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Parallel Sessions - Oral 1

RELATIONSHIP BETWEEN NON-MOTOR SYMPTOMS, MEDICATIONS AND SLEEP 
INTERRUPTIONS IN PATIENTS WITH PARKINSON`S DISEASE
 
Saar Anis1,4, Avner Thaler1,4, Meir Kestenbaum2, Avi Orr-Urtreger1,4, Mali Gana Weisz1,  
Orly Goldstein1, Rivka Ben Simon1, Jesse M Cederbaum3, Anat Mirelman1,4, Nir Giladi1,4

1Tel Aviv, Tel Aviv Sourasky Medical Center, Israel; 2Neurology, Meir Medical Center, Israel; 3Neurology Research 
& Early Development, Biogen, USA; 4Tel Aviv, Tel Aviv University, Israel

Background: Sleep disturbances, autonomic dysfunction, and depression are common non-motor symptoms even 
in early Parkinson’s disease (PD), markedly affecting their quality of life. Symptomatic relief is often provided by 
medications that can affect multiple non-motor domains. The interplay between symptomatic medications and 
sleep interruptions in the early stages of the disease is not clear.  
Methods: Sleep interruptions were assessed using a tri-axial accelerometer worn on the lower back for seven 
consecutive nights. Sleep interruptions were classified as getting up or out of bed during the night based on the 
change in the vertical axis. Patients were classified as having sleep interruptions if they presented more than one 
standard deviation from the median percent wake time of age-matched healthy adults (i.e., 1.4 percent wake 
time per night). Non-motor symptoms were assessed using the Non-Motor Symptoms Questionnaire (NMSQ). 
Levodopa Equivalent Daily Dose (LEDD) was calculated and concomitant medications were assessed as well. 
Statistical analysis was adjusted for age, gender, LEDD and disease duration.  
Results: 149 patients with PD were included (mean age: 65.7±9.8; 70% male, MDS-UPDRS-III: 19.9±11.1, disease 
duration: 3.3±2.2; LEDD: 399.4±339.1). Percent wake time at night was highly variable (0-16%) with 40 patients 
(27%) classified as suffering from sleep interruptions. Patients with sleep interruptions had significantly worse 
NMS (10.9±5.1 vs. 6.6±3.9; p0.001 with 85% reporting nocturnal urination p0.001). Sleep interruptions were 
significantly correlated with LEDD (r=0.203, p=0.025) and anti-hypertensive medications (r=0.422; p=0.008), 
potentially explaining nighttime urination. Of the 9.4% of patients receiving sleep medication, 76.9% did not have 
sleep interruptions. 
Conclusions: Sleep interruptions are common even in early stages of PD and are highly associated with nocturnal 
urination and hypertension. Sleep medications might be effective in reducing sleep interruptions in early stage PD. 
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USING REAL-WORLD DATA TO IDENTIFY NEW THERAPEUTIC SOLUTIONS FOR PARKINSON`S 
DISEASE

Nirit Lev
Neurology, Meir Medical Center, Kfar Saba, Israel 
neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

Background and Objectives: Real-world healthcare data holds the potential to identify therapeutic solutions for 
progressive diseases by efficiently detecting repurposing drug candidates. The aim of this study was determine the 
utility of real-world data in identifying drug repurposing candidates for disease-modifying effects; and to identify 
candidate marketed drugs that have beneficial effects on Parkinson’s disease (PD) progression. 
Methods: Observational real-world data study that assessed large cohorts and applied well-established causal 
inference methods to estimate the effect of hundreds of drugs on slowing dementia as a measure of PD 
progression. Cohorts of PD patients from two separate medical databases, Explorys SuperMart (N=88,867) and 
IBM MarketScan Research Databases (N=106,395), based on International Classification of Diseases codes or 
prescription of levodopa, indicated for PD. Multiple exposures, corresponding to different drugs, were evaluated 
independently in separate studies. PD patients who initiated treatment with a study drug (treatment cohort), were 
compared to those who initiated an alternative drug (control cohort). The main Outcome Measure was rates of 
dementia incidence (defined by International Classification of Diseases codes), a proxy of disease progression 
along the cognitive axis. 
Results: Using two conceptually different causal inference algorithms, we identified drugs with beneficial and 
significant effects on disease progression in both datasets. 
Conclusions: Analysis of observational healthcare data emulating otherwise costly, large, and lengthy clinical trials 
highlights promising repurposing candidates, especially for common, late-onset progressive diseases for which 
disease-modifying therapeutic solutions are scarce.
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METABOLIC SYNDROME AND GENETIC PARKINSON`S DISEASE - THE CASE OF LRRK2 AND 
GBA

Avner Thaler1, Shani Shenhar-Tsarfaty2, Yanay Shaked4, Tanya Gurevich1, Nurit Omer1,  
Anat Bar-Shira3, Mali Gana-Weisz3, Orly Goldstein3, Meir Kestenbaum5, Avi Orr-Urtreger3, Nir Giladi1, Anat 
Mirelman1

1Neurology, Tel-Aviv Medical Center, Tel-Aviv, Israel; 2Internal Medicine “C”, “D” and “E”, Tel-Aviv Medical Center, 
Tel-Aviv, Israel; 3Genomic Research Laboratory for Neurodegeneration, Tel-Aviv Medical Center, Tel-Aviv, Israel; 
4Medicine, Sackler School of Medicine; 5Neurology, Meir Hospital

Background: To test the hypothesis that the metabolic syndrome influences Parkinson`s disease (PD) severity and 
risk for future development of PD by assessing GBA and LRRK2 PD patients together with non-manifesting GBA 
and LRRK2 carriers (NMC) for the presence of obesity, hypertension, hypertriglyceridemia, low HDL cholesterol 
and prediabetes. 
Methods: This cross-sectional observational study collected demographic information, blood pressure, laboratory 
test results, cognitive, motor, olfactory and affective information enabling the assessment of each component of 
the metabolic syndrome and the construction of the MDS prodromal probability score. Patients with PD and 
NMC were compared based on genetic status. 
Results: Five hundred sixty-two subjects participated in the study; 104 idiopathic PD patients, 40 LRRK2-PD, 
70 GBA-PD patients, 196 healthy non-carriers, 55 LRRK2-NMC and 97 GBA-NMC. While PD groups did not 
differ in the number of metabolic components (p=0.101), LRRK2-PD had higher triglyceride levels (p=0.015) 
and higher rates of prediabetes (p=0.004) compared to iPD and GBA-PD. NMC did not differ in the number of 
metabolic components (p=0.685) but LRRK2-NMC had higher triglyceride levels (p=0.014) compared to healthy 
non-carriers and GBA-NMC. NMC with probability rates for prodromal PD above 50% had higher frequencies 
of hypertriglyceridemia and prediabetes (p0.005 and p=0.023 respectively) compared with those with lower 
probability scores. 
Conclusion: While there is no difference between genetic PD and NMC in the amount of metabolic syndrome 
components, elevated triglycerides and prediabetes were more frequent among LRRK2 carriers and might represent 
modifiable risk factors. 
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PARKINSON`S DISEASE PATIENTS WITH BOTH GBA AND LRRK2 MUTATIONS ARE 
PHENOTIPYCALLY SIMILAR TO LRRK2 - A POSSIBLE PROTECTIVE EFFECT? 

Nurit Omer1,2, Avner Thaler1,2, Avi Orr-Urtreger2,3, Mali Gana Weisz3, Orly Goldstein3,  
Danielle Cohen Avinoam3, Meir Kestenbaum2,4, Anat Mirelman1,2, Nir Giladi1,2

1Neurological Institute, Tel-Aviv Medical Center, Laboratory of Early Markers of Neurodegeneration, Israel; 
2Tel-Aviv University, Sackler School of Medicine, Israel; 3Neurological Institute, Tel-Aviv Medical Center, Genetic 
Institution, Israel; 4Neurology Department, Meir Hospital, Kfar-Saba, Israel

Background: Differences in PD symptoms have been described between carriers of mutations in the GBA or 
LRRK2 genes. A small percentage of patients with genetic PD harbor mutations of both genes (10%) however, the 
phenotypic presentation of these patients has not been well described. 
Methods: Patients with PD of Ashkenazi decent were genotyped for the G2019S-LRRK2 mutation and 8 common 
mutations in the GBA gene (N370S, R496H and E326K considered mild mutations and L444P, 84GG, IVS2+1G-A, 
V394L, 370Rec considered severe GBA mutations). Subjects were classified into 4 groups: PD- mGBA, PD- sGBA, 
PD-LRRK2 and PD- LRRK2+GBA for those carrying both mutations. Clinical symptoms were evaluated using 
performance based measures such as the UPSIT, MoCA and the sub-section of the MDS-UPDRS. Autonomic 
symptoms were evaluated using the SCOPA-AUT questionnaire. Differences in phenotype between the groups 
were explored using ANOVA models with Genotype as the categorical variable. Analysis was adjusted for age, 
gender and age at onset (AAO) and controlled for FDR at 0.05 using the Benjamini-Hochberg method. 
Results: 152 patients were tested positive for the LRRK2 mutation (age: 67.17±10.02, 50% male, AAO:58.59±10.99) 
, 165 were mGBA (age: 66.66±9.84, 62% male, AAO:59.77±10.68), 48 were sGBA(age: 64.45±10.33, 56% 
male, AAO:57.66±10.62), and 23 patients had both LRRK2 and GBA mutations (age: 67.04±10.41, 34% male, 
AAO:58.01±8.84). Differences between groups were found in all measures except the UPDRS part IV. sGBA 
mutation carriers exhibited more severe motor, cognitive, autonomic and olfactory dysfunction as compared to 
the three other groups (0.008). mGBA carriers showed significantly worse symptoms on all parts of the UPDRS 
compared to LRRK2 and LRRK2+GBA carriers, but were similar to the LRRK2+GBA group in their cognitive 
function No differences were found between PD-LRRK2 and PD- LRRK2+GBA. 
Conclusions: Patients with LRRK2 and GBA mutations were more symptomatically similar to LRRK2 carriers 
than to GBA, suggesting the dominant effect of LRRK2 over GBA in phenotypic presentation.
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IMPACT OF INCLUSION OF MRgFUS FOR ESSENTIAL TREMOR IN THE ISRAELI HEALTH BASKET

Rafi Hadad, Alon Sinai, Maria Nassar, Menashe Zaaroor, Marius Constantinescu, Inna Senderova, Ilana Schlesinger
Neurology, Rambam Health Care Campus, Haifa, Israel

Background: Essential tremor (ET) and Parkinson`s disease (PD) are common progressive neurodegenerative 
disorders. In some patients tremor is disabling, unresponsive to medication, therefore requiring surgical treatments. 
MRI guided focused ultrasound (MRgFUS) is an innovative technology that enables thalamotomy for tremor relief. 
In January 2018 MRgFUS was approved as part of the national list of health services (the health basket) for ET but 
not for PD. 
Methods: We evaluated the influence of reimbursement of MRgFUS for ET but not PD on treatments at Rambam 
Health Care Campus. 
Results: One hundred and four patients underwent MRgFUS, including 65 ET patients, 36 PD patients and 3 with 
other disorders. Eighty six of the patients were Israeli citizens. Fifty three Israeli citizens underwent MRgFUS 
treatments between November 2013 and the 31st of December 2017 and 33 Israeli citizens underwent treatment 
between January 2018 and 31st of August 2019. Before January 2018 we treated 30 ET patients, 21 PD patients and 
2 with other diagnoses. After January 2018 we treated 31 ET patients and 2 PD patients. There were no significant 
differences in gender, age and disease duration between the patients treated before and after the reimbursement 
approval. In all patients, except 2, tremor was abolished immediately after MRgFUS treatment with concomitant 
improvement in quality of life. 
Conclusions: The inclusion of MRgFUS in the health basket, as a treatment for ET, dramatically increased the 
number of ET patients treated with MRgFUS. The number of PD patients treated with MRgFUS decreased during 
this time probably due to the hope of having the treatment included in the next basket for PD patients as well. 
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VISUAL MOTION PERCEPTION AND METACOGNITION IN PARKINSON`S DISEASE

Simon Israeli-Korn2,3, Orly Halperin1, Gilad Yahalom2,3, Sharon Hassin-Baer2,3, Adam Zaidel1
1Gonda Multidisciplinary Brain Research Center, Bar Ilan University, Ramat Gan, Israel; 2Movement Disorders 
Institute and the Department of Neurology,, Sheba Medical Center, Ramat Gan, Israel; 3The Sackler School of 
Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Sensory and perceptual processes are understudied in Parkinson`s disease (PD). Several visual 
modalities have been shown to be impaired in PD. We have shown impaired visual self-motion perception in PD 
despite visual overweighting. We investigated visual motion perception as a potential contributor to impaired 
visual self-motion perception and confidence bias as a contributor to visual overweighting.
Methods: Visual motion perception was tested in 20 patients with PD, 20 aged-matched and 20 young healthy 
controls. Visual stimuli comprised one second duration 2D random dot kinematograms (RDK) of varying coherence 
moving right or left presented on a computer monitor. The participants indicated the direction of motion of the 
dots (right/left) and their confidence level (low/high) in their decision. This task became more difficult according 
to a staircase procedure as the percentage of coherently moving dots decreased. We evaluated cognitive function 
for all subjects using the Montreal Cognitive Assessment (MoCA) test. 
Results: Visual motion perception was unimpaired in PD, yet PD reported higher confidence in their choices 
(p0.02). Cognition was unimpaired in PD. 
Discussion: Unimpaired 2D visual motion perception suggests that our previous finding of impaired 3D visual 
self-motion perception is not due to impaired visual motion perception in PD. Increased confidence in visual 
performance in PD patients may reflect similar processes that underlie our previous finding of increased visual 
overweighting in multi-sensory visuo-vestibular self-motion perception in PD. Further experiments are required 
to determine whether increased perceptual confidence in PD is present in visual self-motion perception and in 
other visual and non-visual tasks.
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SACCADE IMPAIRMENT IN MACHADO-JOSEPH DISEASE: THE VELOCITY/ACCURACY TRADEOFF 
IN COMPENSATORY STRATEGY

Dario Geisinger1, Zohar Elyoseph2, Roy Zaltzman1,3, Nirit Lev1,3, Matti Mintz2,4, Carlos Gordon1,3,4

1Neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Tel Aviv, Israel; 2School of Psychological 
Sciences,, Tel Aviv University, Tel Aviv, Tel Aviv, Israel; 3Neurology, Meir Medical Center, Kfar Saba, Israel; 4Sagol 
School of Neuroscience, Tel Aviv University, Tel Aviv, Tel Aviv, Israel

Background: Patients with Machado Joseph Disease (MJD or Spinocerebellar Ataxia type 3) have different eye 
movement abnormalities. In the present study we examined the saccades function in MJD patients and healthy 
controls (HC). 
Methods: MJD patients (n=20) and HC (n=14) were tested using an eye tracking setup (ICS, Otometrics). The 
system displays a moving laser point on a screen and the patient is asked to follow the point without moving his/
her head. Eye movements are monitored and saccades velocity, latency and accuracy are calculated. 
Results: Saccades of MJD patients were of longer latency (p=0.024) and lower accuracy (p=0.055) compared to 
saccades of HC. No significant differences were found between the velocity of saccades in the two groups. MJD 
patients were then regrouped to those with Overshoot Saccades (OS, n=10) and Undershoot Saccades (US, 
n=10). No significant differences were found between the saccades velocity, latency or accuracy of the two MJD 
subgroups. However, saccades of the OS but not the US group were of longer latency (p=0.015) compared to HC. 
Also, saccades of the US but not the OS group were of lower accuracy (p=0.029) compared to HC. No significant 
differences were found between the velocity of saccades of either groups compared to HC. 
Conclusions: The MJD patients presented saccades of abnormally long latency and low accuracy, but of normal 
velocity, compared to HC. Regrouping the MJD patients according to presence or absence of overshoot saccades, 
revealed a tradeoff between saccades latency and accuracy. OS patients demonstrated saccades of long latency 
but normal accuracy, while US patients demonstrated saccades of low accuracy but normal latency. These results 
demonstrate a compensatory strategy in MJD eye movements.
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Parallel Sessions - Oral 2

CHOREA-ACANTHOCYTOSIS: A CLINICAL MULTI-CENTER FOLLOW-UP STUDY

Liron Franken1, Zaid Afawi3,4, Avi Fellner1,2,5, Lior Greenbaum5,7,8, Yael Goldberg2,5, Ilan Blatt5,6, Amos Korczyn5, Felix 
Benninger1,5

1Neurology, Rabin Medical Center, Beilinson Hospital, Petach Tikva, Please Select an Option Below, Israel; 
2Raphael Recanati Genetics Institute, Rabin Medical Center, Beilinson Hospital, Petach Tikva, Please Select 
an Option Below, Israel; 3Faculty of Health Science, Ben Gurion University of the Negev, Beer- Sheva, Israel; 
4Department of Clinical Genetics, Erasmus Mc, Rotterdam, Netherlands; 5Sackler Faculty of Medicine, Tel Aviv 
University, Tel Aviv, Tel Aviv, Israel; 6Epilepsy Clinic and Eeg Laboratory, Department of Neurology, Sheba Medical 
Center, Tel Hashomer, Israel; 7The Danek Gertner Institute of Human Genetics, Sheba Medical Center, Tel 
Hashomer, Israel; 8The Joseph Sagol Neuroscience Center, Sheba Medical Center, Tel Hashomer, Israel

Background: Chorea-acanthocytosis (ChAc) is one of the core neuroacanthocytosis syndromes. ChAc follows 
autosomal recessive inheritance and the causative gene is VPS13A (vacuolar protein sorting 13A). The best-
characterized symptom complex is a hyperkinetic movement disorder, exhibiting choreiform as well as dystonic 
components, tics, and involuntary movements of facial, oral, lingual, pharyngeal and laryngeal muscles as well as 
neuropathy and myopathy, cognitive, neuro-psychiatric symptoms and epileptic seizures. An increased number of 
acanthocytes in peripheral blood is characteristic but not pathognomonic, and may appear only late in the course. 
Symptom onset and course of disease can be variable possibly depending on the type of mutation in the VPS13A 
gene. 
Methods: The aim of the study is to characterize the clinical features of fourteen patients in seven families with 
ChAc. We present a retrospective description of symptoms at disease onset and clinical course. Genetic test 
results, MRI and EEG as well as laboratory results are summarized. 
Results: ChAc is a rare genetic disorder characterized by hyperkinetic movements, seizures, cognitive decline, 
neuropsychiatric symptoms, and acanthocytes on peripheral blood smear. Our here described cohort of thirteen 
patients show a variable age and type of symptom onset as well as clinical course. 
Conclusion: We discuss the possibility that the specific phenotypes in ChAc are defined by their particular 
mutation in the VPS13A gene.
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EPILEPTIC NETWORKS IN THE ABSENCE OF THE CORPUS CALLOSUM: EEG-FMRI STUDY

Itai Loushy1, Tomer Gazit2, Noa Cohen2,3, Guy Gurevich2, Mordekhay Medvedovsky2,  
Jean Gotman4, Firas Fahoum1,3

1Department of Neurology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 2Sagol Brain Institute, Tel Aviv 
Sourasky Medical Center, Tel Aviv, Israel; 3Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel; 4Montreal 
Neurological Institute and Hospital, Mcgill University, Montreal, Canada

Background: In patients with epilepsy, electroencephalography-correlated functional magnetic resonance imaging 
(EEG-fMRI), allows the imaging of the epileptic network, and is being increasingly used in the pre-surgical evaluation 
of drug-resistant epilepsy (DRE). Studying the epileptic networks in patients with congenital and iatrogenic corpus 
callosum (CC) defects may shed light on the role of this major brain pathway in the maintenance of bilateral 
epileptic networks and in seizure generalization. 
Methods: We included all consecutive focal epilepsy patients that underwent EEG-fMRI study and had Agenesis 
of the CC (AgCC, Group A), or underwent anterior 2/3 callosotomy as a palliative treatment in DRE (Group B), 
at Tel Aviv Medical Center and Montreal Neurological Institute, between the years 2004 – 2019. 
Results: Group A consisted of 5 patients with 1 type of interictal epileptiform discharge (IED) per patient (5 
analyses). Group B consisted of 6 patients, 2 of whom had 2 types of IEDs (8 analyses). In all, the maximum BOLD 
activation was concordant with the epileptic focus. In Group A, 4/5 had remote ipsilateral and 5/5 contralateral 
cortical activations. One had bilateral thalamic, brainstem and cerebellar activation and the other had ipsilateral 
cerebellar activation. 2/5 showed deactivations in DMN nodes. In Group B, 3/8 had remote ipsilateral activations 
and 5/8 contralateral cortical activations. One patient had bi-thalamic activations and 5/8 showed deactivation in 
bilateral DMN nodes. Anterior 2/3 callosotomy disrupted the bilateral spread of the epileptic network only in 
cases of frontal foci. 
Conclusion: Bilateral epileptic networks are maintained despite the congenital absence of CC, probably due to 
propagation via other white matter bundles. On the other hand, anterior 2/3 callosotomy at adulthood, disrupts 
the contralateral BOLD activations in the case of frontal epileptic focus only, but does not disrupt the bilateral 
DMN deactivation. EEG-fMRI can demonsrate disrupted neuronal networks and may assist in patient selection for 
palliative corpus callosotomy surgery.
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LEVETIRACETAM AND HYPOKALEMIA

Nir Hersh1,2, Bronya Calvarysky3, Dana Yelin4,5, Felix Benninger1,5

1Neurology, Rabin Medical Center, Beilinson Hospital, Petach Tikva, Israel; 2Neurology, Bnai Zion Medical Center, 
Haifa, Israel; 3Pharmacy Services, Rabin Medical Center, Beilinson Hospital, Petach Tikva, Israel; 4Infectious 
Diseases Unit, Rabin Medical Center, Beilinson Hospital, Petach Tikva, Israel; 5Sackler Faculty of Medicine, Tel Aviv 
University, Tel Aviv, Israel

Background: Levetiracetem is a new generation of anti-epileptic drug (AED), used widely to control both focal 
and generalized epilepsy. The most commonly observed side effects of levetiracetam include somnolence, fatigue, 
headaches, dizziness and nausea which might be transient. Changes of serum electrolytes have been described 
including hypokalemia. In this study we aim to describe the serum potassium (K)concentration in patient`s naïve 
to levetiracetam and its change during hospitalization. 
Methods: Medical health record systems at Rabin Medical Center, Israel, were screened for the potassium (K)
levels of patients naïve to treatment with levetiracetam and after treatment start during hospitalization in the 
years 2015 to 2018. 
Results: 413 patients (mean age 61.758±2.305)admitted to the hospital received for the first time oral or 
intravenous treatment with levetiracetam and had serum samples and electrolytes measured before treatment 
(baseline K level- mean 3.879 ±0.03) and after treatment initiation (K level mean 3.788 ±0.027). We observed a 
significant reduction in the K-level of patients receiving levetiracetam (p=0.005). Focusing exclusively on patients 
with initially normo-kalemic levels(normal K level 3.5 mE/L ≤K≤5.1 mE/L, n=301, mean 4.101 ±0.021)we found a 
significant reduction of K levels after levetiracetam was introduced (mean=3.861 ±0.03,p=0.041). Of all patients 
with normal K levels on admission, 20.5%(n=62)developed absolute hypokalemia after treatment initiation with 
Levetiracetam(mean baseline K: 4.027±0.05 and post treatment 3.139 ±0.034, p0.001). 
Conclusion: We here show that treatment initiation using levetiracetam can reduce serum potassium levels. In 
about 1/5th of patients this was associated with a reduction below normal potassium levels. We did not establish 
the clinical significance of the serum potassium reduction but want to increase awareness to a possible widespread 
phenomenon regarding treatment initiation with levetiracetam.
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SEIZURE PHOBIA AND AVOIDANCE BEHAVIORS AMONG PATIENTS WITH EPILEPSY

Laura Canetti2, Aviva Weiss1, Rima Bar-Yossef3, Shahar Arzy3, Shiri Ben-Naim2, Inbal Reuveni2, Dana Ekstein3

1Psychiatry, Jerusalem Mental Health Center Eitanim-Kfar Shaul, Jerusalem; 2Psychiatry, Hadassah Medical Center, 
Jerusalem; 3Neurology, Hadassah Medical Center, Jerusalem

Background: Fear of seizures is underreported in the literature. We aimed to assess the prevalence of this 
phenomenon and to characterize it. 
Methods: A cross-sectional study of people aged 18-60 with epilepsy was conducted between 2017-2018. We 
administered questionnaires to measure “seizure phobia” and related parameters and assessed quality of life and 
psychiatric pathologies. The seizure phobia questionnaire was validated. 
Results: 85 patients were recruited. 71 completed the seizure phobia questionnaire, of them 52 participated 
in the psychiatric interview. Of the 85 patients, 62 (72%) reported situations evoking fear of seizures, 36 (42%) 
- seizure-evoking triggers, 69 (81%) - using safety behaviors, and 54 (63%) - using avoidances to cope with fear 
of seizures. Among the 71 patients who completed the seizure phobia questionnaire, 40.3% had seizure phobia. 
Prevalence was higher among women (53% vs. 18.5%, p=0.006). Seizure phobia significantly correlated with levels 
of anxiety (r=0.566, p0.0001), depression (r=0.314, p=0.011), quality of life (r=0.525, p0.0001), and with numbers 
of avoidances (r=0.429, p0.0001), safety behaviors (r=0.501, p0.0001), triggers (r= 0.471, p0.0001), and situations 
evoking fear of seizures (r=0.456, p0.0001). The internal consistency of the questionnaire was high (Cronbach’s 
alpha 0.933) and its sensitivity and specificity were 93.8% and 94.4% respectively. Among the 52 patients who 
completed the psychiatric interview, 21 (40.38%) had no psychopathology and the most prevalent psychiatric 
disorders were agoraphobia (21.15%) and specific phobia (19.23%). Most patients diagnosed with seizure phobia 
had additional psychiatric diagnosis (88%). 
Conclusions: Seizure phobia is a distinct and prevalent finding among patients with epilepsy, as well as avoidance 
behaviors related to it, which may together interfere with the quality of life of patients with epilepsy. Further 
research of this phenomenon and of ways to prevent and treat it efficiently is required. The seizure phobia 
questionnaire is a valid tool for assessing this phenomenon.
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DIGITAL SEMIOLOGY SOFTWARE: A DIGITAL TOOL FOR ICTAL DYNAMICS VIDEO ANALYSIS – 
THE FIRST EXPIRIENCE 

Tal Ben Uliel, Revital Zelker, Dana Ekstein, Mordekhay Medvedovsky
Neurology, Hadassah Medical Center, Jerusalem, Israel

Background: Video-EEG is one of the most important tools in drug resistant epilepsy assessment. While video-
EEG technology is well known for many decades, it is still time consuming, especially the ictal semiology (video) 
manual description. 
Methods: We developed Digital Semiology software – a python based interactive tool for ictal semiology analysis, 
encoding and reporting, which requires relatively little training for use. Digital semiology describes ictal dynamics 
using 3 hierarchical categories. The highest category is “ictal episode” which includes different type of “events” 
(intermediate category): simple motor, automatisms … and others. Every event has its own temporal characteristics. 
The lowest category are behaviors, which have no own temporal characteristics. The ictal behaviors are presented 
in four dimentions: 1) semiology entities, 2) temporal dimension, 3) body parts and motion direction anf 4) power 
of behavior. 
Results: Digital Semiology software reduces time of ictal episode video analysis about two-threefold. 
Conclusions:  We hope that Digital Semiology software will improve availability of video-EEG and assist to create 
standardized video datasets, which can be valuable for artificial intelligence-based construction of automatic 
algorithm for analysis of ictal semiology recoded by video-EEG.      
     



The Annual Israeli Neurological Meeting, December 2019 The Annual Israeli Neurological Meeting, December 201916

INTERICTAL EPILEPTIFORM DISCHARGE DYNAMICS IN PERI-SYLVIAN POLYMICROGRYIA USING 
EEG-FMRI 

Noa Cohen1,2, Yoram Ebrahimi1, Mordehay Medvedovsky1, Orna Aizenstein1,3, Talma Hendler1,2, Firas Fahoum2,4, 
Tomer Gazit1

1Wohl Institute for Advanced Imaging, Functional Brain Center, Sourasky Medical Center, Tel Aviv, Israel; 
2Department of Neurology, Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel; 3Department of 
Diagnostic Imaging, Sourasky Medical Center, Tel Aviv, Israel; 4Department of Neurology, Eeg and Epilepsy Unit, 
Sourasky Medical Center, Tel Aviv, Israel

Background: Perisylvian polymicrogyria (PSPMG) is a malformation of cortical development highly associated with 
drug-resistant epilepsy. The structural lesion is extensive and frequently covers eloquent brain regions, deeming 
surgical intervention risky and difficult. Localizing the seizure onset zone (SOZ) non-invasively in such cases is 
crucial though problematic as it is not clear whether the fields observed by scalp EEG are related to the source 
of activity or to its spread to neighboring superficial and more organized cortical structures. Early metabolic 
correlates of interictal epileptiform discharges (IEDs) in these patients are hypothesized to elucidate the location 
of epileptic sources necessary for successful resective surgery. 
Methods: We studied all consecutive patients with unilateral PSPMG that underwent simultaneous EEG-fMRI 
as part of their pre-surgical evaluation at the Tel Aviv medical center (TLVMC). Blood oxygen level dependent 
(BOLD) activations were modelled using a standard hemodynamic response function (HRF) model and were 
tracked a few seconds before and after the expected peak thus reflecting BOLD activation over time: before, 
during and after IED appearance on EEG. 
Results: Four patients were included in this study, all showing 
strong and widespread activations within and outside the lesion in 
correlation with IED appearance on EEG recorded from the scalp. 
For all patients, several seconds before IED appearance, small and 
focal BOLD activations were seen within the lesion itself (figure 1). 
Figure 1. IED and pre-IED correlated fMRI maps for patients 1-4. 
Brown squares delineate areas of peak activation 
Conclusions: Epileptic activity originates within a small area in 
PSPMG which has structural properties preventing the appearance 
of epileptic events’ electric field on the scalp. They later propagate 
to neighboring structures, which have the capacity to produce large 
currents, observable from the scalp. This finding has the potential to 
assist in directing intracranial electrode implantation and in guiding 
focused surgical treatments. 
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THROMBIN AS A KEY MEDIATOR OF SEIZURE DEVELOPMENT FOLLOWING TRAUMATIC BRAIN 
INJURY

Marina Elgart1, Efrat Shavit-Stein1, Keren Altman1, Nicola Maggio1,2,3

1Department of Neurology, The Chaim Sheba Medical Center, Ramat Gan, Israel; 2Sackler Faculty of Medicine 
and Sagol School of Neuroscience, Tel Aviv University, Tel Aviv, Israel; 3Talpiot Medical Leadership Program, The 
Chaim Sheba Medical Center, Ramat Gan, Israel

Background: Traumatic brain injury (TBI) commonly leads to development of seizures, accounting for approximately 
20% of newly diagnosed epilepsy. Despite the high clinical significance, the mechanisms underlying the development 
of post traumatic seizures (PTS) remain unclear, compromising appropriate management of these patients. 
Accumulating evidence suggest that thrombin, the main serine protease of the coagulation cascade, is involved in 
PTS genesis by mediating inflammation and hyperexcitability following blood brain barrier breakdown. 
Methods: To further understand the participation of thrombin in PTS, we generated a combined mild TBI (mTBI) 
and epilepsy mice model, by injecting pilocarpine to mice previously submitted to head injury. 
Results: The mice showed PTS patterns compared to non-injected mice, including increased seizure severity 
and mortality. Interestingly, our analysis revealed that mTBI sensitized mice to develop status epilepticus (SE) 
even when administered low pilocarpine concentrations. The injected mice also suffered cognitive abnormalities. 
Critically, we found high thrombin activity in the injected mice, supporting the main role of thrombin in PTS 
pathophysiology. Marked inflammatory response was present in our model, expressed by elevations in IL1-≤ and 
TNF-≤ in the mice brain. The increase of those factors appeared to be thrombin mediated, indicated by high levels 
of factor X, prothrombin cleavage enzyme. 
Conclusions: These findings indicate a synergism between thrombin and mTBI in lowering seizure threshold and 
aggravating inflammation. We hope our results will improve the understanding of PTS pathophysiology and will 
contribute to the development of more targeted therapies in the future.
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BENEFICIAL EFFECTS OF AUTOLOGOUS MESENCHYMAL STEM CELL (MSC) 
TRANSPLANTATION IN PROGRESSIVE MULTIPLE SCLEROSIS: REPORT OF A RANDOMIZED 
PHASE II DOUBLE BLIND TRIAL  

Panayiota Petrou1, Ibrahim Kassis1, Netta Levin2, Friedemann Paul3, Oertel Frederike Cosima3,  
Yael Backner2, Michael Scheel3, Tal Benoliel2, Michelle Halimi1, Nour Yagmour1, Tamir Ben Hur2, Ariel Ginzberg1, 
Dimitrios Karussis1

1Neuroimmunology and Cell Therapies Unit, Multiple Sclerosis center, Hadassah University Hospital, Jerusalem, 
Israel; 2Neurology Department, Hadassah, University Hospital, Jerusalem, Israel; 3Department of Neurology, 
Charité – Universitätsmedizin, Berlin, Germany

There is currently an unmet need for effective therapy in progressive multiple sclerosis (MS). Mesenchymal stem 
cells (MSCs) induce immune-modulatory and neurotrophic effects. 
Objective: To evaluate the optimal way of administration, the safety and the clinical efficacy of MSC-transplantation 
in patients with progressive-MS. 
Methods: A phase II randomized, placebo-controlled, trial performed in a single referral center. 48 patients with 
active progressive MS and evidence of clinical activity during the previous year were enrolled. Patients were 
randomized into three groups and treated intrathecally (IT) or intravenously(IV) with autologous MSCs(1×106/kg) 
or sham injections. After 6 months, half of the patients from the MSC-IT and MSC-IV groups were re-treated with 
MSCs, and the other half, with sham injections. Patients initially assigned to sham-treatment, were divided into two 
subgroups and treated with either MSC-IT or MSC-IV. The study duration was 14 months. 
Results: No serious, treatment-related safety issues were detected. Significantly fewer patients experienced 
treatment failure in the MSC-IT and MSC-IV groups compared with those in the sham-treated group (6.7%, 9.7%, 
and 41.9%, respectively, p=0.0003 andp=0.0008). During the one-year follow up, 58.6% and 40.6% of patients 
treated with MSC-IT and MSC-IV, respectively, exhibited no evidence of disease activity(NEDA) compared with 
9.7% in the sham-treated group (p0.0001 and p0.0048, respectively). MSC-IT transplantation induced additional 
benefits on the relapse rate, on the monthly changes of the T2-lesion load on MRI, and on the timed 25-foot 
walking test, 9-hole peg test, optical coherence tomography, fMRI and cognitive tests. 
Conclusions: Treatment with MSCs was well-tolerated in progressive MS and induced beneficial effects regarding 
all primary endpoints. The IT administration was more efficacious, indicating that the observed effects may be 
mediated by neurotrophic/neuroprotective and central immunomodulatory mechanisms. A phase-III trial is 
warranted to confirm these findings. Trial registration: NCT02166021. 
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BLOOD LEVELS OF CO-INHIBITORY-RECEPTORS: A BIOMARKER OF DISEASE PROGNOSIS IN 
MULTIPLE SCLEROSIS

Iris Lavon, Coral Heli, Livnat Brill, Hanna Charbit, Adi Vaknin-Dembinsky
Neurology, Hadassah Medical Center, Jerusalem, Israel, Israel

Background: The clinical course of MS ranges from benign with little disease progression and minimal disability, to 
malignant disease requiring intensive medical treatment. There are no reliable circulating biomarkers for predicting 
disease outcome. Co-inhibitory receptors regulate the termination of effective immune responses to infections 
while limiting autoimmunity and/or immunopathology. Based on this, we studied the potential of circulating co-
inhibitory receptor levels as predictive biomarkers of MS outcome. 
Methods: Co-inhibitory receptor (TIGIT, TIM-3, LAG-3, PD-1, CTLA-4) expression levels in PBMCs were 
measured using RT–PCR in 12 healthy controls and 57 untreated MS patients. All patients were evaluated for 
disease outcome and paraclinical measures during the following 9–10 years [progression index, EDSS score, 
number of relapses, number of disease modifying therapies, baseline brain magnetic resonance imaging T2 lesion 
volume, oligoclonal bands]. 
Results: Results of 141 patients, 57 (40%) were eligible for analysis. Patients had significantly lower TIGIT levels 
than the controls (n = 12) (P  .0003). TIM-3 levels were significantly lower in malignant multiple sclerosis versus 
benign and all non-malignant multiple sclerosis (both, P  .02). LAG-3 levels were significantly higher in benign versus 
non-benign multiple sclerosis (P  .05). TIM-3 and LAG-3 expression levels correlated significantly with 1-year 
progression index (r2 = 0.076, P  .05; 0.087, P  .04, respectively) and EDSS score at final visit (r2 = 0.31, P  .04; 
0.320.088, P  .04, respectively). Lower LAG-3 levels were associated with higher DMT switching (r2 = 0.67, P  .05.) 
Conclusions: This an initial exploration of the utility of CTLA-4, PD-1, TIM-3, LAG-3, and TIGIT expression levels 
as prognostic indicators in untreated, recently diagnosed MS. Our results support the value of decreased PBMC 
expression levels of TIM-3 and LAG-3 at diagnosis as an unfavorable prognostic factor, which is to be confirmed 
in further studies. 
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PROTEASE ACTIVATOR RECEPTOR 1 PATHWAY INTERVENTION AS A POSSIBLE TREATMENT 
FOR AMYOTROPHIC LATERAL SCLEROIS

Ihab Abu Rahal1, Shany Gofrit2, Kate Feingold1, Joab Chapman1,2, Efrat Savit-Stein2

1Department of Physiology and Pharmacology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel; 
2Department of Neurology, The Chaim Sheba Medical Center, Tel Hashomer, Ramat Gan, Israel

Background: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease with limited treatment options. 
SOD1 mice model for ALS has a mutated Cu/Zn superoxide dismutase 1 enzyme, similar to inherited human ALS 
mutations. Protease active receptor 1 (PAR1) is a thrombin receptor, which is present on peri-synaptic astrocytic 
end-feet in proximity to large pyramidal motor neurons. Here we studied the role of thrombin and PAR1 pathway 
in SOD1 mice, and investigated its inhibition as a novel therapeutic approach.  
Methods: SOD1 (G93A) mice colony was established. Weight and survival rates were recorded and motor 
performance was assessed by Rotarod test. Thrombin activity was measured using a fluorometric assay. Brain PAR1 
was immunostaind and its levels were measured by western blot. Animals were treated by a general thrombin 
inhibitor (TLCK, N-Tosyl-Lyschloromethylketone, 4.4mg/kg), PAR1 antagonist (SCH-79797, 25 μg/kg) and RAS 
intracellular pathway inhibitor (FTS, S-trans-trans-farnesylthiosalicylic acid, 25, 40 and 60mg/kg). 
Results: SOD1 mice lost weight starting at 17 weeks of age compare to control (p=0.047). Rotarod time was 
shorter in SOD1 mice (p0.01, starting at the age of 14 weeks) and was significantly improved by FTS 40 mg/kg at the 
age of 15-16 weeks (p0.001). SOD1 mice survival was significantly improved by treatments (median 140, 150, 146, 
144.5, 145 days for SOD1, PAR1 antagonist, TLCK, FTS at 25 and 40mg/kg respectively, p0.01 for all treatments). 
Brain thrombin activity increased in SOD1 mice (p0.001), especially in the posterior regions, and PAR1 levels were 
decreased (p0.001). Immunohistochemistry of SOD1 brains indicated reduced PAR1 intensity and decreased 
GFAP staining in the cerebellum and the hippocampus, indicating astrocytic morphological modifications. 
Conclusions: Astrocytic PAR1 pathway participates in the pathogenesis of ALS. Intervention in the PAR1 pathway 
by three different approaches improved survival and motor function of the SOD1 mice, marking PAR1 intervention 
as a novel therapeutic approach for ALS.  
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AUTOIMMUNE ENCEPHALITIS AS IMMUNE RELATED ADVERSE EVENT (IRAE) OF CHECK POINT 
INHIBITORS(CPI) - NOT SO RARE AS WE THOUGHT

Alisa Taliansky1,3, Sarah-Lyne Weiss1, Alexandra Gerasimov1, Moran Gadot2, Damien Urban2,3,  
Jair Bar2,3, Roni Shapira-Frumer2,3, Nethanel Asher2,3, Raya Leibowitz-Amit2,3, Amit Itay2,3,  
Joab Chapman1,3

1Department of Neurology, The Chaim Sheba Medical Center at Tel HaShomer, Ramat Gan, Israel; 2Institute 
of Oncology, The Chaim Sheba Medical Center at Tel Hashomer, Ramat Gan, Israel; 3Medical School, Tel Aviv 
University, Ramat Aviv, Israel

Introduction: CPI has significant efficacy and toxicities. We describe our experience with CPI treated patients 
diagnosed with irAE encephalitis. 
Methods: Patients treated with CPI during 2017-1.09.2019 were identified from institute`s EMR. Patients treated 
for irAE encephalitis were identified from the database of the Neuro-Oncology Unit of the Institute. 
Results: Eleven patients were diagnosed with irAE encephalitis out of 1991 treated with CPI at the Institute (0.55%). 
Three patients had NSCLC, 3 had melanoma, the one patient had each of SCLC, uterine and urothelial carcinoma, 
RCC and breast cancer. Median age was 69 years (49-87). Three of 11 were treated with CPI combinations and 
5-with CPI combination with other agents. Median onset of symptoms was at 19 days (5-210) following initial 
treatment. All events were high grade severity. Eight patients fully recovered after immunotherapy discontinuation 
and steroid treatment, of these, 2 melanoma patients underwent uncomplicated CPI re-challenge. Three patients, 
all non-melanoma, had severe neurological sequelae. 1 of these patients were treated with steroids, PLEX, one-
with steroids, PLEX and cyclophosphamide. One improved neurologically although died 6 months later from 
cancer, one patient was oncologically stable but deceased from neurological deterioration 7 months later. The 
additional patient was treated with steroids only because his advanced age and decease in hospice 2 months later. 
Conclusion: Encephalitis as irAE of CPI seems to be more common and severe than previously thought, 
predominantly in non melanoma cancers patients. With that, in majority of cases is reversible and in some 
melanoma patients immunotherapy re-challenge can be safe. Future studies will have to define risk factors and 
severity prediction. 
 



The Annual Israeli Neurological Meeting, December 2019 The Annual Israeli Neurological Meeting, December 201922

THE ASSOCIATION BETWEEN MRI BRAIN VOLUMES AND COMPUTERIZED COGNITIVE SCORES 
OF PEOPLE WITH MULTIPLE SCLEROSIS

Daniel Golan1,2, Jared Srinivasan3, Eline Van Vlierberghe4, Diana Sima4, Wim Van Hecke4,  
Mark Gudesblatt3

1Department of Neurology, Lady Davis Carmel Medical Center, Haifa, Israel; 2Ruth and Bruce Rappaport Faculty 
of Medicine, Technion - Israel Institute of Technology, Haifa, Israel; 3Multiple Sclerosis Center, South Shore 
Neurologic Associates, Patchogue, New York, USA; 4Clinical Science, Icometrix, Belgium

Background:  Cognitive impairment is common and disabling among people with multiple sclerosis (PwMS), 
but is not often monitored or only partially screened due to complexity of evaluation. Computerized cognitive 
assessment facilitates the incorporation of multi-domain cognitive monitoring into routine clinical follow up. 
We aimed to explore the associations between brain volumes and cognitive scores of a computerized cognitive 
assessment battery (CAB, NeuroTrax) among people with multiple sclerosis. 
Methods: Participants were tested with the CAB and underwent brain MRI within specified time intervals. The 
global cognitive score (GCS) is the average of age and education adjusted scores of the various cognitive domains 
(memory, information processing speed, attention, executive function, visual spatial, motor and verbal). Whole 
brain volume (WBV), Gray matter volume (GMV), White matter volume (WMV), Thalamic volume, Hippocampal 
volume, white matter lesion volume and lateral ventricles volume were assessed by IcoMetrix, a fully automated 
tissue and lesion segmentation and quantification software, that uses 3D T1-weighted and fluid-attenuated inversion 
recovery (FLAIR) MRIs. 
Results: 201 PwMS were tested with both CAB and MRI within 180 days (Age: 52.3±11.1, 143 (71%) female). 
Correlation coefficients were significant but decreased as the time between MRI and CAB increased. For 81 
PwMS the time interval between MRI and cognitive assessment was no longer than 30 days(12.6±9.2 days). Data 
from those 81 patients was used for correlation analysis. Significant correlations were found between the GCS 
and WBV, WMV, GMV, Thalamic volume and FLAIR lesion volume (Pearson`s r: 0.51, 0.36, 0.46, 0.44, -0.29, P0.01, 
respectively). The number of impaired cognitive domains was also associated with both lesion volume and GMV 
(r=0.28, -0.43; P0.01, respectively) . Memory was associated with Hippocampal volume (r=0.31, P0.01). 
Conclusion: Computerized cognitive scores are significantly associated with quantified MRI. These findings 
strengthen the validity of multi-domain computerized cognitive assessment for people with multiple sclerosis.
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IS CERVICAL DISC DISEASE ASSOCIATED WITH DEMYELINATING LESIONS IN MULTIPLE 
SCLEROSIS?

Marwan Alkrenawi1, Shmuel Appel1,3, Michael Osherov1, Azaria Simonovich2,3, Jonathan Droujin2, Ron Milo1,3

1Department of Neurology, Barzilai University Medical Center, Ashkelon, Israel; 2Department of Radiology, 
Barzilai University Medical Center, Ashkelon, Israel; 3Faculty of Health Sciences, Ben-Gurion University of the 
Negev, Beer-Sheva, Israel

Background: Multiple sclerosis (MS) is characterizes by demyelinating lesions in the brain and spinal cord. Early 
studies suggested that disc herniation may contribute to the development of cord lesions in MS. The aim of this 
study was to check whether cervical spinal disc disease is associated with demyelinating lesions in the spinal cord. 
Methods: Cervical MRI scans of 47 MS patients were reviewed for the presence of demyelinating lesion and 
cervical disc disease. Compressive-myelopathic lesions were excluded. The severity of the disc disease was further 
classified as grade I (no pressure), grade II (pressure on the dural sac) and grade III (pressure on the spinal cord). 
The spinal cord in each scan was divided into 6 segments corresponding to the intervertebral space of the 
cervical cord (C1-7). Each segment was defined as containing a demyelinating lesion and disc pathology (group 1), 
demyelinating lesion without disc pathology (group 2), disc pathology without demyelinating lesion (group 3) and 
no demyelinating lesion or disc pathology (group 4). Fisher exact test was used to test the association between 
demyelinating lesions and disc herniation. 
Results: Two hundred and eighty two cervical spinal segments of 47 MS patients (M-16, average age 47.8±12.5, 
average disease duration 8.2±5.6 years) were evaluated. Twenty four segments fulfilled the criteria for group1, 55 
segments for group 2, 52 segments for group 3 and 151 segments for group 4. There was no association between 
demyelinating lesions and the grade of disc disease (p=0.45 for grade I, p=0.85 for grade II, p=0.33 for grade III 
disc disease) 
Conclusion: Our study did not find any association between cervical disc disease and demyelinating spinal cord 
lesion and does not suggest herniated disc as a trigger for developing demyelinating lesions in the spinal cord.
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INFREQUENT EARLY RECANALIZATION OR DISTAL CLOT MIGRATION FOLLOWING RTPA IN 
PATIENTS WITH LARGE VESSEL OCCLUSION

Netaniel Rein1, Assaf Honig1, Tzvika Sacagiu1, J. Moshe Gomori2, Jose E. Cohen3, Ronen R. Leker1

1Department of Neurology, Hadassah-Hebrew University Medical Center, Jerusalem, Israel; 2Department of 
Radiology, Hadassah-Hebrew University Medical Center, Jerusalem, Israel; 3Department of Neurosurgery, 
Hadassah-Hebrew University Medical Center, Jerusalem, Israel

Background: Early target vessel recanalization is associated with favorable outcome in patients with large vessel 
occlusion stroke (LVO). Bridging with tissue plasminogen activator (tPA) has been advocated to be preferable to 
direct endovascular thrombectomy (EVT) because it may increase the likelihood of early recanalization. However, 
the frequency and characteristics of tPA responders among LVO patients remain unknown. 
Methods: Patients with LVO were prospectively included and the data was analyzed retrospectively. Patients 
treated with tPA only or tPA and EVT were included. Demographics, risk factors, clinical, radiological and outcome 
parameters were compared between patients with dramatic clinical improvement or recanalization on imaging 
following tPA (tPA responders) and tPA non-responders. We specifically accrued data on discrepancies between 
CT angiography (CTA) and digital subtraction angiography (DSA) in clot location. 
Results: A total of 56 patients that received tPA were included (mean age 72.8±12.4, 43% men). Of those, 19 
(34%) were given tPA only, and 37 received tPA before EVT. Dramatic clinical improvement following tPA was seen 
in 3 patients (5%) in the group treated with tPA only and in none of those treated with bridging. Complete or 
partial recanalization were not seen in any of the patients treated with bridging. An average discrepancy of -0.11 
mm (-1.39 - 1.17mm 95% CI) was found between the CTA and DSA in 29 patients for which data was available. 
tPA responders did not significantly differ from tPA non-responders in clinical and radiological parameters. 
Conclusions: Distal clot migration and clot disintegration leading to early recanalization are distinctively infrequent 
in patients with LVO that were treated with tPA. Clinical and radiological parameters do not differentiate tPA 
responders from non-responders.
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MEMORY IMPAIRMENT AND ALZHEIMER’S DISEASE PATHOLOGY IN INDIVIDUALS WITH MCI 
WHO UNDERESTIMATE OR OVERESTIMATE THEIR DECLINE

Noa Bregman1,2, Gitit Kavé1,3, Ehud Zeltzer1, Iftah Biran1

1Neurological Institute, Tel Aviv Sourasky Medical Center, Center for Memory and Attention Disorders, Tel Aviv, 
Israel; 2Tel Aviv University, Sackler School of Medicine, Tel Aviv, Israel 
3The Open University, Department of Education and Psychology, Ra’anana, Israel

Background: The aim of this study was to examine whether the discrepancy between participant and informant 
estimation of memory decline can predict MCI prognosis. 
Methods: Analyses involved data from individuals with MCI enrolled in the Alzheimer’s Disease Neuroimaging 
Initiative (ADNI) who filled the Everyday Cognition questionnaire. Participants who underestimated (N = 112) and 
overestimated (N = 157) their memory decline were compared on memory tasks, brain volume, and cerebrospinal 
markers, at study entry and after 24 months. 
Results: Individuals who underestimated their memory decline performed more poorly on memory tests, had 
smaller hippocampus volume, and greater Alzheimer’s disease pathology than did individuals who overestimated 
their cognitive decline. Longitudinal comparisons demonstrated that individuals who underestimated their decline 
deteriorated more significantly in memory and in brain measures. 
Conclusions: Underestimation of one’s memory decline can serve as a useful clinical tool in determining the 
diagnosis and prognosis of individuals with MCI.
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THE IMPACT OF APOΕ4 POLYMORPHISMS AND MUTATIONS IN THE GBA GENE ON THE 
CLINICAL FEATURES OF DEMENTIA WITH LEWY BODIES AMONG ASHKENAZI JEWS

Tamara Shiner, Anat Mirelman, Yevgenia Rozenblum, Gitit Kave, Mali Gana Weisz,  
Anat Bar-Shira, Avner Thaler, Tanya Gurevich, Avi Orr-Urtreger, Nir Giladi, Noa Bregman
Neurology, Tel Aviv Sourasky Medical Center, Tel Aviv, Tel Aviv, Israel

Background: The pathological hallmark of Dementia with Lewy bodies (DLB) is aggregation of Lewy bodies 
However, 50–80% of patients with DLB have concomitant Alzheimer’s disease (AD) pathology which is associated 
with a more severe disease phenotype. Mutations in the GBA gene are frequent among patients with DLB and 
patients with Parkinson’s disease (PD), whereas the APO≤4 polymorphism is frequent among patients with DLB 
and AD but not in PD. We aimed to investigate the frequency of GBA mutations and APOE≤4 polymorphisms 
among Ashkenazi Jewish (AJ) patients with DLB and the clinical impact of these genetic factors 
Methods: 93 consecutively recruited AJ patients with DLB, underwent genotyping for GBA mutations, APO≤ 
polymorphisms and the LRRK2 G2019S mutation as well as detailed cognitive and motor testing. 
Results: 33.3% (n=31) of DLB patients carried mutations in the GBA gene. APOE≤4 allele frequency was 17.9%. 
GBA mutation carriers have poorer cognition (MMSE 24.7 vs 21.1, p0.001) and more severe parkinsonism (motor 
UPDRS 28.4 vs 35.1, p=0.016). We found interactions in both the MMSE (p=0.033) and UPDRS (p=0.043) whereby 
patients who carry both a GBA mutation and an APO≤4 polymorphism have the lowest MMSE and highest motor 
UPDRS. 
Conclusions: We find a high frequency of GBA mutations and APO≤4 polymorphisms among AJ patients with 
DLB. The presence of a GBA mutation impacts disease age of onset as well as cognitive and motor measures. 
APO≤4 polymorphisms do not have a direct effect on clinical measures however an interaction effect is found 
whereby patients who carry both a GBA mutation and an APO≤4 polymorphism have the most severe cognitive 
impairment and the most severe parkinsonism. This is in keeping with studies which have found a more severe 
lewy body pathology in DLB patients with GBA mutations and increased amyloid pathology in DLB patients in 
association APO≤4 polymorphisms.
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A NOVEL THERAPEUTIC CANDIDATE FOR ADULT POLYGLUCOSAN BODY DISEASE

Or Kakhlon, Keren Nitzan1, Sandrine Ben Hamroune1, Yossi Tam2, Alexander Lossos3,  
Miguel Weil4, Or Kakhlon1, Hannah Rosenmann1

1Dept. of Neurology, Research Fund of the Hadassah Medical Organization, Jerusalem, Israel; 2School 
of Pharmacy, Hebrew University of Jerusalem, Jerusalem, Israel; 3Dept. of Neurology, Hadassah Medical 
Organization, Jerusalem, Israel; 4Department of Cell Biology and Immunology, Tel Aviv University, Tel Aviv, Israel

Background: Adult Polyglucosan Body Disease (APBD) is a progressive neurodegenerative disorder caused by a 
deficiency in glycogen branching enzyme (GBE) leading to poorly branched and insoluble glycogen inclusion bodies 
(polyglucosans bodies, PB), which clog axons and lead to a debilitating neuropathy characterized by neurogenic 
bladder and progressive spastic paraparesis. This work describes the effect of a lead compound, compound A, 
discovered by high throughput screening (Solmesky et al (2017) Biochem J 474: 3403-3420) on APBD-modeling 
mice. 
Methods: We used periodic acid Schiff ’s reagent staining to determine the effect of compound A on polyglucosans 
in different tissues. Open field, hindlimb extension and ink footprint recording were used to test the effect of 
compound A on locomotion, and metabolic cages were used to test its effects on in vivo metabolism. 
Results: Compound A was both acutely and chronically safe. Polyglucosan levels were significantly reduced in 
brain, peripheral nerve, heart, and liver of treated mice. The compound has also ameliorated animal locomotion 
and reflexes and significantly increased stride length. Treatment with compound A has increased carbohydrate 
metabolization at the whole animal level. 
Conclusions: Our experiments demonstrate that compound A is a safe and efficacious treatment for APBD at 
the animal model level, especially improving dysfunctional movement. These results justify further development of 
compound A into a drug for treating APBD.
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A NOVEL TARDBP MUTATION IN A LARGE FAMILY WITH EARLY ONSET AND FAST 
PROGRESSION ALS

Orly Goldstein1, Merav Kedmi1, Mali Gana-Weisz1, Beatrice Nefussy2, Danielle Cohen1,  
Batel Vainer2, Yaara Fainmesser2, Vivian Drory2,3, Avi Orr-Urtreger1,3

1The Genomic Research Laboratory for Neurodegeneration, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 
2Neuromuscular Diseases Unit, Department of Neurology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 
3Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Genetic causative and risk alleles in at least 25 genes have now been reproducibly implicated in 
familial amyotrophic lateral sclerosis (ALS), sporadic ALS, or both. TARDPB encodes for the DNA-binding and 
RNA-binding protein TDP-43, and has many functions both as a DNA-binding and as an RNA-binding protein. To 
date, more than 40 mutations have been found in about 5% of patients with familial ALS and 1% of patients with 
sporadic ALS. 
Methods: Exome sequencing was carried out on three siblings in a family segregating ALS, two affected and one 
without neurological symptoms. Filtering for causative variants and for modifiers was carried out. Eight variants 
were confirmed by Sanger sequencing and genotyped on nine members of the family (3 affected and 6 unaffected). 
Results: We report the identification of a novel mutation in TARDBP, p.Ala321Asp. Segregation analysis revealed 
this mutation in the three affected family members and not in the six un-affected, in an autosomal dominant mode 
of inheritance. The patients are affected with early onset (average age 34.5, 21-43 years old) and fast progressive 
disease. The mutation is located in exon 6, in the glycin-rich domain, the most mutated domain in TARDBP-
associated ALS patients, and is predicted to be deleterious. Additional rare, potentially deleterious variants were 
observed, but lacked full segregation. 
Conclusions: We identified a novel mutation in TARDBP which segregates with the disease in a large family. As the 
additional rare ALS-candidate variants that were identified did not segregate with the disease, this case emphasize 
the need for caution in exome-sequencing interpretation. Furthermore, there is a need to combine exome analysis 
with linkage analysis in clinical cases to separate causal variants from modifiers. Finally, a burden of deleterious 
variants may be associated with an early age at ALS onset.
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AGED SIRT6 OVEREXPRESSING MICE HAVE HYPOCAMPAL CHANGES AND A YOUNG-LIKE 
EDITING STATUS IN HUNDREDS OF SITES

Nirit Lev
Neurology, Meir Medical Center, Kfar Saba, Israel 
Neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: One of the most important facets of the aging population is the age-associated brain dysfunction 
manifested by a decline in motor, behavioral and cognitive functions. In addition to global decline in brain function, 
aging is a major risk factor for many neurodegenerative diseases, including Alzheimer`s disease. Recent studies 
indicate that extended healthy longevity can be obtained by changes in gene expression or diet regime, which 
define that specific pathways are involved. Thus, modulating these pathways and thereby influence age-related 
brain dysfunction and achieving better and healthier aging is of uttermost importance. Mice overexpressing the 
NAD+ dependent deacylase, SIRT6 have been associated with increased health and longevity. SIRT6 regulates 
diverse cellular functions such as transcription, genome stability and metabolic related pathologies such as obesity. 
Methods and Results: Here, we investigated the role of SIRT6 in cognitive and behavioral functions in aged 
mice. SIRT6 overexpressing mice had significant improved spatial memory performance. Immunohistochemistry 
of the hippocampus and cortex showed a significant increase in early neurogenesis and astrocytes’ number and 
a significant reduction of apoptosis and DNA damages in aged SIRT6 mice. RNA expression analyses of the 
hippocampus of aged mice revealed an increase in the RNA editing enzyme ADAR. Examination of more than 5000 
RNA editing sites in the hippocampus of young and old, WT and SIRT6 overexpressing mice found a young-like 
editing status in hundreds of sites, including genes which are tightly involved in learning and memory processes. 
Conclusion: These findings might imply that SIRT6 is a key regulator of memory and suggest it as a potential target 
for treating age related cognitive decline.
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MYELOPEROXIDASE DEFICIENCY INHIBITS COGNITIVE DECLINE AND INFLAMMATORY 
RESPONSE IN THE 5XFAD MOUSE MODEL OF ALZHEIMER’S DISEASE

Rotem Volkman1, Tali Ben Zur1, Anat Kahana2, Ben Zion Garty2, Daniel Offen1

1Human molecular genetics and biochemistry, Sackler school of medicine, Tel Aviv University, Tel Aviv, Israel; 
2Lempo Therapeutics, Lempo Therapeutics, Binyamina, Israel

Background: Myeloperoxidase (MPO) is an enzyme expressed mostly by neutrophils and is a primary mediator 
of neutrophils oxidative stress response. While a profound body of evidence associates neutrophil-derived MPO 
in the pathogenesis of Alzheimer’s disease (AD), this role has not been assessed in an animal model of AD. 
Methods: We produced hematologic chimerism in the 5XFAD mouse model of AD, with MPO deficient mice, 
resulting in 5XFAD with hematologic MPO deficiency (5XFAD-MPO KO). We then subjected these mice to 
behavioral, biochemical and histological examinations. 
Results: 5XFAD-MPO KO showed significant superior performance in spatial learning and memory, associative 
learning and anxiety/risk assessment behavior, as compared to 5XFAD mice transplanted with WT cells (5XFAD-
WT). Hippocampal immunohistochemical and mRNA expression analyses showed significantly reduced levels 
of inflammatory mediators in 5XFAD-MPO KO mice with no apparent differences in the numbers of amyloid-≤ 
plaques. In addition, immunoblotting and mRNA analyses showed significantly reduced levels of APOE in 5XFAD-
MPO KO. 
Conclusion: Together, these results indicate a substantial involvement of neutrophil-derived MPO in the pathology 
of 5XFAD model of AD and suggest MPO as a potential therapeutic target in AD.
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BENEFICIAL EFFECTS OF A NANO FORMULATION OF POMEGRANATE SEED OIL, 
GRANAGARD®, ON THE COGNITIVE FUNCTION OF MULTIPLE SCLEROSIS PATIENTS

Panayiota Petrou1, Ariel Ginzberg1, Orli Benyamin2, Ruth Gabizon2, Dimitrios Karussis1

1Neuroimmunology and Cell Therapies Unit, Multiple Sclerosis Centre, Hadassah University Hospital, Jerusalem, 
Israel; 2Hadassah University Hospital, Neurology department, Jerusalem, Israel

Background: Cognitive impairment is a common feature in MS patients Novel MS treatments, not sufficiently 
restore or preventcognitive damage. GranaGard®, a nano-formulation of Pomegranate seed oil, comprises 80-90% 
of Punicic Acid and is one of the strongest natural antioxidants, has proved to prevent neuronal death in several 
mice models, such as EAE for MS, TgMHu2ME199K for CJD and 5XFAD for AD, suggesting neuroprotective effects. 
Study aim: Examine the effects of GranaGard®, on the cognitive function of MS patients. 
Methods: The study included 30 MS patients, of which 15 were given GranaGard® for the first three months, 
then placebo for three months and 15 patients received placebo for the first three months, and GranaGard for 
the following three months. All patients received GranaGard for additional six months. GranaGard®, was added 
to the designated MS treatment. Patients follow up included: Short quality of life and fatigue questionnaires (SF-12, 
MFIS-5), Expanded Disability Status Scale (EDSS), Multiple Sclerosis Functional Composite (MSFC) and cognitive 
examinations: Brief International Cognitive Assessment for Multiple Sclerosis (BICAMS), Symbol Digit Modalities 
Test (SDMT), California Verbal Learning Test (CVLT-II), Brief Visuospatial Memory Test (BVMT-R). 
Results: There was a significant beneficial effect of GranaGardâ, on the verbal testing in the relevant periods of 
treatment. This was reflected in an increase in z score from 0.891 to 1.415 in CVLT-II (p=0.00825, paired T test) in 
the period that patients received GranaGard®. At that time there was no significant change in the placebo group. 
For the patients receiving GranaGard in the initial 3 months, the value of z score remained high (z=1.415) at the 
following three months, while they received placebo, suggesting a long-term effect. 
Conclusion: This is the first study in which GranaGard®, was tested in humans. Our preliminary results suggest 
that GranaGard may improve/maintain the cognitive status of MS patients. 
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Israel Society for Neuroscience Joint Plenary Session

ELECTROCONVULSIVE STIMULATION ATTENUATES NEUROINFLAMMATION VIA MICROGLIAL 
RETINOIC ACID RECEPTOR ACTIVATION

Smadar Goldfarb, Nina Fainstein, Dan Vrashkov, Tamir Ben-Hur
Neurology, Hadassah Hebrew University Medical Center, Israel

Background: Microglial toxicity plays a key role in chronic neuro-inflammatory brain diseases such as secondary 
progressive multiple sclerosis, where there is critical shortage in therapies. Here we examined whether neuro-
stimulation by electroconvulsive seizures (ECS) attenuates chronic neuro-inflammation and microglial neurotoxicity. 
Methods: We used the experimental autoimmune encephalomyelitis (EAE) model in Biozzi ABH mice, a leading 
model for secondary relapsing-progressive multiple sclerosis. 
Results: Repeated ECS sessions (but not sub-threshold stimulations) throughout the secondary phase of EAE 
attenuated significantly clinical deterioration, suppressed neuroinflammation and reduced myelin and axonal loss. 
Use of the transfer EAE model in SJL mice showed that ECS in donor mice did not reduce systemic donor T cells 
encephalitogenicity. Conversely, ECS in recipient mice inhibited EAE inflicted by transferred encephalitogenic T 
cells, indicating that ECS targets the CNS directly to protect it from the immune attack. ECS suppressed microglial 
neurotoxicity as indicated by iNOS expression, and by production of nitric oxide and reactive oxygen species. 
Transcriptome analysis in purified microglia from spinal cords of ECS-treated and control naïve mice revealed that 
ECS affects multiple immune associated gene families, and reduces the expression of neurotoxicity-associated 
genes. Unbiased analysis of regulatory sequences identified a common retinoic acid receptor ≤ (RARA)–binding 
motif in multiple ECS-increased genes. ECS induced the expression of RARA, as well as a subset of putative 
RARA-responsive genes. AM580, a selective RARA agonist reduced microglial toxicity in-vitro. Continuous intra-
cerebroventricular delivery of AM580 attenuated chronic EAE. 
Conclusion: Electric neuro-stimulation inhibits microglial neurotoxicity by inducing RARA-dependent pathways. 
This signifies a novel therapeutic approach in neuro-inflammatory diseases, such as secondary progressive MS, and 
potentially for other neurodegenerative and neuropsychiatric disorders.
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MICROBIAL WALL -DERIVED TLR2 AGONISTS INDUCE NEURODEGENERATION IN ALZHEIMER`S 
DISEASE MICE

Neta Lax1, Nina Fainstein1, Yossi Nishri1, Ayal Ben-Zvi2, Tamir Ben-Hur1

1Neurology, Hadassah Hebrew University Medical Center, Jerusalem, Israel; 2Developmental Biology and Cancer 
Research, Hebrew University  Hadassah Faculty of Medicine, Jerusalem, Israel

Background: Systemic and CNS infections have been shown to be associated with Alzheimer`s disease (AD) 
and to facilitate the rate of cognitive decline by unknown mechanism. Accumulating data suggest a central role 
of brain microglia in mediating cortical neuronal death in AD. Toll-like receptor 2 (TLR2) serves as a receptor 
for Amyloid beta -induced microglial activation. The bacterial wall of multiple types of common microorganisms, 
contains molecules that bind to TLR2. We therefore hypothesized that microbial TLR2 agonists may induce 
neurodegeneration in AD through activation of microglial neurotoxicity. 
Methods: We examined in transgenic 5xFAD mice whether microbial TLR2 agonists induce neurodegeneration, 
whether the Alzheimer pathology renders the brain more vulnerable to their neurotoxicity, and whether their 
effect is mediated by brain microglia. 
Results: We found a dose- and exposure time- dependent neurotoxic effect of intra-cerebroventricularly -delivered 
microbial TLR2 agonist, causing significant loss of cortical neurons. 5xFAD mice exhibited significantly increased 
vulnerability to TLR2 agonist –induced neuronal loss as compared to wild type mice. Microbial TLR2 –induced 
neurodegeneration was abolished by inhibiting microglia. The vulnerability of 5xFAD mice brains was mediated by 
an increase in number of TLR2-expressing microglia, and by their increased neurotoxic phenotype. Finally, 5xFAD 
mice exhibited a disrupted blood-brain-barrier, resulting in CNS penetration of systemically delivered microbial 
TLR2 agonist, and significant neuronal loss. 
Conclusion: Systemic and CNS infections may cause neurodegeneration by the neurotoxic effect of microbial 
wall -derived compounds that bind to TLR2. Especially, microbial TLR2 agonists facilitate the neurodegenerative 
process in AD by their microglial-mediated toxicity to the hyper-vulnerable environment of the AD brain.
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THE NEURO-GLIAL COAGULONOME: THE THROMBIN RECEPTOR AND COAGULATION 
PATHWAYS AS MAJOR PLAYERS IN NEUROLOGICAL DISEASES

Efrat Shavit-Stein, Shany G. Gofrit
Neurology, Sheba Medical Center, Tel Hashomer, Israel

The neuro-glial interface extends far beyond mechanical support alone and includes interactions through coagulation 
cascade proteins. Here, we systematically review the evidence indicating that synaptic and node of Ranvier glia 
cell components modulate synaptic transmission and axonal conduction by a coagulation cascade protein system, 
leading us to propose the concept of the neuro-glial coagulonome. In the peripheral nervous system, the main 
thrombin receptor protease activated receptor 1 is located on the Schwann microvilli at the node of Ranvier 
and at the neuromuscular junction. Protease activated receptor 1 activation effects can be both neuroprotective 
or harmful, depending on thrombin activity levels. Low physiological levels of thrombin induce neuroprotective 
effects in the Schwann cells which are mediated by the endothelial protein C receptor. High levels of thrombin 
induce conduction deficits, as found in experimental autoimmune neuritis, the animal model for Guillaine-Barre 
syndrome. In the central nervous system, protease activated receptor 1 is located on the peri-synaptic astrocyte 
end-feet. Its activation by high thrombin levels is involved in the pathology of primary inflammatory brain diseases 
such as multiple sclerosis, as well as in other central nervous system insults, including trauma, neoplasms, epilepsy 
and vascular injury. Following activation of protease activated receptor 1 by high thrombin levels the seizure 
threshold is lowered. On the other hand, protease activated receptor 1 activation by lower levels of thrombin in 
the central nervous system protects against a future ischemic insult. This review presents the known structure and 
function of the neuro-glial coagulonome, focusing on coagulation, thrombin and protease activated receptor 1 in 
a pathway which may be either physiological (neuroprotective) or detrimental in peripheral nervous system and 
central nervous system diseases. Understanding the neuro-glial coagulonome may open opportunities for novel 
pharmacological interventions in neurological diseases.
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BENEFICIAL EFFECTS OF MITOCHONDRIAL TRANSFER THERAPY IN ALZHEIMER’S DISEASE 
MOUSE MODELS 

Keren Nitzan1, Sandrine Benhamron1, Michael Valitsky1, Eyal Kesner2, Michal Lichtenstein2,  
Ayal Ben-Zvi3, Ezra Ella1, Yehudit Segalstein1, Ann Saada4, Haya Lorberboum-Galski2,  
Hanna Rosenmann1

1Department of Neurology, Hadassah Hebrew University Medical Center, Jerusalem, Israel; 2Department of 
Biochemistry and Molecular Biology, Faculty of Medicine, Hebrew University of Jerusalem, Jerusalem, Israel, 
Israel; 3Department of Developmental Biology and Cancer Research, Faculty of Medicine, Hebrew University 
of Jerusalem, Jerusalem, Israel; 4Department of Genetic and Metabolic Diseases, Hadassah Hebrew University 
Medical Center, Jerusalem, Israel

Background: The pathogenesis of neurodegenerative diseases involves dysfunction of the mitochondria, one of 
the most important cell organelles in the brain, with its most prominent roles of producing energy and regulating 
cellular metabolism. Aiming to affect as many of the mitochondrial complex functions, rather than a mono-drug 
related therapy, here we investigated the effect of transferring normal intact mitochondria organelles in Alzheimer`s 
disease (AD)-mouse models. 
Methods: I. Amyloid-beta (Ab) ICV injected AD-model mice were IV treated with fresh mitochondria isolated 
from human cells. One to two weeks later, cognitive tests were performed followed by histological analysis 
(neuronal count and glial burden), and biochemical analysis (mitochondrial enzymatic activities). II. 5XFAD-Tg 
mice were IV treated (1/ 2wks at 5-6 month of age). Cognitive tests were performed, followed by histological and 
biochemical analysis. 
Results: Amelioration of cognitive deficits was noticed in the mitochondria treated Ab-ICV-AD-mice relative to 
vehicle treated mice, with a decrease in neuronal loss and reduced gliosis in the hippocampus. Amelioration of the 
brain mitochondrial dysfunction also was noticed: increased of citrate- synthase and cytochrome c oxidase activities 
relative to untreated AD-mice. The IV transferred mitochondria were detected in the liver, accompanied with 
increased liver mitochondrial activity, thereby suggesting a liver mediated effect of the transferred mitochondria 
on the brain. No treatment-related toxicity was noted. A beneficial effect of mitochondrial transfer was also 
detected in Tg-5XFAD mice. 
Conclusions: Thus, IV mitochondrial transfer may offer a novel therapeutic approach for AD.
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IN-THROMBUS THROMBIN ACTIVITY IN ACUTE ISCHEMIC STROKE – NEW DIAGNOSTIC 
MARKER OF CARDIO EMBOLIC ORIGIN

Zeev Hayosh1, Iman Abu Bandora1, Shelestovich Natalia2, Mati Bakon3, Boris Khaitovich3,  
Shmuel Balan3, Yvonne Schwammenthal1, Joab Chapman1, Efrat Shavit Stein1, David Orion1

1Neurology, Sheba Medical Center; 2Pathology Institute, Sheba Medical Center; 3Institute of Medical Imaging, 
Sheba Medical Center

Background: Identifying stroke subtype is essential for the secondary prevention of ischemic stroke, specifically 
differentiating cardio embolic from other causes. Histological profiling of clots retrieved by endovascular 
intervention has limited yield. This study measured for the first time thrombin secreted form retrieved clots. 
Methods: Clots were retrieved from 68 patients with acute ischemic stroke that were classified by standard 
criteria into 18 patients with proven atrial fibrillation (AF), 15 patients with atherosclerotic origin and 35 with 
other, including cryptogenic causes). Standard samples from the clots were assayed for thrombin secretion and 
for general histology. A fluorescent substrate thrombin assay measured levels secreted from the clots every hour. 
Results: Clots of AF origin secreted decreasing levels of thrombin with time in contrast to increasing levels of 
thrombin secreted by atherosclerosis origin thrombi (p 
Conclusions: These results suggest thrombin secretion pattern from a clot may serve as a novel marker which will 
enable a fast, sensitive and specific diagnosis of stroke etiology thus providing an early and appropriate secondary 
prevention therapy.
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IDENTIFICATION OF GENETIC RISK VARIANTS INVOLVED IN THE ETIOLOGY OF ISCHEMIC 
STROKE AT YOUNG AGE

Adi Don1,2, Lior Greenbaum1,2,3, Oleg Merzlyak4, Eitan Friedman1,5, David Tanne6,7,8

1Sackler School of Medicine, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel; 2The Joseph Sagol 
Neuroscience Center, Chaim Sheba Medical Center at Tel Hashomer, Ramat Gan, Israel; 3The Danek Gertner 
Institute of Human Genetics, Chaim Sheba Medical Center at Tel Hashomer, Ramat Gan, Israel; 4Department 
of Neurology, Chaim Sheba Medical Center at Tel Hashomer, Ramat Gan, Israel; 5The Susanne Levy Gertner 
Oncogenetics Unit, The Danek Gertner Institute of Human Genetics, Chaim Sheba Medical Center at Tel 
Hashomer, Ramat Gan, Israel; 6Sackler School of Medicine and Sagol School of Neuroscience, Sackler Faculty 
of Medicine, Tel Aviv University, Tel Aviv, Israel; 7Department of Epidemiology and Preventive Medicine, School 
of Public Health, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel; 8Stroke and Cognition Institute, 
Rambam Healthcare Campus, Haifa, Israel

Background: The genetic architecture underlying ischemic stroke (IS) pathogenesis is not fully understood. The 
unexplained sporadic nature of many young IS cases, raises the possibility that susceptible individuals may carry 
rare recessive-acting or de-novo mutations, involved in the development of the disease. The aim of this study was 
to identify rare sequence variants among young cryptogenic IS patients, that could contribute to IS susceptibility, 
and gain more insights into stroke causes and pathophysiology. 
Methods: A trio-based exome sequencing analysis was performed on 10 family trios comprised of carefully 
selected young (50 years) cryptogenic IS patients and their unaffected parents. To detect potential variants, exome 
variant calls were filtered based on minor allele frequency, predicted functional consequences, curated severity 
and hypothesized inheritance pattern. Biological plausibility analysis was performed to prioritize potential findings. 
Results: Overall, 80 rare or infrequent, potentially damaging, sequence variants were identified; 15 autosomal 
recessive variants, 62 compound heterozygous variants and 3 de-novo variants, in a total of 43 genes. Four of 
the identified genes were involving more than one patient. Each of our trios-patients carried several potential 
candidate variants, of which a few were selected for validation using Sanger sequencing and further analysis to 
predict their functional implications and relevance to our studied phenotype. 
Conclusions: Our patient-unaffected-parents trio-based exome sequencing strategy, successfully identified several 
potential candidate genes, harboring mainly recessive homozygous or compound heterozygous variants, among 
young cryptogenic IS patients. These initial findings, yet to be validated, support the potential of this powerful 
method to uncover novel genetic mechanisms and functional pathways involved in the pathogenesis of IS.
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AI BASED APPLICATION ALLOWS REMOTE NEUROLOGICAL EVALUATION OF STROKE 
PATIENTS: AN ISRAELI-EUROPEAN VALIDATION STUDY

Rotem Sivan Hoffmann1, Sona Ohanian2, Ludovico Ciolli3, Anna Reznik2, Laura Brancaleoni3, Chen Buxbaum2, 
Daniela Sanhueza3, Sofia Figueiredo3, Joao Serodio3, Marc Ribo3

1Interventional Neuroradiology Unit, Rambam Health Care Campus, Haifa, Israel; 2Neurology, Rambam Health 
Care Campus, Haifa, Israel; 3Neurology, University Hospital Vall D’hebron, Barcelona, Spain

Background: CVAid Flow (CVAid LTD. Tel-Aviv, Israel) is a novel remote, AI decision-support tool for stroke 
diagnosis and patient management based on mobile devices. Aim: To validate “CVAid Flow” system in two 
comprehensive stroke centers. 
Methods: A validation study was conducted during one-year period. 64 patients and11 healthy volunteers were 
recorded by the system. The software processed the video file presenting comprehensive neurological exam to a 
remote neurologist. For each patient, 2 evaluations were conducted by 2 different certified stroke neurologists, 
one at bed side, used as ground truth, and the other through the system, blinded to each other`s assessment. The 
primary outcome was inter-rater reliability regarding the neurological severity level among participants measured 
by intraclass correlation coefficient (ICC). We further calculated ICC adjusted for age, gender and acute vs. 
subacute. To detect stroke symptoms CVAid also performed a completely automated AI analysis of facial features. 
Results: Overall correlation between the two evaluations was 0.906 (p0.001). Acute patients showed higher 
correlation than non-acute (0.957, p There was no significant gender related differences, however patients older 
than 65 years showed significant stronger correlation between bedside and remote neurologist than younger 
patients. The CVAId facial analysis system showed an accuracy of 87% in stroke symptom detection with sensitivity 
95% and Specificity 80%. The system detects LVO vs. Non- LVO strokes patients in average classification of 88%. 
Conclusions: “CVAid Flow” efficiently allowed remote neurological evaluation of stroke patients. The automated 
algorithm was able to accurately triage healthy volunteers from patients suffering a stroke and to detect LVO in 
higher accuracy than any other manual scale. Further development of additional automated analysis will increase 
the system accuracy even more.
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TRAJECTORIES OF BMI ARE PREDICTOR OF CAROTID STIFFNESS AND PLAQUE VOLUME IN 
TYPE 2 DIABETES PATIENTS: A COHORT STUDY

Chen Botvin Moshe1, Salo Haratz2, Ramit Ravona-Springer3, Michal Schnaider Beeri4,  
David Tanne5

1Epidemiology, Tel Aviv University, Israel; 2Neurology, Assuta Medical Center, Israel; 3Sackler School of Medicine, 
Tel Aviv University, Israel; 4Psychiatry, Ichan School of Medicine at Mount Sinai, New York, New York, USA; 5Stroke 
and Cognition Institute, Rambam Health Care Campus, Haifa, Israel

Background: High body mass index (BMI), a measure of adiposity, is a consistent risk factor for both type 2 
diabetes and cardiovascular disease. We investigated the associations of longitudinal measurements of BMI with 
novel ultrasound indices of carotid arterial wall function and plaque volume in patients participating in the Israel 
Diabetes and Cognitive Decline (IDCD) study. 
Methods: Participants of the IDCD pertaining to the Maccabi Health Organization, and having T2D (n=472) were 
administered a battery of novel craniocervical ultrasound indices of arterial wall function and plaque volume 
[carotid intima media thickness (cIMT), carotid distensibility, carotid elasticity, carotid plaque volume]. Mean BMI 
across all measurements available in Maccabi, and trajectories of BMI were used. BMI was categorized into three 
longitudinal trajectories represented people with normal weight (n=185, 44%), overweight (n=188, 44.8%) and 
obesity (n=47, 11.2%). Impaired cIMT, carotid plaque volume and carotid elasticity were defined as the highest 
quartile (cIMT 0.9 mm, carotid plaque volume  274 mm3, carotid elasticity  0.925 SR). Impaired carotid distensibility 
was defined as the lowest quartile (carotid distensibility  13.03 kPa-1). Linear, logistic and ordinal regressions were 
used, as appropriate, adjusted for age, gender, cholesterol, diabetes medication, smoking and HbA1c. 
Results: Participants were 42% female, mean age of 76.4±4.4 years, mean BMI of 29.19±4.38, mean HbA1c of 
6.67±0.7%. Compared to normal weight trajectory, an obesity trajectory (but not an overweight trajectory) was 
associated with carotid distensibility (≤=-3.078, p=0.037), cIMT (≤=0.095, p=0.004), carotid elastography (≤=0.181, 
p=0.004) but not with carotid plaque volume (≤=0.066, p=0.858). Compared with normal weight trajectory obesity 
increased the risk for impaired carotid distensibility (OR=2.790, p=0.033), impaired cIMT (OR=5.277, p=0.001) 
and carotid large plaque volume (OR=8.456, p=0.013) but not to carotid elasticity (OR=1.956, p=0.140). 
Conclusion: Longitudinal measurements of adiposity are associated with indices of carotid stiffness and plaque 
volume among elderly T2D patients.
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ENDOVASCULAR THROMBECTOMY IN PATIENTS WITH MALIGNANCY

Tzvika Sacagiu1,2, Fatma Shalabi1,2, Assaf Honig1,2, Moshe J. Gomori1,4, Jose E. Cohen1,3,  
Ronen R. Leker1,2

1Neurology, Hadassah Ein Karem Hospital, Jerusalem, Israel; 2Neurology, Hadassah Ein Karem Hospital, Jerusalem, 
Israel; 3Neurosurgery, Hadassah Ein Karem Hospital, Jerusalem, Israel; 4Neuroradiology, Hadassah Ein Karem 
Hospital, Jerusalem, Israel

Background: Endovascular thrombectomy (EVT) is the treatment of choice for large vessel occlusion stroke 
(LVO). We aimed to delineate prognostic factors for patients with malignancy and LVO treated with EVT. 
Methods: We retrospectively analyzed our prospective database of patients with LVO and identified those with 
remote cancer or active malignancy undergoing EVT between 2010 and 2018. We compared those with and 
without malignancy and also between patients with active disease to those with past history of malignancy. 
Demographics, clinical presentation, stroke etiology and imaging findings were analyzed. Clinical and radiological 
outcomes were evaluated at 24 hours and 3-month post treatment. 
Results: We identified 21 patients with cancer and LVO out of 249 patients who underwent EVT (8.4%, mean 
age 74.5 ±11.9). There were no statistically significant differences in demographics, risk factor profile, clinical and 
radiological parameters between those with and without cancer. Adequate target vessel recanalization, mortality, 
symptomatic intracerebral hemorrhage (sICH) and favorable outcome rates didn`t differ between the groups. 
Patients with active cancer (12/21 57%) were next comparted to those with a remote history of cancer. Active 
cancer patients were significantly younger (p0.001) but there were no other differences between the 2 cancer 
groups. Functional outcomes, sICH and mortality rates were also similar. 
Conclusions: Our study suggests that EVT is safe and efficacious in patients with history of malignancy or active 
malignant disease at the time of stroke. Favorable outcome, sICH and death rates in these patients are similar to 
those observed in patients without cancer.
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IS TREATMENT WITH BETA-BLOCKERS IN HYPERTENSIVE PATIENTS WITH ACUTE STROKE 
ASSOCIATED WITH POORER OUTCOME 3-MONTHS AFTER STROKE?

Yoav Eizenberg1, Ehud Grossman2, David Tanne3, Silvia Koton4

1Department of Endocrinology and Metabolism, Clalit Health Services, Tel Aviv-Yaffo District, Tel Aviv, Israel; 
2Internal Medicine D and Hypertension Unit, The Chaim Sheba Medical Center, Affiliated to the Sackler Faculty 
of Medicine, Tel Aviv University, Tel Hashomer, Israel; 3Stroke and Cognition Institute, Rambam Health Care 
Campus, Haifa, Israel; 4Department of Nursing, Stanley Steyer School of Health Professions, Tel-Aviv University, 
Tel Aviv, Israel

Background: Hypertension is the most important modifiable risk factor for stroke and lowering blood pressure 
results in decreases in stroke incidence and mortality. However, anti-hypertensive medications differ in their 
associations with stroke, and beta blockers (BB) have been shown to provide less protection against stroke 
compared with other medications. However, the impact of BB treatment on stroke outcome is unclear. We 
assessed the associations between use of BB and poor outcome 3 months after stroke in the National Acute 
Stroke Israeli (NASIS) registry. 
Methods: The present analysis included 1,126 patients with ischemic stroke (1,024, 90.9%) and intracerebral 
hemorrhage (102, 9.1%) with pre-stroke hypertension treatment, who were followed for 3-months in three periods 
of NASIS (March–April 2007, April-May 2010, and March–April 2013). Poor functional outcome and 3-month 
mortality were studied by type of anti-hypertensive medication in participants using one medication, comparing 
BB to any other agent, and in those using combination therapy (any combination including a BB compared to any 
combination not including a BB), adjusting for demographics and clinical factors. 
Results: Among 1,126 patients, 615 (54.6%) reported pre-stroke use of BBs. Higher rates of atrial fibrillation, heart 
disease, statin use, cancer and severe stroke were reported in users of BB compared to non-users. At 3-month, 
approximately 6% of the participants were not alive. Mortality rates were similar in patients using and not using 
BB. Moreover, no difference in rates of poor functional outcome between the two groups was evident. Adjusted 
odds-ratios (ORs, 95% CI) for BB users compared with non-users 3 months after stroke were 0.86 (0.49-1.52) for 
mortality and 1.07 (0.76-1.50) for Barthel Index≤60. 
Conclusion: Poor functional outcome and mortality 3 months after stroke were not associated with pre-stroke 
use of BB in hypertensive patients with ischemic stroke or intracerebral hemorrhage. 
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OUTCOME OF MECHANICAL THROMBECTOMY FOR STROKE IN OLDER AGE 

Ran Brauner, Eitan Uriel, Rephaeli Guy
Neurology, Rabin Medical Center, Petah Tikva, Israel

Background: Benefit from endovascular treatment of acute ischemic stroke (AIS) with large vessel occlusion 
(LVO) is highly age dependent. Previous randomized control trials (RCTs), which investigated the issue, have 
included only a small fraction of patients above age of 90 years and their recommendation was not to withhold 
treatment on the basis of age alone. Our aim was to assess outcomes of this challenging age subgroup of patients 
who were threated in our institution. 
Methods: We have collected data of stroke patients older than 90 years that were treated by mechanical 
thrombectomy (MT) in Rabin Medical Center between 2015-2019. Data collected included the results of 
clinical and angiographic outcome: mRS score, early neurological improvement, mortality, mTICI score for vessel 
recanalization rate, symptomatic ICH. 
Results: Out of 310 patients screened 17 stroke patients were older than 90 years (5.4%). 13 were females (76%). 
Average age was 93, Median NIHSS was 17. Six patients (35%) showed an early neurological improvement at 24h 
(NIHSS=0/1 or improvement of 8 points). Two patients (13%) have reached good clinical outcome at 90 days 
(mRS=2). Median NIHSS at 24h was 13. 15 patients (88%) had successful recanalization (mTICI=2b/3). Five patients 
(29%) had suffered ICH, 2 (11%) of which were symptomatic. Mortality rate at 90 days was 10 patients (58%). 
Conclusions: In our case series of nonagenarians treated by MT for AIS, baseline characteristics were similar to 
patients in large RCTs. clinical outcomes compered to patients of these trials were found inferior: early neurological 
improvement 35% vs 50%; Good clinical outcome - mRS score 0-2 at 90 days (13% vs 46%) and mortality rates at 
90 days (58% vs 15%). Also, in comparison to patients treated conservatively (without thrombectomy) mortality 
rates are higher, although their higher rate of early neurological improvements.
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CLOPIDOGREL UNDERACTIVITY IS A COMMON CAUSE OF SYMPTOMATIC CAROTID STENOSIS

Tzvika Sacagiu1, Ronen R. Leker1, Husni Abu El Hasan2, Assaf Honig1, Moshe J. Gomori3,  
Joseph Kalish4, Jose E. Cohen2

1Neurology, Hadassah Ein Karem Hospital, Jerusalem, Israel; 2Neurosurgery, Hadassah Ein Karem Hospital, 
Jerusalem, Israel; 3Neuroradiology, Hadassah Ein Karem Hospital, Jerusalem, Israel; 4Hematology, Hadassah Ein 
Karem Hospital, Jerusalem, Israel

Background: Clopidogrel is commonly used for secondary stroke prevention in patients with large vessel stenosis. 
Resistance to clopidogrel activity is a well-known phenomenon and can lead to acute thrombosis. However, the 
prevalence of clopidogrel underactivity among patients with symptomatic stenosis remains unknown. 
Methods: All patients undergoing endovascular procedures were prospectively enrolled in an ongoing institutional 
database. For this analysis we included all patients that underwent endovascular internal carotid artery (ICA) or 
basilar interventions because of symptomatic stenosis (stroke or TIA) while on clopidogrel. Clopidogrel activity 
was measured at the time of endovascular intervention with the Verify Now method. Patients with clopidogrel 
underactivity were compared to those without underactivity. NIHSS and mRS were evaluated at admission, 
discharge and 30 days post discharge. Recurrent stroke, intracranial haemorrhage and mortality rates were also 
evaluated. 
Results: Over the span of 3 months, 24 patients were included (mean age 72.0±10.1, 71% men, 46% with stroke) 
and 14 (58%) had resistance to clopidogrel at the time of endovascular intervention. Most strokes were mild 
(mean NIHSS 2.6±3.4) and favourable outcome and mortality rates were 83% and 8% respectively. There were 
no significant differences in clinical presentation (stroke vs. TIA), demographics, risk factor profile and outcome 
parameters between clopidogrel responders and patients with clopidogrel underactivity. 
Conclusions: Clopidogrel underactivity is frequent and can lead to fatalities and unfavourable outcomes in 17% 
of clopidogrel treated patients with symptomatic ICA or basilar disease. Therefore, clopidogrel reactivity testing 
should become part of routine care in patients with large vessel atherothrombotic disease treated with clopidogrel 
in order to achieve optimal secondary stroke prevention.
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Parallel Sessions - Oral 7

BRAIN-DERIVED CITCULATING DNA AS A BIOMARKER FOR NEUROTOXICITY ASSOCIATED 
WITH BRAIN METASASES AND RADIOTHERAPY

Chen Makranz1, Aviad Zick2, Hai Zemmour3, Ruth Shemer3, Roni Lehmann-Werman3,  
Benjamin Glaser3, Miriam Maoz2, Eli Sapir2, Jonathan Cohen2, Alexander Lossos1, Yuval Dor3

1Neuro-Oncology, Hebrew-University Hadassah Medical Center, Jerusalem, Israel; 2Oncology, Sharett Institute of 
Oncology, Hebrew-University-Hadassah Medical Center, Jerusalem, Israel; 3Developmental Biology and Cancer 
Research, Hebrew-University Hadassah Medical Center, Jerusalem, Israel

Background: Radiotherapy is a common treatment for brain metastases, frequently associated with central nervous 
system (CNS) toxicity. There are no biomarkers for early detection of brain radiotoxicity. Here we explore the 
utility of cell-free circulating DNA (cfDNA) for detection of brain cells death in the context of brain metastases. 
Using comparative methylome analysis we have previously identified 13 genomic loci showing brain-specific DNA 
methylation patterns, including markers for neurons, oligodendrocytes and astrocytes. We hypothesized that 
brain-derived cell-free DNA (bncfDNA) can be identified in patients suffering from brain metastases receiving 
radiotherapy, and can potentially be used as a biomarker to help guide treatment. 
Methods: We recruited 50 oncological patients treated by brain radiotherapy for brain metastases. We serially 
assessed each patient before, during and after treatment by neurological examination and MRI studies. In each 
study visit a blood sample was collected for bncfDNA measurement. 
Results: Preliminary results on samples from 23 patients show elevation of bncfDNA in patients suffering from 
brain metastases (average 3044 copies/ml; range 0-17749 copies/ml) compared to healthy individuals (average 6 
copies/ml; range 0-33 copies/ml); p  0.0001). Increased bncfDNA levels were mainly associated with higher burden 
of brain metastases and with recent CNS targeted therapy (radiotherapy, chemotherapy, or surgery) 2 weeks to 2 
months before blood sampling. Next, we studied bncDNA levels in the follow-up period after brain radiotherapy. 
Preliminary results from 7 patients indicate increased levels of bncfDNA within a timeframe of 2-12 months 
following end of treatment, in addition to increased levels associated with acute neurological impairment during 
treatment. Currently, we are completing patients` follow-up and expecting to have final data analysis in the next 
few months. 
Conclusion: BncfDNA reflects brain cells death in patients suffering from brain metastases, and may serve as 
circulating biomarker for acute and delayed neurotoxicity incurred by brain radiotherapy.
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THROMBIN ACTIVITY IN HUMAN MENINGIOMA CELLS AND THE CORRELATION TO WHO 
GRADING SYSTEM,TUMOR SIZE AND TUMOR EDEMA 

Noa Rennert1, * Efrat Shavit-Stein2, Dvora Nass4, Gal Grinberg3, Joab Chapman2, Moshe Attia1

1Department of Neurosurgery, Sheba Medical Center,Tel Hashomer, Ramat Gan, Israel; 2Department of 
Neurology and Joseph Sagol Neuroscience Center, Sheba Medical Center, Tel Hashomer, Ramat Gan, Israel; 
3Department of Radiology, Sheba Medical Center, Tel Hashomer, Ramat Gan, Israel; 4Department of Pathology, 
Sheba Medical Center, Tel Hashomer, Ramat Gan, Israel

Obejective: Meningiomas are the most common benign intracranial tumors. Thrombin and its main CNS 
target,PAR-1, have been implicated in tumor progression and brain edema in gliomas. Our aim was to study 
thrombin activity in human meningioma cells and correlate them with the volume of the tumor, the surrounding 
edema and the WHO grading system. To the best of our knowledge this research is first to study thrombin activity 
in human meningioma. 
Methods: We assessed thrombin activity in Tumor tissue taken from 41 operated meningiomas chosen randomly 
from the Sheba MC bank of tumors, including WHO grade I and II. Thrombin activity was assessed using a 
fluorogenic thrombin substrate. We measured the volume of the tumor from T1- MRI images and the volume of 
the surrounding edema from T2 MRI images. 
Results: From 41 tumor samples.24 were graded as WHO grade I and 17 were grade 2. The mean average of 
thrombin activity was 4.35 mu/mg, the mean in Grade I was 2.36 mu/mg, Grade 2- 18.34 mu/mg. The total mean 
average of the tumor volume was 40.53 cm3.The mean average of the maximal diameter in both groups was 47.48 
cm. The edema volume created by the tumour had a mean of 37.22 cm3. We found a significant correlation between 
elevated thrombin activity in WHO grade II meningiomas in comparison to grade I meningiomas (p=0.04).A 
significant correlation was also found between the size of the tumor including the maximal diameter(p=0.04)and 
the volume(p=0.05)to a higher thrombin activity level. There was no statistically significant correlation between 
thrombin activity and edema volume in total (0.4875)and to edema volume with the subgroup of meningioma 
WHO grade II. 
Conclusion: A significant correlation between thrombin activity and WHO grading system as well as the tumor 
size(volume and max diameter)may represent a novel distinction between the typical and atypical Meningiomas 
and an additional mechanism by tumor growth may be regulated.
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EXTRACELLULAR VESICLES AS A TOOL FOR ASSESSING METABOLIC AND INFLAMMATORY 
PROCESSES IN ALZHEIMER`S DISEASE 

Polina Specktor Ryabinin1, Anat Aharon3, Rwan Sayid1, Nizar Horrany2, Anni Sabach1,  
Benjamin Brenner1, Natalia Yarovinsky1, Rachel Ben Hayun1, Judith Aharon-Peretz1

1Cognitive Neurology Institute, Rambam Health Care Campus, Israel; 2Neurology, The Baruch Padeh Medical 
Center, Poriya, Israel; 3Hematology Research, Ichilov Hospital, Tel Aviv Sourasky Medical Center

Background: Extracellular vesicles (EVs), including exosomes, are nano-sized membrane enclosed vesicles that 
play crucial role in intracellular communication during physiologic and pathologic conditions. Here we examined 
the possibility to harness EVs in detecting the inflammatory and metabolic processes associated with Alzheimer’s 
disease (AD), the most common cause of dementia. Recent evidence suggests inflammatory and metabolic 
changes, partly mediated by secretion of pro-inflammatory cytokines and growth factors (GFs), as major players 
in the pathogenesis of AD.  
Methods:  We evaluated the blood EV content of GF and cytokines of AD patients and healthy controls (HC). 
Protein array was used to screen EV protein content; protein’s quantity was represented as mean fluorescence 
intensity (AU, arbitrary units).  
Results:  39 AD patients and 17 HC were recruited. According to the MMSE score, dementia severity was divided 
into mild, moderate and severe disease. The AU of the IFN-gamma, RANTES and GRO cytokines in EVs obtained 
from total AD patients was twofold greater than that of HC. A twofold increase in EVs’ IL2 and IL8 cytokines 
was documented in moderate AD patients compared to HC.  Also, above 50% decrease in the AU of most EV’s 
growth factors was measured in AD patients compared to HC. Platelet-derived growth factor BB (PDGF-BB) and 
Thrombopoietin (TPO) levels were twice higher in EVs of AD patients compared to HC.  
Conclusions:  Growth factors and cytokine EV content differ between AD and HC patients, probably reflecting 
the AD pathophysiological processes.  
Further studies to find the time course of these changes will tell whether EV’s inflammatory and GF changes may 
serve as pre-clinical biomarkers or merely reflect the tissue damage after it has already occurred.  
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ANDROGEN RECEPTOR ANTAGONISTS-A POTENTIAL TREATMENT OF GLIOBLASTOMA

Nomi Zalcman1,2, Haim Ovadia2, Eyal Mishani3, Ofer Shamni3, Anat Mordechi1, Marina Orevi4, Yigal Shoshan5, 
Alexander Lossos1,2, Iris Lavon1,2

1Leslie and Michael Gaffin Center for Neuro-Oncology, Hadassah-Hebrew University Medical Center, Jerusalem, 
Israel; 2Department of Neurology, Agnes Ginges Center for Human Neurogenetics, Hadassah-Hebrew University 
Medical Center, Jerusalem, Israel; 3Cyclotron/Radiochemistry/MicroPET Unit, Hadassah-Hebrew University 
Medical Center, Jerusalem, Israel; 4Department of Nuclear Medicine, Hadassah-Hebrew University Medical 
Center, Jerusalem, Israel; 5Neurosurgery Department, Hadassah-Hebrew University Medical Center, Jerusalem, 
Israel

Background: Glioblastoma is the most aggressive type of Brain tumor. We have previously demonstrated that 
androgen receptor (AR) is induced in 56% of the glioblastomas. AR antagonists, bicalutamide and enzalutamide as 
well as silencing of AR expression by siRNA induced concentration-dependent death in three glioblastoma cell 
lines and in glioma initiating-cell-lines. 
Methods and Results: Clinical PET-CT scan using radioactive 16-beta-fluoro-5-alpha-dihydrotestosterone 
(F-FDHT), in patients with glioblastoma, validated our results and demonstrated that the overexpression of 
AR in GBM can be detected in patients at real time. Immuno- staining with anti-AR antibody showed nuclear 
translocation of AR in cell line over-expressing EGFR. Furthermore, inhibition of EGFR activity with Afatinib 
reduced the phosphorylation of AR on serin-213. Combination therapy with EGFR inhibitor and AR blockers in 
GBM cell lines yielded improved efficacy. AR antagonist given orally to nude mice bearing subcutaneous xenografts 
resulted in a 72% reduction in tumor volume (p=0.0027) and increased significantly (p=0.0073) the lifespan of 
mice implanted intracranial with human GBM compared with mice treated with vehicle. 
Conclusions: This study have indicated by several methods including PET-CT that AR is overexpressed in 50% of 
GBMs, and in list partly, is constitutively activated on serine 213 through EGFR signaling-pathway. Animal models of 
human GBM indicated that treatment with AR-antagonist reduced significantly the tumor volume and prolonged 
the life span of mice implanted intracranial with human GBM. We hope that in the near future this research will be 
use as a new approach of glioblastoma treatment in molecularly selected patients.
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BRAIN TARGETING OF 9C, 11T CONJUGATED LINOLEIC ACID, A NATURAL CALPAIN 
INHIBITOR, PRESERVES MEMORY AND REDUCES A≤ AND P25 ACCUMULATION IN 5XFAD MICE

Orli Binyamin1, Keren Nitzan1, Kati Frid1, Yael Ungar2, Hanna Rosenmann1, Ruth Gabizon1

1Department of Neurology, the Agnes Ginges Center for Human Neurogenetics, Hadassah-Hebrew University 
Medical Center, Jerusalem, Israel; 2Chemistry Laboratory, Milouda & Migal Laboratories, Meriux Nutrisciences, 
Milu’ot South Industrial Zone, Israel

Background: Deregulation of Cyclin-dependent kinase 5 (CDK5) by binding to the activated calpain product p25, 
is strongly associated with the onset of neurodegenerative diseases, such as Alzheimer`s disease (AD). Thereby 
calpain inhibitors are regarded as innovative targets in the search for treatment of neurodegenerative diseases. 
conjugated Linoleic Acid (CLA), a calpain inhibitor, is a metabolite of Punicic Acid (PA), the main component of 
Pomegranate seed oil (PSO). We have shown recently that long-term administration of Nano-PSO, a nanodroplet 
formulation of PSO, delays mitochondrial related oxidative damage concomitant with disease advance in a mouse 
model of genetic Creutzfeldt Jacob disease (CJD), a fatal neurodegenerative disorder caused by prions, as may be 
the case for AD and Parkinson. 
Methods: To investigate whether Nano-PSO acts as a brain targeted calpain inhibitor, we first tested the levels of 
PA and CLA in the brains of C57BL/6 mice to which Nano-PSO was administered. Next, we tested the cognitive, 
biochemical and pathological effects of long term administration of Nano-PSO to 5XFAD mice, modeling for 
Alzheimer`s Disease (AD). 
Results: We show that CLA can readily be detected in the brains of mice treated with Nano-PSO, but not in brains 
of mice treated with natural PSO. Next, we show that long-term administration of Nano-PSO to 5XFAD mice 
prevented age-related cognitive deterioration and mitochondrial oxidation damage, concomitantly with reduced 
levels of Amyloid-beta (A≤) and p25 accumulation. 
Conclusions: We conclude that administration of Nano-PSO results in the brain targeting of CLA, a natural 
calpain inhibitor, and suggest that this treatment may prevent/delay the onset of neurodegenerative diseases, such 
as AD and CJD.
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INCIDENCE OF CJD IN ISRAEL

Meir Walker, Zeev Nizan, Shmuel Appel, Ester Kahana, Ron Milo
Neurology, Barzilai Medical Center, Ashkelon, Israel

Introduction: Creutzfeldt-Jakob disease (CJD) can present in 3 forms: sporadic (sCJD) with a uniform world 
incidence of ~1/106, familial (fCJD) with mutations in the PrP protein, and infective (iCJD). fCJD accounts for 
10% of all cases, however, in Israel where there is an unusual cluster of fCJD with the E200K mutation, most of 
the new cases are familial. As the number of E200K carriers increases overtime, there is a concern of iatrogenic 
transmission that may increase the incidence of sCJD in Israel. Our aim was to calculate the incidence of CJD in 
Israel over the years. 
Methods: The Israeli CJD registry was screened for all patients with possible, probable and definite CJD (CDC 
diagnostic criteria) and for the various forms of CJD. Average annual incidence rate for each 3 years between 1963 
and 2016 was calculated. Population at risk was derived from the Annual Publications of the Israeli Central Bureau 
of Statistics. 
Results: There were 659 CJD patients with disease onset between 1963 and 2016. fCJD accounted for 428 (378 
of Libyan origin, 45 of Turkish origin and 5 patients with the D178N mutation) and sCJD accounted for 231 (216 
Jewish, 15 Arabs). The annual incidence for CJD increased from 0.52/106 in 1963-65 to 3.26/106 in 2014-16. The 
mean annual incidence of sCJD ranged from 0,79/106 to 1.14/106 in the years 1993-2016. Age adjustment eliminated 
the slight increase in incidence due to increased longevity. The mean annual incidence of fCJD in patients of Libyan 
origin increased from 86.8/106 in 1972 to 239.4/106 in 2014-16. 
Conclusion: There is marked increase in the incidence of fCJD overtime. The stable incidence of sCJD overtime 
suggests no transmission of the disease. This research may serve as a basis for follow up and further evaluation of 
factors that may influence the incidence of CJD.
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NUSINERSEN TREATMENT IN ADULTS WITH SMA – THE FIRST YEAR EXPERIENCE AT A LARGE 
CENTER

Yaara Fainmesser1, Alon Abraham1,2, Bat-el Vainer1, Anat Lavon1, Beatrice Nefussy1,  
Vivian E Drory1,2

1Department of Neurology, Tel Aviv Sourasky Medical Center, Neuromuscular Diseases Unit, Tel Aviv, Israel; 2Tel-
Aviv University, Sackler Faculty of Medicine, Tel-Aviv, Israel

Background: Spinal muscular atrophy (SMA), a genetic motor neuron disease, causes muscle atrophy and weakness 
with onset from infancy to adult life. Nusinersen, an antisense treatment, is effective in children, but was not tested 
in the slower progressive adult patients. It was added to the Israel health care basket in 2018. 
Methods: Since February 2018 we administer Nusinersen to one of the largest cohorts of adult SMA patients in 
the world. All patients perform a pre-treatment evaluation including Revised Hammersmith Scale (RHS), manual 
muscle testing (MMT) and respiratory function tests. CSF samples are collected after informed consent. Treatment 
is administered intrathecally at baseline, after 2, 4, 8 weeks and every 4 months thereafter, with repeated evaluations 
at these times. Patients with spinal fixation are injected transforaminally with CT guidance. 
Results: 18 patients with SMA2 and 17 with SMA3, aged 20-63 years (mean 36), started treatment. 13 patients 
were injected with CT guidance due to severe scoliosis or spinal fixation. Pre-treatment RHS score was 1-58/69 
(median 14/69), FEV1 18%-119%, (median 89%), MMT 30-94 (median 66). At this time, all patients finished 8 
weeks induction and 21 of them completed 14 months of treatment. There was no change on the median RHS 
score with mild positive or negative changes in some patients. There was an improvement of 3% in median FEV1 
measurements and of 2 points on median MMT score. Patients report increased energy and longer periods of 
sustained level of activity. One patient stopped treatment due to personal reasons. The only side effect reported 
was post-lumbar-puncture headache. 
Conclusion: We present one-year follow-up with Nusinersen in a large cohort of adults with SMA. No significant 
changes have been noticed in spite of small subjective improvements. Longer follow-up is needed to determine 
the efficacy of Nusinersen in adults.
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MUSCLE THICKNESS MEASURED BY ULTRASOUND IS REDUCED IN NEUROMUSCULAR 
DISORDERS AND CORRELATES WITH CLINICAL AND ELECTROPHYSIOLOGICAL FINDINGS 

Alon Abraham1,2, Vivian Drory1,2, Yaara Fainmesser1, Avi Algom1, Leif Lovblom3, Vera Bril4
1Neurology, Neuromuscular Diseases Unit, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 2Neurology, 
Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel; 3Endocrinology, Division of Endocrinology and 
Metabolism, Sinai Health System, and Lunenfeld Tanenbaum Research Institute, Toronto, ON, Canada; 4Neurology, 
Ellen and Martin Prosserman Centre for Neuromuscular Diseases, University Health Network, Toronto, ON, 
Canada

Background: Nerve imaging has a limited role in axonal and muscle fiber loss. In this study, we aimed to explore 
the utility of standardized muscle ultrasound assessment in these clinical scenarios.
Methods: We performed a prospective study from March to August 2018, including patients attending the 
neuromuscular clinic. All patients underwent clinical evaluation and standardized muscle thickness measurement 
by ultrasound in 7 muscles. 
Results: The study cohort included 114 subjects, including patients with polyneuropathy, motor neuron disease 
and myopathy. The lowest distal muscle thickness was found in patients with polyneuropathies, while the lowest 
proximal muscle thickness was found in patients with myopathy. Muscle thickness was strongly correlated with 
muscle strength (r = 0.79), electrophysiological findings (r : 0.66-0.74), and with disability score (r = 0.73). 
Conclusions: Standardized muscle thickness measured by ultrasound shows diagnostic usefulness in a vast 
spectrum of neuromuscular disorders and correlates with clinical and electrophysiological findings.
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MODELLING CHRONIC CND DEMYELINATING DISEASE IN THE BIOZZI AB/H MOUSE

Yossi Nishri1, Nina Fainstein1, Smadar Goldfarb1, David Hampton2, Yael Meyer1, Alika Halperin1, Caterina Macrini3, 
Edgar Meinl3, Tamir Ben-Hur1, Siddharthan Chandran2 

1Neurology, Hadassah Hebrew University Medical Center, Jerusalem, Israel, 2Centre for Clinical Brain Sciences, 
University of Edinburgh, Edinburgh, Scotland, UK; 3Institute of Clinical Neuroimmunology, Ludwig-Maximilians-
Universität München, Munich, Bavaria, Germany

Background: Multiple sclerosis (MS) is the most common cause of non-traumatic neurological disability in young 
adults. There are effective therapies for the early, relapsing phase of disease, but no therapies for the secondary, 
progressive phase that leads to irreversible disability. An important setback to drug development is the absence of 
clinical-relevant models for secondary-progressive MS. Most experimental autoimmune encephalomyelitis (EAE) 
models mimic well systemic autoimmune pathogenesis of relapsing MS, but do not recapitulate the partially 
compartmentalized CNS neuroinflammatory process in secondary MS, where there is normalization of the 
systemic immune process and the disease is propagated from within the CNS. 
Methods: We performed longitudinal clinical, pathological and immunological characterization of EAE in Biozzi 
ABH mice. 
Results: Mice exhibited clinical progression from a uniform relapsing phase to a variable, secondary, relapsing-
progressive phase of disease. This was accompanied by development of spinal demyelinated plaques with variable 
degrees of axonal loss, which exhibited initial high inflammatory activity, followed by appearance of inactive 
lesions. There was blood-brain barrier breakdown during relapses and partial closure in the late chronic phase. 
Demyelinated lesions developed in close association with local meningeal immune cell infiltrates that acquired 
typical features of tertiary lymphoid organs (TLO) in the late chronic phase. Immune cell characterization showed 
transition from a T cell mediated disease during relapses to combined B and T cell mediated disease in the late 
chronic phase of EAE, with high titers of anti-MOG antibodies. 
Conclusion: Biozzi EAE represents and recapitulates many key elements of secondary MS, and can therefore 
serve to develop disease modifying therapies acting on the central nervous system, as well as regenerative-
remyelinating approaches.
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ELECTROPHYSIOLOGICAL FEATURES AND PROGNOSIS OF GUILLAIN-BARRE SYNDROME IN 
ISRAEL: 20 YEARS` SINGLE-CENTER EXPERIENCE

Gilad Kenan1, Mark Kushnir1, Yuval Leonov2, Eduard Ilgiyaev2, Rina Aroesty1, Sarah Bhonkar1, Itzhak Kimiagar1, 
Carmel Armon1

1Neurology, Assaf Harofeh Medical Center, Israel; 2Intensive Care, Assaf Harofeh Medical Center, Israel

Background: We previously reported on forty patients with Guillain-Barre syndrome (GBS) identified 1999-2005 
at our center, and showed a higher proportion with an axonal pattern than in Europe and North America. The 
purpose of this 2006-2018 follow-up study was to replicate this observation and assess temporal trends. 
Methods: Retrospective chart review. 
Results: 100 GBS patients were identified between 2006-2018, of whom 62 patients had an abnormal EMG. 
Twenty-nine patients (46.8%) showed an axonal pattern, similar to the proportion seen in the 1999-2005 series: 
15/40 (37.5%) (p = not significant). The overall percentage of patients with axonal features diagnosed over the 20-
year period, 1999-2018, was 44/102 (43.1 %). 
Conclusions: This study replicated the previous observation that the axonal pattern of GBS is more prevalent in 
Israel than in Europe and North America. No temporal trends were seen.
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SPLIT HAND INDEX DETERMINED BY QUANTITATIVE MUSCLE THICKNESS MEASUREMENT 
WITH ULTRASOUND IS A USEFULL TOOL FOR DIAGNOSING AMYOTRTOPHIC LATERAL 
SCLEROSIS AND SPINAL MUSCULAR ATROPHY

Alon Abraham1,2, Yaara Fainmesser1, Vera Bril3, Vivian Drory1,2

1Neurology, Neuromuscular Diseases Unit, Tel Aviv Sourasky Medical Center, Tel-Aviv, Israel; 
2Neurology, Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel; 3Neurology, Ellen and Martin 
Prosserman Centre for Neuromuscular Diseases, University Health Network, University of Toronto, Toronto, 
Ontario, Canada

Background: Split-hand is a term, which refers to preferential weakness and wasting of the abductor pollicis brevis 
(APB) and first dorsal interosseous (FDI) muscles with relative sparing of the abductor digiti minimi muscle (ADM). 
The split-hand feature is an early and specific clinical feature of motor neuron diseases and helps in the differential 
diagnosis versus mononeuropathies and plexopathies. In the current study, we aimed to explore the sensitivity 
and specificity of the split-hand index ((FDI*APB)/ADM), using quantitative muscle thickness measurements with 
ultrasound (US) imaging in patients with amyotrophic lateral sclerosis (ALS) and spinal muscular atrophy (SMA). 
Methods: We assessed muscle thickness of the APB, FDI and ADM muscles in 65 controls, 65 patients with ALS, 
and 30 patients with SMA. In addition, we determined the SHI, and the area under curve (AUC) calculated from 
receiver operating characteristic (ROC) curves to differentiate ALS and SMA patients from controls. 
Results: Patients with ALS and SMA had significantly lower muscle thickness and SHI values compared with 
controls. The AUC for SHI was 0.95 for differentiating ALS from controls, and 0.89 for differentiating SMA from 
controls. 
Conclusions: SHI determined by quantitative muscle thickness measurement with US is a useful tool for the 
diagnosis of motor neuron diseases.
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WHIPLASH DISABILITY VARIANCE 6- MONTHS POST- MOTOR VEHICLE COLLISION EXPLAINED 
BY DIFFERENT FACTORS

Pora Kuperman1, Noam Bosak1, Chen Buxbaum1, Yelena Grannovsky1, Michal Granot2,  
Hanny Bahouth1, Hen Ben Lulu1, Shiri Fadel1, Elliot Sprecher1, David Yarnitsky1

1Neurology and Emergency Medicine, Rambam Health Care Campus and Technion Faculty of Medicine, Haifa, 
Israel; 2Faculty of Welfare and Health Studies, University of Haifa, Haifa, Israel

Background: Collision-related physical injuries are associated with negative physical and psychological sequelae 
which may result in long-term functional impairment and disability. Study aim- to determine which psychological, 
psychophysical and clinical pain factors can explain head and neck disability variance at 6 months post-injury. 
Methods: 53 mTBI post-MVC participants, with neck pain, participated in follow-up visit at 6m (age 
range 19-64, mean±SD 37 ±12, 24F). Head/neck pain, painful body areas; static and dynamic QST measures, 
psychological and disability-related questionnaires (NDI, Rivermead Post Concussion, PTSD) amassed.  
 Initial correlations performed between mean pain scores and disability questionnaires. Correlation analysis 
also performed between disability measures and clinical, psychophysical and pain-related psychological factors.
Initial regressions performed separately for each group of factors (clinical, psychophysical, psychological) 
and disability measure. Significant factors added to final regression model per disability measure.  
Results: Numerous significant correlations found with disability measures, e.g. number of painful body areas (p 
.001) and stress (p .001). Final Regression Analysis found NDI variance (r=.87, p .001) explained by neck pain 
(ß=.26, p=.035) and painful body areas (ß=.47, p .001); Rivermead Head (r=.76, p .001) by head pain (ß=.26, p=.033) 
and PTSD (ß=.34, p=.005); Rivermead General (r=.80, p .001) by painful body areas (ß=.27, p=.018) and PTSD 
(ß=.37, p=.006).
Conclusion: Post-whiplash (somatic) component of collision disability explained only by clinical factors, while 
post-mTBI component explained by both clinical and post-traumatic factors. Additionally, whole body pain strongly 
contributes to both forms of disability. Acknowledgment: Supported by US Department of Defense, Health Affairs 
Office, No.W81XWH-15-1-0603
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THE MG-METER: A TOOL TO ASSESS MUSCLE STRENGTH, ENDURANCE, AND STABILITY IN 
PATIENTS WITH MYASTHENIA GRAVIS.    

Tahani Sheikh Saker1, Michal Haran2, Illana Shlezinger1, Ronit Gilad2, Daniel Starobin3

1Neurology, Rambam Medical Center, Haifa, Israel; 2Neurology, Kaplan Medical Center, Rehovot, Israel; 
3Pulmonology, Assutah Medical Center, Ashdod, Israel

Background: The hallmark of Myasthenia Gravis(MG),a rare neuromuscular(NM)autoimmune disease, is 
fluctuating muscle weakness. Clinic follow up short visits and the scales currently available, which mostly rely upon 
patient‘s subjective memory, may not adequately represent the patient clinical state. The “MG meter is an internet 
functional scale composed of simple questions, accessible via cell-phone/computer, and enables patients to give 
a ”real time“ representation of the weakness and endurance of all groups of muscles that could be involved. The 
answers are plotted on a 5-point scale graph. Aims: Assessment of: the utility of the MG meter in aiding patients to 
get a better understanding of their disease and monitoring of their symptoms, efficiency of this tool in providing 
updated, accessible, and reliable clinical information to the physician, sensitivity and specificity of this tool in 
detecting early signs of 
deterioration, and monitoring treatment`s response.
Methods: Non-randomized prospective study. After signing informed consent, the patient is given an internet 
link to the questionnaire and is directed to answer it at least daily for one week, there after, any time there is 
a significant change in his condition, medication or lifestyle, and a week before each clinic follow-up visit. The 
patient’s condition is assessed by the usual tools in each visit.
Results: From Jan/2019,4 patients were recruited in 2 centers. There was no difficulty filling the questionnaire. All 
reported that it gave them better insight for their abilities and better pace themselves. It reflected that respiratory 
distress was one of the most disabeling features in 2 patients, despite 6 inhalation treatments/day for their known 
asthma. This led their neurologist to refer them for a full spirometry 
test, revealing a significant restrictive picture in addition to the known obstructive condition. Consequently, they 
were provided with BIPAP machine.
Conclusion: our preliminary results suggest that The MG meter is a simple, safe, convenient tool, which can give 
a “real time” view of the patient’s condition, and aid the patient and physician gaining a better understanding in all 
disease aspects.
**This Is an Ongoing Research** 
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A FLOWCHART ALGORITHM FOR THE NEUROLOGIST TO DISCUSS AND ATTEND SEXUAL 
ISSUES IN PARKINSON’S DISEASE

Gila Bronner1,2, Sharon Hassin-Baer2,4, Amos D. Korczyn3,4, Tanya Gurevich3,4
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Background: Sexual dysfunction (SD) is a common nonmotor symptom in Parkinson`s disease (PD) but despite 
its negative impact on quality of life it is usually ignored in the patient-physician encounter. Many sexual problems 
may be attended by the neurologist as they are associated with disease-related issues such as motor problems or 
medication side effects. Thus, it is necessary that neurologists be equipped with user-friendly diagnostic tools and 
a treatment algorithm. The objectives of this presentation: To propose guidelines for neurologists to discuss sexual 
issues, offer essential education and practical solutions. 
Methods: Based on considerable clinical experience (over 20 years) obtained from two large multidisciplinary 
movement disorders centers, we propose practical guidelines to assist physicians in managing SD in PD. 
Results: A flowchart algorithm will be proposed to the neurologist suggesting 3 stages:  
• Initial screening and interview for SD in PD with patient and spouse. 
• Classification of SD according to weather it relates to motor symptoms (e.g. tremor, hypokinesia, bradykinesia, 

dyskinesia, drooling etc.), non-motor symptoms (neuropsychiatric -depression, apathy, attention deficit, loss 
of libido, dementia and genitourinary- urinary incontinence and erectile dysfunction or pain etc.), effect 
of medications (e.g. delayed orgasm due to antidepressant, impulse control disorders etc.), and partners` 
relationships and burden (e.g. burn-out, rejection, SD of spouse etc.). 

• Interventional options according to a structured algorithm. 
Conclusions: The proposed guidelines will hopefully promote doctor-patient communication regarding SD in PD 
and enable addressing and improving an important aspect of human QoL and relationship.
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ERMANENT CHOREA IN 76-YEARS-OLD FEMALE WITH POORLY CONTROLLED DIABETES

Fadi Abu Ahmad1,2, Achinoam Socher1,3, Avi Gadoth4, Orna Aizenstein5, Ariela Hilel1,  
Reut Hurvitz-Alon1, Nir Giladi1,3,6, Tanya Gurevich1,3,6

1Movement Disorders Unit, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 2Department of Neurology, Bnai 
Zion Medical Center, Haifa, Israel; 3Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel; 4Autoimmune 
Enecephalitis and Paraneoplastic Syndromes Clinic, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 
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University, Tel Aviv, Israel

Background: Chorea hyperglycemia basal ganglia syndrome (CHBS) is a rare disorder accounting for only 1% of 
the total chorea-ballism cases. The knowledge of this disorder is based on case reports and case series sharing 
distinctive clinical and radiological features. It is characterized by acute or subacute, most often unilateral, evolvement 
of chorea/ballism after nonketotic hyperglycemic episode, MRI characteristic features mainly of T1-hyperintense 
signal in the basal ganglia, and alleviation of symptoms as glycemic control is achieved. The pathophysiology of 
CHBS is poorly understood. 
Methods: We report a poorly controlled diabetic patient who developed permanent CHBS with no improvement 
during a long-term follow-up, despite a strict glycemic control. 
Results: A 76-year-old poorly controlled diabetic female, presented with ataxia, dysarthria and nonketotic 
hyperglycemia, her blood glucose level was up to 700 mg/dl, basic HbA1C was 12.5%. CT scan demonstrated 
chronic ischemic changes in the left parietal lobe not thought to be contributing to her symptoms. Several days after 
her admission she developed choreiform movements more prominent on the lower limbs, rigid tone, hypomimia 
and cognitive decline. MRI scan demonstrated T2 widespread white matter hyperintensity, T1 hyperintense and 
T2 hypointense abnormalities in the basal ganglia bilaterally consistent with a metabolic disorder. An extensive 
workup was unremarkable. A gradual control of her blood sugar was started achieving HbA1C of 7%. During 
18-months of follow-up no improvement in symptoms including chorea was seen despite a strict glycemic control. 
Conclusions: The emergence of chorea in uncontrolled diabetic patient should raise the suspicion of CHBS in the 
setting of characteristic T1 MRI hyperintensity in the basal ganglia. Although mostly a benign disorder improving 
as the glucose levels are controlled, in accordance to this case, we conclude that CHBS might be complicated 
by a permanent chorea and extrapyramidal features attributed to an irreversible damage to the basal ganglia. 
Therefore, an early recognition and treatment, mainly strict glycemic control, is of major importance in order to 
avoid complications.
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DETERMINANTS OF POST LUMBAR PUNCTURE HEADACHE - THE ROLE OF CEREBRO-SPINAL 
FLUID VOLUME 

Nurit Omer1,2, Amgad Droby1, Tanya Gurevich1,2,3, Meir Kestenbaum2,4, Yair Mina1,2,  
Nir Giladi1,2,3, Anat Mirelman1,2,3,5, Avner Thaler1,2,3

1Neurological Institute, Tel-Aviv Medical Center, Movement Disorders Unit, Israel; 2Tel-Aviv University, Sackler 
School of Medicine, Israel; 3Tel-Aviv University, Sagol School of Neuroscience, Israel; 4Neurology Department, 
Meir Hospital, Kfar-Saba, Israel; 5Neurological Institute, Tel-Aviv Medical Center, Laboratory of Early Markers of 
Neurodegeneration, Israel

Background: Post lumbar puncture (LP) headache is a relatively common side effect of dural puncture. Previous 
works found patient- and- operator related risk factors. We aimed to examine whether cerebrospinal fluid (CSF) 
volume as measured in pre-procedural brain MRI, is associated with the risk of developing post-LP headache. 
Methods: A cohort of 117 participants; 58 Parkinson`s disease (PD) patients and 59 healthy volunteers underwent 
an LP. Demographic and behavioral data was collected and CSF was assessed for content. High-resolution 3D 
magnetization-prepared rapid gradient echo (MP-RAGE) T1-weighted sequence scans were acquired from 89 of 
the participants using a 3 T MR scanner. The T1-weighted images were segmented producing grey matter (GM), 
white matter (WM), and CSF probability maps.  
Results: Thirteen participants (11%) experienced post LP headache. These participants were significantly younger 
(p=0.033) and had significantly lower CSF volumes (p=0.040) compared to the group that did not develop post 
LP headache. 
Conclusion: Low CSF volumes increase the risk for post-LP headache occurrence and should be taken into 
consideration when planning an LP. 
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VALIDATION OF THE HEBREW VERSION OF THE UNIFIED DYSKINESIA RATING SCALE 
(UDYSRS)
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Background: Dyskinesia is a common side effect of dopaminergic treatments for Parkinson`s disease (PD). The 
Unified Dyskinesia Rating Scale (UDysRS) was developed as a comprehensive rating tool for severity and disability 
associated with dyskinesia in patients with PD. The scale was developed in English with a clinimetric program to 
provide validated non≤English translations. The study aim was to assess the clinimetric properties of the Hebrew 
version of the UDysRS 
Methods: The UDysRS was translated into Hebrew, back-translated, cognitively pre-tested and then tested in 
non-demented native-Hebrew speaking PD patients. Floor and ceiling effects and internal consistency of the 
translated scale were examined. Factor validity was tested against the Spanish version of the UDysRS, which 
is considered to be the “Reference MDS Translation” of the original English version, using the Comparative Fit 
Index (CFI) based on confirmatory factor analysis techniques. A secondary analysis included an exploratory factor 
analysis (EFA) to explore factor structure. 
Results: The study population included 250 patients, 66.4% males (mean age 68.5±8.8). Disease duration (y) was 
11.8±6.7 out of which dyskinesia was present for 6.7±5.4 years. Floor and ceiling effects were negligible. The 
internal consistency of the Hebrew-version was, with Cronbach`s alpha value of 0.96. The CFI in comparison to 
the Spanish Language was 0.98 which corresponds to our pre-specified criterion of CFI0.9 in order to confirm 
factor validity. The factor structure of Hebrew UDysRS was quite consistent with that of the Reference UDysRS. 
Conclusion: The UDysRS Hebrew version shows strong clinimetric properties and may be designated as an 
Official MDS-Approved Translation for use in clinical and research settings. 
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BILATERAL VESTIBULOPATHY DISCLOSING THE DIAGNOSIS OF CELIAC DISEASE. BEDSIDE 
FINDINGS IN BILATERAL VESTIBULOPATHY AND CELIAC ASSOCIATED NEUROLOGICAL 
DISEASE

Lea Pollak
Neurology, Barzilai Medical Center and Kupat Cholim Macabi, Ben Gurion University of the Negev, Beer Sheva, 
Israel

Background: BVP (bilateral vestibulopathy) is a rare and often underdiagnosed entity. The most commonly 
encountered causes of BVL are ototoxicity, bilateral Menière`s disease and meningitis. About 23% of BVP are 
associated with autoimmune disorders. We present a young woman with BVP where, after exclusion of common 
causes of BVP, gluten-sensitive enteropathy was revealed. We further discuss the bedside findings in patients with 
BVP and the neurological associations of celiac disease. 
Patient: A 22- year-old, previously healthy woman, presented with gait unsteadiness of one-month duration. She 
reported blurring of vision during head movements, especially during walking when the surrounding seemed to 
“jump” in front of her. She denied headache, hearing, autonomic or other neurological symptoms or exposure to 
chemicals or ototoxic drugs. A family history of neurotological or autoimmune diseases was negative. 
Results: On examination her gait was ataxic. The eye movements, including smooth pursuit and saccades, were 
normal. The vestibulo-ocular reflex showed catch up saccades on both sides. The dynamic visual acuity was positive. 
There were no motor, sensory or cerebellar findings. An audiogram and MRI of the brain and ears were normal. 
An ENG (electronystagmogram) showed bilateral 100 % caloric weakness. Laboratory tests, including thyroid 
functions, colagenogram, hypercoaguability battery, vitamin levels, hormonal panel and tumor markers were within 
normal limits. A tTG (tissue transglutaminase) test was highly positive (above 100 U/ml, normal less than 25 U/ml). 
A duodenum biopsy demonstrated mucosal atrophy with crypt hyperplasia and chronic inflammatory infiltrate 
consistent with celiac disease. 
Conclusion: Although this finding may not prove causality, this case shows the need for broadening the search 
spectrum of autoimmune diseases in patients with “idiopathic” BVP for further confirmation of this association 
and in view of the possible positive influence of gluten-free diet on BVP. 
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DIAGNOSTIC YIELD AND RECOGNIZED BARRIERS OF AN ADULT NEUROGENETICS CLINIC

Daniel Golan1,2, Lena Sagi-Dain2,3, Amir Peleg3

1Department of Neurology, Lady Davis Carmel Medical Center, Haifa, Israel; 2Ruth and Bruce Rappaport Faculty 
of Medicine, Technion - Israel Institute of Technology, Haifa, Israel; 3Human Genetics Institute, Lady Davis Carmel 
Medical Center, Haifa, Israel

Background:  The advent of molecular genetic technologies paved a path for the diagnosis of many neurological 
disorders. Joint evaluation by a neurologist and a medical genetics specialist can potentially increase diagnostic 
effectiveness by ensuring the exclusion of non genetic mimics and by rationally selecting appropriate genetic 
diagnostic tools. Therefore, a monthly adult Neurogenetics clinic was established. 
Methods: Retrospective review of medical records. 
Results: 82 patients were evaluated. Age:47.1±15.7 years, Male:37(45%), 42(51%) had a positive family history. Disease 
duration was typically long(11.4±0.9 years). Futile use of expensive diagnostic modalities was common:45(55%) had 
repeated MRI, 28(34%) hospitalized for observation in neurologic departments, 12(15%) had a normal metabolic 
workup, 4(5%) underwent a non conclusive muscle biopsy, 1 with a normal cerebral angiography. Following clinical 
evaluation, molecular genetic testing was offered to 67(82%) patients. In the other 15(18%), routine workup for the 
exclusion of non-genetic mimics was not complete, obtainable information regarding family members was missing 
or that a neurogenetic disorder seemed improbable. 26 (32%) patients received a definitive diagnosis, either a 
genetic (27%) or non-genetic (5%). Genetic diagnoses were: Huntington`s disease, Hereditary neuropathy with 
pressure palsies, Myotonic dystrophy type 1&2, Hereditary motor and sensory neuropathies types 1A, 1E, 2K and 
4C, Limb Girdle muscular dystrophy type D5(Bethelm), Facioscapulohumeral dystrophy, Polyglucosan body disease, 
Spastic paraplegia 11 and Dopa responsive dystonia. Non genetic diagnoses were: Ocular myasthenia, Essential 
tremor, Amyotrophic lateral sclerosis and a spinal cyst. The adherence to genetic testing recommendations was 
62%. The reasons for non-adherence were lack of public funding for the required test (56%) and patient decision 
not to proceed (44%). 
Conclusion: The diagnostic yield of the joint neurogenetic clinic was fair and could be potentially improved by 
enhanced public funding. Given the frequent futile use of expensive modalities due to diagnostic uncertainty, 
reimbursement of genetic tests may prove cost effective.
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CLINICAL-CORRELATES AND ELECTROENCEPHALOGRAPHIC FEATURES OF FIRDA IN A 
TERTIARY CENTER
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Introduction: In clinical practice, FIRDA (Frontal Intermittent Rhythmic Delta Activity) is still considered a non-
specific EEG findings, which rarely has a significant diagnostic contribution, and is less associated with seizure risk 
compared to other rhythmic delta activities such as temporal/occipital intermittent rhythmic delta activity. We 
aimed to explore the diagnostic value, clinical correlates and electroencephalographic features of FIRDA.
Methods: We retrospectively reviewed reports from EEG studies done in adults at our tertiary center between 
January 2015 and May 2018. For cases demonstrating FIRDA, medical files were reviewed and each case was given 
a diagnostic category. EEG recordings were reviewed and electrophysiologic data was extracted including FIRDA 
characteristics (frequency, location, duration and symmetry). Then, a statistical analysis was done to evaluate the 
relationship between the diagnostic categories and EEG variables.
Results: 94 cases of FIRDA were found, with a frequency of 1.6% among inpatients. EEG recordings were available 
for review in 84 cases. FIRDA was asymmetric in 43 of these cases (49%), usually more prominent on the left 
(36/43, 84%). The diagnostic category groups included epilepsy (n=39, 41%), other central nervous system (CNS) 
disease (n=33, 35%) and systemic illness (n=22, 23%). A significant difference in FIRDA location was found, as 
patients with epilepsy or other CNS disease, had a significantly higher probability for the delta activity to involve 
the temporal areas (frontotemporal location in 27/64 in these groups compared to 3/20 in the systemic illness 
group, p-value=0.033).
Conclusions: This study provides insights to the diagnosis underlying FIRDA, especially the high rate of epilepsy 
patients, and calls for further neurological investigation of cases in which FIRDA involves the temporal areas since 
most of these cases were due to epilepsy or other CNS disease and not a systemic illness.
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WIDESPREAD CORTICAL DYSLAMINATION IN EPILEPSY PATIENTS WITH PERIVENTRICULAR 
HETEROTOPIA AND FOCAL CORTICAL DYSPLASIA
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Background: Emerging research confirms our understanding of epilepsy as a network disorder that involves more 
widespread cortical compromise than previously assumed. However, little is known about the developed laminar-
specific cortical disruption. Here, we aimed to investigate the cortical laminar architecture of the neocortex 
beyond measurement of cortical thickness using clinically feasible structural MRI. 
Methods: Epilepsy patients with focal cortical dysplasia (FCD; n=9), periventricular nodular heterotopia (PVH; 
n=9), and age-matched healthy controls (HC; n=9) underwent T1 relaxation 3T-MRI, of which component 
probability T1-maps were utilized to extract sub-voxel composition of 6 T1 cortical layers. Seventy-eight cortical 
areas of the Automated Anatomical Labeling (AAL) atlas were divided into 1000 equal-volume sub-areas, and 
logistic regressions were performed to compare FCD/PNH patients to HC with the T1-layers composing each 
sub-area as regressors. Statistical significance (P  0.05) was determined by a likelihood-ratio test with correction 
for false discovery rate (FDR) using Benjamini-Hochberg method. The significance maps were projected on MNI 
brain templates. 
Results: Widespread cortical dyslamination was observed in the patient groups compared to the HC. Out of 
1000 sub-areas 291 bilateral hemispheric cortical sub-areas were found to predict FCD and 256 to predict PNH. 
For each of these sub-areas, we were able to identify the T1-layer, which contributed the most to the prediction. 
Conclusions: Our results reveal similar widespread cortical dyslamination in epilepsy patients with FCD and 
PNH, which supports the concept of epilepsy as a network disease, although intrinsic abnormalities of neuronal 
development may be a contributory factor. As the ability to assess structural and functional connections in the 
human brain increases through both diffusion tensor imaging and functional MRI, using qualitative and quantitative 
information of cortical laminar patterns in epilepsy patients as a sensitive imaging biomarker could potentially 
elucidate pathophysiologic mechanisms and facilitate patient management towards developing individually tailored 
treatment.
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NEUROMYELITIS OPTICA WITH LESIONS INVOLVING THE OPTIC NERVES, THE OPTIC CHIASM, 
AND THE OPTIC TRACTS
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A 53-year-old male developed right eye visual impairment with 6/60 visual acuity and optic disc temporal pallor. 
One month later, he also developed left eye visual impairment with 1/6 visual acuity. His pupils were dilated, with 
no response to light, no papilledema, and normal appearing macula and retina. On MRI, bilateral involvement 
of the optic nerves, chiasm, and optic tracts was seen (Fig. 1), invoking the possible diagnosis of lymphoma and 
glioblastoma. Biopsy from the right optic nerve revealed demyelination (Fig. 2). His serum tested positive for 
Aquaporin 4 antibodies, and hence, neuromyelitis optica was diagnosed.
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STATE DEPENDENT SYNCHRONY AND FUNCTIONAL CONNECTIVITY IN THE PRIMARY AND 
SECONDARY SOMATOSENSORY CORTEXES DURING SPONTANEOUS AND STIMULUS EVOKED 
ACTIVITIES.
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Background: The mystacial whiskers serve as important sensing organs, whose incoming somatosensory 
information is processed in specialized cortical areas. Synchronization of neuronal subpopulations within the 
cortical network plays an important role in sensory processing, perceptual integration, attentional selection, 
working memory, neuronal plasticity and more. Moreover, it plays important roles in the pathophysiology of 
neurological disorders such as Parkinson’s disease and epilepsy. In this study, we investigated the effect of whisker 
activation on synchronization and functional organization at the single cell level of the primary (SI) and secondary 
(SII) whisker somatosensory cortexes. 
Methods: We monitored the single-unit activity of neurons in the SI barrel-cortex and SII cortex using a 16 
 contact single shaft silicon probe that simultaneously recorded units from layers 2- 5 of rats` cerebral cortex. In 
the meanwhile, the animals were exposed to multiple types of peripheral stimulations to the contralateral whisker 
pad. We monitored neuronal synchrony, as measured by correlated firing between neuronal pairs. 
Results: Peripheral sensory stimulation significantly reduced the average overall pairwise synchronization and 
functional connectivity of both SI and SII cortexes. Interestingly, the loss of functional connections during whisker 
activation was not random but rather followed specific spatial and functional principles. During the spontaneous 
pre-stimulus state neurons tended to functionally connect with nearby neurons that shared similar tuning 
characteristics. This tendency was further enhanced by whisker activation that preferentially disconnected more 
distant neurons with non-congruent tuning or feature-selective properties. Moreover, to our surprise, this effect 
on cortical networks lasted for longer time than expected after stimulus offest (about 1500 ms). 
Conclusions: Our findings indicate sensory inputs subdivides the cortical network into smaller more uniform 
subnetworks, possibly serving to parallel process different aspects of sensory information.
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HERPES SIMPLEX ENCEPHALITIS ASSOCIATED WITH PRIMARY CENTRAL NERVOUS SYSTEM 
LYMPHOMA
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Background: Herpes simplex encephalitis (HSE) is the most common cause of sporadic fatal viral encephalitis 
worldwide. Prompt recognition and treatment can be lifesaving. Primary central nervous system lymphoma 
(PCNSL) is an aggressive form of non-Hodgkin lymphoma that remains confined to the brain, eyes, leptomeninges, 
or spinal cord, in the absence of systemic lymphoma. HSE in patients with known brain pathology and systemic 
chemotherapy/WBRT can present in an atypical way with negative brain imaging and lack of pleocytosis on 
cerebrospinal fluid (CSF) examination. High suspicion is needed by the treating clinician as early detection poses 
the greatest challenge to initiate timely treatment. 
Methods: Description of clinical and laboratory findings in two cases. 
Results: We here describe two patients with PCNSL both undergoing chemotherapy and WBRT before developing 
HSE. A 59-year-old male patient presented with progressive word finding difficulties (dysphasia) over the course 
of a few days. A second patient age 33 experienced right hand motor seizures without impaired awareness and 
developed further a reduced level of consciousness, fever and dysphasia. Both were evaluated with MRI suggesting 
HSE and HSV-1 positive confirmed by CSF findings. Although treated in a timely fashion, both patients died shortly 
after the diagnosis of HSE. 
Conclusion: Although HSE is not regard as an opportunistic infection, immunocompromised patients may be 
predisposed to HSE with a significantly worse outcome and increased mortality. HSE in patients with known brain 
pathology and systemic chemotherapy/WBRT can present in an atypical. A patho-mechanism between PCNS-
Lymphoma and HSE can only be hypothesized and should be further investigated. HSE should be included in the 
differential diagnosis of patients with PCNS lymphoma and clinical worsening. High suspicion is needed by the 
treating clinician as presentation can be atypical and early detection poses the greatest challenge to initiate timely 
treatment. 
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FINANCIAL CAPACITY IN MILD COGNITIVE IMPAIRMENT DUE TO ALZHEIMER’S DISEASE IS 
CORRELATED WITH TAU BURDEN
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Background: Financial capacity is an instrumental activity of daily living which is fundamental for independent 
functioning. In Mild Cognitive Impairment (MCI) independent financial functioning is essentially preserved as 
assessed clinically. However, the progression of cognitive decline in Alzheimer’s Disease (AD) may have early effects 
on this cognitively demanding capacity, with grave consequences to patients. The Financial Capacity Instrument-
Short Form (FCI-SF) is a validated performance-based measure of financial capacity. Both MCI and a higher burden 
of ≤-amyloid are related to lower scores on the FCI-SF. 
Objective: To determine the relationship between financial capacity and the burden of tau protein in MCI. 
Methods: Alzheimer’s Disease Neuroimaging Initiative (ADNI)3 data from baseline visits were retrieved for 
218 participants with MCI who completed the FCI-SF and underwent 18F-flortaucipir tau PET. Tau PET data 
were analyzed at UC Berkeley and a Standard Uptake Value Ratio (SUVR) was calculated for a composite region 
corresponding to Braak stages III/IV. 
Results: A regression analysis that controlled for age and education showed that SUVR at the composite region 
of Braak III/IV accounted for a significant share of the variance in FCI-SF (R² change = .075, ≤ = -.274, p  .001). 
Conclusions: Individuals with MCI demonstrate decreased financial capacity, which is related to the burden of AD 
pathology as reflected in tau PET imaging. The FCI-SF can assist clinicians in the objective assessment of financial 
capacity in MCI. 
Disclosure: Data collection and sharing for this project was funded by the Alzheimer`s Disease Neuroimaging 
Initiative (ADNI) (National Institutes of Health Grant U01 AG024904) and DOD ADNI (Department of Defense 
award number W81XWH-12-2-0012). For additional funding sources of ADNI see: https://adni.loni.usc.edu/wp-
content/uploads/how_to_apply/ADNI_DSP_Policy.pdf
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THE MICROBIOME OF PARKINSON’S DISEASE BY ETHNIC GROUPS

Anan Abu Awad1, Radi Shahien2, Hadar Neuman3

1Neurology, Ziv Hospital, Safad, Israel; 2Neurology, Ziv Hospital, Safad, Israel; 3Neurology, Ziv Hospital, Safad, Israel

Background: Parkinson’s disease is a neurodegenerative disorder consisting of distinct motor symptoms: 
tremor, rigidity, bradykinesia and postural instability. Secondary symptoms include psychiatric and gastrointestinal 
symptoms, primarily constipation and pathohistology in the enteric nervous system. While PD has been extensively 
studied, the precise mechanisms leading to PD have also remained enigmatic to a large extent. Several studies have 
suggested alterations in gut microbiota composition in PD patients vs. controls. However, while all studies found 
significant differences in bacterial abundance in PD, each of them showed different types of alterations, making it 
difficult to uncover the global correlations between microbiota composition and disease. 
Methods: We therefore aimed to solve some of the ambiguity by gut microbiome analysis by ethnic groups (Arabs 
and Jewish, N=20/group) , as well as studying the oral microbiota. Next-Generation Sequencing (NGS) was applied 
and 16S rRNA sequence analysis using QIIME revealed the bacterial compositions. 
Results & Conclusions: We found that patients with Parkinson’s disease have significantly less eveness gut 
microbiome compositions vs. healthy controls (p=0.01), as well as significantly different microbiome (p=0.007). 
ANCOM analysis revealed significantly higher abundance of Actinobacteria and Synergistetes in PD patients vs. 
healthy controls (W=2, p 0.05), and lower abundance of Firmicutes and Cyanobacteria. While we found significant 
differences in diversity between control Arab and Jewish participants (Faith PD test, p = 0.015), there were no 
significant differences between Arab and Jewish PD patients. Oral microbiome analysis revealed that PD patients had 
significantly different microbiome compositions vs. healthy controls (p=0.035), with significantly lower abundance 
of Bacteroidetes, TM7 and Fusobacteria, and higher abundance of Euryarchaeota and Actinobacteria (p 0.05). No 
significant differences were found in abundance of specific genera or between ethnic groups in saliva samples.
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FABRY DISEASE IN YOUNG ISCHEMIC STROKE PATIENTS IN NORTHERN ISRAEL

Gregory Telman1, Svetlana Afanasiev1, Rafi Hadad1, Gheona Altarescu2

1Neurology, Rambam Health Care Campus, Haifa, Israel; 2Medical Genetics Institute, Zohar Pgd Unit, Shaare 
Zedek Medical Center, Jerusalem, Israel

Introduction: The prevalence of Fabry Disease (FD) with cerebrovascular complications varies in different 
populations. The aim of this study was to estimate the presence of FD among young stroke patients in northern 
Israel. 
Patients and Methods: We performed a retro-/prospective search for FD in young patients (aged ≤50 years old) 
admitted to the Department of Neurology due to acute ischemic stroke of any etiology. 
Results: Overall, 114 patients were examined for FD. Mean age of patients was 40±7.44 years. There were 75 
(65.78%) males. FD was found in 4 (3.5%) patients. None of the FD patients had a cryptogenic stroke. 
Conclusion: The results of our study call for a search of FD in young stroke patients of any etiology, and not only 
among cryptogenic ones.
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DOWN REGULATION OF THE SEEKING SYSTEM IN PARKINSON`S DISEASE EXPERIENCED AS 
NARCISSISTIC WITHDRAWAL

Iftah Biran1, Keren Kaplan2, Keren Kaplan
1Neurology, Tel Aviv Sourasky Medical Center, Israel; 2Private Practice, Ramat Gan, Israel

Background: Activation of the SEEKING system, one of the major affective systems, produces intentions-to-act 
and searching behavior of the outside world (Approach Motivation System). Its inhibition produces withdrawal 
(Avoidance Motivational System). It is driven by dopamine and sub-served by cortical – subcortical circuits that 
are impaired in Parkinson’s disease. What is the experience of living with hypoactive SEEKING system? Parkinson’s 
disease can serve as a model for such a condition. Oliver Sacks in his book “Awakening” described the profuse 
depression of Parkinsonian patients in a hypo-dopaminergic state. However, to our best knowledge, no extensive 
account of the inner psyche of such patients is available. In this paper we describe the specific manifestations of 
such a condition in psychoanalysis. 
Methods: An extensive evaluation of two Parkinson’s disease patients based on long term psychoanalysis. 
Results: Pt-1: A 52 years old male who had a narcissistic hypochondriac organization and brought to therapy 
images of being buried in a hole or a dungeon unable to move out; Confinement in his own skin; Being devoured 
by the disease and himself; The outside world was cramped with uncrossable bridges and streets that seemed 
like turbulent rivers. At times he lost his voice letting the therapist speak for him (the patient) and vocalize his 
(the patient’s) thoughts and words. Pt-2: A 60 years old male, who through using narcissistic perverted constructs 
directed his libido from the outside world to his body parts and used the analyst to keep memory traces related 
to the analytic process and the outside world. 
Conclusions: These observations suggest that the loss of appetitive behavior and the SEEKING system can 
manifest itself as narcissistic withdrawal; This is followed by reactive activation of the analyst’s SEEKING system 
that can be viewed either as projective identification or as usage of the analytic situation as a stronghold of the 
analysand’s SEEKING system (the analysts serving the function of an auxiliary SEEKING system).
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LATE ONSET EPILEPSY OF UNKNOWN ETIOLOGY AND LATER DEVELOPMENT OF DEMENTIA, 
A CASE SERIES

Ran Brauner, Ophir Keret, Felix Beninger, Amir Glik
Neurology, Rabin Medical Center, Petah Tikva, Israel

Seizures and epilepsy incidence increases after the age 55 years. Although most cases are secondary, in about one 
third no cause for epilepsy is found (late onset epilepsy of unknown etiology or LOEU). Pathological concentrations 
of cerebrospinal amyloid beta were shown in LEOU patients, similar to patients with Alzheimer disease. We 
suspected patients with LEOU have an increased risk developing dementia. Our aim was to evaluate how many 
patients with LEUO develop dementia over a long follow up. 
Methods: We screened In-hospital cases of LOEU, aged 55-69 years between 2000-2008. We reviewed patient 
admission records and after a 10 year follow up their electronic health records for new diagnosis of dementia (any 
type). We excluded subjects with previous secondary causes of epilepsy and subjects with missing data or final 
workup suggesting initial event was not a seizure. For every patient we collected demographic data, cardiovascular 
risk factors, seizure workup and therapy, dementia diagnosis and mortality. 
Results: Out of 205 patients screened, 151 were excluded (118 with having epilepsy secondary to underlying 
cause, 19 with missing admission data, 14 with a nonepileptic event). Final sample size was 54 (32 women, mean age 
64 ± 3). Twelve of 54 patients diagnosed with LOEU (22.2%) had incident dementia on follow up, and nine patients 
with LOEU without a diagnosis of dementia died. Average time to dementia diagnosis was 5.7±4.16 years. Patients 
with LOEU who developed dementia were more likely to be women (83% vs 43% p=0.02). 
Conclusion: In our case series 22% in the LEOU cohort developed dementia within 10 years follow up, most of 
them were women. LOEU may be an uncommon initial prodrome or risk factor for dementia. Further studies are 
required to elucidate this complicated relationship.
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A PULSELESS ARM, RIB SYNOSTOSIS AND BASILAR STROKE – ARTERIAL THORACIC OUTLET 
SYNDROME AS A TREATABLE CAUSE OF ISCHEMIC STROKE IN THE YOUNG

Maor Mermelstein1, Einat Shaked2, Shlomi Peretz1

1Neurology, Rabin Medical Center, Beilinson Campus, Petach Tikva, Israel; 2Neurology, Sheba Medical Center, 
Ramat-Gan, Israel

Introduction: We present here a case of a young woman with sub-acute arterial thoracic outlet syndrome (aTOS) 
and an acute presentation of basilar artery ischemic stroke. aTOS is a rare subtype which accounts for 1% of TOS 
spectrum and is almost always associated with a bone anomaly. 
Case Report: A 29 year old patient presented with acute stroke and concurrent sub-acute occlusion of her right 
brachial artery. Investigation for stroke in the young was negative for cardio-embolic source, hyper-coagulability, 
occult malignancy and large vessel vasculitis. Revision of the CT angiography revealed a rib cage bone anomaly in 
the form of right first & second rib synostosis causing a compression of the right subclavian artery. aTOS diagnosis 
was made based on clinical symptoms, CTA imaging and a positive dynamic arm duplex ultrasound evaluation. 
In the absence of an alternative etiology – basilar artery occlusion was presumed to result from retrograde 
thromboembolism originating in the diseased subclavian artery. Thoracic outlet decompression surgery was 
performed for both treatment of limb ischemia and prevention of recurrent stroke. 
Discussion: Dozens of cases associating aTOS and ischemic stroke have been reported. All cases showed a bony 
deformity causing stenosis and post-stenotic aneurysm of the subclavian artery, predisposing for thrombosis. 
Retrograde embolization might occur during dynamic arm movements and transient retrograde flow. Propagation 
of the thrombus to cervical arteries is an alternative explanation. 
Conclusion: Our case highlights the importance of aTOS as a treatable cause of idiopathic stroke in the young, 
particularly when preceded by symptoms of upper limb ischemia. When diagnosed, patient may benefit from 
surgical secondary stroke prevention.
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[18F]FDOPA PET MAY CONFIRM THE CLINICAL DIAGNOSIS OF PD BY IMAGING THE NIGRO-
STRIATAL PATHWAY AS WELL AS THE SYMPATHETIC CARDIAC INNERVATION, PROOF-OF-
CONCEPT STUDY

Jonathan Kuten1, Adi Linevitz2, Hedva Lerman1,2, Nanette Freedman1, Meir Kestenbaum2,3,  
Tamara Shiner2,3,4, Nir Giladi2,3,4, Einat Even-Sapir1,2

1Nuclear Medicine, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel; 2Sackler Faculty of Medicine, Tel-Aviv 
University, Tel-Aviv, Israel; 3Movement Disorders Unit, Neurological Institute, Tel-Aviv Sourasky Medical Center, 
Tel-Aviv, Israel; 4Sagol School of Neurosciences, Tel-Aviv University, Tel-Aviv, Israel

Background: Autonomic failure may precede the motor symptoms of Parkinson’s disease (PD) by several years. 
L-3,4-dihydroxy-6-[18F]fluoro-phenylalanine ([18F]FDOPA) is a positron emitter and a true analog of L-dopa, 
routinely used in clinical practice to assess striatal dopaminergic integrity. The aim of this study was to assess 
whether [18F]FDOPA positron emission tomography/computed-tomography (PET/CT) can be used to evaluate 
cardiac sympathetic denervation in PD patients. 
Methods: Patients referred for a [18F]FDOPA PET/CT between July 2015 and May 2017 to evaluate striatal 
presynaptic dopaminergic integrity, underwent a PET scan of the heart following the brain PET scan. [18F]FDOPA 
uptake in the left ventricle was quantified using CarimasTM software (Turku PET Centre, Finland), and compared 
between patients with and without PD. The area under the receiver operating characteristic curve was used 
to evaluate the ability of left ventricular mean standardized uptake value (LV-SUVmean) to discriminate between 
patients with PD and other extrapyramidal syndromes. 
Results: Seventy-six patients were included, 52 were diagnosed with PD. Mean [18F]FDOPA LV-SUVmean was lower 
in PD compared to non-PD patients (1.08±0.21 vs. 1.24±0.32; P=0.015). LV-SUVmean showed a moderate ability 
to discriminate between PD and non-PD patients (AUC=0.641, P=0.049). In a subgroup analysis of 51 patients 
referred because of clinically suspected PD, other extrapyramidal disorders or tremor, mean [18F]FDOPA LV-
SUVmean still tended to be lower in PD compared to non-PD patients (1.06±0.24 vs. 1.21±0.32 P=0.053). 
Conclusions: This proof-of-concept study demonstrates the feasibility of differentiating between patients with 
and without PD by quantifying cardiac [18F]FDOPA uptake. This finding should be verified in larger, prospective 
trials.
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HEIGHT AND THE RISK OF MENINGIOMA

Shlomit Yust-Katz1,2, Aya Bar-Oz1, Alexandra Amiel1, Tali Siegal1, Shifra Shwartz1, Gilad Twig1, Lior Katz1, Jeremy 
Kark1

1Davidoff Cancer Center and Neurology Department, Rabin Medical Center, Petach- Tikva, Israel, Israel; 2Faculty 
of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Meningiomas are the most common primary central nervous system tumors. Risk factors for 
meningiomas including obesity, height, history of allergy/atopy or autoimmune diseases, have been previously 
assessed with conflicting results. We reviewed a large cohort of Israeli adolescents in order to assess potential risk 
factors for the development of meningiomas. 
Methods: This study analyzed a cohort of 2,035,915 Jewish men and women who underwent obligatory physical 
examination when aged 16 to 19 years, from 1967 to 2011. Meningioma incidence was identified by linkage to the 
national cancer registry. Cox proportional hazard models were used to estimate the hazard ratios for meningioma 
according to sex, body mass index (BMI), height, history of allergic and autoimmune disease. 
Results: Linkage of the adolescent military database with the Israeli cancer registry identified 480 cases (152 
males and 328 females) of meningioma during a follow up of 40,304,078-person years. The median age at diagnosis 
of meningioma was 42.1 ± 9.4 (range 17.4-62.6). On univariate analysis, only female gender (p 
Conclusion: in this large population study, we found that sex and taller height in adolescent males was associated 
with an increased risk of adult meningioma.
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FAMILIAL CREUTZFELDT-JAKOB DISEASE HOMOZYGOUS TO THE E200K MUTATION: CLINICAL 
CHARACTERISTICS AND DISEASE COURSE

Zeev Nitsan1,2, Oren S. Cohen3,5, Joab Chapman4,5, Ester Kahana1,2, Ron Milo1,2,  
Michael Osherov1,2, Hanna Rosenmann6, Shmuel Appel1,2

1Neurology, Barzilai Medical Center, Ashkelon, Israel; 2Faculty of Health Sciences, Ben Gurion University of the 
Negev, Beer Sheva, Israel; 3Neurology, Assaf Harofeh Medical Center, Zerifin, Israel; 4The Sagol Neuroscience 
Center, Chaim Sheba Medical Center, Tel-Aviv, Israel; 5Sackler Faculty of Medicine, Tel-Aviv University, Tel Aviv, 
Israel; 6The Agnes Ginges Center for Human Neurogenetics, Hadassah Medical Center, Hebrew University, 
Jerusalem, Israel

Objective: To characterize the demographic, clinical features and disease course of familial Creutzfeldt-Jakob 
disease (fCJD) patients homozygous to the E200K mutation. 
Methods: The Israeli National CJD Database was screened for homozygoos E200K patients. Patients` demographic 
data including gender, age of onset, their clinical presentation, neurological examination, imaging characteristics, 
EEG and TAU protein levels in CSF were collected. 
Results: Ten homozygous E200K patients were identified (80% men). Average age of onset was 47.5 ± 6.1 years 
(range 40-56) and the average age of death was 49.3± 7. 7 years (range 42-63) with average disease duration of 
27.7± 9.7 months (range 2-97). Initial clinical presentation included behavioral change in 4/10 patients, cognitive 
decline in 3/10 patients and focal neurological deficit in 2/10 patients.. In comparison with 228 heterozygous 
E200K fCJD patients, homozygous patients were significantly younger at disease onset (47.5 years vs 59.7 years, 
p0.001), had longer disease duration (27.7 vs 8.5 months, p0.001) and presented more frequently with behavioral 
change (4/10 vs. 34/228, p=0.05). 
Conclusions: Homozygous E200K fCJD is characterized by younger age of onset and longer disease duration. 
Behavioral change as apresenting symptom was more common in homozyous patients.
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SPECIFIC GAIT MEASURES PREDICT COGNITIVE DECLINE IN HIGHLY EDUCATED OLDER 
ADULTS

Elissa Ash1,2, Tali Ben Porat3, Natalie Ganz4, Jeffrey Hausdorff4,5,6, Odelia Elkana3

1Neurological Institute, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 2Faculty of Medicine, Tel Aviv University, 
Tel Aviv, Israel; 3Department of Neuropsychology, Academic College of Tel Aviv-Yaffo, Tel Aviv, Israel; 4Center for 
the Study of Movement, Cognition, and Mobility, Neurological Institute, Tel Aviv Sourasky Medical Center, Tel 
Aviv, Israel; 5Department of Physical Therapy, Sackler Faculty of Medicine and Sagol School of Neuroscience, Tel 
Aviv University, Tel Aviv, Israel; 6Rush Alzheimer’s Disease Center and Department of Orthopedic Surgery, Rush 
University, Chicago, Il, USA

Background: Highly educated older adults are at risk of being under diagnosed in the early stages of cognitive 
decline. Sensitive tests are needed that can uncover the cognitive reserve effect seen in this population. Gait 
impairment is associated with severity of cognitive impairment among people with dementia. We evaluated 
whether gait measures can predict cognitive decline in healthy, highly educated older adults. 
Methods: 27 cognitively normal participants (12 men, 15 women) ages 66-80 (Mean±SD = 72.6± 4.5 yrs) with 
a high education level (17.14±3.21 yrs) completed cognitive tests at baseline (T0) and yearly for 4 consecutive 
years (T1/T2/T3/T4), including: Montreal Cognitive Assessment test (MoCA); Rey Auditory Verbal Learning Test 
(RAVLT); Rey Osterrieth Complex Figure test (ROCF); Wechsler Adult Intelligence Scale (WAIS-III) Information 
Subtest (IS); WAIS-III Digit Span Forward and Backward Subtest; Trail Making Test (TMT), Parts A and B; Verbal 
Fluency Test: Phonetic Fluency (PF) and Semantic Fluency (SF). Gait measures were assessed at T1 using a tri-axial 
accelerometer (generating stride-time variability and stride regularity measures). 
Results: Significant correlations were found between baseline gait measures and cognitive decline in the ROCF-
copy [stride time variability (r=0.55, p0.01) and with stride regularity (r=-0.40, p0.05)], a test that was found in 
previous studies to be sensitive to cognitive decline in highly educated older adults. Gait speed, stride length, stride 
time, and gait asymmetry were not significantly associated with changes in RAVLT, SF, TMT and MoCA (p0.2). 
Conclusions: Gait measures were associated with the earliest stages of cognitive decline in highly educated 
older adults. In particular, gait measures that reflect within-subject stride-to-stride fluctuations were correlated 
with future decline in performance on the ROCF-copy, possibly due to common neural networks. These findings 
suggest that specific gait features may help to identify highly educated older adults who are at risk of cognitive 
decline.
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RAPIDLY PROGRESSING PARAPARESIS AND LOSS OF SENSATION DURING NEOADJUVANT 
CHEMOTHERAPY FOR BREAST CANCER 

Tasneem Kab1,2, Orly Yariv2,3, Alexandra Benouaich-Amiel2,3, Hadar Goldvaser2,3

1Department of Neurology, Rabin Medical Center, Petach Tikva, Israel; 2Tel Aviv University, Sackler Faculty of 
Medicine, Tel Aviv, Israel; 3Davidoff Cancer Center, Rabin Medical Center, Petach Tikva, Israel

Background: We present a 35-year old female patient diagnosed with a grade 3, invasive ductal breast carcinoma. 
She underwent neoadjuvant chemotherapy (adriamycin, cyclophosphamide, paclitaxel). Six days following the third 
cycle of paclitaxel the patient presented with rapidly progressive weakness and decreased sensation in both legs. 
Methods: Clinical description including neurological exam, cerebrospinal fluid (CSF), magnetic resonance imaging 
(MRI) and Electromyography (EMG) findings. 
Results: Physical examination revealed sensory level (T10), proximal and distal weakness in both lower limbs 
and absence of reflexes. An MRI of the spine demonstrated diffuse leptomeningeal enhancement from T11 to S1 
including the cauda equine roots (Figure 1). Lumbar puncture showed an elevated protein level (350 mg/dL) and 4 
mononuclear cells. Cytology was negative for malignancy. 
Conclusions: The rapidly progressive neurological symptoms and the MRI findings were initially interpreted as 
likely representing leptomeningeal spread of the patient’s breast cancer. High dose dexamethasone was promptly 
initiated and she received a single radiotherapy of 3 Gy. The very high protein concentration in the CSF and 
lack of malignant cells in the CSF prompted consideration of other potential etiologies. Further radiotherapy 
was withheld. EMG demonstrated a demyelinating injury compatible with Guillain-Barre syndrome (GBS). Three 
subsequent lumbar punctures showed no evidence of malignant cells. A diagnosis of GBS was made and treatment 
with intravenous immunoglobulins was initiated, followed by a gradual clinical improvement. Two months after the 
initial diagnosis, she had a near complete resolution of her neurological deficits. Previous reports described GBS 
associated with solid tumors and hematological malignancies. It remains unclear whether the relationship between 
cancer and GBS represents a direct paraneoplastic pathophysiology, treatment-related toxicity or a coincidental 
association. This case illustrates both the tendency to ascribe new symptoms and clinical findings in cancer patients 
to progressive disease, and the importance of keeping a wide differential diagnosis for non-cancer etiologies when 
treating our patients.
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ANNEXIN A2 AUTOIMMUNITY: A NOVEL ANIMAL MODEL

Ronen Weiss1, Almog Bitton2, Limor Nahary2, MT Arango3, Ofir Zmira4, Itai Benhar2, Miri Blank3, Yehuda 
Shoenfeld3, Joab Chapman1,4

1Tel Aviv University, Sagol School of Neuroscience, Tel Aviv, Tel Aviv, Israel; 2Department of Molecular 
Microbiology and Biotechnology, Tel-Aviv University, Tel Aviv, Tel Aviv, Israel; 3Sheba Medical Center, Zabludowicz 
Center for Autoimmune Diseases, Ramat Gan, Israel; 4Neurology, Chaim Sheba Medical Center, Ramat Gan, 
Israel

Background: Antiphospholipid syndrome (APS) affects coagulation and the brain by autoimmune mechanisms. 
The major antigen in APS is beta-2-glycoprotein I (≤2-GPI) is known to complex with annexin A2 (ANXA2), and 
antibodies to ANXA2 have been described in APS. 
Methods: In order to study directly and methodically the specific role of anti-ANXA2 antibodies in APS we 
immunized mice with ≤2-GPI which contained no ANXA2 or with ANXA2 and measured antibodies to these 
proteins. In order to examine behavioral changes associated with high levels of autoantibodies to ANXA2, animal 
underwent behavioral and cognitive tests and their brains were examined for ANXA2 immunoglobulin G (IgG) 
and expression of ANXA2. 
Results: Levels of antibodies to ANXA2 measured by ELISA were 0.72 ± 0.007 arbitrary units (a.u), 0.24 ± 0.03 
and 0.02 ± 0.01 a.u for sera from ANXA2, ≤2-GPI and control mice, respectively (p  0.0001 and p = 0.037 for the 
comparison of the ANXA2 and ≤2-GPI groups to the controls). 
Conclusions: The present study suggests a novel ANXA2 immunization model for APS. This model is highly 
resembles the human pathology. This model will serve to study novel pharmacological interventions. We will 
evaluate the effect of Teriflunomide (Aubagio) on the production of pathogenic antibodies in the two mice models 
of APS.



The Annual Israeli Neurological Meeting, December 2019 The Annual Israeli Neurological Meeting, December 201980

ATYPICAL DURATION OF EPILEPTIC AND PSYCHOGENIC NON-EPILEPTIC EVENTS

Saar Anis1,2,3, Firas Fahoum1,2, Amos D. Korczyn2, Diana Sverdlov2, Sergiu Abramovici1,  
Miri Y. Neufeld1,2, Yair Mina1,2, Svetlana Kipervasser, Svetlana Kipervasser1,2

1Neurology, Eeg and Epilepsy Unit, Tel-Aviv, Israel; 2Neurology, Sackler Faculty of Medicine, Tel Aviv, Israel; 
3Neurology, Sagol School of Neuroscience, Tel Aviv, Israel

Background: Video-EEG (vEEG) is the gold standard diagnostic method to differentiate between psychogenic 
non-epileptic seizures (PNES) and epileptic seizures (ES). The duration of an event is one of the semiological 
features that distinguish epileptic from non-epileptic seizures: short spells are more likely to be epileptic, while 
longer ones are typically considered to be psychogenic. By presenting patients with unusual event length, our goal 
is to bring to the clinician attention that this rule must be used with caution. 
Methods: We retrospectively reviewed all vEEG recordings in our Tel-Aviv epilepsy monitoring-unit for five 
consecutive years (from January 2013 to December 2017). We identified patients having seizures with atypical 
duration: short PNES (lasting less than two minutes) and long ES (lasting more than 5 minutes). 
Results: 830 adult (age16 years) patients’ files were reviewed. 26 patients (3.1%, mean age 33.3±9.8 years, 12 
females) were diagnosed as having an unusual seizure duration. 12 patients (1.4%, mean age 33.6±6.6, 7 females) 
had short PNES, demonstrating motor (9/12, 75%), vocalization (5/12, 42%), and altered responsiveness (6/12, 50%) 
as the most prominent clinical features. 75% (9/12) of short PNES group had neuropsychiatric co-morbidities. 14 
patients (1.7%, mean age 33.0±12.2, 5 females) had long ES. The majority (13/14, 93%) had focal epilepsy, most with 
frontotemporal (5/13, 38%), or temporal origin (4/13, 31%).  
Conclusions: Our cases highlight two main issues in the diagnosis of paroxysmal events: a prolonged paroxysmal 
event can be due to epileptic seizure, while short events can be psychogenic. Although rare, these unusual features 
must be remembered.
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EXPOSURE TO 3-NITROPROPIONIC ACID MITOCHONDRIAL TOXIN INDUCES TAU 
PATHOLOGY IN TANGLE-MOUSE MODEL AND IN WILD TYPE-MICE 

Inbal Lahiani-Cohen1, Olga Touloumi, Olga Touloumi2, Roza Lagoudaki2, Nikolaos Grigoriadis2, Hanna Rosenmann1

1Department of Neurology, Hadassah Hebrew University Medical Center, Jerusalem, Israel, Israel; 2B’ Department 
of Neurology, Laboratory of Experimental Neurology and Neuroimmunology, Ahepa University Hospital, 
Thessaloniki, Greece

Background: Oxidative stress, particularly of mitochondrial origin, plays an important role in the pathogenesis of 
neurodegenerative disorders, including Alzheimer’s disease (AD) and other tauopathies. Controversies regarding 
the responses of tau phosphorylation state to various stimuli causing oxidative stress have been reported. Here 
we investigated the effect of 3-nitropropionic acid (3NP), a mitochondrial toxin which induces oxidative stress, on 
the tangle-pathology. 
Methods: We used 2 different protocols of 3NP injection. I. Moderate long term IP 3NP treatment of young 
double mutant (E257T/P301S, DM) -Tau-tg mice (2 times a week for 5 months). 2. Acute short term IP 3NP 
treatment of DM-tau-tg mice and of WT-mice: 13 month old DM-tau-tg mice and WT-mice (3 times a week for 1 
month). Histological analysis for tau pathology, glycogen synthase kinase 3b (GSK3b) and microglial burden was 
performed. 
Results: We detected an increase in tangle pathology in the hippocampus and cortex of the DM-Tau-tg mice 
following exposure of the mice to the toxin, as well as generation of tangles in WT-mice. This increase was 
accompanied with alterations in the level of the GSK3b, the kinase which phosphorylates the tau protein, and in 
the phosphorylation state of this kinase. A response of microglial cells was noticed. 
Conclusions: These results point to the involvement of mitochondrial dysfunction in the development of the 
tangle-pathology of mutant and non-mutant tau, and may suggest that interfering with mitochondrial dysfunction 
may have an anti-tangle therapeutic potential.
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KNOWLEDGE AND ATTITUDES OF MEDICAL PERSONAL REGARDING PATIENTS WITH 
PSYCHOGENIC NON EPILEPTIC SEIZURES

Thani Sheikh1, Sari Eran Herskovitz3, Moshe Herskovitz1,2

1Neurology, Rambam Helath Care Center, Israel; 2Faculty of Medicine, Technion, Israel; 3Art Theraphy, Community 
Support Center, Israel

Background: PNES is defined as paroxysmal events resembling epileptic seizures without concomitant changes in 
EEG. The aim of this study was to estimate the knowledge and the attitudes of medical personal regrading patients 
with PNES, and to check the correlation between these variables. 
Methods: A written questionnaire was given by hand to physicians and nurses from Emergency Room, Internal 
Medicine and Neurology departments. The questionnaire included 23 questions concerning knowledge and 
attitudes regarding PNES patients. Each answer was graded 1- 5 with higher scores meaning more knowledge and 
a more accepting attitude. The questions were grouped into 3 categories, knowledge, attitude and survey. 
Results: Overall, 47 personnel participated in this study: 11 ER, 18 Internal Medicine professionals and 18 
Neurology professionals. The seniority of participants varied from less than a year to 30 years` seniority with 
mean seniority of 8.9±9.8 years. Overall Mean knowledge score was 3.44±0.5 and mean attitude score was 
3.08±0.65. No correlation was found between knowledge and attitude scores. Non-significant difference was 
found regarding knowledge and attitudes between different departments. With a tendency of higher knowledge 
and a more accepting attitude among neurology professionals. Non-significant difference was found between men 
and women regarding attitude with women having a more accepting attitude than men. In the survey parts, there 
was a high agreement between all personal that patients with PNES are treated disrespectfully by medical personal 
and trigger anger among medical personal. 
Conclusions: Although there is a non-significant difference between different medical personals regarding 
knowledge about PNES patient we did not find any correlation between knowledge and attitudes. According 
to the survey, PNES patient are getting treated disrespectfully and trigger anger among medical personal. These 
findings may imply that the harsh attitude toward patients with PNES is not knowledge dependent but rather 
emotionally based. 
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ALS PLATEAUS: DEMOGRAPHICS, DISEASE CHARACTERISTICS, TREATMENTS, AND CO-
MORBIDITIES

Yaara Fainmesser1, Alon Abraham1,2, Batel Vainer1, Beatrice Nefussy1, Vivian E Drory1,2

1Department of Neurology, Tel Aviv Sourasky Medical Center, Neuromuscular Diseases Unit, Tel-Aviv, Israel; 2Tel-
Aviv University, Sackler Faculty of Medicine, Tel-Aviv, Israel

Objective: To identify differences in demographics, disease characteristics, treatments, and comorbidities between 
patients with amyotrophic lateral sclerosis (ALS) who experience periods of stability without disease progression 
(“plateaus”) and patients with typical progression. 
Methods: Our retrospective study used data of over 1200 patients followed up at the ALS clinic at Tel-Aviv 
Sourasky Medical Center during the years 1996-2018. From these ALS plateaus were determined (defined as 
patients with a drop of 2 points or less on the revised ALS Functional Rating Scale (ALSFRS-R) within 12 months). 
Their demographic and clinical data were compared with a group of patients with a classical ALS progression 
(average 12 points drop in ALSFRS-R within 12 months). 
Results: 78 cases and 131 controls were confirmed through chart review. Among the Plateaus, median duration 
of the plateau period was 18.5 months. Comparisons between the demographics and disease characteristics of 
cases and controls did not show any significant differences in family history, past physical activity, occupation, or 
co-morbidities. “Plateaus” were more frequently male, had a younger age at onset, lower prevalence of bulbar 
onset, and smoked more packyears. The exposure to cannabis was greater for plateaus than for controls. The odds 
of exposure to Riluzole was significantly lower in plateau patients. The exposures to other medications were not 
significantly different between groups. 
Conclusions: Lower age at onset, male gender, smoking and use of cannabis were associated with periods of 
stability in patients with ALS. Better understanding of the processes leading to disease stability might suggest 
potential treatment strategies.
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OBJECTIVE MARKERS FOR ONSET OF TRANSTHYRETIN FAMILIAL AMYLOID 
POLYNEUROPATHY IN ASYMPTOMATIC SER77TYR MUTATION CARRIERS

Amir Dori, Vera Nikitin, Adi Hersalis Eldar, Merav Ben David
Neurology, Sheba Medical Center, Tel-Aviv University, Ramat-Gan, Israel

Background: Transthyretin familial amyloid polyneuropathy (TTR-FAP) in Israel is commonly due to a Ser77Tyr 
mutation in the TTR gene, identified among Jewish Yemenite descents. Disease onset due to this mutation is 
usually after the age of 50, with unknown penetrance, progressively affecting multiple organs, and fatal within a 
few years. Early treatment delays disease progression but current therapies are not approved for healthy carriers. 
Timely diagnosis of disease –onset in minimally or asymptomatic patients is therefore imperative to provide 
effective treatment. Congo-red staining of amyloid deposits is the most objective evidence for active disease. This 
is effectively tested in skin punch biopsy, which is also used to diagnose small fiber neuropathy (SFN) by quantifying 
the intra-epidermal nerve fiber density (IENFD). However, while low IENFD may mark the pre-symptomatic phase 
of TTR-FAP, it is non-specific, occurring in SFN due to a variety of etiologies. 
Methods: We assessed for objective disease hallmarks in asymptomatic TTR Ser77Tyr mutation carriers that have 
active disease per Congo-red staining. 
Results: Eleven carriers were identified, which were asymptomatic or had non-specific, intermittent neuropathic 
symptoms with normal IENFD. Two asymptomatic carriers showed presence of amyloid in skin, accompanied by 
moderately low IENFD and showed a median neuropathy at the wrist. An additional asymptomatic carrier with a 
median neuropathy at the wrist attributed to recurrent symptomatic carpal tunnel syndrome during pregnancies 
that clinically resolved had no amyloid deposits and normal IENFD. Eight carriers showed no median neuropathy 
at the wrist, two had low IENFD but no amyloid and in three, a skin biopsy was not obtained due to young age. 
Conclusions: Electrophysiological evidence for a median neuropathy at the wrist accompanied by denervation of 
skin in asymptomatic mutation carriers suggests active (symptomatic) TTR-FAP disease.
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COMMON GENETIC BASIS OF ALS PATIENTS AND SOCCER PLAYERS MAY CONTRIBUTE TO 
DISEASE RISK 

Sigal Ben-Zaken1, Beatrice Nefussy2, Yoav Meckel1, Alon Eliakim3,4, Dan Nemet3,4, Marc Gotkine5, Dana Lorber6, 
Vivian Drory2,7

1The Academic College at Wingate, Wingate Institute, Netanya, Israel; 2Neuromuscular Diseases Unit, 
Department of Neurology, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel; 3Department of Pediatrics, 
Sapir Medical Center, Kfar-Saba, Israel; 4Department of Pediatrics, Sackler Faculty of Medicine, Tel-Aviv, Israel; 
5Department of Neurology, The Agnes Ginges Center for Human Neurogenetics, Hadassah-Hebrew University 
Medical Center, Jerusalem, Israel; 6Department of Molecular Genetics, Weizmann Institute of Science, Rechovot, 
Israel; 7Department of Neurology, Sackler Faculty of Medicine, Tel-Aviv, Israel

Background: Amyotrophic Lateral Sclerosis (ALS) is a progressive neurodegenerative disorder, that leads to 
paralysis and death usually within 3–5 years from diagnosis. Previous epidemiological studies reported a higher 
risk of ALS among soccer players and other athletes, although no cause for this association was established. The 
ACSL (long-chain-fatty-acid-CoA ligase 1) gene codes the long-chain fatty-acid-coenzyme A ligase family that plays 
a key role in lipid biosynthesis and fatty acid oxidation. The ACSL A/G polymorphism is associated with endurance 
trainability. The aim of the present study was to determine the prevalence of the ACSL A/G single nucleotide 
polymorphism among athletes and ALS patients. 
Methods: One hundred and seventy-eight ALS patients, 172 athletes (60 soccer players, 112 middle- and long-
distance runners), and 111 non-athletic controls participated in the study. Genomic DNA was extracted from 
blood or buccal cells. Genotypes were determined using the Taqman allelic discrimination assay. 
Results: The prevalence of ACSL AA genotype was significantly higher among soccer players (35.0%) and ALS 
patients (39.3%) compared to runners (16.1%) and controls (18.0%). However, ALS GG carriers had a higher 
mortality rate. 
Conclusions: We postulate that soccer players and ALS patients carry a common genetic predisposition that is 
related to impaired fatty acid utilization. Moreover, while the A allele might be associated with genetic predisposition 
toward ALS, especially among soccer players, the G allele might be associated with disease severity. Further 
research is needed in order to explore the role of the ACSL rs6552828 polymorphism in ALS.
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NOVEL PSEN1 MUTATION IN EARLY ONSET FAMILIAL ALZHEIMER DISEASE: A CASE OF 
PRENATAL DIAGNOSIS

Penina Ponger1,3, Dalit Barel1, Adi Reches1,2, Yuval Yaron1,2, Hagit Baris Feldman1,2

1Genetics Institute, Tel-Aviv Sourasky Medical Centre, Tel-Aviv, Israel; 2Sackler School of Medicine, Tel-Aviv 
University, Tel-Aviv, Israel; 3Department of Neurology, Tel-Aviv Sourasky Medical Centre, Tel-Aviv, Israel

Background: Early-onset Alzheimer disease, type 3 (AD3) is an autosomal dominant form of AD, caused by 
heteroyzygous mutations in PSEN1 gene. The gene encodes presenilin-1 protein, which forms the catalytic 
component of y-secretase. Disease phenotype is severe with onset usually at 40-50 years, and relatively rapid 
progression. Additional clinical features include seizures, myoclonus and dystonia; dysphagia and spastic paraplegia. 
Frontotemporal dementia (FTD) shows overlapping phenotype and includes language impairment and personality 
changes. We present the first Israeli pedigree with a novel PSEN1 mutation. 
Methods: An extended family of Jewish Iraqi origin, manifesting AD3, presented to our clinic in view of family 
planning. Molecular studies were performed on genomic DNA obtained after genetic counseling and informed 
consent. The PSEN1 mutation was identified using FTD panel sequencing of the index case. 
Results: The proband’s disease onset was at age 42 with progressive personality changes, frontal cognitive 
dysfunction and decline over a decade. The proband’s family history consisted of deceased father and sibling with 
similar disease course (onset at age 50), as well as a niece with disease onset at age 45. The proband was found to 
carry a novel heterozygote PSEN1 missense mutation, c.494GT, p.Trp165Leu, classified as likely pathogenic (ACMG 
criteria). The proband’s niece was found to be a carrier of the same PSEN1 mutation, further supporting variant 
pathogenicity. Following genetic counseling for the proband`s son, discussing prenatal diagnostic options, and 
psychiatric risk evaluation of the proband’s son, prenatal diagnosis of his fetus was completed. The fetus was not 
found to carry the family mutation. 
Conclusions: Next generation sequencing enables molecular diagnosis of Early-onset familial AD. Based on this 
case we wish to increase awareness of ethical, legal, and psychosocial implications of prenatal and preimplantation 
genetic testing and provide recommendations for genetic counselling in such complex cases based on our institute 
experience and international guidelines.
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CEREBRAL AMYLOID ANGIOPATHY RELATED INFLAMMATION (CAA-ri) IN HIV PATIENT- 
DIAGNOSOS AND TREATMENT QUESTIONS

Yitzhak Friedman, Eitan Auriel
Neurology, Rabin Medical Center, Petah-Tikva, Israel

Cerebral amyloid angiopathy related inflammation (CAA-ri) is a rare manifestation of CAA in which an inflammatory 
process causes rapidly developing neurological deficits. A definitive diagnosis of CAA-ri requires brain biopsy to 
identify amyloid plaques surrounding the blood vessels. Probable or possible diagnosis of CAA-ri can be made 
according to clinical and radiological criteria recently published, including headache, focal neurological deficits, MRI 
findings of white matter hyperintense signal, lobar micro/macro-bleeding or superficial hemosiderosis. Treatment 
of CAA-ri patients with high dose immunosuppressive therapy may lead to remarkable recovery both clinically 
and radiology. Currently, little is known about the pathophysiology and cusses of CAA-ri. 
A 62-year-old man was diagnosed with acquired immunodeficiency syndrome (AIDS) since the age of 47 and 
treated with antiretroviral treatment. During years of routine follow-up visits, he had CD4 counts  400 cells/ml 
and viral load below detection level. 
He was admitted to the hospital due to severe headache, severe hypertension, and a first-ever epileptic seizure, 
followed by left hemiparesis. CT scan demonstrated a large right frontal lobar hemorrhage with modest mass 
effect. CTA showed no evidence of a vascular malformation. During the rehabilitation period, his cognitive status 
progressively declined. MRI scans showed multiple microbleeds, superficial hemosiderosis and extensive white matter 
hyperintense lesions. The differential diagnosis included HIV-related progressive multifocal leukoencephalopathy 
(PML), other opportunistic infections and HIV encephalopathy. A comprehensive evaluation for a cerebral infection 
was negative including JCV. Brain biopsy was positive for amyloid staining. High dose steroid treatment was 
commenced and the patient showed significant clinical and radiological improvement. 
This is the first documentation, to our knowledge, of CAA-ri in an HIV patient. Probable or possible diagnosis of 
CAA-ri based on clinical and radiological criteria may not be sufficient in HIV patients because similar findings may 
be found in other HIV-related cerebral conditions in which immunosuppressive treatment can be harmful. Brain 
biopsy may be mandatory in such cases.
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GENE TREATMENT FOR ACHROMATOPSIA REAVELS CORTICAL RECOVERY IN ADULTHOOD 

Ayelet Mckyton, Eyal Banin, Netta Levin
Neurology, Hadassah Hebrew University Medical center, Jerusalem, Israel

Background: Achromatopsia is a genetic condition caused by the dysfunction of the retina’s cones resulting in 
poor acuity, complete color blindness, foveal scotoma and photophobia (light sensitivity). Lately, gene therapy 
was developed to restore cones’ function and the first patient was operated. The only behavioral improvement 
reported was photophobia decrease. 
Methods: We had the chance to scan this patient before and 3 months after surgery as well as a control participant 
using fMRI procedures. We used a localizer to define functional visual areas for faces, houses, limbs, motion and 
color. We also scanned participants while viewing a moving bar stimulus in order of defining early visual areas and 
the size and eccentricity of the population receptive fields (pRFs). 
Results: As opposed to the control participant, there were no color activated regions in the patient’s brain both 
before and after surgery. Before surgery, expected differences between the patient and the control participant were 
observed in terms of coherence level and the pRFs’ eccentricity and size. Remarkably, after surgery, improvement 
was observed in early visual areas in all three parameters leading patient’s parameters closer to the control 
participant’s levels. 
Conclusions: Our results demonstrate a striking recovery of the early visual cortex at a late age after partial 
visual deprivation from birth. We will follow the patient in his recovery process to find out whether this cortical 
recovery will lead in the future to behavioral changes in terms of visual field, acuity or color vision.
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ETHNICAL DIFFERENCES BETWEEN ISRAELI JEWS AND ISRAELI ARABS WITH STROKE MIMICS 
PRESENTING TO THE EMERGENCY DEPARTMENT AS STROKE CODES

Alon Bar1, Nechama Kaufman1, Mindy Willinger1, Tzvika Sacajiu1, Mordechai Lynn1, Joel Cohen1, Amsalem Yakov2, 
Natan Bornstein1, Roni Eichel1
1Neurology, Shaare Zedek Medical Center, Jerusalem, Israel; 2Interventional Neuroradiology, Shaare Zedek 
Medical Center, Jerusalem, Israel

Backround: Stroke mimics (SM) form a significant proportion of cases in acute stroke services. Up to 50% of 
Stroke Codes in a stroke Service can be SM. Ethnic differences in the characteristics, management and outcome 
of acute ischemic stroke between the Israeli Arab and Jewish populations are well described. Little is known about 
ethnic differences in SM. 
Methods: We used our institutional stroke registry to analyze retrospectively all SM that presented to our ER as 
Stroke Codes between Sep. 2017-Dec 2019. We focused on differences in Age, Gender, type of transportation to 
ER, final diagnose at discharge, family status and symptoms and main complains at presentation. 
Results: Between the analyzed time period 521 SM were admitted to our institution as Stroke Codes with Median 
Age of 70.5 (Range 20-99) and 54.9% Female, Israel Jews 78.3%(n=408), Israel Arabs 18.6% (n=97) and non-
Israelis 1.9% (n=10). Differences in both ethnic groups were found for clinical presentation with Confusion 17.5% 
(p=0.042) and Headache 60%(p=0.005) being significantly more frequently in Israeli Jews. Age (0.146), gender 
(0.692), type of transportation (0.806), final diagnosis (0.192), family status (0.618) and other clinical presenting 
symptoms were all not significantly different between both ethnical groups. 
Conclusion: Significant ethnical differences between Israel Jews and Arabs with SM exist in clinical presenting 
symptoms to the ER but not for age and transportation mode as was previously described for stroke patients. 
Language and cultural differences could be reasons to explain these results and could significantly influence the 
perception of physicians while assessing these patients during a stroke code.
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HUMAN MUSCLE PROGENITOR CELLS OVEREXPRESSING NEUROTROPHIC FACTORS 
ALLEVIATE BOTH MOTORIC AND SENSORY DEFICITS IN A SCIATIC NERVE INJURY MOUSE 
MODEL

Reut Guy1, Frida Grynspan2, Tali Ben-Zur1, Avraham Panski3, Ron Lamdan3, Uri Danon2,  
David Yaffe4, Daniel Offen1

1Human Molecular Genetics and Biochemistry, Sackler Faculty of Medicine, Felsenstein Medical Research Center, 
Tel Aviv University, Tel Aviv, Israel; 2Stem Cell Medicine, Ltd, Jerusalem, Israel; 3Department of Orthopedics 
Surgery, Hebrew University Hadassah Medical Centers, Jerusalem, Israel; 4Department of Molecular Cell Biology, 
Weizmann Institute of Science, Rehovot, Israel

Background: The peripheral nervous system has an intrinsic ability to regenerate after injury. However, this 
process is slow, incomplete, and often accompanied by disturbing motor and sensory consequences. The main goal 
of this study is to examine the feasibility of administration of human muscle progenitor cells (hMPC) overexpressing 
neurotrophic factor (NTF) genes, known to protect peripheral neurons and enhance axon regeneration and 
functional recovery, to ameliorate motoric and sensory deficits in sciatic nerve injury (SNI) mouse model, which 
is the most common model for studying peripheral nerve injury. 
Methods: To this end, hMPC were isolated from a human muscle biopsy, and manipulated to ectopically express 
BDNF, GDNF, VEGF, and IGF-1. These hMPC-NTF were transplanted into the gastrocnemius muscle of mice after 
SNI, and motor and sensory functions of the mice were assessed using the CatWalk XT system and the hot plate 
test. 
Results: ELISA analysis showed that genetically manipulated hMPC-NTF express significant amounts of BDNF, 
GDNF, VEGF, or IGF-1. Transplantation of hMPC-NTF was shown to improve motor function and gait pattern 
in mice following SNI surgery, as indicated by the CatWalk XT system 7 days post-surgery. Moreover, using the 
hot-plate test, performed 6 days after surgery, the treated mice showed less sensory deficits, indicating a palliative 
effect of the treatment. ELISA analysis following transplantation demonstrated increased NTF expression levels 
in the gastrocnemius muscle of the treated mice, reinforcing the hypothesis that the observed positive effect was 
due to the transplantation of the genetically manipulated hMPC-NTF. 
Conclusion: The use of hMPC-NTF demonstrates the feasibility of a treatment paradigm, which may lead to 
rapid, high-quality healing of damaged peripheral nerves due to administration of hMPC. Our approach suggests a 
possible clinical application for the treatment of peripheral nerve injury.
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STROKE-LIKE SYMPTOMS AS PRESENTING SYMPTOMS OF NERIUM OLEANDER TOXICITY

Mikhal E. Cohen, AMIR Janah, MORDECHAI Lynn, NATAN Borenstein, Roni Eichel
Neurology, Shaare Zedek Medical Center, Jerusalem, Israel

Background: Nerium oleander toxicity has been well described in the literature since the antiquity. It principally 
affects the heart, causing possibly fatal cardiac arrhythmia, and the gastro-intestinal system with symptoms such 
as nausea and vomiting, excess salivation, abdominal pain and diarrhea. Neurological symptoms such as tremor, 
seizures and coma have also been described. 
Method: Case report: We describe the first case of a patient presenting with stroke-like symptoms before 
developing more typical signs of Nerium oleander toxicity. 
Results: We describe the case of a patient presenting to the emergency room in a state of acute confusion, with 
marked dysphasia characterized by impairment in word naming, repetitions and speech fluentness as well as word 
perseverations. After a stroke was ruled out, the patient developed heart arrhythmia which necessitated cardio-
pulmonary resuscitation and later, admission to the intensive care unit. 
Conclusion: Nerium oleander toxicity is principally due to the presence of cardiac glycoside, mainly oleandrin and 
oleandrigenin, affecting the functioning of the Na-K ATPase. Unless digoxin (another well-known cardiac glycoside) 
which does not cross the blood brain barrier, oleandrin has been shown to accumulate in the central nervous 
system in murine models. Neurological focal signs, even not previously described, can be caused by oleandrin or 
other compounds of Nerium oleander. Early recognition of Nerium oleander poisoning is critical since it can often 
result in patient death.
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ETHNICAL DIFFERENCES IN ISRAELI JEWS AND ISRAELI ARABS WITH MULTIPLE SCLEROSIS 
AND PREDICTIVE PARAMETERS, A SINGLE CENTER EXPERIENCE

Malek Abu-Lafi, Roni Eichel, Natan Bornstien, Isabelle Korn-Lubetzki
Neurology, Shaare Zedek Medical Center, Jerusalem, Israel

Background: Multiple sclerosis (MS) is a chronic autoimmune, inflammatory neurological disease of the central 
nervous system (CNS). Ethnical differences between Israeli Jews and Israeli Arabs with MS were previously 
described, including presenting symptoms. Less is known about differences in both ethnical groups with MS and 
predictive parameters to relapses. 
Patients and methods: We conducted a retrospective study on 48 patients diagnosed with MS according to 
McDonald’s criteria (2017) and followed up in Share Zedek Medical Center MS clinic from the year 2000 to 
2019. Various clinical, radiological, electrophysiological and biochemical parameters were statistically analyzed for 
ethnical and demographic differences. 
Results: From the Forty-eight MS patients, 72.9% (35) were females (F: M sex ratio 3:1). The mean age at 
presentation was 32 (19-50). The demographic distribution was 66.6% (32) Jewish (Jewish: Arab ratio 3:1). Age was 
not a statistically significant predictor for early recurrence (within one year of initial attack) as well as initial need 
for rehabilitation (P = 0.47, P = 0.48) respectively. Females were more likely to present with an early recurrence 
(P = 0.02) but were less likely to need rehabilitation initially (P = 0.02). Israeli Jews were less likely to need 
rehabilitation (P = 0.04). Arab patients were more likely to present with a higher number of MRI lesions initially 
(P = 0.02). However, size and morphology of MRI lesions were not significantly different between the two studied 
demographic groups as were Positive CSF findings and Visually Evoked Potentials not significantly different. 
Conclusions: The current study revealed that Arab patients are more likely to present with a higher number of 
White Matter Lesions in the initial MRI, signifying the possibility of a more active disease pathology and faster 
progression to clinically definite MS.
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CEREBRAL VENOUS THROMBOSIS – A MIGRAINE MIMIC?   

Amir Janah, Malek Abu-Lafi, Abraham Avi Ashkenazi
Neurology, Sha’are Zedek Medical Center, Jerusalem, Israel

Background: Headache is a common symptom in patients at the emergency department (ED). Differentiating 
between a primary headache and a potentially life threatening secondary headache is essential. We describe two 
pregnant women with acute migrainous headache who were found to have cerebral venous thrombosis (CVT). 
Methods: Two case reports with clinical history, examination, imaging results, treatment and follow up. 
Results: Case 1: A 24 year old previously healthy 11-week pregnant woman presented to the ED with a 3-day 
history of severe bi-frontotemporal headache, nausea, vomiting and photophobia. She had no prior history of 
headaches. On exam she was afebrile, awake, alert and in distress from pain. There were no papilledema or nuchal 
rigidity. MR imaging showed no flow in the superior sagittal sinus, the right transverse and sigmoid sinuses, and 
jugular vein. She was started on enoxaparin SC, with gradual headache improvement. Work up reveled protein S 
deficiency. On follow up one month later she was neurologically intact with only moderate headaches.  Case 2: A 20 
year old previously healthy 8 week pregnant woman presented to the ED with severe bi-frontal pulsatile headache 
and nausea. The headache was preceded by left arm paresthesia and heaviness. She had no prior headache history. 
On exam she had left arm pronation and hypoesthesia and no papilledema. MR imaging showed thrombosis of 
the right vein of Trolard with a right parietal hemorrhagic infarction. She was started on enoxaparin SC. During 
admission she had a left focal seizure that resolved after treatment with midazolam and levetiracetam, with no 
recurrence. Work up showed protein C and anti-thrombin 3 deficiency. On follow up 5 weeks later she was 
asymptomatic and neurologically intact. 
Conclusion: The clinical differentiation between CVT and migraine may be challenging. A high index of suspicion 
is required to avoid misdiagnosis and adverse outcome.
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UNUSUAL CASE OF GRANULOMATOSIS WITH POLYANGIITIS (GPA) WITH CLUSTER 
HEADACHE AS FIRST PRESENTING SYMPTOM

Musab Harbawi, Roni Eichel, Natan Bornstein, Shira Markowitz
Neurology, Shaare Zedek Medical Center, Jerusalem, Israel

Background: Granulomatosis with polyangiitis (GPA) is a rare, autoimmune disease of unknown etiology. Its 
manifestations involves many organ systems. Neurologic manifestations includes mononeuritis multiplex, cranial 
nerve abnormalities, and sensorineural hearing loss. Central nervous system involvement include hypertrophic 
pachymeningitis, vasculitis, hypophysitis, posterior reversible encephalopathy syndrome (PRES) or isolated mass 
lesions. Here we present an atypical case of a GPA which cluster headaches as presenting symptom. 
Methods: Case Report 
Results: A 20 years old previously healthy patient presented to our ER with a history of severe headache for 
the last month. His headache was characterized by attacks of severe pain around the right eye accompanied 
with tearing and “running nose” from the right nostril. He would experience up to 5 attacks a day but have 
still mild headache between attacks. The Neurological exam was normal but signs of swollen nose and eye lids 
were prominent. Preventive treatment for cluster headache with verapamil and treatment with Triptans during 
attacks were ineffective. MRI-Brain was normal but revealed some mucosal thickness of nasal and parnasal sinuses. 
Treatment for the suspicion of Hemicrania with Indovis was ineffective. Further Investigation revealed leukocytosis 
WBC 18.7K with PMN 76%. CRP 7.12, ESR 45 increasing to 89 ml/hr, increased protein 71mg/dl in CSF with 
normal cell count and glucose level, normal opening pressure, and normal pathology. Workup for chronic infectious 
meningitis was negative. Vasculitis panel revealed positive C-ANCA, with ANCA- Anti PR3 level 101 IU/ml. ANA 
was negative. Biopsy of the nasal septum revealed granulomatotic inflammation consistent with GPA. 
Conclusion: CLUSTER HEADACHE is a severe unilateral headache lasting 15-180 minutes with autonomic 
symptoms. In our patient ongoing headaches also between attacks and facial deformities with edematous nose 
were red flags to point to a secondary headache. Such cases with increased CRP should be considered for 
evaluation for GPA.
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ANTERIOR THALAMIC DEEP BRAIN STIMULATION FOR TREATMENT OF EPILEPSY 
REFRACTORY TO VAGAL NERVE STIMULATION – A CASE SERIES

Gadi Miron2, Itai Loushy2, Yelena Skripai2, Svetlana Kipervasser1,2, Ido Strauss1,3, Itzhak Fried1,3, Firas Fahoum1,2

1Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel; 2Epilepsy and EEG Unit, Tel Aviv Medical Center, 
Tel Aviv, Israel; 3Functional Neurosurgery Unit, Tel Aviv Medical Center, Tel Aviv, Israel

Background:  Vagal nerve stimulation (VNS) and anterior thalamic deep brain stimulation (DBS) are effective 
palliative neuromodulatory therapies for patients with drug-resistant epilepsy (DRE). However, little is known 
regarding the effect of DBS treatment in patients refractory to VNS, or the added efficacy of simultaneous VNS and 
DBS treatment. We aimed to report the clinical effect of adding DBS therapy in patients with epilepsy resistant to 
both pharmacological and VNS treatments.   
Methods: We retrospectively examined the clinical charts of all consecutive patients with epilepsy refractory to 
both medical therapy and VNS, and that were treated with DBS. Monthly seizure rates, seizure characteristic, post-
ictal recovery, adverse effects, changes in anti-epileptic drugs and stimulation parameters were assessed. 
Results: A total of 9 patients (5 males) were included in this study. Average age at DBS implantation was 32.7±8.2 
years, epilepsy duration was 23.6±7.0 years, and average follow-up time with DBS therapy was 13.9±8.5 . Four 
patients had concomitant activation of DBS and VNS (DBS/VNS, 3 males, age 29.0±10.5 years, follow up 12.8±8.4 
months), whereas the remaining 5 patients had inactivated VNS (DBS only, 2 males, age 35.6±6.5years, follow 
up 14.8±11.0 months). Overall, average seizure rate reduction was 44.1±38.0% at 3 months, and 69.5±28.0% at 
last follow up. AED use increased on average by 0.6±2 AEDs, and patients required an average increased DBS 
voltage of 0.9±0.8 V. No statistically significant differences were found between DBS/VNS and DBS only patients in 
parameters examined. Two perioperative respiratory complications occurred in the DBS/VNS patient . 
Conclusions: We demonstrate that patients with DRE who failed VNS therapy may benefit from DBS treatment 
targeting the anterior thalamic nuclei, yet, we found no additional efficacy of combining the two neuromodulatory 
therapies in this small patient cohort. 
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LEVETIRACETAM-INDUCED SEIZURE AGGRAVATION

Tal Friedman Korn, Roua Hamed, Sara Eyal, Dana Ekstein
Neurology, Hadassah Medical Center, Jerusalem, Israel

Background: Since the development of antiepileptic drugs (AEDs), clinical observation of paradoxical drug- induced 
worsening of seizures have been reported. There are only few reports in the literature regarding worsening in 
seizure frequency in patients treated with Levetiracetam (LEV), but a two newly published studies proposed an 
association between cortical dysplasia and LEV-induced seizures aggravation. 
Methods:  We reviewed 3 cases of patients who were treated in Hadassah and had worsening of their seizures 
under treatment with LEV. 
Results:  We present 2 females with drug-resistant temporal lobe epilepsy and 1 male patient with temporal lobe 
epilepsy which is eventually drug responding. LEV was added to the preexisting AEDs without their doses being 
modified. All patients reported an increase in seizure frequency and one patient reported fatigue. No other factors 
that might have affected seizure frequency such as concomitant infections, or other medical disorders were 
identified. MRI showed bulging of the amygdala in 1 patient, cortical dysplasia in the other and 1 patient showed 
questionable pathology of the sulci in the left temporal lobe. LEV treatment was stopped after 1-6 months in all 
patients and was followed by a substantial decrease in the number of seizures. One patient underwent invasive 
monitoring-guided partial resection of the epileptogenic zone in the left posterior temporal lobe, limited by 
location of speech areas. Pathological examination of the resected specimen revealed sub pial gliosis, with no sign 
of cortical dysplasia. 
Conclusions: All 3 patients had temporal lobe epilepsy, even though not all of them had cortical dysplasia, 
suggesting various possible mechanisms for the phenomenon. We intend to check for alterations in substrates 
of LEV in the brain biopsy driven from one of the patients and to assess the extent of LEV-induced seizures 
aggravation in our epilepsy patients population seen in the clinic during one year.
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SPECIFIC PEPTIDE BASED CASPASE-6 INHIBITION LEADS TO RECOVERY FROM MOTOR 
DEFICITS IN A MOUSE MODEL OF FOCAL ISCHEMIC INJURY

Ariel Angel, Reut Guy, Rotem Volkman, Israel Aharony, Daniel Offen
Department of Human Molecular Genetics and Biochemistry, Tel Aviv University, Israel

Background: Stroke is a life-threatening neurological disease with debilitating effects and limited therapeutic 
options. Cell death by apoptosis appears in cerebral ischemia, and it occurs through various pathways. Inflammation 
is also believed to be involved in the pathogenesis of ischemic stroke and contributes to the degree of brain injury. 
Over the past years, increasing evidence has implied a significant connection between caspase-6 activity and the 
progression and severity of stroke through those pathways. Therefore, inhibiting caspase-6 activity was suggested 
as a promising therapeutic strategy in order to provide protection from inflammation and cell death induced 
motor and behavioral deficits. 
Methods: To this end, a novel caspase-6 inhibitor peptide, ED-11, based on the caspase-6 cleavage site and fused 
with a cell-penetrating sequence was used to treat stroke induced mice. In this study, we used the vasoconstrictor 
endothelin-1 to induce focal ischemic injury in mice by direct injection into the striatum. The ED-11 peptide or 
control were injected subcutaneously daily for five days following stroke and motor deficits were evaluated using 
the cylinder test. 
Results: Mice treated with the peptide showed significant decreased motor asymmetry compared to the control 
group. Moreover, administration of the peptide showed a reduction in mRNA levels of pro-inflammatory cytokines 
suggesting a pathway dependent mode of action. 
Conclusion: Our findings reveal the potential of substrate-based caspase inhibition as a therapeutic strategy, and 
present a promising agent for the treatment of stroke. 
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THROMBOLYSIS IN MILD ISCHEMIC STROKE NIHSS 5, A SINGLE CENTER EXPERIENCE

Lamya Ahmad Abdallah, Natan Bornstein, Joel Cohen, Mordechai Lynn, Nizar Horrany,  
Mindy Willinger, Roni Eichel
Neurology, Shaare Zedek Medical Center, Jerusalem, Center, Israel

Background: Thrombolytic therapy (IV-tPA) is an approved therapy for acute ischemic stroke (AIS) within 4.5 
hours from symptoms onset. The effectiveness and risks of tPA for mild strokes with NIHSS  5 is not yet well 
established. We conducted a study to compare the outcomes of tPA treated and untreated patients with mild 
strokes with NIHSS  5. 
Methods: All patients admitted with mild ischemic strokes NIHSS 
Results: During 2018, 405 patient (median age of 65, female 42.7%) with AIS and NIHSS less than 5 were admitted, 
and 70 received IV tPA therapy. No significant differences was noted for age, gender, common risk factors. No 
significant difference in mRS (0-2) at discharge between treated and untreated patient could be found (p= 
0.789). No complications or intracerebral hemorrhage occurred in both groups. The most common neurological 
symptoms of these patients were gait ataxia (17%), the latter not being reflected by NIHSS scores. 
Conclusions: The data suggests that IV tPA may be safely administered to patients with mild strokes. But our 
registry could not prove better outcome with treatment of these patients. Mild stroke incorporate often gait 
ataxia which is not reflected in the NIHSS and might therefore significantly underestimate the functional disability 
caused by stroke. In the future this group of patients should be analyzed separately.
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SEROTONIN TRANSPORTER POLYMORPHISM IMPACT ON CORTISOL LEVEL AND OUTCOME 
AFTER STROKE

Jeremy Molad1, Einor Ben-Assayag1,2, Estelle Seyman1, Oren Tene3, Dana Amar1,2, Efrat Kliper1, Amos Korczyn2, 
Natan Bornstein4, Shani Shenhar-Tsarfaty1,2, Hen Hallevi1,2

1Department of Neurology, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel; 2Faculty of Medicine, Tel-Aviv 
University, Tel-Aviv, Israel; 3Department of Psychiatry, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel; 
4Department of Neurology, Shaare-Zedek Medical Center, Jerusalem, Israel

Background: The short allele of a polymorphism in the promoter region of serotonin-transporter gene 
(5-HTTLPR) is related to reduced serotonin transporter efficiency and an increased vulnerability to stress and 
mental disorders. This allele was reported as associated with hypothalamic-pituitary-adrenal (HPA)-axis reactivity 
to stress, depression and negatively impact on memory. Acute stroke is associated with elevated cortisol levels 
as part of the reaction to a stress provoking event. We investigated whether 5-HTT genotype interacts with 
physiological stress to impact on outcome after stroke. 
Methods: Data from 485 non-depressed cognitively intact first-ever mild to moderate stroke patients from 
the TABASCO study was available. Patients underwent MRI scans, saliva cortisol measure and comprehensive 
neuropsychological assessments at admission, 6, 12 and 24 months thereafter. 
Results: Carriers of the 5-HTT-s allele (23.2%) had significantly higher admission bedtime salivary cortisol 
(p=0.042) and more depressive symptoms 12 and 24 months after the index event (p=0.043, p=0.05, respectively) 
than non-carriers. Higher admission salivary cortisol levels negatively correlated with hippocampal and amigdalar 
volume at admission (r=-0.257, p=0.004; r=-0.177, p=0.048, respectively) as well as with lower cognitive and 
higher depression scores 24 months post-stroke (r=-0.2, p=0.032, r=0.245, p=0.007, respectively). The association 
between salivary cortisol levels, depressive and cognitive scores was stronger in 5-HTT-s carriers than non-
carriers. 
Conclusions: We report that carriers of the 5-HTT-s allele may be at risk to develop depressive symptoms post-
stroke. The interactive effects of the s allele and cortisol levels on hippocampal volume and post-stroke depressive 
symptoms, as well as cognitive performance, suggest that the negative effect of the serotonin polymorphism on the 
development of post-stroke depression and cognitive decline is mediated by the HPA axis. Since genetic factors 
may influence vulnerability to the adverse effects of stress, serotonin receptors may provide a novel target for 
therapeutics to prevent depression and cognitive deterioration in stroke patients.
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ESTIMATION OF RISK FACTORS’ PREVALENCE IN A GROUP OF YOUNG ISCHEMIC STROKE 
PATIENTS

Anda Eilam1,2, Muntaser Na’amna1,2, Ronit Gilad1,2

1Neurology, Kaplan Medical Center, Israel; 2Hebrew University, Medicine Faculty, Israel

Background: Ischemic brain events are an important cause of morbidity and mortality.The incidence, the etiology, 
risk factors of stroke in a young population differ significantly from those in older population. The series so far 
contained small number of patients and only a minority reported brain and vascular imaging. All this promote the 
need to better characterize the population of young stroke patients in terms of demographic characteristics and 
risk factors. 
Patients and Methods: The population included patients who were hospitalized at the Kaplan Medical Center 
due to an ischemic brain event (transient ischemic attack or stroke) during the period of 2009-2017 and at the 
time of the event their age was 50 years and below. The study was carried out by retrospective examination and 
data collection from patients` files. 
Results: The majority of patients were over 40 (51%). The likelihood of an ischemic brain event was found to 
increase with age. (20% between ages 18-30, and 29% between ages 31-40).In terms of risk distribution by age 
group: in the older group, ages 41-50, most were found to suffer from hypertension (90.9%), diabetes (90.5%) and 
hypercholesterolemia (65%). The majority of patients clearly seen with APLA syndrome were under 40 (75%). 
Patent foramen ovale is most commonly observed in patients under 40 (87.5%). 
Conclusion: Patients in the older group (ages 41-50) actually behave in terms of risk factors as the older patients 
(over 50). The common risk factors in this group are hypertension, diabetes and hyperlipidemia. While in the 
under-40 group, other risk factors were found: APLA syndrome, PFO. The definition of stroke in the young 
as ischemic event in patients under 50 is essentially arbitrary. From our data there is no need to expand lab 
investigations in patients aged 41-50, but only in younger ones.
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A CASE REPORT OF 4H SYNDROME CAUSED BY A HOMOZYGOUS ABNORMALITY OF THE 
POLR3B GENE WITH LATE ONSET OF NEUROLOGICAL AND ENDOCRINOLOGICAL FEATURES

Tamer Joubeh1, Naaem Simaan1,3, Nadra Samara2, Radi Shahien1,3

1Neurology, Ziv Medical Center, Safad, Israel; 2Genetic, Ziv Medical History, Safad, Israel; 3Faculty of Medicine, Bar-
Ilan University, Safad, Israel

Background: Leukodystrophies are rare progressive hypomyelinating diseases of unknown origin characterized 
by central and peripheral hypomyelination. 4H syndrome, called POLR3-Related Leukodystrophy, characterized by 
central and peripheral hypomyelination, hypogonadotropic hypogonadism and hypodontia . 
Methods: We report here the first case in Israel of 24 year old female diagnosed with 4H leukodystrophy , 
presented as late onset of ataxia and cognitive dysfunction . Case presentation: 24 year-old woman was admitted 
to the neurology department due to cognitive decline, amenorrhea and abnormal brain MRI finding. Her past 
medical history revealed myopia at 5 years old with gradual deterioration and absent two teeth since birth. Her 
neurological examination revealed cognitive dysfunction (MOCA 14/30) and bilateral mild ataxia of heel-shin 
test. EEG showed slow mild general activity and EMG wasnormal.MRI of brain showed diffuse symmetrical white 
matter hypomyelinating pattern, cerebellar atrophy and thinning of the corpus callosum. Gynecological evaluation 
showed normal ovaries. Hormonal profile including Thyroid Function Tests, Prolactin, Estradiol, Cortisol, FSH, LH, 
DHEA, SO4 and Testosterone were normal. Lutinizing Releasing Hormone ( LRH) test showed Hypogonadotropic 
Hypogonadism. Genetic testing: whole exome sequencing was performed in Otogenetics Laboratories (CLIA 
lab) which identified homozygous disease causing variant in the gene POLR3B gene, the variant was c.2005GA , 
p.Ala669Thr. 
Conclusion: we report here the first case in Israel diagnosed with 4H leukodystrophy, Presented as late onset of 
mild ataxia,cognitive dysfunction,hypogonadotropic hypogonadism, hypodontia. WithPOLR3B gene novel mutation.
The variant was not reported previously in literature as disease causing variant.
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ANTIEPILEPTIC DRUG WITHDRAWAL SEIZURES IN PATIENTS WITH JUVENILE MYOCLONIC 
EPILEPSY

Elyasaf Hofi1, Mordekhay Medvedovsky2, Dana Ekstein2, Mais Nassar4, Sara Eyal3
1School of Medicine, the Hebrew University of Jerusalem, Jerusalem; 2Neurology, Hadassah Medical Center, 
Jerusalem; 3Institute for Drug Research, The Hebrew University of Jerusalem, Jerusalem; 4Internal Medicine, Ziv 
Medical Center, Tsfat

Background: Patients with juvenile myoclonic epilepsy (JME) are especially prone to have antiepileptic drugs 
(AEDs) withdrawal seizures (WS). We aimed to clarify whether WS in JME patients are caused by a high tendency 
of seizure-free patients for non-adherence or by a constitutive increased sensitivity to drug withdrawal. 
Methods: Epilepsy patients followed in a tertiary epilepsy clinic between 2010 and 2013 were included in the 
study. WS prevalence was compared between drug-responsive and drug-resistant JME patients and patients with 
other types of epilepsy. 
Results: 23 JME patients (16 drug-responsive and 7 drug-resistant) and 138 patients with other epilepsies (74 
drug-responsive and 64 drug-resistant) were included. JME patients were younger and included more women 
than non-JME patients. Significantly more WS were seen in JME than in non-JME patients (p=0.01), and in the 
drug-resistant fraction of JME patients in comparison to drug-resistant non-JME patients (p=0.02). No significant 
difference was found in the prevalence of WS between drug-responsive and drug-resistant JME patients. The main 
AED discontinued in JME was valproic acid (VPA), especially in women. 
Conclusion: Our findings suggest a higher sensitivity of JME patients to withdrawal of medications. It is important 
to educate JME patients about treatment adherence and their physicians - about carefully reducing or replacing 
AEDs, to mitigate the morbidity and mortality related to AED withdrawal.
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ISOLATED NEUROMYOTONIA IN GASTROCNEMI MUSCLES BILATERALLY

Anda Eilam1,2, Volodymyr Samogalsky1, Ronit Gilad1,2

1Neurology, Kaplan Medical Center, Israel; 2Hebrew University, Medicine Faculty, Israel

Background: Isaacs’ syndrome is characterized by peripheral nerve hyper excitability. The most common clinical 
symptoms are continuous muscle activity-myokimia, cramps, slow muscle relaxation and dysautonomic signs. 
Acquired hyper excitability of peripheral nerves was first associated with autoantibodies that target VGKC. 
The principal autoantigens defined most commonly were the leucine-rich glioma-inactivated protein 1 (LGI1) in 
the central nervous system and contactin-associatedprotein-like2 (CASPR2) in both the peripheral and central 
nervous system. 
Patient: A 38-year old woman, presented with pain and muscle twitching in both calfs for 2 month. It started 
gradually within a few days and increased later. This was accompanied by profuse sweating unrelated to heat 
exposure. Neurological examination was remarkable only for muscle myokimia (continuous muscle twitches) only 
in gastrocnemius muscles on both sides. 
Results: EMG showed fasciculation along with neuromyotonic discharges, with wave frequency and amplitude 
typical of Isaacs’ syndrome in gastrocnemius muscles on both sides. Other muscles activities and nerve conduction 
studies were normal.CASPR2 and LGI1 antibodies were positive, with high titers in blood, but negative in CSF. 
Positive transglutaminase antibodies and a colonoscopy performed later on were suggestive of coeliac. 
Conclusion: Our patient is remarkable for the confinement of the abnormal spontaneous muscle activity, clinically 
and electrographically to the gastrocnemii muscles only, for several month, sparing other muscles. Isaac’s syndrome 
was described in conjunction to other autoimmune diseases such as SLE, Sjogren disease, rheumatoid arthritis 
and myasthenia, but to the best of our knowledge no previous case associated with coeliac was described before.
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NETWORK DYNAMICS IN THE PRIMARY MOTOR CORTEX OF MICE WITH EXPERIMENTAL 
PARKINSON`S DISEASE

Fadi Aeed1, Yitzhak Schiller1,2, Nathan Cermak1, Nathan Cermak, Yitzhak Schiller
1Neuroscience, Technion Medical School, Haifa, Israel; 2Neuology, Rambam Medical Center, Haifa, Israel

Background: Parkinson`s Disease (PD) is a common neurodegenerative disease, which markedly disrupts motor 
performance. The basal ganglia, the main brain system affected by PD, exerts their physiological effects mostly 
by modulating neocortical activity via the cortico-basal ganglia loop. In the cortico-basal ganglia loop, data is 
streamed from the neocortex to the striatum, processed along several parallel pathways, to finally return back to 
the neocortex to modulate the activity of the neocortical network. The primary motor cortex M1, and especially 
layer-5 pyramidal tract (PT) neurons, integrate data from multiple brain regions, including the cortico-basal ganglia 
loop, to generate motor output commands that are transmitted to the brain stem and spinal cord. Thus, although 
PD primarily targets the basal ganglia, the motor consequences of cortico-basal ganglia disruption leading to 
motor disability must be mediated by impairment of the M1 network dynamics. 
Methods: In this study we took a novel M1 centric approach to study PD focusing on the primary motor 
cortex. After training our head fixed mice to perform a complicated motor task, hand reaching for food pallets, 
we monitored the activity of multiple neurons in layers 2-3 and 5 using two photon in-vivo imaging of GCaMP6 
expressing pyramidal neurons in head fixed awake behaving mice. Experimental PD was induced by injection of 
6-hydroxydopamine (6OHDA) into the striatum. 
Results: Our findings show that experimental PD dramatically disrupts both motor behavior and the activity 
dynamics of M1 neurons. Changes in the cortical dynamics in M1 were seen both at the level of individual neurons, 
as well as at the cortical network level. Moreover, PD resulted in disruption of the network dynamics in both layers 
2-3 and layer 5 of M1. 
Conclusions: Our findings shed new light on the mechanisms underlying motor disabilities in PD, and identifies 
novel potential therapeutic targets in PD
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THE INTERRELATION BETWEEN CHRONIC HEADACHE, COGNITIVE SCORES AND MRI 
MARKERS AMONG STROKE SURVIVORS

Jeremy Molad1, Estelle Seyman1, Amos Korczyn2, Natan Bornstein3, Hen Hallevi1,2, Einor Ben-Assayag1,2

1Department of Neurology, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel; 2Faculty of Medicine, Tel-Aviv 
University, Tel-Aviv, Israel; 3Department of Neurology, Shaare-Zedek Medical Center, Jerusalem, Israel

Background: Migraine is known to mildly increase the risk for ischemic stroke. Studies examined the relation 
between migraine and vascular MRI markers have shown inconsistent results. However, the association between 
chronic headache and stroke outcomes was not thoroughly examined. 
Methods: Data from 495 patients with first-ever stroke from the TABASCO study was available. All patients 
underwent 3T MRI, inflammatory markers and cognitive assessment during the acute phase, 12 and 24 months 
thereafter. 
Results:  Baseline data were available for 495 subjects (mean age 67.5 years, 35.2% males). Ninety one (18.4%) 
of the patients reported suffering from chronic headache. Chronic headache from any type was associated with 
female sex, better cognitive scores at 12 and 24 months after the index event, increased gray, white matter and 
hippocampal volume, normalized to ICV, better white matter microstructural integrity and (p0.001, p=0.026, 
p=0.005, p=0.001, p=0.05, p=0.008, p=0.001, respectively). Similar findings were also found among subjects who 
report on symptoms of light sensitivity or nausea (11.5%) or aura (7.3%). Patients suffering from chronic headache 
had lower prevalence of Type 2 diabetes mellitus (T2DM) (16.7% vs. 33.7%, p=0.002). Multiple regressions, 
controlling for age, sex, education, use of medications, vascular risk factors, intracranial volume and the presence 
of acute lesion in MRI, revealed that chronic headache was independent predictor of the cognitive scores 12 
months post-stroke. 
Discussion: In this study, chronic headache and migrainous features were consistently associated with better 
follow-up cognitive scores. These surprising findings may arise from difference in stroke mechanisms – as patients 
without chronic headache had higher prevalence of diabetes and worse baseline MRI markers, this may represent 
the existence of chronic cerebral vascular disease, and therefore influence cognitive abilities.
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HYPNOTIC RELAXATION AS ABORTIVE TREATMENT FOR CHRONIC HEADACHE

Yacov Ezra, Zohar Gabay
Neurology, Soroka Medical Center, Beer Sheva, Israel

Background: Many therapeutic techniques have been used to treat headache patients. Hypnotic relaxation (HR) 
has been shown to be an effective preventive treatment. There is, however, insufficient data regarding the efficacy 
of hypnosis as an abortive treatment. The present study evaluated HRs’ efficacy as an abortive treatment and the 
prognostic value of patients’ responses to the first hypnotic session regarding the long-term usefulness of hypnosis 
for chronic headaches. 
Methods: 58 patients from the functional-neurology clinic in Soroka Medical Center (Age 45.3±16.2 ;38 females, 
65.5%) participated in this study. All patients underwent at least one-session of HR by a trained neurologist. All 
patients reported on the degree of improvement they felt after overall treatment at the clinic, which was divided 
into two categories: improved and not improved. The short-term efficacy of HR was assessed by asking patients 
to rate the severity of their symptoms before, during and after HR on each of the sessions. The long-term efficacy 
of HR was predicted using chi-square univariate test. 
Results: The mean pain score was 4.75 (SD= 3.9) before the first hypnotic session, which decreased to 2.9 ± 
3.2 following HR. This trend continued in the second and third sessions. Anxiety and male gender were found as 
predictors for headache improvement (OR 3.6, p=0.022 and OR 4.3, p=0.025, respectively). The magnitude of the 
short-term pain improvement along the first HR session didn`t predict the improvement of the overall treatment. 
Conclusions: Our findings suggest that HR is effective as an abortive treatment for chronic headaches. The initial 
response to HR did not predict long-term response to treatment. The improvement in headache severity might be 
due to reduction of anxiety levels. These findings give further support to previous studies, though further research 
is required to investigate the long-term efficacy of HR.
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FMRI EVALUATION OF MEMORY LATERALIZATION FOR EPILEPSY PATIENTS

Tal Benoliel2, Atira Bick1, Dana Ekstein2, Netta Levin1,2

1Clinical FMRI Unit, Hadassah Hebrew University Medical Center; 2Department of Neurology, Hadassah Hebrew 
University Medical Center

Background: Functional imaging of language and memory functions prior to epilepsy surgery is an essential part 
of pre-surgical workup and planning. Localizing regions pertinent to memory function and predicting post-surgical 
outcome in relation to memory function may be challenging. 
Methods: 58 epilepsy patients underwent testing for both language and memory functions as part of their pre-
surgical evaluation. In the memory encoding task (adapted from Bonelli et al. 2010), subjects were presented with 
written words, auditory words and faces and asked to perform a simple semantic task. Stimuli recognition was 
tested an hour later, outside the magnet. Contrasting stimuli remembered to stimuli forgotten allowed identification 
of regions involved in successful encoding and calculating lateralization. Areas related to language processing were 
localized using tasks verb and sentence generation. 
Results: Behavioral results permitted lateralization analysis in at least one memory modality in 38 patients. 
Verbal memory was left lateralized in 17 patients, right lateralized in 12 and bilateral in 3, and matched language 
lateralization in 24 of 33 patients. Visual memory was left lateralized in 6, right lateralized in 14 and bilateral in 3 
patients. 
Conclusions: Right verbal memory lateralization may be more common than previously described and a disparity 
between language and verbal memory lateralization is not uncommon. The dependency on patients` memory 
performance limits statistical power and did not allow analysis in a third of the patients. Variations in memory 
function in epilepsy patients makes adequate functional localization a prerequisite for epilepsy surgery, stressing 
the need to develop more adaptable tasks.
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BEHAVIORAL AND BIOLOGICAL IMPLICATIONS OF PRETERM BIRTH: A MOUSE MODEL

Motty Franko1,2, Gilad Ben-David1,2, Ravid Doron2, Noa Gueron-Sela1

1Department of Psychology and Zlotowsky Center for Neuroscience, Ben Gurion University of the Negev, 
Israel; 2Department of Education and Psychology, The Open University of israel, Israel

Background: Preterm birth (gestation  37 weeks), accounting for 11% of all live births worldwide, represents a 
major challenge to public health. It is well-established in literature that even under low medical risk conditions, 
premature birth is associated with short-term and long-term neurodevelopmental impairments in a vast range 
of domains, including impairment in cognitive function and vulnerability to the development of anxiety disorders. 
However, the correlational nature of these studies did not enable an experimental exploration of the mechanisms 
that underlie these associations. To address this gap in the literature, we propose to use a preterm birth mouse 
model of anti-progesterone RU486 injection to better understand the link between prematurity and behavioral 
and biological outcomes in the offspring. 
Method: Preterm labor was induced by injection of the anti-progesterone RU486 into pregnant mice at day 17 of 
gestation, which resulted in parturition of live pups within 18 hours. Normally, the full gestation period of ICR mice 
is 20-21 days. We tracked the pup’s weight and motor abilities in infancy, and examine their cognitive functioning 
(Morris Water Maze and Y maze) and anxiety-like behaviours (Elevated Plus Maze) at adulthood. In addition, we 
measured the offspring BDNF levels in the hippocampus, PFC, striatum and cerebellum around the time of birth 
and adulthood. 
Results: In comparison to full-term born mice, preterm-born mice weighed significantly less at infancy and 
demonstrated poorer performances in the MWM, Y-maze and EPM at adulthood. Interestingly, preterm-born mice 
had higher BDNF levels at adulthood in the hippocampus and striatum. 
Conclusion: The RU486 injection preterm birth model is successful in inducing preterm birth in mice, and enables 
an experimental investigation of the developmental impairments associated with prematurity, and the biochemical 
mechanisms underlying these impairments.
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CHARACTERIZING EARLY PHENOTYPES IN DRAVET SYNDROME MICE 

Saja Fadila, Yael Almog, Shir Quinn, Mor Ovadia, Anat Mavashov, Moran Rubinstein,  
Marina Brusel, Karen Anderson
Goldschleger Eye Research Institute & Department of Human Molecular Genetics and Biochemistry, Sackler 
School of Medicine, Tel Aviv University, Tel Aviv, Israel, Israel

Background: Dravet Syndrome (Dravet) is an epileptic encephalopathy caused by severe loss of function mutation 
in the SCN1A gene, encoding the voltage-gated sodium channel Nav1.1. Dravet children develop normally for 
their first months of life, but subsequently exhibit unusually severe febrile seizures, starting around six months of 
age. Within a few months, the febrile stage progresses to recurrent, refractory spontaneous seizures and frequent 
episodes of status epilepticus. During this worsening stage, additional comorbidities begin to manifest, including 
developmental delay, hyperactivity, motor dysfunctions, and autistic features. The epilepsy often improves after six 
years of age. However, even during this stabilization stage, the additional Dravet-associated comorbidities persist. 
Methods: Here we utilized Dravet mice (DS) harboring the global Scn1aA1783V missense mutation, performing a 
combination of behavioral tests (RotaRod, CatWalk, home-cage running wheel, open field and Y maze spontaneous 
alternation test) in mice of different ages, corresponding to the different stages of Dravet. 
Results: Our results demonstrate that DS recapitulate the time course of Dravet, with early sensitivity to febrile 
seizures, a worsening stage characterized by profound premature death, and toward adolescence, stabilization 
of the epilepsy with reduced seizure burden. Moreover, we show that motor deficits and increased locomotor 
activity in the open field, are already evident during the febrile stage, prior to the onset of spontaneous seizures. 
In contrast, cognitive function is normal during the febrile stage and impaired cognitive abilities are first detected 
at the onset of severe spontaneous seizures. 
Conclusion: The early presentation of motor dysfunction and hyperactivity suggest that these deficits are directly 
caused by SCN1A mutations, and not by the recurrent seizures. Conversely, cognitive dysfunction in Dravet may be 
aggravated by the epileptic activity.
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VISUAL ASSESSMENT OF HOSPITALIZED PATIENTS WEIGHT BY MEDICAL TEAMS, COMPARED 
WITH THEIR OBJECTIVE WIEGHT. 

Yael Safran, Dmitry Rozenfeld
Neurology, Rambam Health Care Campus, Haifa, Israel

Many hospitalized patients are treated with medication that require dosage to weight adjustments, mainly 
anticoagulation and antibiotics. precise calculation of these medication is crucial, first is to reach the maximal 
efficacy, and second to avoid side effects and toxicity and possible death, mainly in elderly and critically ill patients. 
Even though dose of medication is given in adjustment to weight. In many cases the weight of the patients is not 
objectively measured, especially in bedridden and critically ill patients. Rather, it is estimated visually by medical 
staff, of by the patient or his/her family. 
From the literature, it is assumed that there is al least 10% gap between visual estimation of patient weight and 
the formal patient weight, when patients with a higher risk of large gaps are patients with systemic shock, CVA, 
trauma, mechanically ventilated and immobile patints. 
In this study, we aim to compare subjective visual weight and objective weight of a patient by medical staff- doctors 
and nurses. We assume that the gaps are even higher from what was reported early on in the literature, causing 
common potential damage and inefficiency.  
In medicine, mistakes are inevitable and can cause the death of many patients. Therefore, a lot of effort is done 
trying to reduce those mistakes. In our case, there is a rare opportunity to simply solve a systemic problem- doing 
so by installing a permanent equipment to the ER and departments, allowing a quick and accurate treatment. 
Weight`s assessment in patients does not depend on the staff member`s profession, gender or education. The 
deviation in weight estimation in lying and walking patients is an average of 8kg. In extreme measurement, there 
is a deviation of 23kg. For example, TPA treatment deviates 20.7mg of active substance, may receive more or less, 
which may cause bleeding or inefficiency. 
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THE BEHAVIORAL AND NEURAL EFFECTS OF METHYLPHENIDATE ON SPATIAL ATTENTION IN 
HEALTHY ADULTS

Leehe Peled-Avron1, Rachel Ben-Hayun2, Michael Nevat1, Maryana Daood1, Joseph Vardakis1, Shaked Kurts-
Shachary1, Judith Aharon-Peretz2, Roee Admon1,3, Rachel Tomer1

1Department of Psychology, University of Haifa, Israel; 2The Cognitive Neurology Institute, Rambam Health Care 
Campus, Israel; 3The Integrated Brain and Behavior Research Center (IBBR), University of Haifa, Israel

Background: Attention Deficit Hyperactivity Disorder (ADHD) is characterized by right hemisphere hypo-
activation and spatial attention bias towards the ipsilateral hemispace. This bias is reduced by methylphenidate 
(MPH), suggesting an asymmetric effect on hemispheric activation. Interestingly, healthy individuals show consistent 
asymmetry of spatial orienting, that differs between individuals, and has been shown to correlate with asymmetric 
dopamine signaling, which may underlie asymmetric activation levels of the two hemispheres. The current study 
examined whether, similarly to its effect in ADHD, MPH will reduce the behavioral asymmetry of orienting behavior 
in healthy humans, exerting its effect through asymmetric modulation of activation levels in neural networks that 
mediate directed attention. 
Methods: The effect of a single dose (20 mg) of MPH on asymmetries in behavior and neural activation of 53 
healthy individuals (32 females) was examined in a randomized, double-blind placebo-controlled, within-subject 
design. Each participant completed two fMRI scan sessions in which they performed the Greyscales task, a validated 
measure of orienting bias, following MPH or placebo administration. 
Results: MPH reduced behavioral spatial asymmetry, but this reduction was significant only for individuals who 
showed rightward attentional bias. Correspondingly, MPH had asymmetric effect on caudate activation, increasing 
activation contralaterally to the preferred direction of attention, and this increase was statistically significant only 
for choices in the preferred direction. 
Conclusion: These results suggest that acute MPH administration may increase striatal dopamine signaling 
asymmetrically. The pattern of reduced rightward attention bias under MPH is similar to the effect observed 
in ADHD patients, suggesting that increased dopamine signaling by MPH is more robust for the less active 
right hemisphere. The asymmetric effect of the drug may help in understanding the underpinnings of individual 
differences in response to MPH, and possibly other dopaminergic agents. This research was supported by the 
ISRAEL SCIENCE FOUNDATION (grant No. 1806/16).
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SEIZURES AND EPILEPSY FOLLOWING HERPES SIMPLEX ENCEPHALITIS

Nir Hersh1,2, Haim Ben Zvi1,3, Lilah Goldstein1,3, Felix Benninger1,3

1Neurology, Rabin Medical Center, Beilinson Hospital, Petach Tikva, Israel; 2Neurology, Bnei Zion Medical Center, 
Haifa, Israel; 3Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Herpes simplex encephalitis (HSE) is a very severe infection of the central nervous system (CNS), 
associated with high mortality and morbidity. Acute symptomatic seizures are commonly part of the presentation 
and epilepsy (recurrent unprovoked seizures) is a known consequence of HSE in many cases. We here aimed 
to describe clinical parameters in patients with HSE possibly predicting later unprovoked seizures and to gain 
possible insights in epileptogenesis. 
Methods: Single center retrospective case study. Medical health record systems were screened for the diagnosis 
of “encephalitis” and “herpes simplex virus” during the years 2008 to 2015. 
Results: Of all patients (n=25) included in the study, n=9 (36%) were female and average age at diagnosis was 
57.6 ±15.9 years. Initial clinical symptoms included fever (60.0%), behavioral changes (60.0%), seizures (44.0%), 
headache (28.0%), altered consciousness (28.0%), vomiting (16.0%), meningeal signs (8.0%), and focal neurological 
deficit (8.0%). CSF analysis showed 196 ±305.3 WBC per µL; protein 70.2 ±49.2 mg/dl; glucose 73.7 ±32.9 mg/dl 
and all were positive for rtPCR HSV-1. Acute symptomatic seizures occurred in 52.0% of patients. Imaging showed 
changes compatible with encephalitis in 56.0% of patients. Only 20% of patient’s EEG showed focal slowing or 
focal epileptic discharges thought to be related to the detected HSE. Clinical data was available in 19 patients for 
a follow-up period of 57.48 ±35.6 months and showed that of all patients with at least one acute symptomatic 
seizure, 87.5% were still taking anti-epileptic drugs or had recurrent seizures compared to only 18.2% of patients 
without acute symptomatic seizures during HSE. Those patients developing acute symptomatic seizures or epilepsy 
were significantly younger. 
Conclusion:  Patients suffering from HSE and experiencing and acute seizures are prone to develop epilepsy while 
the lack of seizures in the acute phase and older age seem to be negatively correlated with the development of 
epilepsy. We hope to expend our analysis to a national wide multi-center study.
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THE VESTIBULO-OCULAR REFLEX FUNCTION AT DIFFERENT STAGES OF MACHADO-JOSEPH 
DISEASE

Zohar Elyoseph1, Dario Geisinger2, Roy Zaltzman2,3, Nirit Lev2,3, Matti Mintz4, Carlos Gordon3,4

1School of Psychological Sciences,, Tel Aviv University, Tel Aviv, Tel Aviv, Israel; 2Neurology, Sackler Faculty of 
Medicine, Tel Aviv University, Tel Aviv, Tel Aviv, Israel; 3Neurology, Meir Medical Center, Kfar Saba, Israel; 4Sagol 
School of Neuroscience, Tel Aviv University, Tel Aviv, Tel Aviv, Israel

Background: Patients with Machado Joseph Disease (MJD or Spinocerebellar Ataxia type 3) present a characteristic 
Vestibulo-Ocular Reflex (VOR) deficit. Previous studies have suggested that horizontal VOR impairment can be 
a clinical biomarker for the disease. In the present study, we examined the change in the horizontal and vertical 
VOR function over time in MJD patients in advanced stage of the disease. In addition, we started to evaluate pre-
symptomatic subjects who have positive genetic test of the disease. 
Methods: MJD patients (n=10), pre-symptomatic subjects (PS; n=3) and healthy controls (HC; n=14) were tested 
on the video Head Impulse Test (vHIT) for horizontal and vertical VOR gain (Eye velocity/Head velocity). MJD 
patients were re-tested after 1-3 years 
Results: MJD patients demonstrated reduced horizontal and vertical VOR gains (gains  0.60). All PS subjects had 
mild horizontal VOR gain impairment. VOR gains of MJD patients were stable across the test sessions (p=0.44). 
Conclusions: Horizontal and vertical VOR impairment is a characteristic feature of MJD. The minor VOR 
impairment in the PS subjects and the stability VOR function on the re-test in advanced MJD patients suggest that 
the steep decline in VOR occurs at early stages but stops at advanced stages of the disease. Thus, VOR gain could 
be a reliable indicator heralding the appearance and early progression of MJD
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UVEITIS IN PATIENTS WITH CNS DEMYELINATING DISEASES AND MULTIPLE SCLEROSIS. 
ANOTHER LINK BETWEEN THE EYE AND THE BRAIN?

Hamza Jubran, Dimitrios Karussis, Neta Levin, Panayiota Petrou
Neuroimmunology and MS Unit, Hadassah Medical Center, Jerusalem, Jerusalem, Israel

Background: Multiple sclerosis is a chronic demyelinating disease of the CNS with a variety of ophthalmic 
manifestations. The association between uveitis and multiple sclerosis has been known for several decades. The 
link between the two entities is clearly established. 
Methods: This is a retrospective review of cases with history uveitis and CNS demyelinating diseases from our 
hospital. The purpose of this study was to examine the association of the two entities and the correlation with 
other autoantibodies, anatomy and types of uveitis, time of presentation, prognosis and treatment. 
Results: We identified 19 patients within the criteria of our search with a prevalence of 0.9%. Half of the patients 
suffered from optic neuritis and/or myelitis which raises the possibility of a common pathogenesis. Analysis of 
the time of onset did not reveal any common pattern. Most patients in our group had a relapsing and rather mild 
course CNS demyelinating disease was rather mild with EDSS 
Conclusion: Is still unknown if patients with uveitis and CNS demyelinating diseases have a neurological course 
that distinguishes them from other patients or if the concomitant diagnosis of uveitis has a therapeutic implication 
for the neurological disease. Association of uveitis and CNS demyelinating disease may provide important insight 
for pathogenesis, prognosis and treatment of those patients.
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THE ANATOMICAL INFRASTRUCTURE OF HIGHER-LEVEL PREDICTION: AN ALE META-
ANALYSIS

Tali Siman-Tov1,2, Roni Granot3, Ofir Shany1,4, Neomi Singer1,5,6, Talma Hendler1,2,4,5,  
Carlos Gordon2,5,7

1Sagol Brain Institute Tel Aviv, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 2Sackler School of Medicine, 
Tel Aviv University, Tel Aviv, Israel; 3Musicology Department, Hebrew University of Jerusalem, Jerusalem, Israel; 
4School of Psychological Sciences, Tel Aviv University, Tel Aviv, Israel; 5Sagol School of Neuroscience, Tel Aviv 
University, Tel Aviv, Israel; 6Montreal Neurological Institute, Department of Neurology and Neurosurgery, McGill 
University, Montreal, Quebec, Canada; 7Department of Neurology, Meir Medical Center, Kfar Saba, Israel

Background: The last decade has witnessed a paradigm shift in neuroscience from viewing the perceptive brain as 
a passive, stimulus-driven device, to understanding it as an active mechanism, constantly generating and updating 
predictions. Predictive coding, a highly influential theory in the field, argues that in an iterative multi-level process, 
predictions are transmitted backwards down the neural hierarchy, while prediction errors are transferred forward 
up the same route, to update predictions and minimize ensuing prediction errors. Although primary sensory 
and higher association cortices have been implicated in lower- and higher-level prediction respectively, the 
neuroanatomical foundations of predictive coding have not been fully defined. 
Methods: To characterize the neural underpinnings of predictive processing, we conducted activation likelihood 
estimation (ALE) meta-analysis on 39 neuroimaging studies involving prediction (formation or violation) in three 
functional domains: action perception, language and music. These functional domains were chosen as they all lean 
on hierarchically organized sequential information which entails higher-level prediction. 
Results: The ALE analysis revealed significant clusters of convergence within the inferior and middle frontal gyri, 
anterior insula, premotor cortex, pre-supplementary motor area, temporoparietal junction, striatum, thalamus/
subthalamus and the cerebellum. A similar network emerged for prediction formation and violation, irrespective 
of the dimension of stimulus being predicted (i.e., content, timing or location). 
Conclusions: A widely distributed cortical-subcortical network is proposed to subserve domain-general higher-
level prediction. The anatomical definition of the proposed network together with prior functional neuroanatomic 
knowledge and theoretical insights of the predictive coding scheme, support a role for the presented network 
in higher-level perception and action, attention, implicit learning and social cognition and point to its potential 
importance in health and disease.



The Annual Israeli Neurological Meeting, December 2019 The Annual Israeli Neurological Meeting, December 2019116

MYORG MUTATION: A MAJOR CAUSE OF RECESSIVE PRIMARY FAMILIAL BRAIN 
CALCIFICATION

Max Bauer1, Dolev Rahat2,3, Elad Zisman2, Yuval Tabach2, Alexander Losos1, Vardiella Meiner3, David Arkadir1

1Department of Neurology, Hadassah Medical Center and the Hebrew University, Jerusalem, Israel; 2Institute 
for Medical Research, Faculty of Medicine, Hebrew University, Jerusalem, Israel; 3Department of Genetics and 
Metabolic Diseases, Hadassah Medical Center and the Hebrew University, Jerusalem, Israel

Background: Until recently, the gene associated with the recessive form of familial brain calcification (PFBC, 
Fahr disease) was unknown. MYORG, a gene that causes recessive PFBC was only recently discovered and is 
currently the only gene associated with a recessive form of this disease. Here we review the radiological and 
clinical findings in adult MYORG mutation homozygous and heterozygous individuals. Recent findings: MYORG 
was shown to be the cause of a large fraction of recessive cases of PFBC in patients of different ethnic populations. 
Pathogenic mutations include inframe insertions and deletions in addition to nonsense and missense mutations 
that are distributed throughout the entire gene. Homozygotes have extensive brain calcification in all known cases, 
whereas in some carriers of heterozygous mutation punctuated calcification of the globus pallidus is demonstrated. 
MYORG is a transmembrane protein localized to the endoplasmic reticulum and is mainly expressed in astrocytes. 
Methods: We reviewed all known literature publications regarding autosomal recessive forms of PFBS, currently 
attributed to MYORG through searches in PUBMED and Google Scholar. Additionally, we conducted phylogenic 
profiling across hundreds of species of MYORG which suggested a role for MYORG in regulating ion homeostasis 
via its glycosidase domain. 
Results and Conclusions: MYORG mutations are a major cause of recessive PFBC in different world populations. 
MYORG may have a role in regulating ion homeostasis via its glycosidase domain. Future studies are required in 
order to reveal the cellular role of the MYORG protein.
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CRIMINAL BEHAVIOR HERALDING COGNITIVE DETERIORATION

Judith Aharon Peretz1, Rachel Ben Hayun1, Tali Fisher1, Odeya Livne1, Yosi Polak2

1Cognitive Neurology, Rambam Health Care Campus; 2Adult Probation Service, Adult Probation Service, Haifa, 
Israel

Introduction: Criminal and socially inappropriate behavior is encountered among patients with neurodegenerative 
disorders and dementia and may constitute the first manifestation of the imminent cognitive deterioration in adult 
and elderly individuals. 
Objective: To investigate whether individuals age 50 years and older, accused with criminal behavior for the 
first time in their life, manifest cognitive impairment and to assess whether the cognitive deterioration in these 
criminals can be classified according to a specific subtype. Design, setting and participants: Sixty criminals routinely 
evaluated by the Adult probation service of the Haifa District agreed to participate in the present study and 
undergo MoCA testing while in the probation service offices. Data were stratified by criminal behavior type. The 
study was granted approval by the Rambam Health Care Center IRB. 
Results: Of the 60 criminal evaluated, 52 files were included in the present study. Eight were excluded due to 
missing data. Common manifestations of criminal behavior included violence, theft and traffic violations. Mean age 
and standard deviation (SD) of participants was 63(6.9), mean education 12.2 (3.4) years. About 40% scored within 
the mild cognitive impairment range on the MoCA. 
Conclusion and relevance: First episode of criminal behavior in adulthood may be associated with imminent 
cognitive deterioration and should elicit a search for dementing disorders. Judicial evaluations of criminality in this 
individuals might require different criteria than in the younger age group.
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EUROPEAN FEDERATION OF NEUROLOGICAL SOCIETIES CUTOFF VALUES SIGNIFICANTLY 
REDUCE CREATINE KINASE SENSITIVITY FOR DIAGNOSING NEUROMUSCULAR DISORDERS

Alon Abraham1, Hans Katzberg2, Leif Lovblom3, Vera Bril2
1Neurology, Neuromuscular Diseases Unit, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; 2Neurology, Ellen 
and Martin Prosserman Centre for Neuromuscular Diseases, University Health Network, Toronto, ON, Canada; 
3Medicine, Division of Endocrinology and Metabolism, Sinai Health System, Toronto, ON, Canada

Background: Elevated creatine kinase (CK) level was redefined by the European Federation of Neurological 
Societies (EFNS) as 1.5 times the upper limit of normal. In the current study we sought to determine the sensitivity 
and specificity of CK testing for the diagnosis of neuromuscular disorders. 
Methods: Demographics and CK levels were retrospectively extracted from an electronic database for 234 
patients with neuromuscular disorders. Sensitivity, specificity, and likelihood ratios and the area under curve were 
determined for each diagnosis and different cutoff CK values. 
Results: Using the EFNS cutoff values significantly reduced CK test sensitivity. Creatine kinase values 1000 IU/L 
showed a high likelihood (11.04) for myopathies and a low likelihood for polyneuropathies (0).
Conclusions: European Federation of Neurological Societies cutoff values significantly reduce CK sensitivity 
for diagnosing neuromuscular disorders. While low CK values cannot exclude a neuromuscular disease, values 
1000 IU/L are associated with a high likelihood of myopathy.
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REVERSIBLE CEREBRAL VASOCONSTRICTION SYNDROME (RCVS): A CASE SERIES AND REVIEW 
OF THE LITERATURE/h2  

Aviv Gour1,2, Housam Soboh1,2, Efrat Ahi Mordehay1,2, Nurit Birman1,2, Roy Zaltsman1,2,  
Meir Kestenbaum1,2, Nirit Lev1,2

1Neurology, Meir Medical Center, Kfar Saba, Israel; 2Neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel 
Aviv, Israel

Background: Reversible cerebral vasoconstriction syndrome (RCVS) is a rare disorder. It is characterized by 
thunderclap headaches with or without other neurological symptoms and diffuse segmental vasoconstriction of 
small and medium cerebral arteries. Prognosis is good yet 20% of the patients have neurological complications 
including cerebral hemorrhage, strokes, or death. There is no established treatment protocol for RCVS. 
Methods and results: We report a case series of four patients (two women and two men) that were diagnosed 
with RCVS. All the patients fulfilled the ICDH-3 diagnostic criteria for RCVS. The patients were admitted to our 
department 1-10 days from symptoms onset. All of them presented with recurrent thunderclap headaches. In 
two patients the thunderclap headaches were triggered by sexual activity. In all of the patients, mild exertion and 
valsalva maneuvers triggered attacks. Two of the patients were postpartum (5-7 days post normal vaginal delivery). 
All of the patients responded well to nimodipine, with significant clinical improvement. One of the patients was 
treated with indomethacin in the first few days without clinical response. None of the patients had neurological 
sequela. 
Conclusions: This case series describes four cases of RCVS that were admitted to our department during 
a relatively short period (one month). All the patients responded well to treatment with nimodipine, while 
analgesic treatments or indomethacin did not result in clinical improvements. Nimodipine is currently used for the 
treatment of RCVS, although no evidence is available to support its disease-modifying effect. A recently published 
study claimed that early treatment with nimodipine might have an effect on progression of vasoconstriction and 
development of neurological complications. All of our patients were diagnosed and treated early and none of them 
developed neurological sequela. Increased awareness to RCVS is needed. Further studies on effects of nimodipine 
treatment on the disease course and sequelae rate are warranted.
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POST INFECTIOUS CEREBELLITIS AND BILATERAL VESTIBULOPATHY AFTER RECOVERY FROM 
LISTERIA MONOCYTOGENES MENINGOENCEPHALITIS

Bell Tamir1,2, Roy Zaltsman1,2, Nurit Birman1,2, Carlos Gordon1,2, Efrat Ahi Mordehai1,2, Meir Kestenbaum1,2, Nirit 
Lev1,2
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Background: Listeria monocytogenes is a gram-positive bacteria transmitted through ingestion of contaminated 
food. It typically infects high risk patients (neonates, pregnant women, immunocompromised and elderly patients). 
Listeria meningoencephalitis can be aggressive and has a high mortality rate. We report a case of cerebellitis and 
bilateral vestibulopathy in an elderly patient that recovered from listeria meningoencephalitis. 
Case presentation: A previously healthy 69-years-old woman presented with fever and reduced level of 
consciousness. Cerebrospinal fluid (CSF) showed pleocytosis, increased protein and PCR was positive for Listeria 
monocytogenes. She was treated with a 21-days course of intravenous gentamycin and ampicillin, and was discharged 
with full resolution of symptoms. She was re-admitted due to a progressive gait instability associated with nausea, 
blurred vision and oscillopsia. Neurological examination showed cerebellar signs and bilateral vestibular dysfunction. 
CSF and brain MRI were normal. She was diagnosed with post infectious cerebellitis and bilateral vestibulopathy 
and treated with intravenous steroids with resolution of the cerebellar signs and symptoms. In addition, she was 
treated with daily physical therapy. She regained ability to walk and was discharged for continued rehabilitation. 
Conclusions: Although Listeria is the most common cause of infectious rhomboencephalitis most of patients 
have CSF pleocytosis, and almost all have abnormal brain MRI. Lack of inflammatory signs, normal MRI and CSF 
and completion of a therapeutic treatment course made this diagnosis unlikely. Post infectious cerebellitis is a 
neurologic complication that occasionally follows systemic viral or bacterial infections. Although presumed to 
be more common in children, adult cases of post infectious cerebellitis are well established. Aminoglycosides 
treatment might be the cause of our patients` vestibular impairment. Aminoglycoside toxicity was supported by 
abnormal renal functions that recovered. To the best of our knowledge there is no literature about the combination 
of both pathologies after listeria monocytogenes meningoencephalitis and an increased awareness is warranted.
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POSTURE ABNORMALITIES IN PATIENTS WITH SCHIZOPHRENIA: PD OR NOT PD?

Ruth Djaldetti1,2, Osnat Tausky2,3, Johnathan Reiner1,2, Yaniv Roditi1,2, Alex Khlebtovsky1,2,  
Shmuel Hess2,3, Felix Benninger1,2

1Neurology, Rabin Medical Center, Beilinson Hospital, Petach Tikva, Please Select an Option Below, Israel; 2Sackler 
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Tikva, Israel

Background: Up to 55% of patients with Schizophrenia will develop parkinsonian symptoms, especially tremor, 
rigidity and akinesia. The effect on posture has not been studied. It is believed that these symptoms emerge from 
blockage of the dopaminergic receptors by neuroleptic medications. The prevalence of the parkinsonism was 
reduced since the introduction of the new generation of neuroleptic medications, but hypokinetic symptoms 
are still common in this group of patients. Objective: To examine the effect of different types of neuroleptic 
medications on posture in patients with schizophrenia. 
Patients and methods: 57 patients with schizophrenia (f/m=16/41; age: 42.6 ±14.4y; disease duration: 17.4 
±14.5y) treated with at least one neuroleptic medication (average neuroleptics during disease course: 3.2 ±1.4) 
were included in the study. Demographic data including age, age at disease onset, psychiatric symptoms, and 
record of anti-psychotic medications was collected. Patients were evaluated for angles of spinal inclination in 
upright position, extension, and flexion using a mechanical computer-assisted, hand-held device (SpinalMouse). 
Motor function was evaluated using the Unified PD rating scale which includes an item of posture. Results were 
compared to 190 patients with PD. 
Results: Posture evaluation using the SpinalMouse device showed an upright angle of inclination in the schizophrenic 
patient group of 7.49 ±4.5 degrees. This was comparable to the PD patients (8.83 ±7.6 degrees; p=0.106). UPDRS 
motor score was on average 7.4 ±10.5 (range: 0-50). There was no correlation between angle of inclination or 
UPDRS motor score with disease duration nor number of neuroleptic drugs used (either typical or atypical 
neuroleptics). Interesting, patients with schizophrenia and a UPDRS motor score above 10 had a significant larger 
angel of inclination compared to those below (p0.03). 
Conclusions: Neuroleptic medications do not cause major postural abnormalities in patients with schizophrenia. 
Posture abnormalities were in association with other parkinsonian symptoms. It might be that abnormal posture 
in patients with schizophrenia is a sign of comorbidity of PD.
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CAPNOCYTOPHAGA CANIMORSUS: A RARE BUT DENGEROUS CAUSE OF BACTERIAL 
MENINGITIS

Ahmad Atamna1,2, Hadil Cnaani1,2, Roy Zaltsman1,2, Nirit Lev1,2
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Background: Capnocytophaga canimorsus infections are associated with dog bites, especially in asplenic or 
immunocompromised patients, and typically manifest as sepsis and/or bacteremia. Meningitis has been rarely 
described and its diagnosis may be delayed. We describe a case of a healthy man that developed Capnocytophaga 
meningitis after a dog bite. 
Case presentation: A 52-years old healthy male presented with fever and headaches. Inflammatory markers were 
found in the blood and blood cultures were obtained. He was treated with amoxicillin / clavulanic acid (augmentin) 
PO for 7 days in the community without clinical symptoms resolution. He underwent brain imaging (CT and later 
MRI) which found a small cerebellar cavernoma that has bled and his headaches were referred to this etiology. 3 
weeks later he was admitted due to an increase in the severity of his headaches, vomiting and confusion. Blood test 
revealed leukocytosis and increased inflammatory markers. Cerebrospinal fluid (CSF) demonstrated pleocytosis 
of 2791 cells, 67% of which were PMN, increased protein level (246 mg/dl) and low glucose level. Blood cultures 
revealed Capnocytophaga canimorsus. Intravenouse Ampicillin treatment was started that was later changed to 
intravenous Penicillin G with a significant clinical improvement. 
Conclusions: Capnocytophaga canimorsus meningitis is a rare but increasingly important clinical entity occurring in 
patients of all ages, typically after dog exposure. While classically considered an infection among immunocompromised 
patients, most cases have occurred in previously healthy, immunocompetent persons. Bacterial meningitis caused 
by capnocytophaga canimorsus may have an indolent course that obscure the correct diagnosis. However, since 
this is a life threatening disease alertness and recognition of this clinical entity is imperative in order to identify 
and treat the patients correctly. Outcome is generally favorable however, prolonged intravenous antibiotic course 
is required.
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FAMILIAL CREUTZFELDT-JAKOB DISEASE WITH D178N and Met129Val
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University, Sackler School of Medicine, Tel-Aviv, Israel; 3Tel Aviv Medical Center, Genetic Institution, Tel-Aviv, 
Israel; 4Barzilai Medical Center, The Neurological Department, Ashkelon, Israel

Introduction: Fatal familial insomnia (FFI) and Creutzfeldt-Jakob disease (CJD) are two phenotypes that share a 
common point mutation at codon 178 of the prion protein gene (PRNP), with the substitution of aspartic acid to 
asparagine (D178N). The phenotype depends on the polymorphism at codon 129, when methionine (129M) is 
associated with FFI, and Valine (129V) with CJD. 
Methods: We here report on a Jewish family from Iraqi origin with D178N-129V genotype presenting with overt 
insomnia, cerebellar ataxia, and an atypical duration of disease. 
Results: Patient 1, a 56 year old woman, presented in 1996 with rapidly progressive dementia and gait ataxia. MRI 
showed frontal cortical involvement. CSF was positive for protein 14-3-3, and genetic testing for E200K mutation 
was negative. Brain biopsy showed typical spongiform changes, and she was diagnosed with sporadic CJD. She 
passed 7 years from onset.Her son, patient 2, presented on 2012 with rapidly progressive dementia at the age of 41 
and was diagnosed with CJD. He died a few months later. Patient 3, her daughter, presented on 2018 at the age of 
50, with insomnia, cerebellar ataxia and mild cognitive impairment. Brain MRI showed overt restriction in diffusion 
across the frontal, parietal and temporal cortices, basal ganglia and thalami. A genetic analysis of the PRNP gene 
revealed a heterozygous D178N mutation (sequence variant: c.532GA) in combination with the polymorphism 
Met129Val (sequence variant: c.385AG) on both alleles (homozygous). Patient 4, her third daughter, presented on 
2018 at the age of 45, with progressive aphasia. Brain MRI showed restricted cortical diffusion and basal ganglia 
and thalami involvement. A genetic analysis of the PRNP gene was identical to that of patient 3. 
Conclusions: Our findings emphasize the phenotypic variability in the D178N genotype within the same family, 
the heterogeneity of inherited prion disease, and the possibility that genetic and other modifiers exist. 
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CLINICAL COURSE AND IMAGING CHARACTERISTICS OF PATIENTS WITH ACUTE INTERNAL 
CAROTID OCCLUSION
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Background: Carotid stenosis is one of the major causes of ischemic stroke. The clinical manifestation of carotid 
artery occlusion is due to a decrease in cerebral perfusion to the ipsilateral hemisphere or due to a distal 
embolism to one of the intracerebral arteries. 
Methods: To examine the association between infarct volume and collateral vascular configuration and flow among 
patients with symptomatic carotid occlusion. The study population included 50 patients, from both genders, with 
acute symptomatic internal carotid occlusion,  between the years 2008-2017. Demographic, clinical and imaging 
data was collected. The collateral vessels were assessed by measuring the narrowest diameter of each artery using 
computed tomography, then, according to the flow and viscosity equations described in the literature, quantitative 
flow value was determined. Infarct volume and subtypes were measured and assessed as well. 
Results: Significant negative correlation was found between total blood flow rate and infarct volume, among 
patients with carotid occlusion and especially among patients without tandem occlusion ( r=-0.434, p=0.002),( 
r=-0.447, p=0.005). 
Conclusions: The flow volume measurement described in this study, predicts clearly and reliably the degree of 
injury and extent of infarction. 
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USE OF KETAMIN IN ‘AWAKE’ DEEP BRAIN STIMULATION SURGERY
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Hagai Bergman4, Idit Tamir3
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Background: Ketamin is a common drug used clinically in the operating theatre. Nevertheless, the use of Ketamine 
as an anxiolytic drug in awake surgeries, including Deep Brain Stimulation (DBS), was not yet reported. While 
most centers perform DBS procedures under local anesthesia alone, some groups use sedatives (Propophol, 
Dexmathatomidine) or general anesthesia. However, these methods decrease consciousness and suppress brain 
microelectrode recordings (MER), both of which potentially decrease accuracy of lead placement. Therefore, a 
need for a novel drug to enable anxiolysis without electrical suppression and sedation has emerged. 
Methods: We tested the effect of Ketamine as an alternative anxiolytic medication for DBS patients at the ‘awake’ 
part of the procedure. Five patients with either Parkinson’s disease or Dystonia were given IV propofol (continuous 
infusion, 3.4-5.2 mg/kg/hr) for moderate sedation (BIS: 60-80) during incision and burr hole drilling. Then Propofol 
was stopped and Ketamin was given (a bolus of 5 mg and then infusion of 0.3-0.4 mg/kg/hr; Bispectral index 95-
98) during MER and stimulation testing at either the Subthalamic Nucleus or Globus Pallidus. Propofol was then 
resumed for wound closure. 
Results: All patients reported a pleasant and unstressful surgical experience. No complications were observed. In 
all cases, satisfactory MER was achieved and the patients were fully awake, calm and cooperative during stimulation 
testing. Patients’ symptoms (tremor, rigidity, dystonia, bradykinesia) did not seem to be significantly affected by 
Ketamine at the time of stimulation testing. Of note, some patients had a mild increase in blood pressure to 140-
160mm Hg. This increase in BP was easily managed with IV beta and calcium channels blockers. 
Conclusion: The use of Ketamine as an anxiolytic medication in DBS procedures is safe and efficacious. Larger 
prospective case-control trials should be evaluated next to support these results.  
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FOXP3+ REGULATORY T CELLS EXPRESSION IN NEUROMYELITIS OPTICA

Livnat Brill, Iris Lavon, Adi Vaknin-Dembinsky
Neurology, Hadassah Medical Center, Jerusalem, Israel, Israel

Background: Alterations in the frequency or function of regulatory T cells (Tregs), which play a critical role in the 
maintenance of peripheral immune tolerance, are known to be involved in the pathogenesis of several autoimmune 
diseases. Neuromyelitis optica spectrum disorders (NMOSD) are autoimmune inflammatory diseases of the central 
nervous system (CNS), of which the etiology and mechanisms underlying its development are not completely 
understood. Although there is increasing evidence for the involvement of effector T cells in NMOSD, no data are 
available regarding the role of Tregs in its pathogenesis.
AIM:The aim of this study was to investigate the mrna expression level of regulatory T cell genes in NMOSD.
Methods: We used gene expression array and RT-PCR analysis to study Treg cell genes in NMOSD Results: A 
distinctive Treg gene signature in the peripheral blood of NMOSD patients is described, as well as significantly 
decreased foxp3 mrna expression in the peripheral blood mononuclear cells (pbmcs) of the patients vs that in the 
healthy controls (hcs) (NMOSD,1.8RQ vs HC, 6.8RQ, p = 0.01).
Conclusions: The present study shows downregulation at the mrna expression level of a Treg key transcription 
factor foxp3, in NMOSD. Exploration of Tregs function and interconnections in the peripheral immune system 
should advance our understanding of NMOSD pathogenesis.   
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