, treatment modality, aneurysm size and location, radiological features, and functional neurolog-
ical outcome were assessed and further analyzed. 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 16 of 455 patients suffering from aneurysmal SAH were on anticoagulation therapy prior to ictus (4%). Pa-
tients without anticogulation therapy were significantly younger compared to patients with anticoagulation therapy prior to SAH 
(p<0.0001). Furthermore, patients without anticogulation therapy presented in a significantly better clinical condition compared to 
patients with anticoagulation therapy prior to SAH (p=0.04). Additionally, patients without anticogulation therapy achieved signifi-
cantly more often favourable functional outcome compared to patients with anticoagulation therapy prior to SAH (p=0.04). Howev-
er, anticoagulation therapy was not identified as significant and independent predictor for unfavourable outcome in the multivariate 
analysis. 
Conclusions: The present data suggests that anticoagulation therapy prior SAH is not an independent factor influencing functional 
outcome in patients suffering from SAH. Therefore, treatment should not be omitted. Nevertheless, cautious management is neces-
sary in patients with known anticoagulation therapy prior to SAH.
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Black hole sign on CT: a novel predictor for hematoma growth in patients with intracerebral hemorrhage
Q. Li1, X. Wei2, G. Zhang1, X.- C. Wang1, X.- Y. Qin1, P. Xie1

1Neurology, The First Affiliated Hospital of Chongqing Medical University, Chongqing, CHINA; 2Medical Technology, Chongqing 
Medical and Pharmaceutical College, Chongqing, CHINA
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Intracerebral/subarachnoid haemorrhage and venous diseases 

Long-term functional outcome following subarachnoid haemorrhage after anterior communicating artery 
aneurysm rupture
A. Peskine1, M. Brondel1, C. Colonne2, L. Puybasset3,2, P. Pradat-Diehl1,3

1Physical and Rehabilitation Medicine, Assistance Publique Hôpitaux de Paris Hôpital Pitié Salpêtrière, Paris, FRANCE; 2Anesthesi-
ology and Critical care, AP-HP, Paris, FRANCE; 3, Pierre and Marie Curie-Paris 6 University, Paris, FRANCE

Introduction: Aneurysmal subarachnoid haemorrhage (aSAH) is a medical emergency associated with substantial morbidity and 
mortality. The incidence of aSAH ranges from 2 to 16 per 100000. Around half of these patients die within a month, and about 15% 
of the patients are functionally dependent at 3 to 12 months. 46% of survivors may have long-term cognitive impairment, with an 
effect on functional status and quality of life. 
Question : The aim of this study is to describe long-term functional outcome after aSAH caused by the rupture of an aneurysm on the 
anterior communicating artery. 
Methods: Between February 2005 and February 2010, 198 patients were admitted in our hospital after SAH caused by rupture of an 
aneurysm on the anterior communicating artery. Forty-four patients showed moderate to severe disability 6 months after bleeding: 
they were included for a long term functional assessment. 
Results: Assessment of outcome according to the Glasgow Outcome Scale Extended : 21% were dead; No patient were in persistent 
vegetative state; 33% were severely disabled; 26% were moderately disabled; 20% had a good recovery, including 5% reporting 
return to premorbid status. 74% of the patients complained of retraction of participation in leisure activities. 9% were living perma-
nently in an institution. 43% of the patients working at the time of onset had returned to work. Fatigue was reported by 52% of the 
patients. 
Conclusion : After subarachnoid haemorrhage, even If the functional status seems favourable at 6 months, some patients may experi-
ence disabilities and restrictions of participation in the long term. In this study, more than half of the patients reported decreasing of 
leisure activities and fatigue.

Rreference : SA M, Kreiter KT, Copeland D, Bernardini GL, Bates JE, Peery S, et al. Global and domain-specific cognitive impair-
ment and outcome after subarachnoid hemorrhage. Neurology. 2002;59:1750-8
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Glasgow Coma Scale (GCS) in intracerebral haemorrhage (ICH): does the side of the bleed affect measure-
ment? 
B. Lonergan1, D. Gill1, A. Rossiter1, R. Lobo1, A. Kar1

1Imperial College, London, UNITED KINGDOM

Background and aims: Primary intracerebral haemorrhage (ICH) accounts for 10-15% of all strokes1. In general, the left cerebral 
hemisphere has a more prominent role in language and speech compared to the right 2. As verbal response contributes towards scor-
ing of the Glasgow Coma Scale (GCS), we hypothesise that patients with left-sided ICH will have a reduced GCS for the verbal 
component when compared to patients with right-sided bleeds. 
Methods: This was a single-centre retrospective study. Multivariate regression analysis was performed on data from consecutive 
patients presenting between 2010 and 2014 to Imperial College Healthcare NHS Trust (ICHNT, United Kingdom) with spontaneous 
ICH. The dependent variable was emergency department assessment of GCS, and the predictor variable was ICH location as deter-
mined by computed tomography (CT) scanning. Other potentially confounding predictor variables that were adjusted for include 
haematoma volume, sex, age, systolic and diastolic blood pressure, blood glucose, oxygen saturation, heart rate, respiratory rate, and 
temperature. 
Results: Complete data was available for a total of 424 patients. As compared to right-sided ICH, left-sided bleeds were inde-
pendently associated with a lower GCS (coefficient 0.608, 95% confidence interval 0.065 to 1.151, p=0.028). Additionally, patients 
with right-sided ICH had a higher verbal component of their GCS (coefficient 0.724, 95% confidence interval 0.350 to 1.099, 
p<0.0001). There were no statistically significant differences in the motor and eye component of GCS between right and left sided 
bleeds. 
Conclusions: Left-sided ICH is independently associated with reduced GCS, due to a reduced verbal component. This is likely due 
to the greater role of the left hemisphere in controlling speech. This work highlights that the GCS should be interpreted in light of the 
side of the ICH when assessing for neurological deterioration.

References 
1. Keep RF, Hua Y, Xi G. Intracerebral haemorrhage: mechanisms of injury and therapeutic targets. Lancet Neurol [Internet]. 2012 
Aug 13;11(8):10.1016/S1474-4422(12)70104-7. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3884550/ 
2. Taylor KI, Regard M. Language in the right cerebral hemisphere: contributions from reading studies. News Physiol Sci. 
2003;18(11):257-61.
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Correlation between AQ scores and parameters of DTT in acute stroke: a pilot study 
J. K. Choi1, H. D. Kim2, G. C. Kim2

1Physical Medicine & Rehabilitation, Asan Medical Center, Seoul, SOUTH KOREA; 2Physical Medicine & Rehabilitation, Kosin 
Univerity Hospital, Busan, SOUTH KOREA

Objective: The arcuate fasciculus (AF) is prime neural tract in language function. It is noticeable that one major problem of the 
cases reported with AF lesions is that they are usually due to stroke and tumors. Injury of the AF has been reported to cause various 
types of language problems such as deficits of comprehension or speech production as well as conduction aphasia. However, the role 
of the AF in the dominant hemisphere in acute stroke patients with language function has not been clearly identified. We investigated 
the relation between language function and diffuse tensor tractography (DTT) findings for the AF in acute stroke patients. 
Methods: Retrospective analysis was conducted through medical record and DTT findings investigation on 25 patients, who con-
secutive right-handed acute stroke patients with executed diffuse tensor image scanning and Korean-Western Aphasia Battery 
(K-WAB) following lesions in the left hemisphere. Total 8 patients were selected excluding the patients with relapse of stroke, pati-
ents had stroke on both hemisphere and aphasia quotient (AQ) scores on K-WAB above 92.8 (Table 1). The AQ scores of K-WAB 
were used for assessment of language function. We measured values of fiber numbers(FN), fractional anisotropy(FA) and voxel num-
bers(VN) of the entire AF in the affected hemisphere were measured, and the ratios of FN, FA and VN were calculated by dividing 
the value of the AF in the affected hemisphere by the value of the AF in the unaffected hemisphere (Table 2). It was confirmed the 
correlation between AQ scores and the values of DTT parameter by Spearman‘s correlation coefficient. 
Results: Powerful positive correlation was observed between AQ scores and FN(r=0.905, p=0.002), VN(r=0.810, p=0.015) and ratio 
of FN(r=0.905, p=0.002), ratio of VN (r=0.762, p=0.029). However, no correlation was observed between the AQ scores and FA, 
and the ratios of FA (Table 3). 
Conclusion: The AQ scores was statistically significant correlation in ratio of FN, VN as well as FN, VN of dominant hemisphere in 
acute stroke patients.
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The effect of an arm sling on gait efficiency in hemiplegic patients with stroke using each type of cane: a 
randomized clinical trial
Y.- G. Jeong1, J.- W. Koo2

1Rehabilitation Medicine, Dongguk University Ilsan Medical Center, Gyeonggi-do, SOUTH KOREA; 2Occupational and Environ-
mental Medicine, The Catholic University of Korea, Seoul, SOUTH KOREA

Despite some uncertainty regarding the efficacy and timing of various modalities, walking aids and arm slings are still the preferred 
treatment modality for poor walking capacity and shoulder subluxation in hemiplegic patients with stroke. The purpose of this study 
was to investigate the difference in oxygen consumption associated with the gaits of hemiplegic patients in terms of each type of 
cane used according to the arm sling. Fifty-seven hemiplegic patients with shoulder subluxation were divided into single cane (n=30) 
and quad cane group (n=27) based on walking aids as usual. All patients completed two consecutive days of walking with their own 
cane, with and without an arm sling assigned randomly. We measured the oxygen expenditure and oxygen cost using a portable gas 
analyzer and heart rate during a 6-min walk test (6MWT) and a 10-m walk test (10MWT). We performed a two-way analysis of 
variance (ANOVA) on the interaction of the group (single cane versus quad cane), with and without an arm sling with repeated mea-
sures for oxygen expenditure, oxygen cost, gait endurance (6MWT), gait velocity (10MWT), and HR. The oxygen expenditure and 
oxygen cost were lower with the arm sling (P<0.01) than without the arm sling, and the gait endurance were higher (p<0.01) with 
the arm sling among the patients with single cane. Patients with quad cane did not show any significant differences in all variables 
on arm sling used. Our study revealed that an arm sling may be used to improve gait efficiency in hemiplegic patients with shoulder 
subluxation who are dependent on single cane. However, our conclusions are only preliminary because of the small sample size and 
a relatively short-term effect.
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Views of physiatrists and physical therapists on the use of gait-training robots for stroke patients
C. G. Kang1, M. H. Chun1, D. Y. Kim1

1Rehabilitation Medicine, Asan Medical Center, Seoul, SOUTH KOREA

Purpose: Gait-training robots have been developed for stroke patients with gait disturbance. It is important to survey the views of 
physiatrists and physical therapists on the characteristics of these devices during their development.

Subjects and Methods: A total of 100 physiatrists and 100 physical therapists from 38 hospitals participated in our questionnaire 
survey. 
Results: The most common answers about the merits of gait-training robots concern improving the treatment effects (28.5%), follo-
wed by standardizing treatment (19%), motivating patients about treatment (17%), and improving patients’ self-esteem (14%). The 
subacute period (1-3 months post-stroke onset) was most often chosen as the ideal period (47.3%) for the use of these devices, and a 
functional ambulation classification of 0-2 was the most selected response for the optimal patient status (27%). The preferred model 
was the treadmill type (47.5%) over the overground walking type (40%). The most favored commercial price was $50,000-$100,000 
(38.3%). The most selected optimal duration for robot-assisted gait therapy was 30-45 min (47%), followed by 15-30 min (29%), 45-
60 min (18%), ≥ 60 min (5%), and < 15 min (1%). 
Conclusions: Our study findings could guide the future designs of more effective gait-training robots for stroke patients.
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The sustained effect of peroneal nerve functional electrical stimulation assisted gait training in patients 
with chronic stroke: a pilot multicenter clinical trial
M. Ochi1, N. Kato1, S. Saeki1, K. Hachisuka1

1University of Occupational and Environmental Health, Kitakyushu, JAPAN

Background 
WalkAide is a sophisticated surface functional electrical stimulation system designed to restore mobility to patients with foot drop. 
WalkAide is single channeled with transcutaneous electrodes with the wireless control of stimulation through a tilt sensor. The pur-
pose of study is to determine the effect of WalkAide assisted gait training in combination with physiotherapy after stroke. 
Methods 
This was a multicenter clinical trial. Twenty individuals who had experienced stroke ≥6 months previously and had a functional am-
bulation classification score of ≥5 took part in the 4-week intervention, and were followed up for 1-mo post intervention. WalkAide 
assisted gait training, and physical therapy was combined during interventions. 
Results 
Participants showed significant gains in a lower extremity Fugl-Meyer assessment, 10-meter walk test, and 6-minute walk test on 
WalkAide (P < 0.01) between before and after intervention. Moreover, these significant gains were showed between before and 1-mo 
post intervention. No adverse event was reported. 
Conclusion

WalkAide assisted gait training was safe, and can significant improve lower extremity function and gait ability in independently am-
bulant chronic stroke patients. The improvement was sustained after interventions.
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Nitric oxide and c-reactive protein levels in ischemic stroke and ITS subtypes: correlation with clinical out-
come
A. Umarov1, K. Daminova1, A. prokhorova1, G. Rakhimbaeva1

1Department of Neurology, Tashkent Medical Academy, Tashkent, UZBEKISTAN

Background: Studies in different populations have shown that ischemic stroke can trigger an acute phase response resulting in a rise 
of plasma concentration of C-reactive protein (CRP). However, there are very limited studies on CRP and first ischemic stroke divi-
ded into subtypes. High levels of CRP may also be associated with poor outcome. 
Objective: The present study was taken up to investigate the prognostic value of CRP within 24 h of onset of ischemic stroke. 
Materials and methods: 78 patients with first stroke and 74 age- and sex-matched healthy controls were involved in the study. 
High-sensitivity C-reactive protein (hsCRP) levels were estimated, and follow-up interviews were conducted with patients at 3, 6, 
and 12 months post-event to determine stroke outcome. In addition to this plasma, NO(x) (nitrate and nitrite) was measured to detect 
the serum NO (an important biomarker of inflammation and oxidative stress) levels in ischemic stroke patients and controls. The 
relationship between CRP value and poor outcome (>2 on modified Rankin Scale Score and <5 on an extended Glasgow outcome 
scale) was studied. 
Results: There was a significant association between elevated levels of CRP and NO with the disease. A stepwise multiple logistic 
regression analysis confirmed these findings after adjustment for potential confounders [adjusted odds ratio = 2.890, 95% CI (1.603-
5.011) with p < 0.01 and adjusted odds ratio = 2.364, 95% CI (1.312-3.998) with p < 0.01 for hsCRP and NO, respectively]. After ad-
justment of potential confounders, patients with high CRP levels had a significant increased risk of poor outcome [adjusted odds ra-
tio = 3.50, 95% CI (1.312-6.365) and p < 0.001]. Elevated levels of hsCRP associated significantly with all stroke subtypes classified 
according to Acute Stroke Treatment classification except for lacunar stroke and stroke of other determined etiology. 
Conclusion: NO and hsCRP levels predict the incidence of ischemic stroke, and hsCRP is an independent prognostic factor of poor 
outcome at 3 months.
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Analyses of the subjective postural vertical in frontal and sagittal planes with respect to the sitting pressure 
distribution in early phase stroke patients
M. Inoue1, Y. Fujino1, K. Amimoto2, K. Fukata1,2, Y. Hasuda1, T. Hosoya1, N. Matsumoto1, S. Takaishi1, S. Maki-
ta1, H. Takahashi1

1, Saitama Medical University International Medical Center, Hidaka, JAPAN; 2Faculty of Health Siences, Tokyo Metropolitan Uni-
versity, Arakawa, JAPAN

Question  
Subjective postural vertical (SPV) is an important cognitive factor that affects to control postural balance in post stroke patients. The 
SPV consist of the parameters in frontal and sagittal planes. However, the relationship between the SPVs and the sitting balance in 
post stroke patients is still unknown. The purpose of this study is to investigate the relationship between the SPV in each planes and 
the sitting pressure distribution in acute phase stroke patients. 
Methods 
Twenty-one stroke patients (mean age=66.5±9.6 years, right brain damage=11, left brain damage=10) participated in this study. We 
measured the SPV using the Vertical Board (VB) which is manually moved in frontal and sagittal planes. Eight trials were performed 
in a pseudo-random sequence in each planes. We obtained the SPV orientation (SPV-orient) by mean values, and the SPV uncer-
tainty (SPV-uncert) by standard deviation. The ratio of sitting pressure was calculated by peak load by pressure monitor. Correlation 
analyses between the SPV in each planes and the ratio of sitting pressure were carried out using the Pearson test. The patients under-
stood their informed consent under the approval of ethics committees. 
Results 
The correlation between the SPV-uncert and the sitting pressure distribution in frontal plane was r=0.64(p<0.01). In sagittal plane, 
there were no significant correlation between SPVs and pressure. 
Conclusions 
In frontal plane, the sitting pressure more inclined to paretic-side if the SPV-uncert was higher. Therefore, it suggests that the sitting 
postural control in frontal plane is influenced by instability of the SPV. On the other hand, it is considered that lateralization of the 
SPV in sagittal plane is not caused by spatial disorientation due to brain damage.
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Table 1. Baseline characteristics of the study group

 
 Patient (n=13)

 

Normal (n=11)
 
 

Male : Female (n)
 

9:4
 

5:6
 
 

Age (years)
 

53.8
 

38.2
 
 

Lesion site
 

  
 

Rt.MCA infarction
 

10
 

-
 
 

Rt. BG - CR infarction
 

1
 

-
 
 

Rt. BG ICH
 

1
 

-
 
 

Rt. P-O ICH
 

1
 

-
 
 

K-MMSE (score)
 

27.2±5.3
 

-
 
 

Duration of stroke (day)
 

28.9±16.9
 

-
 
 

K-MBI (score)
 

51.5±11.6
 

-
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The neural mechanism of figurative comprehension for right brain injured patients
J. K. Choi1, Y. G. Yi1, D. Y. Kim1, M. H. Chun1

1Physical Medicine & Rehabilitation, ASAN MEDICAL CENTER, Seoul, SOUTH KOREA

Introduction: Patients with right hemisphere injury show difficulty in comprehension of figurative language. A few studies have 
demonstrated the role of right hemisphere in figurative language comprehension, but it is still controversial. Proverb is a type of fi-
gurative language, and comprehension of proverbs can be affected by the characteristics, such as familiarity and transparency. There 
are no studies that have compared the activation of brain regions in proverbs with different characteristics, especially in right brain 
injured patients. 
Objective: The aim of this study was to examine the neural mechanism in processing proverbs, and the difference in activation re-
gion according to characteristics of proverbs, using functional magnetic resonance imaging (fMRI) especially in right brain injured 
patients. 
Methods:, Eleven healthy adults and thirteen right brain injured patients were enrolled from march 2014 to may 2015. We included 
right handed persons with no other neurological disease and native Korean speakers, and excluded persons with metallic implants 
or claustrophobia. We grouped the proverbs into four categories by transparency and familiarity, and transparency was relates to 
whether the figurative meaning of the proverb is easily understandable on first account. We showed 10 blocks of proverbs from four 
categories and literal sentence randomly, each sentence on screen for 6 seconds. Subjects were instructed to silently think about the 
meaning during the test. Functional MRI were conducted to estimate the activities of brains.  
Results:When compared to the control group, right brain injured patients showed higher activity in mainly left hemisphere when 
proverbs were presented rather than literal sentences. Transparent proverbs showed higher activity in the left inferior frontal gyrus in 
right brain injured patients (Fig.2) compared to transparent proverbs (uncorrected p-value 
Conclusion: When proverbs were presented rather than the literal sentences, the right brain injured patients showed higher activity 
in mainly left hemisphere than that of the control group. The left hemisphere seems to participate in the recovery of understanding 
the proverb in right brain injured patients. Considering that the activation pattern according to the type of proverbs is different in 
right brain injured patients compared to the normal population, region related to prosody understanding might undergo neuroplastic 
change after the right brain injury.
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Behavioral changes in ischemic gerbils induced by nicotine exposure and submitted to continuous treadmill 
training
T. T. Kitabatake1, R. C. Brito2, J. de Araujo2

1University of Sao Paulo, Ribeirao Preto, BRAZIL; 2, University of São Paulo, Ribeirão Preto, BRAZIL

Nicotine is the primary main cause of lung cancer, cerebrovascular and heart disease. Among the cerebrovascular disease, the stroke 
is an important neurological disease and can cause permanent damage to the survivors. In this way, physical activity has been shown 
to be effective in maintaining the health and brain structures with beneficial effects on motor behavior.  
This work aims to analyze the behavioral effects of the application of nicotine and their repercussion after treadmill training. In this 
study gerbils were exposed to nicotine and ischemia by carotid occlusion surgery and exposed to continue treadmill training for five 
consecutive days with a time of 15 minutes at a speed of 5 m/min. 100 Meriones unguiculatus divided into 10 groups were used: CG 
(Control Group), CSG (Control Salina Group), CNG (Control Nicotine Group), SG (Sham Group), SSG (Sham Salina Group), SNG 
(Sham Nicotine Group), SSNG (Sham Stimulated Nicotine Group), IG (Ischemic Group), ING (Ischemic Nicotine Group) and ISNG 
(Ischemia Stimulated Nicotine Group). For nine consecutive days, each animal of nicotine groups received intraperitoneally an in-
jection of 1mg/kg (-) - nicotine (Sigma) dissolved in saline, recalculated with 1mg of nicotine volume of 1 ml saline. On the 6th day 
after surgery an activity cage (AC) was used to collect spontaneous motor behavior, and the forced motor behavior was analyzed by 
a Rota-Rod test (RR). Data from spontaneous motor behavior, obtained in AC, showed an increase in the distance travel, speed and 
crossings in the CNG compared to SSNG, CG, SSG, ISNG, and SG. In time of activity, the CNG showed an increase than the SSG 
and SG. The IG showed an increase among CG, SSNG, ISNG, SSG and SG in the distance traveled and average speed. On the other 
hand, the IG in AC showed an increase in time of activity when compared to SNG. About the crossings behavior, the results showed 
that IG had an increase compared to SSNG, ISNG, CG and SG. Also, about the crossing behavior the SSNG presented a decrease in 
relation to the CSG and SNG. In the intervention groups, ING had an increase when compared to SSNG, ISNG, CG, SG and SSG 
in distance, speed and crossings. Statistics for distance traveled, average speed, activity time and crossing are respectively (F9,93 
= 3.12, p <0.05); (F9,93 = 3.12, p <0.05); (F9.93 = 3.13, p <0.05); (F9,93 = 3.33, p <0.05). The forced motor behavior in RR test 
showed an increase in the CNG compared to other groups except the SSNG and also SSNG compared with IG, SNG, ING and CSG 
(F9,93 = 3.39, p <0.05). This study suggests that nicotine application for nine consecutive days increases behavioral activity from 
naive animals and animals after ischemia. Regarding stimulated ischemic animal, behavioral data showed that they differ from CNG 
animals in all behavioral tests, except for the activity time, and the GIN showed a significant improvement compared to the treated 
animals in relation to its controls.
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Rehabilitation and reorganisation after stroke: experimental and clinical aspects

Early rehabilitation after stroke: outcome of San Pellegrino Terme test 
G. P. Salvi1, L. Smirni1, L. Manzoni1, M. Simonini1, E. Ancona2, C. Russo2, A. Quarenghi1

1U.O. Riabilitazione Neuromotoria, Istituto Clinico Quarenghi, San Pellegrino Terme, ITALY; 2Scuola di specializzazione Medicina 
Fisica e Riabilitativa, Università degli studi G. D‘Annunzio, Chieti-Pescara, ITALY

QUESTION 
The aim of our study is evaluating the effect of tilting up the patients in the early rehabilitation after stroke. 
METHODS 
We evaluated thirty-six stroke inpatients from Neurorehabilitation Ward of Istituto Clinico Quarenghi both haemorrhagic (12) and 
ischemic (26). The event should have occurred in twelve months, both heart and breathing stability were required. Patients were divi-
ded in two similar groups: eighteen patients both in the TREATMENT GROUP (10 males and 8 females, average age 71,3 years old, 
range 16-87) and in the CONTROL GROUP (11 males and 7 females, average age 69 years old, range 49-86). The TREATMENT 
GROUP followed the protocol for thirty days, with twenty treatments including 45 minutes of rehabilitation with a therapist and 30 
minutes of tilting table ERIGO® (Hocoma AG, Switzerland); the CONTROL GROUP included 45 minutes of rehabilitation with a 
therapist only. We tested all the patients of both groups with NIHSS scale (National Institute of Health Stroke Scale);TINETTI scale 
and FIM (Functional Independence Measure). Furthermore we registered heart rate, blood pression and oxygen saturation for each 
patients of both the groups (fig.2).  
RESULTS 
Multiple regression analysis revealed that NIHSS SCALE outcomes improved both in the TREATMENT GROUP and in the CONT-
ROL GROUP (fig.1), but both the balance and the gait section of TINETTI scale improved with statistical significance (p = 0,0023) 
in the TREATMENT GROUP (fig.1). FIM outcomes improved with statistical significance (p = 0,0001) in both the groups (fig.1). 
CONCLUSIONS 
Despite the little sample we analyzed, our study revealed that treatments with robotic tools are an integral part of rehabilitation work 
above all in the early post stroke period and tilting table improves both gait and balance performances in the patients. Furthermore 
the robotic system increased patients work-load. Neither hypotension nor muscles tone increases were recorded during tilting sessi-
ons with ERIGO® system.
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Early mobilization in the neuro ICU: perception and current practices in 2 Argentina academic medical 
centers
N. Ciarrocchi1, C. Perez Acosta1, R. Baez1, F. Rosciani1, N. Tessore1, V. Marquevich2, A. C. Kaspar2, A. Diaz1, A. 
Midley1, O. Patiño1, E. San Roman1, M. Teran1, J. P. Bettger3, F. Goldenberg4

1Neurocritical Care, Hospital Italiano - Buenos Aires, Buenos Aires, ARGENTINA; 2Critical Care Medicine, Hospital Universitario 
Austral, Buenos Aires, ARGENTINA; 3Duke Clinical Research Institute, Duke University, Durham, NC, USA; 4Neurocritical Care, 
Hospital Italiano - Buenos Aires, Buenos Aires, ARGENTINA

Question:This Argentina-based study sought to (a) determine healthcare providers’ knowledge and perceptions of the need for pro-
gressive mobility among neurocritical care patients, and (b) prospectively observe in two hospitals daily mobility levels and clinical 
risk for increasing and advancing mobility as compared to evidence-based standards in developed countries. 
Methods: A systematic review of the literature was conducted to identify effective progressive mobility protocols for stroke patients 
first admitted to the intensive care unit (ICU) and how these were successfully implemented in developed versus developing coun-
tries. The literature synthesis guided the development of a 4-level progressive mobility protocol for future implementation in two 
Argentina hospitals, a survey of providers’ knowledge and perceptions of progressive mobility, and an observational study of current 
practice. All ICU healthcare providers were surveyed in both hospitals prior to the observational study. Daily assessments of health 
status and passive and active mobilization were observed daily for one month in each hospital for all neurocritical care admissions, 
including ischemic stroke and intracerebral and subarachnoid hemorrhages. Observations included medical record review, visual 
check on patient positioning and healthcare provider report of patient activity twice per day. 
Results: A 9-item paper survey of knowledge and perceptions was completed by all 202 healthcare providers who staffed the ICU of 
two hospitals in Argentina (8.9% physicians, 9.9% residents, 8.4% physical therapists, 72.8% nurses). Nearly all respondents (95%) 
felt passive and active mobilization was important for hospitalized patients including those in the ICU but only 80% felt it was a 
safe practice for ICU patients. Early mobilization was perceived by 15% to increase fall risk and 11% thought it increased the rate 
of unplanned extubation. Only 24% and 47% believed it decreased the number of days for sedation or mechanical ventilation, res-
pectively. Several barriers were reported but 57% of respondents reported that the current rate of mobilization of ICU patients was 
adequate. Thirty-five patient ICU days were observed for stroke patients with two observations per day. Of 66 observations, 75% 
were clinically stable (meeting criteria for mobility on 11 measures) and met evidence-based recommendations for passive or active 
mobility. There were 17 (25%) observations with no mobilization documented, observed or reported at any level for eligible stroke 
patients in the ICU.  
Conclusions: Although healthcare providers at these Argentina hospitals felt it was important to mobilize patients in the ICU, impro-
vement is needed in both knowledge and practice for the care of stroke patients.
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Novel control concepts and motor re-learning strategy in neurorehabilitation 
D. Despotova1, P. Kiriazov1

1Bulgarian Academy of Science, Sofia, BULGARIA
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Continuous and not continuous treadmill training enhances the performance in the passive avoidance test 
in ischemic gerbils
T. T. Kitabatake1, A. P. C. Silveira2, V. M. Pantaleo2, H. Zangrossi Júnior2, J. de Araujo2

1University of Sao Paulo, Ribeirao Preto, BRAZIL; 2, University of São Paulo, Ribeirão Preto, BRAZIL

Recent studies show that learning ability and memory is increase with regular exercise in stroke animal’s models. This work aims to 
advance the knowledge that involves chronic motor stimulation, by continuous and not continuous protocols and its effects on passive 
avoidance test and hippocampus area. 113 rodent of the species Meriones unguiculatus were used, weighing between 50 and 70g, divi-
ded into 10 groups: Control Home Cage (CHC), Control (CG), Control stimulated continuous (CSCG) and not continuous (CSnCG), 
Sham (SG) Sham stimulated continued (SSCG) and not continuous (SSnCG), Ischemic (IG), Ischemic stimulated continuous (ISCG) 
and not continuous (ISnCG). The animals groups were subjected to ischemia that is produced by the carotid occlusion. For the memory 
test a shock box (SHUTTLE BOX) was used. It contains two compartments, one light and one dark (each measuring 16.5x16. 0x14. 
7 cm), separated by an automatic door. The dark compartment has bars with a shock generator. The groups were stimulated by rodent 
treadmill sessions were set at a fixed speed of 10m/min, for 15 minutes per animal. After the experiments, the animals were perfused, 
and their brains were collected for histological analysis of the hippocampus. Data were analyzed by the analysis of variance (ANOVA). 
When differences were found between the groups, these have been demonstrated by the posthocof Holm-Sidak. It was adopted p-value 
less than 0.005. Continuous treadmill training shown an increase the latency time for the animals of CG, SG, CSCG, SSCG and ISCG 
in relation to CHC at all evaluation days (2nd, 3rd, 7th, and 12th) so did the comparison of CG, SG, CSCG, SSCG and ISCG compared 
to IG (F6,78: 14,20 p
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Distinct intensity and duration interfere with motor performance in ischemic gerbils post continuous and 
not continuous treadmill training
T. T. Kitabatake1, P. Marini2, G. Bertolino2, J. de Araujo2

1University of Sao Paulo, Ribeirao Preto, BRAZIL; 2, University of São Paulo, Ribeirão Preto, BRAZIL

It is known that early stimulation on the treadmill in gerbils after stroke is effective 24 hours after the ischemic event. Evidence in 
the literature has shown that physical activity can promote functional recovery post-stroke by activating neuroprotective mecha-
nisms. In this sense, we point out that the frequency of presentation the physical activity is a determinant factor for morphological 
and behavioral maintenance. Thus, this work aims to come up with the concepts related to the intensity and duration of motor sti-
mulation on the treadmill, its effects and the impact on motor behavior. 180 rodent of the species Meriones unguiculatus were used, 
divided into 15 groups: Control group (CG), Control continuous stimulated group 10(CCSG10) and 15 (CCSG15) and control not 
continuous stimulated group 15(CnCSG15) and 30 (CnCSG30), Sham group (SG), Sham continuous stimulated group 10(SCSG10) 
and 15 (SCSG15) and sham not continuous stimulated group 15(SnCSG15) and 30 (SnCSG30), Ischemic group (IG), Ischemic 
continuous stimulated group 10(ICSG10) and 15 (ICSG15) and ischemic not continuous stimulated group 15(InCSG15) and 30 
(InCSG30). All stimulations started 24 hours after the ischemic event. In the activity cage (AC), which recorded the behaviors of 
activity, crossing, distance and speed traveled. To analyze forced motor behavior, the Rota-Rod test was used. After the experiments, 
the animals were perfused, and their brains collected, for identification of sites of injury by the technique of hematoxylin and eosin 
staining. For the comparison of behavioral and morphological data, an analysis of variance (ANOVA) was used, and significance 
was set at p<0.05. The continuous stimulations groups were exposed to continuous training for five consecutive days and not con-
tinuous groups for three non-consecutive days. The groups remained in the treadmill training for different periods of time ranging 
from 10 to 30 minutes and at the speed of 5m/min to 15m/min. Data from spontaneous motor behavior, obtained in AC, showed an 
increase in the time of activity, crossing, distance and speed in the IG group than the other groups (F14, 165: 2,04), (F14, 165: 2,26), 
(F14, 165: 2,33), (F14, 165: 2,74), respectively. For the forced motor behavior evaluated by the Rota-rod test, data showed a signi-
ficant decrease in length of stay in the IG compared to other groups (F14, 165: 2,31). The morphometric analysis showed a decrease 
in neuronal density in the hippocampus neurons, number of neurons in the striatum and motor area M1 to the IG group than the other 
groups (H = 95,10), (H = 99,70), (H = 107,00), respectively. This study found that continuous stimulation provides more solid data 
than interval stimulation, although different stimulation times were used. Continuous stimulation, compared to interval showed to be 
the best choice for the recovery of the animal affected by the ischemic lesion.
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Cervical arterial fibromuscular dysplasia in a bi-ethnic population: a retrospective study in the U.S.-Mexi-
can border
I. Qureshi1, G. Rodriguez1, T. Chacon-Quesada1, S. Cruz-Flores1, A. Maud1

1Neurology, Texas Tech University of Health Sciences Center, El Paso, USA

Background: 
There have been studies trying to characterize Fibromuscular Dysplasia (FMD), however most of them are based in mainly 
non-Hispanic sample. The objective of this study is to better understand the epidemiology, clinical characteristics of craniocervical 
Fibromuscular Dysplasia in the Hispanic Population. 
Methods: 
We retrospectively reviewed the cerebral angiograms performed in our center in a period of 3.5 years under any indication looking 
for angiographic patterns of FMD. Exclusion criteria consisted of cases in which the first angiogram was done when the patients 
were younger than 18 years old. Patients were subdivided based on those with FMD and those without it, for baseline characteristics 
and looked for any associations. We further compared the same baseline characteristics among Hispanic FMD and Non-Hispanic 
FMD population. A chart review was conducted looking for clinical features and vascular events. 
Results:  
We analyzed 448 angiograms among patients >18 years. We identified 47 patients with evidence of FMD involving the cervical arte-
ries and 401 patients without FMD. Of the 47 patients with FMD in our neuroendovascular registry, we found that 76.6% are women 
and 57.4% were Hispanics. There was no statistical significant difference when comparing the variables across ethnicity. The most 
common associated supra-aortic arterial lesions seen in the FMD group were intracranial aneurysm and arterial dissections. We then 
used same variables to compare Hispanic FMD with Non-Hispanic FMD. We have found that there has been a positive association 
of cigarette smoking and dyslipidemia with FMD (P=<0.05). 
Conclusion: 
Our study suggests that FMD affecting the supra-aortic arteries has similar demographic pattern across ethnicities in the United Sta-
tes. In Hispanics the disease appears to have a predilection for women with history of Cigarette smoking and intracranial aneurysm 
and arterial dissection are the most commonly associated arterial conditions.
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Outpatient concepts and self-assessment in the early rehabilitation after stroke
M. Lippert-Gruener1

1Rehabilitation, 3LF UK , ANR Bonn, Bonn, GERMANY

Introduction: For a quality of life and a successful social reintegration first of all the dimension of sensomotorical and neuropsycho-
logical disturbances after stroke have a major responsibility. Outpatient concepts in stroke rehabilitation are of increasing importan-
ce. 
Methods: In a retrospective study 61 patients 0-6 months after hemorrhagic or ischemic stroke were included. Examination of daily 
behavior was done with Barthel Index and Marburger Kompetenz Skala (MKS, self- and external assessment). 
Results: As expected for the outpatient rehabilitation, the Barthel Index has averaged 90.2 points, 47 of the patients achieved Barthel 
Index of 85 or more points and were independent in basic activities of daily living. The Results of the MKS-score of daily behavior 
showed most of all limits in recreational activities, physical work and mobility (driving a car, using the public transport). The most 
commonly observed sensomotorical deficites were disturbances of coordination and fine motor skills. 
Discussion: Overall, for the analyzed patient population, no difference between the self and the external assessment is determined. 
This is important, because just the reduction of the capacity for insight counts to the common symptoms after stroke. The future de-
velopment of innovative outpatient rehabilitation concepts in the early phase of rehabilitation after stroke should be considered parti-
cularly relevant to individual everyday life skills and behaviuorla competences. 
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Frequency of modifiable risk factors in stroke patients
M. Zuhaid1

1General Medicine, Rehman Medical Institute, Peshawar, PAKISTAN

No presentation/registration
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Perception of stroke fast track among caregivers of persons with risk of stroke in a community of Thailand
N. Nualnetr1, A. Chompoonimit2

1Division of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University, Khon Kaen, THAILAND; 2Physical 
Therapy Unit, Ubolratana Hospital, Khon Kaen, THAILAND

No presentation/registration
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Food consumption associated with acute ischemic stroke in Colombian adults
F. Silva Sieger1, L. A. Lopez Romero2, E. M. Gamboa Delgado1

1Neurosciences, Fundación Cardiovascular de Colombia, Floridablanca, COLOMBIA; 2Epidemiology, Universidad Industrial de 
Santander, Bucaramanga, COLOMBIA

Question: The incidence and prevalence stroke is arising in developing countries[1]. Food consumption and its association as stroke 
risk factor, lack of extensive studied in low-income countries. Therefore, the purpose of this research was evaluated the dietary fac-
tors that are associated with acute ischemic stroke in Colombian adults. Methods: A multicenter case-control study (1:1) was carried 
out. 347 Colombian adults with acute ischemic stroke and 347 healthy controls were included. Food consumption was assessed using 
a semi-quantitative food frequency questionnaire in the last year. Multivariate analyses using logistic regression models were carried 
out; the reference category for consumption foods was 0-3 times/year. Results: The proportion of men was similar in cases than in 
controls (51.87% vs. 49.28%, p= 0.494), but it was different for the median age 71 (IR 17.00) vs. 67 (IR 5.00), p=0.001]. After ad-
justing age, socioeconomic level, body mass index, history of hypertension, dyslipidemia, physical activity and smoking, association 
between acute ischemic stroke and poultry consumption was found (1 to 3 times/month or less: OR 2.49; 95%CI 1.40-4.42 and 1 to 
3 times/week: OR 2.62 95%CI 1.37-4.98). Likewise, wheat flour consumption (1 to 3 times/month or less: OR 3.17 95%CI 1.63-
6.17; and 1-2 times/day: OR 2.56 95%CI 1.25-5.25), fat consumption (1 to 2 times/day: OR 3.22 95%CI 1.28-8.10) and chicken 
with skin consumption (1 to 3 times/week: OR 1.88 95%CI 1.07-3.29) were associated. On the other hand, tuna consumption (1 to 3 
times/week OR 0.48 95%CI 0.27-0.87) and avocado (1 to 3 times/week: OR 0.45 95%CI 0.25-0.83; and 1 to 2 times/day: OR 0.30 
95% IC 0.11-0.77) were protective factors. Conclusions: In Colombian adults, regular consumption of tuna and avocado reduces the 
likelihood of ischemic stroke; while the high consumption of poultry, flour, fat and chicken with skin increases

[1]Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. Worldwide stroke incidence and early case fatality reported in 56 
population-based studies: a systematic review. Lancet Neurol2009; 8: 355-69.
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The features of connective tissue dysplasia in patients with cervical artery dissection
M. Gubanova1, K. Shamtieva 1, L. Kalashnikova1, L. Dobrynina1

1III, Research Center of Neurology , Moscow, RUSSIAN FEDERATION

Introduction 
One of the most common cause of ischemic stroke in young adults is cervical artery dissection (CeAD). Etiology of dissection is the 
dysplastic change of arterial wall (according to morphological data). 
Objective 
To evaluate the frequency of connective tissue dysplasia (CTD) features in patients with CeAD by using special criteria. 
Materials and methods 
We examined 29 patients (mean age 36,0 ± 10,2; 18 females [62 %] and 11 males [48%]) with CeAD, verified by MRI/MRA. Vil-
lefranche diagnostic criteria for the vascular type of Ehlers-Danlos syndrome, Beighton criteria of joint hypermobility, and Ghent 
criteria for the Marfan syndrome were used to estimate CTD features. Additionally some CTD features which was not included in 
these scales also were estimated (joint subluxation/dislocations, bone fragility, hypomyotonia, presence of hernia and visceroptosis, 
dentoalveolar features). 
Results  
The major Villefranche diagnostic criteria (≥ 2 points) were found in 9 patients (31%). Translucent skin and extensive bruising were 
the most frequent signs among them. Beighton criteria (≥ 4 points) were obtained in 3 patients (10%). Overall, we found CTD featu-
res in 12 patients (41%) by using Villefranche or Beighton criteria. 
There were no patients with positive Ghent criteria (≥5 points), which is used to diagnose connective tissue disorder. However, there 
were patients with some criteria of Ghent scale: reduced upper segment/lower segment ratio < 0,86 (34%) or increased arm/height 
ratio > 1,03 (14%), wrist sign (31%), stretch marks (10%). 
We have some important findings: joint subluxation/dislocations - 21%, bone fragility - 28%, hypomyotonia - 7%, presence of hernia 
and visceroptosis - 17 %, dentoalveolar features -28%. 
Joint hypermobility was found in 3 of 7 female patients (43%), who used hormonal contraception before dissection case, against to 
those who did not used it (p = 0,05). Skin thinning and dentoalveolar features were found more frequently in patients with low-pro-
tein diet (67% and 56%) against those with usual diet (25% and 15%, p = 0,041 and p = 0,046, accordingly). 
Conclusion 
We found CTD features in 41% of patients with CeAD according to Villefranche and Beighton criteria. Consequently, CTD features 
can be considered as a risk factor for dissection development. Villefranche criteria is the most sensitive to detection of CTD features. 
Usage of additional CTD criteria can improve detection frequency with CTD features. Summarize, hormonal contraception therapy 
and low-protein diet are unacceptable for patients with CTD and contraindicated for patients with dissection.
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Carotid artery elasticity in patients with cervical artery dissection
L. Kalashnikova1, L. Dobrynina1, A. Chechetkin1, M. Dreval1

1Research Center of Neurology, Moscow, RUSSIAN FEDERATION

Background. Vascular wall weakness is considered to be a cause of the spontaneous cervical artery dissection (CeAD). Neck mo-
vements is a frequent provoking factor of the CeAD that allows to suggest that vascular wall weakness may be associated with 
decreased cervical artery elasticity. 
Aim: to study common carotid artery elasticity (CAE) in CeAD patients. 
Material and Methods. CAE was studied in 39 out of 192 CeAD patients examined at Research Center of Neurology, Moscow (26 
females, 67%, mean age- 38.9±8.2 years). In all patients CeAD was verified by MRI/MRA. CAE was studied by ultrasound (Philips 
iU22, Philips iE33, Logiq 9), distensibility coefficient (DC), Young‘s elastic modulus (YEM) and stiffness index (SI) were calcula-
ted. Comparison group consisted of 27 patients with migraine as a primary disease; normal control group included 49 healthy sub-
jects matched for age and sex. 
Results. Localization of the CeAD was as following: internal carotid artery (ICA) - 14 patients, vertebral artery (VA) - 20 patients, 
combination of ICA and VA dissection - 5 patients. CeAD manifested by ischemic stroke (n=20), TIA (n=1), isolated neck pain and/
or headache (n=16), isolated lower cranial nerve palsy (n=2). Distensibility coefficient in patients with dissection (22.4 [13.8; 31.8]) 
was much less then in normal control (41.7 [31.3; 53.6] (p 
Conclusion. Elasticity of common carotid artery in patients with CeAD is decreased comparing to healthy subjects and patients with 
primary migraine. The elasticity of ICA and VA appear to be also decreased as earler our morphological study found the similar 
changes in the wall of common carotid artery and ICA and VA. Decreased arterial wall elasticity may predispose to CeAD develop-
ment in young patients.
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Pro- and antiatherogenic biomarkers in patients with “asymptomatic” carotid stenosis
A. Raskurazhev1, M. Tanashyan1, O. Lagoda1, A. Shabalina2, M. Kostyreva2, A. Chechetkin3

1Angioneurology, Research Center of Neurology, Moscow, RUSSIAN FEDERATION; 2Laboratory Diagnostics, Research Center of 
Neurology, Moscow, RUSSIAN FEDERATION; 3Ultrasound Diagnostics, Research Center of Neurology, Moscow, RUSSIAN FE-
DERATION

BACKGROUND: Carotid atherosclerosis (CA) is a major cause of stroke, yet risk factors for its initiation and development remain 
to be elucidated. In our study we aim to identify certain metabolic changes which may be predictors of advanced CA in the “asymp-
tomatic” setting. 
METHODS: The study group comprised 117 “asymptomatic” (i.e. no history of prior stroke and/or transient ischemic attack) pati-
ents (mean age - 65,7±9,3 yrs, 59% male) with a 50% carotid artery stenosis verified by ultrasonography. The control group included 
105 patients matched by gender and age with no signs of CA. The studied biomarkers were identified via ELISA as follows - nitric 
oxide (NO) and its metabolites - NO3 and NO2 - asymmetrical dimethylarginine (ADMA), adiponectine, tissue plasminogen activator 
(t-PA) and plasminogen activator inhibitor - 1 (PAI-1). 
RESULTS: Statistically significant difference between groups in biomarker activity was observed for every studied factor which led 
to a division into proatherogenic (NO3 [p = 0,0039], NO2 [p = 0,000003], ADMA [p < 0,01] and PAI-1 [p = 0,02]) and antiatheroge-
nic (NO [p = 0,0004], adiponectine [p = 0,0002] and t-PA [p = 0,006]) biomarkers. A scale of atherogenic activity was then modeled 
using biomarker concentration in the control group as certain reference points - with proatherogenic activity (either elevation or 
decrease) for the level of each factor determined as “1”. The median of this parameter was significantly higher in the study group 
than in patients without CA (5 [4; 6] vs. 3 [2;3,5], р < 0,000001). Overall, patients in the control group had a more “favorable” mark 
with proatherogenic changes affecting less than 4 biomarkers in 75% cases, while patients with CA had a proatherogenic shift in 4 or 
more biomarkers in 85,8%. The most common biomarker abnormality was a change in NO activity - 78% of patients. 
CONCLUSION: Advanced CA in non-stroke patients is a condition accompanied by some serious metabolic changes involving en-
dothelial dysfunction, haemostasis and adipokine profile. The presented scale may provide for an early diagnostics tool yet requires 
further validation.
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Genetic predisposition to stroke: analysis of mutations genes of folate cycle
O. V. Tsyganenko1, L. I. Volkova1, A. M. Alasheev2, E. A. Partylova3

1Department of Nervous diseases, neurosurgery and medical genetics Department, Ural State Medical University, Yeketerinburg, 
RUSSIAN FEDERATION; 2Stroke Unit, Sverdlovsk Regional Clinical Hospital , Yekaterinburg, RUSSIAN FEDERATION; 3Labo-
ratory of Immunology, Sverdlovsk Regional Clinical Hospital, Yekaterinburg, RUSSIAN FEDERATION

Introduction 
Morbidity of stroke in the Sverdlovsk region is 400 cases per 100000 people per year, 86% of strokes are ischemic. About 75% of 
patients with stroke are hospitalized to the specialized stroke units. Annual death rate of stroke in the Sverdlovsk region is 90 cases 
per 100000 people. One of the risk factors of ischemic stroke is hyperhomocystinemia. Genetic disorders (enzymes insufficiency, 
regulating homocysteine interaction) can cause it. 
Objective 
The aim was to investigate genes polymorphism of folate enzymes cycle among post-stroke patents. 
Patients & Methods  
Retrospective analysis of 61 ischemic stroke cases cured is Sverdlovsk Regional Clinical Hospital from January 2013 to March 
2015. All patients studied polymorphisms of genes of folate cycle, using the polymerase chain reaction in «real time». Patient age 
was from 31 to 45 years, 38 in average. Number of male and female was equal. The subtypes of stroke were: atherothrombotic at 
22,9% cases, cardioembolic at 13,1 %, lacunar at 26,3% and cryptogenic at 37,7%. 
Results  
The majority of patients showed polymorphismis of folate cycle of various kinds, and only one didn’t demonstrate any mutations at 
all (table1). In the majority of cases, not isolated mutations occurred, but their various combinations: one gen polymorphism is dis-
covered at only 16,4% patients, two at 47,5%, three at 29,5% and four at 4,9% in its turn (table2). Risks of hyperhomocysteinemia 
were estimated in the result of genetic testing. Thus, low risk was identified at 3,3%, average at 4,9%, moderate at 18%, moderately 
elevated at 32,8%, elevated at 26,2% ,high at 11,5% and very high at 3,3%. 
Conclusion  
Combinations of different allelic polymorphisms, associated with hyperhomocysteinemia are diagnostically more important, than 
separate mutations. Molecular genetic analysis of allelic gens polymorphisms of folic acid’s metabolism may be recommend to 
young patient with ischemic stroke for diagnostics and apropos prophylaxis of hyperhomocystinemia, and therefore for prevention of 
secondary ischemic stroke.
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Left ventricular dysfunction is associated with functional recovery in acute cerebral infarction
W.- J. Kim1, S.- R. Kim2

1Neurology, Ulsan University Hospital, Ulsan, SOUTH KOREA; 2Neurology, Dong-gang General Hospital, Ulsan, SOUTH KOREA

Question Left ventricular dysfunction (LVD) was associated with stroke occurrence and mortality. But few studies have pub-
lished the impact of LVD on functional stroke outcome in acute stroke period. 
Methods We enrolled 1554 patients who were admitted to Dong-A university hospital between January 2011 and November 
2014. For assessing the functional outcome, modified Rankin scale (mRS) at 3 month after stroke was used. LVD degrees were 
defined depending on ejection fraction (EF); 1) severe (EF≤ 40%), 2) mild (40% < EF < 55%), 3) normal (EF ≥ 55%). The EF 
was measured by transthoracic two-dimensional echocardiography. The distribution of mRS score at 3 month after stroke 
were presented by LVD. Multivariable analysis for predictors of poor functional outcome were performed. 
Results Of the 1554 patients, 1417 patients had a normal LV function, 87 patients had mild LVD, and 50 patients had severe 
LVD. Patients with LVD were more older age, high frequency of diabetes mellitus, atrial fibrillation, coronary artery disease 
and severe stroke symptoms. With respect to treatment, they received more thrombolysis and more anticoagulation medica-
tion. Stroke related disability at discharge and at 3 month were related with LVD significantly. In multivariable analyses, old 
age, diabetes mellitus, high initial NIHSS, cardioembolic stroke, and the LVD were an independent predictor of poor functio-
nal outcome at 3 month. 
Conclusions The left ventricular dysfunction may affect functional outcome after acute ischemic stroke.

 
Figure 1 
Scores on the modified Rankin Scale (mRS) of acute stroke patients at discharge (A) and 3 months (B) according to left vent-
ricular dysfunction (LVD).
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Neck pain and headache as the only manifestation of cervical artery dissection (CeAD)
L. Kalashnikova 1, L. Dobrynina1, M. Dreval1, M. Gubanova 1, M. Nazarova1

1Research Center of Neurology, Moscow, RUSSIAN FEDERATION

Aim: To study clinical features of neck pain and headache as the only manifestation of CeAD and to analyze neuroimaging data in 
these patients. Material and methods: We examined 192 patients with CeAD, verified by MRI/MRA (mean age 37.8±8.9 years, 88 
females - 46%). Isolated cervical pain and/or headache was the only manifestation of CeAD in 44 out of 192 patients (23%) (mean 
age 37.3±8.5 years, 36 females, 82%). Results: 30 out of these 44 patients had vertebral artery (VA) dissection (VAD) (68%), 13 pa-
tients - internal carotid artery (ICA) dissection (ICAD) (30%), 1 female patient (2%) - a combination of ICAD and 2 VADs. Among 
patients with VAD there were more females (28 patients, 92%) than among ICAD patients (7 patients, 54%) (p<0.01), also VAD 
patients were younger then ICAD patients (37,1±9,1 vs 40,6±10,7 years, correspondingly). Bilateral dissection occurred more fre-
quently in VAD (12 patients, 40%) than in ICAD (1 patient, 8%) (p=0.036). The total number of the dissected arteries in all 44 pa-
tients was 59. In most cases CeAD resulted in the stenosis of the arterial lumen (93%), rarely - in the dual lumen (5%) or occlusion 
(2%). Neck movements or physical exertion were the most frequent precipitating events for VAD (50%) and less frequently occurred 
in ICAD (23%) (p>0.05). Mild head trauma more often provoked ICAD (31%) than VAD (7%) (p= 0.04). The majority of patients 
(VAD -73%, ICAD -46%). In addition, many VAD patients (47%) experienced pain in the arm or chest. Headache usually located on 
the side of the CeAD, anterior regions were more often involved (90%) in ICAD, whereas in VAD posterior regions (54%) or both 
posterior and anterior regions were involved (p<0.01). Neck pain in VAD patients had posterior localization, whereas in ICAD it 
located either on the anterior-lateral (56%) or on the posterior neck surface (44%) (p<0.01). Pain characteristics in most CeAD cases 
(75%) were: dull, pressing and gripping. Less frequently there was a combination of dull/throbbing and shooting pain. Pain intensity 
in most patients was moderate (30%) or severe (59%). In 53% of VAD patients pain has been increasing for several days, that has 
never been observed in ICAD patients. Maximum pain occurred during the first days (intensity could fluctuate) and in the majority of 
patients it completely disappeared in a month. Effect of analgesics in the acute period was either short or absent. Conclusion: Isola-
ted pain in CeAD mostly occurs in women with VAD. Localization and course of the isolated pain in VAD and ICAD patients differ. 
The rarity of the arterial lumen occlusion suggests that intramural hematoma probably spreads towards the adventitia which could 
be due to the media weakness. Different embryonic origin of the ICA and VA probably underlies greater sensitivity of the VA wall to 
female sex hormones which, apparently, contributes to the development of the dysplasia and decreased elasticity of the arterial wall.
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Headache in past history of patients with cervical artery dissection (CeAD) and carotid artery elasticity
L. Kalashnikova1, L. Dobrynina1, M. Zacharkina1, A. Chechetkin1, M. Dreval1, M. Nazarova1

1Research Center of Neurology, Moscow, RUSSIAN FEDERATION

Background: Migraine is considered to be a risk factor for CeAD. Aim: to analyze frequency and type of the headaches in the past 
history of CeAD patients and to investigate carotid artery elasticity (CAE) in them. Material and methods: Among 180 patients with 
CeAD verified by MRI/MRA, 93 patients had headaches in their past history (62 women, 83%, mean age 38.2 ± 6.9 years). Type 
of the headache was estimated using the International Headache Society criteria. Comparison group consisted of 27 patients with 
migraine as a primary disease; normal control group included 49 healthy subjects matched for age and sex. CAE was studied by ul-
trasound in 22 CeAD patients with headaches in the past history and in all individuals from the control and comparison groups. Dis-
tensibility coefficient (DC), Young‘s elastic modulus (YEM) and stiffness index (SI) were calculated. Results: Localization of CeAD 
in 93 patients was as following: internal carotid artery (ICA) - 46 patients (50%), vertebral artery (VA) - 42 patients (45%), combi-
nation of ICA and VA - 5 patients (5%). Headache met the criteria for migraine in 30 out of 93 patients (32%), 32 patients (34%) had 
migraine-like headache, which was not accompanied by photo-phonophobia, nausea/vomiting. Other patients suffered from periodic, 
one- or two-sided, easy/moderate in intensity, pressing, dull, squeezing headaches. In contrast to episodic tension headache it was 
not combined with depression. Ultrasound study showed that in CeAD patients with headache in the past history DC was lower (26.5 
[19.0; 33.6]), whereas SI (6.1 [4.7; 8.7]) and YEM (51.5 [30.9; 60.1]) - higher than in patients with migraine as a primary disease 
(DC - 46.2 [37.2; 59.4]; SI - 4.0 [2.9; 5.3]; YEM - 22.4 [16.4; 27.0], respectively, (p<0.001). Parameters of the CAE in migraine pati-
ents and healthy controls did not differ significantly. Conclusion: Headaches in the past history of CeAD patients meet the criteria for 
migraine only in one third of the patients. The decrease of CAE in young patients suffering from headaches may be a risk factor for 
CeAD development. It is assumed that the decreased arterial wall elasticity might play a role in the pathogenesis of the headaches in 
the past history in CeAD patients.
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Lack of association between serum uric acid level and short-term clinical outcome in acute ischemic stroke
H. Choi1, O. Y. Bang1, C.- S. Chung1, K. H. Lee1, G.- M. Kim1

1Department of Neurology, Samsung Medical Center, Seoul, SOUTH KOREA

Question: There have been controversies about the antioxidant properties of serum uric acid and the correlation with clinical outco-
mes in acute ischemic stroke. We aimed to identify the associations between serum uric acid and short-term clinical outcome, and 
stroke subtypes. 
Methods: By retrospective chart review, we identified patients who visited Samsung Medical Center within 7 days from clinical 
onset and diagnosed with ischemic stroke from January 2011 to July 2015. Neurological course data included Trial of Org 10172 in 
Acute Stroke Treatment (TOAST) classification, initial National Institutes of Health Stroke Scale (NIHSS) score, modified Rankin 
scale (mRS) and modified Barthel index (mBI) on the 7th day after admission. 
Results: Serum uric acid levels of 971 patients were available for analysis among 1,027 patients identified. Univariate analyses 
showed that higher premorbid uric acid levels were associated with male sex (p=0.001), hypertension (p=0.004), diabetes mellitus 
(p=0.031), angiographically confirmed ischemic heart disease (p=0.018), and premorbid arrhythmia (p=0.014); higher post-stroke 
uric acid levels were associated with male sex (p<0.001), hypertension (p=0.017) and premorbid arrhythmia (p<0.001). Premorbid 
and post-stroke uric acid levels did not have significant association with short-term clinical outcome, after adjusting for male sex, hy-
pertension, premorbid arrhythmia, and initial NIHSS score, with or without diabetes mellitus and angiographically confirmed ische-
mic heart disease. Premorbid and post-stroke uric acid levels showed a positive correlation (r=0.671, p<0.001) on correlation analy-
sis adjusting for initial NIHSS score. There were significant differences in uric acid levels among stroke subtypes; both of premorbid 
(p=0.014) and post-stroke (p<0.001) uric acid levels were the highest in cardioembolism, and the lowest in small artery occlusion. 
Conclusions: Post-stroke uric acid level has an association with premorbid uric acid level. There are no association between premor-
bid or post-stroke uric acid level and short-term clinical outcome in acute ischemic stroke. And premorbid and post-stroke uric acid 
levels have significant differences according to stroke subtypes.
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Gender differences of stroke and myocardial infarction risk in general population with anxiety in Russia / 
Siberia: WHO program MONICA-psychosocial 
V. Gafarov1,2, E. Gromova1,2, D. Panov1,2, I. Gagulin1,2, A. Gafarova1,2

1FSBI Institute of Internal and Preventive Medicine, Novosibirsk, RUSSIAN FEDERATION; 2Collaborative laboratory of Cardiova-
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Surveillance of risk factors in patients hospitalized for first-ever ischemic stroke using administrative 
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sFigures 
MRI diffusion weighted imaging of case 1 and 2 showing multilocular infarcts; TOF-MRA of case 1 showing only mild vessel wall 
irregularities of basilar artery.

Figure 1 
 

 
 
 
Figure 2 
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Infratentorial stroke due to borrelia-associated cerebral vasculitis
S. Kreissl-Kemmer1, M. Maeurer1, J. C. Ulzheimer1

1Neurology, Caritas Krankenhaus, Bad Mergentheim, GERMANY

Introduction  
A rare manifestation of Lyme neuroborreliosis (LNB) is isolated cerebral vasculitis.  
Objective  
Here we present two cases of acute infarcts in the vertebrobasilar circulation, revealed only by analysis of cerebrospinal fluid (CSF) 
indicating borrelia burgdorferi infection without further manifestations of LNB. 
Patients & Methods  
Case 1: A 32-year-old female presented with acute unilateral CN VI paralysis and contralateral sensory hemiparesis and ataxia after 
a prodromal phase of headache with migraine-like features. Six months before, an erythema chronicum migrans (ECM) had been 
antibiotically treated for 2 weeks. Medical history was unremarkable except endometriosis, mild depressive disorder and occasional 
cannabis use.  
Case 2: A 57-year-old female presented with an amnestic aphasia, apraxia and acute right hemiparesis. There was no history of tick 
bite or ECM, but a 7-week prodromal phase of abdominal malaise, weight loss and fatigue.  
Both patients were admitted to a stroke unit and submitted to CT, MRI, vascular, cardiac, thrombophilic and autoimmune diagnostics 
including CSF. 
Results  
MRI showed multilocular infarcts in in right paramedian pons and right cerebellar hemisphere (case 1), and in left thalamus, left 
temporomesial lobe and right PICA-territory (case 2), respectively. Transesophageal echocardiography ruled out atrial thrombi, PFO 
and left atrial dilation, no atrial fibrillation could be detected in Holter ECG and lab workup showed no antinuclear antibodies, nor-
mal complement profile, and no relevant thrombophilic condition (except heterozygous prothrombin mutation in case 1). Serology 
showed positive B.burgdorferi-specific IgG in Western Blot, IgM was positive only in EIA. CSF analysis revealed lymphocytic pleo-
cytosis of 370 and 140 cells per microL respectively, elevated CSF levels of protein (> 150 mg/dL), lactate (> 27 mg/dL) and low 
glucose (< 50% of serum), intrathecal IgG synthesis and positive oligoclonal bands in both cases. B.burgdorferi-DNA was positive 
in CSF in case 1, B.burgdorferi-specific CSF-serum antibody-index was high (21.9) in case 2. Cerebral MR-angiography showed 
only discrete vessel wall alterations in basilar artery (case 1) but no vasculitic stenoses. Both patients were treated with ceftriaxon IV 
for 2 weeks, concomitant corticosteroid and ASS. They recovered partially with residual abducens palsy and mild amnestic aphasia, 
respectively. 
Conclusion 
Cerebral vasculitis due to Lyme neuroborreliosis has to be taken into account as a rare cause of multilocular cerebral infarcts, mainly 
in the vertebrobasal circulation. CSF diagnostics should be done even in cases not further suggestive for lyme disease, since anti-
biotic treatment is beneficial.
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A case series of 14 patients with cervical artery dissection 
K. Karnicnik 1, G. Horvat Pinteric 1, M. Menih1

1D. of Neurology, UKC Maribor, Maribor, SLOVENIA

Introduction:Cervical artery dissection is one of the most frequent causes of ischemic stroke in younger patients. The aim of this 
study was to analyze the variety of causes, early signs, neurological symptoms and the outcome of internal carotid (ICA) and verteb-
ral artery (VA) dissection. 
Objectives: The cause for up to 20% of ischemic strokes in younger patients is the dissection of ICA or VA. Typical triad for ICA 
dissection is ipsilateral neck pain or headache, Horner syndrome, and cerebral ischemia. In VA dissection the pain is located occipi-
to-cervical with vertigo, dysarthria, diplopia, and ataxia. 
Patients & Methods: We analysed patients with cervical artery dissection who were examined or hospitalized in the neurology de-
partment of University Medical Centre Maribor. Altogether there were 14 patients with neurology symptoms, 6 females and 8 males 
with mean age 41.6 years (24 - 61). 12 patients had ICA, and 2 had the VA dissection. 
Results: The trigger of dissection was known in only 57% of patients. The remaining patients presented a spontaneous dissection. 
The triggers were very diverse, ranging from indirect (playing tennis, lifting heavy objects, dancing, starting a lawn mower) to direct 
(ball-hit, car accident, pulling a cow). Clinical sysmptoms was mostly (64%) accompanied by pain (headache or neck pain). Ische-
mic stroke occurred in 11 patients, 2 had ischemic stroke and Horner syndrome, 2 had just Horner syndrome, and one patient had 
paresis of cranial nerves VII, IX and XII. In patients with stroke, the usual clinical impairment upon admission was moderate, with 
an average NIHSS 7.21 (2 - 18). VA dissection patients had vertigo, nausea, diplopia, ataxia and dysmetria. Patients with ICA dis-
section had aphasia, facial nerve palsy and hemiparesis. Only 2 out of 14 patients came to the neurology department within the time 
window for thrombolysis indication. The first patient showed a great improvement (NIHSS 18 -> 2), while the second one needed a 
thrombectomy and stenting of the ICA. In 2 major stroke patients with occlusion of the dissected ICA, complications occurred due to 
malignant oedema. They both needed decompression craniotomy, both survived and were discharged with mRS 4. Stent placement 
was required in these 2 patients and in a patient with bilateral ICA dissection after car accident. In the rest of the patients the dis-
sected artery remained occluded (2 patients) or the stenosis spontaneously resolved to hemodynamically insignificant stenosis. The 
average NIHSS at discharge was 4.1, almost 50% better than at admission. 
Conclusion:Even though ischemic stroke is not very common in younger patients, spontaneous or traumatic dissection of cervical 
artery as a cause of stroke is a diagnosis to consider, particularly in patients with headache and acute neurologic deficits. Furthermo-
re, fast interventions may contribute to a good outcome.

P 151

Service improvement project to diagnose silent paroxysmal atrial fibrilation (PAF) in Queen Alexandra 
Hospital, Portsmouth, UK
U. Sukys1, R. Njafuh1, C. Zamfir1

1MOPRS, Stroke, Queen Alexandra Hospital, Portsmouth, UK, Fareham, UNITED KINGDOM

Detection and management of silent PAF is one of the essential elements in stroke prevention. 
There is upcoming evidence that longer duration of cardiac monitoring even with a snapshot ECG recordings increases the like-
lihood of PAF diagnosis1  
Zenicor ECG is a handheld device (thumb-ECG) that patients can use over an extended period of time, usually for 3-4 weeks to re-
cord 30 sec. episodes of heart rhythm. ECG readings are then automatically transferred to a central secure database via the mobile 
network. The clinician can then at any time analyse the patient‘s ECG on-line. 
Studies in Sweden showed that the hand-held Zenicor ECG recorder is 3-4 fold better at detecting PAF after stroke and transient is-
chaemic attack (TIA) compared to the standard screening with a 24-48 hour Holter monitor2. 
The aim of this project was to improve PAF diagnostic service in Queen Alexandra Hospital (QAH) and to see if research results 
with intermittent ECG monitor are transferable in Portsmouth (UK) population.  
Methods: Doctors were asked to choose from Zennicor ECG monitor or both Zenicor and 24 hour Holter in searching for PAF. 
70 patients have been recruited. 49 with diagnosis of TIA and 21 with diagnosis of brain infarction. 42 male and 28 female. All pa-
tients have had Zenicor ECG monitor applied twice a day or when having symptoms of palpitations for 21 days. 28 of 70 patients 
have also had 24 hour Holter applied at any time. Recordings were reviewed by a cardiology technician and positive results were 
directly communicated to a stroke physician for action. Patients‘ feedback questionnaire was completed by participants at the end of 
their recording period. 
9 participants ended recordings early due to inability to use Zenicor monitor correctly or due to poor compliance. 
Results: PAF was detected in 10 of 70 Zenicor recorded patients (14%). In stroke subgroup PAF was detected in 4 of 21 patients (19 
%). In TIA subgroup PAF was found in 6 of 49 patients (12 %). Most of the PAF were detected within the first two weeks of recor-
ding, the earliest on day 1 and latest on day 17. The average number of recording days to detection was 9 days. Of 28 patients who 
have had 24 hour Holter fitted 2 only have been found with PAF (7%). In both cases PAF was also captured on Zenicor. Another 3 
patients would have had their PAF missed with Holter monitor if not for the Zenicor 
The independent audit was conducted separately from the project to assess 24 hour Holter‘s PAF detection rate in the same hospital. 
11% of PAF have been captured in stroke patients with Holter which is lower comparing with Zenicor. 
Conclusions: Our project in Queen Alexandra Hospital has essentially replicated the research results from Sweden and showed that 
prolonged intermittent ECG monitor with Zenicor was even more effective in the Portsmouth population. 

References:  
1.Amit Kishore, MRCP etc “Detection rate of AF after Ischemic Stroke or Transient Ischemic attack.” Stroke. 2014; 45:520-526 
2. OrrsjöG etc. „Screening of PAF after Ischemic Stroke: 48-Hour Holter Monitoring versus Prolonged Intermittent ECG Recording“ 
ISRN Stroke, 2014; Article ID 208195. [online] http://dx.doi.org/10.1155/2014/208195

Figure 1 
 

 
 



174 25. European Stroke ConferenceScientific Programme

P 154

Etiology and risk factors of stroke - prevention is the ideal strategy for treatment
H. Shadad1

1Neurosurgery, Faculty of Medicine - Tanta University, Tanta, EGYPT
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Variable clinical manifestations in extracranial arterial dissection, observational study
G. Keigler1, K. Wiegler Beiruti1, R. Shahien1

1Neurology, Ziv Medical Center, Safed, ISRAEL

Background: Extracranial arterial dissections (EAD) occur with an annual incidence of 5 cases per 100000 in the general population. 
They lead to steno-occlusive arterial disease or dissective aneurysm formation. They have variable clinical presentations, ranging 
from ipsilateral neck pain or headache, Horner syndrome, lower cranial nerve palsies, pulsatile tinnitus, amaurosis fugax to acute 
stroke. EAD are recognized as an important mechanism of ischemic strokes, particularly in young adults. Spontaneous dissections 
occur in predictive patients. Traumatic and mechanical stress to the arterial wall is the most important causal factor leading to arterial 
dissections (AD). Acute treatment of stroke in EAD and secondary stroke prevention are controversial according to recent studies. 
Methods: Observational study of diverse clinical manifestations in EAD, their variable outcome and the treatments. 
Results: A total of 13 cases, 8 men (62%) and 5 women (38%) were studied. Their ages ranged from 25 to 78 years (average 52). 11 
patients presented a vertebral AD and 2 a carotid AD. 6 patients (46%) had an accidental injury. One patient died. Vascular disease 
history was observed in 5 patients (38%) and smoking in 3 patients (23%). Ipsilateral headache was observed in 6 patients (46%) and 
headache without stroke in 3 patients (23%). 10 patients (77%) had an ischemic stroke with a NIHSS ranging from 1 to 18 (average 
of 5.2). 12 patients were treated with anticoagulation, 10 (77%) were released without any recurrent events and with a good functio-
nal outcome (mRS from 0 to 2). 
Conclusion: Clinical symptomatology of AD is not specific and in some cases, the diagnosis is difficult until a stroke has developed. 
Causality, type of vessel affected and severity are diverse. In most of the cases, anticoagulation treatment led to recovery with a fa-
vorable clinical outcome. Rapid management and early diagnosis of patients with arterial dissections seem to be a key factor in reco-
very. 
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A case report of fibromuscular dysplasia in the posterior cerebral artery
M.- J. Yeo1, J. H. Kim1, K. H. Min1, D.- I. Shin1

1Neurology, Chungbuk National University Hospital, Cheongju-si, SOUTH KOREA

Background & Significance : Fibromuscular dysplasia (FMD) is a non-atherosclerotic, non-inflammatory arterial disease that af-
fects cerebral vasculature. The carotid and vertebral arteries are most commonly involved and intracranial arteries are seldom affec-
ted. We report a patient with FMD involving the posterior cerebral artery (PCA). 
Methods : Presentation of case report, review of the literature and previous case reports, and discussion of neuroimaging for FMD  
Case : A 24-year-old woman visited to the neurology clinic with a 4-day history of right side visual field defect with left side throb-
bing headache. Her past medical and family history was of no significance. She did not have any medication including oral contra-
ceptives. In physical examination she showed homonymous right side hemianopsia. The rest of the physical examination was unre-
markable. A diffuse-weighted image (DWI) of the brain revealed high signal intensity in the left PCA territory. (Figure 1A) Magnetic 
resonance angiography (MRA) revealved stenotic abnormality in the PCA. (Figure 1B) Cerebral angiogram revealved a ‘string of 
beads’ appearance, pathognomonic for FMD. (Figure 2) The laboratory work up including CBC, electrolytes, calcium, PT, PTT, 
INR, ESR, homocystein, anticardiolipin, RPR, rheumatoid factor and antinuclear antibody was normal. The transcranial Doppler and 
the carotid duplex were normal. Transthoracic echocardiography showed no remarkable finding. The hospital course was stable, and 
the patient was discharged with aspirin. Headache was regressed but, right visual field defect persisted. 
Conclusions : FMD of the ICA is commonly extracranial. Most often, intracranial FMD corresponds to an intracranial extension 
of extracranial FMD. Isolated FMD is reported a few case and FMD in PCA is reported only one case. This is second report of the 
FMD involved in the PCA. The finding of MRA may be non-specific luminal irregularity that is not corresponded with ‘string beads 
appearance’ in the patient of intracranial FMD. Intracranial FMD must be considered as possible etiology of young age stroke, 
though the finding of MRA is non-specific.
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Acute spinal cord infarction - a case series 
G. Kaur1, S. Sharma1, J. G. Latorre1

1Neurology, SUNY Upstate Medical University, Syracuse, USA

No presentation/registration

 
 
 
 



176 25. European Stroke ConferenceScientific Programme

P 157 

Cerebral infarction with reversible cerebral vasoconstriction syndrome due to Midrin
H.- Y. Chae1, M.- K. Kim1, B.- G. Yoo1

1Neurology, Kosin University College of Medicine, Busan, SOUTH KOREA

Question: Reversible cerebral vasoconstriction syndrome (RCVS) is reversible segmental and multifocal vasoconstriction of the ce-
rebral arteries, which produce recurrent thunderclap headache, seizure, and ischemic stroke. Midrin (combination of isometheptene 
mucate, dichloralphenazone and acetaminophen) is a common headache medication available by prescription or over the counter. We 
report a case of cerebral infarction associated with RCVS induced by Midrin (combination of isometheptene mucate, dichloralphen-
azone and acetaminophen) in a patient with rheumatoid arthritis. Case Report: A 33-year-old woman presented with abrupt onset 
of left hemiplegia. Ten days ago, she complained of a sudden-onset, severe, recurrent, throbbing headache accompanied by nausea. 
The headache lasted several hours without aura, photophobia or phonophobia. She took propranolol 20 mg/day and ibuprofen 400 
mg/day. She also took Midrin 2 capsules daily 2 days before admission. A day before admission, she developed sudden onset of left 
hemiplegia. She had past medical history of rheumatoid arthritis for 8 years, and was taking immunosuppressive agent, steroid and 
analgesics. Neurological examination revealed left hemiplegia. Extensive laboratory tests with ESR and hs-CRP were normal. Serum 
rheumatoid factor was 107 IU/ml (normal, <12.5 IU/ml). Brain diffusion-weighted MRI showed acute multiple infarcts involving 
the bilateral frontal and right basal ganglia, especially in watershed zone. A transfemoral cerebral angiography revealed diffuse mul-
tifocal segmental vasoconstriction in the intracranial vessels. She was treated with calcium channel blocker, anti-platelet agent and 
steroid orally. Left hemiplegia was gradually improved. Three months later, MR angiography was entirely normal. Conclusions: We 
speculate that RCVS was concomitant in our patient and that Midrin directly served to form ischemic stroke. Midrin should be used 
with caution in patients with recurrent thunderclap headache, suggesting RCVS. Ischemic stroke associated with RCVS develops 
watershed rather than territorial infarcts.
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Dilemma: not an ordinary stroke!
A. Naqvi1

1NHS, Sheffield Teaching hospitals NHS Trust, Sheffield, UNITED KINGDOM

Introduction: 
Artery of Percheron ( AOP) is a rare variant of P1 segment of Posterior Cerebral Artery. Blockage of this vessel alone leads to si-
multaneous bilateral medial thalamic stroke (BMTS) and it’s prevalence is around 0.1-2% (1). These patients can present with fluc-
tuating conscious level and can even be comatosed. Their prognosis is variable and mostly favourable (2). We describe a case here 
which posed a significant dilemma at diagnosis as well as at various stages of management. 
Objective: 
1, To keep a high index of suspicion of BMTS in patients presenting with sudden onset of fluctuating consciousness. 
2, Decision regarding end of life pathway should be revisited. 
3, All hospitals should have provision of CT angiogram (CTA) in this era. 
Case: 
83 year old man usually fit & well had sudden onset left sided weakness & then collapsed. Initial GCS was 3 which increased to 7 
as he reached A&E. Observations, blood gas and glucose were unremarkable. Apart from left facial droop and irregularly irregular 
pulse his examination was unremarkable. ECG showed AF. He was also noted to be snoring in between and GCS seemed fluctuating. 
Differential at that time were Basilar artery thrombosis (BAT), BMTS or a bleed. CT head ruled out bleed but showed hyperdense 
basilar artery (Figure 1). Unfortunately we didn’t have the facility of CTA at our hospital to confirm or rule out BAT therefore pa-
tient couldn’t be referred for clot retrieval without which mortality is more than 80%(3). Due to low GCS & NIHSS of 33, A&E 
consultant and stroke nurse were not in favour of thrombolysing and wanted patient to be transferred to ITU who refused to accept 
due to potential poor prognosis. After discussing with the stroke consultant, patient was thrombolysed in A&E and then transferred 
to stroke unit. Next day his GCS improved to 10. 24 hour post thrombolysis CT head showed no evidence of bleed. It however re-
vealed BMTS and basilar artery also looked less dense (Figure 2). Patient was started on intravenous heparin and later NG feed was 
commenced complicated by aspiration pneumonia. A day later his GCS dropped to 3, he had cheyne stoke breathing and was then 
started on end of life pathway. Two days later he perked up with GCS of 13 therefore active treatment was restarted only for few 
days before his GCS dropped to 5 and he was once again for palliation. This was revoked later as his GCS again got better to 14. His 
GCS carried on fluctuating as was the decision between palliation and active treatment but finally GCS stabilized to 14 and he started 
having full active rehabilitation. 
Conclusion: 
Our patient was an excellent example of fluctuating nature of consciousness associated BMTS. Front door clinicians should think of 
BMTS in patients presenting with sudden onset low and fluctuating consciousness so as to offer patients optimal secondary preventi-
on. 

References: 
1. Hawkes MA, Neurologist.2015 Nov, Bilateral Paramedian Thalamic Infarction.  
2. Arauz A, J Stroke Cerebrovasc Dis.2014, Clinical spectrum of artery of Percheron infarct: clinical-radiological correlations.  
3. Bonatti G1, Radiol Med. 2010 Dec, Basilar artery thrombosis: imaging and endovascular therapy.
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Figure 1 
CT scan of of aorta and aortic branch that show a defect of repletion located in the fork between the brachiocephalic trunk and left 
common carotid artery that corresponde with a floating trhombus. 

 
 
 
Figure 2 
 MRI with DWI sequence that show many restricted areas that corresponde with an acute fragment infarction affecting all vascular 
territories 
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Acute stroke secondary to aortic floating thrombus treated with anticoagulation, a case report
E. García Molina1, J. Diaz Pérez1, A. E. Baidez Guerrero1, G. Valero López1, J. C. Navarro García1, E. Carreon 
Guarnizo1, J. B. Escribano Soriano1

1Neurology, University Hospital Virgen de la Arrixaca, Murcia, SPAIN

Very few cases have been reported of atheroembolic stroke secondary to a floating thrombus in the aorta, even more so if this is an 
apparently healthy artery, also the acute management is controversial. 
We present a case of a 45 year-old woman with a history of smoking who consulted in urgencies by impairment of speech and pares-
thesias in hand right. In exploring she presented: blood presion (149/75), afebrile, pallor and coldness of right hand. The neurological 
examination showed moderate dysarthria and weakness of the right superior extremity. We made CT of aorta and aortic branch (Fi-
gure 1) noting a defect of repletion located in the fork between the brachiocephalic trunk and left common carotid artery, as well as 
occlusion on left middle cerebral artery (MCA 3). 
With a diagnosis of acute stroke and peripheral arterial ischemia, we admissed the patient in stroke unit and started anticoagulation 
with sodic heparin. The next morning, the patient was asymptomatic. A MRI (Figure 2) was maded and it showed an acute fragment 
infarction affecting all vascular territories (both carotid and vertebrobasilar). For etiologic study we carry out many test like Echocar-
diography, study of thrombophilia, autoimmune test and serology, and all of them were normal. In the control CT of aortic branch, 
within 10 days, the thrombus had disappeared so we withdrew anticoagulation, started antiplatelet, and the patient was discharged. 
Acute management of stroke secondary to a floating aortic thrombus is discussed and there are no guidelines in this regard, we pre-
sent a case treated in acute with anticoagulant therapy and good evolution.
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The butterfly effect
E. Lawton1, A. Shrimpton1, S. Mann1, S. Ponnambath1

1Stroke Medicine, University Hospital Bristol, Bristol, UNITED KINGDOM

Case Report 
A 64 year old man presented with a two week history of dizziness, nausea, diarrhoea and vomiting. Past medical history included 
epilepsy, essential tremor and fibrinous pleuritis. In addition, there was a possible intellectual disability with no formal diagnosis. He 
was initially treated for gastroenteritis and acute kidney injury. During his admission he developed a non-fatiguable oscillopsia, bidi-
rectional horizontal nystagmus, slurred speech, an ataxic gait, a coarse upper limb tremor and past-pointing on the right. 
An initial MRI head showed a left medullary lesion without restricted diffusion, and he was treated for ischaemic stroke. He was re-
viewed by neurology who recommended a lumbar puncture, follow-up MRI and further special tests. Over the course of four weeks 
he had poor engagement with therapists and deteriorating mobility on a background of poor motivation. 
He developed new neurology but CT head showed no acute changes. Subsequent MRI demonstrated a mass lesion involving both 
sides of the corpus callosum, most likely representative of a butterfly metastasis. CT chest/abdomen/pelvis and serum lactate dehy-
drogenase (LDH) were normal. Lumbar puncture was positive for Epstein-Barr virus (EBV). A clinical diagnosis of central nervous 
system (CNS) lymphoma was made. The patient rapidly deteriorated despite dexamethasone and died six weeks after initial presen-
tation. 
Conclusion 
This was an atypical presentation of CNS lymphoma in an immunocompetent patient. The focal neurology and initial MRI changes 
mimicked an ischaemic posterior circulation stroke. This case highlights the importance of exploring alternative diagnoses when pa-
tients do not progress as expected. It also demonstrates the diagnostic value of MRI over CT in neuroimaging for conditions such as 
lymphoma.
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Retrograde stent-assisted coil embolization of wide-necked posterior communicating artery aneurysm
J. H. Cheong1, K. S. Choi1, J. I. Ryu1, C. H. Kim1, J. M. Kim1

1Neurosurgery, Hanyang University Guri Hospital, Guri, SOUTH KOREA

Objectives : Endovascular coil embolization using balloon- or stent-assisted technique for the treatment of wide-necked posterior 
communicating artery (PcomA) aneurysms is well established. However, complete aneurysm obliteration with preservation of the 
PcomA may not be possible in cases of wide-necked PcomA aneurysms with a branch incorporated into the sac at an acute angle. 
We present two cases using a retrograde approach through the posterior circulation for the stent-assisted coil embolization of wi-
de-necked PcomA aneurysms. 
Materials nfd methods : We retrospectively reviewed all cases of PcomA aneurysmtreated with endovascular method from January 
2013-December 2014 to identify cases in which was treated via the retrograde approach. Clinical information and radiologic cha-
racteristics of the aneurysms were reviewed. We also reviewed the operative reports and angiographic imaging of each endovascular 
treatment. 
After bilateral femoral access was confirmed, a microcatheter for coil delivery navigate to the aneurysm sac through the ipsilateral 
ICA, and a stent delivery catheter was advanced from the vertebral artery to the distal internal carotid artery via the PcomA. Coil 
embolization was performed under the protection of a stent placed from the PcomA to the terminal ICA via the PcomA and the neck 
of the aneurysm. 
Results : Retrograde stent-assisted coil embolization was performed in two patients. Retrograde stenting was successful without pe-
riprocedural complications. These aneurysms were completely occluded. The patency of the PcomA was maintained in all cases. 
Conclusions : The retrograde approach for stent-assisted coil embolization of wide-necked PcomA aneurysms is a feasible and safe 
treatment to allow for complete aneurysm obliteration while maintaining the patency of the PcomA when PcomA is incorporating 
into the aneurysm sac at an acute angle
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Figure 1 
Initial MRI(upper row) DWI(A) reveals an acute infarction on the right periventricular white matter and T1WI(B) and T2WI(C) 
shows subacute stage of ICH on the right basal ganglia. DWI(D) and ADC(E) image shows peri-hematoma vasogenic edema. Fol-
low-up MRI(lower row) DWI(F) and ADC(G) shows decreased vasogenic edema. 
 

 
 
 
Figure 2 
An initial(left) and follow up(right) CT-angiography. Right LSAs are less prominent than those of left(white arrow, left) at initial 
CT-angiography. However follow-up CT-angiography reveals improved visualization of right LSA(white arrow, right) The hemato-
ma with edema location is indicated with dark arrow. 
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Symptomatic cerebral infarction caused by asymptomatic intracerebral hemorrhage: a case report
H. Lee1, C.- W. Kang2, C.- J. Lee2

1Neurology, Yuseong Sun Hospital, Daejeon, SOUTH KOREA; 2Neurosurgery, Yuseong Sun Hospital, Daejeon, SOUTH KOREA

Introduction 
Concomitant intracerebral hemorrhages(ICH) and cerebral infarctions are occasionally encountered problem. Usually, these are from 
hemorrhagic transformation of a cerebral infarction. And these obscure the treatment of the cerebral infarction. We experienced a 
case of cerebral infarction following subacute asymptomatic ICH. We thought the cerebral infarction was due to the vasogenic ede-
ma of the hemorrhage through a few radiological and clinical clues. Here we present the case with literatural review. 
Case 
A 56-year old man who had hypertension came to our emergency department complaining of left hemiparesis and dysarthria which 
suddenly started 6 hours ago. Initial MRI(magnetic resonance image) revealed acute cerebral infarction on the right periventricular 
white matter and subacute stage of ICH on the right basal ganglia with peripheral vasogenic edema.(Figure 1) Due to bleeding risk, 
we gave him 100mg of cilostazol per day and took care conservatively. After 1 day from admission, the motor weakness aggravated. 
CT-angiography was done, which showed poor visualization of right LSA(Lenticulostriate artery) just nearby the ICH and perilesi-
onal edema site.(Figure 2) We assumed the pathology was compression of LSA by vasogenic edema from the ICH. Steroid therapy 
was started then. His motor power was recovered 2 days later. And a week later, follow-up MRI showed decreased edema(Figure 1) 
and CT-angiography showed improved visualization of right LSA.(Figure 2) 
Discussion 
Cerebral infarction after spontaneous ICH is rarely reported. And the infarction is usually asymptomatic. A recent study observed 
subclinical DWI lesions in 15% of patients with acute ICH. Another study also showed DWI abnormality in 22.9% of spontaneous 
ICH. No clinical symptom makes under-diagnosis of cerebral infarction after ICH. Even if the infarction is symptomatic, ICH obs-
cure the treatment of cerebral infarction. especially in case of acute to subacute ICH. We observed a case of cerebral infarction fol-
lowing subacute asymptomatic ICH. The radiologic findings showed the possibility of LSA compression by perilesional edema of 
ICH. And the treatment of vasogenic edema improved neurologic deficit and LSA perfusion. Of course, another mechanism would 
be suggested(i.e. concomitant thrombosis of LSA). Nonetheless, this case might show an another probable option in treatment stra-
tegy. In case of cerebral infarction after ICH, especially the vascular route passing near by the ICH, steroid treatment could be ano-
ther treatment option.
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„Drug to drug“ interactions as the possible cause of clopidogrel resistance, delayed postprocedural in-
tracranial stent thrombosis and consequent stroke
S. Šupe1, Z. Poljaković1, J. Ljevak1, K. Starčević1, N. Blažević1

1Department of Neurology, University Hospital Center Zagreb, Zagreb, CROATIA

Introduction:  
Some neuroendovascular procedures (NEP) necessitate intraluminal reconstruction devices followed by dual antiplatelet therapy 
(DAT) for variable periods. Interindividual clopidogrel response variability and possible etiologies for clopidogrel resistance (CR) 
included clinical factors, polymorphysm‘s of genes responsible for variations in pharmaco-kinetics and dinamics and „drug-drug“ 
interactions. It is important to identify patients with CR by regular testing for platelet aggregation to prevent stent thrombosis or re-
current stroke. 
Case report:  
We report a case of a patient who underwent elective NEP of giant aneurysm of rightICAby setting „flow diverter“ and coils. Prepro-
cedural committed pharmacogenetics for CyP2C19 gene polymorphism’s and VerifyNow aggregometry did not indicate the CR and 
the patient has received „loading dose“ of clopidogrel and ASA. NEP passed without complications and the patient was discharged 
without neurological deficit with DAT and other indicated therapy. Two months later, the patient was admitted to the NICU for sud-
den onset of left hemipleghia. Urgent performed brain MR and MRA showed zones of acute ischemia due to the rightICAocclusion 
in the area of the stent placement. We conducted emergency thrombectomy and extracted most of the solid thrombus without ade-
quate reperfusion. 
Conclusion: 
We presented our dilemmas about the possible causes of delayed postprocedural intracranial stent thrombosis in a patient who had no 
CR. Intercurrent application of some medications without proper monitoring by aggregometry of impact on the effectiveness of clo-
pidogrel, which might vary over time, may contribute to the development of CR and the occurrence of thrombotic complications.

Key words: 
Clopidogrel resistance, agregometry, thrombosis 
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Rapidly disappeared extravasation of contrast media mimicking intra-cerebral hemorrhage in a patient 
treated with mechanical thrombolysis
J. H. Kwon1

1Ulsan University Hospital, Ulsan, SOUTH KOREA

No presentation/registration
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Figure 1. (A) Basal cranial CT scan. Parenchymal hypodensity on the territory of the left ACA, involving corpus callosum. (B) 8th 
day cranial CT scan. Hypodense areas with hemorrhagic transformation, in relation to evolving subacute infarction in the territory 
of both ACAs. 
 

 
 
 
Figure 2. (A) TTE on admission. Akinetic area around the apex during diastole, with MT (green arrow). LVEF 45%. (B) Follow-up 
TTE. Akinetic LV exhibited an improvement on the wall-motion, and MT decreased (green arrow). LVEF 60%. LV = left ventricle. 
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Acute myocardial infarction, and subacute bilateral embolic infarction in the anterior cerebral artery terri-
tory, as new-onset of non-valvular atrial fibrillation
M. León Ruiz1, M. García Soldevilla1, M. Vidal Díaz1, M. Molina Sánchez1, M. Torregrosa Martínez1, P. Hernán-
dez Navarro1, J. C. Rodríguez Castillo2, C. Aguirre Hernández2, î Ximénez-Carrillo2, L. Izquierdo Esteban1, F. Ca-
brera Valdivia1, J. Benito-León3, J. Tejeiro Martínez1, E. García-Albea Ristol1

1Department of Neurology, Hospital Universitario Príncipe de Asturias, Alcalá de Henares, SPAIN; 2Department of Neurology, Hos-
pital Universitario La Princesa, Madrid, SPAIN; 3Department of Neurology, Hospital Universitario 12 de Octubre, Madrid, SPAIN

Objectives: To report an outstanding case of acute myocardial infarction (AMI), and subacute bilateral infarction of anterior cerebral 
artery (ACA), as initial manifestation of non-valvular atrial fibrillation (NVAF). 
Methods: A right-handed 67-year-old woman, with hypertension, diabetes, and dyslipidemia (mRS 1), was attended at the emer-
gency room, for 26 hours long symptoms, initiated with aphasia, and right hemiplegia (NIHSS 26). Complementary tests performed, 
unveiled the following results: blood sample (CPK-MB 261 U/L, troponin T 1.5 ng/mL), 12-lead ECG (AF, and pathological Q 
waves in leads V1-V4), cranial CT scan (infarction of left ACA territory), and TTE (LV akinesia and mural thrombus [MT]). Before 
this chronopathological and radiological setting, cardiocerebral reperfusion therapies were dismissed. Thereupon, triple-therapy with 
unfractionated heparin, and aspirin 100 mg + clopidogrel 75 mg daily, was begun, with subsequent admission to the stroke unit. 
Results: On the 8th day, the patient developed akinetic mutism, and new CT scan disclosed a subacute infarction in both ACAs, wi-
thout vascular anomalies in MR angiogram. A month later, after suffering rectorrhagia, triple-therapy was replaced by enoxaparin 40 
mg, and clopidogrel 75 mg daily. Six-month discharged examination, highlighted apathy, motor dysphasia, and tetraparesis (NIHSS 
8/ mRS 5), without displaying thrombi in follow-up TTE. 
Conclusions: Bilateral ACA infarct is exceptional in the absence of angioarchitectural abnormalities, and embolic mechanisms are 
its major cause [1]. Recent studies show bidirectional comorbidity between AF/AMI, motivated by a pro-inflammatory/thrombotic 
state [2]. Moreover, in cases of concomitant NVAF and acute coronary syndrome, at high hemorrhagic (HAS-BLED ≥3), and stro-
ke risk (CHA2DS2-VASC ≥2), recommended antithrombotic strategy is to maintain triple-therapy during 4 weeks, followed by dual 
therapy with oral anticoagulation (OA) and clopidogrel 75 mg (or aspirin 100 mg) daily up to 12th month, and eventually OA life-
long [3]. Finally, clinicians should bear in mind this unusual and complex scenario, since after a comprehensive literature review we 
found no other case as described here.

References:  
1. Rajasekharan C, et al. BMJ Case Rep 2012;2012. 
2. Vermond RA, et al. Circulation 2015;131:1824-1826. 
3. Lip GY, et al. Eur Heart J 2014;35:3155-3179.
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Posterior reversable encephalopathy syndrome
R. Magzoub1, U. Irsigler2

1Coombe women and infants ubiversity hospital, Dublin, IRELAND; 2Obstetrics and Gynaecology, Our Lady Of Lourdes Hospital, 
Drogheda, IRELAND

Pregnancy creates alterations in maternal physiology which predispose to unique neurological disorders. Pre-eclampsia, eclampsia, 
certain types of ischemic and hemorrhagic stroke, reversible cerebral vasoconstriction syndrome and thunderclap headache all appe-
ar to share a common origin from vascular endothelial dysfunction, with overlapping clinical presentations. Posterior reversible en-
cephalopathy syndrome (P.R.E.S) is a neurotoxic state, characterized by a constellation of symptoms including cortical visual distur-
bances or blindness, headache, altered mental status, and seizures. As the name implies resolution of symptoms usually occurs within 
days of initiation of appropriate treatment of the underlying cause. 
We are reporting a 42-years-old lady who presented with mild pregnancy induced hypertension, oligo-hyrominus and small for date 
fetus. She underwent caesarean section at 37-weeks gestation. Intra-operatively and immediately after the placement of spinal anaes-
thesia, the patient developed profound hypotension followed by an exaggerated hypertensive response. It was associated with sudden 
onset of severe headache and bilateral temporal blindness without neurological localizing signs. CT and MRI brain confirmed ische-
mic changes in both occipital lobes and within the cerebellum. The symptoms completely resolved after 7-hours with Labetalol infu-
sion and magnesium sulphate and subsequent brain images showed complete resolution of the ischemic changes.
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Isolated sixth nerve palsy in frontal white matter lacunar infarction
H. Park1, D.- E. Kim1, D. Jung1, K.- I. Yang1, H.- G. Oh1

1Department of Neurology, Sunchunhyang University Cheonan Hosptial, Cheonan, SOUTH KOREA

Question : The pathway from the frontal eye field to the nuclei of extraocular movement is not direct but involves multiple brain 
stem reticular nuclei, including the superior colliculus, the interstitial nucleus of the medial longitudinal fasciculus (RiMLF), and pa-
ramedian pontine reticular formation. Commonly, ablation of the frontal eye field will result in ipsilateral conjugate deviation of the 
eyes to the side of ablation. However, isolated sixth nerve palsy due to lacunar infarction on frontal white matter is relatively rare. 
Mathods : A 84-year-old woman with no past medical history presented sudden onset of diplopia with started 1 week ago before ad-
mission. Neurological examination showed left isolated sixth nerve palsy. Light reflex and convergence were preserved. No ptosis 
was observed. Motor and sensory examination were normal. Brain MRI demonstrated acute right frontal white matter lacunar infarc-
tion and MRA showed irregular narrowing of right anterior cerebral artery. 
Results : The lesion area of brain MRI is place where the foot of middle frontal gyrus. Commonly, as a result of the arterial occlusi-
on, such cases manifest paralysis of face and limbs contralateral to the side of arterial occlusion and conjugate deviation of the eye 
toward the cortical lesion. But, small lacunar lesion on frontal eye field which selectively influence contralateral abducens nucleus to 
abducens nerve not involve interneuron to ipsilateral MLF can explain our patient’s symptom. 
Conclusions : We report a rare case of left isolated sixth nerve palsy in right frontal white matter lacunar infarction.
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‚Spinning and sickness‘ as the presentation of vertebral artery dissection: a case report
A. Shirazi-Nejad1

1General Medicine, Barnsley Hospital NHSFT, Barnsley, UNITED KINGDOM

Introduction 
Vertebral artery dissection (VAD) is a common cause of stroke in young people. Patients often present with sudden onset of neuro-
logical symptoms after trauma, but in a vast number of cases there appears to be no obvious precipitant.1 VAD can cause a vast array 
of neurological symptoms so detailed history and careful examination are necessary to guide appropriate investigations and manage-
ment. 
Clinical Presentation 
A 66 year old retired butcher presented to a large district general hospital out of hours with sudden onset dizziness and vertigo after 
picking up his grandchildren from school. The symptoms came on suddenly after getting out of his car and he proceeded to vomit 
nine symptoms in rapid succession. Magnetic resonance (MR) brain revealed an acute infarct in the right lobe of the cerebellum and 
a small focal infarct in the right occipital lobe. MR of the neck with contrast revealed right sided (VAD) and subsequent cerebellar 
infarct. 
Conclusion 
This case highlights the importance of early detection in order to ensure early initiation of appropriate therapy.7 It also raises the 
common logistical problems faced by doctors when reviewing patients out of hours in district general hospitals; times at which ac-
cess to certain imaging modalities may not be readily accessible.

References 
1-Thanvi B, Munshi SK, et al. Carotid and vertebral artery dissection syndromes. Postgrad Med J. 2005 Jun;81(956):383-8. Re-
view 
2-Djouhri H, Guillon B, et al. MR angiography for the long-term follow-up of dissecting aneurysms of the extracranial inter-
nal carotid artery. AJR Am J Roentgenol. 2000 Apr;174(4):1137-40. 
3-Arnold M, Bousser MG, et al. Vertebral artery dissection: presenting findings and predictors of outcome. Stroke. 2006 
Oct;37(10):2499-503. Epub 2006 Sep 7. Erratum in: Stroke. 2007 Jan;38(1):208. 
4-Felber S, Henkes H, et al. Treatment of extracranial and intracranial aneurysms and arteriovenous fistulae using stent 
grafts. Neurosurgery. 2004 Sep;55(3):631-8; discussion 638-9. 
5-Lyrer P, Engelter S. Antithrombotic drugs for carotid artery dissection. Cochrane Database Syst Rev. 2010 Oct 6;(10) 
6-Debette S, Grond-Ginsbach C, et al.Cervical Artery Dissection Ischemic Stroke Patients (CADISP) Group. Differential features 
of carotid and vertebral artery dissections: the CADISP study. Neurology. 2011 Sep 20;77(12):1174-81. D 
7-Ali MS, Amenta PS, et al. Intracranial vertebral artery dissections: evolving perspectives. Interv Neuroradiol. 2012 
Dec;18(4):469-83. 
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A case of cerebral infarction associated with giant cell arteritis
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Coorect imaging for correct diagnosis
A. Saulat1, K. Saja1, M. Ettoumi1

1Stroke medicine, Queens hospital Romford, Gillingham, UNITED KINGDOM

Pregnancy is a period of blood hypercoagulability and therefore a high risk period for thromboembolic events. 
Cerebral venous sinus thrombosis is a serious and infrequent condition with a challenging diagnosis. 
This study reports a case of cerebral venous sinus thrombosis in pregnancy and decribes the presentation, challenges in diagnosis and 
treatment for this complex condition. 
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Beware of recurrent TIA
S. Choudhary1, A. Saulat1

1Stroke department, Queens Hospital, Romford, UNITED KINGDOM

A 60 year old gentleman was admitted to the stroke unit with slurred speech and word finding difficulties.His C.T scan was normal 
He was thrombolisd and then discharged after his symptoms improved.He came back with similar symptoms a MRI showed some 
changes in the temporal lobe but no restricted diffusion on the ADC map . MRI with gadolinium was requested which showed a tu-
mour and he is awaiting steriotactic biopsy.
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Experimental and translational stroke research including genetics 

A pivotal role of peroxiredoxin in the evolution of brain infarction
H. Ooboshi1, T. Shichita2, A. Yoshimura3

1Department of Internal Medicine, Fukuoka Dental College Medical & Dental Hospital, Fukuoka, JAPAN; 2Department of Medicine 
and Clinical Science, Kyushu University, Fukuoka, JAPAN; 3Department of Microbiology and Immunology, Keio University, Tokyo, 
JAPAN

Purpose: Although thrombolytic therapy is effective at the onset of brain infarction, most patients cannot receive such treatment due 
to the time window. Therefore, novel approaches to expand the therapeutic time window are inevitable. An important therapeutic 
target in brain infarction is the ischemia-induced inflammatory reactions. We have revealed that the early infiltration of macrophages 
plays important roles in brain damages and the interleukin-23 (IL23) release from the macrophages stimulates the IL17-producing 
γδ T cells, thereby leading to the evolution of brain infarction [1, 2]. Therefore, we further investigated the factors that initiate and 
resolve these innate immune responses in brain ischemia 
Methods: Genetically-modified and bone marrow-chimeric mice were subjected to transient brain ischemia using thread occlusion of 
the middle cerebral artery. Inflammatory cells from the ischemic brain were analyzed for cytokine production and gene expression by 
FACS, RT-PCR and ELISA. Specific antibodies were administrated as post-ischemic treatment. 
Results: Activation of macrophages was mediated by the toll-like receptor (TLR) 2 and 4 signaling pathway in the MyD88-depen-
dent manner. Using the dendrite cells from TLR2/4 knock mice, we identified peroxiredoxin family as a novel damage-associated 
molecular pattern to stimulate the IL23- producing macrophages that initiate the early immune responses to exacerbate the ischemic 
damages. We further found that macrophages/microglia play important roles in the Prx resolution. The evolution of brain infarction 
was attenuated by inactivation of Prx via the specific antibodies or resolution started at more than 12 hours after ischemia induction. 
Conclusion: Targeting Prx family may be a promising approach for the novel stroke therapy.
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Experimental and translational stroke research including genetics 

Apelin-13 protects against ischemic edothelial cells injury through the effects of aquaporin-4
H. Chu1, Y. Tang1, H. Ding1, Q. Dong1

1Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA
Question: Apelin-13 has protective effects on many neurological diseases, including cerebral ischemia. However, whether Apelin-13 
acts on brain endothelial cells injury following cerebral ischemia is largely unknown. Aquaporin-4 (AQP4) is highly concentrated 
in astrocyte foot processes and regulates functions of astrocytes, which have close relation to endothelial cells. Here, we aimed to 
test Apelin-13’s effects on ischemic brain endothelial cells injury and examine whether the effects were functionally dependent on 
AQP4.  
Methods: We detected the expression of AQP4 induced by Apelin-13 injection at 1 d, 3 d and 7 d after middle cerebral artery occlu-
sion (MCAO). Meanwhile, we examined the effects of Apelin-13 on brain endothelial cells injury due to cerebral ischemia in wild 
type mice, and tested whether such effects were AQP4 dependent by using AQP4 knock-out mice. Furthermore, we assessed the pos-
sible signal transduction pathways activated by Apelin-13 to regulate AQP4 expression via astrocyte cultures. 
Results: We found Apelin-13 highly increased AQP4 expression. Importantly, Apelin-13 led to brain endothelial cells protection 
in both types of mice by associating with functionally reducing BBB permeability, increased vascular endothelial growth factor 
(VEGF), up-regulated endothelial nitric oxide synthase (eNOS) and down-regulated inducible NOS (iNOS). In morphologically, we 
demonstrated Aplin-13 suppressed tight junction opening and endothelial cell swelling via electron microscopy detection as well as 
promoted genesis of endothelial cells by CD31 staining. Meanwhile, Apelin-13 also alleviated apoptosis of astrocyte. Statistical anal-
ysis of two-way analysis of variance with replication indicated AQP4 was required for these effects. In addition, Apelin-13 up-regu-
lated phosphorylation of signal-regulated kinase (ERK) and Akt as well as AQP4 protein in cultured astrocytes. The latter was inhib-
ited by ERK and phosphatidylinositol 3’-kinase (PI3K) inhibitors.  
Conclusion: Our data suggest Apelin-13 protects brain endothelial cells from injury after cerebral ischemia both morphologically and 
functionally, which is highly associated with the increased levels of AQP4, possibly act through activation of ERK and PI3K/Akt 
pathways. The current study provides double targets to protection of ischemic brain endothelial cells damage, which can present new 
insights to drugs development.
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Claudins and claudin mimetics - tight junction proteins in the normal and postischemic blood-brain barri-
er
I. Blasig1

1FMP, Berlin, GERMANY

Problem: The role of blood-brain barrier (BBB) in stroke and modulation of the BBB are unknown. The BBB-forming endothelium, 
paracellularly sealed by tight junction (TJ) proteins, protects brain homeostasis against peripheral disturbances and ensures metabo-
lite exchange. In addition, BBB limits drug delivery to the brain. As far as known, claudin-5 (Cldn5) dominates BBB’s TJ function. 
Contribution of other TJ proteins is unclear. 
Aim: We therefore elucidated the structure and function of TJs and TJ proteins upon stroke and administration of claudin mimetics. 
Methods: Mice were analysed for BBB permeability (small/large molecules), for expression (mRNA/protein) and morphology (elec-
tron microscopy, immunohistochemistry) of the TJs in vitro after hypoxia (cellular models) and in vivo after transient MCAO (stain-
ing/quantification of infarct/oedema). To manipulate cerebral TJs, claudin mimetics (peptides, small molecules) were designed. 
Results: For the first time, we found that Cldn3 tightened the BBB for small molecules, limited endothelial endocytosis and transcy-
tosis of proteins, complemented TJ morphology, prevented inflammatory processes, and regulated other TJ proteins (Cldn1, Cldn5, 
occludin). Acute hypoxia of isolated murine brain capillaries did not affect the BBB specific TJ marker Cldn5 in presence of Cldn3. 
In Cldn3 deficiency, however, Cldn5 declined at the TJs. In the postischemic infarction process, Cldn3 accounted for increased in-
farct volume due to increased swelling of the affected brain. The claudin mimetics tested increased permeability through cell culture 
models of cerebral barriers (bEnd, MDCK-Cldn5) and through the BBB in the intact mouse. 
Conclusions: Cldns 5, 3 and 1 contribute to the intactness of the BBB under physiological and pathological conditions, protect the 
BBB in stroke but prevent detumescence of the injured area, hence worsening infarct outcome. Thus, modulation of Cldns tightening 
the BBB may help to improve recovery from stroke as well as drug delivery to the brain.
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Robotic rehabilitation- and plasticizing treatments-mediated motor recovery in a mouse model of ischemic 
injury
A. Panarese1, S. Lai1, C. Spalletti2, C. Alia2,3, M. Caleo2, S. Micera1,4

1Translational Neural Engineering Area, The BiorRobotics Institute, Scuola Superiore Sant’Anna, Pontedera, ITALY; 2, Neuroscience 
Institute, CNR, Pisa, ITALY; 3, Scuola Normale Superiore, Pisa, ITALY; 4, Ecole Polytechnique Fédérale de Lausanne, Lausanne, 
Switzerland, ITALY

Objectives: Stroke is one of the leading causes of chronic motor disabilities and re-acquisition of motor skills is crucial for stroke 
survivors. Animal models allow a deeper understanding of post-stroke plasticity, which is critical to devise more effective pharmaco-
logical and rehabilitative therapies. Here, we report the effects of plasticizing treatments designed to: (1) decrease plasticity brakes 
throughout the brain, or (2) locally inhibit the hemisphere contralateral to the impaired forelimb, in conjunction with robot-based 
rehabilitation or alone. 
Materials and methods: We used classical behavioral tests and kinematic analysis of the reaching movement [1] to investigate 
spontaneous and treatment-induced evolution of motor deficits after photothrombotic stroke in the forelimb Motor Cortex (Caudal 
Forelimb Area, CFA). We treated animals with: (1) DMCM, which impairs GABA-A receptor function altering the excitatory-in-
hibitory balance in favor of excitation throughout the brain, or (2) Botulinum Neurotoxin E (BoNT/E), intracortically injected in the 
homotopic contralesional CFA. Moreover, we tested the efficacy of combining the plasticizing treatments with robotic training spe-
cifically targeting the impaired forelimb [2]. 
Results: We observed a robust functional impairment of the contralesional forelimb persisting at 30 days post-stroke in non-treated 
animals, and confirmed by altered kinematics of paw trajectories in the skilled reaching task. To test whether reductions in GABA-A 
signaling led to functional motor improvements, we treated animals during an early post-stroke period with DMCM. We found a 
significant long-term restoration of function in general motor tests such as the gridwalk and the pellet grasping tasks. However, 
compensatory strategies were still necessary for the accomplishment of the task. When inter-hemispheric inhibition from the healthy 
to the lesioned side was reduced via delivery of the synaptic blocker BoNT/E, slight effects were observed in general motor tests. 
Additionally, although the kinematics of paw trajectories showed notable improvements, this was not sufficient to restore pre-lesion 
performance. Remarkably, we found evidence that coupling robotic rehabilitation with plasticizing treatments can result in functional 
improvements in general and limb-specific motor tasks, with enhanced recovery of pre-lesion kinematic patterns of movement. 
Conclusions: These data demonstrate the capacity of limb-specific robotic rehabilitation training used in combination with plasticiz-
ing treatments to promote post-stroke motor recovery. We are now investigating the neural mechanisms at the basis of this recovery 
with electrophysiological, immunohistochemical and optogenetic tools.

References: 
[1] Lai S*, Panarese A*, et al., Neurorehabil Neural Repair. 2015 May;29(4):382-92. 
[2] Spalletti C*, Lai S*, et al., Neurorehabil Neural Repair. 2014 Feb;28(2):188-96.
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Long-term results of transcatheter left atrial appendage closure for stroke prevention in high volume cen-
ter
P. Hala1,2, M. Chovanec3, M. Janotka3, J. Petru3, L. Sediva3, J. Skoda3, V. Zdrahalova3, P. Neuzil3,1

1Human Physiology, Charles University, Prague, CZECH REPUBLIC; 2Cardiology, Nemocnice Na Homolce, Prague, CZECH RE-
PUBLIC; 3Cardiology, Nemocnice Na Homolce, Praha, CZECH REPUBLIC

Introduction 
Patients diagnosed with atrial fibrillation of any type suffer with five-fold higher risk of stroke and cardioembolic ischemic stroke 
presents the gravest complication of this frequent arrhythmia. Antithrombotic pharmacotherapy is widely used for risk reduction and 
prevention, but both vitamin K antagonists and the new oral anticoagulation drugs have limitations in high risk groups of patients. 
According to previous studies, more than 92% of intracardiac thrombi are formed in the left atrial appendage and therefore its tran-
scatheter closure represents an alternative approach in prevention of cardioemboly and stroke. In the presented work we sought the 
long-term outcomes of this new method in real-life practice. 
Methods 
In our single national high volume center, the transcatheter left atrial appendage closure has been performed successfully in 232 pa-
tients (65% male, mean age 71) and in total seven different occluder types have been used since the year 2004. Mean CHADSVASc 
score value of the cohort is 3.84 at the time of implantation. After the procedure anticoagulation or dual antiplatelet therapy was ad-
ministered while after the period of 45 days to 6 months (depending on the device used) patients were eligible to the monotherapy of 
low-dose Aspirin only. During the first year of follow-up 3 checkups with transesophageal echocardiography were performed, later 
clinical controls once a year were scheduled. Major adverse events were defined as stroke, transitory ischemic attack, systemic cardi-
oembolism, severe bleeding requiring blood transfusion or death. Device related complications were monitored. 
Results 
During the total follow-up product of more than 500 patient years 9 patients were diagnosed with thrombus formation on the im-
planted device and returned temporarily to anticoagulation therapy. In one case the thrombus was associated with cardioembolic 
stroke. 18 other patients returned to anticoagulation due to other reasons. In total one patient was affected by hemorrhagic stroke, 
other 8 patients suffered of ischemic stroke and in 2 cases cardioembolic etiology was suspected. 
Conclusion 
Our experience demonstrates that percutaneous transcatheter left atrium appendage closure is a feasible alternative to anticoagula-
tion. When performed in a high volume center it represents a safe and effective approach to reduce the risk of cardioembolization in 
patients with atrial fibrillation. Special follow-up during the first year is necessary.

Figure 1 
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Cerebral hyperpefusion syndrome after aortic valve replacement
P. Luchowski1, J. Wojczal1, A. Stadnik2, K. Baczewski2, J. Stazka2, K. Rejdak1

1Department of Neurology, Medical University, Lublin, POLAND; 2Department of Cardiosurgery, Medical University, Lublin, PO-
LAND

BACKGROUND:  
Cerebral hyperperfusion syndrome (CHS) is well known serious neurological complication of carotid revascularization procedures. 
Acute cerebral hemodynamic changes, along with impaired cerebrovascular autoregulation are the main mechanisms contributing to 
this syndrome. Most up-to-date studies concerning CHS are retrospective and mainly concentrate on carotid procedures. The aim of 
this study was to evaluate the frequency of clinical sings of CHS and hyperperfusion detected by transcranial Doppler (TCD) exam-
ination in patients undergoing aortic valve replacement. 
METHODS:  
In this prospective observational study we evaluated 54 patients with symptomatic severe aortic valve stenosis scheduled for aortic 
valve replacement. Each patient was examined by a neurologist before and after the cardiac surgery to assess the clinical status. Se-
vere headache, transient confusion, ocular and/or facial pain, visual disturbances, seizures or any focal deficits not caused by cerebral 
ischemia were considered clinical signs of CHS. Peak systolic velocity (PSV), end-diastolic velocity (EDV), mean velocity (MV), 
and pulsatility index (PI) were measured bilaterally in the middle cerebral artery, anterior cerebral artery, posterior cerebral artery, 
vertebral arteries and basilar artery by TCD before and after the intervention (within 12-24h after the procedure). Hyperperfusion in 
TCD was defined as a >100% increase in blood flow velocity after the procedure compared with the baseline value and was deter-
mined separately for PSV and MV for all evaluated cerebral arteries. 
RESULTS:  
We enrolled 54 patients (28 females) patients scheduled for aortic valve replacement due to its severe symptomatic stenosis. Clinical 
signs of CHS were observed in 16 (29.6%) patients (10 headaches, 3 transient confusion, 2 visual disturbances, 1 ocular and facial 
pain). TCD examination revealed significant increase of PSV, EDV and MV in 28 patients (51.8%). 87.5% patients with clinical 
signs of CHS presented hyperperfusion in TCD. Moreover, transient confusion and visual disturbances was related to hyperperfusion 
isolated only to posterior brain vasculature. Mean PSV and MV increase in CHS patients was 134% and 122%, respectively.  
CONCLUSIONS:  
To the best of our knowledge, this is the first study prospectively evaluating the frequency of clinical signs of CHS and cerebral flow 
pattern with TCD in patients undergoing aortic valve surgery. Our study demonstrated that after aortic valve replacement numerous 
patients develop hyperperfusion detected by TCD and about 50% of them present clinical signs of CHS.
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Patients with intracranial bleeding and atrial fibrillation treated with left atrial appendage occlusion: re-
sults from the Amplatzer Cardiac Plug Registry
A. Tzikas1, X. Freixa2, S. Gafoor3, S. Shakir4, H. Omran5, S. Berti6, W. Schillinger7, H. Sievert3, J.- W. Park8, H. 
Karvounis1

1AHEPA University Hospital , Thessaloniki, GREECE; 2Cardiology, Hospital Clinic of University of Barcelona, Barcelona, SPAIN; 
3Cardiology, CardioVascular Center Frankfurt, Frankfurt, GERMANY; 4Cardiology, University Hospital of Bern, Bern, SWITZER-
LAND; 5Cardiology, University Hospital of Bonn, Bonn, GERMANY; 6Cardiology, Fondazione Toscana Gabriele Monasterio, Mas-
sa, ITALY; 7Cardiology, Universitätsmedizin Göttingen, Göttingen, GERMANY; 8Cardiology, Asklepios Hospital Hamburg, Ham-
burg, GERMANY

Background Left atrial appendage occlusion (LAAO) may be considered in patients with non-valvular atrial fibrillation (AF) and 
contraindication to oral anticoagulation (OAC) therapy. 
Objective To investigate procedural safety and long-term outcome of patients who underwent LAAO therapy due to previous intra-
cranial bleeding. 
Methods Data from the Amplatzer Cardiac Plug (ACP) multicenter registry on 1047 consecutive patients were analyzed. Procedural 
safety variables included death, stroke, transient ischemic attack (TIA), myocardial infraction, device embolization, cardiac tampon-
ade, and major bleeding (grouped as major adverse events, MAEs), and minor bleeding. Clinical outcome variables included death, 
stroke, TIA, major and minor bleeding. 
Results The mean age was 75±8 years, and permanent AF was present in 594 patients (57%). The mean CHA2DS2-VASc score 
was 4.5±1.6. The mean HAS-BLED score was 3.1±1.2. The main indication for LAAO was previous major bleeding (493 patients; 
47.1%), which was classified to: intracranial (198 patients; 18.9%), gastrointestinal (151 patients; 14.4%), and non-specified (144 
patients; 13.8%). Other indications were high risk for bleeding (365 patients; 34.9%), CAD and stenting (228 patients; 21.8%), drug 
interaction (191 patients; 18.2%), stroke on warfarin (163 patients; 15.6%), previous minor bleeding (160 patients; 15.3%), renal/
hepatic disease (142 patients; 13.5%), labile INR (99 patients; 9.5%), and risk of falls (79 patients; 7.5%). The composite of previous 
bleeding (major or minor) and high bleeding risk was 73%. Procedural success was 97.3%. There were 51 (4.9%) MAEs. Follow-up 
was complete in 1001/1019 (98.2%) of successfully implanted patients (average 13 months - total 1349 patient-years). One-year 
all-cause mortality was 4.2%. There were 9 (0.9%) strokes, 9 (0.9%) transient ischemic attacks, 15 (1.5%) major bleedings, and 17 
(1.7%) minor bleedings during follow-up. Patients with an indication of major gastrointestinal bleeding had more peri-procedural 
major bleedings (4.6 vs 0.8%, p=0.002), more cardiac tamponades (4.6 vs 0.7%, p=0.001), more MAEs (11.3 vs 3.8%, p<0.001), and 
more bleedings during follow up (6.2% vs 3.4%, p=0.013). All other indications were not associated with significant differences. 
Conclusions Previous major gastrointestinal bleeding as an indication for LAAO was associated with more peri-procedural adverse 
events and with increased frequency of bleeding during follow-up.
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External loop recording for 7 days detects more patients with atrial fibrillation compared to 2-day Holter 
recording in patients with ischemic stroke or transient ischemic attack
M. H. Sejr1, J. C. Nielsen2, D. Damgaard3, O. May1

1Cardiovascular Research Unit, Regional Hospital West Jutland, Herning, DENMARK; 2Department of Cardiology, Aarhus Univer-
sity Hospital, Aarhus N, DENMARK; 3Department of Neurology, Aarhus University Hospital, Aarhus, DENMARK

Atrial fibrillation (AF) is the most important cardiac cause for ischemic stroke and transient ischemic attacks (TIA) and the detection 
of AF has important therapeutic consequences in these patients. AF is, however, often paroxysmal and asymptomatic and the optimal 
method for detection of AF in patients with stroke/TIA is not yet defined in the guidelines. 
The external loop recorder (ELR), R-Test Evolution 4®, is a new device that continuously monitors and automatically analyses heart 
rhythm. The method is significantly less resource demanding compared to a traditional Holter analyses, but the diagnostic value of 
the ELR with regard to detection of AF compared to Holter is unknown.  
Aim: To compare the diagnostic value of a 7-day ELR recording to a 2-day Holter recording with regard to the detection of AF in a 
consecutive population of patients with ischemic stroke/TIA and without a history of AF.  
Material and methods: Consecutive patients with stroke/TIA within the previous week were included from the department of Neurol-
ogy in our hospital during April 2014 to January 2015. Inclusion criteria were age ≥ 60 years, no AF on surface ECG and no history 
of AF, no pacemaker, no active cancer or expected low compliance. The 2-day Holter recording and the 7-day ELR were started si-
multaneously. 
Atrial fibrillation was defined as absolutely irregular intervals between two R waves, in the absence of P-waves and lasting more 
than 30 seconds. 
Results: We included 190 patients, mean (s.d.) age was 71.1 (7.6) years and 57% were male. The 2-day Holter analysis primarily de-
tected four patients with AF, one of whom was missed by the ELR. The Holter recording of this patient was scrutinised and it turned 
out, that the patient had an atrial tachycardia and not AF. The 7-day ELR detected the same three patients with AF as the three true 
positive on the 2-day Holter and further six patients with AF after the 2-day Holter period. The prevalence of AF was 1.6 % using the 
2-day Holter versus 4.7 % using the 7-day ELR. The 7-day ELR recording thus detected significantly more patients with AF com-
pared to the 2-day Holter recording (p=0.031, Exact McNemar).  
Conclusion: A 7-day ELR analysis detects significantly more patients with AF than a 2-day Holter recording. These finding have 
clinical implications because the ELR analysis is less resource demanding than Holter recording analysis.
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ICTUS3R: the Italian stroke-app
M. Baldereschi1, A. Di Carlo1, B. Piccardi1, D. Inzitari1

1Italian National Research Council, Inst. of Neurosciences, Florence, ITALY

QUESTION. Most stroke-related applications currently available for patients and general population lack scientific validity in terms 
of adherence to current stroke literature and guidelines and all of them are in English only. We developed a user-friendly,free-of-cost 
application in italian, available at www.ictus3r.it, to contribute filling the gaps in stroke knowledge among Italian people. Here we 
report on the use of this application. 
METHODS. The application was developed in collaboration with communication experts, stroke leaders and web producers.IC-
TUS3R was pilot tested in terms of number and distribution of downloads. Data on usage were anonymously collected during the 
first 14 months following release (October 29, 2014). 
RESULTS. ICTUS3R was designed to include comprehensive stroke information primarly accessed via a scrollable index. Three 
major sections were dedicated to stroke symptoms recognition, reaction, and prevention. Other sections included stroke information 
and calculation of personal stroke risk according to the Framingham Stroke Risk Score. The application provides individual’s rel-
ative risk, compared with someone of the same age and sex free of modifiable risk factor for stroke.Contact information of Italian 
patients’ support organizations are made available as well. The application was downloaded a total of 37500 times, of which 87% 
was by individuals in Italy. The age-group mostly interested in the applications was 25-34 years of age (33,5%) but also the 12% of 
the downloads were from people 55 and over. Geographical distribution shows a north-to-south gradient. More than 1600 downloads 
were done in US. The most interesting (most times visited) page was the stroke risk calculator.Visitors picked in relation to national 
newspaper articles or national television broadcasting where the ICTUS3R application had been mentioned and described. 
CONCLUSIONS. ICTUS3R available at www.ictus3r.it for smartphone, tablet, and PC is a well-received application for dissemi-
nation of stroke information among Italians. Application widespread and download are strongly correlated with specific mass-media 
promotional events.
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Antithrombotic treatment as predictor of bleeding pattern and outcome after non-aneurysmal subarach-
noid hemorrhage
S. Kashefiolasl1, J. Platz1, C. Senft1, V. Seifert1, J. Konczalla1

1Department of Neurosurgery, Johann Wolfgang Goethe- University, Frankfurt am Main, GERMANY

Question: 
Intracerebral hemorrhage is a well-recognized complication of antithrombotic therapy. A previous study indicated an increased risk 
for non-aneurysmal SAH (NASAH) during treatment with systemic anticoagulation or antiplatelet agents (aCP). However, little is 
known about pathophysiology and management of subarachnoid hemorrhage (SAH) that occurs during treatment with aCP. This 
study investigated the effect of aCP on blood distribution and outcome in patients with NASAH. 
Methods: 
We retrospectively analyzed our institutional database of consecutive patients who suffered from NASAH between 2007 and March 
2015. All parameters relevant to this analysis, including hemorrhage pattern on the initial computed tomography (CT) scan done 
within 24 hours after onset, hospital status, and pretreatment with aCP, were recorded. Also the outcome was compared using the 
modified Rankin Scale (mRS; favorable outcome mRS 0-2 vs. unfavorable outcome mRS 3-6). 
Results:  
The medical records of 164 patients with NASAH were analyzed, divided into perimesencephalic SAH (PM-SAH) and non-perimes-
encephalic SAH (NPM-SAH). 117 patients underwent a CT scan within 24 hours after onset, including 51 (44%) with PM-SAH and 
66 (56%) with NPM-SAH patients. In total 30 patients (26%) had been pretreated with aCP. The blood distribution was significant 
altered in patients under aCP, with 73% NPM-SAH compared to 51% (without aCP). Interestingly, the rate of higher Fisher blood 
distributions increased (Fisher 3 from 20% (without aCP) to 30% (with aCP) and Fisher 4 from 2% to 7%). Patients with aCP had 
a significant higher risk for NPM-SAH compared to PM-SAH (P<0.05; odds ratio (OR) 2,7) and a trend towards higher bleeding 
pattern (aCP: Fisher 3/4 in 37% compared to 22% in patients without aCP). Patients treated with aCP had significantly less often a 
favorable outcome (60% vs. 97% in patients w/o aCP; OR 28). This effect was even stronger in the Fisher 3/4 cohort with only 55% 
favorable outcome in patients under aCP compared to 100% without aCP (OR 33). 
Conclusion: 
NASAH in patients not pretreated with aCP is associated with an excellent outcome (mRS 0-2 in 98%), whereas pretreated patients 
had a significantly reduced chance for favorable outcome (60%, OR 28). ACP pretreated patients had a significantly high risk for 
NPM-SAH. Pretreatment with aCP not only trends towards higher bleeding pattern (Fisher Grade 3/4), but also the risk for unfavor-
able outcome is additionally (mRS 0-2 only in 55%).

Key Words: nonaneurysmal subarachnoid hemorrhage; perimesencephalic; nonperimesencephalic; anticoagulation; antiplatelet 
agent; Fisher Grade 3
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Repercussions of changes in the neurology emergency work schedules on the admission of stroke mimics
M. Vargas1,2, M. Reis Costa1, A. C. Fonseca1,2,3

1Department of Neurosciences (Neurology) , Hospital de Santa Maria, Lisbon, Portugal, Lisbon, PORTUGAL; 2Department of Phar-
macology and Neurosciences, Instituto de Medicina Molecular, Lisbon, Lisbon, PORTUGAL; 3, Medical University of Lisbon, Lis-
bon, PORTUGAL

1.Introduction: Between 5 to 31% patients admitted with an initial diagnostic hypothesis of Stroke turn out to have other diagnosis 
designated as Stroke Mimics. 
It is important to differentiate between these conditions because, irrespective of the etiology, the management of stroke mimics in 
stroke units is not cost effective as it implies an increased length of hospital stay, an excessive usage of complementary means of di-
agnosis and the administration of unnecessary medication. 
In 2010, there were changes in the staff of the neurology department of our hospital that resulted in a decrease in the number of 
emergency hours done by neurology consultants. 
2.Objectives: We aimed to analyze the evolution of stroke mimics admitted to the stroke unit between 2007 and 2013 and evaluate 
the repercussions of the changes in staff on the admission of stroke mimics 
3.Methods: Observational retrospective study. Patients with the diagnosis of stroke mimics admitted between 2007 and 2013 were 
retrieved, retrospectively, from the prospective database that includes all patients admitted to our Stroke Unit. Additional information 
was obtained by reviewing inpatient or emergency department medical records. 
We also evaluated changes in the temporal pattern of the admissions of stroke mimics by performing a segmented linear regression - 
ARISMA. Time of intervention was set between July 2010-August 2010. A statistical correlation between the number of emergency 
hours done by neurology residents and the number of admitted stroke mimics was calculated using the Pearson Correlation Coeffi-
cient. 
4.Results: Between 2009 and 2013, 2552 patients were admitted to the Stroke Unit out of which 294 (11.46%) were Stroke Mimics. 
After August 2010 there was an increase in the number of stroke mimics admitted to the stroke unit (p= 0.03) 
The most common final diagnosis were psychiatric conditions-53 patient , peripheral vertigo-52; migraine -33 and acute peripheral 
mononeuropathy-32. 
After 2010 the most frequent diagnosis changed from psychiatric conditions to peripheral vertigo. 
Posterior circulation stroke was the most common provisional diagnosis in the emergency department before and after 2010 - 130 
(44.40%). 
There was an increase in the number of hours done primarily by neurology interns and a correlation was found with the number of 
stroke mimics admitted (Pearson correlation coefficient=0.94; p=0.002). 
Of the 427 patients submitted to fibrinolysis 10 (2.3%) patients were SM. No significant changes in the proportion of stroke mimics 
submitted to fibrinolysis occurred through the years (p=0.67). 
5.Conclusions: Changes in staff of the emergency department lead to an increase in the number of admitted stroke mimics and to a 
higher number of stroke mimics with a final diagnosis of peripheral vertigo.

Figure 1 
FIGURE. ICTUS 3R: home page, sections and contents 
M Rasura, M Baldereschi, A Di Carlo, F Di Lisi, R Patella, B Piccardi, B Polizzi, and D Inzitari for the Promotion and Implemen-
tation of Stroke Care in Italy Project Working Group. Effectiveness of public stroke educational interventions: a review. Eur J 
Stroke, 2014; 21:11-20 
Feigin VL, Krishnamurthi R, Bhattacharjee R, et al. New strategy to reduce the Global Burden of Stroke. Stroke, 2015; 
DOI:10.1161/STROKEAHA.115.008222 
Dubey D, Amritphale A, Sawhney A, Amritphale N, Dubey P, Pandey A. Smart Phone Applications as a source of information on 
stroke. Journal of Stroke, 2014; 16:86-90 
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Prehospital radiological diagnosis of SAH and triage for neurosurgery
M. R. Hov1, T. Lindner2, C. G. Lund2,3

1Norwegian Air Ambulance Foundation, Drobak, NORWAY; 2, Norwegian Air Ambulance Foundation, Drøbak, NORWAY; 3Neurol-
ogy, Oslo University Hospital, Oslo, NORWAY

Background - Early neurosurgical treatment and care of spontaneous aneurismal subarachnoidal hemorrhage (SAH) is crucial. In 
Norway, as in most countries, neurosurgery is only available in large university hospitals. A prehospital radiological diagnosis of 
SAH may avoid time-demanding hospital-to-hospital patient transfers.  
Methods - Since October 2014 the Norwegian Air Ambulance Foundation has run a ”Mobile Brain Unit (MBU)” ambulance study 
in the county of Østfold, Norway. The MBU is equipped with a CT scanner and manned with an anaesthesiologist, an intensive care 
nurse and a paramedic (driver), a staff used by the national operating Air Ambulance system. Patients with symptoms of acute stroke 
or with head trauma are included in the study. The anaesthesiologist interprets all cerebral CT scans before consulting the local ra-
diological department by teleradiology. 
Results - During the study period the MBU has conducted 64 prehospital CT scans. Two patients with SAH have been identified, in 
each case showing full diagnostic agreement between the anaesthesiologist and the on-call radiologist. Both patients have been trans-
ported directly from their home to the regional neurosurgical department, avoiding the local hospital. The mean “ambulance door to 
CT time” has been 10 minutes, and the mean “symptom-onset to neurosurgery department time” has been 2 h and 30 minutes. Esti-
mated time saved when avoiding the local hospital has been approximately 3 hours.  
Conclusions - A prehospital radiological diagnoses of spontaneous SAH opens for triage directly to a neurosurgical department 
which may give a better patient outcome.
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Improvements in stroke patient care after implementation of a stroke alert system
M. Torbey1, D. Greene-Chandos1, C. Arand1, N. Grose1

1Neurology, The Ohio State University, Columbus, USA

In May 2011, Ohio State University Wexner Medical Center (OSUWMC) implemented a new Stroke Alert System based on objec-
tives from the American Heart Association’s Target: Stroke Initiative, particularly the guideline of decreasing door-to-needle time 
for tissue plasminogen activator (t-PA) administration to ischemic stroke patients to less than 60 minutes. The new system worked to 
achieve this goal by utilizing a centralized page that would quickly gather the entire stroke team (e.g. physicians, nurses, pharmacist, 
etc.) at the patient bedside. 
The purpose of this study was to determine the impact this new program had on the time from stroke team activation (via page) to 
team arrival at bedside of stroke patients at OSUWMC. We hypothesized that the program would be successful in decreasing this 
time interval. De-identified data was retrieved from the Get With the Guidelines database for all ischemic stroke patients seen at OS-
UWMC from the beginning of 2010 to May 2015—a total of 2578 patients. However, only 264 patients had data on team activation 
and arrival times and were thus used in the analysis. Microsoft Excel was used to organize the data as well as to calculate the time 
interval (i.e. activation to arrival). Statistical analysis was conducted using Stata/MP. Basic analysis (including mean, standard devia-
tion, and confidence interval) along with an analysis of variance were performed, with data organized by year. 
Results showed that the average time from stroke team activation to arrival decreased from 65.17 minutes in 2010 to 6.91 minutes so 
far in 2015. The analysis of variance confirms statistical significance between the data from year to year (p = 0.0024). In conclusion, 
the implementation of the new Stroke Alert System in May 2011 led to lower stroke team activation to arrival times for ischemic 
stroke patients at OSUWMC.
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Stroke alarm door-to-needle <20 minutes
R. Roa1

1Neurology unit, Capio S:t Görans Hospital, Stockholm, SWEDEN

Introduction 
The goal of the Swedish National Board of Health and Welfare is that the patient should receive treatment thrombolytics with a 
Door-To- Needle-Time (DTN) of <40 minutes. 
A DTN reduction of 15 minutes = 5% less risk of mortality in the hospital. 
A DTN delay of 15 minutes = extends recovery of ADL-related functions by two months (European Stroke Conference, 2014). 
In 2014 S:t Görans neurology unit performed 93 thrombolyses, the median DTN time was 47 minutes. 
Aim 
The goal was to reduce the median DTN time to <20 minutes, and to compare the median DTN time when thrombolysis was given 
with a stroke-nurse and without a stroke-nurse. 
Methods 
The neurology units improvement team developed new routines for stroke-alarm. These routines included clear information for 
eachprofessionand were practiced around the clock and every day between2015-05-11and2015-11-11.During the six monthperiod 
thrombolytics were administered to a total of 38 patients.24 thrombolyse swere performed with a stroke-nurse present already at the 
emergency department and 14 thrombolyses without a stroke-nurse.

Routines with a stroke-nurse: see Figure 1

Routines without a stroke-nurse. Similar routines as with a stroke-nurse except: 
• ER-doctor had telephone contact with the senior neurologist and stroke-nurse 
• ER-doctor was in charge of contraindications and NIHSS 
• Standard-CT and CT-angio  
• ER-doctor called the stroke-nurse who prepared the medicine at the stroke unit 
•Thrombolysis was started at the stroke unit

Results 
Between 2015-05-11 and 2015-11-11 thrombolytics were administered 38 times. It was given around the clock and every day and the 
median DTN time was 27minutes. Of these 38 thrombolyses, 24 were performed with a stroke-nurse, and the median DTN time was 
24 minutes. 14 thrombolyses were given without a stroke-nurse and the median DTN time was 43 minutes.

see Figure 2

Summary / discussion

•Median DTN time was reduced with 19 minutes when thrombolysis was given with a stroke-nurse compared to without a stroke-
nurse  
• Compared to the full year 2014, the median DTN time was reduced with 20 minutes 
• Fastest DTN time was 11 minutes, with a stroke-nurse 
• 10 thrombolyses < 20 minutes, all with a stroke-nurse

4 thrombolyses <30 minutes DTN without a stroke-nurse

Conclusion 
By applying the new routines and reducing DTN times we have probably affected the risk of mortality and helped patients to a better 
recovery after a stroke. We have also found that the DTN times are shortened when the stroke-nurse is involved in the stroke-alarm-
flow.
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4-Item Stroke Scale (4iss) - prehospital notification scale for stroke patients
H. Soda1, L. Shammas2, B. Griewing1, A. Rashid2

1Neurologische Klinik Bad Neustadt, Bad Neustadt, GERMANY; 2Zentrum für Telemedizin Bad Kissingen, Bad Kissingen, GER-
MANY

A high specificity and sensitivity in prehospital assessment of acute stroke symptoms is essential for both, a positive outcome and 
an efficient organisation of a stroke unit. Our objective was to develop a prehospital stroke score, the 4-item-stroke-score (4iss), that 
assesses the stroke severity and differentiates stroke from other conditions. The 4iss bases on the 3-item-stroke-score (3iss) of Singer 
et al. [1] (level of consciousness, gaze and hemiparesis.). As the application of 3iss resulted in low specifity and sensitivity, we added 
speech disorder as the fourth item („yes“ adds one point to the score). 
From 2008 to 2013, 687 patients (50,6% male, average age of 75 ± 12 and NIHSS of 5 ± 7) with stroke symptoms were treated with 
a 4iss pre-notification during the Stroke Angel study [2]. 4iss was used in the region of Rhön-Grabfeld (Germany, Northern Bavar-
ia) at the stroke unit of Neurologische Klinik Bad Neustadt in cooperation with 12 ambulances with an electronic pre-notification 
system. In case of stroke symptoms, according to the Face-Arm-Speech-Test (FAST), the EMS filled out the 4iss form with a hand-
held-PC (NIDApad) and transmitted the score to the stroke unit via mobile radio (see Figure 1). 
103 of 687 patients were scored with 4iss eqal to 0. In the stroke unit, 55 patients out of the 103 were diagnosed with stroke and 8 of 
them received lysis therapy in spite of 4iss = 0 (see Figure 2). 4 of these 8 patients had a stroke mimic. Our results show a relatively 
high correlation (r=0.626, p ≤ 0.01) between 4iss and NIHSS. The accuracy at 4iss = 0 to predict an unlikely stroke is high (95%). 
The highest overall sensitivity (91%) with an acceptable specificity (79%) was achieved for a cut off at score ≥ 3. All statistical anal-
yses were performed with IBM SPSS 21.0 for Windows. 
Summarized, 4iss can be used by paramedics and emergency doctors in prehospital assessment of stroke symptoms. It is a valuable 
prehospital assessment tool to triage a patient’s probability to receive a lysis therapy. Using the 4iss score allows the differentiation 
between unlikely (score = 0), moderate (score = 1 or 2) and severe strokes (score ≥ 3). For scores ≥ 3, the patient’s probability to re-
ceive lysis therapy is high, wheras, for the moderate score further invesitigation is needed to increase specifity.

References 
[1] Singer OC, Dvorak F, du Mesnil de Rochemont, Richard, Lanfermann H, Sitzer M, et al. A simple 3-item stroke scale: compari-
son with the National Institutes of Health Stroke Scale and prediction of middle cerebral artery occlusion. Stroke. 2005; 36:773-6. 
[2] Rashid, A.; Soda, H., Hiermann, E.; Kippnich, U.; Griewing, B.. Stroke Angel: Telemedicine prenotification improves Door-To-
CT and rate of systemic thrombolysis. European Stroke Conference, Vienna, 2015.
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Clinical and cost benefits of stroke unit care for acute ischemic stroke patients
H. S. Jeong1,2, J. W. Shin1,2, H. S. Yoo2, N. Y. Yoon2, H.- M. Lee2, H.- J. Song1,2, J. Kim1,2

1Neurology, Chungnam National University hospital, Daejeon, SOUTH KOREA; 2Regional cerebrovascular center, Chungnam Na-
tional University hospital, Daejeon, SOUTH KOREA

Background and purpose:  
Organized care of stroke unit (SU) has been recommended to improve care quality and cost benefits for acute stroke patients rather 
than general ward (GW) care. We evaluated whether the SU care could more effective to decrease complication rate and cost burden 
for the acute ischemic stroke patients than GW care. 
Methods:  
Acute ischemic stroke patients who admitted to SU from January 2012 to June of 2014 and GW from July 2009 to June of 2010 were 
included. Patients who treated with endovascular therapy or neurosurgery, and needed ICU care were excluded. Length of hospital 
stay, the incidence of neurologic aggravation and medical complications during admission were compared between the patients who 
admitted SU and GW at initial hospitalization. Cost parameters, such as fee for medication, injections, physical therapy, laboratory 
work-up, brain imaging, and hospital room were also compared. 
Results:  
Clinical and cost data of 1687 patients (440 in GW group, 1247 in SU group) were analyzed. In the comparison of clinical vari-
ables, length of hospital stay (GW, 7.1±3.9 vs. SU, 6.0±3.3; p=0.011), incidence of neurologic deterioration (GW, 12% vs. SU, 8%; 
p=0.014) and aspiration pneumonia (GW, 9% vs. SU, 3%; p<0.001) were significantly lower in the SU group. In the cost compar-
isons, fee for the medication (GW, 226.4±287.8 vs. SU, 159.3±221.5 [1000won]; p<0.001), imaging (GW, 1084.4±260.0 vs. SU, 
945.4±277.7 [1000won]; p<0.001), and hospital room charges (GW, 352.6±279.0 vs. SU, 287.1±224.8 [1000won]; p<0.001) were 
higher in the GW than SU group. Fee for the monitoring vital sign and physical therapy was higher in the SU group (GW, 66.1±25.1 
vs. SU, 92.0±53.2 [1000won]; p<0.001). Finally, total fee for hospitalization was higher in the GW group (GW, 2332.1±950.6 vs. 
SU, 2069.4±835.0 [1000won]; p<0.001). 
Conclusions:  
SU care significantly reduced admission period and the incidence of the neurological and medical complications during admission. 
Ultimately, SU care significantly reduced admission cost rather than GW admission. Organized SU care showed both clinical benefit 
and cost effectiveness for the acute ischemic stroke patients.
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Medico-legal aspects of acute stroke care: general aspects
S. Di Legge1, F. Sallustio2, P. Kiegel2

1Neurology, CH Aix-en-Provence, Aix-en-Provence, FRANCE; 2Neurology, SU, University of Tor Vergata, Rome, FRANCE

Due to considerable improvement in acute stroke treatment over the last two decades, a contemplative attitude toward acute stroke 
is not still acceptable. It has been clearly established that acute stroke patients must have: 1) a fast and priority access to imaging 
investigations to assess the type, location, and extent of damage, as well as permeability of the cervical and intracranial vessels; 2) 
assessment for eligibility to intravenous thrombolysis, whose success depends on the speed of his administration; 3) access a neu-
roradiological expertise to assess the indication of mechanical thrombectomy, were indicated; and finally 4) accessibility to a stroke 
unit; and 5) orientation to adapted rehabilitation centers. This is a real and permanent race against time. 
Aim of this review is to present the few available data concerning stroke litigations involving the management and treatment of acute 
stroke patients, and different scenario based on real cases will be presented. 
Methods: A literature search on Pubmed was performed based on the following key-words: «acute stroke» «medico-legal» «body 
damage» «reparation» was performed. Selected articles were written in English language. Personally evaluated medico-legal cases 
concerning the quality of management and treatment of patients with a cute stroke were selected and conclusion will be presented.  
Results: Analysis of the literature detected that the major reason justifying litigation was failure of patient access to acute stroke 
reperfusion treatments, missed diagnosis, and loss of time. There were few litigation concerning the occurrence of hemorrhagic com-
plications related to acute stroke treatments. Analysis of single cases demonstrated that the constant evolution and refined indications 
to acute stroke treatments constantly challenge the medico-legal reasoning and, consequently, medical liability and imputability. 
Conclusion: In stroke litigation time remains the major concerns. Given the heterogeneity of dedicated resources and territorial 
characteristics influencing the quality of acute stroke management and treatment, as well as constant evolution of acute stroke care, 
each patient becomes the object of a complex and detailed analysis of valuable elements and predicted risk/benefit ratio. Failure to 
provide early assessment and deliver of acute stroke treatments, when analysed retrospectively, does not automatically lead to an in-
creased loss of chance for the patient.
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Small vessel stroke and white matter disease

Brain vascular lesions, gait and balance
D. Pinter1, S. Ritchie2,3, F. Doubal3,4, T. Gattringer1, Z. Morris5,4, M. Bastin5,4, M. del C. Valdés Hernández5,4, N. 
Royle5,4, J. Corley2,3, S. Munoz Maniega5,4, A. Pattie2,3, D. A. Dickie5,4, A. Gow6,3, J. Staals7, J. Starr2,3, I. Deary2,3, 
C. Enzinger1,8, F. Fazekas1, J. Wardlaw3,5,4

1Neurology, Medical University Graz, Graz, AUSTRIA; 2Department of Psychology, University of Edinburgh, Edinburgh, UNITED 
KINGDOM; 3Cognitive Ageing and Cognitive Epidemiology, University of Edinburgh, Edinburgh, UNITED KINGDOM; 4Centre 
for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UNITED KINGDOM; 5Brain Research Imaging Centre, University 
of Edinburgh, Edinburgh, UNITED KINGDOM; 6, Heriot-Watt University, Edinburgh, UNITED KINGDOM; 7, Maastricht Univer-
sity Medical Centre, Maastricht, NETHERLANDS; 8Department of Radiology, Medical University of Graz, Graz, AUSTRIA

Gait and balance impairment is highly prevalent in older people, restricts independence and increases the risk of falls, institutional-
ization and mortality. Therefore, we aimed to assess whether and how single or combined small vessel disease (SVD) features pre-
dict gait and balance function independently of other variables, such as demographics and risk factors. 
680 community-dwelling healthy subjects from the Lothian Birth Cohort 1936 who underwent comprehensive risk factor assess-
ment, gait and balance assessment as well as brain MRI, were examined. Gait speed, chair-stand and standing balance of the Short 
Physical Performance Battery were assessed as main outcomes. SVD features were assessed by blinded visual rating and computa-
tional analysis on structural brain MRI and a total SVD score was derived according to the severity of morphologic damage. 
Subjects were 71-74 years old (M= 72.54, SD= 0.71) and 53% of the sample were male. Most had a SVD score of 0-1 (80.8%). Gait 
speed, chair-stand and standing balance performance were significantly better in subjects with a total SVD score of 0-1 versus those 
with higher scores. A regression model, including demographic variables, risk factors and MRI visible SVD features revealed that 
age, sex (pR²=6.4), hypertension and diabetes (p=0.003, ∆R²=2.4) significantly predicted gait speed. In addition, the total SVD score 
significantly predicted gait (p=0.012; ∆R²=0.8). Similar associations were observed if white matter hyperintensity (WMH) score 
(p=0.027; ∆R²=0.6) or volume (pR²=1.3) were included in the regression model. The total SVD score effect was stronger in analysis 
restricted to the 127 subjects with severe SVD explaining 6.4 % of the variance (p 
Our study confirms a negative impact of SVD-related morphologic brain changes on gait speed in addition to age, sex and vascular 
risk factors in a large cohort of community-dwelling older individuals with a narrow age range. This effect was best captured by a 
total SVD score, although in our cohort this was mainly accounted for by WMH. This relatively simple score may thus inform pati-
ent counseling and preventive strategies.
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Acute stroke care in the hera of thrombectomy: the experience of a community general hospital at Aix-en-
Provence
S. Di Legge1, C. Coudert1,2, B. Bonnefoi1, L. Martinez-Almoyna1, J. Bultel2, F. Viallet1

1Neurology, CH Aix-en-Provence, Aix-en-Provence, FRANCE; 2Emergency Room, CH Aix-en-Provence, Aix-en-Provence, 
FRANCE

Introduction: Uncertainty exists regarding the optimal way to orient acute stroke patients, in order to assure them the best available 
reperfusion treatment.  
Aim of the study: To provide evidence in favor of the pivotal role played by a dedicated stroke team operating in the sein of commu-
nity general hospital in providing acute stroke care. 
Methods: A stroke unit with a dedicated stroke team has been created at the Centre Hospitalier of Aix-en-Provence (CH-AP) on Nov 
2012. The CH-AP serves a territory of 700,000 habitants, with 6 peripheral hospitals. The estimated incidence of stroke is between 
1,100 and 1,600/y. On-call neurologists and radiologists are available 24 h/day. MRI is available 24 h/day. Written care protocols, an 
integrated emergency response system, and rapid laboratory testing have been developed. A stroke registry collecting demographic, 
clinical, imaging and outcome measures has been created in order to perform quality assessment analysis. Written protocols for de-
ployment of telemedicine-assisted rtPA delivery in the farthest peripheral hospital and to address patients for mechanical thrombecto-
my to the University Centre of reference, have been developed based on the updated guidelines. Data of stroke-related times, hemor-
rhagic transformation as assessed by the ECASS criteria, successful recanalization as assessed by the 2b-3 TIMI score, and favorable 
outcome as defined as modified Rankin Scale (mRS) score of 0-1 were collected. 
Results: Over a 3-year period (November 2012-2015), 3,048 patients were evaluated at the CH-AP for possible acute ischemic 
stroke. Of them, 287 (9.4%) received IV rtPA, based on the International guidelines: mean age was 68 (±14) yrs (19.5% aged >80 
yrs). The M/F ratio was 1.5; median admission NIHSS was 9 (IQR 9); MRI was performed before treatment in 83% of patients. The 
stroke team was directly solicited in 85% of cases, while 15% were not-regulated. Door-to-treatment time was ≤60 min in 37% of 
cases, with a mean onset-to-treatment time of 188(±46) minutes. Symptomatic hemorrhagic transformation was observed in 8% of 
patients and the intra-hospital mortality was 9%. Three-month mRS 0-1 was observed in 49%, 0-2 in 65% of patients (40% in pa-
tients with proximal arterial occlusions of the anterior circulation), and mortality was 13%. The rate of successful recanalization was 
35%. Over the last six-months, indication for mechanical thrombectomy was discussed with interventional radiologists in 38 cases, 
and thrombectomy were performed in 8 patients.  
Discussion: These data provide evidence for effective deployment of acute stroke care in a community hospital with availability of 
neuroradiology expertise at about 40 Km distance. Different pathways integrating conference-calls, imaging transfers, and telemedi-
cine, allow effective delivery of IV rtPA, selection of patients for mechanical reperfusion treatments, always choosing the more sav-
ing-time pathways. Continuous efforts are required to develop strategies to accelerate the different phases of the process.
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New ultrasound indices of ischemic leukoaraiosis 
M. Turk1, M. Zaletel2, J. Pretnar Oblak2

1Department of Vascular Neurology and Intensive Neurology, Ljubljana University Clinical Centre, Ljubljana, SLOVENIA; 2depart-
ment of vascular neurology and intensive neurological therapy, Ljubljana university clinical centre , ljubljana, SLOVENIA

Background: Leukoaraiosis (ILA) is believed to be ischaemic in origin due its association with cerebrovascular risk factors and 
similar location as lacunar infarctions. Its pathophysiology is not well understood and its diagnosis is still based on magnetic reso-
nance imaging (MRI) as well as exclusion of other causes of white matter hyperintensities (WMH). So far there are no known confir-
ming or screening diagnostic tests of ILA. Ultrasound studies have recently shown increased large artery stiffness, increased cerebro-
vascular resistance and lower cerebral blood flow in ILA patients. Increased arterial stiffness and decreased blood flow could have a 
synergistic effect and their ratio could be a useful diagnostic index of ILA. 
Methods: We used carotid duplex ultrasound as a non-invasive diagnostic tool in order to determine the cerebral blood flow and ca-
rotid stiffness in 52 ILA patients and 40 risk factor matched controls with normal magnetic resonance imaging (MRI) of the head. 
ILA diagnosis was based on MRI and was further categorised according to the Fazekas scale. Carotid artery diastolic, systolic and 
mean blood flow velocitities (v-ICAd, v-ICAs, v-ICAm) and blood flows (Q-ICAd, Q-ICAs, Q-ICAm) and resistance indices (RI, 
PI) were determined. Carotid stiffness was accessed by pulse wave velocity β (PWVβ, m/s), pressure-strain elasticity modulus (Ep, 
kPa) and β index. Additionally we introduced new ILA indices (ILAi) that are rations of the carotid stiffness parameters and blood 
flows in the internal carotid artery. 
Results: Blood flow velocities and blood flows were significantly lower in the ILA group, including diastolic, systolic and mean 
(p≤0.05). PWVβ, Ep and β index values were higher in the ILA group (p≤0.05). All the velocities and blood flows showed a decrea-
sing trend with higher Fazekas score, whereas resistance indices and carotid stiffness indices showed an increasing trend. All 
ILAi significantly differed between the groups; the most significant were PWVβ/Q-ICAd (ILA group: 1.96±0.64 vs control group: 
1.56±0.40, p=0.001) and PWVβ/Q-ICAm (ILA group: 1.13±0.32 vs control group: 0.94±0.25, p=0.003). All ILAi were significantly 
associated with ILA (p<0.01.) and were significant independent predictors of ILA. All ILAi were also sensitive and specific for pre-
dicting ILA (AUC: 0.632-683, p<0.05).  
Conclusions: Lower blood flow and higher resistance of carotid arteries as well as increased carotid stiffness were found in ILA 
patients compared to risk factor-matched controls. The new ultrasound indices (ILAi) represented as rations between carotid stiff-
ness parameters and carotid blood flows also significantly differed between the two groups and were significant predictors of ILA. A 
combination of lower carotid blood flow and increased carotid stiffness represented as ILAi probably has a diagnostic value in ILA 
patients. 
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Clinical phenotype of destructive-regenerative endothelial response in the first 48 hours of lacunar stroke 
resulting from cerebral small vessels disease
L. Anatskaia1, N. Goncharova2, G. Khulup2

1Depatment of Neurology, The Republic Research &Practical Center of Neurology and Neurosurgery, Minsk, BELARUS; 2, The Re-
public Research & Production Center for Transfusiology and Medical Biotechnologies, Minsk, BELARUS

Background and Purpose— Endothelial dysfunction as a main cause of cerebral small vessels disease (CSVD) lead to alteration of 
the homeostatic balance of endothelial lesion and repair in the first 48 hours of lacunar stroke (LS). The purpose of our study was to 
determine the pattern of destructive-regenerative endothelial response in the first 48 hours of LS resulting from CSVD. 
Methods. The ratio of the level of circulating endothelial cells (CECs) with the phenotype of CD31+CD144+vWF+ to the level of en-
dothelial progenitor cells (EPCs) expressing CD133+ CD34+VEGFR-2+ markers and CD117+ (с- Kit+) adult vascular endothelial stem 
cells (VESCs) were examined in 50 patients (a mean age of 60,3±12,9 years) at first 48 hours of LS using flow cytometry, and in 20 
healthy volunteers. 
Results. The average value of vascular risk factors number in main group of patients was 2,4+0,8. The level of CECs 
(CD31+CD144+vWF+) in acute LS significantly exceeded the level of CECs in the control group (p <0,05). The ratio of the CECs 
level to the level of circulating EPCs and CD117+ VESCs was 3,54 ± 0,38 (p <0,01), in group of healthy donors - 1,78 ± 0 30 
(p <0,01). Significant increases of angiogenesis inhibitor CD34+VEGFR-1+ level were determined compared to control group 
(0,21±0,03% and 0,04±0,01, p <0.05).The ratio of angiogenesis inhibitor CD34+VEGFR-1+ to angiogenesis activator CD34+VEG-
FR-2+ expression was in favor of CD34+VEGFR-1+ - 1.75 (p <0.05). 
Conclusions. The pattern of endothelial response in the first 48 hours of LS resulting from CSVD characterized by shift of the ho-
meostatic destructive-reparative endothelial balance towards endothelial degeneration with simultaneous exhaustion of its reparation 
capacity, reflecting presence of regenerative endothelial dysfunction and loss of endothelial integrity. The results of our study allow 
us to recommend the use of therapeutic strategy of endothelial protection and induction of angiogenesis in acute LS for early se-
condary prevention of LS and such complications as post-stroke dementia and vascular parkinsonism.
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Effects of environmental enrichment/physical exercise on white matter integrity and stroke injury in a 
mouse model of chronic cerebral jypoperfusion
Y. Hase1, L. Craggs1, W. Stevenson1, M. Hase1, J. Slade1, A. Oakley1, M. Ihara2, K. Horsburgh3, R. Kalaria1

1Institute of Neuroscience, Newcastle University, Newcastle upon Tyne, UNITED KINGDOM; 2Department of Stroke and Cerebro-
vascular Diseases, National Cerebral and Cardiovascular Center, Osaka, JAPAN; 3Centre for Neuroregeneration, University of Edin-
burgh, Edinburgh, UNITED KINGDOM

Question Chronic cerebral hypoperfusion is a major component of subcortical ischaemic vascular dementia (SIVD), a subtype of 
vascular dementia. This study was designed explore the beneficial effects of environmental enrichment/physical exercise (EE/PE) 
on stroke injury and pathological sequelae in a mouse model of chronic cerebral hypoperfusion induced by bilateral common carotid 
artery stenosis (BCAS). 
Methods A total of 68 wildtype C57BLJ6 mice underwent BCAS or sham surgery. One week after the surgery, the mice were dis-
tributed into 3 groups - standard conditions (STD), 3 hours EE/PE a day (3Hr) and full time EE/PE (FULL) for 12 weeks. From 13 
weeks after the surgery, cognitive testing was performed using a 9-arm radial arm maze. 16 weeks after the surgery, surface cerebral 
blood flow (CBF) was measured using Laser Speckle Flowmetry immediately before the mice were euthanised, and subsequently 
brain sections were analysed to assess white matter integrity and changes in astrocytes morphology.  
Results Chronic cerebral hypoperfusion (BCAS) caused white matter damage, as demonstrated by the decrease in corpus callosum 
(CC) volume (CC atrophy), greater WM scores signifying damage in addition to increased clasmatodendrosis (damaged astrocytes) 
[1]. BCAS also caused more strokes, reduced CBF and impaired working memory. These pathologies and memory were significantly 
attenuated by the 3Hr EE/PE intervention but not when the mice were exposed to the FULL EE/PE regime. 
Conclusions Our results suggest that moderate or intermittent EE/PE delays the onset adverse events or attenuation of WM degene-
ration and further stroke injury. Our findings also suggest moderate rather than high physical activity may be beneficial for patients 
with cerebral small vessel disease characterized by WM lesions and subcortical infarcts. 

Reference [1]: Chen A, Akinyemi RO, Hase Y, Firbank MJ, Ndung‘u MN, Foster V, Craggs LJ, Washida K, Okamoto Y, Thomas AJ, 
Polvikoski TM, Allan LM, Oakley AE, O‘Brien JT, Horsburgh K, Ihara M, Kalaria RN. Frontal white matter hyperintensities, clas-
matodendrosis and gliovascular abnormalities in ageing and post-stroke dementia. Brain. 2015 Dec 14. pii: awv328.
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White matter lesions in Crohn’s disease
M. Griebe1, A. Thomann2, W. Reindl2, M.G. Hennerici1, K. Szabo1

1Neurology, Universitätsmedizin Mannheim, Heidelberg University, Mannheim, GERMANY; 2Gastroenterology, Universitätsmedi-
zin Mannheim, Heidelberg University, Mannheim, GERMANY

Introduction: Crohn’s Disease (CD) is an inflammatory bowel disease. Extraintestinal manifestations have been reported frequently, 
likewise neuropsychiatrical affections like depression, anxiety, fatigue, polyneuropathy and even a higher risk of cerebrovascular 
events. Changes in brain structure and a higher incidence of white matter lesions (WML) have been proposed in recent MRI studies. 
Miscellaneous pathophysiological concepts like hypercoagulopathy, systemic inflammation or an influence of gut microbiota could 
link CD disease to the development of WML. 
Objectives: In this study we aimed at verifying the presence of WML in a cohort of CD patients compared to healthy controls (HC). 
Methods: We examined 15 CD patients and 15 age-, sex- and risk factor-matched HC with FLAIR imaging (Siemens Magnetom 
Skyra, 3T). White matter lesions were assessed visually and categorized into potential aetiologies according to patterns of distributi-
on (possibly vascular, possibly inflammatory, unspecific). 
Results: Groups did not differ with respect to age (mean 41.2 years), sex, clinical condition, and established vascular risk factors. 
WML were present in 13 CD patients and 9 controls (p=0.254). One subject in each group revealed a distribution suggestive of in-
flammatory lesions. 9 CD patients and 4 HC exhibited patterns resembling vascular lesions (p=0.500). Presence of extraintestinal 
manifestations did not predict WML. 
Conclusion: In our cohort, incidence and distribution patterns of WML were not statistically different in CD patients compared to 
HC, however, possibly owing to the small sample size. Larger patient numbers are necessary to verify concepts of white matter af-
fection in CD.
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A novel method for patient-specific analysis of cerebral blood flow
M. Ghaffari1, A. Alaraj1, A. Linninger1USA

Introduction 
Computational fluid dynamic opens up multiple opportunities and can provide more detailed, comprehensive and visualized flow 
information in vascular system than either in vivo or in vitro experiment. However, accurate anatomical modelling and better valida-
tion techniques are needed to make CFD result trustworthy among physicians. 
A patient-specific modelling is necessary due to various morphology of Circle of Willis (CoW) and intracranial arteries. A close cor-
relation has been reported between a low capacity CoW and an increased risk of stroke [1].  
Methods 
Figure 1.A shows an automatic patient-specific hemodynamic modelling and simulation of cerebral arteries.Magnetic resonance 
angiograms (MRA) were acquired for three human volunteers. Hessian-based vessel filter and image processing techniques are car-
ried out for cerebral angioarchitecture reconstruction. We used an automatic full hexahedral- parametric mesh generation techniques 
to represent complex cerebral trees with smooth virtual surface and low mesh density. Regional cerebral blood flow is measured at 
selective vessels using phase contrast MR angiography (PC-MRA). Measured volumetric flow rate was used for inlet boundary con-
ditions and outflow rate were used for validation, Figure 2. The results including, cerebral arterial labelling, blood flow streamline as 
well as pressure, wall shear stress and vorticity distribution are shown in Figure 1.B. 
Conclusion 
Hemodynamic simulation using subject specific mesh generation and personalized boundary conditions will broaden the acceptance 
of CFD results among physician. It is necessary to be able to assess subject specific hemodynamic of cerebral arteries to help under-
standing the mechanism of stroke, surgical planning and diagnosis of early stage stroke.

References 
[1] M. A. Maaly and A. A. Ismail, “Three dimensional magnetic resonance angiography of the circle of Willis: Anatomical variations 
in general Egyptian population,” Egypt. J. Radiol. Nucl. Med., vol. 42, no. 3-4, pp. 405-412, Dec. 2011. 
[2] J. H. Lee, C. G. Choi, D. K. Kim, G. E. Kim, H. K. Lee, and D. C. Suh, “Relationship Between Circle of Willis Morphology on 
3D Time-of-Flight MR Angiograms and Transient Ischemia During Vascular Clamping of the Internal Carotid Artery During Carotid 
Endarterectomy,” Am. J. Neuroradiol., vol. 25, no. 4, pp. 558-564, Apr. 2004.
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Set up of a neuroscience centre 12.000km away by the help of telemedicine - mission (im)possibel?!
U. Meyding-Lamadé1, E. M. Craemer1, B. Bassa1, C. Chan2, N. Yassin2, C. Jacobi1, A. Masri2, B. Kress3

1Department of Neurology, Krankenhaus Nordwest, Frankfurt, GERMANY; 2, Brunei Neuroscience Stroke and 
Rehabilitation Centre, Jerudong, BRUNEI DARUSSALAM; 3Department of Neuroradiology, Krankenhaus Nord-
west, Frankfurt, GERMANY

Introduction: Due to the demographic changes in recent years, many countries are facing aging populations. There is a worldwide 
increasing demand for specialized neurological treatment, knowledge and care. Although the care in specialized stroke units decrea-
ses the mortality and morbidity of stroke patients, a comprehensive coverage is not available in many parts of the world.  
We want to describe the set-up process of a specialized Stroke and Rehabilitation Centre in Brunei Darussalam in form of cooperati-
on between Krankenhaus Nordwest (Frankfurt/Germany) and the Government of Brunei Darussalam. Our project offers to overcome 
distances and a long-time benefit for patients.It comprises the set up of a specialized local stroke unit,neurological intensive care 
unit,normal wards and neurorehabilitation. Achieved by continuous medical education and telemedical consultation. 
Aim: Aim of this project called to teach to treat - to treat to teach is to set up a world-class centre of neurology in Brunei Darussa-
lam over a distance of 12,000km. 
Methods: Set up of the Brunei Neuroscience Stroke and Rehabilitation Centre (BNSRC) started 7/2010.In order to overcome the 
distance,a telemedical network between the Department of Neurology of Krankenhaus Nordwest,Frankfurt/Main,Germany(KHNW)
and the BNSRC was established. Daily tele-teaching as well as 24/7 tele-neurology services are offered.All neurological laboratories 
have been set up on site,tele-cytology,tele-electrophysiology including EEG and ultrasound. 
Results: From July 2010 until April 2015, thousands of patients with different acute neurological conditions have been treated in 
our unit. Although the main portion consisted of patients with ischemic and hemorrhagic stroke, patients with other acute neurologi-
cal disorders such as infections and inflammations of the central nervous system (CNS), movement disorders and acute disorders of 
the neuromuscular junction have also been treated. Since 2010, 46 patients with Stroke within the thrombolytic window have been 
thrombolysed, 38 hemicraniectomies were performed. 
Conclusion: Stroke remains to be a major cause of mortality and morbidity in developing and developed countries. Treatment in 
specialized Stroke units is a proven way to improve the outcome. We wanted to show that it is possible to convey specialized neuro-
logical experience over large distances and that this will produce a significant benefit for both patients and caregivers.
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Effectiveness and safety of rivaroxaban therapy in daily-care patients with atrial fibrillation - results from 
the Dresden NOAC registry
J. Hecker1, S. Marten1, L. Tittl1, J. Beyer-Westendorf1

1University Hospital Dresden, Dresden, GERMANY

Background: The effectiveness and safety of rivaroxaban for stroke prevention in atrial fibrillation (SPAF) demonstrated in RO-
CKET-AF needs to be confirmed in daily care. 
Methods: To evaluate effectiveness and safety of rivaroxaban therapy in SPAF patients in daily care, we used data from an ongoing, 
prospective, non-interventional registry of more than 2,700 patients on novel oral anticoagulants in daily care. 
Results: Between October 1, 2011 and February 28, 2013, 1204 SPAF patients receiving rivaroxaban were enrolled. (52% male, 
mean age 75 years, mean CHADS2-Score 2.4). 473 patients (39.3%) were switched from VKA to rivaroxaban, mainly due to instab-
le INR (21.1%) or bleeding (6.8%). 181 patients (15%) had a history of stroke or TIA. 68.1% of all patients received rivaroxaban 20 
mg od, 31.9% received 15 mg od; the remaining received non-approved dosages. 
The mean duration of follow-up was 32.5±8.8 months (median 34.4 months; 25th/75th percentile 30.6/38.2 months). The mean dura-
tion of rivaroxaban exposure was 28.1±12.6 months (median 32.6 months; 25th/75th percentile 21.1/37.2 months). 
The combined endpoint of stroke/transient ischemic attack/systemic embolism occurred at a rate of 2.23/100 patient-years in the in-
tention-to-treat analysis (95%-CI 1.7-2.8) and at 1.34/100 patient-years in the on treatment analysis (events within 3 days after last 
intake). On-treatment rates were higher in patients selected for 15 mg rivaroxaban (n=384) OD compared to the 820 patients selected 
for 20 mg OD (2.05 [95% CI 1.3- 3.2] vs. 1.03/100 patient-years [95% CI 0.7-1.6]). 
On treatment, major bleeding occurred at a rate of 2.6/100 patient-years and significantly more often in patients receiving the 15mg 
OD dose compared to the 20mg OD dose (3.4 vs. 2.2/100 patient-years). 
A total of 173 patients died during follow-up, of which 71 deaths occurred during or within 3 days after last intake of rivaroxaban. 
This translated into an all-cause mortality rate of 2.2/100 patients-years in the on-treatment analysis. Most common cause of death 
was fatal cardiovascular event (74/173, 42.8%) and age related death (32/173, 18.5%) followed by infection/sepsis (30/173, 17.3%), 
terminal malignant disease (20/173, 11.6%), fatal bleeding (9/173, 5.2%) and other reasons (8/173, 4.6). Rivaroxaban treatment dis-
continuation occurred in a total of 326 patients during follow-up (11.6/100 patient-years).  
Conclusion: Our data contribute to the confirmation of effectiveness and relative safety of rivaroxaban in unselected patients in daily 
care. Furthermore, discontinuation rates are considerably lower than those reported for patients treated with vitamin K antagonists.
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Figure 1 
Simulation of blood clearance following subarachnoid hemorrhage by lumbar drain. A) The bench-top model is created with physio-
logically consistent spinal and cranial CSF space dimensions and volumes. Dispersion of a 5mL blood hemorrhage is tracked over 
50 minutes. B) A computational model of the CNS with hemorrhage is simulated to compare to the bench-top model. Distribution of 
blood over time is in agreement between bench-top and simulation predictions. 

 
 
 
Figure 2 
Hemorrhage distribution is predicted over time on a subject-specific model of the CNS.  
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Stroke prognosis and prevention including best medical treatment and personalized medicine 

Clearance of subarachnoid hemorrhage from the central nervous system via lumbar drain - a bench-top 
and computational study
K. Tangen1, A. Linninger1, N. Sriram Narasimhan1

1Bioengineering, University of Illinois at Chicago, Chicago, USA

Subarachnoid hemorrhage (SAH) predominantly occurs following the rupture of cerebral vasculature resulting in blood entering 
the cranial subarachnoid space (SAS). SAH has an incidence rate of 10 people in every 100,000, with a fatality rate of 50% and 
one-third of survivors requiring permanent care due to neurological damage. 85% of SAH occur by ruptured aneurysms. Common 
outcomes following SAH are rebleed, hydrocephalus, and delayed cerebral ischemia (DCI). The key contributor of DCI is believed 
to be cerebral vasospasm, and occurs in approximately 30% of patients who survive the initial hemorrhage. Vasospasm can result in 
neurological damage increasing patient mortality and reducing long-term quality of life. 
Current clinical procedure for treating SAH recommends control of hypertension, surgical intervention at the aneurysm site by clip-
ping or coiling, orally administered nimpodipine (calcium antagonist), and use of drainage catheters for fluid diversion. Currently 
nimpodipine is a clinical standard, however evidence of its benefit are inconclusive. Manual removal of fluid via drainage catheters 
can be placed either in the cerebral ventricles, extra ventricular drains (EVD), or inserted into the spinal SAS as a lumbar drain (LD). 
We built an anatomically guided bench-top model reproduces the CSF dynamics of the human central nervous system (CNS) to 
study clearance scenarios following subarachnoid hemorrhage. Hemorrhage is modeled as blood injection at the base of the brain 
in the bench-top model. The efficacy of lumbar drains is assessed based on clearance rate (10 and 60 mL/hr) and patient orientation 
(horizontal, vertical, or 30o from horizontal). A computational model of the bench-top CSF-filled spaces is simulated to predict blood 
clearance. Bench-top results and CFD predictions are compared in Fig. 1, and both identify body position and withdrawal rate as in-
terconnected components determining the efficacy of blood clearance. 
Following validation of the CFD model for predicting blood clearance from the CSF, a subjectspecific 3D CNS model is reconstruc-
ted from medical images, see Fig. 2. Blood volumes are reconstructed from CT images published in clinical literature and computa-
tional predictions are made for similar withdrawal rates. We have created a tool to predict the distribution of blood in the CSF space 
under different clearance strategies based on severity and location with high reusability, repeatability, low cost and limited risk.
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An in-silico study showing the interaction between Rho kinase/ROCK inhibitors and ROCK2 in stroke re-
covery 
J. Pani1, S. Appunni2, K. G. Singh3, T. N. Singh3, H. N. Singh4

1Cytogenetics, MTA Infotech, New Delhi, INDIA; 2, Malabar Medical College, Calicut, INDIA; 3, MTA Infotech, New Delhi, IN-
DIA; 4School of Science, Noida International University, New Delhi, INDIA

Ischemic stroke induces signaling pathways mediated axonal outgrowth in both neurogenic as well as non-neurogenic brain regions. 
Rho kinase/ROCK pathway is one of the major controllers of the axonal regeneration. The ROCK2 (Rho-associated protein kinase) 
actively regulate neurogenesis. Therefore, ROCK2 can be a potential therapeutic target for potential drugs for ischemic stroke. In 
present study, we performed an in-silico study to establish the strength of interaction between selected drugs and ROCK2 for deter-
mining promising drug candidate. 
Three dimensional structure of protein ROCK2 (PDB ID: 4WOT) was taken from Protein Data Bank that was further refined by the 
SPDB Viewer. The ligand binding site information was taken from the Uniprot Database. The three dimensional structures of four 
drugs viz. fasudil, dimethyl fasudil, Y27632 and Y39983 was extracted from PubChem Chemical Compound Database. In the do-
cking study, ROCK2 was set to be rigid and ligands were kept free to rotate. All computational simulations were carried out using 
Autodock 4.2 on Windows platform. 
In-silico study demonstrated a strong complexation between selected ligands and target protein. Y27632 showed highest binding 
constant, Ka = 2.8 X 105 M-1 with free energy ∆G = -7.47 kcal/mol which is comparable to Y39983 (Ka=2.72 X 105 M-1& ∆G 
= -7.46 kcal/mol), however, fasudil and dimethylfasudil showed lower free binding energy ∆G = -7.46 kcal/mol (Ka = 1.07 X 105 
M-1) and ∆G = -5.43 kcal/mol (Ka= 9.05 X 105 M-1) respectively. 
Results indicate that all ligands are capable to inhibit the ROCK2 and have potential therapeutic benefit in stroke recovery. However, 
Y27632 and Y39983 could be better drug candidates for determining efficacy in neuronal regeneration.

Oral Posters 
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Regularities of structural changes of the big brain cortex of rats under experimental stroke of various ge-
nesis
O. Makarenko1, S. Savosko2

1Department of Microbiology and Immunology, Taras Shevchenko National University of Kyiv, Kyiv, UKRAINE; 2Department of 
Histology and Embryology, Bogomolets National Medical University, Kyiv, UKRAINE

Introduction. The volume and localization of a hemorrhage, the degree of the nervous tissue edema influences on the features of the 
hemorrhagic stroke course and consequences. 
Objective. Investigation and comparing of excitement in the big brain cortex under ischemic, hemorrhagic and repeated stroke expe-
rimentally. 
Materials and methods. Studies have been conducted with 45 rats. The animals were divided into three groups (ischemic, hemorr-
hagic and repeated stroke models). For reproduction of ischemic model, unilateral chronic common carotid artery occlusion (CCAO) 
was carried out. Acute autohemorrhagic stroke (HS) was reproduced by a local post-traumatic hematoma in the field of the internal 
capsule (CI). Intracerebral hematoma was modeling by autoblood with the use of stereotactic equipment in the anaesthetized rats. 
Repeated stroke modelling was reproduced by the local hematoma in the field of CI in 10 days after carrying out of the occlusion. 
In 10 days after modelling the experimental stroke animals were subjected to intracardiac brain perfusion by 4% paraformaldehyde 
solution on 0,1h phosphatic buffer (рН 7,4). On the fixed brain sections the volume (mm3) of destruction zones and the volume of the 
brain hematoma were measured. 
Results. The volume of the site of destruction of the CI tissue under HS and CCAO+HS made respectively 5,92 ± 0,05 mm3 and 
5,78 ± 0,06 mm3. The evident brain tissue edema, which resulted from acute cerebral haemodynamics impairment, was observed. 
Around hematoma localization a sharply evident edema and the initial stage of the glial cicatrix formation were registered, and 
around the cerebral cortex vessels - a perivascular edema. In the ipsilateral hemisphere neurons were characterized by apical dendrite 
swelling, numerous pericellular edemas and brain tissue edema were registered. In the contralateral hemisphere the changes in neu-
rons developed according to the ischemic type. Pyramidal neurons were characterized by hyperchromatosis of nuclei and cytoplasm. 
In 10 days after chronic CCAO in the ipsilateral hemispheres of the big brain focal necrosis and brain tissue edema were observed. 
Dystrophic tissue changes (the area of the infarction zone made 0,46 ± 0,1 mm2) have been established in the sensomotor cerebral 
cortex. 
Under repeated stroke some essential reduction of neuron thickness was observed. In the ipsilateral hemispheres the thickness of 
neurons made 571,2±5,3 cells/mm2 (р<0,05) that is reliably 5,8% less in comparison with of primary HS. The amount of neurons 
with the signs of necrosis and apoptosis in test zones of the sensomotor cortex made 25,5 ± 0,8% (р<0,05), that was by 1,7 times 
more, than under primary HS 
Conclusion. In the cerebral cortex of experimental animals the progressing development of pathological changes against the backg-
round of repeated disorders of the cerebral haemodynamics has been established.
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The early histomorphological changes of neurovascular unit after 
subarachnoid hemorrhage in mice model
K. Mizutani1, S. Takahashi1, T. Akiyama1, T. Horiguchi1, K. Yoshida1

1Neurosurgery, Keio University. School of Medicine, Shinjuku, JAPAN

Question; The prognosis of subarachnoid hemorrhage (SAH) is sometimes poor even after the appropriate initial treatment to prevent 
re-rupture of aneurysms. It is mainly due to secondary cerebral ischemia, however, its mechanism remains to be unknown. The con-
cept of the neurovascular unit (NVU) emphasizes the importance of surrounding tissues such as astrocyte and micro vasculature for 
maintaining the neuronal activity. The aim of the current study is to examine the histomorphological changes of the NVU after SAH 
and to elucidate the mechanism of secondary cerebral ischemia after SAH. 
Methods; Previous reported anterior circulation SAH model was modified and used in the current study. Briefly, after intraperitoneal 
anesthesia, autologous peripheral blood was obtained from facial vein, and injected stereotacticallyinto prechiasmatic cistern. After 
fixation, frozen sections were prepared for immunofluorescence staining. NVU components such as neuronal cells (NeuN), basement 
membrane (BM) (type 4 collagen), astrocytes (glial fibrillary acidic protein), and endothelial cells (CD31) were stained. 
Results; Among the components of NVU examined, the immunostaining of type 4 collagen in the BM of arteriole venule/arteriole 
and capillaries significantly diminished 6 hours after SAH. After 24 hours, the staining of type 4 collagen in BM of capillaries further 
diminished while the staining in BM of arteriole/venule were partially restored. 
Conclusion; From the results of the current study, disruption of NVU after SAH was observed as early as six hours. After SAH, 
NVU of capillaries seemed to be more vulnerable than that of arteriole/venule. The disruption of NVU in capillaries may reflect bre-
aking down of blood brain barrier and as well as dysfunction of microvascular circulation. A further research is needed to elucidate 
the relationship between disruption of NVU and secondary cerebral ischemia after SAH.
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Dysregulation of clotting cascade in transient ischemic attack (TIA): a pathway enrichment analysis
V. Swarup1, H. Singh2, J. Pani3, A. Srivastava1

1Neurology, All India Institute of Medical Sciences, New Delhi, New Delhi, INDIA; 2School of Sciences, Noida International Uni-
versity, Gautam Budh Nagar, India, NOIDA, UP, India, INDIA; 3, MTA Infotech, New Delhi, INDIA

Background: A temporary blockage to the blood flow to a part of the brain without causing acute infract (tissue damage) called as 
transient ischemic attack (TIA) or more often as ‘mini-stroke’. TIA has same origin as that of ischemic stroke except ischemic attack 
is transient. Problems with coagulation has vital role TIA pathophysiology. 
Aim & Objective: In the present study, we aimed to investigate TIA associated genes using pathway enrichment analysis to under-
stand the disease genetic architecture and to prioritize candidate genes responsible for pathogenesis of the phenotype. 
Material & Methods: Gene list associated with TIA was extracted from the DisGeNET database which is discovery platform in-
tegrating information on gene-disease associations from several public data sources and the literature. The database (v3.0) contains 
information of 17181 genes associated with 14619 human diseases. The pathway enrichment analysis was carried out with a special 
focus on the clotting cascade at False Display Rate (FDR) < 0.001 with the help of Reactome FI Cytoscape Plugin. 
Results & Conclusion: Pathway enrichment analysis showed five genes (VWF, GP1BA, F2, F3, F5) highly correlated with the clot-
ting cascade involved in TIA. Of five genes, two are involved platelet activation (VWF, GP1BA) and other three genes are found to 
be coagulation factors (F2, F3, F5). Glycoprotein Ib (GP Ib) is a platelet surface membrane glycoprotein and functions as a receptor 
for von Willebrand factor (VWF). The GP1b-VWF complex facilitates initial platelet adhesion to vascular subendothelium after va-
scular injury, and also initiates signaling events within the platelet that lead to enhanced platelet activation, thrombosis, and hemost-
asis. Whereas coagulation factor F3 (thromboplastin) initiate the blood coagulation cascade and coagulation factor F2 (thrombin) is 
directly related to clot formation. Any deregulation of these crucial genes may lead to anomaly. Functional dysfunction of identified 
genes can be actively participating in the blockage of the blood. The comprehensive pathway enrichment analysis suggested biologi-
cal relationships among identified genes, which can possibly be used for marker in TIA, however, further validations are required.
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Gender-dependent characterization of amyloid burden and cognitive impairment in a transgenic mouse 
model of CAA
C. Borrmann1, S. Grudzenski-Theis1, C. Weiß2, A. Ebert3, B. Reuter3,4, M. G. Hennerici3, M. Fatar3

1Medical Faculty Mannheim, University of Heidelberg, Department of Neurology, Mannheim, GERMANY; 2Medical Faculty Mann-
heim, University of Heidelberg, Department of Medical Statistics and Biomathematics, Mannheim, GERMANY; 3UniversitätsMedi-
zin Mannheim, University of Heidelberg, Department of Neurology, Mannheim, GERMANY; 4University Hospital Freiburg, Univer-
sity of Freiburg, Department of Neurology, Freiburg, GERMANY

Introduction: In cerebral amyloid angiopathy (CAA), the formation of oligomers and insoluble Amyloid β (Aβ) deposits in lepto-
meningeal and cortical vessels results in vascular dysfunction and cognitive impairment. So far, drug based therapy approaches in 
CAA and Alzheimer’s disease have been mainly done using male mice. Since these studies indicate a gender-dependent effect on 
γ-secretase thereby elevating the level of Aβ42, a characterization of APP23 mice to investigate the influence of gender on CAA cha-
racteristics may help to understand differences in drug response in treatment of CAA and other neurodegenerative disorders. 
Objectives: In this study we aim to investigate the influence of gender on Aβ burden displayed as parenchymal plaques and affected 
vessels, protein expression as well as cognitive impairment in aging APP23 and wild type (wt) mice. Furthermore we want to analy-
se if this effect depends on genotype and might therefore be more pronounced in APP23 mice. 
Materials & Methods: Brains of male and female heterozygous APP23-tg mice were harvested and fixed for histology or frozen for 
protein chemistry at the age of 8, 12, 16, 20 and 24 months. Histological analysis included determination of Aβ burden in 11 brain 
slices per mouse, expressed as mean number of Aβ plaques and affected vessels per brain slice. Additionally vessels were classified 
depending on degree of deposition in partially affected vessels and score 1, 2 and 3. Further investigations will include assessment of 
gender-dependent changes in protein expression of amyloid precursor protein and derivatives. Assessment of memory and cognition 
was done by nesting test. Wildtype mice (wt) served as controls. 
Results: Plaques appear earlier in female APP23 mice with 0.8 - 3.2 vs. 0 - 0.6 in males at 8 months. At the beginning of 12 months 
female mice display 45% more plaques than males. Vessel associated amyloid is also gender dependent with more affected vessels 
in males up to 12 months. This effect changes to the detriment of females at 16 months. Degree of vessel burden in turn is gender-in-
dependent with first partially affected vessels (>90%) and <10% assigned to score 1 at 8 months. In the course of time score 1, 2 and 
3 vessels increase while partially affected vessels decrease. Results of nesting test show a distinctive loss of cognition and memory 
with advanced age (p<0.001) and a significant influence of genotype with worse results in APP23 mice (p<0.001). Measurable diffe-
rences to wt controls appear at 12 months (p=0.016). Interestingly we can also see a clear gender-dependent effect with worse results 
in female mice which is particularly pronounced in APP23 mice (p=0.04).  
Conclusion: In our study results indicate a gender dependent effect on CAA manifestation which is strongly influenced by genotype 
as shown by behavioural tests. Therefore gender related influences in cerebrovascular diseases should be taken into account especial-
ly in drug based CAA therapy.
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Antenatal inflammation attenuates blood-brain barrier permeability after stroke in young adult mice  
S. Mencl1, W. Neuhaus2,3, C. Förster3, C. Kleinschnitz3

1Neurology, University Hospital Würzburg, Würzburg, GERMANY; 2Medicinal Chemistry, University of Vienna, Vienna, AUST-
RIA; 3Anaesthesia and Critical Care, University Hospitals Würzburg, Würzburg, GERMANY

Question: 
Maternal infection is associated with increased risk of preterm birth, lung diseases and neurologic disorders. In this study, we aimed 
to elucidate the effects of antenatal maternal inflammation on stroke outcome in young, adult mice. 
Methods: 
Pregnant mice were subjected to antenatal LPS i.p. injection on day E13 and the offspring underwent transient middle cerebral artery 
occlusion (tMCAO) at the age of 12-weeks. Several parameters including infarct size, edema formation, blood-brain barrier (BBB) 
disruption (as measured by the extravasation of the vascular tracer Evans Blue) and functional outcome were measured 24h or 72h 
after stroke surgery. 
Results: 
Antenatal LPS treatment significantly attenuated BBB disruption and improved the neurological status 24h after tMCAO in compari-
son to control mice. No effect on infarct size was observed. Three days after tMCAO the BBB was still less permeable to Evans Blue 
and the infarcted area was significantly smaller in mice that had undergone antenatal LPS treatment. 
Molecular analysis of the tight junction proteins occludin, claudin-3, claudin-5 and ZO-1 supported the findings of a tighter BBB 
after tMCAO in antenatal LPS-treated mice. 
Conclusions: 
Antenatal LPS treatment of pregnant mice ameliorates BBB damage and stroke outcome after tMCAO in the (adult) offspring.
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Effect of bexarotene on amyloid burden in a transgenic mouse model of cerebral amyloid angiopathy
S. Grudzenski-Theis1, C. Borrmann1, C. Weiß2, A. Ebert3, B. Reuter3,4, M. G. Hennerici3, M. Fatar3

1Department of Neurology, Medical Faculty Mannheim, University of Heidelberg, Mannheim, GERMANY; 2Department of Medical 
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rology, UniversitätsMedizin Mannheim, University of Heidelberg, Mannheim, GERMANY; 4Department of Neurology, University 
Hospital Freiburg, Freiburg, GERMANY

Introduction: The blood-brain-barrier-permeant RXR agonist bexarotene (Targretin) was reported to influence transcriptional re-
gulation and protein expression of ApoE and ABCA1 thus facilitating amyloid-β (Aβ) clearance and to improve mental functioning 
in different Alzheimer mouse models. In cerebral amyloid angiopathy (CAA), the formation of oligomers and insoluble Aβ deposits 
leads to affected leptomeningeal and cortical vessels thus resulting in vascular dysfunction. 
Objectives: In this study we aim to investigate the effect of bexarotene on protein expression, Aβ burden as well as cognitive im-
pairment in aged APP23-tg mice displaying both Alzheimer associated parenchymal Aβ plaques as well as CAA associated Aβ affec-
ted brain vessels. Furthermore we want to analyse if this effect is gender dependent since drug based therapies in neurodegenerative 
disorders have been mainly conducted using male mice. 
Methods: Heterozygous APP23-tg mice were orally treated for 7 days with 100 mg/kg/day bexarotene or vehicle (HPMC gel) at the 
age of 17 months (each group n=5 males and females). Changes of memory and cognition were assessed using nesting test. Brains 
were harvested and frozen for protein chemistry or fixed for histology. Protein expression of bexarotene regulated Proteins ApoE and 
ABCA1 was assessed. Aβ burden was measured histologically in 11 brain slices per mouse as mean number of Aβ plaques and Aβ 
affected vessels per brain slice. Additionally vessels were classified depending on degree of Aβ deposition in partially affected ves-
sels and those assigned to score 1, 2 and 3. 
Results: Analysis of protein expression shows an upregulation of ABCA1 due to treatment. Results of plaques number show that 
72 - 92.2% are localized in cortex and 6.3 - 24.2% in hippocampus (p<0.001), independently of gender or treatment. Female ani-
mals display more plaques with 334 - 375 than males with 85 - 191 in the placebo group (p=0.016) and 85 - 207 vs. 221 - 353 in the 
bexarotene group respectively (p=0.016). In male animals treatment has no effect whereas female animals display significantly less 
plaques per slide after treatment (p=0.032). Concerning vessel associated Aβ, bexarotene has no effect on the amount or degree of 
affected brain vessels. Despite of the fact that plaque burden was diminished due to bexarotene treatment behavioural tests do not 
show any improvement of memory and cognition in treated animals. 
Conclusion: In agreement with earlier studies using Alzheimer mouse models and as a consequence of bexarotene treatment we can 
see an upregulation of ABCA1 that is supposed to have an influence on Aβ clearance. Due to a gender depending effect of bexarote-
ne on plaque degradation but no effect concerning vessel burden we assume that the effect of bexarotene might be influenced by gen-
der depending factors like e.g. hormones and that degradation ways of plaques or vessel associated Aβ might be different.
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Activation of M2 macrophages in the late phase of cerebral ischemia may contribute to phagocytosis of inf-
arct area and neurogenesis
Y. Kurashiki1, K. Kitazato1, K. Shimada1, K. Yagi1, Y. Tada1, T. Kinouchi1, M. Sumiyoshi1, T. Miyamoto1, T. Ya-
maguchi1, J. Satomi1, Y. Uto2, S. Nagahiro1

1Department of Neurosurgery, Institute of Biomedical Sciences, Tokushima University Graduate School, Tokushima, JAPAN; 2De-
partment of Life System, Institute of Technology and Science, Tokushima University Graduate School, Tokushima, JAPAN

Background and Purpose - Peripheral macrophagesinclude M1- and M2 macrophages; they produce pro-inflammatory and anti-in-
flammatory cytokines, respectively. Inflammation produces group-specific component protein-derived macrophage activating factor 
(GcMAF). The role of M1- and M2 macrophages activated by GcMAF in the post-ischemic brain remains unclear. We hypothesized 
that the role of GcMAF after ischemia is time-dependently different and that the dominant activation of M2 macrophages facilitates 
brain repair. 
Methods - After subjecting 7-week-old male Wistar rats to 2-hr middle cerebral artery occlusion they were divided into a group in-
jected for 7 days with GcMAF and a group serving as the vehicle control in the early- and late phase after ischemia induction. 
Results - Within 3 days of post-ischemia, the increase in M1 macrophages and IL-6 mRNA level was associated with ischemic brain 
damage. There was no favorable effect by GcMAF. At the 7th post-ischemic day the infarct size was stabilized and IL-6 mRNA level 
was decreased while IL-4 mRNA level was maintained. Interestingly, GcMAF treatment from this point cleaned the infarct area, 
which was associated with phagocytosis via a predominant increase in M2 macrophages. The effect of GcMAF was abrogated by 
macrophage-depleting clodronate liposomes. Furthermore, the increase in M2 macrophages was associated with increased BrdU in-
corporation and the appearance of survival-related molecules and neurovascular unit, suggesting the promotion of neurogenesis. 
Conclusion - The activation of M2 macrophages by GcMAF in the late phase of cerebral ischemia may be associated with brain re-
pair.
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Comparison of infarct quantification methods in experimental focal cerebral ischaemia
X. Milidonis1, C. McCabe2, M. I. Macrae2, E. S. Sena1, M. R. Macleod1, I. Marshall1,3
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Introduction: Infarct volume in experimental stroke for monitoring the progression of the disease and evaluating treatment effects 
is commonly measured via manual analysis of structural brain magnetic resonance imaging (MRI) data. This method is time-consu-
ming and highly subjective, introducing uncertainties in the accuracy and reproducibility of measured outcomes. 
Objectives: We investigated the accuracy of stereological point-counting and a developed threshold-based technique for the analysis 
of rodent structural MRI data. 
Materials & Methods: Twenty-one Sprague-Dawley rats were subjected to permanent middle cerebral artery occlusion, as part of 
a study assessing the influence of gender in the progression of ischaemic injury [1]. T2-weighted imaging at 24h post-occlusion was 
performed using a 7T animal MRI scanner. The images were then analysed using three different methods for estimating the infarct 
volume: (a) gold standard manual freehand tracing of the boundary in ImageJ 1.50b; (b) stereological point counting in Analyze 
11.0; (c) threshold-based semi-automated segmentation using a home-made tool developed in MATLAB 2014a. The tool estimates 
an intensity threshold based on a manually drawn region in the contralateral hemisphere from the bias-field corrected data and ap-
plies it to the injured ipsilateral hemisphere to segment the hyperintense areas. The user can then manually edit the segmented areas 
where deemed necessary. Analysis was performed with at least a month interval between methods to avoid any learning effects. Ab-
solute and oedema-corrected volumes [2], as well as the analysis time were compared between the three methods. 
Results: No statistically significant difference was found between the methods for absolute (Friedman test: χ2=3.524, p=0.172) 
and oedema-corrected volumes (χ2=2.571, p=0.276). The time for analysis was highly significantly different between all methods 
(χ2=39.455, p<0.001), with significant improvement from manual to point-counting and threshold-based techniques (both p<0.001 
indicated by post-hoc pairwise comparison) but no significant difference between the latter two (p=0.092), as shown in Figure 1. 
Conclusion: Alternative to manual tracing methods can improve the speed of analysis of experimental stroke images without af-
fecting accuracy. Point-counting was highly correlated with manual analysis, but this approach may not be a choice for studies 
where lesion masks are required for morphological comparisons with other outcomes. On the other hand, simple threshold-based 
techniques are promising and the speed of the one used here can be significantly improved by automating more steps of the analysis 
pipeline. Current work aims to evaluate the reproducibility of the methods.

References: [1] Baskerville, T.A., et al., 2015, J Cereb Blood Flow Metab (epub). [2] Gerriets, T., et al., 2004, Stroke 35(2):566-71.
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Cognitive interaction between territorial infarction and chronic cerebral hypoperfusion in a rat model 
H. Y. Kim1
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Background: Poststroke dementia (PSD) is one of main consequences after ischemic stroke. Ischemic stroke is accompanied by 
secondary neurodegenerative with upregulation of β amyloid precursor protein (APP) and amyloid β (Aβ) deposits localized to the 
ischemic core and surrounding penumbra. After territorial infarction, some patients develop PSD and some do not. To elucidate this 
unresolved question, chronic cerebral hypoperfusion (CCH) as a frequent consequence of cerebrovascular dysfunction has conside-
red as the major cause for exacerbating the development of dementia following ischemic stroke. 
Methods: The adverse effects of CCH on a neurodegenerative status which deteriorate cognitive functions in the course of post stro-
ke were investigated by designing a novel animal model. Primarily, the right middle cerebral artery was transiently occluded (tM-
CAo) for 90 min in Wistar rats to mimic focal cerebral ischemia clinically, yielding territorial infarction which triggered the accumu-
lation of Aβ aggregates. After 2 week, tMCAo rat models were subjects to permanent occlusion of bilateral common carotid arteries 
(BCCAo) for 6 weeks to mimic CCH mechanism. In addition to tMCAo + BCCAo models, three types of models were added to 
be compared: sham + sham operated rats; tMCAo + sham operated rats; and sham + BCCAo operated rats. Spatial memory, motor, 
perception and cognition functions were assessed in Morris water maze test, modified neurological severity score test, foot fault test, 
and parallel bar test. To evaluate the degree to which either ischemia or CCH, or both of them affected neurodegeneration, various 
antibodies for immunoreactivity in the rat brain including the cortex, hippocampus, striatum, thalamus, and penumbra were used as 
follows: Aβ, APP, tau, ionized calcium binding adaptor molecule 1, glial fibrillary acidic protein, NeuN, and microtubule associated 
protein 2. 
Results: Compared to the other three types of rat models, tMCAo + BCCAo group showed considerable spatial memory impairment. 
Interestingly, BCCAo group representing the effect of CCH revealed more memory decline than tMCAo group. As a result, CCH 
may be an aggravating factor to acute territorial infarction, potentially bringing PSD. Immunohistochemical analysis may also sug-
gest that the aggravation in aggregated Aβ, tau, inflammatory responses and neuronal loss in tMCAO + BCCAo models explaining 
PSD mechanism. 
Conclusion: tMCAo + BCCAo model provided a novel insight into how CCH has a deleterious effect on the development of PSD 
after acute territorial infarction. CCH may be the major aggravating factor to develope cognitive dysfunction after territorial infarcti-
on, leading to PSD.
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Post-stroke application of the mineralocorticoid receptor antagonist potassium-canrenoate is not effective 
to improve stroke outcome in mice
E. Geuss1, F. Hammer2, C. Kleinschnitz1

1Department of Neurology, University Clinics Wuerzburg, Wuerzburg, GERMANY; 2Department of Internal Medicine B, Cardiolo-
gy, University Medicine Greifswald, Greifswald, GERMANY

Introduction: Hypertension is a major risk factor for cerebrovascular diseases including ischemic stroke. The renin-angioten-
sin-aldosterone system (RAAS) plays a central part in the control and regulation of blood pressure (BP). Aldosterone is one main ef-
fector of the RAAS that exerts its BP raising functions by binding to the mineralocorticoid receptor (MR). Studies have documented 
that high aldosterone serum levels correlate with poor prognosis in stroke patients and that prophylactic, i.e. pre-stroke, MR blocka-
de improves stroke outcome in rodents. However, the underlying mechanisms are unclear. 
Objectives: We investigated the consequences and mechanisms of a therapeutic, i.e. post-stroke, application of the MR antagonist 
potassium-canrenoate in a mouse model of acute ischemic stroke. 
Materials & Methods: Focal cerebral ischemia was induced by transient middle cerebral artery occlusion (tMCAO) in 6- to 
8-week-old male C57BL/6 mice. Ten minutes before reperfusion, i.e. 50 minutes after ischemia induction, mice were randomly 
selected to receive either potassium-canrenoate (10 mg/kg b.w., i.v.) or vehicle (NaCl). Functional outcome was assessed from day 1 
to day 7 after stroke and infarct volumes were determined from 2,3,5-triphenyltetrazoliumchloride stained brain sections. Oxidative 
stress and apoptotic mechanisms were analyzed 24 hours post stroke. 
Results: Therapeutic application of the MR antagonist potassium-canrenoate did not reduce functional deficits or infarct volumes on 
day 1, day 3 or day 7 after 60 minutes of tMCAO. Measurement of the arterial BP did not reveal differences between treated mice 
and untreated controls. Accordingly, markers of apoptosis and oxidative stress were similar between the groups. 
Conclusion: Although chronic BP reduction by blocking of the MR might reduce the overall risk of stroke risk our data do not sup-
port the use of MR antagonists as an acute stroke treatment.
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Unfolded protein response is activated in the ipsilateral thalamus after cerebral infarction in hypertensive 
rats
J. Zhang1, W. Huang1, J. Li1, C. Zhou1, J. Zeng1

1First affiliated hospital, Sun Yat-sen university, Guangzhou, CHINA

Question: Middle cerebral artery occlusion (MCAO) not only causes focal cerebral cortical infarction, but also leads to secondary 
degeneration in the ipsilateral thalamus. The underlying mechanisms have not been fully elucidated. This study aimed to investigate 
whether unfolded protein response is activated in the thalamus after cerebral infarction. 
Methods: Seventy-two stroke-prone renovascular hypertensive rats were subjected to distal MCAO or sham operation, and were 
killed at 3, 7, and 14 days after MCAO. Grp78, EIF2α, ATF4, ATF6αand XBP1 expression were evaluated by immunostaining and 
immunoblotting. Secondary damage in the thalamus was assessed with Nissl staining and NeuN immunostaining. 
Results: Immunostaining and immunoblotting showed that Grp78 expression was reduced in the ipsilateral thalamus at 3 and 7 days 
after MCAO. In parallel, EIF2α-P and ATF4 were elevated in the ipsilateral thalamus at 3 and 7 days after MCAO. However, no sig-
nificant difference of ATF6α and XBP1s expression were detected. Nissl staining and NeuN immunostaining revealed that neuronal 
degeneration and loss were evident in the ipsilateral thalamus at 7 and 14 days after MCAO. 
Conclusions: Activation of unfolded protein response is an early event in the ipsilateral thalamus after MCAO and may play an im-
portant role in the secondary thalamic degeneration.
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Post stroke fatigue is related to Monoamine Oxidase-A gene polymorphism
S. Choi-Kwon1, J. S. Kim2, M. Ko1

1College of Nursing, Seoul National University, Seoul, SOUTH KOREA; 2Dept of Neurology, Asan Medical Center, Seoul, SOUTH 
KOREA
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Characterization of immune cell subsets in the peripheral blood of patients with acute and chronic cerebro-
vascular disease
P. Kraft1, C. Drechsler2, M. K. Schuhmann1, I. Gunreben1, C. Kleinschnitz1

1Neurology, University Hospital Würzburg, Würzburg, GERMANY; 2Internal Medicine, University Hospital Würzburg, Würzburg, 
GERMANY

Question: Immune cells play a cardinal role in the pathophysiology of murine stroke. However, data on the role of these cells in 
ischemic stroke in humans are limited. Therefore, we aimed an in depth characterization and comparison of peripheral immune cell 
subsets in patients with chronic cerebrovascular disease (CCD), acute ischemic stroke/transient ischemic attack (AIS/TIA), and he-
althy volunteers (HV). 
Methods: We conducted a case-control study of patients with CCD (n = 117), (AIS/TIA (n = 116) and HV (n = 104) who were enrol-
led at the University Hospital Würzburg. We measured the quantity or expression of distinct immune cell subsets in the three study 
groups and assessed the correlation with clinical as well as demographic parameters. 
Results: The quantity of several immune cell subsets differed between the different groups (e.g. lymphocytes/nl: 1.8 ± 0.6 (CCD) vs. 
1.6 ± 0.6 (AIS/TIA) vs. 2.0 ± 0.6 (HV), p (ANOVA) = 0.0001). Several demographic and clinical variables were independent predic-
tors of the quantity of immune cell subsets in patients with AIS/TIA. We detected no significant changes in the quantity of immune 
cell subsets at different timepoints within the first three days after AIS/TIA. 
Conclusions: Taken together, these findings strengthen a) the evidence for a pathophysiologic role of immune cells in human ische-
mic stroke and b) the potential use of immune cell-based biomarkers for the prediction of stroke risk. A thorough understanding of 
immune cell kinetics is essential to enable the approach to targeted treatment strategies.



210 25. European Stroke ConferenceScientific Programme

P 187 

Selective modulators of nuclear receptors protects neurons against stroke-like injury: a role of caspases 
and p38/MAP stress-activated protein kinases
J. Rzemieniec1, E. Litwa1, A. Wnuk1, W. Lasoń1, M. Kajta1

1Department of Experimental Neuroendocrinology, The Institute of Pharmacology Polish Academy of Sciences, Krakow, POLAND

Although stroke is a 5th leading cause of death worldwide, there is no effective strategy to protect the brain from hypoxic/ischemic 
cell damage. Clinically, the incidence of stroke is fewer in women than in men mainly due to the effects of circulating estrogens. 
However, the clinical steroids-based therapies have serious limitations related to endocrine actions of estrogens on peripheral tissues 
and increased risk of cancerogenesis. Therefore, selective estrogen receptor modulators (SERMs) would be alternatives to estrogens 
in protecting neurons against ischemic injury. Since estrogen receptors (ERs) are known to interact with aryl hydrocarbon receptor 
(AhR), selective modulators of AhR i.e., SAhRMs might be attractive neuroprotective tools. Indeed, recently it has been shown that 
experimental stroke is accompanied by increased expression of AhR, which is known to mediate apoptosis in neurons. Recently, 
we demonstrated that raloxifene belonging to SERMs and 3,3’-diindolylmethane (DIM) which is SAhRMs representative protected 
neurons against hypoxia. However, mechanisms of neuroprotective actions of SERMs and SAhRMs in response to ischemia are only 
partially recognized. Therefore, the aim of the present study was to investigate the neuroprotective potential of raloxifene and DIM 
against the ischemia-induced damage with special focus on caspase-, p38- and JNK-dependent apoptosis. 
Hippocampal tissues for primary cultures were prepared from Swiss CD1 mouse embryos at 17 days of gestation and were cultiva-
ted essentially as described previously [1]. Ischemic conditions were evoked by exposures of primary hippocampal cell cultures to 
oxygen and glucose deprivation (OGD) [5% CO2/ 95% N2, Neurobasal minus glucose, 6 h]. Raloxifene (0.1-1 µM), DIM (0.1-10 
µM) and specific inhibitors of caspases -8 and -9 (40 µM) as well as inhibitors of p38/MAPK (SB203580, 10 µM), and JNK kinases 
(SP600125, 10 µM) were added to the medium just prior to ischemia. 
In this study, we demonstrated that both raloxifene and DIM inhibited neurotoxic effects of ischemia in a concentration-dependent 
manner, as evidenced by diminished level of lactate dehydrogenase release. Raloxifene did not affect ischemia-induced apoptotic 
processes, in terms of caspase and kinase activities, whereas DIM inhibited them in terms of caspase (caspase-3 and caspase-8) and 
p38/MAP kinase activities. 
Our data point to strong neuroprotective potential of raloxifene and DIM against ischemia. They also suggest that anti-ischemic acti-
on of DIM could be mediated via targeting caspases and stress-activated protein kinases. 

[1] Rzemieniec J, Litwa E, Wnuk A, et al. doi: 10.1016/j.jsbmb.2014.05.005.

The study was supported by statutory funds of the Institute of Pharmacology, Polish Academy of Sciences. Joanna Rzemieniec and 
Agnieszka Wnuk are holders of scholarship from the KNOW sponsored by Ministry of Science and Higher Education, Republic of 
Poland.
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Porphyromonas gingivalis lipopolysaccharide enhances the rupture of intracranial aneurysms in rats
T. Miyamoto1, K. T. Kitazato1, H. Maekawa1, T. Yamaguchi1, K. Shimada1, K. Yagi1, Y. Tada1, Y. Kurashiki1, S. 
Yoshioka1, Y. Kanematsu1, J. Satomi1, S. Nagahiro1

1Neurosurgery, Tokushima University Graduate School, Tokushima, JAPAN

Introduction. Bacterial infections have been suggested to play a role in the etiology of cardiovascular disease. In approximately 50% 
of patients with subarachnoid hemorrhage, periodontal pathogens were detected in the aneurysmal wall, suggesting them as a factor 
in the pathophysiology of intracranial aneurysms. How these pathogens reach the aneurysmal arteries and disrupt them remains to be 
elucidated. Elsewhere we reported our rat model of ruptured aneurysms at the anterior- and posterior circle of Willis (AW/PW). We 
used it to test our hypothesis that periodontal pathogens play a role in the rupture of cerebral aneurysms. 
Methods. To induce intracranial aneurysms, 10-week-old female Sprague-Dawley rats were subjected to estrogen deficiency, hemo-
dynamic stress, and renal hypertension by being fed a high salt diet. One group did, and the other did not, receive a weekly ip injecti-
on of porphyromonas gingivalis lipopolysaccharide (Pg-LPS 0.1mg/kg).  
Results. On day 60 after aneurysm induction, the incidence of aneurysmal rupture was significantly higher in Pg-LPS- than non-Pg-
LPS rats (38% vs 6%, p < 0.05). On day 90, the rupture incidence was similar in both groups (54% vs 35%). Aneurysms at the PW 
ruptured a little earlier than those at the AW. Our findings suggest that Pg-LPS is associated with the rupture of intracranial aneurys-
ms and that those at the PW most be monitored carefully. 
Conclusion. We first demonstrate that Pg-LPS exerts detrimental effects on intracranial aneurysms and increases their risk for rup-
ture. Studies are underway to identify in detail the mechanisms that underlie the Pg-LPS-elicited rupture of intracranial aneurysms.
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Safety profile and outcome of intravenous thrombolysis for acute ischemic stroke in patients with negative brain imaging
A. Mowla1, H. Kamal1, P. Shirani1, S. Mehla1, A. Crumlish1, M. Ching1, R. N. Sawyer1

1State University of New York at Buffalo, Buffalo, USA

INTRODUCTION: The exigent time demand for intravenous (IV) r-tPA administration in acute ischemic stroke (AIS) may not give 
the necessary time for thorough evaluation in patients presenting with AIS symptoms. As a result, IV thrombolysis of transient ische-
mic attack (TIA) or conditions mimicking stroke but with a subsequent different diagnosis might occur. In addition, IV r-tPA may 
sufficiently resolve ischemia such that subsequent brain diffusion weighted MR imaging (DWI-MRI) is negative in some patients. It 
would be expected that brain CT scan and the more sensitive DWI-MRI would be negative in all these cases. We sought to determine 
the rate, clinical characteristics, safety profile and outcome of brain imaging-negative patients treated with IV r-tPA for AIS in our 
large volume stroke center. 
METHODS: We retrospectively reviewed the medical records and brain imaging of patients who received IV rtPA for AIS within 
4.5 hours of symptom onset from January 2006 to April 2014 at our center. A subset of patients with absence of acute infarct/ische-
mia on their follow- up brain imaging were identified. We recorded age, admission NIH stroke scale (NIHSS), discharge NIHSS, 
discharge modified Rankin Score (mRS), symptom onset to treatment time, clinical manifestations, discharge diagnosis and evidence 
of intracranial hemorrhage (ICH) on follow up images for these patients. 
RESULTS: A total of 637 patients received IV thrombolysis in our center during a 9.4 years period. Thirty seven (5.8%) were found 
to have no evidence of acute ischemia/infarct on their follow up imaging. DWI-MRI was available for 31 patients. Mean age was 
65.2 ± 14, mean admission NIHSS was 8 and mean discharge NIHSS was 0. The most common symptom was left sided hemiparesis 
in 45% followed by right-sided hemiparesis in 37% of those patients. The mean time of symptom onset to IV thrombolysis was 2.5 
hours. Twenty two (59%) had TIA or averted stroke and the rest had non-vascular stroke mimics. The most common stroke mimics 
were complicated migraine, seizure disorder and psychogenic disorders. No patient developed ICH on follow up brain imaging. All 
patients were functionally independent on discharge, mRS 0-1. 
CONCLUSION: IV thrombolysis is generally safe in patients with suspected AIS who have a follow -up negative brain imaging 
and delaying IV r-tPA administration in cases of doubt is not appropriate. 
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System growth and education increase thrombolysis and arterial intervention rates in telestroke network sites
A. Brown1, O. Sanjeeva1, M. Manley1, W. Culp1

1Radiology, UAMS, Little Rock, USA

Purpose: The Arkansas Stroke Assistance through Virtual Emergency Support (AR SAVES) telestroke network was created to maxi-
mize treatment for ischemic strokes in remote or rural areas in Arkansas and to improve overall patient outcomes. To accomplish that 
and optimize hub transfer for angiographic intra-arterial (IA) therapy, various educational programs were initiated involving hospital 
personnel and the community. These efforts ranged from media advertising to small group sessions to large events such as baseball 
games with thousands in attendance. This study assessed the benefits of training scenarios and community awareness efforts at spoke 
hospital sites on therapy administration rates over time. 
Methods: AR SAVES 2014 data was examined for educational activities, number of referrals, and tissue plasminogen activator (tPA) 
administration rate from 46 spoke hospitals and a hubs IA rates and compared to 2011.  
Results: In 2014, the AR SAVES network had a total of 728 referrals from 46 spoke sites, 237 tPA administrations, 692 mock stroke 
scenarios, and 1328 community events with 445,030 in attendance. The tPA% administration rate was 32.6% and hub IA therapy was 
1.42/month, up from 2011’s 23% tPA, IA of 0.58/month and 464 referrals in 29 spoke hospitals. Six months of 2015 data show 2.33 
central hub IA cases /month. Increased referrals were correlated with increased tPA administration rates (R=0.90; P 
Conclusion: Telestroke networks can increase referrals and the rates of IV tPA and IA therapy by growth and public and staff educa-
tion. Increasing the public’s stroke awareness by use of large community events and increasing the number of mock stroke scenarios 
is effective. High rates of spoke IV tPA thrombolysis and improved IA intervention at hubs can be attained through education even in 
rural settings.
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Stroke indidence and association with risk factors in women in Uzbekistan
A. Umarov1, A. Prokhorova1, G. Rakhimbaeva1, N. Vakhabova1

1Department of Neurology, Tashkent Medical Academy, Tashkent, UZBEKISTAN

Objective: To study stroke incidence among women over 35 years of age with a focus on subdividing by stroke type, to consolidate 
end points and associations with risk factors. We examined 582 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 unspecified stroke diagnoses from 37% to 11%. Age-standardized incidence rate per 100 000 person-ye-
ars 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 stro-
ke and, besides age, physical inactivity 2.18 (1.04 to 4.58) and for total stroke also hypertension 1.45 (1.02 to 2.08). Survival analy-
sis 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 as-
sociated with stroke. Validation of National Patient Registry diagnoses to increase specified diagnoses improved data quality.
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Comparisons of conventional and new tissue-based definition of transient ischemic attack in Korea
J. Kang1, M. U. Jang2, B. J. Kim2,3,4, J.- H. Hong2,3, M.- K. Han4, H.- J. Bae4

1Neurology, Samsung Changwon Hospital, Sungkyunkwan University, Changwon, GREATE BRITAIN; 2Neurology, Chunchon 
Sacred Heart Hospital, Hallym University, Chuncheon, SOUTH KOREA; 3Neurology, Dongsan Medical Center, Keimyung Univer-
sity, Dae-gu, SOUTH KOREA; 4Neurology, Seoul National University Bundang Hospital, Seoul National University, Seongnam, 
SOUTH KOREA

Background: Consensus has been developed for tissue based definition of transient ischemic attack (TIA) and ischemic stroke (IS) 
in patients with transient focal neurologic symptom and sign. However, it is deficient for assessment of its usefulness and real clini-
cal implication, especially in Korean population. 
Methods: From nationwide multicenter based prospective stroke registry, patients who admitted due to transient focal neurologic 
deficits and underwent diffusion weighted imaging (DWI) were consecutively identified between April, 2008 and November, 2014. 
They dichotomized into patients with image positive (= IS) and patients with image negative (= TIA) according to the DWI positivi-
ty during admission. Clinical characteristics and composite events of stroke, myocardial infarction and vascular death were compa-
red by IS and TIA. 
Results: A total of 3378 subjects with conventional transient focal neurologic symptom and sign were enrolled (mean age, 62.7 ± 
13.2 years-old and male, 56.8%). They were divided into 23.1 % of IS and 76.9% of TIA. Of them, presenting focal neurologic sym-
ptom and sign were not statistically different (P = 0.20). The comparisons of baseline characteristics were summarized (Table). Initi-
al blood pressure, atrial fibrillation, hyperlipidemia, sex, white blood cell count and hemoglobin showed significant differences (P < 
0.05). By the 1 year of observation, IS showed higher composite events rates compared to TIA (7.9% versus 3.8%; adjusted hazard 
ratio, 2.13 and 95% confidence interval, 1.46 - 3.11) with adjustments. 
Conclusion: Among patients with conventional concepts of transient ischemic attack, about 20% would be diagnosed as ischemic 
stroke with tissue-based definition in Korea. This population would be high risk group for cardiovascular events.

Figure 1 
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Stroke epidemiology in Armenia  
 
H. Bakunts, G. Silvanyan, L. Egyan, K. Baghdasaryan 
Yerevan State Medical University after M. Heratsi, department of angioneurology
H. Bakunts1,2, K. Baghdasaryan1,3

1Angioneurology, Yerevan State Medical University, Yerevan, ARMENIA; 2angioneurology, Yerevan State Medical University, Yer-
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Glycosylated hemoglobin and low-density lipoprotein levels and risk of hemorrhagic conversion after IV 
thrombolysis in acute ischemic stroke
A. Mowla1, H. Kamal1, P. Shirani1, R. N. Sawyer1, A. Crumlish1, B. K. Mehta 1

1State University of New York at Buffalo, Buffalo, USA

BACKGROUND: 
Hyperglycemia has been shown to be associated with increased risk of hemorrhagic conversion (HC) in clinical studies on acute 
ischemic stroke (AIS) patients irrespective of a history of diabetes mellitus. In recent years, a few single center studies have sugge-
sted that higher Glycosylated Hemoglobin (Hb A1C) and also lower low-density lipoprotein (LDL) and total cholesterol (TC) levels 
might be important predictors of symptomatic intracranial hemorrhage (sICH) after Intravenous thrombolysis (IVT) in AIS. Given 
very limited data on this important topic, we investigate to determine whether Hb A1C and LDL levels are predictors of HC after 
IVT in our AIS patients. 
METHODS: 
We conducted a retrospective study of patients who received IVT and/or Intra-arterial thrombolysis (IAT) for AIS in our comprehen-
sive stroke center from 09/2009 till 04/2014. Out of 364 patients, 88 patients had HC noted on follow-up imaging studies, 25 (5.5%) 
of them being symptomatic based of ECASS trial definition. In addition to demographic data such as age and gender, coagulation 
panel, ,NIHSS on admission, blood glucose, Hb A1C, lipid panel, timing of treatment with IVT and/or IAT were recorded and the 
mean values were compared between the group with HC and non-bleeders. A t-test and logistic regression was performed. 
RESULTS: 
In univariate logistic regression, the mean age (p=0.025), INR (p=0.027), NIHSS (p0.05). 
CONCLUSION: 
Higher Hb A1C and lower LDL levels were not predictive of HC of AIS after thrombolysis and they should not be used as a tool to 
exclude patients for receiving IVT and/or IAT.

KEYWORDS: 
Glycosylated Hemoglobin, LDL, Hemorrhagic Conversion, Thrombolysis, Acute Ischemic Stroke
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Homocysteine levels are not related to initial stroke severity and 3 month functional outcome after ischemic 
stroke
M. Lee1, M. U. Jang2, M. S. Oh3, C.- H. Kim2, K.- H. Yu3, Y.- B. Lee4, B.- C. Lee3, J. H. Lee1

1Department of neurology, Kangdong Sacred Heart Hospital, Hallym University, Seoul, SOUTH KOREA; 2Department of neuro-
logy, Chunchon sacred Heart Hospital, Hallym University, Seul, SOUTH KOREA; 3Department of neurology, Hallym Universi-
ty Sacred Heart Hospital, Hallym University, Seoul, SOUTH KOREA; 4Department of neurology, Gachon Brain Health Center, 
Gachon University Gil Medical center, Inchon, SOUTH KOREA

Background and Purpose Serum Homocysteine (Hcy) level is known to be one of the risk factors of stroke. However, whether se-
rum Hcy levels are related to initial stroke severity and functional outcome after ischemic stroke still remains controversial. The aim 
of this study was to explore the prognostic significance and effect of Hcy on initial stroke severity following acute ischemic stroke. 
Methods A total of 3240 patients with acute ischemic stroke were recruited from two hospitals in Korea. The exclusion criteria 
were as follows: (a) recurred ischemic stroke, (b) undetermined or other determined stroke according to TOAST classification, (c) 
pre-stroke modified rankin scale > 1. Total of 1372 patients were excluded according to the above criteria. Out of 1868 eligible pati-
ents, 574 additional patients were excluded due to loss of either follow up or serum homocysteine level. Subjects were divided into 
two groups; highHcy(Hct>15umol/l, n=201) and lowHcy(Hcy≤15umol/l, n=1093). Demographic characteristics, vascular risk fac-
tors, onset to admission time, stroke subtype, initial blood pressure, and prognostic blood parameters were recorded for all subjects. 
Outcome[JL1] variables were initial National Institute of Health Stroke Scale(NIHSS) and 3-month functional outcome. A poor out-
come was defined as modified Rankin Score of ≥3. 
Results At baseline, there were no significant differences in demographics, onset to admission time, admission systolic and diastolic 
blood pressure, history of diabetes mellitus, dyslipidemia and atrial fibrillation, serum glucose, low-density lipoprotein and triglyce-
ride levels between highHcy and lowHcy. Body mass index, serum high-density lipoprotein and hemoglobin were significantly hig-
her in lowHcy group and history of hypertension and serum creatinine levels were significantly higher in highHcy group. There were 
no significant differences in initial NIHSS and 3 month functional outcome and death in between two groups. In subgroup analysis 
according to stroke subtypes (Large artery atherosclerosis, Small vessel disease, and cardioembolism), there were no significant dif-
ferences in 3-month stroke outcome and death in lowHcy and highHcy groups. By lineal logistic regression, high homocysteine level 
had no value as a predictor of poor 3-month function outcome. (Odds ratio 0.920, 95% confidence interval 0.617-1.372, p=0.684) 
Conclusions The present study suggested that high serum homocysteine level is not associated with initial stroke severity and 
3-month functional outcome and death in Korean patients with acute ischemic stroke.. Furthermore, our findings does not support 
the hypothesis that high homocysteine level may be a poor prognostic factor in the subgroup of atherothrombotic stroke.
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Figure 1 
A pie chart illustrating the diagnoses of stroke patients receiving thrombolysis 
 

 
 
 
Figure 2 
A bar chart showing stroke risk factors in patients receiving thrombolysis 
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Three years of thrombolysis at a district general hospital: a retrospective audit 
S. Allison1, A. Bannaga1, A. Ahmed1, T. Zahoor1

1Stroke Medicine, Barnsley District General Hospital, Barnsley, UNITED KINGDOM

QUESTION - Barnsley Hospital is an average sized District General Hospital (DGH) providing hyper-acute stroke services to a 
330,000 population. The results of major trials have shown a good outcome for patients if they are thrombolysed within 4.5 hours, 
with further improvement the sooner the thrombolysis is delivered1. We did this retrospective audit to see how our thrombolysis ser-
vice for acute stroke compares with national guidelines and to identify ways to improve it as centralised stroke services may not be 
possible nationwide. 
METHODS - We included all patients thrombolysed for an acute stroke between September 2012 and 2015 and analysed who per-
formed the initial assessment, time to CT scan and its reporting, time to treatment, NIHSS scores and outcome.  
RESULTS - The average age was 72.7 years (range 21 - 90 years) with an equal distribution between males (55.2%) and females. 
The majority of patients were admitted from their own homes (97%) and independent (95.6%). The majority presented with a to-
tal anterior circulation stroke (Figure 1). The most common risk factor for stroke in our cohort was hypertension (Figure 2). The 
average time to assessment was 13 minutes - most patients were assessed by a registrar (43.2%) or consultant (29.8%). All patients 
received a timely CT head before thrombolysis and at 24hrs post-thrombolysis. The average NIHSS score was 16 pre-thrombolysis, 
12 post-thrombolysis, 10 at 24 hours post-thrombolysis and poorly documented at discharge. The minimum door to needle (DTN) 
time was 35 minutes and average DTN was 1 hour and 43 minutes. All patients were thrombolysed within 4.5 hours. 11 patients died 
after thrombolysis (16%). Of the patients who died, the average NIHSS score was higher than the average (20 versus 16). The aver-
age length of stay was 11.88 days. 19% of patients were independent on discharge but the majority of patients were discharged to 
down-stream rehabilitation (39/67 patients). 
CONCLUSIONS - Our audit highlights that risk factors in our population were similar to Western urban areas. Our stroke service is 
comparable to other DGHs - it appears to enable prompt thrombolysis in patients who fulfil the criteria. Outcome was poor in the el-
derly and those with high NIHSS scores, particularly with prolonged onset time. DTN and documentation in different aspects can be 
improved. We can suggest a few interventions to decrease DTN time, for example, the training of stroke nurses to request CT scans 
and prompt reporting.

1. The IST-3 Collaborative Group. The benefits and harms of intravenous thrombolysis with recombinant tissue plasminogen activa-
tor within 6 h of acute ischaemic stroke (the third international stroke trial [IST-3]): a randomised controlled trial.The Lancet, Volu-
me 379, Issue 9834, 2352-2363.



216 25. European Stroke ConferenceScientific Programme

P 197 

Dynamic changes of stroke care in Poland on the basis of Polish National Stroke Registry (2008-2014)
D. Ryglewicz1, W. Lechowicz1, H. Sienkiewicz-Jarosz1

11st Department of Neurology, Institute of Psychiatry and Neurology, Warsaw, POLAND

Background: In Poland mortality and case fatality rates failed to decline in the period 1984 to 1992. Since 2001 stroke medical care 
has been reorganized: the network of 163 stroke units (SU) covering the whole country (1 for about 200,000-300,000 population), 
and intravenous thrombolysis (IVT) as a standard treatment of ischemic stroke has been established 
The aim of the present study was to evaluate the changes in availability of diagnostic and therapeutic methods since 2008 and their 
effect on in-hospital case fatality rates. 
Methods: Polish National Stroke Registry has been conducted since 2008. The data of all hospitalized patients with stroke are regis-
tered online in unified questionnaires. 
Results: The data from 10 districts, which represent 52% of Polish population have shown that annual number of all strokes (primary 
and secondary) in the study population was in range from 43,000 to 45,500. The average hospital incidence rate was established at 
the level 220/100,000. The tendency to over-diagnose stroke (incidence rates above 240/100 000) has been observed in 3 districts 
where higher proportion of patients has not been treated in SU. In the study period significant increase in the frequency of IVT (from 
1.4% to 9.0%) and USG examinations (from 56.3% to 84.8%) has been observed. Moreover, in the same period the in-hospital case 
fatality rates have decreased from 17.3% in 2008 to 15.2 in 2014. The frequency of IVT was higher in the more experienced SU co-
vering population above 250,000 people (23%). 
Conclusions: 
1. Systematical registering of medical data may be helpful in identification of weakness in stroke care. 
2. Standardization of stroke management in Poland has significantly improved early outcome in stroke patients.
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Analysis of thrombolytic therapy efficiency at ischemic stroke in St. Petersburg
E. Kashaeva1, I. Voznjouk1, T. Khaibullin2, E. Kirillova2, A. Khaibullina2, R. Bikbaev2, A. Akimzhanova2

1Cerebrovascular Disease, Saint-Petersburg I. I. Dzhanelidze Research Institute of Emergency Medicine, Saint Petersburg, RUSSI-
AN FEDERATION; 2Neurology, State Medical University of Semey City, Semei, KAZAKHSTAN
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Stroke and arrhythmias: analysis of Brazilian epidemiological data from 2008 to 2014
V. O. R. Rodrigues1, M. A. A. De Oliveira1

1Universidade Federal do Parana, Curitiba, BRAZIL

QUESTION: Cardiac conduction disorders and arrhythmias have increased prevalence with age progression and are known to have 
important influence in the pathogenesis of several cases of stroke (WOLF et al., 1991). In order to highlight the relation between 
these cardiac and cerebral conditions, our study analysed Brazilian hospitalization rates for both diseases aiming to find a correlation 
between their epidemiological burdens on the general population. 
METHODS: In our epidemiological study, total hospitalization data were collected from DATASUS, a database maintained by the 
Brazilian Ministry of Health which includes data from both public and private healthcare. The two health conditions analysed in this 
study were selected under the definition provided by the Brazilian version of 10th edition of the International Statistical Classifica-
tion of Diseases and Related Health Problems (ICD-10 BR). Stroke data were collected with no distinction between ischaemic and 
haemorrhagic subtypes, and cardiac conduction disorders and arrhythmias also included all different types of disorders belonging to 
this group. Our study comprised data from each year from 2008 to 2014. 
RESULTS: Results from our study show an increase in the total hospitalization numbers for both stroke and cardiac conduction dis-
orders and arrhythmias. DATASUS registered 90.808 hospitalizations for stroke in Brazil in 2008. This number increased each year 
until 2014, when the country registered 141.904 hospitalizations due to stroke. A similar trend was found for cardiac arrhythmias and 
conduction disorders, with yearly increase in total hospitalization departing from 47.024 cases in 2008 to 60.689 in 2014.  
FIGURE 1: Absolute hospitalization cases for stroke and cardiac arrhythmias and conduction disorders from 2008 to 2014. 
CONCLUSIONS: Our study showed an increase in both stroke and cardiac arrhythmias and conduction disorders hospitalizations 
during the analysed period. Given the nature of both conditions, which have an increase in incidence and prevalence associated with 
age progression, our results are according to what is expected from a developing country with increasing life expectancy and impro-
ving palliative care. Brazilian population trends show that a change in the country’s age structure is expected for the following years 
and is already in course (UNITED NATIONS, 2015). The important contribution from arrhythmias and conduction disorders to the 
pathogenesis of stroke can be related to a portion of the increase in stroke hospitalizations found in our study, therefore showing the 
importance of controlling this heart condition with antiarrhythmic and anticoagulant therapy in order to prevent possible worsening 
in patients’ health indicators with development of stroke.

Figure 1 
 

 
 

Figure 1 
The in-hospital case fatality rates in stroke patients (average percentage from 10 districts) 
 

 
 
 
Figure 2 
The frequency of IVT in ischemic stroke patients (averagy percentage from 10 districts) 
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Epidemiological analysis of ischaemic and hemorrhagic stroke in Brazil from 2008 to 2014
V. O. R. Rodrigues1, M. A. A. De Oliveira1

1Universidade Federal do Parana, Curitiba, BRAZIL

QUESTION: Given the importance of the burden of ischaemic and hemorrhagic stroke in the world population, it is extremelly im-
portant to monitorize the relation between incidence and number of deaths in order to evaluate the efficacy of diagnostic and thera-
peutic methods utilised when dealing with this disease. Our study aims to describe and analyse data from hospitalization and death of 
patients with ischaemic or hemorrhagic stroke in Brazil from 2008 to 2014, verifying if there is a relation of proportionality between 
these two parameters. 
METHODS: Our observational, descriptive and retrospective study has an epidemiological character with a quantitative qualitati-
ve approach of data from hospitalization and number of deaths due to stroke from 2008 to 2014 in Brazil, according to sex and age 
group. Data were collected from the Informatics Department of the Brazilian Unified Health System (DATASUS). 
RESULTS: The number of cases of hospitalization for ischaemic or hemorrhagic stroke increased approximately 56,2% between 
the years of 2008 and 2014. The increase in the number of cases between 2008 and 2009 was 20,4%, and between 2009 and 2014 
this increase was from approximately 6% per year. In total, 51,6% of the cases occurred in male patients, with 48,4% happenning in 
female. 87,41% of the cases occurred in the age group with more than fifty years old. Between 2008 and 2014, there was a rise of 
38,07% in the number of deaths. Between 2008 and 2010, there was a 24,83% increase in this same parameter. The increase in the 
number of deaths is also composed by a 1,06% rise between 2011 and 2012, a 1,9% rise between 2012 and 2013 and a 2,55% rise 
between 2013 and 2014. From the total of deaths, 50,08% are from male and 49,92% female patients. Besides, 90,17% of these de-
aths are from patients older than fifty years. 
CONCLUSIONS: In Brazil, the incidence and mortality of ischaemic and hemorrhagic stroke are similar between male and female 
and occur mainly in individuals older than 50 years. Since 2009, the rise in the incidence of this condition stabilized in 6% per year. 
Regarding the number of deaths, since 2011 the values remained steady, with variation of approximately 2% per year. This fact re-
veals that the adoption of prevention strategies, allied to a quicker diagnosis and subsequent treatment, contributed to lower the pro-
gression of the number of deaths in Brazil. However, it is still necessary to improve the public health system, making the treatment 
and diagnosis of stroke faster and more efficient, because in the middle of a demographic transition and increase in life expectancy, 
this condition will become more common in the routine of Brazilian hospitals.
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Insulin-like growth factor as predictor of functional outcome in acute ischemic stroke patients
M. U. Jang1, C.- H. Kim1, J.- H. Shon1, H. J. Choi1, H.- C. Choi1

1Neurology, Hallym University College of Medicin, Chuncheon, SOUTH KOREA
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Acute prognostici ndicators for 6-month outcomes after stroke in Italian patients eligible for in-hospital re-
habilitation
M. Franceschini1, M. Agosti2, C. Sola3, A. Di Carlo4, L. Cecconi5, S. Ferro6, S. Fugazzaro7

1Neuro-Rehabilitation Department, IRCCS San Raffaele Pisana, Rome, ITALY; 2Geriatric and Rehabilitation Department, University 
Hospital of Parma, Parma, ITALY; 3Department of Neuromotor Physiology, Arcispedale Santa Maria Nuova, IRCCS, Reggio Emilia, 
Italy., Reggio Emilia, ITALY; 4, Institute of Neuroscience, Italian National Research Council, Florence, ITALY; 56. Statistics, Com-
puting and Applications Department, DISA „G.Parenti“, Florence, ITALY; 6Direzione Generale Sanità e Politiche Sociali e per l‘In-
tegrazione, Servizio Assistenza Ospedaliera, Emilia-Romagna Region, ITALY; 7Department of Neuromotor Physiology, Arcispedale 
Santa Maria Nuova, IRCCS, Reggio Emilia, ITALY

Background: Recovery after stroke in adults is one of the main issues for patient and health services. Reliable prognostic indexes 
exist for overall recovery while others assess recovery during the rehabilitation phase; however there are very few clear predictors 
for the outcomes of acute phases in patients eligible for rehabilitation. 
Aim: The goal of this study is to identify early indicators for 6-month outcomes in stroke patient admitted to Rehabilitation Units 
after acute phase. 
Methods: A one-year multicentric prospectic project in four Italian regions was carried out on 352 patients admitted to hospital after 
a first stroke event who were eligible for Inpatient Rehabilitation. Of these, 40 died, so the analysed data only relate to 312 persons. 
Patients were assessed at admission to the Stroke Unit or Acute Care setting (T0) and 6 months after the stroke (follow-up) (T1). The 
study defined the Barthel Index (BI) and modified Rankin Scale (mRS) as the outcome measure. At T0 the following data were re-
corded: socio-demographic data, admission to Stroke Units or other Acute Care Units, type of stroke (ischemic/haemorrhagic), sub-
type of ischemic stroke according to the Oxfordshire Community Stroke Project, affected side, comorbidities, previous Temporary 
Ischemic Attach, presence of incontinence, dysphagia, aphasia, functional status (according to BI), global capacity and participation 
before stroke (mRS), NIHSS, time elapsed for rehabilitation and early mobilization of patient out of bed (sitting position within the 
first 5 days). Univariate and multivariate analyses were performed in order to identify the most important prognostic index of stroke 
patients admitted to rehabilitation after acute phase for a good recovery at 6 months. 
Results: Early-phaseseveral independent indicators were identified to predict functional outcomes 6 months after stroke in patients 
admitted to rehabilitation. With statistical analysis carried out with logistic regression, mRS, NIHSS, Taci Syndrome, early mobiliza-
tion of the patients out of the bed (within 5 days after stroke) resulted to be important factors providing good activity according to BI 
(power of prediction = 37%). Similarly age, mRS and early mobilization of the patients out of the bed resulted to be important fac-
tors providing global good participation and activity according to mRS (power of prediction = 48%). BI at admission as well as some 
comorbidities were also significant prognostic factors with this outcome. 
Discussion and conclusion: The results of this study confirm previous research, but its originality lies in the selection of patients eli-
gible for rehabilitation. In particular the importance of early mobilisation (within 5 days after stroke), as sustained by some Authors, 
is underlined in respect to the good outcome according to BI and mRS.
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Prevalence and determinants of a 28-day stroke case fatality in Kazakhstan
A. Akimzhanova1, T. Khaibullin1, A. Grjibovski1, E. Kirillova1, K. Akimzhanov1

1Neurology, Semey State Medical University, Semey, KAZAKHSTAN

Abstract:Stroke is a leading cause of death and disability in Kazakhstan. The outcome of stroke depends on many factors. We aimed 
to assess the prevalence and determinants of a 28-day stroke case fatality (SCF) in an typical urban Kazakhstani setting. METHODS: 
This historical cohort study was performed in Semey city (population 347 thousand in 2014), East Kazakhstan. All 937 cases of stro-
ke from 01.01.2014 to 28.01.15 were identified in all local hospitals and followed up for the 28-day period. Information on risk fac-
tors was obtained from the medical records. Independent associations between studied factors and 28-day SCF were studied by logi-
stic regression. RESULTS: The overall 28-day SCF was 22, 4% (OR= 0.027; 95%CI=0.207-0.261).The prevalence of 28 day stroke 
case fatality varied between 49.6% in women and 50.4% among men. The mean age was 68.9 years (SD±10.8). In crude analysis 
middle aged patients (60-69 years old) and over 70 years old had to 3.0 and 4.9 times higher risk of 28 day SCF compared to patients 
younger than 50 years. Crude analysis, considering the first category as reference, were: Russian ethnicity (OR=1.89; 95%CI=1.37-
2.60), arterial fibrillation (OR=1.66; 95% CI=1.17-2.35), hospital admittance after 24 hours from the onset (OR=3.47; 95%CI=2.38-
5.06), stroke in anamnesis (OR=1.38;95%CI=1.00-1.91) patients with increased high body mass index (BMI) (OR=0.73; 95% 
CI=0.54-0.99), patients with hemorrhagic and subarachnoid stroke (OR=4.94; 95% CI=3.45-7.08, OR=5.45; 95% CI=2.41-12.17) re-
trospectively. After adjusting, for a potential confounding factor on National Institutes of Health Stroke Scale on admission, indepen-
dent predictors of poor outcome were patients older than 70 years old (OR = 3.30; 95% CI, 1.17-9.29), arterial fibrillation (OR=2.38; 
95% CI=1.39-4.05), Russian ethnicity (OR=2.24; 95%CI=1.37-3.66), hospital admittance after 24 hours from the onset (OR=6.01; 
95%CI=3.47-10.38). 28 day SCF was associated with hemorrhagic stroke (OR=7.22; 95% CI=4.12-2.66) and subarachnoid stroke 
(OR=22.00; 95% CI=6.39-75.78). Although the risk for 28 SCF among patients (60-69 years old), stroke in anamnesis and patients 
with increased high BMI did not reach a level of statistical significant. CONCLUSIONS: Russian ethnicity, hospital admittance after 
24 hours from the onset, patients older than 70 years old, arterial fibrillation was associated with 28 day SCF. After adjustment stroke 
in anamnesis, patients (60-69 years old) and patients with increased high BMI does not increase the risk 28 day SCF. The identified 
risk factors for stroke may help in the planning of therapeutic and preventive measures for reducing the first 28 days lethality of stro-
ke.
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SYMPOSIUM 11
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Stroke and seizures
Chairpersons: P.N. Varelas, , USA and J. Claassen, USA   

Ischemic stroke and seizures: how common?
P. N. Varelas, USA 
  
Pathophysiologic lessons from multimodality monitoring in patients with seizures following hemorrhagic 
stroke.
J. Claassen, USA   

Electric phenomena after stroke: is it only seizures? The role of spreading neocortical depolarizations  
J. P. Dreier,  Germany  

Is aphasia due to the infarct or due to an epileptic phenomenon?
A. Chatzikonstantinou, Germany   
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Descriptive analysis of stroke in young adults at Virgen de la Arrixaca University Hospital
E. García Molina1, J. B. Escribano Soriano1, J. Diaz Pérez1, A. E. Baidez Guerrero1, G. Valero López1, L. Fuentes 
Rumí1, J. M. Cabrera Maqueda1, L. Albert Lacal1, A. Morales Ortiz1, J. J. Martín Fernández1

1Neurology, University Hospital Virgen de la Arrixaca, Murcia, SPAIN

QUESTIONS: 
The main objective of this study is to make a descriptive analysis of ischemic stroke in young people in Virgen de la Arrixaca Hospi-
tal in the years 2013-2014. 
METHODS: 
We performed a descriptive observational study in which we analyzed a series of cases of young patients (under 50 years of age and 
over 14) who had an ischemic stroke and were attended in our hospital in the years 2013-2014. 
For this study we described and analyzed measurements of frequency and distribution of epidemiological variables, clinical features, 
stroke and prognosis. 
RESULTS: 
A total of 86 patients under fifty years of age diagnosed of stroke were registered between the years 2013 and 2014, of which 74 
(86%) patients had an ischemic stroke and 12 (14%) were hemorrhagic strokes. 
Analyzing patients that have an ischemic stroke, who are the objective of our study, 48 patients out of 74 are men (64.86%) and 26 
are women (35.3%), and the median age is 45 years. 
Regarding their clinical features hypertension is present in 20/74 (27, 03%) cases, Diabetes Mellitus in 10/74 (13.51%), Dyslipide-
mia in 10/74 (13.51%), atrial fibrillation in 3/74 (4.05%), embolic heart disease in 3/74 (4.05%) and smoking in 39/74 (52.7%). 
Focusing on the characteristics of stroke we observed that the average of the NIHSS on admittance was 6. Acute treatment was ad-
ministrated in 18 patients, representing 24.32%. The main affected territory was the carotid territory in 68.9% of the patients. 
Imaging test chosen to confirm the diagnosis was the CT scan in 41 patients (55.4%), and the MRI in 33 (44.59%). The echocardio-
graphic study was only conducted in 31 patients (41.9 presenting pathological findings 16 cases (51.6%).  
Taking into account TOAST classification the results were: the main cause of stroke was Arteriosclerotic of large vessel in 20 pati-
ents (27.02%), following by Cardioembolic in 15 (20.27%), Unusual cause in 13 (17.6%) (7 cases dissection, 1 thrombosed of ACI 
pseudoaneurysm, 2 secondary to cancer thrombophilia, 1 venous sinuses thrombosis, and 2 consumption of toxic), Small vessel 7 
(9.46%) and we could not reach the diagnosis in 19 cases (25.6%). 
Finally, length of hospital stay average was 8.7 days, and on the score in Ranking scale was less than or equal to 2 in 70% of the ca-
ses at the time of discharge. 
CONCLUSIONS: 
After conducting a comprehensive review of the literature we observed that the characteristics of young patients with stroke are si-
milar to those found in other studies. Nevertheless in our analysis we found differences in the distribution by etiologies, in favour of 
Arteriosclerotic of large vessel stroke, less prevalent in other studies.

REFERENCES: 
- José M Ferro, Ayrton R Massaro, Jean-Louis Mas. Aetiological diagnosis of ischaemic stroke in young adults. Lancet Neurol 2010; 
9: 1085-96. 
- Dževdet Smajlović. Strokes in young adults: epidemiology and prevention. Vascular Health and Risk Management 2015:11 157-
164. 
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A. Ragoschke-Schumm,  Germany 
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Carotid plaque fissure: an underestimated source of intraplaque hemorrhage
M. Daemen1, M. Ferguson2, F. J. Gijsen3, D. S. Hippe2, M. E. Kooi4, K. Demarco5, A. Van der Wal1, C. Yuan2, T. 
S. Hatsukami6

1Pathology, Academic Medical Center, Amsterdam, NETHERLANDS; 2Radiology, University of Washington, Seattle, USA; 3Bio-
medical Engineering, University of Rotterdam, Rotterdam, NETHERLANDS; 4Radiology, University of Maastricht, Maastricht, 
NETHERLANDS; 5Radiology, Michigan State University, East Lansing, USA; 6Vascular Surgery, University of Washington, Seattle, 
USA

Question 
Plaque fissuring, a phenomenon morphologically distinct from the classical rupture of a thinned fibrous cap, was described in coron-
ary arteries as early as the 1930’s and coronary artery fissures were present in 21% of patients who died of ischemic heart disease. 
The aim of this study was to establish the prevalence of plaque fissure in advanced carotid plaques with an otherwise intact luminal 
surface, and to determine whether those fissures might be a source of intraplaque hemorrhage. 
Methods 
We evaluated the luminal surface and plaque contents of 244 surgically intact, ‘en bloc’ embedded, and serially sectioned carotid 
endarterectomy specimens and included only those plaques with a grossly intact luminal surface. Plaques with a surface disruption 
caused by fibrous cap rupture, ulceration, calcified nodules, or mural thrombus were excluded. Fissures were identified and plaque 
features adjacent to or near fissures were recorded. 
Results 
In the 67 plaques with a retained luminal shape, cap fissure was present in 39 (58%) plaques. A total of 60 individual fissures were 
present, and mean fissure length longitudinally was 1.3mm. Most fissures were found distal to the bifurcation (63%), proximal to the 
stenosis (88%), and opposite the flow divider (87%). Almost all fissures were located in the surface layer, with two-thirds extending 
into the middle or deep layer (11%) of the plaque. 
Fissures often occurred between two tissue planes and were connected to intraplaque hemorrhage (IPH; fresh: 63%; any type: 92%) 
and calcifications (43%). IPH was common in plaques with at least one fissure and was also found in plaques without an identified 
fissure (100% vs. 89%, p=0.07), but fresh IPH was found in the fissured plaques (88% vs. 39%, p 
Conclusions 
Plaque fissures are common in advanced carotid plaques with an otherwise grossly intact luminal surface and are associated with 
fresh intraplaque hemorrhage known to contribute to plaque instability. Biomechanical factors should be studied because plaque fis-
sures appear to occur on the interface between plaque components and may be caused by surges in blood flow. New imaging appro-
aches must be developed to insure that these small but significant destabilizing factors are better visualized in early and advanced 
atherosclerotic lesions. 
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The impact of gender and menopause on spontaneous vertebral artery dissection
N. Ishii1, H. Wada2,3, Y. Sekihara1, Y. Saito1, Y. Takata1, S. Ota3

1Neurosurgery, New Tokyo Hospital, Matsudo, JAPAN; 2Neurosurgery, Teikyo university school of medicine, Tokyo, JAPAN; 3Neu-
rosurgery, Brain attack center Ota memorial hospital , Fukuyama, JAPAN

Introduction  
Cerebral artery dissection (CAD), which causes both subarachnoid hemorrhage (SAH) and cerebral ischemia (CI), is a major cause 
of stroke for young and middle-aged adult population. In Japan, the majority of CAD population is occupied by spontaneous verteb-
ral artery dissection (sVAD) and the clinical features remain unclear. Recently, several nation-wide studies showed that women have 
a lower ischemic stroke incidence than men, but the older age group women tend to have higher or similar risk as men. Furthermore, 
we have several reports that menopause may be associated with spontaneous coronary artery dissections. In an analogous way, fo-
cusing on the sex and women’s lifetime event, menopause, we try to clarify the clinical characteristics of sVAD between with and 
without stroke group. 
Methods  
We retrospectively and prospectively analyzed the clinical features of sVAD patients who were admitted to our hospital between Ap-
ril 2004 and October 2014. 
Results  
We had 278 sVAD patients, including 198 (71.2%) without stroke and 80(28.8%) with stroke (SAH; 33 cases, CI; 47 cases). In stro-
ke group, 31 (38.75%) patients underwent surgery and in non-stroke group, only 5 (2.5%) patients who underwent surgery due to 
the enlargement of aneurysmal dilatation. Between these two groups, there was no difference in the mean age, arteriosclerotic risk 
factors, and past history of stroke. Only female sex was independently associated with non-stroke group (P=0.011). Related to me-
nopause, in 87 female patients, 52(59.8%) were premenopausal. Of the 52 premenopausal patients, 6 (11.5%) have developed stroke 
including CI (4 cases) and SAH (2 cases). Of the other 57 postmenopausal patients, 16 (28.1%) patients presented stroke including 
CI (9 cases) and SAH (7 cases). In the result, the premenopausal female population caused significantly less stroke events than post-
menopausal female (11.5% vs. 28.1%, P=0.032).  
Conclusion  
Apart from previous studies, our study showed that the majority of sVAD population belonged to non-stroke group. The factor asso-
ciated with non-stroke group was only female sex and premenopausal female. These findings implied that hormonal status, especial-
ly estrogen level, might impact on stroke events in sVAD in a significant way. Future studies aimed at hormonal effect may give us 
specific and effective strategies for stroke therapy.
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Association of superoxide dismutase (SOD) and glutathione peroxidase (GPx) genetic polymorphism with 
the cerebrovascular stroke risk
B. K. Yadav1, R. Yadav2, B.- S. Shin1

1Neurology, Chonbuk National University, Jeonju, SOUTH KOREA; 2Clinical trial center-functional food, Chonbuk National uni-
versity, Jeonju, SOUTH KOREA

Background:  
Stroke, a neurological disease involving a heterogeneous group of process, is caused by both genetic and environmental factors that 
lead to blockage in cerebral artery. Different studies have shown the profound effect of oxidative stress in the stroke pathogenesis 
because of high susceptibility of the brain to ROS-induced damage. ROS is controlled by endogenous antioxidant system that inclu-
de superoxide dismutase (SOD), glutathione peroxidase (GPx), catalase (CAT) and antioxidant vitamins (E and C). Flaws in these 
antioxidant systems may develop oxidative stress. ROS can accelerate oxidation of LDL, forming ox-LDL, which is not recognized 
by the LDL receptor leading to foam cell formation, a major cause of atherosclerosis which ultimately may cause stroke. Superoxide 
is dismutated to H2O2 by SOD which is further converted to H2O and O2 by glutathione peroxidase or catalase in the mitochondria 
and the lysosomes. The present study was aimed to investigate the association of SOD and GPx polymorphism in the development of 
stroke. 
Methods: A total of 674 patients and 308 controls subjects were recruited in this study. Genotyping of SOD1 (rs1041740), SOD2 
(rs4880), GPx1 (rs1050450) were analyzed in LightCycler real-time PCR (Roche, Germany) using LightSNiPreagents (coupled 
primer and probe, TIBMOLBIO,Germany) and FastStartDNAMasterHybProbe ( Roche Diagnostics) while genotyping of GPx4 
(713041) were performed by PCR-RFLP. All biochemical parameter were measured in automated clinical chemistry analyzer, at de-
partment of laboratory medicine, CBNU hospital. 
Results: This study found that the CC+CT/TT genotype of SOD2 compared with CC genotype significantly increased the risk of 
stroke and SAD-stroke with AOR=1.57 (95%CI=1.10-2.24) and 1.64 (95%CI=1.17-2.41), respectively. GPx4 (rs713041) showed the 
significant association with stroke while GPx1 (rs1050450) showed no association at all. But the combination analysis of GPx1with 
GPx4 demonstrated the significant association for the stroke development. Interestingly, the inter-combined effect of genetic poly-
morphism of SOD/GPx showed the significant association for the stroke risk. Most of the genotypes of these SNPs were demons-
trated significant difference between control and stroke cases with different biochemical parameters (lipid and lipoprotein, glucose, 
HbA1C, Hcy). 
Conclusion: Analysis of genetic polymorphism in oxidative stress genes (SOD/GPx) in this case -control study suggests a possible 
role for oxidative stress in the risk of stroke and clearly states that genetic component of stroke is polygenic as altered SOD and GPx 
genes interaction showed increased risk for stroke development.
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The interaction between serum and liquor IL-1β, IL-6, TNFα, IL-10 levels and clinical, cognitive and func-
tional characteristics in acute ischemic stroke
A. Kulesh1, V. Shestakov1

1Neurology, Perm State University of Medicine, Perm, RUSSIAN FEDERATION

Introduction. Inflammation is probably the main process that links cardiovascular risk factors with damage of blood vessels and neu-
rons. Also secondary neuroinflammation plays important role in acute ischemic damage and reparation. 
Methods. 70 acute stroke patients were studed with assessment of neuropsychological (MMSE, MoCA, FAB, Clock Drawing Test, 
Shulte Tables and Verbal Fluency), functional status (mRS, Rivermead Mobility Index). The serum and liquor IL-1β, IL-6, TNFα 
and IL-10 levels were analyzed. Control group included persons without cerebrovascular diseases. 
Results. Stoke patients had higher IL-10 serum concentration in comparison with control. No differences was found for other cytoki-
nes. The serum and liquor cytokins levels were correlated. We found positive correlation between IL-1β, IL-6 and IL-10 levels. High 
IL-1β concentration was associated with vascular risk factors, cardioembolic stroke, more severe stroke, low processing speed, exe-
cutive and visual-spatial functions and more grade of mRS on discharge.  
The same pattern was revealed for IL-6 and IL-10. IL-6 level was associated with mRS without the interaction with NIHSS on admi-
tion. High TNFα concentration was linked with vascular risk factors, low MMSE score and processing speed. 
Conclusion. Despite the antagonistic effects of IL-1β, IL-6 and IL-10 on inflammation the associations of those cytokins with anam-
nestic, clinical, neuropsychological and functional characteristics were similar in acute ischemic stroke. Probably this fact indicates 
that during the acute ischemic brain damage process the immune response develops at the same time in pro- and anti-inflammatory 
directions. And its magnitude correlates with the damage severity and is associated with the effects of vascular risk factors before 
stroke.
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Improved outcomes and cecreased costs in stroke care delivery: final results from a health care innovation 
award from the Centers for Medicare and Medicaid Services on an integrated stroke care delivery model
K. Gaines1, P. Commiskey2

1Neurology, Ochsner Medical Center, New Orleans, USA; 2Neurology, Vanderbilt University, Nashville, USA

Stroke is complex and involves multiple mechanisms and high risk and cost. Even when initial acute events are managed success-
fully, patient risk remains high from complications and effects that lead to rehospitalization and stroke recurrence. While shown to 
enhance care, Joint Commission (JC) comprehensive stroke care and current risk factor management strategies have not resulted in 
optimal outcomes and risk factor control at target. 
Question. We hypothesized that Ochsner Neuroscience Institute, a JC-certified Comprehensive Stroke Center, could implement an 
Integrated Stroke Care Delivery Model to improve clinical outcomes and lower care costs. To achieve this, we employed integrated 
technology and real time care redesign to improve coordination from symptom onset through 12 months post-stroke discharge.  
Methods. This novel Integrated Stroke Care Delivery Model combined in-hospital Stroke Central with home-based, outpatient Stro-
ke Mobile. Once discharged, patients and families were visited 12 times at home to assess overall health and recovery, evaluate risk 
behaviors, and provide stroke and stroke-related comorbidity management, comprehensive risk/recovery/recurrence education, and 
caregiver/family support. The project was supported by a Health Care Innovation Award #1C1CMS331043 from the Department of 
Health and Human Services, Centers for Medicare and Medicaid Services. Contents are solely the responsibility of the authors, and 
research presented here was conducted by the awardee, and may or may not be consistent with or confirmed by independent evalua-
tion. 
Results. Stroke Central patients hospitalized with suspected stroke from January 2013-June 2015 (n=2,979) were followed. Stroke 
Mobile included patients (and caregivers) discharged with a stroke diagnosis who resided in St. Tammany or Jefferson Parishes and 
completed 12 visits (n=137). Increased tPA utilization, decreased length of stay, complications, recurrence, and cost of care, and im-
proved risk factor control at target were documented in preliminary analyses. 
Conclusions. Final data will detail improved management/outcome and decreased costs and demonstrate the impact of this Integra-
ted Stroke Care Delivery Model.
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Risk of stroke in patients with left subclavian artery overstented during endovascular treatment of thoracic 
aorta diseases
M. Szostek1, W. Jakuczun1, A. Alagbari1, G. Szostek1, S. Toutounchi1, M. Szostek1

1General and Thoracic Surgery, Medical University, Warsaw, POLAND

Aim 
The aim of this study is to present risk of stroke in the different group of patients treated with stent-graft due to thoracic aorta patho-
logies. 
Material 
In our dep. within last 14 years 379 patients were operated due to thoracic aorta diseases. In 276 patients stent-graft was deployed 
below left subclavian artery but in 103 of them the overstenting of the subclavian artery was necessary to get proper sealing of stent-
graft in aortic arch. 
Results 
The overall stroke rate in overstented group was 3,9%. The stroke rate in patient with stent-graft deployed below subclavian artery 
was 1%. But the carefull analyzis of the data revealed discrepancy of stroke rate in different thoracic aorta pathologies. The highest 
rate 10,7% (3/28) was among patient with true aneurysm, 1%( 1/28) in patients with chronic dissection type Stanford B. Any neu-
rological deficit was observed between patients with posttraumatic acute as well as chronic aneurysm and patients with penetrating 
aortic ulcer. 
Conclusion 
The stroke rate is not directly related to acute occlusion of left subclavian artery by the stent-graft. 
The risk of stroke in statistically higher among patients with true aneurysm, what might be connected with age as well as atheriosc-
lerotic changes in other arteries.
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Ischemic stroke-risk conferring genetic variation of the CHN1
K. Tadevosyan1,2, S. Atshemyan1, K. Mayilyan3, A. Boyajyan1

1Laboratory of Human Genomics and Immunomics, Institute of Molecular Biology of National Academy of Sciences of the Republic 
of Armenia, Yerevan, ARMENIA; 2Department of Medical Biology and Bioengineering, Russian-Armenian (Slavonic) University, 
Yerevan, ARMENIA; 3The Group of „Eco-genetics of populations“, Institute of Molecular Biology of National Academy of Sciences 
of the Republic of Armenia, Yerevan, ARMENIA

Introduction: RAC-specific GTPase-activating α1- and α2-chimaerins are encoded by the gene CHN1 (MIM*118423) as a result 
of the transcript alternative splicing. Both isoforms of the α-chimaerin are presented in dendrites and spines of neurons. The CHN1 
products in complexes with Cyclin-dependent kinase 5 play an important role in the regulation of neuroplasticity, neurotransmitter 
release, neuron migration and neurite outgrowth. While α2-chimaerin high expression is demanded for axon guidance processes, the 
α1-chimaerin enhanced expression is required for the neuronal-glial-vasculature network establishment. Thus, the aim of the stu-
dy was an identification of any association of CHN1 rs14228(C/T) and rs2646153(A/G) intronic single nucleotide polymorphisms 
(SNP) with the risk of ischemic stroke (IS). 
Methods: DNA samples of 150 patients with IS and 150 healthy unrelated controls were genotyped using SSP-PCR approach. The 
accordance of SNP genotypes distribution to the Hardy-Weinberg Equilibrium (HWE) was checked for Mendelian errors. Allelic and 
genotype case-control association analyses were performed using Fisher’s exact and Pearson‘s Chi-square tests respectively. Stati-
stics was performed using GraphPad Prism v.5.2 software (GraphPad Software, Inc.; USA). 
Results: According to the results obtained, both SNPs investigated were in HWE (P>0.05) and were not in linkage disequilibrium 
(LD; R2=0.001). The CHN1 genotypes with the rs14228*T minor allele were underrepresented in IS patients compared to controls 
(Chi2=13.8; P=0.001) due to a significant negative association of this allele with diagnosis (freq=0.32 vs. 0.48; OR=0.51; 95% CI: 
0.37-0.71; P95% CI: 1.28-2.45, P=0.001) and its genotypes (Chi2=12.2; P=0.002) in the group of patients were significantly higher 
than in controls. 
Conclusions: The CHN1 intronic rs14228*C and rs2646153*G variants may contribute to the risk of IS with yet unknown molecu-
lar mechanism. However, as the SNP rs14228 is involved in the transcribed mRNA variant 3 (a shorter product with a distinct N-ter-
minus compared to α1-chimaerin isoform), it may affect as the CHN1 RNA alternative splicing, so the sequence of a shorter isoform. 
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Alu-polymorhism in LAMA2 gene is associated with the risk of stroke in Tatars from Russia
Y. Timasheva1, T. Nasibullin1, D. Karimov1, V. Erdman1, O. Mustafina1

1Department of Genomics, Institute of Biochemistry and Genetics USC RAS, Ufa, RUSSIAN FEDERATION

Due to their specific structure, Alu-elements can participate in the regulation of gene expression and cause genome instability, cont-
ributing to the gradual decline of cell function during aging process. Cerebrovascular and cardiovascular events are prevalent in the 
elderly, and represent the leading cause of death in this age group. The aim of our study was to analyze the possible role of Alu-ele-
ments as cerebrovascular and cardiovascular risk factors. 
The study group consisted of 1154 people aged between 30 and 109 years, and included healthy individuals (N=722) and patients 
with cerebrovascular and cardiovascular disease (N=432). All the participants of the study were ethnic Tatars permanently residing 
in the Republic of Bashkortostan (Russian Federation). We studied the distribution of the genotypes of Alu(I/D)-polymorphisms in 
ACE, COL13A, LAMA2, TEAD1, PLAT, EVI5, NOTCH2, PKHD1L1 genes, and performed the analysis of association between these 
loci and the disease development. 
Our results have shown that LAMA2*D/D genotype was significantly associated with the risk of stroke (10.02, CI 5.09-19.74, 
P=0.0001), while the heterozygous genitype was found to be protective against stroke (OR=0.05, P=0.0001) in Tatar ethnic group. 
Interestingly, the frequency of LAMA2*I/D genotype was increased in the group of individulals aged between 82 and 109 (OR=1.08, 
P=0.0001), indicating that the carriers of LAMA2 heterozygous genotype might have increased chances of survival due to enhanced 
resistance to cerebrovascular events. LAMA2 gene encodes the alpha-2 chain of laminin-2 (merosin) — a protein present in the base-
ment membranes of most human cells. Notably, it was reported prevously that the expression of alpha chain of laminin-2 is observed 
only in kidney, testis, neuroretina, and some regions of brain.
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Renal dysfunction and chronic kidney disease in TIA patients - an observational study
S. Saber1, H. Hendra2, H. Iftikhar2, N. Veale2, A. Kayani2, M. Ahmad2, T. Kashem2, J. Li2, P. Ravji2, S. Shah2, G. 
Zachariah2, A. Chan2, S. Abeygunasekara2, V. Umachandran2

1Stroke Unit, Broomfield Hospital, Chelmsford, UNITED KINGDOM; 2Stroke Unit, Broomfield Hospital, CHELMSFORD, UNI-
TED KINGDOM

BACKGROUND 
Renal dysfunction has been increasingly recognised as an independent risk factor for stroke and TIA(transient ischaemic attack )as 
studies have shown elevated incidence of stroke and TIA among patients with kidney disease. The aim of this study was to determine 
the prevalence of impaired renal function and the development of CKD in patients who had (TIA) event as well as atrial fibrillation 
(AF) (AF - TIA patients. 
METHODS 
A total of 1148 patients, who were reviewed in the TIA clinic over one year period, were included in this retrospective population 
based cohort study. Estimated glomerular filtration rate (eGFR) was calculated using Modification of Diet in Renal Disease (MDRD) 
as well as Chronic Kidney Disease Epidemiology Collaborations (CKD-EPI) formula. Renal dysfunction is defined as eGFR < 60 
ml/min/1.73m2 and CKD is defined as persistent renal dysfunction ≥ 3 months. 
RESULTS  
Out of 1148 patients; 574 (50%) were diagnosed with TIA and this cohort underwent further analysis. There were almost equal male 
to female ratio with 294 patients (51%) being male. The average age was 74 ± 9 years and 436 patients (76%) were of Caucasian 
race. Hypertension was the main co-morbidity, as it was found in 126 cases (22%) and 46patients (8%) had AF on presentation. 
Renal dysfunction was observed in 18.2% (CKD-EPI) and 16.8% (MDRD) on presentation. While on follow up( average 3 months) 
worsening renal function were observed in 23 patients (3.9%) resulting in a total of 22.1% (CKD-EPI) and 20.3% (MDRD) of pati-
ents. 
During the follow-up period, a higher percentage of AF - TIA patients was observed having worsened renal function in comparison 
to those who did not have AF on presentation (non AF - TIA patients) (30% vs 12%) 
CONCLUSIONS 
We found higher rates(28%) of renal dysfunction and development of CKD in patients with TIA 
TIA patients with AF were more likely to have CKD at follow up. 
This finding recognizes the important role of renal dysfunction as a risk factor for TIA event. It also supports the recommendation 
that patients with renal dysfunction should be considered as a high-risk group for stroke and TIA and steps should be taken to impro-
ve the management of these patients. 
Our study also showed the association of AF -TIA and renal dysfunction. Further studies are needed to gain more understanding of 
this relationship.
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Figure 1 
A 18 years old gentalmen was admitted for headache 10 days, aggravating with nausea and vomiting for 7 days. 
On 5th day after onset, non-contrast enhanced computerized tomography did not show significant hyperdensity sign in right transver-
se sinus (RTS), (arrow) (A). On the 7th day after onset, the T1 sequence showed isointense in superior sagittal sinus(SSS) (B) and T2 
sequence showed hypointense in SSS and RTS (C). On the 10th day, MR venography showed absence of flow in RTS and seemingly 
filling abscence in the posterior part of SSS (arrows)(D,E). Until then, we were not sure whether CVT happened.  
 

 
 
 
Figure 2 
On the admission day, the first MRBTI was done. RTS was filled with isointense signal thrombus. (A) The posterior part of SSS was 
also partly filled with isointense or slightly hyperintense.(B) On the corresponding contrast enhanced MRI, there is filling absence in 
RTS and SSS(C,D). Based on MRBTI, CVT was diagnosed. (arrows). The thrombus was in the acute or subacute stage. 
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MRI black blood in diagnosis and differential diagnosis of cerebral venous sinus thrombosis
J. Duan1, Q. Yang1, X. Ji1

1Neurosurgery, Capital Medical University Xuanwu Hospital, Beijing, CHINA

Question: In clinical practice, cerebral venous thrombosis (CVT) is frequently unrecognized and misdiagnosed from the onset of 
symptoms to diagnosis[1]. Diagnostic delay of CVT may have an impact on outcome, often resulting in such as severe disabling or 
death. On the other hand, anatomical variations of cerebral venous system are common[2]. Clinician quite often considered anato-
mical variation of venous sinus as CVT. Therefore, Early diagnosis and differential diagnosis of CVT is currently a major clinical 
challenge. 
Methods: We proposed a novel magnetic resonance black-blood thrombus imaging technique (MRBTI) for diagnosis and differenti-
al diagnosis of CVT. We also dynamically investigate process of thrombus evolution. 
Results: MRBTI was performed on 80 patients with suspected CVT from 2014-2015. By MRBTI, 80% were finally diagnosed with 
CVT, the remaining patients were diagnosed with non-CVT, including hypertrophic cranial pachymeningitis , huge arachnoid gra-
nulations, and so on. The characteristics of the signal depend on the age of the thrombus and are isointense during acute phase and 
chronic phase and hyperintense during subacute phase. On contrast-enhanced MRBTI, the thrombus during acute phase was not en-
hanced, the thrombus during chronic phase was enhanced. 
Conclusions: We could not only directly and clearly visualize thrombus and identify different phases but also help differentiate CVT 
from non-CVT by MRBTI. MRBTI will lead the diagnosis, phase and differentiation of CVT into a new era.

References: 
1.Coutinho JM.J Thromb Haemost. Cerebral venous thrombosis. 2015 Jun;13 Suppl 1:S238-44. 
2. Cerebral venous sinuses: anatomical variants or thrombosis? Acta Anat (Basel). 1988;133(4): 318-324.
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FLAIR/DWI imaging in an early diagnostics of lacunar strokes
G. Witkowski1, H. Sienkiewicz-Jarosz1, A. Piliszek2, D. Ryglewicz1, J. Walecki3

1Ist Department of Neurology, Institute of Psychiatry and Neurology, Warsaw, POLAND; 2Dept. of Radiology, Central Clinical Hos-
pital of the Ministry of Interior, Warsaw, POLAND; 3, Mossakowski Medical Research Centre, Warsaw, POLAND

The diffusion-weighted/fluid-attenuation inversion recovery (DWI/FLAIR) imaging mismatch, i.e. the presence of a hyperintense 
signal in magnetic resonance (MR) DWI without a relevant change in FLAIR is a potential radiological marker for the timing of 
stroke onset. Until now this marker was used to assess the time of stroke in patients with large territorial infarcts 
The aim: 
To assess if the DWI/FLAIR mismatch can help to identify patientswithacute ischemic lacunar and nonlacunar stroke within 4.5 h of 
onset. 
Methods: 
Theauthors analysedadmission imaging data from 86 ischemic stroke patients (20 lacunar strokes and 66 nonlacunar strokes) with a 
known time of symptom onset. Patients underwent the admission CT and MR scan. The MR protocol included DWI and FLAIR se-
quences. 
Results: 
DWI/FLAIR imaging allowed for an indication of patients with lacunar stroke in the 4.5 h thrombolysis time window with a sensi-
tivity of 50% (95% CI: 12,42% to 87,58%), specificity 92.8% (95% CI: 66,06% to 98,81%), PPV 75% (95% CI: 20,34% to 95,88%) 
and NPV 81.2% (95% CI: 54,34% to 95,73%). 
For non-lacunar stroke patients these values were as below: sensitivity was 58% (95% CI: 39.08% to 75.44%), the specificity 94% 
(95% CI: 80.81% to 99.13%), the PPV 90% (95% CI: 68.26% to 98.47%) and NPV was 72% (95% CI: 56.54% to 84%). 
Conclusions: 
The presence of DWI/FLAIR mismatch can help identify not only nonlacunar but also lacunar stroke patients who are in the 4.5h 
time window for intravenous thrombolysis with high specificity and PPV.

O 114 
15:10 

Microanatomy of the subcallosal artery in 7 tesla magnetic resonance angiography: supposed clinical rele-
vance for microneurosurgery
T. Matsushige1, B. Chen1,2, H. Quick2,3, M. Forsting4, U. Sure1, K. Wrede1,2

1Neurosurgery, University Hospital Essen, Essen, GERMANY; 2, Erwin L. Hahn Institute for Magnetic Resonance Imaging, Essen, 
GERMANY; 3High Field and Hybrid MR Imaging, University Hospital Essen, Essen, GERMANY; 4Diagnostic and Interventional 
Radiology and Neuroradiology, University Hospital Essen, Essen, GERMANY

Objective: To investigate in-vivo microanatomy of the subcallosal artery branching from the anterior communicating artery (ACoA) 
using time-of-flight (TOF) magnetic resonance angiography (MRA) at 7 Tesla and its relevance for microneurosurgery. 
Methods: Eighty subjects, including 15 healthy volunteers and 65 patients, were included in this study. All subjects were prospecti-
vely evaluated utilizing a 7 Tesla whole-body MR system equipped with a 32-channel head coil between January 2011 and Novem-
ber 2015. Three raters identified branches from ACoA in maximum intensity projections (MIP) of TOF MRA at 7 Tesla acquired 
with 0.22 × 0.22 × 0.41 mm3 resolution. Anatomical variations in the course of the subcallosal artery, maximum diameter, as well as 
length and branching angle from the ACoA were assessed in sagittal MIP views (slab thickness 2.2 mm). Branching angles of sub-
callosal arteries from ACoA were measured in relation to the anterior commissure (AC) - posterior commissure (PC) line. Length of 
branching arteries was traced and measured as far as visible in the reconstructed sagittal MIP views. 
Results: Branches from the AcoA were visualized in 68 of 80 (85.0%) subjects and were identified as the subcallosal artery (94.1%) 
and the accessory anterior cerebral artery (5.9%). In 12 subjects without vessels branching from ACoA, 7 subjects showed an artery 
originating from the proximal A2 segment running in front of the lamina terminalis to the rostrum and genu of the corpus callosum. 
Overall, in 75 of 80 (93.8%) subjects branching vessels running in the pericallosal cistern could be identified. The course of the sub-
callosal artery was classified into 3 groups; C-shaped (53.1%), straight (18.8%), and S-shaped (28.1%). The mean branching angle 
from ACoA in C-shaped, straight, and S-shaped course patterns were 38.1° (standard error of the mean (SEM) 3.8), -10.1° (SEM 
3.5), and -30.8° (SEM 3.3), respectively. There was a significant difference between the branching angles of C-shaped and straight (p 
< 0.0001), between C-shaped and S-shaped (p < 0.0001), as well as between straight and S-shaped (p = 0.0026) course patterns. 
Conclusions: High-resolution in-vivo 7 Tesla TOF MRA can delineate the microanatomy of the subcallosal artery, which has pre-
viously only been fragmentarily described in cadaveric studies. Three main variants of course patterns and branching angles from 
ACoA could be identified that have supposedly clinical relevance for microneurosurgery.
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Obtaining precise stroke onset times by MRI: challenges and possibilities from a new model for quantitati-
ve T2 and mean diffusivity
M. Knight1, B. McGarry1, R. Bosnell1,2, P. Clatworthy1,2, M. Pereyra3, R. Kauppinen1

1School of experimental psychology, University of Bristol, Bristol, UNITED KINGDOM; 2, North Bristol NHS trust, Bristol, UNI-
TED KINGDOM; 3School of Mathematics, University of Bristol, Bristol, UNITED KINGDOM

Introduction: Thrombolysis as a treatment for acute ischaemic stroke can be effective if administered soon after onset, but is often 
ineffective and may incur a risk of intracranial haemorrhage if administered too late [1]. Therefore, an unknown time of onset of 
symptoms is a contraindication, leading to a substantial number of eligible patients being denied treatment. A means of providing 
good estimates of onset times in cases where it is unknown but may be within the treatment window is therefore desirable. Magnetic 
resonance imaging (MRI) is an excellent modality for providing such information. The position of the infarct can be revealed by a 
substantial drop in the apparent diffusion coefficient (ADC) of water as quantified by MRI, but timing has remained more challen-
ging. Both preclinical [2] and clinical [3] research demonstrate a sensitivity of the coherence lifetime, T2, to the kinetics of ischae-
mia, but so far a proven means of delivering onset time estimates from T2 and ADC has not emerged. We have therefore taken the 
approach of developing a patient-specific model for cerebral ischaemia in the hyperacute phase, which considers the essential hydro-
dynamic processes driving the MRI observations to be cytotoxic edema and subsequent dissociation/proteolysis of (supra)macromo-
lecular structures. This is the CED model [4]. 
Methods: Acute stroke patients were scanned using a 3 T system after giving informed consent, with a protocol including diffusion 
weighted imaging (3 orthogonal diffusion directions, b = 1000 mm2/s) and T2-weighted imaging (TE = 20,40,60,80,100 ms) from 
which quantitative ADC and T2 maps were computed. All programs pertaining to the CED model were developed in the Matlab IDE. 
Results: We have already shown that the essential kinetics of T2 and ADC during cerebral ischaemia in rodents are captured by the 
CED model. Here, we demonstrate how the model can be applied to data recorded for a pilot cohort of acute stroke patients. In this 
exploration of the method, we have developed an approach for fitting the multi-parameter model to large MR datasets in a timely 
manner whilst extracting the most relevant information. We have found that its parameters are well defined and in a physiologically 
reasonable range. 
Conclusions: We anticipate that in the future the CED model for MRI and approaches under development for its use may be used to 
help make objective treatment decisions for acute ischaemic stroke cases where the onset time cannot otherwise be determined.

1. Brown SGA et al (2013) 347:f5215 
2. Rogers HJ et al (2014) Neuroreport 25:1180-1185 
3. Siemonsen S et al Stroke 40:1612-1616 
4. Knight MJ et al (2015) J Cereb Blood Flow Metab Online, DOI: 10.1177/0271678X15608394
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Possibility of estimating the extent of collateral circulation development by CT perfusion in patients with 
ischemic CVD
S. Takahashi1, Y. Tanizaki2, K. Akaji2, H. Kimura2, M. Nakazawa2, K. Yoshida1, B. Mihara2

1Department of Neurosurgery, Keio University, Tokyo, JAPAN; 2, Mihara Memorial Hospital, Isesaki, JAPAN

Question The aim of the study was to identify whether the extent of collateral circulation development can be estimated from the 
data of CT perfusion (CTP). 
Methods We reviewed 12 patients with intracranial major artery (IC or M1) occlusion or severe stenosis who underwent computed 
tomography perfusion (CTP) imaging. The data were obtained as volume data using 320-row CT (Aquilione One) and applied to 
the automated region of interest (ROI)-determining software (3DSRT) and converted to standardized images. 3 asymptomatic cases 
were considered to be the subgroup in which cerebral perfusion pressure (CPP) could be maintained by well-developed collateral cir-
culation instead of arterial occlusion or stenosis, and 9 cases suffered from watershed infarction were considered to be the subgroup 
in which CPP could not be maintained enough to avoid infarction. Patients suffered from massive infarction or infarction probably 
due to embolism were excluded from the current study. Four CTP-related parameters, including relative CBF (relCBF), relative CBV 
(relCBV), relative MTT (relMTT), and relative TTP (relTTP) were independently compared between the two groups. A significant 
difference was determined by a two-sample t test. A difference with p<0.05 was considered significant. When statistically significant 
differences were identified, cut-off points were calculated with receiver operating characteristic (ROC) curves. 
Results Of the four CTP-related parameters evaluated, statistically significant differences between the CPP maintained subgroup 
and CPP decreased subgroup was observed only in the relCBV (p= 0.028). relCBV was higher in the CPP decreased subgroup. ROC 
curve analysis revealed 1.059 to be the optimal relCBV cut-off value for distinguishing between CPP maintained subgroup and CPP 
decreased subgroup. At 1.059, the specificity and sensitivity were 0.67 and 0.89, respectively. 
Conclusions The data showed that in patients whose CPP are maintained by well-developed collateral circulation, relCBV remains 
to be around 1.00. And in patients whose CPP decreased instead of collateral circulation utilization, relCBV increases. From the 
findings, we conclude elevation of relCBV reflects extent of compensatory vasodilatation involvement. The patients whose relCBV 
elevated should be considered to undergo further evaluation for the need for EC-IC bypass surgeries.
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Whole mouse brain neurovascular simulations for the examination of collateral blood flow
B. Schneller1

1University of Illinois at Chicago, Chicago, USA

Introduction  
Collateral blood flow following an occlusion of a major cerebral artery allows for perfusion of tissues that would otherwise be star-
ved of oxygen. Previous work has suggested the presence of leptomeningeal arteries along the pial surface that reverse flow during 
stroke to deliver blood to affected regions. However, these arteries have not yet been observed in in vivo conditions to validate their 
presence. An alternative explanation is that the anastomosing capillary bed of the cerebral cortex is capable of passively conducting 
blood to affected regions through relative pressure differences during stroke. 
Methods 
We aim to perform a whole mouse brain vascular simulation using a network of blood vessels constructed from μ-CT imaging data. 
The contrast enhanced images have an isotropic resolution of 20 μm [1]. The segmentation of this dataset shows the large arteries 
feeding the Circle of Willis, the pial arteries covering the surface of the brain, and penetrating arterioles that dive into the cerebral 
cortex. 
Using data previously found through simulations of capillary networks, a thin conductive plate model will be used as a proxy for the 
capillaries of the brain [2]. This will allow for closing the entire vascular system between the large arterial and venous systems of the 
mouse brain. 
Through the control of the connectivity of surface pial arteries we can determine if the capillary bed is capable of adequately perfu-
sing stroke affected regions of the brain, or if collateral flow among larger pial arteries is necessary. 
Results 
The raw imaging data from the μ-CT analysis as well as the segmentation and reconstruction of the mouse brain is displayed in Fi-
gure 1. This serves as the basis for the vascular generation. The terminals of the penetrating arterioles will be connected via the thin 
plate model to substitute for the capillary bed. 
Conclusions 
This work allows for insight into the mechanisms by which stroke affected regions of the brain receive oxygenated blood to maintain 
physiological processes. Since current experimental techniques do not yet allow for direct observation of collateral blood supply, 
these whole brain simulations allow for a stronger understanding of the mechanisms involved, and give direction for future experi-
mental work.

References 
1. Ghanavati, Sahar, et al. „A perfusion procedure for imaging of the mouse cerebral vasculature by X-ray micro-CT.“ Journal of 
neuroscience methods221 (2014): 70-77. 
2. Schaffer, Chris B., et al. „Two-photon imaging of cortical surface microvessels reveals a robust redistribution in blood flow after 
vascular occlusion.“ PLoS biology 4.2 (2006): 258.

Figure 1 
Workflow of the segmentation procedure for the whole brain mouse dataset. 
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Ventricular microaneurysms in Moyamoya angiopathy visualized with 7 Tesla magnetic resonance angio-
graphy
T. Matsushige1, M. Kraemer2, M. Schlamann3,4, M. Forsting3, U. Sure1, K. Wrede1,5

1Neurosurgery, University Hospital Essen, Essen, GERMANY; 2Neurology, Alfried-Krupp Hospital, Essen, GERMANY; 3Diagno-
stic and Interventional Radiology and Neuroradiology, University Hospital Essen, Essen, GERMANY; 4Neuroradiology, Gießen und 
Marburg University Hospital, Gießen, GERMANY; 5, Erwin L. Hahn Institute for Magnetic Resonance Imaging, Essen, GERMANY

Objective: The pathophysiological role of hemodynamic stress to peripheral vessels in Moyamoya angiopathy and formation of 
microaneurysms remains unclear. The purpose of this in-vivo 7 Tesla magnetic resonance angiography (MRA) study was to investi-
gate microaneurysms in collateral Moyamoya vessels. 
Methods: In addition to a standard clinical workup with 3 Tesla MRA and selective digital subtraction angiography (DSA), 10 pati-
ents with Moyamoya angiopathy were prospectively recruited in a 7 Tesla time-of-flight (TOF) MRA feasibility study between Oc-
tober 2011 and November 2012. These data were recently re-evaluated to screen for presence of microaneurysms in collateral Moya-
moya vessels. All patients underwent TOF MRA acquired with 0.22 × 0.22 × 0.41 mm3 resolution utilizing a 7 Tesla whole-body MR 
system equipped with a 32-channel head coil. Images were analyzed by two experienced vascular neurosurgeons in consensus rea-
ding using multiplanar three-dimensional image reconstructions as well as maximum intensity projections to investigate the vascular 
microanatomy. 
Results: There were no signs of acute hemorrhage or bleeding remnants in any patient. Collateral vessels in the ventricles branching 
from posterior choroidal arteries were present in 8 of 10 patients. Neither conventional 3 Tesla MRA nor DSA detected microa-
neurysms in these collateral Moyamoya vessels. Out of ten patients with moyamoya angiopathy 4 microaneuryms were delineated 
by 7 Tesla MRA. The mean diameter of these microaneurysms arising from tiny collateral vessels were 0.80 mm (range 0.56 - 0.96 
mm) and 0.87 mm (range 0.79 - 1.07 mm), respectively. In one case with follow-up scans 6 months after direct extracranial-intracra-
nial bypass surgery the microaneurysm disappeared. 
Conclusion: In the presented cases of Moyamoya angiopathy, 7 Tesla MRA could detect ventricular microaneurysms in collateral 
vessels, which may be a key pathophysiological finding due to hemodynamic stress.



231© S. Karger AG, Basel. All rights reserved 2016                  Cerebrovasc Dis 41/S1/16: 1-313

O 120 
16:20 

Predictors of carotid atherosclerosis progression in diabetic patients: evidences from ultrasonography labo-
ratory
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Usefulness of qualitative CBV map by CT perfusion for selecting patients for additional endovascular the-
rapy besides intra-venous tPA
S. Takahashi1, Y. Tanizaki2, K. Akaji2, H. Kimura2, M. Nakazawa2, K. Yoshida1, B. Mihara2

1Department of Neurosurgery, Keio University, Tokyo, JAPAN; 2, Mihara Memorial Hospital, Isesaki, JAPAN

Question Efficacy of endovascular therapy including stent retrievers for a certain subpopulation of patients with acute ischemic 
stroke has been recently clarified by several large RCTs. In some of the trials, patients eligible for endovascular therapy were selec-
ted with CT perfusion (CTP) in combination with fully-automated software (RAPID) to generate a yes/no ‘mismatch’ classification. 
However, the software is so far not available everywhere, and benefits of qualitative images of CTP beyond CT and CTA or MRI and 
MRA for selecting patients for additional endovascular therapy besides intra-venous tPA remains to be elucidated. 
Methods We reviewed 20 region-of-interest (ROI) sets in MCA region of four patients with acute ischemic stroke of MCA region 
who underwent CTP imaging. The data were obtained as volume data using 320-row CT (Aquilione One) and applied to the automa-
ted ROI-determining software (3DSRT) and converted to standardized images. Five CTP-related parameters, including relative CBF 
(relCBF), relative CBV (relCBV), relative MTT (relMTT), relative TTP (relTTP), rerative DLY (relDLY) were independently com-
pared between DWI positive ROI and DWI negative ROI. A significant difference was determined by a two-sample t test. A differen-
ce with p<0.05 was considered significant. When statistically significant differences were identified, cut-off points were calculated 
with receiver operating characteristic (ROC) curves.  
Results Of the five CTP-related parameters evaluated, statistically significant differences between the DWI positive ROI and DWI 
negative ROI were observed in the relCBF (p< 0.0001), relCBV (p= 0.0003), relTTP(p=0.0021), and relDLY(p=0.0195). Of the four 
statistically significant parameters, ROC analysis revealed that the relCBF were the most sensitive and specific parameters (threshold 
0.8105, sensitivity 1, specificity 0.857) followed by the relCBV (threshold 0.8754, sensitivity 1, specificity 0.714). The raw data sho-
wed that CBV tends to decrease only in the DWI positive ROI. On the contrary, CBF tends to decrease both in the DWI-positive as 
well as in DWI-negative ROI. Thus, DWI positive region (ischemic core) was considered to be more easily identified by qualitative 
CBV maps compared to CBF maps.  
Conclusions The data showed that CBV map may be qualitatively most useful of all CTP parameters to identify DWI positive ische-
mic core in patients with acute ischemic stroke. 



232 25. European Stroke ConferenceScientific Programme

P 216 
 
Vascular surgery and neurosurgery

The role of neutrophil/lymphocyte ratio in cerebral aneurysm 
K. O. Lee1, K.- Y. Lee2, C.- Y. Lee3, B. Yoon1, S.- J. Na1, Y.- D. Kim4, J.- Y. Kim1

1Department of Neurology, Konyang University College of Medicine, Daejeon-city, SOUTH KOREA; 2Departments of Neurology, 
Yonsei University College of Medicine, Seoul, SOUTH KOREA; 3Department of Neurosurgery, Konyang University College of 
Medicine, Daejeon, SOUTH KOREA; 4Department of Neurology, Konyang University College of Medicine, Daejeon-City, SOUTH 
KOREA

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). Hypothesis: The purpose of this study was to determine the clini-
cal significance of NLR in patients with IA. Methods: The study group consisted of patients with IA who had been admitted to the 
neurology department from January 2008 to December 2014. A total of 362 patients including 176 patients with unruptured IA, 186 
patient with ruptured IA were enrolled in this study. The control group consisted of 178 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 38 º 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 (7.0 ± 6.6 vs 2.5 ± 1.5 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 inflammatory markers and 
bioassays, NLR are inexpensive and readily available biomarkers that may be useful for risk stratification in patients with cerebral 
aneurysm.
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Coil embolization of remnant or recurred aneurysm after surgical treatmentand prognosis of the aneurysm
S. T. Kim1, Y. G. Jeong2, H. W. Jeong3, J. H. Seo4, S.- C. Jin1

1Neurosurgery, Inje University, Haeundae Paik Hospital, Busan, SOUTH KOREA; 2Neurosurgery, Inje University, Busan Paik Hos-
pital, Busan, SOUTH KOREA; 3Radiology, Inje University, Busan Paik Hospital, Busan, SOUTH KOREA; 4Neurology, Inje Univer-
sity, Busan Paik Hospital, Busan, SOUTH KOREA

 
Question 
The aim of this study was to review the cases of coil embolization for remnant or recurred aneurysm after surgical treatment in our 
institute. 
Methods 
Between May 1999 and November 2014, 1645 cases of coil embolization were performed in two centers. 
38 consecutive patients (8 men and 30 women; mean age, 58.3 years) with 38 remnant or recurred aneurysms after surgical treatment 
underwent coil embolization. 
Clinical presentation, coiling technique, angiographic and clinical outcome, and prognostic factors were evaluated retrospectively. 
Results 
27 aneurysms initially presented with subarachnoid haemorrhage (SAH). The others were unruptured aneurysms. During the coil 
embolization, 11 aneurysms were symptomatic lesion. The most common location was P-com aneurysm (13 cases, 34.2%). The me-
dian interval between surgical treatment and coil embolization was 76.7 months.Immediate post-embolization angiography revealed 
18 cases of complete occlusion. Procedure related event was occurred in 3 cases. After coiling, the mean clinical follow-up period 
was 41.5 months. Good clinical outcome(mRS <3) was checked in 28 cases (74%). Whenever before or after coiling, rupture of an-
eurysm were statistically related to clinical outcome. Follow-up angiography was possible in 27 patients. major recanalization was 
detected in 6 cases (22.2%) which had tendency of regrowth. Among them, 5 cases were retreated. Rebleeding event was occurred in 
2 patients. 
Conclusions 
Coil embolization for remnant or recurred aneurysm after clipping seems to be an effective retreatment option. For better results, it 
requires to pay attention to the image follow-up after endovascular coiling.
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A method to expand operational field in the pterional approach
A. Watanabe1, K. Yokoyama1, R. Tamaki1, M. Kishi1, K. Okuda2, F. Kishi2

1Neurosurgery, Higashiosaka City General Hospital, Osaka, JAPAN; 2Emergency, Nakakawachi Medical Center of Acute Medicine, 
Osaka, JAPAN

[Introduction] 
Although the pterional route is commonly employed in craniotomy, the resulting limited field of operation is sometimes 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 pte-
rional 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 Ca-
ses 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 per-
form 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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Timing of carotid endarterectomy in patients with symptomatic carotid disease: single-centre experience
H. Järve1, T. Ellervee1

1Tartu University Hospital, Tartu, ESTONIA

Introduction: Regarding the latest guidelines, patients with symptomatic carotid stenosis benefit the most from carotid endarterec-
tomy within two weeks of the first neurological event, which could be transitory ischaemic attack (TIA), minor stroke, amaurosis 
fugax or retinal infarction. However, many countries face difficulties with getting these patients for timely treatment. 
Objective: The aim of this study was to assess the delay to carotid surgery in the case of patients with symptomatic carotid stenosis 
at Tartu University Hospital 2006 - October 2015. 
Methods: We performed a retrospective study and collected data from medical records. The time of the first neurological event (initi-
al event), symptoms and delay to surgical treatment were recorded and analysed. 
Results: Altogether 782 carotid endarterectomies were performed from 2006 to 2015 at our hospital, of these 423 (54%), due to sym-
ptomatic stenosis, were selected for the study. During the study period the annual proportion of the symptomatic to the asymptomatic 
group remained the same, 60% and 40% respectively. Delay to surgery from the initial neurological event was up to 2 weeks in 178 
cases (39%), 2-4 weeks in 85 cases (18%) and 4-12 weeks in 98 cases (21%); 63 patients had waited 3 to 6 months (13%) and 39 
patients who had waited longer than 6 months (9%) were hence considered asymptomatic cases. At the beginning of the study period 
only 20-30% of the patients ended up in the early endarterectomy (2 weeks) group although 50-55% had undergone surgery within 4 
weeks of the appearance of neurological signs. From 2012, following of the latest guidelines 2011, we managed to improve the rate 
of early surgery by up to 40-60% for symptomatic cases (TIA or minor stroke). Usually, these patients, first admitted to the neuro-
logy department at our hospital, or to neighbouring hospitals, had been consulted by a vascular surgeon within a few days. The time 
between the event and surgery for patients from the Estonian GP or ambulatory system would be approximately 4-12 weeks. Cases, 
where the decision of delayed surgery was made because of too severe neurological deficit or a large ischaemic brain damage area, 
also belong to this group. The longest delay in our study was associated with vision disturbance. 
Conclusion: Although our study demonstrates improvement in the rate of early endarterectomy and shortening of the delay to sur-
gery, there are still a number of patients who should receive surgical treatment or secondary stroke prevention earlier. We believe 
that one important measure to overcome this discrepancy could be earlier consultation with the vascular surgeon.
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Effect of gender on short term outcome of carotid endarterectomy
M. Kalender1, A. N. Baysal1, O. Ugur1, H. Gokmengil1, K. Durgut1
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Background and Purpose 
Carotid endarterectomy is the treatment of choice for patients with high-grade carotid stenosis (ref). But there is controversy about 
gender’s effect on outcome. The objective is to evaluate outcomes of CEA based on gender. 
Methods 
The retrospective study included subjects surgically treated internal carotid artery (ICA), in the period from August 2008 to August 
2015. Given the involvement of ICA stenosis patients were divided into two groups. Group A consisted of 76 male patients and 
group B of 27 female patients. 
Patients had either deep or superficial cervical plexus block anesthesia which was decided by anesthesiology, none needed to switch 
general anesthesia. bupivacaine and lidocaine were used as anesthetic agent. Shunt used in the absence of sufficient back flow to the 
internal carotid artery, or contralateral carotid artery severe stenosis or in patients with neurologic deficits observed after clamping 
during the operation. Carotid arteriotomy closed either primary or by way of a patch. Postoperative all patients had standard medi-
cation dictated by guidelines such as antithrombotic, anti-platelet, statin, anti-hypertensive- if needed-, and antibiotic. Cardiac risk 
groups were categorized as high risk group ( MI in 6 weeks, USAP and/or CCS III-IV angina, Congestive heart failure, valvular 
heart disease (intervention needed) and left ventricular ejection fraction lower than 30%), moderate risk group ( MI in more than 6 
weeks, stable angina pectoris and/or CCS I-II angina, medication required arrhythmia and left ventricular ejection fraction 30-50 
%) and low risk group ( diabetes mellitus, hypertension, chronic obstructive pulmonary disease, obesity, chronic renal insufficiency, 
peripheral arterial disease, dyslipidemia and left ventricular ejection fraction more than 50% ). Stenosis detected with Doppler ul-
trasound confirmed with MRI in angiography. 
Results 
103 patients were enrolled in this study. Table 1 depicts baseline patient characteristics and there were no significant difference 
among groups. Postoperative outcome had no statistically difference among groups (table 2). High risk cardiac grouped patients 
were found to be associated with postoperative MI (p<0.05). 
Hospital mortality was seen in 9 patients. 2 patients on postoperative 3rd day had CABGx3 and 2 had CABGX3 + AVR. 2 patients 
were waiting for CABG and all 6 were died due to MI (Postoperative MI had statistically significant p<0.05)1 patient had additional 
morbidity (COPD) and 2 patients were died due to postoperative major stroke. 
Conclusion 
The study shows that there is no evidence of gender effect on perioperative outcome. 

Figure 1 
 

 
 
 
Figure 2 
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Diagnosis of cognitive impairment in patients with cerebral arteriovenous malformations.
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Cognitive impairment after acute ischemic stroke (AIS) in Slovenian population
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1Medical Faculty, Universtiy of Maribor, Maribor, SLOVENIA; 2Department of Neurology, University Medical Center Maribor, 
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Background and aims: Cognitive impairment in patients after AIS is often neglected. A simple and sensitive Montreal cognitive 
assessment scale (MoCA) may be used for detecting and evaluating cognitive impairment. Aim of our study was to validate MoCA 
for the evaluation of cognitive status in AIS patients. 
Methods: We included 70 AIS patients (1 to 4 month after AIS) and 66 healthy adults older than 50 years. Both groups were age 
matched (70±9 years). All patients were evaluated using MoCA. Total score between groups was compared (Mann-Whitney test). 
Cut-off value, sensitivity, specificity and likelihood ratio of the MoCA were calculated. MoCA score was correlated with modified 
Rankin Score (mRS) and education. 
Results: AIS patients scored significantly less points than healthy controls (median 21 vs 26 points respectively). Cut-off value bet-
ween healthy controls and cognitively impaired patients was 24 points. The sensitivity was 80% and the specificity was 75%. Like-
lihood ratio was 3.2. Significant correlation was found between MoCA score and education (rho=0.4; p 
Conclusion: Our results suggest that the MoCA scale is a sensitive test for evaluation of cognitive impairment in patients after AIS. 
It is likely that patients who had more severe AIS and lower education, would also have cognitive impairment. In our population, we 
should be alert for the patients, who score less than 24 points.
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Emerging endovascular techniques in subarachnoid haemorrhage - implications for neurosurgeons
H. N. Simms1, P. McGarrity1

1Royal Victoria Hospital, Belfast, UNITED KINGDOM

Flow diverting stents are increasingly used in the treatment of intracranial aneurysms. In acute subarachnoid haemorrhage, their use 
is controversial as there is a necessity for dual anti-platelet therapy to prevent stent occlusion.  
We present three cases where flow diverting stents have been considered in patients who have had an acute subarachnoid haemorrha-
ge, and the measures that we have taken to minimise the risk of further intracranial surgery in patients on anti-platelet agents.  
Case 1 - a patient with previously coiled PICA aneurysm presented with a rebleed from this aneurysm. CT brain revealed a large int-
raventricular haemorrhage and early hydrocephalus. The re-ruptured aneurysm would be difficult to treat by clipping or coiling with 
a significant risk of PICA occlusion. A flow diverting stent was felt to be the safest option. Our usual practice would be to place an 
external ventricular drain (EVD). We elected to place a VP shunt initially rather than an EVD given that permanent shunting was a 
significant possibility and our concern that when removing the EVD there would be a risk of haemorrhage along the EVD tract. We 
placed the ventricular catheter superiorly in the lateral ventricle to avoid clot forming around the tip. The patient made a good reco-
very.  
Case 2 - a patient had a subarachnoid haemorrhage from a blister aneurysm on the ICA. Coil embolization was not feasible due to 
the size of the aneurysm and clipping of these aneurysms is notoriously hazardous. There was mild hydrocephalus on their initial 
scan but it was possible that permanent VP shunting would not be required. We placed a ventricular access device rather than a shunt 
so that if hydrocephalus developed, it could be converted to a shunt if necessary without the need for further ventricular cannulation. 
If required, the distal part of the shunt would require placement despite dual antiplatelets. Further scanning showed that the vent-
ricles were smaller and permanent CSF diversion was not required.  
Case 3- a patient with a subarachnoid and intraventricular haemorrhage from a giant ophthalmic artery aneurysm with acute hy-
drocephalus. The patient was symptomatic from hydrocephalus and required emergency CSF drainage prior to the aneurysm being 
secured. Due to the size and location of the aneurysm it was anticipated that coiling would be technically difficult and may well 
require a flow diverting stent. We elected to insert a VP shunt into the posterior aspect of the right lateral ventricle which was the 
area that had the least blood. The interventional neuroradiologists successfully occluded the aneurysm with coils and a flow diver-
ting stent was not required. The patient has made a good neurological recovery and follow up imaging demonstrated that the hy-
drocephalus has resolved. 
Neurosurgeons should be aware of this evolving technology and consider the likelihood of CSF diversion in patients on dual an-
ti-platelet agents.
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Perception of biological motion and acquisition of motor skill in patients with unilateral spatial neglect
S. Watanabe1, K. Amimoto2
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Introduction 
Recently, the interventions using action observation have been proposed to be useful for physical therapy in stroke. However, when 
the patient is complicated with unilateral spatial neglect (USN), they seem not to be able to establish their motor learning for reason 
that they might construct the whole body image using information of the unneglected side body or process partial body image. The 
patients with neglect usually cannot count the fingers presented in front of them exactly, while some patients are possible to imitate 
the action of another by observing. About the reason for these symptomatic differences, it might be affected that they can extract and 
interpret the motion by others from such fragmented information or that they can realize the context by cues of talks or face of ano-
ther. 
Objectives 
The ability to recognize the whole target body is necessary for patients with unilateral spatial neglect to acquire motor skills by ob-
serving actions. Therefore, we studied how patients with USN perceive observed body image using biological motion (BM) which 
expresses some simple movements without context, and compared the performance with perception of the action observation. 
Patients & Methods 
Patients with stroke with 10 and without 3 USN were studied. The patients with USN patients had different types of lesions, with dif-
fering severities of neglect. Frontal views of 2 different left-right asymmetric movements and of 3 different symmetric movements, 
generated by points of light denoting the major joints of an individual’s body were used as BM stimuli. We asked subjects to watch 
each stimulus displayed on a screen carefully and record their interpretation of what the stimulus looked like. In addition, we had 
them performed upper limb motor learning tasks by mimicking the actions observed in the BM stimuli. We compared the results of 
motor learning with the corresponding BM perception. 
Results 
The results showed that 5 patients with USN could not identify asymmetric stimuli. Two of them could not identify symmetric biolo-
gical motion or acquire motor skill by action observation. These 2 patients showed moderate neglect and hemianopia and had lesions 
in the posterior inferior parietal lobe extent to posterior superior temporal sulcus. The remaining 3 patients with USN could acquire 
motor skill by observing actions, showed moderate or mild neglect without hemianopia and had lesions in the frontal lobe or thala-
mus. The patients without USN could perceive the BM stimuli. 
Conculsion 
We hypothesize that the USN patients with hemianopia or parietal lobe damage have difficulty learning motor skills by observing 
actions because they cannot perceive the whole target body. Other patients with USN might engage different attention systems de-
pending on their environment rather than estimating the whole body based on a perception of only half of it.

Figure 1 
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Different operational definition of diagnostic criteria and rate of vascular cognitive impairments in 
post-stroke survivals
K.- H. Yu1, M. S. Oh1, B.- C. Lee1
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Background: Vascular cognitive impairment (VCI) is prevalent in post-stroke survival and is increasingly recognized as an important 
outcome in observational studies and randomized trials. However, there is no consensus on how impairment should be defined, and 
numerous different criteria exist. Previous studies have shown that different criteria for cognitive impairment impact on prevalence 
rates in epidemiological studies. However, there are few data on how operational differences within established criteria affect measu-
red impairment rates and the performance of cognitive tests particularly in post-stroke. We therefore evaluated the effect of different 
operational definitions on measured rates of VCI tests in patients with TIA and stroke. 
Methods: We prospectively enrolled 620 subjects with ischemic stroke within 7 days of symptom onset among 899 patients who 
were consecutively admitted to 12 university hospitals in Korea. Neuropsychological assessments using the 60-minute Korean 
VCIHS neuropsychological protocol were administered at 3 months after stroke. Vascular dementia (VaD) was defined as dementia 
in post-stroke survivors without regard to pre-stroke cognitive status, and vascular cognitive impairment non dementia (VCIND) was 
defined as cognitive impairment after stroke that does not meet the dementia criteria of Diagnostic and Statistical Manual (DSM)-IV, 
Alzheimer’s Disease Diagnostic and Treatment Centers (ADDTC) and National Institute of Neurological Disorders and Stroke-As-
sociation Internationale pour la Recherche et l’Enseignement en Neurosciences (NINDS-AIREN). Different cut-offs (>7, >10 and 
>16 percentile) on a given test relative to published norms were compared to define domain impairment according to various diagno-
stic criteria. 
Results: Of the 620 patients, 506 were followed-up at 3 months after stroke. Of these, 353 (69.8%) were evaluated for cognitive fun-
ction using the 60-minute Korean VCIHS neuropsychological protocol. Rates of VaD ranged from 8.8% for at >7 percentile cut-off 
of cognitive domain to 11.9% at >16 percentile cut-off according to only DSM-IV criteria. As various diagnostic criteria, the pro-
portion of VaD was also varied by DSM-IV, ADDTC and NINDS-AIREN with use of 7 percentile cut-off (8.8%, 11.0% and 16.4%, 
consecutively). 
Conclusion: Even within established criteria for VaD, differences in operational methodology result in 2-fold variation in VaD esti-
mates. Our findings have implications for sample size and adjusted relative risk calculations in randomized trials and for compari-
sons between studies.
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Mild neurocognitive disorder related to asymptomatic or symptomatic lacunars stroke 
I. Cuciureanu1,2, A. Cuciureanu3, T. Cuciureanu4
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Purpose: to investigate the relationship between mild cognitive neurodisorder and asymptomatic or symptomatic lacunars disease in 
middle age patients and to estimate the possibility of evolution. 
Method: A sample of 182 consecutively evaluated subjects with mNCD was observed for 2 years after a recruitment period of 1 
year, in our neurological service. The patients, aged 50 - 65 years, had memory complaints, no stress, anxiety, depression or causal 
medication, but all of them had vascular risk factors and lacuar strokes neuroimaging. Only half of them had clinical lacunar mani-
festation. All meet the operational criteria for mNCD. 
Patients were investigated by clinical examination, neuropsychological test, brain computed tomography, vascular related blood 
tests. After initial evaluation all patients received therapeutic measures to reduce risk factors influence. After 1 and after 2 years of 
outpatient observation, all was investigated again by neuropsychological test, brain computed tomography. 
Results: the 182 patients were divided in 3 groups according to existing clinical manifestation: 91 patients only cognitive complain, 
41 with sensory manifestation and 50 with different motor deficits. All patients had a Mini-Mental State Examination score greater 
than or equal to 24. Neuropsychological examination by “Repeatable Battery for the Assessment of Neuropsychological Status” 
(RBANS) revealed in the first and in the third group predominant memory impairment with relative sparing of other cognitive do-
mains and in the second group multiple domain non amnesic mNCD. In evolution 11 patients become clinically symptomatic (mo-
tor). Despite the treatment for risk factors, after 2 years of evolution, 70 patients had a decline in neurocognitive performances espe-
cially those with motor symptoms (28) and multidomain neurocognitive disorders (42). 
Conclusion: asymptomatic ischemic brain damage can lead to mNCD. We speculate that every patient with long term controlated 
vascular risk factors and minimal complain of memory loss must promptly be investigated with neuroimagistic techniques because 
they can experience a neurocognitive decline and evolution to dementia state.

KEYWORDS: mild neurocognitive disorders, asymptomatic lacunars stroke.
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Health-related quality of life among patients with severe carotid disease
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Objectives. To evaluate and describe the HRQoL among patients with severe carotid artery disease; to evaluate difference of HR-
QoL between symptomatic and asymptomatic carotid artery disease. 
Methods. The cross - sectional study included 146 patients with verified severe asymptomatic or symptomatic (TIA, minor stroke 
(modified Rankin Scale 0 - III)) carotid artery disease. Data of patients’ gender, age, lifestyle characteristics (smoking, body mass 
index) and comorbidities (other atherosclerotic disease, diabetes mellitus, atrial fibrillation) were collected. Assessment of cognitive 
function was done using Montreal Cognitive Assessments Scale (MoCA). Health related quality of life (HRQoL) was assessed using 
the Medical Outcome Survey Short Form 36 (SF36v2). To assess depression, patients were interviewed using 9-item depression mo-
dule of the Patient Health Questionnaire (PHQ9). 
Results. There were 94 (64,4%) males and 52 (35,6%) females. Average age of patients was 68,85±10,5 (41-87). Asymptomatic ca-
rotid artery disease was observed in 68 (46,6%) patients while symptomatic (TIA 30 (20,5%) and minor stroke 48 (32,9%)) carotid 
artery disease had 78 (53,4%) patients. Most of the patients didn’t have severe neurological symptoms, only one patient had NIHSS 
9. About more than half of the patients Barthel Index (BI) had 20, only one patient’s BI was 12. 
More than half of patients - 98 (67%) had other atherosclerotic disease (coronary artery disease, peripheral artery disease), diabetes 
mellitus had 25 (17,1%) patients, but atrial fibrilation had only 16 patients. As many as 58% patients were ever smokers. 
Total score of MoCA ≥26 had more than one third of patients - 42 (33,3%), MoCA 20-25 points had 66 patients (52,4 %), MoCA < 
20 (14,3%). 
There was no statistically significant difference in mean SF36v2 scores between symptomatic and asymptomatic carotid artery di-
sease. Whereas statistically significant lower SF36v2 scores were in patients with severe carotid artery disease and coronary artery 
disease (for physical functioning (PF) 51,6 vs. 66,71; for role-physical (RP) 46,1 vs. 55,6; for bodily pain (BP) 51,5 vs. 59,9; for ge-
neral health (GH) 42,0 vs. 51,9; for vitality (VT) 52,0 vs. 60,4; for social functioning (SF) 60,5 vs. 70,1) and chronic heart failure. 
There was weak statistically significant correlation between BI and mean SF-36v2 scores of PF (r=0,285) and SF (r=287), MoCA 
and MH (r=243). Statistically significant moderate correlations were observed between PHQ9 scores and mean RP (r=0,413), VT 
(r=0,557), SF (r=0,480), role-emotional (RE) (r=0,419), mental health (MH) (r=0,616) 
Conclusions. Although there was no difference of HRQoL in patients with severe asymptomatic and symptomatic carotid artery ste-
nosis , it was poorer in patients with coronary artery disease, chronic heart failure and in patients with depressive symptoms.
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Priming effects in interhemispheric interaction impairments
M. Kovyazina1, N. Varako1

1Psychological, Lomonosov Moscow State University, Moscow, RUSSIAN FEDERATION

Introduction 
Interhemispheric interaction is impaired not only after commissure injury, but also in hemispheric brain damage. Neuropsychological 
deficit in unilateral hemispheric damage cannot be explained solely by dysfunction of the injured hemisphere. 
Goal 
To explore symptoms of interhemispheric interaction impairments in unilateral brain injury. 
Methods 
Study included 55 healthy adults, 32 patients with left-side brain injury (18 with stroke), 30 patients with right-side brain injury (13 
with stroke) and 17 with various corpus callosum pathology. Participants underwent perceptive priming, male and female photogra-
phs of a human with average appearance were used as targets. The same photographs were used as primes: priem was either congru-
ent or non-congruent to target. Targets and primes were presented to different visual hemifields. 
Results 
In conditions 4, 6, 7, 9 (see table) primes are interpreted as non-congruent in all groups, but in corpus callosum injury there are no 
other answers. Thus, these answers are symptoms of interhemispheric disconnection due to corpus callosum injury. 
Answer “prime is not seen” was specific to left hemisphere injury, and “prime in interpreted as congruent” - to right hemisphere in-
jury. These answers are symptoms of hemispheric injury. 
In conditions 8, 10, 4, 6 (see table) primes are interpreted as congruent when they are presented to different visual hemifields and 
targets are presented to right hemifield. Right hemiphere injury leads to impairment in qualitative prime analysis, which indicates 
predominant dysfunction of posterior regions. Priming-effects shows changes in type of reaction to prime presentation in comparace-
ment to absense of prime. Answers “prime not seen” are observed with primes in right hemifiels and targets - to different hemifields. 
Left brain injury leads to difficulties in production of new way of reaсting, which indicates dysfunction of anterior regions. Presenta-
tion of  
Conclusions 
Hemisphere injury leads to interhemispheric disconncetion. In corpus callosum injury symptoms, typical for left anterior and right 
posterior brain injury, are present.

Figure 1 
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Emotional affective disorders in elderly patients with post-stroke epilepsy
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Akinetic mutism and cognitive-affective syndrome caused by unilateral PICA infarction
J. H. Han 1, Y. S. Yang1, S. W. Han1, D. E. Kim1, J. J. Joo2

1Department of Neurology, Seoul Veterans Hospital, Seoul, SOUTH KOREA; 2Department of Neurology, Soonchunhyang Universi-
ty GUMI Hospital, Gumi, SOUTH KOREA

Background Akinetic mutism (AM) is characterized by sparse volitional motor and speech activation with reasonably preserved 
arousal and vigilance functions. The condition should be differentiated from other low-responsive states of similar clinical appearan-
ce such as the locked-in syndrome in which the motor pathways in the ventral pons are often injured. Akinetic mutism, the most se-
vere of these disorders, is most commonly associated with bilateral hemispheric pathology, although unilateral lesions may produce 
this condition as well. 
Case Our patient is a 42-year-old right handed man who presented to the emergency department with an acute onset of akinetic mu-
tism. His family described him as a calm and intelligent individual with a good cultural knowledge level and without any evident 
cognitive abnormality before he suddenly experienced akinetic mutism. On examination, he was alert but produced no spontaneous 
speech and had only rare, spontaneous movement of his arm and leg. With repeated prompting, he followed single-step commands. 
Magnetic resonance imaging, which included diffusion weighted sequences, was performed 1 days after the onset of symptoms and 
demonstrated an infarction in the distribution of the left posterior inferior cerebellar artery(Fig. 1). During the course of 7 days, as 
the patient became more interactive, he demonstrated normal language function. As he became more communicative, cognitive im-
pairment became apparent. Neuropsychological evaluation were performed after approximately 12 days after onset because of the 
impossibility of test administration during the acute phase. Neuropsychological tests were performed, corrected for age and educa-
tion and compared to published korean norms. Impaired performances were evident on executive function testing with difficulties 
in planning, abstract reasoning, set-shifting and perseveration. Furthermore, attention disorders and memory dysfunction were mild 
observed and were probably due to the poor ability of planning and organization. Language tests revealed mild deficits in the seman-
tic sphere with paraphasia, anomia and circumlocutory expressions. During psychometric testing, the patient presented agitated and 
anxious behavior with affective air hunger and episodes of crying. Brain SPECT were performed after approximately 14 days after 
onset. Brain SPECT demonstrated hyporperfusion in Lt. cerebellar and frontal cortex(Fig. 2).  
Conclusion The syndrome of akinetic mutism is typically the result of bilateral hemispheric injury, usually involving the anterior 
cingulate gyri. Other locations for lesions producing akinetic mutism include the thalami, globus pallidus, internal capsule, and fron-
tal white matter. We describe a man with akinetic mutism and cognitive impairment due to an ischemic stroke in the distribution of 
the left PICA.
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1CUH Mother Theresa Tirana Albania, TiRANA, ALBANIA

Introduction: Both the MMSE and the MoCA are routine cognitive screening tests rated on a 30-point scale. Neither test is very de-
tail oriented and both would likely be used only for initial screening. The MoCA discriminates very well between normal cognition 
and mild impairment or dementia, but it’s too difficult for moderate to severe conditions, while the MMSE is likely a better test for 
more severe conditions. 
Aim: To evaluate the cognition in post stroke patients. To see if there is any difference between MoCA and MMSE tests and determi-
ne which one is the best to use in order to better evaluate the cognition in those patients. 
Methods: We included in this study 100 patients 24-48 h post stroke that were hospitalized in Clinic of Neurology, in University 
Hospital Centre “Mother Teresa”, Tirana. We evaluated each of them with MoCA and MMSE test one after the other. At the end we 
compared the mean of the points for each test. 
Results: We have a mean of 21.6 points for MoCA test and 23.75 points for MMSE test (normal >26 points for MoCA test and >27 
points for MMSE test). There is a difference of 2.15 points between the tests. P=0.00766 that means that the difference is statistically 
significant. 
Conclusions: Cognition is an affected function in 24-48 h post stroke patients. The best way to evaluate this is MoCA test.
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Application of Luria syndrome analysis for evaluation of cognitive functions in elderly patients with arteri-
al hypertension
N. Varako1,2, Y. Zinchenko1, M. Kovyazina1, O. Dobrushina2

1Psychological, Lomonosov Moscow State University, Moscow, RUSSIAN FEDERATION; 2“Prosvet” Neurorehabilitation Center, 
International Institute of Psychosomatic Health, Moscow, RUSSIAN FEDERATION

Introduction 
Arterial hypertension is a major risk factor of stroke. Does cognitive decline exist before stroke? It is necessary to analyze hypertonic 
syndrome in the context of normal and pathological aging. A.R. Luria syndrome analysis allows identification of cognitive decline 
even in case of mild and moderate dysfunction. 
Objective 
To study characteristics of cognitive functions in elderly patients with arterial hypertension with the use of A.R. Luria syndrome ana-
lysis. 
Aims 
To compare analysis of neuropsychological syndrome in healthy people (previous work) and elderly people with arterial hypertensi-
on 
Methods 
100 patients aged 58-80 (65.9±8.9) with untreated or ineffectively treated arterial hypertension (1-2 WHO grade) were included. All 
the patients underwent A.R. Luria neuropsychological assessment (praxis, gnosis, reading, calculation, attention, memory, reasoning, 
visuospatial and executive functions). 
Results 
Three impaired domains were revealed (% of patients with abnormalities): 
- Intellectual sphere: 80%. Types of errors: decrease in generalization, difficulties in analysis of the task details. 
- Visuospatial functions: 82%. Types of errors: metric and topological. 
- Executive functions: 75%. Types of errors: impulsivity, decrease in control, difficulties in programming and shifting. 
Energetic deficit, memory and attention impairments were presented only in mild form and less then in half of patients. 
Conclusions 
- Impairments in executive and visuospatial functions were more common in patients with arterial hypertension comparing to norm. 
- Difference in energetic and neurodynamical maintenance of cognitive functions (memory, attention etc.) were less pronounced. 
Some cognitive declines exist before stroke in elderly patients with arterial hypertension.
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Post-stroke depression, a review
A. Figueiredo1, C. Rodrigues2, T. Abreu3, A. Costa4

1Mental Health and Psychiatry, Centro Hospitalar Trás-os-Montes e Alto Douro, Vila Real, PORTUGAL; 2, USCP São Neutel - Cha-
ves 1, Chaves, PORTUGAL; 3Mental Health and Psychiatry, Centro Hospitalar Tâmega e Sousa, Penafiel, PORTUGAL; 4Neurology, 
Centro Hospitalar Trás-os-Montes e Alto Douro, Vila Real, PORTUGAL

Introduction: Stroke is one of the leading causes of long-term disabilities worldwide and depression is the most frequent neuropsy-
chiatric disturbance in these patients. 
Objective: Assessment of Post-Stroke Depression epidemiology, ethiology, clinical features and treatment. 
Methods: Literature review using the terms: Post stroke depression, psychopathology, stroke. 
Results: According to literature, at least one third of the patients report mood symptoms after a stroke. PSD prevalence varies from 
20-50%. The onset of this mood disorder is frequently acute, although in some cases takes weeks to months and generally has a 
chronic course. Some studies reveal that PSD is associated with increased cognitive and physical disability, morbidity and mortality. 
The mechanisms underlying the development of post-stroke depression are still being studied, suggesting that depression may be a 
consequence of the brain lesion, rather than only a psychological reaction to the disabilities after a stroke. Several studies found that 
depression was more frequent among patients with left hemispheric cortical strokes, mainly frontal lesions. Recent studies point the 
dysfunction the limbic-cortical-striatal-pallidal-thalamic circuit as an important factor in PSD development. Meanwhile, other stu-
dies show that the onset of depression after stroke is not related with a specific location of stroke. 
It seems that PSD may have a multifactorial etiology, some mechanisms are being proposed, such as: disruptions in synaptic trans-
mission related to localized brain injury and consequently changes in signalling pathways (leading to a decreased bioavailability of 
serotonin, dopamine and norepinephrine - the amine hypothesis), abnormality of proinflammatory protein release provoked by brain 
injury, serotonin transporter protein promoter polymorphism. 
Evidence indicates positive effects of antidepressants, namely SSRIs on long-term functional outcome. The time when to start psy-
chopharmacological treatment is not yet well defined. 
Conclusions: Depression is frequent after stroke and associated with negative outcome in recovery. More research is needed, in or-
der to identify patients with higher risk of PSD and improve the time of diagnosis and treatment. 
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Psychological «portrait» of patients with epilepsy and сhronic ischemia of brain after stroke 
T. Kapustina1, L. Lipatova1, O. Yakunina1

1V.M. Bekhterev Psychoneurological Research Institut, St. Petersburg, RUSSIAN FEDERATION

Introduction. Vascular brain diseases are a common cause of symptomatic locally conditioned epilepsy. Neurodegenerative process 
caused by chronic ischemia of brain (CIB) after stroke, enhance of disorganization of brain activity, promote the emergence of epi-
lepsy and progression of epileptic process, could lead to both intellectual-mental disorders up to the degree of dementia, as well as to 
the severity of mental disorders that are more rigid to therapy and psychological correction. 
Objectives. The purpose of research - evaluate the features of cognitive, emotional and behavioral areas in patients with sympto-
matic epilepsy which developed CIB after strokeThe purpose of research - evaluate the features of cognitive, emotional and behavio-
ral areas in patients with symptomatic epilepsy which developeв on the background of CIB, after stroke. 
Materials and Method. The study involved 142 patients of both genders aged 15 to 64 years, 72 - PE and 70 - patients with epi-
lepsyand CIB after stroke (PECIB). In order to assess personality characteristics of used battery of neuropsychological tests. 
Results: The study showed that the rate of PECIB declines mental capacity for work and speed of psychomotor reactions, increasing 
the instability of attention (increasing the number of proofreading errors in a digital sample (r = 0,37; p ≤ 0,01), reduced productivity 
of memorizing 10 words (r = -0 , 41, p ≤ 0.01) and geometric shapes (r = -0,51, P ≤ 0.01). Significant differences the success of a 
Subpart of the „Encryption“ methods Wechsler patients of compared groups (8,20±0,46 and a 6.53±0,38; p ≤ 0,046) (6,73± 0.33 and 
levels lower than the 5.37±0,51; p < 0,047), i.e. there are differences of level of visual memory and hand-eye coordination. When 
studying the mechanisms of coping behavior found that PECIB decreases the number of adaptive coping strategies for maintaining 
self-control increases the number of strategies the installation of self-worth, reduces the percentage of strategies of optimism. In the-
se patients having the reaction of emotional release with the occurrence of a state of despair. More common strategy of distraction (at 
17.9 and 31.6) and treatment (15,4 and 31.6). Reduces the percentage of cooperation strategies (of 23.1 and 5.3). In the group PECIB 
in 83,3% of cases associated with disturbances of attention, its instability, the weakening of the oral-aural and visual memory. Pati-
ents of the both groups there is a slowing down of mental capacity and hand-eye coordination. Asthenic manifestations are more cha-
racteristic of PECIB (of 58.3 and 46.7%). In patients of group PCIBE often marked instability of emotional response, mood swings, 
mental frailty. 
Conclusion. In patients with PECIB marked more pronounced changes in the cognitive, the prevalence of maladaptive coping strate-
gies, which makes them more rigid to therapy and psychological treatment that must be considered when of their rehabilitation.
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Primary and secondary stroke prevention for patients with atrial fibrillation in Latvia 365 day follow up
K. Jurjans1,2, E. Miglane1,3, B. Lurina2,4, S. Vilks5, O. Kalejs6,4, A. Millers1,3, Z. Priede1,3

1Neurology, P. Stradins Clinical university hospital, Riga, LATVIA; 2Continuing education, Riga Stradins University, Riga, LAT-
VIA; 3Neurology, Riga Stradins University, Riga, LATVIA; 4Cardiology, Riga Stradins University, Riga, LATVIA; 5Medicine, Riga 
Stradins University, Riga, LATVIA; 6Cardiology, P. Stradins Clinical university hospital, Riga, LATVIA

Background 
Atrial fibrillation is one of major risk factors of cerebral infarction. Oral anticoagulant admission is the only proven method of redu-
cing the risk of cardioembolic stroke. 
Objectives  
Evaluate the use of antithrombotic medication in primary and secondary stroke prevention. 
Methods 
In a prospective study were included all 531 patients with ischemic stroke and atrial fibrillation admitted at P. Stradins Clinical Uni-
versity Hospital Riga, Latvia in 2014. Information was collected about the use of medication and CHA2DS2-VASc score was cal-
culated before the onset of stroke. Discharged patients or theyre relatives were interviewed by phone after 365 days. Standardized 
questions were asked about the use of secondary prevention medication, patients groups (according to prescribed medication) were 
compared accordingly. 
Results 
CHA2DS2-VASc score before the onset of stroke was calculated using non-parametric tests. Calculated- mean 4.1 (SD 1.9). Of 
531 patients before the onset of stroke 53.5% didn’t use any antithrombotic medication, 37.7% were using antiplatelet agents, 8.7% 
VKA, 0.2% TSOACs (Target specific oral anticoagulants). On discharge 4.7% patients were not prescribed antithrombotic medicati-
on, 31.7% patients were discharged on antiplatelet agents, 29.3% on VKA, 31.3% on TSOACs and 2.9% on other type of medicati-
on. 365 days after discharge of all stroke survuivors- 6.3% were not using any antithrombotic medication, 34.2% patients were using 
antiplatelet agents, 33.0% on VKA, 23.3% TSOACs and 3.2% were using other type of medication. 
Conclusion 
In Latvia cardioembolic stroke primary and secondary prevention isinusfficient. Stroke severity and incompliance of patients limit 
the use of oral anticoagulants after stroke. Use of oral anticoagulants is a cornerstone of primary and secondary stroke prevention. 
It is essential to rise patients awareness about cardioembolic stroke and its prevention as well as ensure that physicians prescribe oral 
anticoagulants for patients with atrial fibrillation and high risk for cerebral infarction, according to published guidelines.
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365 day mortality of cardioembolic stroke patients in Latvian population 
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Background 
Atrial fibrillation is one of major risk factors of cerebral infarction. Oral anticoagulant admission is a cornerstone of satisfactory long 
term outcome. 
Methods 
In a prospective study were included all 531 patients with ischemic stroke and atrial fibrillation admitted at the P.Stradins Clinical 
University Hospital Riga, Latvia in 2014. Patients were interviewed by phone in 30-90-180-365 days after leaving the hospital. Stan-
dardized questions were asked the use of secondary prevention medication. The mortality rates in all 4 patients groups were compa-
red accordingly. 
Results 
Of total 531 patients 14.9% died in hospital. The 30-day stroke mortality rate was 26.6%, 90-day - 29.2%, 180 days- 38.0% and 1 
year mortality rate 40.7%. Most common causes of death were infectious or thrombotic complications in severe disabled patients and 
recurrent vascular accidents. 
Thehighest mortality rates at 365 days were observed in patient groups using no secondary prevention medication 70% or antipla-
telet agents 72.7%. Significantly lower mortality rate was found in patients using warfarin 17.5% or novel oral anticoagulants 19.6%.  
Conclusion 
The patients on oral anticoagulants showed lower mortality rates compared to patients on no antithrombotic therapy. Stroke severity 
and incompliance of patients limit the use of oral anticoagulants after cardioembolic stroke. The usage of antiplatelet agents proved 
ineffective in secondary prevention of cardioembolic stroke, mortality rates and similar with patients with no antithrombotic therapy.
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The effect of sleep disorders on long-term risk of stroke and acute myocardial infarction in male populati-
on aged 25-64 in Russia / Siberia: WHO program MONICA-psychosocial
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Stroke after cardiac surgery
N. Ogura1, M. Maruyama 1, M. Saito 1, Y. Kasai1, A. Maruyama 1, J. Gotoh1, Y. Iida 2, T. Ito2, T. Misumi2

1Strokology, Saiseikai Yokohamashi Tobu Hospital , Yokohama, JAPAN; 2Cardiosurgery, Saiseikai Yokohamashi Tobu Hospital, Yo-
kohama, JAPAN

Introduction 
Perioperative stroke development is a major concern in patients undergoing cardiac surgery. Stroke after surgery increases the risk of 
morbidity and mortality, physical impairment and hospitalization. It is therefore important to identify the patients with an increased 
risk of stroke prior to surgery. Cardiac surgeons typically examine CT and/or MRI images, as well as cervical ultra-sound, of patients 
with multiple atherosclerotic risk factors prior to cardiac surgery. During surgery, many techniques to prevent stroke are performed 
by cardiac surgeons and medical engineers. 
Objectives 
The aim of this study is to evaluate the rate, etiology and timing of stroke onset after cardiac surgery. 
Patients and methods 
A retrospective analysis of 1112 consecutive patients who underwent cardiac surgery in our institute from April 2007 to August 2015 
was performed. The subjects included 868 cases (on-pump/off-pump 837/31) undergoing planned procedures. The rate of stroke, 
etiology and date of onset were assessed. 
Results 
Stroke occurred in 15 patients (1.7%) following cardiac surgery. All of them underwent on-pump surgery. Eight cases were diagno-
sed with cardiac embolism, one case each with atherothrombotic infarction and lacunar infarction, and five cases were undetermined. 
The atherothrombotic case had a history of ischemic stroke in the middle cerebral artery area with a middle cerebral artery occlusion 
prior to surgery. Within the five undetermined cases, one case had both severe intracranial artery stenosis and atrial fibrillation. In 
nine cases the stroke occurred within three days after surgery. Although five cases showed severe internal cervical artery stenosis 
(>80%), none of them were related to hemodynamic infarction. 
Conclusion 
Although stroke after cardiac surgery seems to be related to major vessel stenosis or occlusion because of low blood pressure during 
surgery, we found that more than half of all strokes were related to atrial fibrillation. Only one case with intracranial artery occlusion 
and a history of stroke within the same area developed hemodynamic stroke, highlighting the importance of atherosclerotic risk fac-
tors. Our results also suggest that it is important to care for atrial fibrillation during and after cardiac surgery.
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Troponin I as predictor for worse outcome in ischemic stroke
R. Valante1, E. Miglāne1, A. Millers1

1Department of Neurology, P. Stradins Clinical university hospital, Riga, LATVIA

Introduction. Correlation between troponin I and ischemic stroke is widely studied to predict the outcome of stroke. 
Material and methods. There was done retrospective analysis of 2135 patients with ischemic stroke admitted to Pauls Stradins Cli-
nical university hospital from January 2012 to December 2014. Patients were divided into two groups with elevated troponin I - 318 
and normal troponin - 1817 patients. 
Results. Patients with elevated troponin I on admission presented with more severe neurological defect NIHSS 11,54 +/- 6,86 com-
pared to patients with normal troponins - NIHSS 9,63 +/- 6,49 (T value 5,609, p value < 0,00001). In patient group with elevated 
troponins more common was atrial fibrillation 59% compared to 46% in group with normal troponins. To patients with elevated tro-
ponins more rarely was done reperfusion therapy 12, 6%, but reperfusion was done in 17% of cases in group with normal troponin I 
levels. On discharge more patients were with disability (modified Rankin scale 4-5) 39% in group with elevated troponins. Also sta-
tistically significantly mortality was higher in group of patients with elevated troponins - 14,8% on contrary in the group with normal 
troponins mortality was only 7,4% (Table 1).

Table 1 Modified Rankin scale on discharge from hospital compared in patients with elevated troponin I to patients with normal tro-
ponin I levels
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Conclusion. If patients have elevated troponin I on admission with acute ischemic stroke it can be expected, that these patients will 
present with more severe neurological symptomatic. Also elevated troponin I is associated with higher mortality and disability for 
patients with cerebral ischemia.
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The clinical usefulness of central blood pressure measurement in patients with orthostatic intolerance: a 
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Introduction 
Orthostatic hypotension (OH) is a common cardiovascular disease.1 Current guidelines for diagnosis of OH mainly rely on brachial 
blood pressure (BBP) measured by cuff blood pressure.2 However, emerging evidence suggests that central blood pressure (CBP) 
may be more sensitive to preload reduction than BBP and may be a better predictor for future cardiovascular risk.3,4 CBP can be mea-
sured conveniently using an oscillometric CBP monitor. We hypothesize that the difference between CBP and BBP may be exaggera-
ted during orthostasis such that the diagnostic rate of orthostatic hypotension may be improved by the use of CBP monitor. 
Question 
This study sought to quantify the difference between CBP and BBP during orthostasis and the difference in diagnostic rate of or-
thostatic hypotension based on an orthostatic decrease in systolic blood pressure (SBP) of 20 mmHg or more, and/or in diastolic 
blood pressure (DBP) of 10 mmHg or more. 
Methods 
26 patients with chronic postural dizziness (study group) and 11 young healthy adults (control group) were included in this study. We 
measured CBP, BBP and heart rate variability (RR interval variation, RRIV) during supine position and 80-degree head-up tilt. Du-
ring head up tilt, we recorded CBP and BBP for three times: immediately after tilting up, 5 minutes and 10 minutes later. CBP was 
estimated by a validated oscillometric CBP monitor (WatchBP).5 
Results 
The diagnostic rates of OH by CBP and BBP were 57.7% and 30.8% respectively (p = 0.094 ). The concordant rate in CBP and BBP 
measurements during orthostasis was 30.7 % and 91% in dizziness patients and healthy controls, respectively. There was a greater 
decrease in central systolic BP during orthostasis than BBP (p = 0.035), while the change in diastolic BP was not very different bet-
ween the CBP and BBP measurements (p = 0.544). 
Conclusions 
CBP is more sensitive to orthostasis than BBP and a CBP monitor may be a better diagnostic tool for OH than a conventional BBP 
monitor. Future prospective research is needed to verify the usefulness of a CBP monitor in the diagnosis of OH. 
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Brain infarction caused by a large mobile thrombus at ligamentum arteriosum associated with anemia
H. Ishii1, H. Endo1, H. Tsuchiya1, Y. Takahashi1, Y. Nishino1, Y. Hosoi1, M. Nunokawa1, H. Kubota1

1Department of Cardiovascular Surgery, Kyorin University, Tokyo, JAPAN

Objective and Methods 
Large mobile thrombus in the aortic arch without immense arteriosclerotic lesion is an exceptional finding. We have experienced a 
case of young female patient with severe anemia who developed brain embolisms caused by a mobile thrombus located at the aortic 
arch without having atherosclerotic changes in the aortic arch except for ligamentum arteriosum. Aim of this study was to evaluate 
the cause of this embolism and assess the strategy for this whole treatment. 
A 41 years old female was admitted our hospital as she had had suffered from sudden motor aphasia and amnesia. A head and whole 
body Computed Tomography figured out huge left side brain infarction and mobile thrombus on the aortic arch. A Magnetic Reso-
nance Imaging illustrated uterine fibroids and endometriosis cyst, which have caused severe anemia. In order to prevent to have new 
thromboembolism, emergency surgical intervention was planed. A total arch replacement with artificial graft was performed. 
Results 
The postoperative course was uneventful. The histopathological finding of the aortic wall was normal only except for at ligamentum 
arteriosum with arteriosclerotic change. In addition, mobile thrombus adhered to the aortic wall, which was a part of ligamentum ar-
teriosum. 
Conclusion 
Severe anemia may cause large thrombus on aortic arch without any arteriosclerotic lesion. Even young patient may suffer from arte-
riosclerosis change at arterial ligament area. Patients especially female with severe anemia may be affected with brain infarction due 
to huge thrombus originated from aortic arch, especially from arteriosclerosis of ligamentum arteriosum. 
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Stroke characteristics in patients with heart diseases
E. Sampaio1, M. Oliveira1, E. Freitas1, C. R. Macedo1, C. Cruz1, E. Netto1, R. Aras Júnior1

1Post-graduate program in Medicine and Health , Federal University of Bahia, Salvador, BRAZIL

Introduction: Heart disease is an important stroke risk factor. 
Objective: To compare patients with heart disease having had a stroke and without stroke and clinical correlations involved. 
Material and Methods: A prospective cross-sectional analysis was performed in a cardiology outpatient clinic of a University Hos-
pital in the city of Salvador /Bahia/Brazil, between October/2013 and January /2015. Patients presenting heart failure, arterial hy-
pertension and ischemic heart diseases were included in the survey. Ischemic diseases were considered as background of myocardial 
infarction, myocardial revascularization, percutaneous transluminal coronary angioplasty or stent implant, or based on electrocardio-
graphic evidences of myocardial infarction. Age, gender, race/color, smoker, alcohol consumption, use of cardiac implantable elec-
tronic devices (pacemakers and implantable cardioverter-defibrillators), Chagas disease, heart failure, arterial hypertension, diabetes 
mellitus, dyslipidemia, atrial fibrillation, use of oral anticoagulants, prior stroke and left ventricular ejection fraction (LVEF) were 
compared in stroke patients and patients without stroke. The patients were submitted to brain computed tomography (CT) and asses-
sed through electrocardiograms and echocardiograms. Evidences of lesion in the brain CT were defined as cerebral ischemia altera-
tions. 
Results: Out of the 130 patients that had brain CT, stroke was present in 64 cases (49.2%). Patients with stroke were mainly of 
the male gender (57.8%), age ≥60 years (68.8%), Non-White (90.6%), making use of some cardiac implantable electronic devices 
(54.7%), suffered of heart failure (78.1%) and arterial hypertension (82.8%). It was observed that 71.4% of the patients using oral 
anticoagulants presented stroke (p=0.03). Patients with stroke compared to those without stroke presented more ischemic diseased of 
the heart (p=0.02), atrial fibrillation (p=0.009), prior stroke (p=0.001) and LVEF <40% (p=0.007). There were no significant altera-
tions in the groups for arterial hypertension, diabetes mellitus, Chagas, heart failure, smokers and alcohol consumers. 
Conclusion: A high number of stroke victims was evidenced in the studied population and in most cases the patients had no prior 
knowledge and it was observed that some well-established risk factors for strokes prevailed and were significant.
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Differential diagnosis between epileptic seizures and cardioemboli 
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Ischemic stroke due to AF, infections endocarditis and toxoplasmosis in a HIV patient: a case report 
J. Celis-Mejia1, S. Urrego-Callejas 1, G. Roncancio-Villamil 2, J. Gonzlez3, C. Arias4, M. Restrepo4, A. 
Quintero-Ossa 2

1Neurology, Clinica Cardio Vid/Universidad Pontificia Bolivariana, Medellin, COLOMBIA; 2Cardiologya/Heart Transplant Service, 
Clinica Cardio Vid/Universidad Pontificia Bolivariana, Medellin, COLOMBIA; 3Infectology, Clinica Cardio Vid/Universidad Ponti-
ficia Bolivariana, Medellin, COLOMBIA; 4Medical School, Universidad Pontificia Bolivariana, Medellin, COLOMBIA

Objective: Present a case of a patient with AIDS, cardiomiopathy(CM) and AF, who had infectious endocarditis(IE) with Stroke due 
to septic embolism and ischemic small lessions. 
Background: 1 in 6 Stroke are due to AF, association with pathologies can produce small vessels disease and other CVD. We pre-
sent a case of an AIDS patient with CM and AF, Cerebral Toxoplasma and TB who developed progessive neurological deterioration 
to unconsciousness. PubMed, Scielo, Lilacs MedlinePlus searches((„Stroke“[Mesh] AND „Acquired Immunodeficiency Syndro-
me“[Mesh]) AND „Endocarditis, bacterial“[Mesh]) AND „Atrial Fibrillation“[Mesh])), no results. 
Case presentation: In 2013 a 54 yom was diagnosed with AIDS, TB, CM treated for suspected IE. Cardiac Surgery (CS) was indi-
cated because his immunological status was delayed. In 2015 admitted for CS, had symptoms of IE, confirmed and treated, and AF 
was Dx. Developped behavioural changes to unconsciousness, CT was done and IC Neuro. According neuro evaluation-CT, embolic 
septic stroke and/or Toxoplasmosis were suspected. MRI disclosed hyperintensities in T-2/FLAIR LBG contrast enhancement in seal 
ring compatible with Toxo, DWI punctate hyperintensities in left internal capsule-peduncle, compatible with ischemic lessions. Tre-
atment for Toxo and CS was performed. Clinical evolution was successful.  
Discussion: IE with Stroke is a challenge for medical decisions in immunocompetent host (ICH), and CS performed in acute-suba-
cute stages of Stroke. In a not ICH morbimortality increases as in this patient. He had behavioural changes as manifestation of CNS 
involvement instead of motor symptoms. The Dx of CNS Toxo and ischemic stroke was done by MRI. We presented the case to sha-
re with the academic community because didn’t find reports. 
Conclusion: Heart and brain diseases are very prevalent, and Stroke dued to embolic sources are increasing. IE increases the risk of 
morbimortality both in and not ICH, CS is basic to control and prevent embolism, and in not ICH treatment of associated opportuni-
stic infections is crucial.
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Stroke in an adult patient with congenital cardiopathy and oac therapy: a case report 
J. Celis-Mejia1, S. Urrego-Callejas 1, L. Acevedo 2, A. Montufar-Pantoja 2, L. Isabel-Jaramillo 2, A. Quintero-Os-
sa3, J. Rendon4

1Neurology, Clinica Cardio Vid/Universidad Pontificia Bolivariana, Medellin, COLOMBIA; 2Medical School, Universidad Potificia 
Bolivariana, Medellin, COLOMBIA; 3Cardiologya/Heart Transplant Service, Clinica Cardio Vid/Universidad Pontificia Bolivariana, 
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Objective: Present an adult patient with congenital cardiopathy not corrected in childhood and no OAC therapy on TTR with an em-
bolic stroke. 
Background: Embolic stroke in adults mainly is due to AF. Congenital cardiopathies are less frequent due intervention in childhood 
surgically or endovascular reducing complications later in life, controling pulmonary hypertension (PHT). Some diagnosed later not 
treated increase risk of complications, embolic stroke, premature death. 
Case report: a 46 YOF, past medical history of vertigo, complex congenital cardiopathy (common atria, septal atrial defect SAD), 
levo isomerism, left aortic arch, central liver, PTH; management with pacemaker (PM) and for slow coronary flow (SCF) on OAC 
admitted with 6 hours of dizziness, lightheadedness, dysarthria, inabilty stand up, left ptosis and diplopia. O2sat 88%, 70 bpm, BP 
111/78 mmHg, alteration conjugate gaze left, vertical nystagmus, no visual field deffect, lower right extremety paresis, ataxia, dys-
metri, bilateral Babinski, rigth lateral and retro pulsion, left side hypotonia; posterior circulation stroke suspected. NCCT: lacunar 
infarcts right superior thalamus, left cerebellar hemisphere and brainstem. Electrophysiological evaluation done due Holter, PM fun-
ctioning normal but ventricular far field in atrial electrode found, PM parameters modified. TEE: SAD, common atria, persistent su-
perior cava, common AV valve insufficiency, RV hypertrophy with lower cava interruption and PHT. Again lightheadedness, dysarth-
ria, left ptosis less than one hour. MRI lesions acute-subacute left thalamic ischemic, chronic cerebellar, subacute right PICA infarct, 
white matter lesions. Cardiac MRI decided to evaluate surgical management. 
Discussion: Patients on OAC have different TTR to prevent embolia according indication: AF, prosthetic valves, MI, SCF. Patient 
was on OAC for SCF TTR in spite presented embolic stroke due far field alteration, cardiopathy not corrected in childhood having 
PTH increasing comorbidity. 
Conclusion: Heart brain interactions are known and risk having cardiovascular events-death is higher when one organ is affected 
and later the other, in spite adequate treatment provided events can occur then new factors appear.
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Factors of progression in spontaneous vertebral and basilar artery dissection: data of 110 patients from a 
single center in China
X. Han1, Z. Zhu1, Q. Dong1

1Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA

Question: Spontaneous vertebral or basilar artery dissection is an important cause of posterior circulation infarction and subarach-
noid hemorrhage in young and middle-aged individuals. However, the risk factors of dissection progression are unclear. To explore 
the possible risk factors associated with clinical deterioration or radiographic progression in patients with vertebral or basilar artery 
dissections. 
Methods: Data of consecutive patients diagnosed as spontaneous posterior circulation artery (vertebral or basilar artery) dissections 
from March 2008 to May 2015 was reviewed retrospectively. The demographic characteristics, risk factors of vascular disease, clini-
cal and imaging findings and treatment strategies were recorded. Progression was defined as recurrent stroke, TIA or death (clinical 
progression), or morphological worsening of dissections (radiographic progression) during follow-up period. This study was appro-
ved by the institutional review board of Huashan Hospital, Fudan University. 
Results: Of the 110 patients included in this study, fifteen (13.6%) patients experienced progression. Recurrent posterior circulation 
ischemic events were seen in two patients (1.8%), one patient (0.9%) died of multiple complications, and twelve (10.9%) patients 
showed morphological deterioration. Compared with their non-progression counterparts, patients with progression demonstrated ol-
der age, higher prevalence of hypertension, intracranial segment involvement and dissecting aneurysm. Multivariate analysis indica-
ted that only older age and dissecting aneurysm were significantly related to the progression (p=0.048 and 0.004). 
Conclusions: Despite the relatively low clinical deterioration rate in spontaneous vertebral or basilar artery dissection, radiographic 
progression is not rare, thus regular follow-up is necessary, especially for patients with older age or dissecting aneurysm.
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Lifestyle before stroke as factor determining results of early rehabilitation
L. Radziszewski1, S. Grzesiek2,3, J. Dąbrowska2

1Department of Physiotherapy and Occupational Therapy, Academy of Physical Education in Wroclaw, Wroclaw, POLAND; 2He-
althcare, Medical University of Silesia Department of healthcare, Katowice, POLAND; 3,  POLAND

Introduce: Stroke in developed countries is the third most common cause of death right after heart attacks and cancer. In Europe and 
the United States per year on the stroke falls 1.5 million people, of which 10-25% is fully independent, and about 20% of people die 
during the first month. During the year in Poland, it recorded about 60 thousand. new cases where approximately 40% of patients die 
within 28 days. The rest of the people becomes disabled, or not being able to live independently. The most frequent be ischemic stro-
ke of 70-80% of the cases, intracerebral hemorrhages is 15%, 3-5% subarachnoid hemorrhage. 
AIM: The aim of the study was to evaluate the influence of lifestyle before the stroke on the results of early rehabilitation using 
ADL-Barthel. 
PATIENTS AND MATERIALS: The study involved patients in the neurological departments in the Upper Silesian Rehabilitation 
Centre „Repty“. The study group consisted of 47 individuals, including 18 women (38%) and 29 women (62%) aged 47 to 81 years. 
The time from onset ranged from 1 to 4 months. Ischemic stroke occurred in 85% (n = 40), and hemorrhagic stroke in 15% (n = 7) 
patients. Statistical sample consisted of patients with stroke evaluated by physicians before and after 6 weeks of rehabilitation with a 
20-point scale Barthel ADL. Rating on lifestyle was carried out through a survey consisting of 35 anonymous questions. 
RESULTS: Younger people better regained fitness after stroke. The greatest improvement obtained, patients with a BMI in the nor-
mal range. Patients who never smoked cigarettes or who have smoked, but currently do not smoke have better results early rehabili-
tation. 
CONCLUSSIONS: Lifestyle against stroke, especially diet, level of physical activity and the use of stimulants exert a significant 
influence on the effects of early rehabilitation. Daily walk was the most physical activity. Most of the patients were often exposed to 
stressful situations against stroke.
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Change in lifestyle risk factors in the year following TIA
K. Mares1, G. Savva1, J. Mant2, R. McManus3, C. Sackley4

1University of East Anglia, Norwich, UNITED KINGDOM; 2, University of Cambridge, Cambridge, UNITED KINGDOM; 3, Uni-
versity of Oxford, Oxford, UNITED KINGDOM; 4, Kings College London, London, UNITED KINGDOM

Up to 20% people diagnosed with TIA have a stroke within 3 months. Addressing lifestyle risk factors could reduce this risk. There 
is currently no evidence on long term lifestyle changes following diagnosis. 
We report the prevalence of lifestyle related risk factors among a national cohort of patients recruited immediately after a TIA/pos-
sible TIA compared to matched control participants. We report prevalence immediately prior to and at 12 months after diagnosis. 
Methods 
We carried out acontrolled cohort study of 30 TIA clinics across 4 regions of the UK. All clinic attendees were eligible for inclusion. 
Controls were selected from GP practices in the same areas and were matched to participants. Questionnaires were completed by 
participants immediately after recruitment and again after 12 months. Participants reported data relating to physical activity (days a 
week during which they participated in at least 10 minutes of vigorous, moderate or walking activity), alcohol use and smoking his-
tory. 
Participants were classified by diagnosis from the clinic (TIA and possible TIA) versus control. 921 participants were included: 238 
control, 373 diagnosed with confirmed TIA and 310 with possible TIA. Attrition weights were used to account for drop out in preva-
lence estimation.The statistical significance of changes was tested using paired t-tests (for exercise and alcohol use) and McNemars 
tests (for smoking). 
Results 
The response rate at 12months was 93% for control, 69% for TIA and 64% for possible TIA. There was no change in any risk factors 
among controls. Smoking prevalence reduced by approximately 5 percentage points in the TIA and possible TIA groups although 
this was not statistically significant (P>0.05). Mean units of alcohol per week did not change significantly for the TIA or possible 
TIA groups. The numbers of days engaged in at least 10 minutes of either walking, moderate or vigorous activity significantly in-
creased within both clinical populations (TIA: 0.7(0.5-0.9) to 1.1(0.8-1.3), possible TIA 0.8(0.6-1.0) to 1.3(1.1-1.6). 
Conclusion 
The cohort studysuggests that some people attending a TIA clinic diagnosed with either TIA or possible TIA may make some altera-
tion to lifestyle risk factors compared to a control group of matched participants in the year after diagnosis. Increase in physical acti-
vity may have reflected a return to usual function rather than a change in lifestyle, and it is not possible to deduce from these findings 
whether patients would experience a reduction in stroke risk.
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Synaptic plasticity genes polymorphisms and ischemic stroke risk 
A. Stepanyan1, G. Tsakanova1, R. Zakharyan1, A. Arakelyan1, A. Boyajyan1

1Institute of Molecular Biology National Academy of Sciences of Armenia, Yerevan, ARMENIA

Introduction. Ischemic stroke (IS) is a polygenic complex disorder caused by gene-environment interactions and inducing different 
pathophysiological processes. Recent studies demonstrated that naturally occurring genetic alterations in synaptic plasticity related 
genes may influence both stroke progression and poor functional recovery after stroke. NTNG1, CPLX2 and BDNF genes encoding 
the proteins involved in synaptic plasticity, netrin G1, complexin-2 and brain derived neurotrophic factor, respectively, are of most 
importance. In the current study we examined the potential association of genomic variants represented as single nucleotide poly-
morphisms (SNPs) in three synaptic plasticity related genes with IS. 
Materials and methods. In total, 225 patients with IS and 225 healthy subjects were enrolled in this study. Genomic DNA was iso-
lated from fresh blood samples according to the standard phenol-chloroform method. All DNA samples were genotyped for NTNG1 
rs628117, CPLX2 rs1366116, rs3892909 and BDNF rs6265 SNPs using polymerase chain reaction with sequence-specific primers. 
Data were analyzed by Pearson’s χ2 test. Based on the genotype data of the genetic variations, linkage disequilibrium (LD) analysis 
and a haplotype-based case-control study were carried out using the expectation maximization algorithm. 
Results. The genotypes of the selected SNPs followed the Hardy-Weinberg equilibrium (p>0.05). According to the genotyping data, 
NTNG1 rs628117*G minor allele frequency was higher in patients than in controls (p=0.0002, OR=1.94, 95% CI 1.36-2.76). Accor-
dingly, the carriers of this allele were overrepresented in patients compared to controls (p=0.0003, OR=2.86, 95% CI 1.6-5.12). Re-
garding the CPLX2 rs1366116 variant, a significant increase in the frequency (p=8.8E-5, OR =1.8, 95% CI 1.34-2.43) and carriage 
(p=0.015, OR=0.6, 95% CI 0.4-1) of rs1366116*T minor allele was detected in patients compared to controls. The results obtained 
showed no association between the CPLX2 rs3892909 and BDNF rs6265 variants and IS. Furthermore, the results showed that two 
SNPs in CPLX2 gene were in LD block. Haplotype analysis revealed that rs1366116 and rs3892909 CT haplotype is negatively asso-
ciated with IS (p=0.004, OR=0.4, 95% CI 0.25-0.77). 
Conclusion. Our findings suggest that the NTNG1 rs628117*G and CPLX2 rs1366116*T minor alleles are positively associated with 
IS and can be considered as risk factors for this disease. Moreover, CPLX2 gene rs1366116 and rs3892909 SNPs were in LD block 
and C-T haplotype could be protective against IS. 
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Long-term clinical outcome in lacunar stroke patients treated without t-PA
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Role of the collateral status in the posterior circulation occlusive stroke
H.- J. Woo1, Y.- W. Kim2, Y.- H. Hwang2
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Introduction: Although therapeutic time window for revascularization in the acute posterior circulation occlusive stroke is known to 
be longer than anterior circulation stroke, there is no conclusive date regarding therapeutic time window. So, we analyzed prognostic 
impact of collateral status using the baseline angiography in patients achieved successful endovascular recanalization for vertebroba-
silar occlusive stroke. 
Methods: We analyzed 33 consecutive patients from our prospective collected registry. Inclusion criteria were follows: (1) basilar 
arterial occlusion, unilateral vertebral artery occlusion with extension to the proximal basilar artery or contralateral hypoplastic ver-
tebral artery, (2) Time from symptom onset to groin puncture was within 8 hours, (3) endovascular treatment using current generati-
on devices (stent-retrievers or penumbra catheter). The American Society of Interventional and Therapeutic Neuroradiology/Society 
of Interventional Radiology collateral grading system was used for evaluating collateral status. 
Result: Baseline NIHSS score was not statistically different according to the collateral staus (18.94 vs 19.18, p=0.073). Symptom 
onset to reperfusion time (252 min vs 312 min, p=0.073) and endovascular procedural time (49 min vs 74 min, p=0.069) tended to be 
longer in the poor collateral group. Favorable outcome was frequent in the good collateral group (50% vs 5.9%, p=0.004) On linear 
regression analysis, good collateral status (odds ratio 13.674 [1.272-147.002], p=0.031) was independently associated with Favorab-
le outcome. 
Conclusion: Good collateral status is an important prognostic factor for clinical outcome regardless of time to reperfusion. Noninva-
sive imaging technique for identify collateral status is needed, it will be aid for screening a candidacy for reperfusion therapy.
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Effect of high-intensity statins on regression of symptomatic middle cerebral artery stenosis
M.- J. Yeo1, D.- I. Shin1, J.- H. Hong2, J.- H. Jeong3, J.- Y. Jang4, K. S. Yum4, B. J. Kim4, H.- J. Bae4, M.- K. Han4

1Neurology, Chungbuk National University Hospital, Cheongju-si, SOUTH KOREA; 2, Keimyung University Dongsan Medical 
Center, Daegu, SOUTH KOREA; 3, Dong-A University Hospital, Busan, SOUTH KOREA; 4, Seoul National University Bundang 
Hospital, Seongnam, SOUTH KOREA

Background: Statin therapy has been shown to be effective on coronary artery disease but uncertain on the cerebral arterial disease. 
We evaluated the effect of statin on symptomatic middle cerebral artery (MCA) stenosis in patients with acute ischemic stroke. 
Methods: This retrospective study included patients with acute ischemic stroke and symptomatic stenosis of the middle cerebral 
artery. Patients were divided into high-intensity, standard-intensity, and non-use group. Every patient underwent magnetic resonance 
angiography (MRA) at admission and 6 to 24 months. The primary end point was the regression of symptomatic MCA stenosis in 
comparison with stenosis at the baseline. 
Results: We enrolled 113 patients who met the eligibility criteria: 36 in the high-intensity, 51 in the standard-intensity, and 26 in the 
non-use statin group. At the end of the study, mean reduction of total cholesterol and the low-density lipoprotein cholesterol level 
were significant in patients with regression compared to patients without regression (p=0.003, p=0.008) Regression was detected in 
21(58.3%) patients in the high-intensity, 19 (37.3%) in the standard-intensity, and 7(26.9%) patients in the non-use group (p=0.033). 
We found a significant linear-by-linear association among the treatment groups (p = 0.011). The logistic regression analysis revealed 
that high-intensity statins were associated independently with the regression of symptomatic MCA stenosis (p = 0.014). TIA or stro-
ke recurred in 7 (6.2%) patients during the follow-up period: three (2.7%) early recurrences occurred within 1 month of the initial 
event, and four (3.5%) late recurrences occurred after 1 month. 
Conclusions: The results suggest that high-intensity statins may play a significant role in the regression of symptomatic MCA steno-
sis in patients with acute ischemic stroke.
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Cognitive score in acute stroke was associated with incidence of dysphagia
Y. Kuroda1, J. Y. Huh1, O. Yamamura2, H. Hayashi1
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Introduction 
Dysphagia is a common complication of acute stroke. If we can initiate focused rehabilitation in acute phase for those at risks for 
dysphagia, there is high chance to prevent its occurrence or tube feeding. But there are only a few studies that evaluated the risk fac-
tors associated with incident dysphagia and this makes it difficult to effectively intervene those at risk for dysphagia in early phase of 
stroke care. 
Hypothesis 
We hypothesized the motor and cognitive Functional Independence Measure (FIM) can predict the incidence of dysphagia at the end 
of sub-acute phase of treatment for stroke. FIM is widely used scoring measure for stroke care and the higher score means the better 
functional status. 
Methods 
This is the prospective cohort study of the stroke patients admitted to the acute stroke care units of Fukui University Hospital from 
Jan 1st 2012 to Mar 31 2014. The outcome of this study was incidence of complete dysphagia at the end of rehabilitation. All patients 
were evaluated by the study speech therapists for complete dysphagia at the end of sub-acute phase of rehabilitation. Major predic-
tive values were motor and cognitive FIM. We also collected the number of days of hospitalization for acute treatment and rehabili-
tation. The baseline characteristics of the patients were collected about age, gender, past medical history, medication history, alcohol 
and tobacco use. 
Results 
During this study period, we had 183 stroke patients (Male 43.2%, mean age 73.1±12.7). They did not have dysphagia at their base-
line. At the study end point, 26 (14.2%) patients have developed complete dysphagia. By univariate logistic regression analyses, only 
five variables (age, number of days of hospitalization, number of days of rehabilitation, motor and cognitive FIM) had signification 
association with incidence of dysphagia. We performed multivariate logistic regression analysis with using these five variables. The 
cognitive FIM and age were the only variables that had significant association with incident dysphagia and each odds ratio was 0.85 
(95%CIs: 0.80 - 0.90, p<0.001) and 1.08 (95%CTs: 1.02-1.14). 
Conclusions 
Lower cognitive FIM in acute stroke was associated with incident dysphagia. Further studies are needed to define the cognitive FIM 
threshold to start intervention for dysphagia prevention.
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Impact of prestroke physical activity on the 3 months functional outcome after ischemic stroke 
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SOUTH KOREA

Background and Objectives 
To evaluate the impact of prestroke physical activity(PA) on the 3 months functional outcome after ischemic stroke. 
Methods 
All consecutive ischemic stroke patients within 7 days from symptom onset who admitted 9 participating centers nationwide from 
2011/01 to 2012/01, were identified based on a prospective stroke registry. Research coordinators interviewed the patients or proxy 
responders who provided informed consents using IPAQ(International Physical Activity Questionnaire). Types of PA were classified 
as vigorous, moderate and walking activity and compared among tertiles of physical activity level as measured by metabolic equiva-
lent tasks in hours per week (METs-hours/week). Funtional outcome was assessed after 3 months from stroke onset using modified 
Rankin scale(mRS). Poor functional outcome was defined as mRS 3-6. 
Results  
Among 2211 patients allocated to this study, 1920 (86.8%) were interviewed, and 521 (28.0%) were classified to have poor 3 months 
functional outcome. Mean age (72.3±11.6 vs 64.4±12.6), the proportion of female (51.3% vs. 37.0%), ischemic heart disease (13.1% 
vs. 7.9%), and median NIHSS (8 vs. 2) was higher, and mean METs-hours/week of total PA was lower in (24.5 vs. 37.8, p<0.0001) 
in poor functional outcome group. After adjusting for age, sex, initial NIHSS, hypertension, diabetes, hyperlipidemia, ischemic heart 
disease, smoking, and stroke subtype by logistic regression analysis, odds ratio of lowest to highest MET tertiles for poor 3 months 
functional outcome were 0.59 (95% C.I 0.41-0.86), 0.48 (0.33-0.70), and 0.39 (0.27-0.57) with no-physical activity as a reference 
group. 
Conclusion 
Our study showed that increasing physical activity was inversely associated with the poor 3 months functional outcome after ische-
mic stroke in dose-response relationship.
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Figure 1 
Images of CT angiography and angiography which show a near-occlusion in the left internal carotid artery.  
 

 
 
 
Figure 2 
Angiographic images before and after stenting procedure 
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Symptomatic internal carotid artery near-occlusion, a prospective study
N. González-Nafría 1, J. Tejada-García1, L. B. Lara-Lezama 1, A. Álvarez-Noval 1, L. Redondo Robles 1, M. D. 
C. Riveira Rodriguez1, î Balboa Arregui2, A. M. Fernández-Martínez2, J. Hernández Rodriguez1, E. Solanas-Leto-
sa1, J. Fernández-López1

1Neurology, Hospital de León, León, SPAIN; 2Radiology, Hospital de León, León, SPAIN

QUESTION: 
Near-total occlusion of the internal carotid artery (ICA) represents a critical level of carotid occlusive disease, and its natural history 
has not been well defined. To date, there is no clear evidence of what is the most appropriate management for this entity. 
METHODS: 
We analyzed the characteristics of patients with symptomatic internal carotid near-occlusion who were admitted in our department 
from 2012 to 2015, as well as a description of the prognosis (concerning new TIA or stroke, evolution of stenosis and death) in re-
gards to the treatment of these patients. Carotid ultrasonography was performed in all patients with near-occlusion, followed by other 
work up studies such as CT or MRI angiography. The diagnosis was always confirmed by arteriography.  
RESULTS: 
We attended a total of 13 patients with symptomatic internal carotid near-occlusion. The mean age of patients was 73 years (65-83) 
and only 2 of the patients were women. The most frequent cerebrovascular risk factors were hypertension and smoking. Three pa-
tients presented a transient ischemic attack, 8 suffered a stroke and 2 of them referred transient visual symptoms. Six patients were 
medically treated and, in addition to the previous, the other 7 patients also received revascularization treatment (2 underwent end-
arterectomy and 5 carotid stenting procedures). During the follow-up period, the only patient who suffered a new ischemic stroke 
presented a total occlusion of the ICA after stenting treatment. Asymptomatic total occlusion was also observed in two patients recei-
ving medical treatment. One patient died in relation to a bacterial peritonitis and did not present complications.  
CONCLUSIONS: 
In our study, there were no differences between medical and interventional therapy for the TIA/stroke and mortality risk. However 
our study population is small so larger studies are required in order to know the optimal management of near-total ICA oclussion.

REFERENCES: 
- Mylonas SN, Antonopoulos CN, Moulakakis KG, Kakisis JD, Liapis CD. Management of Patients with Internal Carotid Artery Ne-
ar-total Occlusion: An Updated Meta-analysis. Ann Vasc Surg. 2015 Nov;29(8):1664-72. 
- Fox AJ, Eliasziw M, Rothwell PM, Schmidt MH, Warlow CP, Barnett HJ. Identification, prognosis, and management of patients 
with carotid artery near occlusion. AJNR Am J Neuroradiol. 2005 Sep;26(8):2086-94. 
- Koutsoumpelis A1, Kouvelos G, Peroulis M, Tzilalis V, Matsagkas M. Surgical and endovascular intervention on internal carotid 
artery near occlusion. Int Angiol. 2015 Apr;34(2):172-81.
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The ASCO phenotyping is useful to assess the severity of overlapping diseases underlying Ischemic stroke 
with extracranial arteries atherosclerosis and mortality risk in clinical practice
E. Sidarovich1, Y. Shabalina2, I. Petrovich2

1Neurolpogical, The Belarus Neurology and Neurosurgery Research Center, Minsk, BELARUS; 2neurological, Emergency Hospital , 
Minsk, BELARUS

The ASCO phenotyping (A: atherosclerosis; S: small-vessel disease; C: cardiac pathology; O: other causes) assigns a degree of like-
lihood of causal relationship to every potential disease (1 - for potentially causal, 2 - for causality is uncertain, 3 - for unlikely causal 
but disease is present, 0 - for absence of disease) commonly resulting in ischemic stroke (IS). The ASCO phenotyping may be useful 
to perform clinical trials, epidemiological and genetic studies, to evaluate best treatment strategy. 
Objectives The aim of our study was to evaluate the benefits of the ASCO phenotyping in the IS patients with extracranial arteries 
atherosclerosis (ECAA) in clinical practice. 
Patients & Methods. We prospectively assigned 238 consecutive IS patients with ECAA for the subtype classification using TOAST 
and ASCO phenotyping. The ASCO A1 grade was in 73/30,7%, А2 in 44/18,5%, А3 in 121/50,8% patients. The patients with the 
other causes (O) were not included in the study. 
Results. In 132/55,5% patients one leading underlying cause (grade 1) was detected (in 40/16,8% - A1S0C0, 54/22,7% - A3S1C0, 
38/16,0% - A3S0C1) what corresponded to large artery disease, small vessel occlusion, cardioembolism by TOAST criteria respec-
tively. In 64/26,9% patients with multiple underlying causes the ASCO high risk grade 1 was combined with one or two phenotype 
categories of grade 2 and/or 3 (A1 S0,2,3C0,3,2; А2,3S1C0,2,3; A2,3S0,2,3C1). 42/17,6% IS patients were classified by TOAST as cause unde-
termined: 26/10,9% patients had the overlap of 2 diseases with the ASC grade 1 (A1S0,2,3C1, A2,3S1-C1, A1S1-C0,2,3); 16 (6,7%) patients 
had a combination of different causes of grades 2 and/or 3. 
As a result, using TOAST the percentage of the patients with undetermined causes and the percentage of the patients with one lea-
ding cause (while ignoring diseases of grades 2 and/or 3) was 106 /44,5%, but using the ASCO phenotyping only 16/6,7% patients 
remained with uncertain cause, P = 
To evaluate the association of the ASCO phenotyping with IS mortality risk we used grade 3 for the potentially causal diseases and 
grade 1 for the diseases with unlikely IS causal link. In case the total sum of the ASC categories ≥5, the 30 - days and 90 - days 
period mortality was higher than in the patients with the total sum ASC categories< 5 (16/19,3% and 10/24,1% vs 13/8,4% and 
19/12,2%, P 
Conclusions  
The ASCO phenotyping is useful to assess the severity of overlapping diseases underlying IS with ECAA to improve the treatment 
and prevention strategies for a given patient. The estimation of the overlapping diseases combination severity should contribute to 
evaluate IS mortality risk.
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Acid uric in acute ischemic stroke: the URICIS study
S. Vidale1, F. Galati2, P. Postorino2, A. Consoli3, M. Arnaboldi1, D. Consoli2

1Sant‘Anna Hospital, Como, ITALY; 2, G Jazzolino Hospital, Vibo Valentia, ITALY; 3, Careggi Hospital, Florence, ITALY

Background and purpose: Uric acid is a potent antioxidant agent. However, its role in the clinical outcome after an acute ischemic 
stroke is still unclear and debatable. Aim of this study was to observe the prognostic role of this molecule on clinical outcome in a 
group of ischemic stroke patients. Material and Methods: Consecutive patients admitted to two Italian stroke units for ischemic stro-
ke between calendar years 2012 and 2013 have been enrolled. Demographical data, vascular risk factors, admission and follow-up 
clinical features have been registered. Uric acid, creatinine, blood glucose have been tested for each patient. Statistical analysis was 
performed using chi-square and t-test for univariate analysis. A conditional logistic regression was applied to determine the signi-
ficant prognostic negative factors. Results: 1235 patients was enrolled. Median age was 74 years and males were prevalent (53%). 
High blood pressure was the main vascular risk factor (69%). Median NIH value at admission was 7. Mean uric acid value was 
5.9 ± 4.2 mg/dL and hyperuricemia was present in 15.6% of patients, while hypouricemia in 7%. Positive functional outcome was 
achieved in 675 patients (54.7%). While 62% of patients with normal uricemia had good outcome, 67% of hyperuricemic subjects 
had poor outcome (p < 0.001). At multivariate analysis, age, clinical severity at admission, previous stroke and clinical syndrome 
were significantly related to poor clinical outcome (p > 0.001). A poor outcome was also associated to hyperuricemia condition (RR: 
1.753; 95%CI: 1.529 - 2.011; p > 0.001). Conclusion: In this study we observed a negative effect of hyperuricemia on functional out-
come. This condition could benefit from a promptly treatment, also in the acute phase of ischemic stroke.
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Severe dysphagia in stroke hospitalized patient 
L. Bubbico1,2, G. Ruoppolo2

1Disability Research Group, Italian Institute of Social Medicine/ISFOL, Rome, ITALY; 2Sense Organs, La Sapienza University, 
Rome, ITALY
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Comparison of the outcome between high-dose argatroban therapy and conventional therapy on acute car-
dio-embolic stroke
A. Ishibashi1

1Neurosurgery, Yokokura Hospital, Miyama, JAPAN
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SYMPOSIUM 13
Room: Sala Perla
Thursday, April 14
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ESC-EHF (European Headache Federation) Joint Symposium
The cerebrovascular component of migraine
Chairpersons: D.D. Mitsikostas, Greece and P. Martelletti, Italy      

Advances in understanding the pathophysiology of migraine
P.J. Goadsby, United Kingdom  

PFO and migraine
J. Bogousslavsky, Switzerland  and B. Piechowski-Jozwiak, UK

Is migraine a progressive condition with brain vascular damage? 
A. May, Germany     

Migrainous stroke
M. Ashina, Denmark    
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Effect of tracheostomy on swallowing and voluntary cough function in patients with stroke
S. J. Choi1, S. J. Lee2, S. W. Yoo2

1Rehabilitation medicine, Asan medical center, Seoul, SOUTH KOREA; 2Rehabilitation medicine, Dong-A University College of 
Medicine, Busan, SOUTH KOREA
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SYMPOSIUM 14
Room: Sala Casino
Thursday, April 14
17:00 – 18:30

Cerebrovascular Diseases - ESRF Joint Symposium

New requirements for clinical trials in Europe
Chairpersons: G. Fortwengel, Germany and H. von der Leyen, Germany   

Requirements for clinical trials in Europe get global a crucial step to a better future?
G. Fortwengel, Germany 

History, development and essential changes for clinical trials in Europe
H. von der Leyen, Germany  

EU 536/14 – what remains to be regulated on a national level
U. Wittkop, Germany   

Implications for investigators in IITs
A. Grund, Germany      

TEACHING COURSE 8
Room: Sala delle feste 
Thursday, April 14
17:00 – 18:30

Neuroimaging in the acute ischemic stroke patient – Quiz of challenging CT/MRI 
findings - Overview and examples discussed with the audience
Chairpersons: A. Schwartz, Germany and A. Harloff, Germany  

Advantages and pitfalls of CT/CTA imaging 
A. Harloff, Germany  

Advantages and pitfalls of MR/MRA imaging 
A.  Schwartz, Germany 
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MLC901 favors angiogenesis and associated recovery after ischemic stroke
C. Heurteaux 1, C. Gandin2, C. Widmann2, M. Lazdunski2

1UMR 7275 CNRS, Institut de Pharmacologie Moléculaire et Cellulai, Valbonne, FRANCE; 2UMR 7275 CNRS, Institut de Pharma-
cologie Moléculaire et Cellulaire, VALBONNE, FRANCE

Introduction 
There is increasing evidence that angiogenesis, through new blood vessel formation, results in improved collateral circulation and 
may impact on the long-term recovery of patients. We have previously demonstrated that MLC901, a preparation of herbal extracts, 
stimulates neurogenesis, neurite outgrowth, and synaptogenesis. Angiogenesis is directly associated with neurogenesis since blood 
supply is necessary for newly-formed neurons to survive. In addition, new blood vessels in ischemic boundary serve as scaffolds to 
guide neuroblasts to the region. 
Objective 
We aimed to investigate the effect of MLC901 on angiogenesis in a model of focal ischemia in mice. 
Materials & Methods 
MLC901 was administered in the drinking water (6g/L) of four-week old C57BL/6 male mice (Janvier) for 5 weeks before ischemia 
and then during reperfusion. Stroke was induced by 60 min of middle cerebral artery (MCA) occlusion using a 6-0 coated filament 
followed by reperfusion. Sham-operation was performed inserting the thread into the common carotid artery without advancing it to 
occlude MCA. 
The expression of vascular endothelial growth factor (VEGF) and angiopoietin 1 (Ang1)/ angiopoietin 2 (Ang2), and the regulation 
of key proteins known to mediate angiogenesis (hypoxic inducible factor (Hif1α) and erythropoietin (EPO)) were analyzed by ELI-
SA, Western blot, and immunohistochemistry. 
Results 
MLC901 stimulates angiogenesis and modulates the expression of angiogenesis-regulated molecules in response to focal cerebral 
ischemia. While VEGF levels on ELISA were transiently increased in vehicle-treated ischemic mice compared to sham at 24 hours 
and 3 days with a tendency to return to baseline at 14 days, MLC901 treatment lead to twice as much VEGF levels at 3 and 14 days 
compared to vehicle (p 
MCAO triggered a 2-fold increase in Hif1α protein levels at 3 days and remained elevated for at least 14 days (Figure 2 a-b-c), 
mainly restricted to neurons and astrocytes in the peri-infarct area (Figure 2 d). MLC901 particularly stimulated the late (14 days) 
up-regulation of Hif1α (Figure 2). Furthermore, MLC901 stimulated EPO level by 1.75-fold (Figure 2 a-b) which was confirmed by 
immunohistochemical study, and was mainly apparent in neurons and astrocytes surrounding the infarct, and was often colocalized 
with VEGF around endothelial cells and microvessels (Figure 2e). 
Conclusion 
MLC901 stimulates revascularization and repair of the neurovascular unit after ischemic stroke. These findings complement our pre-
vious findings on the effect on neurogenesis and other therapeutic properties of MLC901.

Oral Session 13
Experimental and translational stroke research including genetics 
Chairpersons: M. Fatar, Germany and I. Lestro Henriques, Portugal
 
Room: Sala Mangano
Thursday 14 April 
17:00 – 18:30
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Ultrasound mediated shRNA microbubbles targeted gene delivery in silencing toll-like-receptor 4 gene ex-
pression
Y. Liang1, X. Zheng1, J. Chen1, X. Fang1

1Neurology, The Third Affiliated Hospital of Guangzhou Medical University, Guangzhou, CHINA
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Differential gene expression analysis and its pattern in the human genome: an in-silico study on ischemic 
stroke
H. N. Singh1

1School of Sciences, Noida International Univeristy, Gautam Budh Nagar, INDIA

Background: Ischemic stroke is a multi-factorial complex neurologic insult that is mediated by a specific interplay between genes 
and gene products and their interactions with other genes and the environment. A blood-based biomarker of acute ischemic stroke 
would be of significant value in clinical practice. 
Aim: In present study, we aimed to find the global differential gene expression pattern in the stroke patients. 
Materials & Methods: The microarray dataset GSE22255 (http://www.ncbi.nlm.nih.gov/sites/GDSbrowser?acc=GDS4521) was re-
trieved from the GEO database, which includes mRNA expression data of peripheral blood mononuclear cells of 20 controls and 20 
ischemic stroke patients. The bioconductor “affy” package was used to calculate mRNA expression and further pair-wise t-test was 
applied to find the significant differential expression (p < 0.01). Lastly, differentially expressed genes were mapped to DisGeNET 
(V3) database to find gene disease association. 
Results: A total of 851 genes were found to be significantly altered in the stroke patients which comprises 542 genes upregulated 
and 309 genes were downregulated. Chromosome 1 was observed to be carrying highest number of genes (n = 71) showing altered 
expression in the disease which is followed by Chromosome 19 (n = 69). The size of chromosome 19 was one-fourth of the chromo-
some 1, however, the results showed approximately similar number of affected genes located on both the chromosome (Figure 1). 
Upregulated genes were observed to be higher all across the human chromosomes except few exceptions i.e. chromosome 16 and 18 
carry similar number of affected genes 18 and 2 respectively. The shortest chromosome 21 is only chromosome that was observed to 
carrying higher number of downregulated genes (n = 4) than upregulated (n = 3) (Figure 1). Mapping of the differentially expressed 
genes (n = 851) with the database showed only 22 genes which were found to be downregulated in the disease phenotype (Table 1). 
Conclusions: The genome wide expression analysis showed, chromosome 19 was most affected in the ischemic stroke phenotype at 
genetic level. A large number of genes were found to be altered in disease phenotype which indicates probability of ischemic stroke 
to be a clinical expression of other human diseases. The identified genes showing altered expression could be probable candidate for 
the therapeutic target sites, however, further ‘Gene Set Enrichment Analysis’ is required for the validation. 

Figure 1 
 

 
 
 
Figure 2 
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Brain microvessel dysfunctions in experimental stroke of the aged
M. Bacigaluppi1, G. S. Gullotta1, M. Gallizioli1, G. Martino1

1Università Vita- Salute San Raffaele, Milano, ITALY

During ageing the brain undergoes a series of structural and functional modifications that alter its response to injury. One of the 
consequences of this functional decline is that cerebral ischemic stroke mainly affects the elderly population leading, compared to 
young, to a worse clinical outcome. A possible explanation for this finding is the occurrence of age-related alterations of the molecu-
lar and cellular mechanisms necessary to maintain the functional integrity of brain microvessels. 
We here studied the functional and structural alterations of brain microvessels that occur in the aged after experimental stroke. 
Upon experimental ischemic stroke aged mice showed, compared to young, significantly increased disability and mortality. Neuronal 
loss was increased in aged vs. young mice, while the ischemic lesion volume and brain oedema were similar. Structurally the blood 
brain barrier permeability appeared slightly less in aged mice after stroke. Functionally cerebral microvessels from aged ischemic 
mice showed an increased no-reflow phenomenon as documented by laser Doppler flow, erythrocyte entrapment, as well as blood 
vessel constrictions. Aged mice showed increased nitrative stress in the peri-ischemic area. Suppression of this oxidative- nitrative 
reduced the no-reflow improving tissutal survival and mortality rates of aged mice. 
Age-related structural changes of the blood-brain barrier, while not affecting its permebility properties, impair its vasoregulatory 
capacity. This might lead, in turn, to a reduced perfusion of brain tissue after ischemia that might represent the pathophysiological 
substrate inducing the worsened disability and mortality observed in aged mice suffering from ischemic stroke.

Figure 1 
Chromosome wise density of genes showing altered gene expression in Ischemic Stroke Patients. 
 

 
 
 
Figure 2 
mRNA expression level of peripheral blood mononuclear cells of normal and corresponding ischemic stroke patients. 
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Neuroprotective study of citalopram in middle cerebral artery occlusion model of stroke in rats
Y. K. Gupta1, S. Gupta1, U. Sharma2, N. R. Jagannathan 2

1Pharmacology, All India Institute of Medical Sciences, New Delhi, INDIA; 2NMR & MRI Facility, All India Institute of Medical 
Sciences, New Delhi, INDIA
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MRI stem cell tracking for intra-arterial and intra-venous therapy in experimental cerebral ischemia
B. Argibay-González1, R. Iglesias-Rey1, U. Himmelreich2, C. Correa-Paz1, F. Montaos1, M. Rodríguez-Pérez1, M. 
Pérez-Mato1, F. Campos1, J. Castillo1, T. Sobrino1

1Clinical Neurosciences Research Laboratory, Health Research Institute of Santiago de Compostela, Santiago de Compostela, 
SPAIN; 2Biomedical MRI - Department of Imaging and Pathology, KULeuven, Leuven, BELGIUM

Question: The use of mesenchymal stem cells (MSCs) represents a promising cell-based therapy for ischemic stroke. Both int-
ra-venous (IV) and intra-arterial (IA) administration routes have been proposed; however, the optimal route of cell administration is 
still unknown in terms of brain cell migration, localization or survival. Therefore, our aim was to study the brain cell distribution and 
protective effect of MSCs labeled with dextran-coated superparamagnetic nanoparticles, and delivered IA and IV during the acute 
phase in an animal model of cerebral ischemia. 
Methods: MSCs were obtained from Cultrex - Trevigen, and labeled with homemade dextran coated superparamagnetic nanopar-
ticles. The animal model of cerebral ischemia was induced by a transitory intraluminal occlusion of the middle cerebral artery (tM-
CAO) in Wistar rats. IV cell administration was performed through the jugular vein, while IA administration through the ipsilateral 
internal carotid artery. A dose of 1x106 and 0.25x106 labeled MSCs was tested in the IV and IA route administration, respectively. 
Cells were administered at 4 hours after ischemic onset. Magnetic Resonance Imaging (9.4T horizontal bore magnet Bruker BioSpin, 
Ettlingen, Germany) was performed to assess the territory affected by the occlusion and to study cell biodistribution by T2 and T2* 
weighted images. Serum VEGF and IL-6 levels were measured at 14 days after MCAO onset. Finally, neurogenesis and angiogene-
sis were analyzed by immunofluorescence in brain tissues obtained at the end of the study (14 days after MCAO). 
Results: D-MNPs labeled MSCs were clearly detected in the brain by MR T2*weighted images at 4h, 24h and 3 days after the IA 
injection (Figure 1). However, MRI did not detect these D-MNPs labeled MSCs in brain after IV administration. IA route did not 
showed higher protective benefits than IV. In fact, infarct volumes for IA administration of MSCs were slightly increased respect to 
control or IV administration of MSCs. On the other hand, no differences were observed for neurogenesis and angiogenesis analysis 
as well as serum levels of VEGF and IL-6. 
Conclusions: Only MSCs injected by IA route reached the brain and were detectable by MRI during the first 3 days after delivery, 
guaranteeing the cellular proximity to the injury site. However, MSCs injected following IA route did not improve the outcome after 
cerebral ischemia compared to IV route.

Figure 1 
MR T2* weighted images of one ischemic animal injected (IA) with 0.25x106 D-MNPs labeled MSCs at different time-points. 
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Connexin43 mimetic peptide peptide5 reduces blood-brain barrier permeability in hemorrhagic transfor-
mation associated with delayed recombinant tissue plasminogen activator treatment in ischemic stroke
H. Chu1, Y. Tang1, Q. Dong1

1Neurology, Huashan Hospital, Fudan University, Shanghai, CHINA

Background: Thrombolysis with recombinant tissue plasminogen activator (rtPA) for acute ischemic stroke may increase the risk of 
hemorrhagic transformation (HT) and blood-brain barrier (BBB) disruption is the key target for HT injury. It was reported transiently 
blocking connexin43 (Cx43) by Cx43 mimetic peptide peptide5 reduced vascular leak after retinal ischemia. The purpose of this stu-
dy was to investigate the effect of peptide5 on BBB permeability in delayed rtPA treatment-induced HT in ischemic stroke. 
Methods: Spontaneously hypertensive rats underwent middle cerebral artery occlusion with reperfusion. Peptide5 and rtPA were ad-
ministrated immediately and 6 hours after reperfusion. Rats were killed at 24 hours and brains were evaluated for BBB permeability 
and level of Cx43 protein. We also examined the role of peptide5 in rtPA-induced cell permeability and tight junction proteins (TJPs) 
expression under hypoxia/reoxygenation (H/R) in the cultures of rat brain microvascular endothelial cells (RBMEC). 
Results: Immunofluorescence showed that Cx43 staining was colocalized with CD31-positive endothelial cells of microvessels. De-
layed rtPA treatment induced significant HT, enhanced BBB permeability and increased Cx43 expression. rtPA-associated HT and 
BBB disruption were attenuated by peptide5 treatment. In cell cultures, rtPA up-regulated Cx43, but reduced TJPs expression. Mean-
while, rtPA induced increase of RBMEC permeability and cell death, which was blocked by peptide5. In addition, peptide5 protected 
TJPs, including zonula occludens-1 and occludin from reduction due to rtPA administration. 
Conclusion: These findings demonstrate that peptide5 attenuated BBB disruption in delayed rtPA treatment-induced HT by blocking 
endothelial Cx43 hemichannel and the main target may be protection of TJPs. Our data may provide new treatment for attenuating 
HT and enhancing the safety of rtPA in ischemic stroke.
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Validation of microRNA expression profiles in sera of ischemic stroke patients having severe stenosis of int-
ra- and extra-cranial vessels
J. Kim1, H. Jeong1, J. Hwang1, J. Kim1

1Neurolgoy, Chungnam National University, Daejeon, SOUTH KOREA

Questions: We validated differences of miRNA expression profiles of serum between ischemic stroke patients, who had no or severe 
stenoses on intra- and extra-cranial arteries. Methods: We initially compared miRNA expression profiles in the sera obtained from 
8 stroke patients, who had severe stenosis of cranial arteries, with other 8 patients, who had non-stenosis of the vessels using Taq-
man Low Density Array using TaqMan® Array MicroRNA Cards (Applied Biosystems®, Life Technologies). Next, we identified 
miRNAs, which was significantly higher and lower expression in the atherosclerosis than the no-atherosclerosis patients. Finally, we 
validated the significance of the identified miRNAs in other 37 atherosclerosis and 38 no-atherosclerosis patients. The expression 
differences of each identified miRNAs were compared between the two groups using ΔCT obtained with real-time RT-PCR. Results: 
Five miRNAs (miR30C; miR212; miR372; miR454; miR744) were identified to be up- and down-regulated in stenosis patients on 
profiling and identification experiments. miR197 was used as reference one for the identification of the present study. On validation 
experiments, ΔCT of miR212 showed significant lower expression in atherosclerosis (4.76±1.45) than no-atherosclerosis (5.58±1.42, 
p<0.05). Other RNAs (miR30C, Atherosclerosis patients, 0.78±2.35, vs. no-atherosclerosis patients, 1.72±3.34; miR372, 11.87±3.04 
vs. 11.71±3.14; miR454, 2.22±2.74 vs. 2.13±3.33; miR744, 9.40±5.14 vs. 7.90±4.43) showed no significant difference between the 
two groups. Conclusion: We identified and validated significant decrease ΔCT, which means expression increase, of miR212 from 
the stroke patients having severe atherosclerosis patients
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The induction of granulocyte colony stimulating factor in cerebrospinal fluid following subarachnoid he-
morrhage: a new candidate predictor of positive and negative outcomes
H. Wada1, N. Ishii2, Y. Sekihara2, M. Sato3, Y. Wada4, S. Ota3, A. Matsuno 1

1Department of Neurosurgery, Teikyo University, Tokyo, JAPAN; 2Neurosurgery, New Tokyo Hospital, Chiba, JAPAN; 3Neurosur-
gery, Ota Memorial Hospital, Hiroshima, JAPAN; 4, Radioisotope Center, The University of Tokyo, Tokyo, JAPAN

Background: The arterial vasospasm following subarachnoid hemorrhage (SAH) is the most important factor to the morbidity and 
morality. Recently, the concept as early brain injury has been featured, including microvascular embolization and cerebral cortex de-
pression. However, the mechanism that causes vasospasm and developing delayed cerebral ischemia are still poorly understood. As a 
valuable clue to the cause of vasospasm, we observed the recruitment of bone marrow (BM)-derived mononuclear cells into the en-
dothelium on vasospasm recovery phase following the endothelial apoptosis on vasospasm peak phase by rodents SAH model expe-
riments. Based on this finding, we tired to validate the cytokine level including Granulocyte-Colony Stimulating Factor (G-CSF) in 
Cerebrospinal Fluid (CSF) of human SAH specimens, focusing on the relationship with the occurrence of vasospasm and outcomes. 
Method and Results: We measured 27 cytokine concentrations in CSF and blood serum of human SAH specimens (at Day 1, 3, 6 and 
9) including intermittent lumbar drainage group (intravascular surgery, n=21, clipping surgery, n=3) and continuous lumbar drainage 
group (intravascular surgery, n=16, clipping surgery, n=5). Related to vasospasm, among 27 cytokines, we found the continuous ele-
vation of G-CSF concentration in CSF, not in serum, of patients who had no vasospasm in all poor-grade SAH groups. Meanwhile, 
almost half of good-grade SAH cases had no increasing tendency of G-CSF concentration without vasospasm. All spasm cases did 
not have the continuous elevation of G-CSF concentration in CSF during vasospasm phase. Regarding the outcomes, all patients 
who had the extremely high level concentration of G-CSF (>1000pg/ml) at the onset of SAH (Day1) were fetal death cases. 
Conclusions: As supportive evidence for the contribution of endothelial recruitment of BM-derived mononuclear cells in 
vasospasm-recovery phase, the continuous induction of G-CSF in CSF of clinical specimens was observed in no-vasospasm cases, 
especially in poor-grade SAH groups. The good-grade SAH cases might have less endothelial damage and then less induction of 
G-CSF. The extremely high level concentration of G-CSF in CSF at the onset of SAH in all fetal death cases might be reflecting the 
fetal early brain injury. Hence the induction of G-CSF in CSF of SAH cases delivers a key message to a strategy for SAH therapy.
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Short term outcomes of endarterectomy to asymptomatic extracranial carotid artery disease
M. Kalender1, O. Ugur1, A. N. Baysal1, H. Gokmengil1, K. Durgut1

1Cardiovascular Surgery, Konya Training and Education Hospital, Konya, TURKEY

Background and Purpose 
Carotid endarterectomy is the treatment of choice for patients with high-grade carotid stenosis (1). TIAs occurred in nearly 70 
percent of patients as the qualifying event for entry in the NASCET trial cohort, and observational data suggest that ischemic stro-
ke due to extracranial carotid disease is preceded by TIA in 50 to 75 percent of patients [2]. However, these data may be subject to 
selection bias, as large disabling or lethal strokes were systematically excluded from NASCET and most studies assessing prestroke 
symptoms due to the inability to obtain a direct patient history. Some experts have argued that this evidence supports a conservative 
approach to carotid revascularization (carotid endarterectomy [CEA] or carotid stenting) in asymptomatic patients [3,4];The objecti-
ve is to evaluate outcomes of CEA based on preoperative symptom status. 
Methods

The retrospective study included subjects surgically treated internal carotid artery (ICA), in the period from August 2008 to August 
2015. Given the involvement of ICA stenosis patients were divided into two groups. Group A consisted of 41 patients with no neuro-
logical symptoms (Asymptomatic). with preoperative neurological symptoms (vertigo, amaurosis fugax, TIA and a small stroke) and 
group B of 62 patients with preoperative neurological symptoms (vertigo, amaurosis fugax, TIA and a small stroke). Stenosis detec-
ted with Doppler ultrasound confirmed with MRI in angiography. 
Results 
Table 1 depicts baseline patient characteristics and there were no significant difference among groups except risk groups (Group 
A had more high risk grouped patients p<0.05). Asymptomatic patients’ group was associated with significantly more postoperati-
ve mortality compared with symptomatic patients’ group (p=0.05) (table 2). None of preoperative variables were associated with 
postoperative stroke (table 3a). On the other hand among symptomatic patients preoperative TIA complaint were statistically associ-
ated with higher postoperative stroke rates (table 3b). High risk cardiac grouped patients were found to be associated with postopera-
tive MI (p<0.05).  
Conclusion 
Asymptomatic carotid artery disease patients’ surgery time should be planned according to their cardiac risk factors. 
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Early cranioplasty after decompressive craniectomy for stroke is a risk factor for postoperative complica-
tions: a single-center study
V. Borger1, P. Schuss1, K. Thomas1, H. Vatter1, E. Güresir1

1Department of Neurosurgery, Rheinische Friedrich-Wilhelms-University Bonn, Bonn, GERMANY

Objective: Decompressive craniectomy (DC) for malignant stroke mandates subsequent cranioplasty (CP). Several previous reports 
suggested early CP for a better neurological recovery. However, the timing of CP after DC remains still controversial. Therefore, 
the aim of this study was to analyze patients who underwent CP due to cerebral infarction concerning timing of CP and associated 
postoperative complications. 
Methods: Between 2007 and 2014, CP was performed in 75 patients who previously underwent DC due to supratentorial cerebral 
infarction. Patients were divided into two groups (early CP vs. late CP) according to the time from DC to CP (< 3 months vs. ≥ 3 
months). Patient characteristics, timing of CP, and CP related postoperative complications were analyzed. 
Results: Overall, CP was performed early in 12 (16%), and late in 63 patients (84%). Overall complication rate after CP was 18%. 
Complications included wound healing disturbance in 8 patients (11%), EDH or SDH in 4 patients (4%) and others in 2 patients 
(3%). Patients, who underwent CP early after DC, suffered significantly more often from complications compared to patients who 
underwent CP late after initial DC (5 out of 12 patients [42%] vs. 8 out of 63 patients [13%]; p=0.02). In the multivariate analysis, 
early CP was a significant predictor of postoperative complications after CP (p=0.01; OR 6.04; 95% CI 1.4-24.9). 
Conclusions: The present data suggests that patients who underwent DC for stroke might benefit from CP performed more than 3 
months after DC due to a lower postoperative complication rate.
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New intervention technique for treatment vertebrobasilar insufficiency
I. Sinitsyn1, S. Skrylev1, M. Tanashyan 1, R. Medvedev1, P. Fedin1, T. Evdokimova1, A. Koshcheev1, V. Shchipa-
kin1

1Vascular and interventional surgery, Research center of neurology, Moscow, RUSSIAN FEDERATION

Background 
The stenting of vertebral artery ostium is an alternative for classic surgery on vertebral artery. 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 vascu-
lar scaffold system was used in the vertebral artery stenting for prevention of the ISR. 
Purpose: 
We sought estimate frequency of ISR after bioresorbable vascular scaffold system stenting. 
Methods: 
16 Bioresorbable 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 (80%) were males from 60 and older. The vertebrobasilar insuffi-
ciency was diagnosed on ground of anamnesis, results of neurological investigation. 35% of patients had a stroke previously. The 
stenosis of vertebral artery ostium was determined by ultrasound scanning (Toshiba Viamo, Japan). The lumen of vertebral artery 
was restored to normal from all patients. Patients were investigated by ultrasound scanning and brainstem auditory evoked potential 
6 month and 12 month after stenting. 
Results: 
The was no lethal outcome, strokes during the observing time. It was not ISR vertebral artery confirmed by ultrasound scaning. 
Conclusion: 
This observing shows the stenting of vertebral artery by bioresorbable vascular scaffold system is safe and efficacious. However, the 
multi-cases study is necessary for definition of influent on frequency in stent restenosis.

Figure 1 
 

 
 
 
Figure 2 
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Surgical and interventional treatment of extracranial carotid artery aneurysm: a 6-case review
M. Qi1, Y. Ma1, L. Jiao2

1Department of Neurosurgery, Xuanwu Hospital, Capital Medical University, Beijing, CHINA; 2Department of Interventional Radio-
logy, Xuanwu Hospital, Capital Medical University, Beijing, CHINA

Questions: Extracranial carotid artery aneurysms (ECAA) are relatively rare disease, and some patients can be diagnosed only after 
focal cerebral ischemia. The treatment methods include surgical resection and reconstruction, interventional therapy and hybrid the-
rapy combining surgery and interventional therapy. We review the treatment and complications of 6 cases in our center. 
Methods: We retrospectively analyzed 6 patients with ECAA from March 2004 to September 2015, including 1 male (16.67%), 5 
female (83.33%) with an average age of 70 yrs (59-82yrs); and 3 patients underwent interventional treatment (50%), 3 patients un-
derwent surgical treatment (50%) including 2 patients with interventional assistance. 
Results: 3 cases were treated with interventional therapy, 2 patients underwent carotid artery stenting, and 1 patient was treated by 
balloon occlusion, of whom 1 patient treated by stenting had rupture of the aneurysm during treatment, 2 patients had recurrence 
of aneurysms and had secondary treatment, 2 patients had skin bursts. 3 patients underwent surgical treatment, of whom 2 patients 
underwent surgical resection of the aneurysm with balloon assistance to occlude the outflow tract. After resection of the aneurysm, 
reconstruction of the vessel with/without artificial vessel were performed. 1 patient had ipsilateral vocal cord paralysis and voice 
hoarse, and no cerebral ischemia events developed in surgical treated patients. 
Conclusion: Patients with interventional treatment may develop cerebral ischemia, local skin ulceration etc, while surgical treatment 
may lead to vocal cord paralysis and potential infection and other complications, suggesting that different treatments of ECAA have 
their cons and pros which needs to be investigated in further clinical study.
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Possibilities of the renessaince of microsurgical embolectomy assisted by daily cadaver practice 
A. Csókay1, A. Josvai1

1Neurosurgery, Military Hosp, Budapest, HUNGARY

Question 
The recent studies provide definite evidence to the superiority of mechanical embolectomy and lysis against only lysis. There are two 
choices of mechanical embolectomy: endovascular and exovascular route. In spite of higher chance of further microembolization and 
necessity of long life anticoagulation at present the endovascular embolectomy seems to be the best, but is unavailable to 4/5 of the 
world. Even in rich countries more than 40% of cases cannot have free equipment and experts availabe in any time. Depending on 
the country single use devices are relatively expensive (2-3000 EU/ procedure). Direct surgical embolectomy has not spreed because 
of surgical insufficiency „only expert neurosurgeons could perform it quickly enough” (Gobin et al: phase1 study of Mechanical Em-
bolus removal in Cerebral Ischaemia Stroke 2004).  
More and more well experienced exovascular microsurgeons report same good results as endovascular approach. The time to reper-
fusion becames shorter, the danger of further microembolization is reduced, because of total removal of clot. Further andvantages 
consists of easier availability of experts and free OR at any time. 
One problem has appeared. Reduction of the number of microvascular surgery led to reduction of well experienced microvascular 
neurosurgeon in the last two decades because of the endovascular breaktrough. 
Methods 
Our experience, daily fresh cadaver excerises prove very fast recollection of microsurgical experience. Fresh cadaver situations in 
brain, modellize life like stiutaions of ischemic stroke almost completly. 
Results 
In the course of 140 excersises we worked out new ultramicrosurgical techniques (fingertip support, straight needle, tangentional 
clipping). The average time (skin-to reperfusion) of modelized embolectomy in fresh cadaver less than 15 minutes. 
Conclusion 
Daily fresh cadaver excersises makes easier the surgical embolectomy not only in the anterior circulation but in the posterior circula-
tion as well. 
 
Reference: Csókay A, Imreh D, Papp A, Valálik 
Straight needle with fingertip support technique reduces exclusion time during bypass (in vitro, in vivo animal study): a technical 
note Acta Neurochirurgica 154:(10) pp. 1851-1854. (2012) 
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Acute reperfusion without recanalization: assessment of collaterals using perfusion-weighted MRI 
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An audit of VTE prophylaxis following acute stroke in a district general hospital in the United Kingdom

J. Bansal1, E. L. Tang1, K. Lwin1, M. Ahmad1, S. Muthusamy1, T. Mukherjee1, S. Warns1, A. Alsowmely1, G. Za-
chariah1, S. Shah1, R. Kirthivasan1, V. Umachandran1

1Stroke Unit, Broomfield Hospital, Chelmsford, UNITED KINGDOM
Introduction 
Acute stroke patients are at risk of venous thromboembolism (VTE) due to immobilisation and age. The incidence of VTE in acute 
stroke patients is estimated to be between 10-60%; with lower incidences being attributed undiagnosed asymptomatic thrombi. Pro-
active prophylaxis post-stroke can reduce morbidity and mortality from VTE. The 2010 NICE guideline states that low molecular 
weight heparin (LMWH) should be considered in stroke patients who have major restriction of mobility, previous history of VTE, 
dehydration or comorbidities (such as malignant disease). The 2015 update recommended the use of intermittent pneumatic com-
pression (IPC) for immobile patients within 3 days of acute stroke. 
Objectives 
To audit the uptake of VTE prophylaxis in acute stroke patients in Mid Essex Hospitals Trust. 
To find out if simple changes can increase rates of correct VTE prophylaxis. 
Patients & Methods 
Real-time collection of VTE prophylaxis prescription data from drug charts, performed on 4 separate days. Only acute stroke pa-
tients on the acute stroke unit were included (n=78, age range 51-100). After the second data collection, change was implemented. 
Doctors were advised to mark a VTE prophylaxis review date on patient drug charts (Fig.1) and were prompted to have regular VTE 
discussions for each patient. At 1 and 2 months, VTE prophylaxis prescriptions were re-audited. Lack of VTE prophylaxis within 14 
days post acute stroke was defined as acceptable, as guidelines for starting LMWH before 14 days are still in progress. 
Results 
Initially, 60.1% (25/41) of all acute stroke patients had correct VTE prophylaxis. 24.4% (10/41) were taking prophylactic LMWH. 
26.7% (11/41) had contraindications to LMWH, including the 17.1% (7/41) taking a novel oral anticoagulant (NOAC). LMWH was 
not indicated for 1 patient, who was mobilising. IPC devices were indicated but not prescribed for 11 patients (26.8%). No patients 
had a review date marked on the drug chart. 
After doctors were encouraged to review VTE proactively, 78.4% (29/37) of patients had been prescribed correct VTE prophylaxis, 
an increase of 18.3%. 81.1% had the correct pharmacological VTE prophylaxis, an increase of 21%. LMWH was contraindicated in 
29.7% (11/37) of the patients; 18.9% (7/37) were on NOACs and 2.7% (1/37) had been thrombolysed. 8.1% (3/37) were mobilising 
and VTE prophylaxis was not indicated. Again, IPC devices were not prescribed to any of the 5 patients for whom it was indicated. 
13 patients did not have LMWH prescribed despite lack of contraindications. Of these, 46.2% (n=6) had a review date marked on the 
drug chart. 
Conclusion 
Simple interventions, such writing review dates for VTE prophylaxis and proactively promoting discussions about VTE,  
can improve the rate of correct LMWH use post stroke. However, further interventions are required to promote correct use of IPC. 

Figure 
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Volumetric flow rate estimation in digital subtraction angiography
C.- Y. Hsu1, A. Alaraj1,2, A. Linninger1,2

1Bioengineering, University of Illinois at Chicago, Chicago, USA; 2Neurosurgery, University of Illinois at Chicago, Chicago, USA

Digital subtraction angiography provides qualitative assessment of a patient‘s vascular health during interventional surgery. Ho-
wever, quantitative metrics such as volumetric flow rate is unavailable. We introduce an inversion algorithm to utilize the anatomy 
captured in 3DRA and concentration trajectory in 2D-DSA to estimate the volumetric flow rate. The inversion algorithm optimizes 
for boundary pressures that will result in the most similar concentration trajectory as in the 2D-DSA observation under flow principle 
constraints such as conservation of mass, HagenPoiseuille, and species transport. Once the boundary pressures are determined, the 
volumetric flow rate can be decided using substitution in the Hagen-Poiseuille. We collected retrospective clinical cases that have 
both 2D-DSA and 3DRA in the Department of Neurosurgery and compared the estimated volumetric flow rate with quantitative ma-
gnetic resonance angiography results. The high goodness of fit, R2=0.87, between our inversion estimation and quantitative magnetic 
resonance angiography demonstrated the accuracy of our algorithm. Moreover, our inversion algorithm combined with the required 
image processing produces flow estimates within five minutes. The efficient implementation of our procedure and utilization of only 
digital subtraction angiography facilitates the application in clinical settings.
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Different pattern of white matter microstructural changes in vascular cognitive disorder predementia and 
amnestic mild cognitive impairment: a diffusion tensor imaging study
Y. Yu1, X. Liang2, G. Gong2, Y. Han3, C. Yin4

1Dept of Neurology, Hongqi Hosp of Mudanjiang Medical Univ, Mudanjiang, CHINA; 2State Key Lab of Cognitive Neuroscience 
and Learning, Beijing Normal Univ, Beijing, CHINA; 3Dept of Neurology, , Xuan Wu Hosp of Capital Medical Univ, Beijing, CHI-
NA; 4Dept of Neurology, Hongqi Hosp of Mudanjiang Medical Univ, Mudanjiang, Heilongjiang,, CHINA

White matter (WM) damage could be observed in both vascular cognitive disorder predementia (VCD-P) and amnestic mild cogniti-
ve impairment (aMCI). In the period of VCD-P, the degree of cognitive decline was similar to aMCI, but the specific memory deficit 
were different in the two groups. Whether there were any differences between VCD-P and aMCI in the region or degree of WM im-
pairment hadn’t been detected. It is still unclear about the relationship between the cognitive tests score and the changes in brain in 
the two groups. To test this, 28 VCD-P patients (12 male, ages 46-77 years) and 34 aMCI (14 male, ages 51-79 years, well matched 
with those VCD-P in age, sex and education) were recruited, and all of them underwent a comprehensive neuropsychological as-
sessment, structural MRI, DTI as well. We compared fractional anisotropy (FA), mean diffusivity (MD) of whole brain WM regions, 
and compared the interaction between those DTI parameters and the cognition tests score. The diffusion tensor was reconstructed, 
analyzed by tract-based spatial statistics(TBSS). The major findings of our study were as follows: (1)There were no significant dif-
ferences in the severity and region between the two groups; (2) in regions such as temporal lobes, parietal lobes, occipital lobes and 
corpus callosum, and internal capsule, the interactions between FA and Auditory Verbal Learning Test (AVLT) Immediately recall, 
FA and Fazekas score (FS) were found different in the two groups. Our findings suggest the VCD-P was not different from aMCI in 
the severity or region of WM impairment, while the cognition influenced by WM impairment was different. These findings provide 
insights into the biological mechanism of cognitive disorders and highlight the potential of DTI as the imaging biomarker for diag-
nosis.  
All authors report no conflicts of interest. This work was supported by the National Natural Science Funds of China (Grant No. 
81301188).
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Evaluation of dissecting aneurysm wall of vertebral artery
I. Keiji1, I. Matsubara1, M. Igase2, N. Tei1, D. Shoda1, J. Goishi1, K. Sadamoto1

1Dept. of Neurosurgery, Washokai Sadamoto Hospital, Matsuyama, JAPAN; 2Geriatric Medicine, Ehime University, Toon, 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 method we have already reported the vessel wall analysis 
of intracranial main arteries in the aspect of atherosclerotic changes, and this time we evaluated the interval change of the dissecting 
aneurysm wall of vertebral artery. 
(Methods) We have collected 2 patients with a dissecting aneurysm of vertebral artery, among which one had an occlusion of uni-
lateral vertebral artery due to the dissection, and another one had only the dissecting vessel wall. Both patients underwent 3T MRI 
(SIGNA HDxt: GE healthcare), with which two images of 3D-TOF and T1-CUBE, which is one of 3D-FSE sequence created by GE 
healthcare, were obtained. Sequentially both 2 images were also obtained at the onset, 1, 2, and 4 weeks after the onset, using those 
images the interval changes of the dissecting aneurysm wall were observed. 
(Results) At the onset the occlusion case revealed obvious high intensity area on T1-CUBE image in the lesion, which was supposed 
to be a hematoma change, on the other hand the dissection case had irregular high intensity area surrounding the vessel, which was 
estimated to disclose the inflammation of the vessel wall. On T1-CUBE image obtained 4 weeks after the onset high intensity lesion 
of former case had been observed yet, whereas that of latter case had almost disappeared. That difference might be attributable to the 
difference of contents of the lesion. 
(Conclusion) New sequence of T1-CUBE can delineate the destroyed vessel wall of dissecting aneurysm as the high intensity area, 
however the visual appearance and the interval change seem to be different depending on contents. Further investigation would be 
necessary to figure out that difference.
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Risk stratification and prognostication in carotid stenosis by FDG-PET imaging of plaque inflammation 
A. Ahmad1, A. K. Sinha1, H. L. Teoh1, B. P. Chan1, L. L. Yeo1, P. Paliwal1, R. C. S. Seet1, P. A. Seow1, L. Wong1, 
C. S. Hong1, V. K. Sharma1

1MEDICINE, NUHS , Singapore, SINGAPORE

Background and aims: Symptomatic carotid stenosis is associated with an increased risk of early stroke recurrence. Currently, 
therapeutic decisions are largely based on the luminal narrowing, which mainly explain the cerebral ischemia related to regional hy-
poperfusion. Plaque inflammation, the initiating event for plaque rupture and thromboembolism (artery-to-artery embolism), is not 
evaluated routinely in patients with carotid stenosis. Using combined 18F-fluorodeoxyglucose positron-emission tomography (FDG-
PET)/computed tomography (CT), we investigated the role of plaque inflammation and stroke recurrence in our cohort of stroke pa-
tients with recently symptomatic carotid stenosis. 
Methods: This ongoing prospective study aims to include consecutive patients within 30-days of recent stroke and ipsilateral carotid 
stenosis (≥50%). FDG uptake is quantified as mean standardized uptake values (SUV, g/ml). Patients are followed prospectively for 
stroke recurrence. Embolic potential of the carotid plaque is estimated by presence of spontaneous microembolic signals (MES) on 
continuous transcranial Doppler monitoring of the middle cerebral arteries (MCA) for 40 minutes. 
Results: Of the 28 patients included in the study, 6 suffered from recurrent cerebral ischemic event in the same vascular territory 
within 90 days. In patients with recurrent cerebral ischemia, the mean SUV value in the carotid plaque on the side of symptomatic 
carotid stenosis was higher (3.46g/ml) as compared to the patients without stroke recurrence (1.72g/ml; p=0.03). MES were noted in 
4/6 cases with recurrent cerebral ischemia as compared to 2/22 cases (p=0.001) 
Conclusions: FDG-PET/CT aids in the imaging of plaque inflammation and identification of patients with higher risk of subsequent 
cerebral ischemic events. This ongoing study intends to develop a robust prediction model for risk stratification based on luminal 
stenosis and plaque characteristics for better therapeutic decision-making. 

Figure 1 
 

 
 
 
Figure 2 
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Differential diagnosis of Alzheimer’s disease and vascular dementia using visual rating scales
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Quantitative T2’-mapping suggests increased oxygen extraction fraction in patients with unilateral 
high-grade ICA and MCA stenosis: what’s behind? 
A. Seiler1, R. Deichmann1,2, W. Pfeilschifter1,2, O. C. Singer 1,2,3, M. Wagner1,2,3,4
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Inflammation is higher in ipsilateral carotid arteries in patients with acute ischemic stroke and bilateral ca-
rotid atherosclerosis 
G. Benetos1, K. Toutouzas1, K. Spengos2, C. Deligianni2, I. Koutagiar1, F. Mitropoulou1, A. Synetos1, E. Tsiamis1, 
E. Siores3, D. Tousoulis1

1First Department of Cardiology, Athens School of Medicine, University of Athens, Athens, GREECE; 2First Department of Neuro-
logy, University of Athens, Eginition Hospital, Athens, GREECE; 3Center for Materials, Research and Innovation, University of Bol-
ton, Bolton, UNITED KINGDOM

Background: Carotid atherosclerosis is a major cause of stroke. Since inflammation contributes to plaque vulnerability, new me-
thods for its noninvasive reliable measurement are under rigorous scientific research. Microwave radiometry (MWR) evaluates in 
vivo noninvasively the temperatures of internal tissues, reflecting inflammation. The aim of the present study was to assess whether 
in patients with acute ischemic stroke and bilateral carotid plaques, symptomatic arteries exhibit higher temperatures by MWR  
Methods: Consecutive patients with recent acute anterior circulation ischemic stroke due to large artery atherosclerosis were inclu-
ded in the study. Patients with history of paroxysmal or permanent atrial fibrillation were excluded. Carotid arteries of patients were 
evaluated within 24 hours from symptoms onset by: 1) carotid ultrasound and 2) microwave radiometry (MWR). During ultrasound 
study, maximum thickness of carotid plaques (maxPT) was evaluated. Only patients with bilateral carotid plaques were included in 
the study. During MWR measurements, temperature difference (ΔT) was defined as the maximal temperature recorded along the ca-
rotid artery minus minimum. 
Results: In total 100 carotid arteries of 50 patients were analyzed. Symptomatic carotid arteries had higher maxPT compared to 
contralateral carotid arteries (3.76±2.03 versus 2.53±1.09mm, p<0.001). Symptomatic carotid arteries had also higher temperature 
differences in both vessel and patient based analysis (0.93±0.58 versus 0.58±0.35°C, p<0.001 and 0.98±0.59 versus 0.52±0.26°C, 
p<0.001, respectively). In multivariate logistic regression analysis, ΔT was independently associated with the carotid artery, causing 
the symptoms, when adjusted to sex, age, vascular risk factors and maxPT (OR: 5.94, 95% CI: 1.56-22.63, p=0.01). By ROC curve 
analysis the optimal cutoff point of ΔT for predicting the symptomatic carotid artery was ≥0.60°C with a sensitivity of 72% and a 
specificity of 60% (AUC=0.726, 95% CI: 0.626-0.827, p<0.001) 
Conclusions: Symptomatic carotid arteries exhibit higher temperatures in patients with recent ischemic stroke and bilateral carotid 
artery disease. Thus, identification of high temperatures in asymptomatic patients with intermediate but bilateral carotid artery steno-
sis could better guide intensive medical treatment or intervention.
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Improvement in cortical versus subcortical perfusion after superficial temporal artery - middle cerebral 
artery (MCA) bypass in patients with severe stenosis of intracranial carotid and MCA
A. Ahmad1, A. K. Sinha1, H. L. Teoh 1, B. P. Chan1, T. T. Yeo1, L. Yeo1, P. Paliwal1, R. C. S. Seet1, C. Ning1, L. 
Wong1, V. K. Sharma1

1MEDICINE, NUHS , Singapore, SINGAPORE

Background and Objective- The role of superficial temporal artery-middle cerebral artery (STA-MCA) bypass in patients with 
symptomatic intracranial steno-occlusive disease has been evaluated scarcely. We have recently reported the improvement in clini-
cal and various cerebral hemodynamic parameters after STA-MCA bypass surgery for severe steno-occlusive disease of intracranial 
internal carotid (ICA) or middle cerebral artery (MCA) and impaired cerebral vasodilatory reserve (CVR). Using acetazolamide 
challenged hexamethylpropyleneamine-oxime single-photon emission computed tomography (HMPAO-SPECT), we evaluated the 
differential improvement in metabolic perfusion in cortical and subcortical structures after STA-MCA bypass surgery. 
Methods- Patients with severe steno-occlusive disease of intracranial ICA or MCA underwent transcranial Doppler (TCD) for CVR 
assessment using breath-holding index (BHI). Patients with impaired BHI (<0.69) were further evaluated with acetazolamide-chal-
lenged SPECT and STA-MCA bypass surgery was offered to patients with impaired CVR on SPECT. All patients underwent SPECT 
at 4±1 months. Using automated image analyzer, we evaluated differences in metabolic perfusion in cortical and subcortical regions. 
Results- Of the 126 patients (80 male, mean age 56yrs; range 23-78yrs) that fulfilled our inclusion criteria, 84 (67%) showed impai-
red CVR on SPECT. Fifty (60%) of them underwent STA-MCA bypass surgery. HMPAO-SPECT repeated 4±1 months after surgery 
showed significant improvement in all cases. Significantly better improvement (14.5%) in cerebral perfusion was noted in the corti-
cal regions as compared to the subcortical regions (4.5%, p<0.005). 
Conclusion- STA-MCA bypass surgery in carefully selected patients with symptomatic severe intracranial steno-occlusive disease 
results in significant improvement in cerebral perfusion, especially in the cortical regions. 
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1 H-MR spectroscopy metabolite levels correlate with executive function in vascular cognitive impairment
E. Giyazitdinova1, B. Muinjonov1

1Neurology, Tashkent Medical Academy, Tashkent, UZBEKISTAN

Background: White matter hyperintensities (WMHs) are associated with vascular cognitive impairment (VCI) but fail to correla-
te with neuropsychological measures. As proton MR spectroscopy (1 H-MRS) can identify ischaemic tissue, we hypothesised that 
MRS detectable brain metabolites would be superior to WMHs in predicting performance on neuropsychological tests. 
Methods: 60 patients with suspected VCI underwent clinical, neuropsychological, MRI and CSF studies. They were diagnosed as 
having subcortical ischaemic vascular disease (SIVD), multiple infarcts, mixed dementia and leukoaraiosis. We measured brain 
metabolites in a white matter region above the lateral ventricles with 1 H-MRS and WMH volume in this region and throughout the 
brain. 
Results: We found a significant correlation between both total creatine (Cr) and N-acetylaspartyl compounds (NAA) and standar-
dised neuropsychological test scores. Cr levels in white matter correlated significantly with executive function (p=0.001), attention 
(p=0.03) and overall T score (p=0.007). When lesion volume was added as a covariate, NAA also showed a significant correlation 
with executive function (p=0.003) and overall T score (p=0.015). Furthermore, while metabolite levels also correlated with total whi-
te matter lesion volume, adjusting the Cr levels for lesion volume did not diminish the strength of the association between Cr levels 
and neuropsychological scores. The lowest metabolite levels and neuropsychological scores were found in the SIVD group. Finally, 
lesion volume alone did not correlate significantly with any neuropsychological test score. 
Conclusion: These results suggest that estimates of neurometabolite levels provide additional and useful information concerning co-
gnitive function in VCI not obtainable by measurements of lesion load.
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Neurovascular uncoupling correlates well with clinical fluctuations during first few days of acute ischemic 
stroke 
A. Ahmad1, R. Rathakrishnan1, L. L. Yeo1, P. Paliwal1, H. L. Teoh1, R. C. S. Seet1, B. P. Chan1, A. Kulkarni1, E. Y. 
Ting1, P. A. Seow1, L. Wong1, V. K. Sharma1

1MEDICINE, NUHS , Singapore, SINGAPORE

Background and aims- Fluctuations in neurological status are frequently seen during first few days in thrombolysed acute ischemic 
stroke (AIS) patients. Underlying mechanisms for these fluctuations often remain unclear. Cerebral homeostatic balance is regulated 
by autoregulation and neurovascular coupling (NVC). We hypothesized that neurovascular uncoupling in AIS contributes to the fluc-
tuations in neurological status.  
Methods- In this ongoing prospective study, consecutive and thrombolyzed AIS patients were recruited within 12 hours of symp-
tom-onset. Serial CT perfusion (CTP) imaging (within 12 hours, at 24 and 72 hours after symptom-onset) were performed. Serial 
Quantitative EEG (QEEG) were performed, close to CTP imaging. Power within the alpha band (8-15Hz) was determined in each 
channel using epochs of 10-seconds % calculated for each hemisphere. Continuous transcranial Doppler (TCD) recording were ob-
tained from both middle cerebral arteries, simultaneously with EEG. Neurological status was monitored with serial NIH stroke scale 
(NIHSS) scores. Neurovascular uncoupling was defined as a mismatch among CTP, QEEG and clinical findings. QEEG, CTP and 
TCD data were analysed independently by investigators blinded to the clinical findings. 
Results- A total of 32 patients (19 male, median age 68 years (range 56-86) were included. Median NIHSS score at recruitment was 
8 points (range 1-24). NIHSS fluctuations by 4 or more points (deterioration followed by improvement or deterioration following im-
provement in absence of re-occlusion) were noted in 13 (40%) cases. Increasing cerebral edema (2 cases) and regional hyperperfusi-
on (4 cases) were seen on serial CTP. Remaining 7 cases showed serial improvement in CTP. QEEG showed significantly increased 
inter-hemispheric alpha band power ratio (unaffected hemisphere/affected hemisphere ratio more than 1.5), irrespective of the CTP 
and TCD results, suggestive of neurovascular uncoupling as the underlying mechanism for early neurological fluctuations. 
Conclusion- Neurovascular uncoupling is a relatively frequent phenomenon during first few days of acute ischemic stroke. Mul-
ti-modal monitoring is useful in identifying these patients for appropriate therapeutic decision making.
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Validation of biomarkers in subcortical ischaemic vascular disease of the Binswanger type: approach to 
targeted treatment trials
B. Muinjonov1, E. Giyazitdinova1
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Labyrinthine hemorrhagic stroke detected on magnetic resonance image as a cause of sudden profound 
sensorineural hearing loss
D. W. Park1, G. W. Rhee2

1Radiology, Hanyang University Guri Hospital, Guri, SOUTH KOREA; 2, KEPCO medical center, Seoul, SOUTH KOREA

Purpose; The purpose of this study is to evaluate the value of magnetic resonance image (MRI) in acute labyrinthine hemorrhagic 
stroke as the cause of sudden profound sensorineural hearing loss, and to correlate the high signals in the labyrinth with clinical fea-
tures 
Methods; MRIs performed in 99 patients with sudden sensorineural hearing loss were retrospectively analyzed. The high signals in 
the labyrinth on MRI were evaluated to correlate with the clinical and audiometry features of patients. MR imaging includes high 
resolution T1-weighted, 3D FLAIR volume isometric turbo spin echo acquisition (VISTA) and enhanced T1-weighted images. 
Results; High signals in the labyrinth on MRI with high resolution T1-weighted, 3D FLAIR VISTA with no enhancement were de-
monstrated in 5 (5.1 %) patients among 99 patients with sudden sensorineural hearing loss, which were consistent with labyrinthine 
hemorrhage. 
Clinical features of these 5 patients were characterized by sudden profound sensorineural hearing loss and vestibular dysfunction, 
resulting in permanent hearing impairment. 
Conclusion; MRI with high resolution T1-weighted, 3D FLAIR VISTA and enhanced T1-weighted images could demonstrate laby-
rinthine hemorrhage as the cause of sudden profound sensorineural hearing loss. Labyrinthine hemorrhage presenting as high signals 
in the labyrinth could be correlated with clinical features with sudden, profound sensorineural hearing loss and vestibular dysfuncti-
on, resulting in permanent hearing impairment.
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Mitocorrectin reduced no-production and decreased apoptotic level of the endothelial cells 
T. Nikolaienko1, L. Garmanchuk1, D. Shelest1, O. Makarenko2, V. Nikulina1

1Educational and scientific centre “Institute of biology”, Taras Shevchenko National University of Kyiv, Kyiv, UKRAINE; 2Neuro-
biology, The Institute of Higher Nervous Activity and Neurophysiology, Moscow, RUSSIAN FEDERATION

Background. Investigations of different effective treatment modalities of infectious and inflammatory complications of stroke re-
main relevant. The recovery of ischemic focus mainly depends on the functional state of various organs and tissues. Normalization 
of vascularization, impaired due to hypoxia, is an important component of ischemic disease treating. Under normal conditions, hypo-
xia is believed to trigger cell proliferation of the vascular endothelium, and the blood flow restores due to induction of vascularizati-
on by proangiogenic factors. However, this process is disrupted in pathological conditions. Endothelium-derived nitric oxide (NO) is 
a mediator of angiogenesis. Vascular endothelial growth factor (VEGF) stimulates the release of NO from cultured human umbilical 
venous endothelial cells and upregulates the expression of nitric oxide synthase (NOS). The purpose of the research was to investiga-
te effect of mitocorrectin on the NO production by endothelial cells. 
Methods. Active ingredient of mitocorrectin is a set of oligopeptides (with molecular weight of 10000 Da) and amino acids isolated 
from cell mitochondria of the liver, brain and the pancreas (10: 10: 1) of one-day-old pigs, born in hypoxic conditions. The content 
of nitrite anion (NO2-) and nitrate anion (NO3-) was determined by the colorimetric method using Griess reagent. As an experimental 
model was used porcine endothelial cell line (PAEC). Endothelial cell line was incubated in DMEM medium (Sigma, USA), 2mM 
L-glutamine and 40 mg/ml gentamicin. Cell lines were cultured at the standard conditions with 10% FBS at 37оС in humidified at-
mosphere with 5% CO2.  
Results. Our studies have shown that mitocorrectin in discrete concentrations reduces NO production in both exponential (24 h of 
incubation), and the steady growth of cells (72 h of incubation). In particular, 1, 0.1 and 0.001 mg / ml of mitocorrectin in the incu-
bation medium reduce the above index 1.5 - 1.7 times (P < 0.01), and in the steady growth, it increases this index 2 and 1.5 times in 
the concentration of 1 and 0.1 mg / ml (P < 0.01), respectively, which confirms previous results on determining the number of apop-
totic cells. We have shown that mitocorrectin reduces their concentration due to the inhibition of NO production and, consequently, 
one of the mechanisms of its effects is an anti-apoptotic effect. 
Conclusions. Thus, a study suggests that mitocorrectin shows a positive proangiogenic effect on porcine cultured endothelial cell 
line PAE and this drug can be quite effective to restore vascularization, which is important in post-stroke period at ischemic compli-
cations.
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Cluster analysis boosted watershed segmentation of ultrasound images
F. Sottile1, S. Marino1,2, G. Di Lorenzo2, A. Bramanti2, G. Ascenti1, P. Bramanti2, L. Bonanno2

1University of Messina, Messina, ITALY; 2, IRCCS Centro Neurolesi „Bonino-Pulejo“, Messina, ITALY

Introduction: Carotid arterial dissection is an important cause of stroke in young and middle-aged patients. The vascular Ultrasound 
(US) of carotid arteries is used to assess the morphological and functional features of the afferent circulation to the brain. The detec-
tion of high-risk plaques, could be an important marker for the correct therapeutic approaches [1]. Image segmentation plays a cruci-
al role in medical imaging. 
Objective: The objective of this work was to place the Hierarchical Cluster Analysis (HCA) inside the Watershed algorithm code to 
solve the problem of undesirable oversegmentation results produced by the Watershed technique and provide a repeatable and objec-
tive tool to support the clinicians in the quantification and identification of atherosclerotic plaques. 
Materials & Methods: We considered Doppler ultrasound images of twenty-two patients, affected by carotid stenosis between 20% 
and 60% and we implemented first traditional watershed algorithm (method I) and after we applied the algorithm with HCA inside 
watershed (method II) on selected images to compare our results. The algorithm implemented a series of processing steps. After 
reading the US image, sobel filter was applied (pre-processing phase). Watershed technique was used to segment the carotid plaques 
(processing phase) (fig. 1). After processing phase we have added the HCA inside Watershed algorithm code for the features extracti-
on phase and to overcome the problem of undesirable oversegmentation results produced by the use of the only Watershed technique 
(fig. 2). The US features included average signal echogenicity on plaque region (features extraction phase), including finally, the 
classification phase of plaques. The analysis of the images was automatically performed without any user interaction. 
Results: We obtained 145 regions with method I, with an average signal echogenicity of 202.5±50.5, and 27 regions with method 
II. 24 regions were classified ad plaques, with an average signal echogenicity of 245.0±10.0 and 3 were classified as non-plaques, 
with an average signal echogenicity of 198.6±25.6. The results were compared with the opinion of an expert neurosonologist (golden 
test). The analysis has been performed using the software R 2.15. The diagnostic accuracy was 21.6%, 31.6% sensitivity and 32.6% 
specificity, for method I. We obtained an accuracy of 89% for method II with 100% of sensitivity. 
Conclusion: From the obtained results, we showed that the HCA applicated with the watershed algorithm, avoid the problem of un-
desirable oversegmentation. In addition, the method II can be used as a fundamental step in the analysis of carotid plaque compositi-
on for the early identification of vulnerable plaques and treatment evaluation to prevent a possible stroke.

Reference: 
1. Martinez-Sanchez P, Alexandrov AV. Ultrasonography of carotid plaque for the prevention of stroke. Expert Rev Cardiovasc Ther 
2013;11(10):1425-1440.

Figure 1 
Image obtained after watershed segmentation 
 

 
 
 
Figure 2 
Watershed segmentation obtained after HCA. 
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The quantitative ultrasonic characteristic of morphological components atherosclerotic plaques extracted 
during carotid endarterectomy 
Tanashyan M.M., Gulevskaya T.S., Scrylev S.I., Anufriev P.L., Medvedev R.B., Shchipakin V.L.

R. Medvedev1, M. Tanashyan 1, T. Gulevskaya1, S. Scrylev1, V. Shchipakin1, P. Anufriev1, O. Lagoda1

1Angioneurology, Research Center of Neurology, Moscow, RUSSIAN FEDERATION

Background and Purpose. The research is aimed at specifying the morphological components forming the quantitative characteristics 
of the structure and composition of atherosclerotic plaques. 
Materials and methods. 75 patients with stenoocclusive damage of internal carotid arteries of atherosclerotic genesis were examined. 
Comparison between values of intensity of acoustic signal at duplex scanning from 50 various areas of atherosclerotic plaques with 
results of morphological research of these areas, removed during carotid endarterectomy was performed. Ultrasonic research was 
carried out on system Philips «iE33», estimation of values of intensity of the acoustic signal strength was carried out by means of 
program Region of interest.  
Results. The quantitative estimation of the plaque content and the morphological research that followed show that the scope of the 
ultrasonic signal intencivity meanings emanating from the atheromatosis zones, as well as from fibrosis seats with a small quantity of 
lipophages and/or newly emerged vessels, as well as calcification seats differed to a great degree and were 1,0 - 5,0 dB; 22,0 - 31,5 
dB and 42,0 - 45,0 dB correspondingly. Calcificats found in the seats of atheromatosis and fibrosis resulted in a considerable increase 
of intencivity of the ultrasonic signal - 9,0- 20,0 dB и 32,0 - 39,0 dB correspondingly. On the contrary, a graite quantity of lipopha-
ges in the fibrosis seats and/or newly emerged vessels reduces the intencivity of the ultrasonic signals (10,0 - 20,0 dB). 
Conclusions. Intencivity of the ultrasonic signal from the atheromatosis zones, as well as from fibrosis seats, as well as calcification 
seats differed to a great degree.Calcificats found in the seats of atheromatosis and fibrosis resulted in a considerable increase of in-
tencivity of the ultrasonic signal. On the contrary, a graite quantity of lipophages in the fibrosis seats and/or newly emerged vessels 
reduces the intencivity of the ultrasonic signals. The quantitative ultrasonic estimation of atherosclerotic plaques promotes the com-
petent and proved choice of individual tactics of management patients. In the future researches use of the given technique will proba-
bly allow to predict development asymptomatic damages of a brain after angiosurgery operations on internal carotid artery.
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Hyperintense vessel signal on arterial spin labeling mr image in acute ischemic stroke 
D. W. Park1, G. W. Rhee2
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Purpose: Susceptibility vessel sign by the susceptibility effect of intravascular clot on susceptibility weighted image (SWI) depends 
on the clot composition, which is significantly more common in RBC dominant and mixed clots than fibrin-dominant clots. Mean-
while, the hyperintense vessel signal on arterial spin labeling (ASL) depends on the delayed arterial transit time of magnetically la-
beled blood water. The purpose of this study is to evaluate the hyperintense vessel signal on ASL in acute ischemic stroke. 
Methods: All images of patients who performed MRI for suspected acute ischemic stroke were analyzed with the respect to follo-
wings: hyperintense vessel signal on ASL, susceptibility vessel sign on SWI, arterial occlusion on time-of-flight MR angiography, 
and diffusion restricted area on diffusion weighted image. Hyperintense vessel signal on ASL was statistically compared in groups 
with and without arterial occlusion, and groups with territorial-pattern and small cortical pattern infarcts. And, hyperintense vessel 
signal on ASL was compared with the susceptibility vessel sign on SWI at arterial occlusion. 
Results: Hyperintense vessel signal on ASL was significantly more identifed in groups with arterial occlusion and territorial-pattern 
diffusion restricted area than in groups without arterial occlusion and cortical-pattern small diffusion restricted area (79% [22/28] 
versus 31% [16/51], 64% [30/47] versus 38% [21/55], respectively; P 
Conclusions: Hyperintense vessel signal on ASL could identify arterial occlusion and acute territorial-pattern infarct in patients with 
acute ischemic stroke, which may be associated with stagnant flow at occlusion sites.
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The effects of healthy aging on microvessels visualized by 7T MRA
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ter, Gachon University, Incheon, SOUTH KOREA; 3Radiological Science, Gachon University, Incheon, SOUTH KOREA; 4Neu-
rology, Hallym University, College of Medicine, Seoul, SOUTH KOREA; 5Neurosurgery, Gachon University Gil Medical Center, 
Gachon University, Incheon, SOUTH KOREA

Qustion Aging of the adult human brain is already known to be associated with a variety of anatomical tissue changes. The litera-
tures on the vascular changes associated with healthy aging appear both sparse and sometimes contradictory. Furthermore, no stu-
dy has investigated the microvascular changes associated with healthy aging. In this study, therefore, we aimed to investigate the 
microvascular changes with respect to the healthy aging using 7T magnetic resonance angiography (MRA) and an automatic mo-
del-based approach for vascular segmentation. Methods We recruited 112 healthy volunteers (52 males, 60 females) who are aged 
21-72, without hypertension or other diseases likely to affect the vasculature. MRA images were acquired using a 3D-time-of-flight 
sequence without gadolinium injection. We used an automatic model-based approach to acquire quantitative vessel parameters of the 
lenticulostriate arteries (LSAs) such as vessel number (stem and branch), vessel radius, and vessel tortuosity. Linear regression ana-
lysis was used to identify linear relationship between aging and vessel parameters. Results The vessel number, LSA branches, was 
significantly decreased with a heathy aging (t = -2.1, p < 0.04). However, length, radius and tortuosity of microvessels were not sub-
stantially changed associated with a healthy aging, although the previous report showed the significant change between young and 
older subjects. Statistically significant gender difference was shown on the stem ( p < 0.03), branch (p < 0.03) and length (p < 0.03), 
of microvessels. Conclusions The previous report showed that changes in the vessel number, radius, and tortuosity were significant 
between young and older subjects, i.e., 20s and 60s+. However, this study only showed the change in the vessel number. This might 
be because of the target vessels of interest, in which we targeted the microvessels, such LSAs. Microvessels might be not much sen-
sible to the healthy aging than larger vessels, such as middle, anterior, and posterior cerebral arteries.
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Predictors of a good outcome after successful recanalization using tPA and endovascular treatment in pati-
ents with cerebral major vessel occlusion
N. Yamamoto1, J. Satomi1, S. Nagahiro1,2, R. Kaji1,2
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versity, Tokushima, JAPAN

Background: The outcome in some patients with successful recanalization by tissue plasminogen activator and/or endovascular tre-
atment was unfavorable. We studied the predictors of a favorable outcome in patients with successful-recanalization. Prolongation 
of the ipsilateral posterior cerebral artery to the ischemic side on magnetic resonance angiography (MRA) was detected in some pa-
tients. We speculated that the prolongation showed collaterals, using leptomeningeal anastomosis. We investigated whether this sign 
was useful to predict outcome. Methods: We included 78 patients with major vessel occlusion (MVO) of the anterior circulation, and 
documented recanalization by treatments. We divided our patients into two groups; group F: modified Rankin scale 0-2, and group 
UF: mRS 3-6. We compared biomarkers, including sensitivity of the ipsilateral-PCA sign between the groups, to investigate predic-
tors of a favorable outcome. Results: National Institute of Health Stroke Scale (NIHSS) score before treatment in group F was lower 
than that in group UF (p < 0.001). Sensitivity of the ipsilateral-PCA sign was commonly associated with group F (p < 0.001). The 
ipsilateral-PCA prolongation and lower NIHSS score (≤ 10) were independent predictors of favorable outcome. Conclusions: The 
Ipsilateral PCA prolongation and lower NIHSS score (≤ 10) were predictors of a favorable outcome in patients with major vessel oc-
clusion and documented recanalization by treatments.
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A case of hyperintense CSF on FLAIR caused by left ICA stenosis
J. J. Joo1, S. W. Han2, J. H. Han2, D. E. Kim2
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ter, Seoul, SOUTH KOREA

Back ground The term ‘hyperintense CSF’ is used to describe failed suppression or hyperintensity of CSF on FLAIR imaging of the 
brain. Such phenomenon can be occurred in various conditions. Some studies suggested that the delayed gadolinium enhancement of 
CSF space on FLAIR images identify BBB disruption. We report a case that hyperintense CSF on FLAIR not exactly ‘hyperintense 
acute reperfusion marker (HARM)’ was observed in the patient with left ICA stenosis.Case A 76 year-old man was admitted with 
dysarthria 5 hours before. He took medication for hypertension, diabetes mellitus and chronic kidney disease. In 2002, he underwent 
carotid endarterectomy on right ICA stenosis. Also he had an asymptomatic left ICA stenosis. DWI showed recent ischemic chan-
ges in watershed zone of the left ICA territory. Routine blood and CSF study were normal. On the third day, right hemiparesis and 
mutism were developed. So DWI and MR perfusion images were done and a perfusion-diffusion mismatch was observed. At day 4, 
diffuse high signal was observed in the CSF spaces throughout the left hemisphere, on FLAIR images, notably in the sulci and on 
cortical surface. A stent insertion procedure was done and symptoms were improved gradually.DiscussionThe term ‘hyperintense 
acute reperfusion marker (HARM)’ is used to describe hyperintense CSF caused by gadolinium contrast agents crossing a disrup-
ted BBB on FLAIR imaging in a stroke patient. Some studies suggested that HARM is a marker of reperfusion injury, hemorrhagic 
transformation and poor prognosis. However the hypothesis was not applicable to our case. FLAIR images of our patient were same 
to those of previous reported HARM cases but there was no reperfusion injury, hemorrhagic transformation. Also, prognosis of our 
patient was good. Furthermore high signal lesion was observed in the left vitreous body on FLAIR imaging like ‘ocular HARM’. But 
there were no visual symptoms, no RAPD and normal light reflex. More researches are needed to confirm clinical meaning of Hype-
rintense CSF on FLAIR which were occurred by many factors.
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Clinical and hemodynamic changes (CHC) in rheumatic ischemic stroke (RIS)
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Extra and intracranial vessels ultrasound imaging in a patient with Moya Moya disease 
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Introduction. Moyamoyadiseaseis an arteriopathy of the internal carotid arteries and their branches that results inaprogressive oc-
clusion of the intracranial lumen andin aconcomitant development of brain ischemia. Reduction of flow is associated with a response 
in which the remaining small vessels maximally dilate and spur the growth of a network of new collateral vessels.Typically these 
changes only occur in the distribution of the internal carotids, but rare cases may also involve the posterior circulation.Females are 
affected at nearly twice the frequency seen in males, and there are two peaks of presentation, at 5 and 40 years old, although the con-
dition can affect all ages. 
Objectives. To observe the featuresof the disease throughcarotidandtranscranialdoppler ultrasound. 
Patients and Methods. A thirty-one years old woman came to our attention for loss of consciousness without warning sign. Then 
she presented frequent headache with photo- and phonophobia, dysgraphia, muscle weakness and dyspnea. Neurological examinati-
on showed dysarthria and bradilalia. Hyperintensity in cortico-subcortical deep white matter was found in long TR MRI sequences. 
Angio-MRI showed almost complete occlusion of the bilateral carotid siphon at the sovraclinoideussegmentand the presence of col-
lateral vessels.Theangiographyconfirmed these findings.Moyamoya disease was diagnosed.In order to better understandradiological 
findingswas essentialto carry out an ultrasound study ofsupra-aortic andintracranialarteries.Bothecho-color-doppler of the supra-aor-
tic vesselsandtranscranial-color-coded-duplex sonographywere performed by Toshiba Xario ultrasound system. 
Results. Echo-color-doppler of the supra-aortic vessels was normal.Attranscranial-color-coded-duplex sonographybilateral temporal 
bone window was good.The absence ofmiddle and anterior cerebral arterieson both side andaccelerated flowin right posterior cere-
bral artery P1 and P2segment(PSV maximum around175 and150 cm/sec,respectively)were detected bytranscranial-color-coded-du-
plex sonography.We did not use echo-contrast agent. 
Conclusion. Our casesuggeststhatin patients withMoyamoyadisease ultrasound imaging ofthe supra-aortic vesselscould be normal 
and thatultrasound imaging should be completed bytranscranial-color-coded-duplex sonography.This tool could be useful in patients 
follow up as it is non-invasive andlow cost.
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Is the ABCD2 score useful in the triaging of patients referred to a TIA clinic
Y.- Y. K. Kee1, S. Mahmood1, E. Lawrence1
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Introduction: 
The ABCD2 score was developed as a risk stratification tool to identify patients with TIA who have a high risk of developing a stro-
ke in the first 90 days after the TIA. However, it is now used in the United Kingdom as a triage tool in order to determine how quick-
ly patients are seen in the TIA clinic. Patients who score ABCD2 score ≥4 are required to be seen by a specialist within 24 hours of 
presenting to a healthcare professional. Patients who score <4 are required to be seen within a week presenting to a healthcare pro-
fessional. 
We conducted a retrospective analysis of patients presenting to the TIA clinic in the last year and analysed the referrals ABCD2 sco-
re to see how sensitive and specific the ABCD2 score is at detecting high risk and low risk TIAs. 
Method: 
All patients referred to the open access TIA clinic were included in the study. Patients who did not have a referral ABCD2 score were 
not included in the analysis. The referral ABCD2 score compared to the stroke clinicians ABCD2 score. 
Results: 
A total of 571 patients were referred to the TIA clinic from November 2014 to October 2015. 338(59.2%) patients were referred as 
high risk TIA with a ABCD2 score of ≥4. 233 (40.8%) patients were referred as low risk TIA. 
Of the patients referred as high risk TIA, 82 (24.2%) were diagnosis as TIA; 56 (16%) had a specialist ABCD2 score of ≥4, 26 
(7.3%) had ABCD2 score <4, 46 (13.6%) were stroke. Of the patients referred as low risk TIA, 55 (23.6%) were diagnosis as TIA; 
33 (14.2%) had a specialist ABCD2 score <4 but 22 (9.4%) were classified as high risk by the specialist. The referral ABCD2 score 
had a sensitivity of 0.62 (95% CI 0.52-0.73) and a specificity of 0.45 (95%CI 0.32-0.61). 
Discussion: 
There is a large number of non-stroke diagnoses among the patient cohort (68.0%). The ABCD2 score was not sensitive or specific in 
the diagnosis of high risk TIA in this cohort. Nearly 10% of patients were deemed as low risk when they should have been seen soo-
ner to have their risk factors modified. Our study shows that the ABCD2 score is not a useful tool in risk stratification by non-specia-
lists and perhaps it is more important that patients with symptoms of TIA are seen quickly regardless of their ABCD2 score. 
Conclusion: 
The ABCD2 score is not a useful tool when used by non-specialists and is not sensitive enough to ensure all high risk patients are 
seen in a timely manner.
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Spanish version of the National Institutes of Health Stroke Scale: awareness and use in the United States - 
a survey study
I. Qureshi1, E. Villalobos2, S. Barnes2, A. Maud1, S. Cruz-Flores1, G. Rodriguez1

1Neurology, Texas Tech University of Health Sciences Center, El Paso, USA; 2Emergency Medicine, Texas Tech University of He-
alth Sciences, El Paso, USA

Objective: 
To investigate the awareness and the use of Spanish version of National Institutes of Health Stroke Scale (NIHSS) throughout the 
United States by regions using a web based survey. 
Methods: 
A survey was conducted from February to August 2015 between two specialties that regularly manage stroke patients. Academic 
centers were selected from the Accreditation Council for Graduate Medical Education online directory. The Questionnaire was com-
posed of ten questions. The responses received from the programs were grouped into different regions in the United States and were 
then compared. 
Results: 
We sent email survey invitations to 230 programs of which 73 responses were received. A total of 35 responses came from Emergen-
cy Medicine Residency Program and 26 responses from Neurology Residency Program. In addition, 12 respondents were categori-
zed as unknown recipients. The South region has the highest response rate with 30.3%, followed by the Midwest with 28.3%. The 
lowest response rate was received from the West region with 18.7%. Responses from different regions were compared. More than 
75% of the programs report lack of knowledge of the Spanish version of the NIHSS. 
Conclusion: 
There is a need to increase awareness and to promote the use of the Spanish version of the NIHSS and to address the validation of its 
use by interpreters given the large and expected increase in the population of Hispanics.
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Using Suffolk ADL Index (SADLiN) in establishing the amount of care a person require on discharge from 
acute rehabilitation care: a pilot analysis
A. R. Magpantay1

1Occupational Therapy , West Suffolk Hospital NHS Foundation Trust, Bury St Edmunds, UNITED KINGDOM

Background 
Suffolk ADL Index was developed in 2012. It generates a Physical Assistance Need (PAN) score to resolve the current gap of having 
limited ADL outcome measures that aid clinicians in determining the amount of carers a person would require on discharge from 
acute hospital and rehabilitation care. 
SADLiN hypothesises patients’ PAN scores on discharge with fall in one of 3 categories that recommends the amount of carer pati-
ents require on their discharge. 
This is a pilot study in establishing clinical usefulness of Suffolk ADL index by using the Physical Assistance Need Score it genera-
tes as a guide to establish the amount of carer that is required when patients are discharged from acute hospital and acute rehabilitati-
on care. 
Method 
Suffolk ADL Index scores of 54 patients who were discharged from West Suffolk Hospital Stroke Unit from November 2015 were 
analysed. 64% of the population has a stroke as primary diagnosis, 19% has stroke mimic conditions and 13% were general medical 
cases. 
The distribution of discharge PAN score across the number of carers received by the individual patients on discharge were analysed 
to test the following hypotheses: 
 
Discharged patient with PAN score of 1 and below will need 2 carers or special nursing care. 
Discharged patient with PAN score of 2 - 4 will need 1 carer. 
Discharged patient with PAN score of 5 will not need care support. 
 
Result 
100% of those who has a PAN score of 1 or lower required 2 carers 
96% of those who has a PAN score ranging from 2 - 4.7 required support of 1 carer 
95% of those patients with a PAN score of 5 did not receive any carers on Discharge. 
Conclusion 
The results have shown that there is a high percentage that Suffolk ADL Index’s Physical Assistance Need Score can objectively de-
termine the number of carers a patient require on discharge from acute care. 
This can be useful for clinicians and discharge planning professionals as it minimises the subjectivity when determining the amount 
of carers a person would require on discharge from hospital and rehabilitation facilities.  
PAN score only recommends the number of carer required by the patient and it does not suggest frequency of carers’ visit per day 
once the person is discharged home. Hence, prudent clinical judgement is still required. More trials are recommended to establish a 
more robust data.

Figure 1 
 

 
 

P 273 

Nitric oxide-related brain damage in acute ischemic stroke
D. Akramova1, A. Umarov1, M. Ataniyazov1, G. Rakhimbaeva1, K. Daminova1

1Department of Neurology, Tashkent Medical Academy, Tashkent, UZBEKISTAN

Objective: The neurotoxic and neuroprotective role of nitric oxide (NO) in experimental cerebral ischemia has generated consider-
able debate. The aim of this study was to analyze the relationship between NO metabolite (NO-m) concentrations in cerebrospinal 
fluid (CSF) and clinical and neuroimaging parameters of brain injury in patients with acute ischemic stroke. 
Materials and methods: We studied 102 patients and 24 control subjects who were included in a larger previous study conducted 
to analyze risk factors of progressing stroke. NO generation was calculated by quantifying nitrates and nitrites with a colorimetric 
assay in CSF samples obtained within the first 24 hours from symptoms onset. Early neurological deterioration was defined as a fall 
of one or more points in Canadian Stroke Scale score between admission and 48 hours after inclusion. Infarct volume was measured 
on days 4 to 7 with cranial CT. 
Results: Median NO-m concentrations [quartiles] were 2.1 [1.0, 4.5] μmol/mL in patients and 1.0 [1.0, 1.0] μmol/mL in control sub-
jects (P5.0 μmol/mL were significantly associated with early neurological worsening (OR 5.7, 95% CI 1.2 to 27.4; P=0.030) inde-
pendent of other important factors related to progressing stroke, such as CSF glutamate levels. 
Conclusion: Our clinical findings suggest an important role of NO generation in acute ischemic stroke. Increased NO-m in CSF are 
associated with a greater brain injury and early neurological deterioration.
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The appropriateness of thrombolysis alerts in a district general hospital setting
E. Stebbings1, A. Azim1, A. Nicolson1, J. Imam1

1ESOT, Stroke Department, West Suffolk NHS Foundation Trust, Bury St Edmunds, UNITED KINGDOM

Background and Purpose 
At the West Suffolk NHS Foundation Trust, a small District General Hospital, the Stroke Team respond quickly to all Thrombolysis 
Alerts from both paramedics and Emergency Department (ED) nurses. The team noticed that a large proportion of alerts were not 
thrombolysed, and many were not even strokes. An audit was undertaken to look for any pattern in the thrombolysis alerts and iden-
tify areas of practice where further education and improvement may be needed. 
Method 
A prospective audit took place between June and September 2015. All Thrombolysis Alerts were recorded, there were no exceptions. 
The data was analysed by the lead author. 
Results 
The total number of Thrombolysis Alerts received over the three months was 112. Of these, only 33.93% (38) had a final diagnosis 
of stroke and 8.04% (9) TIA. A large proportion, 58.04% (65), were stroke mimics, which was significantly more than expected. 
The most common of these mimics were: 
 
Diagnostic Uncertainty - 15.38% (10/65) 
Migraine - 12.3% (8/65) 
Seizure - 10.8% (7/65) 
Chest Pain - 6.2% (4/65) 
Tumour - 6.2% (4/65) 
Functional - 4.6% (3/65) 
Sepsis - 4.6% (3/65)

Whilst many of these are well known stroke mimics, it was surprising that there were so many thrombolysis alerts for chest pain, this 
inappropriate referral potentially puts the patients at risk. Other rarer presentations include pelvic pain, hepatic encephalopathy, post 
coital headache, orthostatic tremors, bilateral leg weakness, Transient Global Amnesia, insufficient steroids and fibromyalgia. 
There was no significant difference between paramedics (38%) and ED nurses (43%) between accuracy in correctly diagnosing stro-
ke/TIA. 
Of those with a diagnosis of stroke/TIA, nine (19.1%, 9/47) were thrombolysed, the remainder were assessed by the Stroke Team not 
to be suitable.  
Conclusion 
Despite this being a small audit, it shows high levels of inaccuracy by paramedics and ED nurses in predicting not only stroke sui-
table for thrombolysis, but stroke itself. This highlights that further education is needed to reduce the number of inappropriate alerts 
received by the stroke team. The FAST score is predominantly used to triage these patients, however this is inaccurately capturing a 
large proportion of stroke mimics. Further research would be required to assess whether the ROSIER score would be a more appro-
priate tool to use and how easy it would be to implement this change. The importance of a specialist stroke team is evident in order 
to accurately assess those for thrombolysis. However, in aggressively attempting to reduce the number of Thrombolysis Alerts to the 
Stroke Team it risks missing patients who would be suitable for thrombolysis, a potentially far worse situation, it is important that a 
balance is found and maintained.
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Obstacles to consent for intravenous rtPA in acute stroke 
(clinical audit and survey)
M. Alamgir1, M. Srinivasan1, U. Ghani1

1Stroke medicine, Princess royal hospital, Telford, UK, Solihull, UNITED KINGDOM

Introduction: 
Intravenous thrombolysis with rTPA is the standard of care for the treatment of acute ischaemic stroke within 3 hrs (up to 4.5 in sui-
table Pt) after stroke onset. Even with clear evidence of benefit there is increased risk of harm .Due to complex risk & benefit aspects 
of the treatment the current guidance recommends consent should be obtained for intravenous thrombolysis whenever possible. 
Our objective was to review the current practice in documentation of consent and also identify the factors which contribute in fauilu-
re to obtain consnet 
Method: 
We have randomly selected 25 Patient’s notes those were admitted from November 2014 to May 2015 and looked for the completed 
consent form or documentation elsewhere. 
We have also conducted a survey among Stroke Consultants and medical registrars (who are involved in administration of intra-
venous thrombolysis) to identify the reasons responsible for failure to obtain consent in acute setting. 
Results: 
The documentation of consent was noted to be very poor (either on consent form or documentation elsewhere in notes). Consent 
form was completed only in 27% cases and there was no clear documentation of reasons for not obtaining consent in the rest. 
Survey results showed that the only 40% were aware of the consent form in pathway. Reasons of not obtaining consent were ,

Time pressure = 40%, 
Patient factors = 40, 
Ignorance of statistics( Not sure about actual statistics) = 20 %. 
 
Conclusion:  
We have recommended that the use of a consent form with visual illustrations of statistics of risks & benefits to make consent pro-
cess easier to understand for patients & save time in acute settings. Alternatively suggested that If patient does not have capacity for 
consent then there should be every effort made to involve the family and next of kin in decision making process
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EEG characteristics of acute ischemic stroke patients without seizures: generalized but not focal EEG pa-
thology is associated with clinical deterioration
M. E. Wolf1, A. D. Ebert1, M. G. Hennerici1, A. Chatzikonstantinou1

1Department of Neurology, Universitaetsmedizin Mannheim, University of Heidelberg, Mannheim, GERMANY

Introduction: EEG is usually performed in acute ischemic stroke (AIS) patients in cases where epileptic seizures are observed or 
suspected. Otherwise, the benefit of routine 10-20-EEG for AIS patients is usually considered to be limited.  
Objectives: We aimed to evaluate the characteristics of routine EEG in patients with AIS without seizures and to look into possible 
associations with the clinical outcome as well as the localization and pattern of ischemia. 
Patients & Methods: 69 consecutive AIS patients (mean age 69±18 years; 43 male) without epileptic seizures (or suspicion the-
reof) were included in this analysis. Besides the usual stroke work-up, including clinical assessment and NIHSS score (NIHSSS) 
on admission and discharge as well as MRI, EEG using the standard 10-20-system was performed on all patients within 48 hours of 
symptom onset. EEG was considered abnormal if generalized or focal slowing or epileptiform potentials were present. We assessed 
the associations of EEG abnormalities with NIHSSS, relevant improvement or deterioration of NIHSSS (defined as a change of ≥3 
points), infarct patterns (embolic, territorial or lacunar) and lateralization, as well as vascular territories of the infarct (anterior, poste-
rior or both circulations). 
Results: EEG was abnormal in 40 patients (58%). There were 7 cases (10.1%) with generalized slowing, 30 (43.5%) with focal pa-
thology and 3 (4.4%) with both. None of the patients had epileptiform potentials. Only in 2 cases (of 33; 6.1%) the focal EEG ab-
normalities were not, surprisingly, in the same hemisphere as the stroke. Abnormal EEG in general was significantly associated with 
higher age (p=0.021), high NIHSSS on admission (p<0.001) and territorial infarcts (p=0.002). Generalized EEG slowing showed a 
significant association with high NIHSSS on admission and discharge (p<0.001) as well as with a relevant deterioration of NIHSSS 
(p=0.003). Focal EEG slowing was significantly associated with high NIHSSS on admission and discharge (p=0.001), territorial inf-
arcts (p=0.013) and ischemia in the anterior circulation (p=0.013).  
Conclusion: EEG is abnormal in the majority of AIS patients, especially in those with territorial infarcts in the anterior circulation 
and usually with focal slowing in the ischemic region. Therefore, it could help to localize the ischemic lesion in cases where an ade-
quate cerebral imaging is not possible. In this patient population without epileptic seizures, epileptiform potentials were not found. 
EEG abnormalities are more common in patients with high NIHSSS, probably reflecting the greater functional brain deficit in these 
cases. Interestingly, generalized (but not focal) EEG slowing is significantly associated with a clinical deterioration. This data indi-
cates that EEG could be useful to identify AIS patients with unfavorable clinical outcome even in the absence of seizures or epilepti-
form potentials.
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Effect of the health care process in the mortality of patients with stroke in hospitals of the social security in 
Mexico
L. D. P. Torres-Arreola1, M. D. C. García Peña2

1Clinical Practice Guideline, IMSS, México DF, MEXICO; 2geriatric reasearch, National Geriatric Institute, Mexico DF, MEXICO

Introduction: Cerebral Vascular Disease (CVD ) is one of the major causes of death and disability among adults and older adults 
worldwide . In Mexico it has gone from being the fourth cause of mortality (2000 ) with just over 25,000 deaths in 2008 to be the 
third leading cause of death with over 30,000 deaths. Objective : To evaluate the independent effect of the process of care in hospi-
tal mortality for stroke in hospitals of the Social Security in México. Materials & Methods :Panel cohort of patients with stroke at 7 
hospitals in Mexico City in 2014 . 535 patients who agreed to participate in the study were interviewed. Process health care indicator 
for this study, was built by adapting the dimensions considered as standards by the AHA / ASA wich consider five dimensions with 
a total of 24 standards or actions to be performed in all patients with stroke. A point was assigned when the action was verified and 
0 when it was not performed. The indicator of the health care process was constructed in two categories . A bivariate analysis using 
as independent variable patient vital status at hospital discharge was performed . This allowed the construction of a variable with 
the categories of death and undeath and evaluate the independent effect of the health care process in -hospital mortality. In order to 
assess the independent effect of the health care process in the deaths during care in the acute phase of the study population a first 
analysis with multiple logistic model with all the variables until the adjusted model with the variables we were performed that were 
statistically significant Results: The median age of the population was 74 years and ranged from 40 to 105 years old . The largest 
proportion of the population was found in the group of 70-79 years . 72 % had ischemic stroke , hemorrhagic 17.8 % and 4.8 % tran-
sient cerebral ischemia. The results of this preliminary analysis shows that there is a relationship with the care process controlled for 
age (OR 1.05 : CI ; 1.03-1.06 95 % ) , atrial fibrillation (OR 3.27: CI ; 1.67-6.40 95 % ), diabetes mellitus (OR 2.04: CI ; 1.17-3.58 
95 % ) , hypertension (OR 2.7: CI , 0.96-7.9 95 % ) alteration in the state of consciousness and related changes in mental capacity 
of the subject (OR 2.6 symptoms: IC; 1.43-4.73 and OR 2.27 : CI , 1.22-4.21 ) at 95% respectively) , complications (OR 5.21 : CI , 
2.79-9.7 ). Conclusions: There are differences in the health care process which depends on the conditions of each hospital and patient 
characteristics as well as the time it takes the patient to the hospital is granted. Hospital units should strengthen care services in order 
to provide care in the shortest possible time.

Figure 1 
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Reducing time delays in the acute management of ischemic stroke: an interventional survey in Northern 
Italy
S. Vidale1, M. Arnaboldi1, G. Bezzi2, G. Bono3, G. Grampa4, M. Guidotti5, P. Perrone6, A. Salmaggi7, D. Zarcone8, 
A. Zoli9, E. Agostoni10

1Sant‘Anna Hospital, Como, ITALY; 2, Valtellina & Valchiavenna Hospital, Sondrio, ITALY; 3, University of Insubria, Varese, ITA-
LY; 4, Circolo Hospital, Saronno, ITALY; 5, Valduce Hospital, Como, ITALY; 6, Civil Hospital, Legnano, ITALY; 7, A Manzoni Hos-
pital, Lecco, ITALY; 8, Sant‘Antonio Hospital, Gallarate, ITALY; 9, Emergency-Urgency Regional Agency, Milan, ITALY; 10, Niguar-
da Ca‘ Granda Hospital, Milan, ITALY

Background and purpose: Thrombolysis is an effective treatment in ischemic stroke, but the main limitation in its application is the 
time. In our large geographical area with more than 4 millions of inhabitants, we conducted a project to improve the management 
of stroke patients, reducing the avoidable time. Material and methods: All consecutive patients admitted to 11 Hospitals in Northern 
Italy for stroke were enrolled during a 6 months period. A standard methodology in the acute management of stroke was introduced 
previously and based on public campaigns to increase the use of EMS, the application of a stroke code at transport and triage setting. 
Demographical data, time of single steps of stroke pathway and treatment procedures were registered for each patients. Statistical 
analysis was conducted using t-test and chi-square test for univariate and logistic regression for multivariate analysis. Results: 1688 
patients were recruited (Median age: 76 years; male: 52.4%). 23% of patients had a severe stroke (NIHSS > 15) at admission, whi-
le only 10% at discharge. We observed a significant increase of EMS use than previous years (65.5% vs 50.8%; p < 0.01). A stroke 
code during transport was applied in 19.3% of subjects, while we registered an application of this code in 26.7% of patients at tria-
ge. The median of total, pre-hospital and in-hospital times were 190 minutes (120 - 363), 97 minutes (61 - 216) and 67 minutes (40 
- 128), respectively. The use of EMS and the application of stroke codes reduced significantly all times (p < 0.01). 13% of patients 
was treated with thrombolysis and this procedure was associated significantly with age and clinical severity. At multivariate analysis, 
we observed that thrombolytic treatment was more applied in patients transported with EMS (OR: 2.731; 95%CI: 1.660 - 4.493) and 
with a stroke code at triage (OR: 1.455; 95%CI: 1.026 - 2.063). Conclusions: The optimization of the stroke pathway contributed to 
obtain a high number of thrombolytic treatments. The findings of this study and the evidences coming from the literature suggest that 
the use of EMS and the continous application of the stroke code are effective corrective factors to improve the acute stroke manage-
ment.

Figure 1 
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Small vessel stroke and white matter disease

Neuroaxonal integrity evaluated by MR spectroscopy in a case of CARASIL
B. Muinjonov1, E. Giyazitdinova1

1Neurology, Tashkent Medical Academy, Tashkent, UZBEKISTAN

No presenttion/registration 

Oral Posters
Small vessel stroke and white matter disease & Stroke and the arts 
Chairpersons: V. di Piero, Italy and S. Okazaki, Japan

Room: Sala Bardot 
Thursday April 14 
17:00 – 18:30

P 280 
 
Small vessel stroke and white matter disease

Abnormal sensorimotor plasticity in CADASIL correlates with neuropsychological impairment
B. Muinjonov1, E. Giyazitdinova1

1Neurology, Tashkent Medical Academy, Tashkent, UZBEKISTAN
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Small vessel stroke and white matter disease

The study of vitamin D receptor gene variants and vitamin D status in vascular dementia due to cerebral 
small vessel disease in the elderly
S. M.1, P. Puttachandra2, G. I. Thomas3, C. Sadanandavalli Retnaswami 4, R. Christopher2

1Neurochemistry, NIMHANS, Bangalore, INDIA; 2Neurochemistry, NIMHANS, , Bangalore, INDIA; 3Clinical Neurosciences, 
NIMHANS, Bangalore, INDIA; 4Neurology, NIMHANS, Bangalore, INDIA

BACKGROUND: Vascular cognitive impairment (VCI) is common in the elderly and represents a spectrum of cognitive dysfunc-
tion associated with cerebrovascular disease.The milder form of VCI is referred to as Mild Cognitive Impairment (MCI) and the se-
vere form is called Vascular Dementia (VaD). Dementia is a major health challenge in the global ageing population. VaD, the second 
most common cause of dementia, is potentially preventable unlike other neurodegenerative conditions. The most common cause of 
VaD in India is small vessel disease (SVD) of the brain. Recent research supports a role of vitamin D in vascular health. The present 
study was designed to evaluate the association of vitamin D receptor gene variants with VaD due to SVD in Asian Indian population. 
METHODS:200 VaD patients aged >60 years with neuroimaging evidence of SVD, and 200 age and gender-matched controls, 
were investigated. Genotyping of Bsm I, Apa I and Taq I, present in the 3′end and Fok I, located in exon II of the vitamin D receptor 
(VDR) gene were carried out by PCR -RFLP. Vitamin D status was estimated by measuring serum 25-hydroxy vitamin D. The cyto-
kines, TNF-α, interleukin 10, TGF-beta and IL-1α were measured by ELISA and correlated with serum 25-(OH) D levels. 
RESULTS:There was a significant difference in the allelic distribution of Bsm I polymorphism (p= 0.018*,OR= 1.41, 95% CI= 1.06 
to 1.86) between cases and controls. Dominant and recessive model for each individual polymorphism was assessed by logistic re-
gression analysis. None of the above variants were associated with VCI except for Bsm I dominant genotype, which was associated 
with a 1.87 fold (CI: 1.12-3.13; 0.01) increase in odds for VCI. There was no significant difference in the mean serum vitamin D 
[25(OH) D] in cases compared to controls. According to NOS guidelines Vitamin D sufficiency (≥20 ng/ml) was more prevalent in 
healthy controls compared to cases (32.5 % vs. 25.5 %, p= 0.15).Serum mean TGF-beta and IL-10 levels were not significantly dif-
ferent in cases when compared to controls. However, the pro-inflammatory cytokines, IL-1α and TNF-alpha were found to be signi-
ficantly elevated in patients when compared to healthy controls. Serum 25(OH) D levels were found to be significantly and inversely 
correlated with IL-1α in the vitamin D-deficient patients (Spearman correlations r= -0.406, p=0.0001*).However there was no corre-
lation of other cytokine levels with serum 25(OH) D. 
CONCLUSION:Vitamin D deficiency is highly prevalent in the elderly Indian population with VCI and among the VDR gene vari-
ants, BsmI dominant genotype model and ‘B’ allele increases the risk of VCI by 1.87 and 1.41 fold respectively. Since adequate vita-
min D status could reduce the risk of VCI and vitamin D deficiency is treatable, it may be well worth considering routine screening 
for vitamin D status in the elderly, to reduce the burden of VCI in India.
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Small vessel stroke and white matter disease

Severity of obstructive sleep apnea syndrome is associated with presence and burden of cerebral small ves-
sel disease 
Y. Chang1, T.- J. Song1,2, J.- H. Park1, J. Moon1, J.- H. Kim3, J. H. Heo2, Y.- J. Kim1, H. W. Lee1

1Neurology, Ewha Womans University School of Medicine, Seoul, SOUTH KOREA; 2Neurology, Yonsei University School of 
Medicine, Seoul, SOUTH KOREA; 3, Ewha Womans University School of Medicine and Ewha Medical Research Institute, Seoul, 
SOUTH KOREA

Question: Cerebral small vessel diseases (SVD) are associated with various problems such as cognitive dysfunction or cerebral inf-
arction. Obstructive sleep apnea syndrome (OSAS) is known to increase cardiovascular risk including stroke. We aimed to investiga-
te association between the cerebral SVD with apnea-hypopnea index in patients with possible obstructive sleep apnea syndrome. 
Methods: 170 patients were enrolled from Ewha sleep center registry, who performed brain MRI and polysomnography (PSG) and 
diagnosed as OSAS were included. The presence and burden of white matter hyperintensities (WMHs), asymptomatic lacunar inf-
arctions (ALIs), cerebral microbleeds (CMBs), perivascular spaces (PVSs) on MRI and apnea-hypopnea index (AHI) on PSG were 
investigated. 
Results: Among the 170 patients, 25 (14.7%) had high- grade WMHs, 21 (12.4%) had ALIs, 21 (12.4%) had CMBs and 34 (20.0%) 
had high-grade PVSs. In the multivariable analysis, after adjusting for factors including age, sex, and variables with p < 0.1 in univa-
riate analyses (hypertension, previous stroke/TIA, and SaO2), moderate to severe OSAS had significant association with presence of 
high-grade WMHs (OR: 4.72, 95% confidence interval (CI) (1.14 - 19.47)) and marginal significance with existence of CMBs (OR 
4.13; 95% CI 0.93 - 18.32) and high-grade PVSs (OR 3.52; 95% CI 0.99 - 12.47), but not with that of ALIs. Total SVD score was 
independently associated with increased AHI (p = 0.019), particularly in patients with moderate to severe OSAS (β (Standard error) 
= 0.436 (0.203), p = 0.034). 
Conclusions: Our findings suggest that moderate to severe OSAS is associated with multiple cerebral SVD pathologies in patients 
with OSAS. 

Figure 2
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Small vessel stroke and white matter disease

The cognitive and image longitudinal observation of vascular cognitive impairment no dementia in patients 
of cerebral small vessel diseases 
J. Fu1, J. Tang1

1Neurology, Huashan hospital Fudan University , Shanghai, CHINA

Question:  
The longitudinal change of cognitive and image of vascular cognitive impairment no dementia (VCIND) in patients of cerebral small 
vessel diseases (CSVD) remain unknown. 
Method:  
Patients with VCIND caused by CSVD between 50 and 80 years old were collected from November 1st, 2010 to January 31st, 
2015. All patients underwent Magnetic Resonance Imaging (MRI) including T1WI, T2WI, FLAIR3D T1WI at baseline and the 24th 
month. At baseline, the 3rd month, the 6th month, the 12th month, the 24th month, they underwent a neuropsychological test battery. 
Cognitive impairment progress was defined as at lest one test result among the test battery progress larger than one SD during 2 ye-
ars. Cognitive impairment stable was defined as all the test fluctuated among one SD. The degree of WML, IL and cerebral microb-
leed at baseline between the two groups were compared. The gray matter volume at baseline between the two groups, and the gray 
matter volume of each group between 2 years and baseline were compared with the method of VBM. 
Results:  
47 patients were included and 24 patients were completed 2 years cognitive following-up. At baseline, among the 24 patients, 16 
patients (66.7%) suffered from executive function impairment, 20 patients (83.3%)suffered from attention impairment, 10 patients 
(41.7%) suffered from money impairment, 9 patients (37.7%) suffered from language impairment and 10 patients (41.7%)suffered 
from visuospatial functions impairment. During the 2 years following-up, the mean time spent in CWT-C and TMT-B showed a in-
crease trend and the mean score of CFT coping and CDT showed a decrease trend, the right number within 90s in SDMT showed 
a increase trend, the mean time spent in TMT-A showed a decrease trend, the mean number of words that could be remembered in 
delay-recall and total number in AVLT and the mean score of VFT and BNT showed a trend of increase in the first year and then 
decrease in the second year (fig 1). In term of change of every patient’s cognitive impairment, 7 patients(29.2%) got progress,2 pati-
ents(8.3%)improved,14 patients(58.3%)remain stable, and one patient(4.2%) can’t be assessed for the vigorous fluctuation during the 
five times assessment. At baseline, there was no obvious difference in the degree of LI and WML between the progressive group and 
stable group. While, the volume of grey matter in bilateral posterior cingutate, right interior cingutate, medial frontal gyrus in pro-
gressive group was significant smaller than that in stable group. Observed longitudinally, Grey matter atrophy in progressive group 
was obvious than stable group, especially in cerebellum, front lobe, and occipital lobe (fig 2). 
Conclusion:  
There is multiple domains impairment in VCIND in patients of CSVD and the change of different cognitive domain is different. Ce-
rebral atrophy is related to cognitive decline in CSVD patients.
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Cerebral microbleeds in Fabry disease are stabilized by long-term enzyme replacement therapy
Y. Kono1, T. Wakabayashi1,2, M. Kobayashi1,2, T. Ohashi1,2, Y. Eto1,2, H. Ida1,2, Y. Iguchi1,2

1Neurology, The Jikei University School of Medicine, Tokyo, JAPAN; 2Neurology, Fuji general hospital, Fuji, JAPAN

Background: Fabry disease (FD) is an inherited X-linked metabolic disorder caused by a deficiency in the lysosomal enzyme, asso-
ciated with cerebrovasucular manifestations, such as small vessel disease, white matter hyper intensity, and the cerebral microbleeds 
(CMBs) on susceptibility-weighted magnetic resonance imaging (SWI). Clinical relationship between enzyme replacement therapy 
(ERT) and CMBs has been still unknown. Our aim was to investigate the long-term effect of ERT on the progressions of CMBs in 
FD patients. 
Methods: We retrospectively enrolled FD patients who were diagnosed by using the enzyme screening and mutation analysis in the 
Jikei University Hospital. The inclusion criteria were as follows: (1) male, (2) the presence of CMBs defined as hypo-intense lesions 
in SWI, (3) treated with agalsidase alfa or beta for more than 5 years without interruption, and (4) underwent follow-up SWI more 
than twice during a treatment period. We compared the numbers of CMBs between initial and follow-up SWI. 
Results: We enrolled 8 patients (male, 8; median age 39 years, interquartile range (IQR); 34-48 years). Patients had been treated by 
agalsidase alfa or beta for a median (IQR) of 11 (15.3-7.0) years. The median (IQR) age at start of ERT was 29.5 (19.5-39.5) years. 
During the ERT period, the number of CMBs increased in 3 of 8 (38%) patients in comparison with initial and follow-up MRI stu-
dies. Regarding mean age at start of ERT, 3 patients with the progressing CMBs was older than the other 5 patients despite no stati-
stical significance (33 vs 24 years, p=0.150). There was no relation between CMBs progression and other clinical variables. 
Conclusion; When starting ERT in early phase of FD, ERT may stabilize the progression of CMBs and lead to prevent the stroke in 
FD. 
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Investigation of diameter changes over time to define acute lacunar infarction with diffusion-weighted MRI
H. Jung1, K. J. Lee2, A.- H. Cho1

1Neurology, Catholic University Yeouido St.Mary‘s Hospital, Seoul, SOUTH KOREA; 2Neurology, Catholic University Seoul St.
Mary‘s Hospital, Seoul, SOUTH KOREA

Background: The conventional size criteria for definition of lacunar infarct are known to be less than 15 mm in maximal diameter. However, 
the lesion size on diffusion-weighted MRI (DWI) looks larger than that because it includes ischemic penumbra and peri-infarct vasogenic 
edema. Therefore, it would be helpful to know the lesion size changes over time for better diagnosis of lacunar infarction. In this study, we in-
vestigated the size change of acute ischemic lesions which is possibly considered as small vessel occlusion (SVO) with long term follow-up MRI. 
Methods: Patients who showed acute single subcortical ischemic lesion on penetrating arterial territories from middle ce-
rebral artery, posterior cerebral artery and basilar artery were consecutively enrolled. Stroke subtypes of SVO and crypto-
genic cause were included. SVO in our hospital was defined by a single subcortical lesion on penetrating arterial territo-
ry which is less than 20 mm in maximal diameter without other causes. MRI was performed in acute stroke period (DWI) and 
approximately 1 year after the stroke onset (FLAIR). Maximal lesion diameters on DWI and on follow-up FLAIR MRI were 
measured. The lesion diameter change over time was analyzed. Percentage of final diameter over initial size was calculated. 
Results: Total 30 patients were included. Lesions in basilar artery territory were 10, middle cerebral artery 16, and posterior cere-
bral artery 4. Stroke subtypes were SVO in 27 and cryptogenic in 3. Mean diameter of acute ischemic lesion on DWI was 13.02 
± 4.6 mm. The diameter ranged from 5.9 to 23.8 mm. In 8 patients, the lesion diameters were more than 15 mm. On follow-up 
MRI, mean diameter reduced to 6.86 ± 3.81 (range 0 to 15 mm). The mean percentage of final diameter over initial diameter was 
51.7 %. Most of the lesion diameters were reduced markedly at follow-up. In three patients, the lesion disappeared on follow-up 
FLAIR. All of the lesions were measured as less than 15 mm, which meet the conventional size criteria for lacunar infarction. 
Conclusions: Lesion size of acute ischemic infarction on initial DWI was markedly reduced on follow-up MRI. Stroke lesion which 
might be classified as cryptogenic origin because their size was larger than 15 mm on DWI could be reclassified as SVO in their chro-
nic stroke period. Size criteria of lacunar infarction in acute stroke period on DWI needs to be changed.
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Course of vascular depression in non-demented elderly patients with small vessel disease: a TMS follow-up 
study
G. Lanza1, M. Cantone1, M. Pennisi2, R. Ricceri1, G. Pennisi3, R. Bella4

1Department of Neurology I.C., I.R.C.C.S. „Oasi Maria SS.“, Troina, ITALY; 2Spinal Unit, Emergency Hospital Cannizzaro, Catania, 
ITALY; 3Department of Surgery and Medical-Surgical Specialties, University of Catania, Catania, ITALY; 4Department of Medical 
and Surgical Sciences and Advanced Technologies, Section of Neurosciences, University of Catania, Catania, ITALY

 
Introduction. Late-life depression is a recognized clinical risk factor for dementia. However, neurophysiological data of progression 
in patients with vascular depression (VD) and clinical-cognitive profile of Vascular Cognitive Impairment-No Dementia (VCI-ND) 
at risk for future dementia are lacking. 
Objectives. We examine the progression of electrocortical changes to Transcranial Magnetic Stimulation (TMS) in subjects with VD 
and VCI-ND. We have verified whether the presence of late-onset depression in elderly patients with ischemic white matter lesions 
(WMLs) would contribute to the transition from a cognitive decline to an overt dementia also at the TMS level. 
Materials & Methods. After a follow-up period of approximately two years, 15 VD and 10 VCI-ND participants, age-matched with 
15 healthy controls, were re-evaluated for single and paired pulse TMS measures of cortical excitability using a figure-of-eight coil 
and recording from the first dorsal interosseous muscle bilaterally. Neuropsychological and functional assessment, as well as brain 
magnetic resonance imaging, were concomitantly explored. 
Results. With respect to the first evaluation, both group of patients showed an increased motor cortex excitability, as expressed by a 
significant decrease of the resting motor threshold bilaterally. Moreover, a lengthened of the cortical silent period duration was found 
in controls but not in patients. An enhanced intracortical facilitation, which is mainly mediated by a glutamatergic neurotransmission, 
was observed at baseline in VCI-ND subjects only, but it was not present at follow-up. Compared to controls, VD patients underwent 
to a significant worsening of their frontal lobe abilities and functional status. 
Conclusion. VCI patients with or without depression seem to share a similar TMS profile of disease progression, supporting the hy-
pothesis that depressive syndrome in VD is not the primary disease but part of the wide clinical spectrum of vascular WMLs patho-
logy. In non-depressed patients, specific TMS parameters might slow down cognitive decline probably through a glutamate-mediated 
neuroplasticity. TMS provides a potentially new window into the neurophysiological process and progress behind late-life depression 
and its reciprocal relationship with vascular-related cognitive disorders.
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A new truncating mutation of NOTCH3 gene in a biopsy-proven CADASIL patient
L. Pradotto1, M. Mencarelli2, D. Lauro3, A. Milesi1, A. Di Blasio2, A. Mauro1,4

1Division of Neuroloogy and Neurorehabilitation, IRCCS Istituto Auxologico Italiano, Piancavallo - Oggebbio, ITALY; 2Laboratory 
of Molecular Biology, IRCCS Istituto Auxo0logico Italiano, Milan, ITALY; 3Surgical Dermatology, Città della salute e della Scienza, 
Turin, ITALY; 4Department of Neuroscience, University of Turin, Turin, ITALY

Introduction: Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and Leukoencephalopathy (CADASIL) is syste-
mic arteriopathy in which early onset ischemic strokes and vascular dementia are the main clinical features. Degeneration of vascular 
smooth muscle cells (VSMCs) and extracellular accumulation of granular osmiophilic materials (GOMs) are its main pathological 
hallmarks. CADASIL is due to stereotyped NOTCH3 gene mutations which alter (increasing or reducing) the even number of cys-
teines in one of 34 EGF-like repeats of the extracellular Notch3 domain (N3ECD). Only three truncating mutations of Notch3 were 
reported and their pathogenic role is still under discussion. Case Report: We report a new truncating NOTCH3 gene mutation in a 
60-year-old man affected by migraine with aura, strokes and typical leukoencephalopathy, and with a positive family history for stro-
ke, migraine and dementia. Ultrastructural analysis of skin small arteries confirmed the clinical suspect of CADASIL and the com-
plete NOTCH3 gene sequencing reviled the presence of a insertion mutation involving exon 17 of NOTCH3 gene. This new muta-
tion leaded to a complex alteration of the EGF-like repeat 22 altering the position of a cysteine in this EGF-like repeat and leading 
to the truncation of the N3ECD. The even number the cysteines in this repeat was spared by this mutation. Discussion: Our findings 
demonstrated that CADASIL can be caused by truncating NOTCH3 gene mutations and gave new insights in the pathogenic mecha-
nism by which NOTCH3 gene mutations cause CADASIL.



294 25. European Stroke ConferenceScientific Programme

P 290 
 
Stroke and the arts 

Creating, implementing and sustaining an inter-professional education for stroke: a link towards collaborative and integra-
ted patient care
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Association between cerebral microbleeds and transcranial doppler derived pulsatility index in cognitively 
normal elderly individuals
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Factors efficacy of a long-term secondary prevention program in ischemic stroke and transient ischemic at-
tack patients
C. Tejero Juste1, P. R. Vinuezabuitron 1, S. Nuggerud Galeas 1, A. A. Sanabria Sanchinel1, A. Lopez Bravo1, M. P. 
Navarro Perez1, A. Garrido Fernandez1, C. Perez Lazaro1

1Neurología, Hospital Clínico Universitario Lozano Blesa, Zaragoza, SPAIN

BACKGROUND: 
Stroke recurrence rates are high (20%-25%) and have not declined over past 3 decades. In general, one of the main goals in stroke 
recurrence reduction is to control vascular risk factors such as hypertension, diabetes, dyslipidemia, and smoking cessation. The ad-
herence to recommended lifestyle changes and medication initiated in hospital is not optimal. 
OBJECTIVES: 
To evaluate the factors associated to a 1 and 3-years achievement of guideline-recommended secondary prevention targets choles-
terol, diabetes, hypertension and smoke. 
METHODS: 
A single-center, cohort study of ischemic stroke and TIA patients. 
Data were collected in consecutively encountered patients with ischemic stroke or transient ischemic attack admitted to a university 
hospital stroke during a year. Adherence to treatment and achievement of national guideline target goals were assessed 1 and 3 years 
after discharge. 
RESULTS: 
Of the 102 included ischemic stroke and TIA patients, only 62 (63%) were evaluable. Of these patients, 35.4% reached the secondary 
prevention target. We found a significant decrease in attainment for the primary outcome associated to antecedent of diabetes (28% 
vs 45%, p= 0.035) and smoke (33% vs 66%, p= 0.015). Not difference were found associated to age, hypertension or dyslipidemia. 
CONCLUSIONS: 
Antecedent of diabetes or smoke is associated with low rates of achieving guideline-recommended secondary prevention targets cho-
lesterol, diabetes, hypertension and smoke.
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Prognostic significance of stress hyperglycemia in acute ischemic stroke
K. Tziomalos 1, P. Dimitriou1, S. Bouziana1, M. Spanou1, S. Kostaki1, S.- M. Angelopoulou1, M. Papadopoulou1, 
V. Giampatzis1, C. Savopoulos1, A. Hatzitolios1

1First Propedeutic Department of Internal Medicine, Medical School, Aristotle University of Thessaloniki, AHEPA Hospital, Thessa-
loniki, GREECE

Question: Stress hyperglycemia is frequently present in patients with acute ischemic stroke. However, it is unclear whether it reflects 
stroke severity or if it predicts adverse outcome. We aimed to evaluate the prognostic significance of stress hyperglycemia in acute 
ischemic stroke. Methods: We prospectively studied 790 consecutive patients who were admitted with acute ischemic stroke (41.0% 
males, age 79.4±6.8 years). The severity of stroke was assessed at admission with the National Institutes of Health Stroke Scale 
(NIHSS). Stress hyperglycemia was defined as fasting serum glucose levels at the second day after admission ≥126 mg/dl in patients 
without type 2 diabetes mellitus (T2DM). The outcome was assessed with adverse outcome rates at discharge (modified Rankin scale 
between 2 and 6) and with in-hospital mortality. Results: 8.6% of the total study population had stress hyperglycemia. Patients with 
stress hyperglycemia had more severe stroke. Independent predictors of adverse outcome at discharge were age, prior ischemic stro-
ke and NIHSS at admission. When the NIHSS was removed from the multivariate model, independent predictors of adverse outcome 
were age, prior ischemic stroke, log-triglyceride (TG) levels and stress hyperglycemia. Independent predictors of in-hospital mortali-
ty were atrial fibrillation (AF), diastolic blood pressure (DBP), serum log-TG levels and NIHSS at admission. When the NIHSS was 
removed from the multivariate model, independent predictors of in-hospital mortality were age, AF, DBP, log-TG levels and stress 
hyperglycemia. Conclusions: Stress hyperglycemia reflects stroke severity and does not appear to directly contribute to more adverse 
outcome of acute ischemic stroke.
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Association between initial glycemic variation and 3-month cardiovascular mortality in diabetic patients 
with acute ischemic stroke
K. B. Lee1, J.- E. Yoon1, N. Choi1, J.- Y. Lee1, J.- S. Kim1, H. Roh1, M.- Y. Ahn1, H.- W. Hwang1

1Neurology, Soonchunhyang University Seoul Hospital, Seoul, SOUTH KOREA

Question: Blood glucose fluctuation is linked to mortality in critically or non-critically ill patients, as well as cardiovascular events 
after acute myocardial infarction. However, its association with poststroke outcome is largely unknown. The aim of this study was to 
determine whether initial glucose fluctuation is related to cardiovascular mortality in patients with acute ischemic stroke. 
Methods: We registered consecutive patients with acute ischemic stroke in Soonchunhyang University Hospital between Mar 2005 
and Feb 2015. Six hundred and thirty-nine diabetic patients within 72 hours from stroke onset were included. Serum glucose levels 
were checked 4 times per day during the first 3 hospital days. J-indices were calculated for glycemic variability in all patients, and 
divided into 4 groups by quartiles. Cardiovascular death and modified Rankin scale at 3 months were prospectively recorded. Multi-
variable logistic regression analyses were performed after adjusting covariates for outcome variables. 
Results: Cardiovascular deaths at 3 months were identified in 57 patients (8.9%): 11 (7.1%), 8 (5.1%), 13 (8.0%) and 25 (15.2%) in 
each of the J-index quartiles, respectively. Multivariable logistic regression analysis indicated that the incidence of cardiovascular 
deaths were significantly associated with the group of highest J-index (odds ratio 3.38; 95% confidence interval 1.15-12.04; P =.04). 
Conclusions: Fluctuation of serum glucose during the first 3 days was associated with cardiovascular death at 3 months after acute 
ischemic stroke. Further studies are required to determine the pathophysiologic correlation between glycemic variation and cardiova-
scular deaths.
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Prediction of motor recovery using motor evoked potential in the patients with stroke
J. Y. Cho1, W. H. Chang1, E. Park1, A. Lee2, Y.- H. Kim1,2

1Department of Physical and Rehabilitation Medicine, Center for Prevention and Rehabilitation, Heart Vascular and Stroke Institute, 
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Objective: To investigate the clinical significance of transcranial magnetic stimulation (TMS)-induced motor evoked potentials 
(MEPs) which can be adopted to predict functional recovery of upper limb in patients with stroke. 
Methods: 106 patients (61 men, 45 women; mean age 63.4 ±12.7 years) suffering from first-ever stroke were included in this study. 
All participants underwent TMS-induced MEPs session to assess the corticospinal excitability of both hand motor cortices within 3 
weeks after stroke onset. After the resting motor threshold (rMT) was assessed, five sweeps of MEPs at 120% of rMT were perfor-
med, and the mean amplitude and latency of the MEPs were measured. The two-step analysis of TMS-induced MEPs was used. The 
first step was classification into the MEPs response and non-response groups according to the response of ipsilateral TMS-induced 
MEPs. The second step was quantitative analysis of parameters in the MEP response group. Motor function was assessed at 2 weeks 
and at 3 months after stroke. Motor function was assessed using the Fugl-Meyer Assessment scale (FMA) at within 3 weeks and 3 
months after stroke onset. Comparison and correlation analysis was performed between TMS-induced MEPs derived measures and 
FMA scores. 
Results: Patients in the MEPs response group showed significantly higher scores in the total and upper extremity FMA than MEPs 
non-response group at 3 months after stroke onset (p<0.05). In the MEPs response group, each rMT and rMT ratio showed a signifi-
cant relationship with the total and upper limb FMA scores at 3 months after stroke onset (p<0.05). 
Conclusion: These results indicated that responsiveness of MEP, rMT and rMT ratio at early phase were significantly correlated with 
motor recovery of upper limb at 3 months after onset in patients with stroke. 
Objective: To investigate the clinical significance of transcranial magnetic stimulation (TMS)-induced motor evoked potentials 
(MEPs) which can be adopted to predict functional recovery of upper limb in patients with stroke. 
Methods: 106 patients (61 men, 45 women; mean age 63.4 ±12.7 years) suffering from first-ever stroke were included in this study. 
All participants underwent single-pulse TMS session to assess the corticospinal excitability of the hand motor cortex. Five sweeps of 
MEPs at 120% of the resting motor threshold (rMT) were performed, and the mean amplitude and latency of the MEPs were measu-
red. Patients were also assessed using the Fugl-Meyer Assessment scale (FMA) for four time points; at 7 days and at 3 months after 
stroke onset. 
Results: Patients who demonstrated MEP response at 7 days showed significantly higher scores of the total and upper extremity 
FMA than MEP non-response group at 3 months after stroke onset. In the MEP response group, rMT and rMT ratio showed a signifi-
cant relationship with the total and upper limb FMA scores at 3 months after stroke onset. 
Conclusion: These results indicated that responsiveness of MEP, rMT and rMT ratio were significantly correlated with motor reco-
very of upper limb at 3 months after onset in patients with stroke.
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Glycated haemoglobin level as a predictor of acute stroke outcome
K. Antonova1, M. Tanashyan2, T. Romantsova3, M. Maksimova2, A. Nikonov2, R. Medvedev2

1Clinical Department, Research Center of Neurology, Moscow, RUSSIAN FEDERATION; 2Angioneurology, Research Center of 
Neurology, Moscow, RUSSIAN FEDERATION; 3, 2 First Moscow State Medical University by I.M. Sechenov, Moscow, RUSSIAN 
FEDERATION

Background and aims  
Stroke is a major healthcare issue due to high mortality and disability rates. Diabetes mellitus (DM) is one of the principal risk factor 
for stroke. Elevation of glycated haemoglobin (HbA1c) levels has been shown to increase stroke occurrence.  
In the present study we aimed at establishing correlations between DM type 2 (DM2) and glycaged haemoglobin levels and acute 
stroke course and outcome.  
Materials and methods: A total of 98 patients in the first 24-hours of stoke have been enrolled in the study. They were then divided 
into two groups depending on the presence of DM2: the first group comprised 52 patients with stroke and DM2 (27 male [51,9%], 
mean age 63±10,72 yrs [54 - 70,5]); the second group included 46 patients with stroke but without DM (32 male [69,6%], mean age 
58 ± 13 yrs [51 - 71]). All patients underwent an Magnetic resonance imaging scan of the brain (MRI), the plasma levels of glucose 
and HbA1c were also measured. Neurological deficit was estimated via the on Day 1 and Day 21 and functional outcome via the mo-
dified Rankin scale (mRS). Pearson Chi-squared test was performed to in Scandinavian stroke scale and mRS between the groups. 
Results: Both groups had a similar rate of ischemic stroke: 47 patients (90,4%) in the first, and 42 (91,3%) in the second groups. The 
study groups did not differ in terms of MRI-findings and neurological deficit at Day 1. At Day 21 no recovery or neurological dete-
rioration occurred more often in Group 1 - 21,6% vs. 7% in the group without DM (p = 0,02). Minimal recovery was also more pre-
valent in the first group (13,7% vs. 4,7% respectively, р =0,004). Functional outcome mRS was poorer in patients with DM (Pearson 
Chi-squared test, p = 0,013). Patients in Group 1 had a mean level of HbA1c of 7,8± 2,0%. A negative correlation has been observed 
between HbA1c levels and Day 21 Scandinavian stroke scale estimate (Spearman correlation coefficient r = - 0,30, р = 0,04). Better 
recovery rates have been found in patients with НbA1с <7% (Pearson Chi-square test, p=0,029): 53% of patients with НbA1с <7% 
and only 28% with НbA1 ≥7%. Neurological deterioration is also more common for patients with elevated НbA1с levels (26,7% vs. 
5,9% respectively). mRS estimate (including fatal outcome cases) was lower in patients with НbA1с <7% (р=0,038) . 
Conclusion: Despite similar MRI findings stroke patients with DM tend to have a poorer outcome (defined by mRS), in this group 
neurological deterioration and minimal-to-no recovery is more common. Glucose profile prior to stroke in patients with DM correla-
tes with recovery rates. Elevated (≥7%) НbA1с levels have a negative influence on outcome, including a more prevalent occurrence 
of neurological deterioration in these patients.
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Aspirin and clopidogrel resistance in patients with recurrent atherothrombotic stroke
E. Pucite1,2, R. Osins1,2, E. Miglane1,2, A. Millers1,2, I. Logina1,2

1Neurology, P. Stradins Clinical University Hospital, Riga, LATVIA; 2Neurology, Riga Stradins University, Riga, LATVIA

Background. Aspirin and clopidogrel are considered to be the standard care for the prevention of ischemic events. Unfortunately, 
antiplatelet effects are not observed in all patients and some experience thromboembolic events despite regular antiplatelet treat-
ments, which has led to the concept of „antiplatelet resistance” (Hankey GJ. et al., 2006). The rate of antiplatelet resistance in pati-
ents with stroke or transient ischemic attack (TIA) is highly variable, ranging from 3% to 85% for aspirin and 28% to 44% for clo-
pidogrel (Collet JP. et al., 2009) 
Objectives.To determine frequency of aspirin and clopidogrel resistance in patients with recurrent atherothrombotic stroke. 
Methods. During the period from July to December 2015 all patients with recurrent atherothrombotic stroke in P. Stradins Clinical 
University hospital were included. Data of patients’ gender, age, comorbidities, comedications, stroke subtype, laboratory and pla-
telet aggregation tests were collected. Aspirin and clopidogrel resistance was established using Verify Now System in patients who 
was taking aspirin and clopidogrel at least for 5 days. Aspirin resistance was defined if ARU (aspirin reaction units) were ≥ 550, and 
clopidogrel resistance was defined if platelet inhibition was < 20%. Associations using Pearsons chi-square, Mann-Whitney test was 
used to test associations between demographic, laboratory and clinical data and platelet inhibition units. 
Results. In overall we included 30 patients. There were 12 (40%) women and 18 (60%) men. The mean age was 69,3 ± 9,38 years. 
Aspirin resistance was observed in 2 (6,6%) patients (1 woman and 1 man). Clopidogrel resistance was observed in 11 (36,6%) pati-
ents (6 men and 5 women). 
Analysis of probable predictive factors (diabetes mellitus, hypertension, coronary artery disease, carotid artery disease, hyperlipide-
mia, congestive heart failure, comedications) showed indirect indications for probable correlation between antiplatelet resistance and 
carotid artery disease and use of amlodipine. These results could become statistically significant if more patients would be included. 
Conclusions. Aspirin resistance was relatively uncommon whereas clopidogrel resistance occurred in one third of patients with re-
current atherothrombotic stroke. We intend to perform a further study to determine risk factors for response of antiplatelet treatment 
and the clinical outcome, and to identify those patients who are at risk of experiencing recurrent atherothrombotic stroke.
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Clinical features of headache due to cervical artery dissection
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Long-term outcome in ischemic stroke patients treated with intravenous alteplase
J. C. Portilla Cuenca1, F. López Espuela1, R. Romero Sevilla1, I. Redondo Peñas1, A. Falcón Garcia1, G. Gá-
mez-Leyva1, M. Gómez Gutierrez1, P. E. Jiménez Caballero1, I. Casado Naranjo1

1Neurology. Stroke Unit, Hospital San Pedro de Alcántara, Cáceres, SPAIN

Question 
Although the short-term benefit ischemic stroke treatment with intravenous alteplase (rt-PA IV) is well established, information on 
its long-term effectiveness is scarce. We aimed to evaluate the long-term response to IV rtPA and factors related to it. 
Methods 
Prospective registry of patients treated with IV rtPA.We define the favorable trend for a score on the modified Rankin scale (Rm) 
≤2.We analyze the evolution to 3 years through interviews, establishing functional status and mortality and we used a logistic regres-
sion to determine the factors associated with evolution. 
Results 
We included 149 patients.The favorable outcome reached 46% of patients and the mortality was 25.5%. The factors related with 
the Rm ≤2 were: age [OR 0.96 (0.94-0.98)], dyslipidemia [OR 2.1 (1.22 to 3.62)], the basal NIHSS [OR 0.82 (0.77 to 0.87)], early 
recanalization [OR 3.32 (0.90 to 12.24)], the NIHSS score at 24 hours [OR 0.80 (0.75 -0.84)] and 7 days [OR 0.75 (from 0.69 to 
0.80)] and Rm at 90 days [OR 0.17 (0.11 to 0.27)]. Mortality was associated with baseline NIHSS score [OR 1.08 (1.02 to 1.16)], at 
24 hours [OR 1.09 (1.04 to 1.16)], at 7 days [OR 1.08 (1.02 to 1.14)] and Rm at 90 days [OR 5.97 (1.41 to 25.33)]. 
Conclusion 
Nearly half of the patients treated with rtPA IV have good long-term outcome. Age, dyslipidemia, baseline NIHSS score at 24 hours 
and 7 days, early recanalization and short-term functional status were associated with good prognosis.
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Usage of intravenous magnesium for halting the clinical worsening of the lacunar infarction
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Background : About a quarter of lacunar infarction unexpectedly gets worsened during hospitalization. Currently there is little stra-
tegy to effectively prevent the progression of this lacunar infarction. Intravenous magnesium is one of good potential candidate as 
a neuroprotective agent via its peculiar neuronal and vascular mechanisms. The purpose of this study is to elucidate whether intra-
venous magnesium can halt the further progression of the lacunar infarction or not. 
Methods : We prospectively enrolled patients with lacunar infarction within 7 days of symptom onset. The study period is from 
March 2011 to June 2015. All patients suffered from the worsening of initial lacunar infarction during hospitalization. Patients with 
recurrence of ischemic stroke to another vascular territory were excluded from the study. According to the use of intravenous mag-
nesium, enrolled patients were divided into the group with the use of intravenous magnesium (IVMg) and without the use of intra-
venous magnesium (non-IVMg). Demographic characteristics, National Institute of Health Stroke Scale (NIHSS) scores at admissi-
on and discharge, vascular territory, modified Rankin Score at discharge were compared between the two groups. We also compared 
the percentage of patients showing dramatic recovery from the worsening of initial stroke between the groups. 
Results : Of the fifty patients enrolled during the study period, sixteen patients (32%) were treated with the intravenous magnesium. 
Lenticulostriate artery was the most common territory of progressive lacunar infarction(26/50, 52%). There were no significant dif-
ferences in the demographic characteristics, NIHSS scores at admission and discharge. Dramatic recovery from worsening defined 
as three points or more improved from the nadir tended to occur more frequently in the IVMG group (43.8% vs 17.6%, P=0.082). 
In the multivariate analysis this tendency did not change after adjusting the initial NIHSS score and age (Odds ratio 3.99, 95% CI 
[0.989 - 16.097], P=0.052). 
Conclusion : Using the intravenous magnesium infusion can be an alternative option for preventing from the further aggravation of 
lacunar infarction. More large-scale prospective study is warranted to make clear the role of intravenous magnesium as a possible 
therapeutic candidate in the progressive lacunar infarction.
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Relationship between vitamin D deficiency and 3 month functional outcome in acute ischemic stroke pati-
ents
H. C. Choi1, C. H. Kim1, S. Jong Hee1, J. Min Uk1

1Neurology, Hallym university, Chuncheon Sacred Heart Hospital, ChunCheon-Si, SOUTH KOREA

Background 
Vitamin deficiency increase the risk of cardiovascular disease.  
Objective: We determined whether vitamin D deficiency is associated with 3 month functional outcome in acute ischemic stroke pa-
tients. 
Material and Methods 
We retrospectively analyzed 328 consecutive patients with first-ever transient ischemic attack and acute ischemic stroke using pros-
pective stroke registry. Serum 25-hydroxyvitamin D [25(OH)D] was obtained within 24 hours of hospital admission. Vitamin D defi-
ciency was defined as serum 25(OH)D level of less than 10ng/ml. Poor 3 month functional outcome was defined as modified Rankin 
Scale (mRS) 3-6. Multivariable logistic regression analysis was used to test whether Vitamin D deficiency is an independent predic-
tor of poor 3 month functional outcome. 
Results 
Mean age was 67.4 (±13.2) years, and 59.1% of patients were men. Mean level of 25(OH)D was 11.5±6.1ng/mL and 48.2% of pa-
tients were vitamin D-deficient. On bivariate analysis, vitamin D deficiency was associated with 4 seasonal variation (Pearson’s X2, 
p=0.008) and severe NIH Stroke Scale (NIHSS) score (Mann-Whitney U, p<0.001). In univariable analysis, vitamin D deficiency 
was associated with poor 3 month functional outcome (odds ratio, 1.86; 95% CI, 1.10-3.14). In multivariable analysis, vitamin D de-
ficiency is an independent predictor of poor functional outcome along with age and stroke severity. 
Conclusion 
Vitamin D deficiency is highly prevalent in Korea, and associated with poor 3 month functional outcome in patients with acute ische-
mic stroke. Future trials should be designed to determine whether optimal vitamin D supplementation could improve functional out-
comes of stroke patients.
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Glycosylated haemoglobin predicts the outcome of acute ischemic stroke 
S. Lattanzi1, L. Provinciali1, M. Silvestrini1

1Department of Experimental and Clinical Medicine, Marche Polytechnic University, Ancona, ITALY

No presenttion/registration
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Six-year follow up of patients with medically managed extracranial carotid stenosis 
A. Ahmad1, P. Paliwal1, L. L. Yeo1, H. L. Teoh1, B. P. Chan1, A. Kulkarni1, B. Chandra1, L. R. Wei1, L. R. Jie1, V. 
K. Sharma1

1MEDICINE, NUHS , Singapore, SINGAPORE

Background and aim- Extra-cranial carotid artery disease occurs less commonly in Asians as compared to Caucasians. Annual risk 
of progression of asymptomatic carotid steno-occlusive disease ranges from 4-29%. Symptomatic carotid stenosis correlates signifi-
cantly with subsequent cerebral ischemic events. We aimed at evaluating the natural history of symptomatic carotid steno-occlusive 
disease in our cohort of ischemic stroke patients. 
Materials and Methods- In this retrospective study, patients with symptomatic >50% stenosis of the carotid artery during previous 
3 months, admitted during the year 2009 were included. Information on demographic characteristics and vascular risk factors was 
recorded. We present the event rates for stroke/transient ischemic attack (TIA), myocardial infarction (MI) or death during 6-year 
follow up period. 
Results- Of the total of 822 patients admitted for stroke/TIA during 2009, A total of 87 (10.6%) were found to have symptomatic ca-
rotid stenosis; median age 76 years (range 41-93), 59 (67.8%) male and 68 (78.2%) were Chinese. Hypertension was the commonest 
risk factor in 64 (73.6%) patients. Carotid endarterectomy was performed in 18 (20.7%) patients while 69 (79.3%) were managed 
with best medical therapy. Mean time to any vascular event was 26.8 months in the best medical management group and events in-
cluded Stroke/TIA in 6 cases (8.7%) and MI in 14 cases (20.3%). 27 cases (39.1%) died during follow-up. No cerebrovascular events 
were reported in patients in the surgically treated patients. However, 3/18 (16.7%) developed MI and 3/18 (16.7) died during the 6 
years follow up. 
Conclusions- Symptomatic steno-occlusive disease of cervical carotid artery carries a high risk of subsequent vascular events and 
mortality despite best medical therapy. Perhaps, better methods of risk stratification and an aggressive approach towards revasculari-
sation in eligible cases are warranted. 
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Clinical outcome of lipoic acid use combined with thrombolysis in patients with stroke and diabetic polyn-
europathy
K. Choi1, J. Kim2, M. Park1, K. Kang1, S. Kang1

1Neurology, Chonnam National University Hospital, Gwangju, SOUTH KOREA; 2Nuclear Medicine, Chonnam National University 
Hospital, Gwangju, SOUTH KOREA

Question: Alpha-lipoic acid (aLA) is a strong antioxidant commonly used for treatment of diabetic polyneuropathy (DPNP). Pre-
viously, we demonstrated the neurorestorative effects of aLA after cerebral ischemia in rats. However, its effects on stroke patients 
remain unknown. This study investigated whether patients treated with aLA for acute ischemic stroke (AIS) after reperfusion therapy 
have a better functional outcome than aLA-naïve patients. 
Methods: In a prospective observational cohort study of 172 patients with DPNP and AIS treated with tissue plasminogen activator 
(tPA), we investigated the relationship between aLA use and functional outcome at 3 months and 1 year, the occurrence of hemor-
rhagic transformation (HT), early neurological deterioration (END), and early clinical improvement (ECI). The functional outcomes 
of patients were categorized as favorable (modified Rankin Scale [mRS] score 0-2) or unfavorable (mRS score 3-6). We defined 
END as an increase of ≥1 point in motor power or an increase of ≥2 points in the total National Institute of Health Stroke Scale (NI-
HSS) score and ECI as a decrease of ≥4 points in NIHSS score within 7 days. Ischemic stroke subtypes were defined according to 
the TOAST classification. 
Results: Of the 172 AIS with DPNP patients included, 47 (27.3%) used aLA for DPNP. In the entire cohort, those treated with aLA 
had a significantly higher rate of a favorable outcome at 3 months (55.3 vs. 33.6%, p < 0.01) and 1 year (57.4 vs. 34.4%, p < 0.01) 
compared with their counterparts. The risks of END and HT were significantly lower and the percentages of ECI were significantly 
higher in those treated with aLA. In the multivariable analysis, aLA use was associated with favorable outcome at 3 months (OR = 
2.13, 95% CI = 1.01-4.51, p = 0.048) and 1 year (OR = 2.26, 95% CI = 1.06-4.84, p = 0.036). Age, HT, and increasing NIHSS scores 
were negative predictors of favorable outcome. 
Conclusions: aLA use for AIS with DPNP patients treated with tPA is associated with favorable outcome. These results indicate that 
aLA could be a useful intervention for the treatment of AIS after reperfusion therapy.
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Beneficial role of HO-1 upregulation against cerebral ischemic stroke
S. Ramagiri1, R. Taliyan1

1Pharmacy, BITS Pilani, jhunjunu, INDIA

Aim: 
Several studies indicated that ischemic post conditioning (IPOC) activates specific anti-oxidant mechanisms to provide neuropro-
tection against cerebral ischemic stroke. Hemeoxygenase-1 (HO-1) is an inducible phase II enzyme, which degrades toxic heme to 
cytoprotective products. However, the role of HO-1 in IPOC induced neuroprotection is not clear. Therefore, we hypothesized that 
IPOC up regulates HO-1 expression to protect neurons against cerebral ischemic stroke. 
Methods: 
Using global ischemic model, we determined whether IPOC induces neuronal protection against cerebral ischemic stroke by up re-
gulating HO-1 expression. To achieve this, we estimated oxidative stress and inflammatory marker levels along with hippocampal 
damage. In addition, HO-1 and brain derived neurotrophic factor (BDNF) activity were also measured. 
Results: 
Induction of cerebral ischemic stroke resulted in characteristic neurological deficits, elevated oxidative stress, neuroinflammation 
and severe hippocampal damage. In contrast, IPOC intervention significantly improved anti-oxidants like glutathione and catalase, 
reduced oxidative markers like malondialdehyde and nitrite levels and attenuated neurological scoring. Moreover, IPOC reduced 
tumor necrosis factor alpha levels and ameliorated HO-1 and BDNF activity. Further, hippocampal damage in CA1 and DG was also 
attenuated as evidenced by increased healthy neuronal density and decreased pyknotic count.  
Conclusions: 
IPOC conferred neuroprotection against cerebral ischemic stroke was mediated by amelioration of HO-1 expression, opens a new 
avenue and will be promising future molecular target for cerebral ischemic stroke.
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A recurrent stroke stabilization after using novel oral anti-coagulant
S. Han1, J. J. Joo1, J. H. Han1, D. E. Kim1

1Departments of Neurology, Veteran Health Service Medical Center, Seoul, Korea, Seoul, SOUTH KOREA

Introduction 
Novel Oral Anti-Coagulant (NOAC) is recommended for prevention of stroke caused by non-valvular atrial fibrillation. The role of 
NOAC in other types of stroke is controversial. We report a case of using Novel Oral Anti-Coagulant NOAC for the patient of recur-
rent bilateral posterior circulation infarction of undetermined etiology. We report that the case that a patient who had 8 times recur-
rence of non cardio embolic stroke only at the posterior circulation, and he has been stabilized after using NOAC. 
Case 
A 68 year old man developed sudden onset of vertigo, nausea and vomiting was admitted to our hospital. On admission, the patient 
had neurologic deficit dysarthria, gait ataxia followed by marked vertigo. 
He had hypertension and diabetes mellitus and he was treated with antiplatelet. Brain magnetic resonance imaging(MRI) showed 
acute right cerebellar hemorrhagic infarction. Brain magnetic reconance angiography(MRA) revealed occlusion of right vertebral ar-
tery and focal stenosis in both P1.(Fig1) Laboratory data on admission showed normal values. An echocardiogram and transthoracic 
echocardiogram were non specific except concentric LVH. We decided to stop antiplatelet and start observation. Patient’s neurologic 
symptoms showed improvement, and he was discharged. 
But he was readmitted only a week after being discharged for right visual field defect. MRI showed acute infarction of left occipital 
lobe and right cerebellum. No interval change in MRA. After hospitalization, his neurologic symptoms and signs showed fluctuate 
pattern. We checked brain MRI image every whenever the patient’s symptom was worsened through 5 times. MRI image revealed 
newly onset recent infarction 5times. We tried mono, dual and triple antiplatelet agent(Fig 2), but recurrence of infarction was con-
tinued. Laboratory data, echocardiogram, platelet resistance test and all serological marker were negative too. 
We had decided to try anticoagulation. Because his initial infarction was hemorrhagic stroke, we chose Dabigatran instead of con-
ventional Warfarin. After started to take Dabigatran, the patient’s symptoms were stabilized and follow up image also showed no 
other newly appearing infarction. 
Discussion 
Anticoagulation is not considered more superior than antiplatelet. However, it’s obvious that it has slight effect on decrease of arte-
rial thrombogenesis. NOAC could be the alternative if it recurs within a short period despite of antiplatelet usage, and to the patient 
who is difficult to be taken warfarin because of the concern about hemorrhagic complication. Even if the atrial fibrillation is not 
found or the cause is not cleared, NOAC is worthy to be considered as an alternative.

Figure 1 
 

 
 
 
Figure 2 
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THEORETICAL SEMINAR
Room: Sala Perla 
Friday, April 15
8:00 – 9:00

Outcomes following thrombolysis in acute stroke are underestimated by standard 
clinical scoring tools
Chairperson: N. Futrell, USA 
   

Clinical scales used in stroke trials: problems with validity of pretreatment stroke scales to outcome scales
N. Futrell, USA               

Statistical approaches to clinical trials in stroke: strengths and weaknesses
S. Hendrix, USA      

STROKE NEWS 3
Room: Sala delle Feste 
Friday, April 15
8:00 – 9:00

PMN leukocytes and cerebral injury development
Chairperson: G. del Zoppo, USA                         

Roles that PMN leukocytes play in tissue injury following intracerebral hemorrhage  
 J. Aronowski, USA   
               
Innate inflammation during focal cerebral ischemia
J. Anrather, USA                 
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STROKE NEWS 4
Room: Sala Casino 
Friday, April 15
8:00 – 9:00

Brain recovery: predictors and innovative therapy approaches
Chairperson: V. Hömberg, Germany  

Bdnf polymorphism and rTMS effects on motor recovery 
L. Cohen, USA   

Neurological music therapy affecting restoration and compensation
M. Thaut, USA

CLINICAL SEMINAR
Room: Sala Perla 
Friday, April 15
9:00 – 10:30

Functional stroke mimics
Chairpersons: J.Bogousslavsky, Switzerland and M.G.Hennerici, Germany

Brief historical perspective 
J.Bogousslavsky, Switzerland 

Examination of functional hemiplegia and other syndromes 
Th. Moulin, France and E. Medeiros de Bustos, France   

Neuropsychiatry of “conversion” 
B. Piechowski-Jozwiak, UK   

Pathophysiological update using fMRI 
S. Aybeck, Switzerland  
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SYMPOSIUM 15
Room: Sala delle feste 
Friday, April 15
9:00 – 10:30

“Watching the risk symposium 2016“:  
Intima media thickness and carotid plaque in primary prevention 
Chairpersons: P.-J. Touboul, France and  M. G. Hennerici, Germany
 
                   
CAC score and carotid total plaque area: personalized medicine to predict CVD
D. Baldassarre, Italy                                   
 
Plaque vascularization, a risk factor for rupture?
PJ. Touboul, France                             
 
        

Highlights Session 3
Highlights 3
Chairperson: K. Spengos, Greece

Room: Sala Casino
Friday, April 14
9:00 – 10:30
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Rehabilitation and reorganisation after stroke: experimental and clinical aspects

Long-term predictors of participation in social and leisure activities ten years after stroke
A. Norlander1, E. Carlstedt1, A.- C. Jönsson1, E. Månsson-Lexell1, A. Ståhl2, A. Lindgren3,4, S. Iwarsson1

1Department of health sciences, Lund University, Lund, SWEDEN; 2Department of Technology and Society, Lund University, Lund, 
SWEDEN; 3Department of Clinical Sciences, Neurology, Lund University, Lund, SWEDEN; 4Department of Neurology and Rehabi-
litation Medicine, Skåne University Hospital, Lund, SWEDEN

Introduction: Restrictions in social participation are common after stroke and negatively related to recovery and well-being of sur-
vivors. Considering the growing number of people who survive and age with stroke, knowledge is needed about factors that influ-
ence participation in social and leisure activities in a long-term perspective. Such knowledge could contribute to more sustainable 
stroke services. 
Objectives: To identify long-term predictors of the frequency of social and leisure activities 10 years after stroke. 
Patients & Methods: All survivors from a population-based sample of 416 stroke survivors in Sweden were followed-up 16 months 
and 10 years after a first-ever stroke. Data representing body functions, activities & participation, environmental factors and personal 
factors at 16 months after the stroke were used in multiple linear regression analyses to identify predictors of the long-term activity 
frequency, as assessed by the ‘Community, social and civic life’ sub-domain of the Frenchay Activities Index (FAI-CSC). 
Results: At the 10-year follow-up the frequency of social and leisure activities varied considerably among the participants (N=145), 
with FAI-CSC scores spanning the entire score range 0-9 (mean/median 4.9/5.0). Several factors at 16 months post stroke were inde-
pendently related to the 10-year activity frequency. The final regression model included four significant explanatory variables. Dri-
ving a car (B=0.999), ability to walk a few hundred meters (B=1.698) and extent of social network (B=1.235) had a positive effect 
on activity frequency, whereas an age ≥ 75 years had a negative effect (B=-1.657). This model explained 36.9% of the variance in 
the FAI-CSC (p 
Conclusion: Stroke survivors who drive a car, have the ability to walk a few hundred meters and have a wide social network at 16 
months after a first-ever stroke are more likely to have a high frequency of social and leisure activities after 10 years, indicating that 
supporting outdoor mobility and social anchorage of stroke survivors during rehabilitation is important to counteract long-term inac-
tivity. Survivors over the age of 75 years may need special attention considering the higher prevalence of inactivity in this group.
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Rehabilitation and reorganisation after stroke: experimental and clinical aspects

In-home telerehabilitation for speech therapy with patients presenting chronic post-stroke aphasia: are the 
patients satisfied with the treatment received?
M. Tousignant1, J. Macoir2,3, V. Martel-Sauvageau2

1Research Centre on Aging, Sherbrooke, CANADA; 2, Université Laval, Québec, CANADA; 3, Research Center of the Mental He-
alth University Institute of Quebec, Québec, CANADA

Introduction: One third of all stroke survivors suffer from language impairments such as aphasia. There is growing evidence that 
speech therapy may have a positive influence on their communication abilities. However, for many post-stroke patients, going to an 
outpatient clinic to received speech therapy is sometimes difficult or impossible because of mobility difficulties, the need for support 
from a relative, or the distance between the patient’s home and the clinic. In this particular context, it becomes essential to develop 
new service provision alternatives, such as telerehabilitation. The efficacy of teletreatment has already been demonstrated in this 
population, but there is a lack of data for the satisfaction concerning its use. As patients’ satisfaction and the perspective concerning 
health care received have a major impact on clinical outcomes and compliance, the importance to document this is essential. 
Objectives:The main objective was to evaluate the satisfaction of post-stroke patients receiving speech therapy teletreatments for 
aphasia. 
Patients & Methods: This project was embedded in a pre-/post-test feasibility and efficacy study where 20 post-stroke patients 
with aphasia received a 3-week intervention speech therapy teletreatments (3 sessions per week that were provided by 3 different 
speech-language pathologists alternately, in order to reduce the patient‘s habituation to the interlocutor communication style). The 
participants’ satisfaction was assessed immediately after the end of the intervention period, including: 1) satisfaction with in-home 
telehealth (French adaptation of the Telemedicine Satisfaction Questionnaire), and 2) satisfaction with health care services (Health 
Care Satisfaction Questionnaire). 
Results: Satisfaction of participants was excellent based on their experience of telerehabilitation (93.9% ± 4.3%). Their satisfaction 
towards the health care services that they received was good overall (80.1% ± 11.4%), as well as for two of the three factors measu-
red independently, which were: 1) satisfaction of the relationship with the healthcare professional (84% ± 12.5%), and 2) satisfaction 
with the general healthcare organization (84% ± 12.0%). Satisfaction with the services delivered was somewhat lower with a satis-
faction reaching 73% ± 13.8%. The lower score obtained for this factor can be explained by the fact that the items included were 
more or less adapted for this chronic condition population. 
Conclusion: Users of speech therapy teletreatment seem to appreciate this novel way of delivering services. Despite some disagree-
ment, this research shows that technology use is not an issue for senior post-stroke individuals. However, a randomized study is 
required to generalize results and confirm the benefits and satisfaction of teletreatment in the management of acquired language defi-
cits in a post-stroke population having aphasia.
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Rehabilitation and reorganisation after stroke: experimental and clinical aspects

Access, timing and intensity of very early stroke rehabilitation - insights from the Baden-Württemberg 
stroke registry
B. Reuter1, C. Gumbinger2, T. Sauer3, H. Wiethölter4, I. Bruder5, C. Diehm6, P. A. Ringleb2,6, R. Kern7, W. Hacke2, 
M. G. Hennerici3

1Department of Neurology and Neuropsychology, University Hospital Freiburg, Freiburg, GERMANY; 2Department of Neurology, 
Heidelberg University, Heidelberg, GERMANY; 3Department of Neurology, Heidelberg University, Universitätsmedizin Mannheim, 
Mannheim, GERMANY; 4formerly affiliated to Department of Neurology, Bürgerhospital Stuttgart, Stuttgart, GERMANY; 5, Office 
for Quality Assurance in Hospitals (GeQiK), Stuttgart, GERMANY; 6Department of Internal/Vascular Medicine, Max-Grundig-Kli-
nik, Bühl, GERMANY; 7Department of Neurology, Klinikum Kempten, Kempten, GERMANY

Question: While the precise timing and intensity of very early rehabilitation (VER) after stroke onset is still under ongoing discus-
sion, its effectiveness regarding accelerated improvement from language or motor disability and less frequent in-hospital complica-
tions is generally accepted. With a descriptive analysis of the Baden-Wuerttemberg stroke registry we aimed to gain insight into the 
current stage of VER in acute ischemic stroke (IS) and intracerebral hemorrhage (ICH) in clinical practice. 
Methods: The analysis comprises of 99,753 IS patients and 8,824 patients with ICH, hospitalized from January 2008 to December 
2012. Patients with either discharge within 24 hours after admission or need for mechanical ventilation were excluded from analysis. 
We used descriptive statistics to investigate the access, timing and intensity of physical therapy (PT), occupational therapy (OT), and 
speech therapy (ST). 
Results: 79% of the patients with IS and 84% of the patients with ICH were admitted to stroke units or intensive care units. Frequen-
cies are reported for IS/ICH. PT was applied in 90/87%, OT in 63/57%, and ST in 70/65% of the study population. Patients with mo-
tor disability had a 96/95% chance to receive PT but only 71/69% chance for OT. ST was applied in 88/83% of patients with aphasia 
and 87/84% with dysarthria. In majority therapy was initiated within 24 hours (PT 87/82%) or 48 hours after admission (OT 91/89% 
and ST 93/90%). The chance to receive treatment was highest in patients with a discharge modified Rankin Scale (mRS) of 2 to 5 
and lowest in patients with complete recovery (mRS 0) or death during hospitalization (mRS 6). Numbers of treatment sessions du-
ring the first seven days of admission were distributed in a very similar pattern. 
Conclusions: While access to PT was ≥95% for patients with motor disabilities, we observed a mild undersupply of ST and more 
in particular of OT. In both stroke entities treatment was in majority initiated within 24 to 48 hours after admission, yet in patients 
suffering ICH less frequently when compared to IS. The staff decision for treatment and its intensity seem to reflect attempts to opti-
mize resources, i.e. those with either very good or very unfavorable prognosis got VER less frequently and less intense. Conversely, 
severely disabled stroke patients received the earliest and most intense therapy, although potentially harmful according to recent in-
dications from a randomized controlled trial.
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Vascular and brain imaging 

Cortical superficial siderosis: prevalence and biomarker profile in a large memory clinic cohort
S. Shams1, J. Martola1, A. Charidimou1, L. Cavallin1, T. Granberg1, M. Shams1, Y. Forslin1, P. Aspelin1, M. Kris-
toffersen Wiberg1, L.- O. Wahlund1

1Department of Radiology, Karolinska Institutet, Stockholm, SWEDEN

Background: Cortical superficial siderosis (cSS) is a new hemorrhagic neuroimaging marker of cerebral amyloid angiopathy (CAA) 
with elusive pathophysiological mechanisms to date. To gain further insights, we systematically investigated the clinical, neuroima-
ging, genetic and CSF biomarker profile of cSS in a large consecutive memory clinic cohort. 
Methods: We included 1504 memory clinic patients undergoing dementia investigation including a brain MRI in our center. Routine 
cerebrospinal fluid (CSF) biomarker analysis was performed in 1039 patients and APOE genotyping in 520 patients. MRI images 
were systematically evaluated for presumed marker of small vessel disease: cSS, cerebral microbleeds, enlarged perivascular spaces, 
white matter hyperintensities and lacunes. 
Results: cSS was detected in 40 patients (2.7%; 95%CI: 1.9-3.6%), and was focal in 33 cases (2.2%; 95%CI: 1.5-3.1%) and dis-
seminated in 7 (0.5%; 95%CI: 0.2-1%). Vascular dementia had the highest cSS prevalence (13%; 95%CI: 5.4-24.9%) followed by 
Alzheimer’s disease (5%; 95%CI: 3.1-7.5%). The most commonly affected area was the occipital lobe (70%; 95%CI: 53.5-83.4%). 
cSS was associated with lobar cerebral microbleeds (OR 7.9; 95%CI: 3.4-18.1; p<0.001), high degree centrum semiovale perivas-
cular spaces (OR 1.7; 95%CI: 1.2-2.6; p=0.008), and white matter hyperintensities (OR 1.5; 95%CI: 2.0-2.2; p=0.062). APOE ε4/4 
genotype was more common in cSS cases compared to those without. CSF amyloid β42 was lower in patients with cSS (Coef. -0.09, 
95%CI: -0.15 to -0.03; p=0.004). 
Conclusion: Our large memory clinic cohort provides evidence that cSS is related to cerebrovascular disease and may be a mani-
festation of severe CAA, even in patients without intracerebral hemorrhage. Future prospective studies should explore the direct ef-
fect of cSS on cognition, brain parenchymal injury and disease progression.
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Rehabilitation and reorganisation after stroke: experimental and clinical aspects

Extensive training in virtual reality promotes an increase in the body function and activity, but not in par-
ticipation domain according to ICF: a randomized controlled trial
T. de Paula Oliveira1, C. Souza Miranda1, J. Xavier Muzzi de Gouvêa1, D. Borrego Perez1, A. Pasqual Marques1, 
M. E. Pimentel Piemonte1

1Physiotherapy, University of Sao Paulo, Sao Paulo, BRAZIL

Background:Stroke causes sensory-motor impairments, leading to balance problems, falls, and functional limitation. Despite the 
advances in rehabilitation field, a large number of patients are unable to recovery the full independence in activities in daily living 
(ADL), which decreases their quality of life. Thus, the search for more efficient strategies for balance and gait recovery has been a 
constant goal for physiotherapy. Virtual Reality (VR) has been proposed as a novel therapeutic tool for motor rehabilitation in pati-
ents with Stroke, however the evidences from controlled studies remains limited. 
Objectives: To compare the effect of balance training performed in VR using Nintendo Wii FitTM(NWF) games with conventional 
balance training on Body Functions, Activity and Participation level according to the International Classification of Functioning, Di-
sability and Health (ICF) framework in patients with chronic sequels of Stroke. 
Methods: A parallel, prospective, single-blind, randomized clinical trial was conducted with a total of 23 participants 14 female, 
mean age of 50.2 years (SD=11), mean post-stroke duration 6 years (SD=5.6), 18 left paretic side. Patients were randomly alloca-
ted into an experimental group (EG), which performed a balance training based on 8 NWF games and a control group (CG), which 
performed conventional balance training in real environment. The 14 individual intervention sessions were similar apart from the 
use of NWF games for EG. The (1) Lower limb subscale of Fulg-Meyer Assessment (FMA-LE), (2) Limits of Stability (LOS) and 
(3) Rhythmic Weight Shift (RWS) obtained on force plate were used to assess lower limb motor and balance functions, as measures 
of Body Function domain; the scores in (4) MiniBESTest and (5) Six Minute Walk Test (6MWT) were used to assess the balance 
and gait performance, as measures of Activity domain; and finally (6) Stroke-Specific Quality of Life Scale (SS-QOL), was used 
as a measure of Participation domain. Both groups were assessed before (BT), 7 days (7dAT), and 60 days after the end of training 
(60dAT). 
Results: Six 2X3 RM-ANOVA using as factor Groups (EG; CG), and evaluations (BT, 7dAT; 60dAT) as repeated measures were 
performed for each outcome score. The results showed a significant interaction between the factors for FMA-LE (p=.003, ES=. 88) 
and significant assessment effect for LOS, RWS, 6MWT and MiniBESTest (p=.0004,ES=. 98; p=. 02,ES=. 83; p=. 002, ES=. 91; p=. 
002,ES=. 91). Tukey pos-hoc test for these measures showed a significant increase in the score for EG only, which remained at end 
of the study. There was not statistical significant improvement in SS-QOL scores for both groups. 
Conclusion: The extensive balance training performed in VR using NWF games was more efficient than conventional balance trai-
ning to improve the Body Functions and Activity level but not Participation level in patients with chronic sequels of stroke.
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Vascular and brain imaging 

Detection of vulnerable aortic plaques as an embolic source of stroke using 3D multicontrast MRI and 4D 
flow MRI embolization mapping
T. Wehrum1, I. Dragonu1, C. Strecker1, T. Reinhard2, J. Hennig3, A. Harloff1

1Department of Neurology and Neuroscience, Medical Center - University of Freiburg, Freiburg im Breisgau, GERMANY; 2Eye 
Center, Medical Center - University of Freiburg, Freiburg im Breisgau, GERMANY; 3Center for Diagnostic and Therapeutic Radio-
logy, Medical Center - University of Freiburg, Freiburg im Breisgau, GERMANY

Introduction: Atherosclerotic plaques of the thoracic aorta are a potential source of stroke if they are morphologically vulnerable 
and located next to the outlet of a brain-supplying artery. 
Objectives: Our purpose was to quantify and classify vulnerable plaques in the thoracic aorta of cryptogenic stroke patients and con-
trols using 3D multicontrast MRI and estimate the risk of embolization by 4D flow MRI embolization mapping. 
Patients & Methods: 100 patients (40 cryptogenic stroke and 60 ophthalmologic controls) underwent a new 3D multicontrast (T1w, 
T2w, PDw) MRI protocol at 3 Tesla for plaque detection, evaluation of vulnerability, and localization together with 4D flow MRI 
for mapping of potential embolization pathways. All measurements were ECG-triggered and used navigator-gating to allow free bre-
athing. Plaque vulnerability was assessed using morphological criteria considering plaque surface, composition and extent of calcifi-
cation. 
Results: In 23(57.5%) cryptogenic stroke patients and 33(55.0%) controls (p=0.81), a total of 51 and 51 small plaques (<4mm) were 
found. Plaques with a thickness of ≥4mm were found in 22(55.0%) stroke patients and 10(16.7%) controls (p<0.001). Of these, 2 
and 0 plaques were classified as morphologically not vulnerable, 10 and 7 as uncertain, and 22 and 2 were classified as potentially 
vulnerable according to our morphological MRI criteria. 18 stroke patients with plaques ≥4mm had potential embolization pathways 
to the individual territory of stroke, including 12 with potentially vulnerable plaques. 
Conclusion: In conclusion, we have shown that our protocol is capable of identifying vulnerable plaques and therefore providing a 
source of stroke in otherwise cryptogenic patients. This technique may therefore be used in in future trials to identify patients who 
may profit from an escalated antithrombotic treatment.
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Accuracy and sensitivity of quantitative MRI for stroke timing 
B. McGarry1, H. Rogers2, M. Knight1, K. Jokivarsi3, O. Grohn3, R. Kauppinen1

1School of Experimental Psychology, University of Bristol, Bristol, UNITED KINGDOM; 2Imaging and Biophy-
sics, Institute of Child Health, University College London, London, UNITED KINGDOM3Department of Neuro-
biology, A.I. Virtanen Institute, University of Eastern Finland, Kuopio, FINLAND

Introduction: Acute ischaemic stroke patients are ineligible to thrombolysis if onset time is unknown. Hemispheric differences in 
MRI parameters such as diffusion, T2 signal intensities (T2-w SIs) and quantitative T1 and T2 relaxation times (qT1, qT2) have been 
proposed as potential proxies for stroke timing.1-5 We also recently observed that elevated qT1 and/or qT2 tissue volumes (f1, f2, Vover-

lap) carry temporal information from stroke duration.5 Accuracies of these parameters for estimating stroke onset time have been re-
ported in clinical and preclinical studies but not directly compared.1,2,5,6 
Objectives: Determine accuracy and sensitivity of the quantitative trace of diffusion tensor (Dav), T2-w SIs, qT1, qT2 f1, f2 and Voverlap 
for detecting subjects scanned ≤ 3 hours of onset. 
Methods: Combined MRI data from our previous studies involving 4.7T 3 and 9.4T7 MRI scans were analysed. Wistar rats (n=12) 
underwent permanent middle cerebral artery occlusion to induce focal stroke and scanned for up to 6 hours. Every hour Dav and 
T2 were acquired at both fields and FLASH T1 at 9.4T. Dav, qT1, qT2 maps and T2-w images were computed. At each time point 
hemispheric differences in each parameter were determined by calculating the ratio of mean values within ROIs (3mm2) placed in 
ischaemic and contralateral hemispheres of a central slice. f1 and f2 parameters were calculated from 9.4T data according to previous-
ly described methods.7 Voverlap was defined as the volume of tissue with both elevated qT1 and qT2 as a percentage of the whole brain 
volume. 
Results: Figure 1 shows ROC curves. Pairwise comparisons of AUCs8 showed Voverlap, f2 and qT2 had comparable accuracy for iden-
tifying subjects scanned ≤ 3 hours (p > .05) and were significantly more accurate than remaining parameters (p < .05). When speci-
ficity was set to 1 (all > 3 hours correctly identified), sensitivity was highest for Voverlap (0.90), f2 (0.8) and f1 (0.5) compared to qT2 
(0.4), T2-w SIs (0.3), qT1 (0.1) and Dav (0.0). 
Conclusions: Voverlap, f2 and qT2 distinguish between strokes scanned within a certain time frame with considerably high accuracy 
and sensitivity. From a clinical perspective, high sensitivity when specificity is maximal is encouraging as it shows these parameters 
would not only correctly identify the majority of patients beyond the thrombolysis window but would also be less likely to misclas-
sify subjects that may benefit from the treatment. We encourage further investigation in Voverlap, f2 and qT2 as potential proxies for 
stroke timing. 

References: 
1 Petkova et al. Radiology 2010;257:7822Xu et al. Neurol Sci 2014; 35:1059 3Jokivarsi et al. J Cereb Blood Flow Metab 2009;41:415 
4Siemonsen et al. Stroke J Cereb Circ 2009;40:1612 5McGarry et al. Int J Stroke, submitted 6Rogers et al. Neuroreport 2014;25: 1180 
7Knight et al. J Cereb Blood Flow Metab 2015; online 8Delong et al. Biometrics 1988;44:837
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Acute stroke: prehospital management, stroke units, global aspects 

Impact of a multi-faceted training program in emergency services on acute stroke intra-hospital manage-
ment times in the Rhône-Alpes region, France.
J. Haesebaert1, E. Bravant1, S. Porthault2, A. Termoz1, A. Duclos1, N. Nighoghossian 3, L. Derex3, A.- M. Schott1

1Pôle IMER, Hospices Vicils de Lyon, Lyon, FRANCE; 2SAMU, Hospices Civils de Lyon, Lyon, FRANCE; 3unité Neurovasculaire, 
Hospices Civils de Lyon, Lyon, FRANCE
Question: We previously found in the Rhône region that less than half of patients presenting with ischemic stroke and eligible for 
thrombolysis actually received it, partly due to delays in intra-hospital management. We developed and evaluated the effectiveness of 
an innovating and comprehensive program designed for emergency units (EU) staff to reduce intra-hospital times in acute stroke ma-
nagement. 
Method: We conducted a randomized stepped-wedge controlled trial in 18 EU and 10 stroke units (SU) regrouped into 4 clusters ran-
domized sequentially by periods of 4 months. The training intervention targeted emergency physicians and nurses, while radiologists 
and neurologists joined emergency staff to develop optimal locally adapted clinical pathway. The interactive training based on videos 
and simulation focused on rapid diagnosis of stroke using the FAST and assessment of severity with the NIHSS. The primary outco-
me was the door-to-imaging time (DIT); other intra-hospital times, thrombolysis rates and FAST/NIHSS use were also studied. Con-
secutive patients with confirmed ischemic stroke and no contra-indications to thrombolysis were included. 
Results: 363 patients were enrolled in the intervention group and 328 in the control group. Mean age +/- SD was respectively 75 
+/- 0.8 y and 72+/- 0.88 y, sex ratio M/F was 1.1 and 1.3. The median DIT was 1:20 in the intervention group and 1:11 in the control 
group (p = 0.7). The imaging-to-SU time was significantly decreased in the intervention group 39min vs 53min in the control group, 
p = 0.03 (after adjustment for period, age, night, and call of emergency medical services). The thrombolysis rates were 34.2% in the 
intervention group and 25.6% in the control group (p = 0.014). FAST and NIHSS were significantly more often used in the interventi-
on group than in the control group (17% vs 0%, p  
Conclusion: An innovative comprehensive and multifaceted training program of emergency professional was not able to reduce the 
DIT but nevertheless reduced significantly the imaging-SU time leading to an increased rate of thrombolysis. This shows that the 
program improved management by emergency professionals once the diagnosis was confirmed by imaging but it did not improve the 
involvement of radiologists to perform imaging as soon as possible. It is crucial to motivate radiologists to actively engage in the acu-
te stroke management program to improve more efficiently thrombolysis rate.
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Magnetic resonance imaging of thrombosed unruptured intracranial aneurysms at 7 Tesla
T. Matsushige1, P. Dammann1,2, H. Quick2,3, M. Forsting4, U. Sure1, K. Wrede1,2

1Neurosurgery, University Hospital Essen, Essen, GERMANY; 2, Erwin L. Hahn Institute for Magnetic Resonance Imaging, Essen, 
GERMANY; 3High Field and Hybrid MR Imaging, University Hospital Essen, Essen, GERMANY; 4Diagnostic and Interventional 
Radiology and Neuroradiology, University Hospital Essen, Essen, GERMANY

Objective: The pathophysiology of formation, growth and rupture of thrombosed intracranial aneurysms supposedly differs from 
non-thrombosed aneurysms. This in-vivo 7 Tesla MRI study visualizes thrombosed unruptured intracranial aneurysms (UIA) with 
special focus on the aneurysm wall microstructure. 
Methods: Twelve patients with 13 thrombosed UIAs were prospectively evaluated using an ultra-high-field 7 Tesla whole-body MRI 
system. Acquired MRI sequences included: time-of-flight (TOF) magnetic resonance angiography (MRA), magnetization prepared 
rapid gradient echo (MPRAGE) and susceptibility weighted imaging (SWI). Gadolinium enhancement was used in 8 patients with 9 
aneurysms. Three aneurysms were available for histopathological examination. Two experienced raters assessed the aneurysm and 
wall microstructures and perifocal edema in consensus reading. 
Results: The study group comprised 7 male and 5 female patients with an average age of 58.5 (standard error of the mean (SEM) 
3.0, range 44 - 80). Aneurysm locations included: 4 at internal carotid artery, 5 at middle cerebral artery, 2 at distal anterior cerebral 
artery, 1 at posterior cerebral artery and 1 at basilar artery. The mean diameter of aneurysms and parent artery were 24.9 mm (SEM 
2.1, range 11.1 - 37.9 mm). Thrombosed aneurysm wall had low signal intensity in all acquired sequences. Contrast ratios between 
aneurysm wall and surrounding brain parenchyma in TOF, MPRAGE, and SWI were 0.46, 0.20 and 0.83, respectively (p < 0.05). All 
thrombosed aneurysms showed a triple-layered wall microstructure furthest away from the aneurysm base. Wall enhancement was 
present in all aneurysms (n = 9) after intravenous Gadolinium contrast media administration. Five of these showed a double ring wall 
enhancement (outer and inner layer) and 4 were depicted with a single ring enhancement (only inner layer). Aneurysms with double 
ring enhancement had additional perifocal edema formation. Three histopathological studies suggested development of vasa vasorum 
in adventitia corresponding to outer aneurysm wall enhancement. Contrast enhancement of inner aneurysm wall might be explained 
by neovascularization in a layer interfacing between aneurysm wall and intraluminal thrombus. 
Conclusion: High-resolution in-vivo 7 Tesla MRI can visualize thrombosed UIAs in excellent image quality and depict the trip-
le-layered wall microstructure. Two different wall enhancement patterns of thrombosed UIAs were identified.
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