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Oral 1 
 

MEDICAL CANNABIS AND COGNITIVE PERFORMANCE IN MIDDLE TO OLD ADULTS 

TREATED FOR CHRONIC PAIN 

Sharon Sznitman1, Simon Vulfsons2, Meiri David3, Galit Weinstein1 
1School of Public Health, University of Haifa, Haifa, Israel 
2Institute for Pain Medicine, Rambam Health Care Campus, Haifa, Israel 
3Faculty of Biology, Technion-Israel Institute of Technology, Haifa, Israel 

 

Background: Cognitive impairment is a major obstacle to healthy aging. Medical and recreational cannabis 

use is becoming more common in older-age but little is known about how cannabis use is associated with 

brain health in this population. We sought to assess the relationship between long-term use of whole plant 

medical cannabis (MC) and cognitive function in a sample of middle-aged and old chronic pain patients.  

Methods: A cross-sectional study was conducted among chronic pain patients over the age of 50 years who 

had license for MC (N=63) and a comparison group who did not have cannabis license (N=62). CogState 

computerized brief battery was used to assess cognitive performance of psychomotor reaction, attention, 

working memory, and new learning. Regression models tested the differences in cognitive performance in 

the two groups. Evidence for non-significant results were tested with Bayesian t-test. Furthermore, the 

associations between MC use patterns (dosage, cannabinoid concentrations, length and frequency of use and 

hours since last use) with cognition were assessed among MC patients.  

Results: Mean age was 63±6 and 60±5 years in the non-exposed and MC patients, respectively. Groups did 

not differ in terms of cognitive performance measures. Furthermore, none of the MC use patterns were 

associated with cognitive performance.  

Conclusions: These results suggest that use of whole plant MC cannabis does not have a widespread impact 

on cognition in older chronic pain patients. Considering the increasing use of MC in older populations, this 

study can be seen as a first step towards a better risk-benefit assessment of MC treatment in this population. 

Future studies are urgently needed to further clarify the implications of late-life cannabis use for brain health. 

 



 

 

 

 

 

HEAD CT SCANS FOR SYNCOPE IN THE EMERGENCY DEPARTMENT  

Aviv Gour1,2, Avigail Davidov3, Feda Fanadka4, Nirit Lev1,2, Guy Topaz3 
1Neurology, Meir Medical Center, Kfar-Saba, Israel 
2Neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
3Internal Medicine C, Meir Medical Center, Kfar-Saba, Israel 
4Radiology, Meir Medical Center, Kfar-Saba, Israel 

 

Background: Although head CT is often routinely performed in emergency department (ED) patients with 

syncope, few studies have assessed its value. The Objectives of this study were to determine the yield of 

head CT in ED patients with syncope and analyze the factors associated with a positive CT.  

Methods: This study was a retrospective review of consecutive patients who were admitted to the ED due to 

syncope or loss of consciousness from January 2018 through September 2019. Demographic and clinical 

data were extracted from the electronic medical records of the patients. All of the information on brain 

imaging was gathered and reviewed.  

Results: 3984 patients were admitted to the ED in the designed period. 442 were younger than 18. The oldest 

patient in the cohort was 101 years old. 44% were males and 56% females. 51% of the patients were 

discharged from the ED and 49% were admitted for further evaluation in the hospital. 27.53% of the patients 

underwent head CT scans. The reasons for obtaining imaging included trauma of the head or face, focal 

neurological deficits, suspected seizure, confusion, altered mental status, headaches, fever, vomiting or use 

of anti-coagulation. No clinical explanation for head imaging was recorded in many cases. Only 7.29% of 

the head CT scans were pathologic. 37.5% demonstrated past pathologies such as infarcts or brain 

hemorrhage. 22.5% demonstrated new hemorrhage, 12.5% revealed fractures. 2 head CTs revealed signs of 

acute stroke and 5 revealed space occupying lesions.   

Conclusions: 92.7% of the head CT scans of patients admitted to the ED due to syncope were normal. Our 

data suggest the need to reduce the use of head CT in patients presenting to the ED with syncope. 

Developing a simple scoring algorithm utilizing clinical risk factors could help predict the non-trauma 

patients who will benefit from CT imaging.  

  

 



 

 

 

 

DYNAMICS OF CSF OCB PRESENCE AND CLINICAL SIGNIFICANCE 

Maor Mermelstein1, Mark Hellmann1, Adi Wilf-Yarkoni1, Itay Lotan1, Eran Neumark2, Israel 

Steiner1 
1Department of Neurology, Rabin Medical Center, Petah TIkva, Israel 
2Biochemical Laboratory, Meir Medical Center, Kfar Saba, Israel 

Background OCB are immunoglobulins present in the CSF and/or serum. When detectable in the CSF, they 

usually indicate intrathecal synthesis of antibodies during infection or inflammatory process. Looking for 

their presence is mainly useful in patient suspected of having MS. However, their relation to disease activity 

and eventual persistence is unknown, because we only rarely repeat LP. The aim of this study was to 

examine dynamics of OCB presence in patients who had repeated LP`s.  

Methods We collected the data of patients with a variety of neurological conditions who had repeated OCB 

testing, conducted in Rabin Medical Center between 2010-2020. We identified 47 patients with more than 

one OCB result. OCB were tested using agarose gel electrophoresis in Meir Medical Center. All CSF results 

were verified by a blinded observer.  

Results Our cohort consisted of 47 patients: 13 patients were initially OCB positive, and 34 patients had no 

detectable OCB on first CSF analysis. Only 5/47 (10.6%) showed dynamics on repeated examination. This 

included 4/13 (30.7%) patients who became CSF-OCB negative (MS, Anti TNFa-related demyelination, 

brainstem disease, headache with pleocytosis of benign nature – 1 patient each). 1/34 (3%) patients who 

were initially CSF-OCB negative (myelitis of unknown etiology) became CSF-OCB positive. No change 

was identified in 11 patients in whom LP was repeated in less than 1 month interval.  

Conclusions  

1. Change in CSF-OCB presence is uncommon.  

2. Change in OCB presence tended to be more prevalent in patients who had initially positive result (31%) as 

compared to initial negative result (3%).  

3. In 11 patients who were tapped repeatedly within 1 month, no change had occurred.  

4. A patient with OCB negative tends to remain negative irrespective of disease activity. 

 



 

 

 

 

MIGRAINE IN PREGNANCY AND POST PARTUM- EPIDEMIOLOGICAL AND CLINICAL 

CHARACTERISTICS  

Emily Elefant1,2, Asaf Bachrach3, Nirit Lev1,2 
1Neurology, Meir Medical Center, Kfar Saba, Israel 
2Neurology, Sacler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
3Clalit Research in Stitute, Clalit Medical Center, Tel Aviv, Israel 

 

Background: Migraine is one of the most prevalent and disabling neurological disorders worldwide, 

affecting mostly women with peak incidence in the reproductive years. The aim of our study was to assess 

whether women suffering from migraine are at increased risk of developing pregnancy and postpartum 

complications, and to evaluate their characteristics and medical needs.  

Methods: We retrospectively reviewed pregnancy and delivery records from a database of “Clalit” Health 

Medical Organization. The diagnosis of migraine was based on the International Headache society criteria 

and ICD-9 codes. The study included a total of 161,574 women who gave birth during a time period of 5 

years (2014-2019). The information collected included: demographic data, mode of delivery, medical and 

obstetric complications in each pregnancy trimester, use of medications and repeated medical consultations.  

Results: 8723 women had a diagnosis of migraine. The control group included the remaining 152,851 

women. The risk of obstetric complications and postpartum depression were higher in migraine patients 

compared with the control group. Migraine pregnant patients had increased risk of preeclampsia (5.2% vs 

4.0%), strokes (0.1% vs 0). Additionally, there was a statistically significant difference in the incidence of 

Cesarean section (20.5% vs 18.1%) and Epidural anesthesia (43.6% vs 36.5%) between the groups. Women 

with migraine showed tendency to seek more medical consultations and use more medications during 

pregnancy and post-partum. There was no statistically significant difference in the incidence of preterm 

delivery and days of hospitalization.  

Conclusions: Pregnant women with migraine were at increased risk of having obstetric and medical 

complications compared with unaffected women, therefore should be included in a high-risk pregnancy 

protocol of care throughout pregnancy. We recommend a neurological follow up, in addition to OBGYN, 

during the pregnancy and post-partum period.  

  

 



 

 

 

 

THE EPIDEMIOLOGICAL AND CLINICAL CHARACTERISTICS OF PATIENTS WITH EARLY 

ONSET CREUTZFELDT-JAKOB DISEASE 

Daniel Safadi1, Shmuel Appel2, Ester Kahana3, Zeev Nitsan4, Oren S. Cohen5, Joab Chapman6, 

Amos D. Korczyn7, Hanna Rosenmann8, Ron Milo9 
1Department of Neurology, Barzilai Medical Center, Ashkelon, Israel 
2Department of Neurology, Barzilai Medical center, Faculty of Health Sciences, Ben-Gurion 

University of the Negev, Ashkelon, Israel 
3Department of Neurology, Barzilai Medical Center, Ashkelon, Israel 
4Department of Neurology, Barzilai Medical Center, Faculty of Health Sciences, Ben-Gurion 

University of the Negev, Ashkelon, Israel 
5Department of Neurology, Assaf Harofeh Medical Center, Sackler Faculty of Medicine, Tel-Aviv 

University, Zerifin, Israel 
6Department of Neurology, The Sagol Neuroscience Center, Chaim Sheba Medical Center,Sackler 

Faculty of Medicine, Tel-Aviv University, Ramat Gan, Israel 
7Department of Neurology, Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel 
8Department of Neurology, The Agnes Ginges Center for Human Neurogenetics, Hadassah Hebrew 

University Medical Center, Jerusalem, Israel 
9Department of Neurology, Barzilai Medical Center, Faculty of Health Sciences, Ben-Gurion 

University of the Negev, Ashkelon, Israel 

 

Background: The onset of Creutzfeldt-Jakob disease (CJD) is usually around the age of 60, but younger 

patients have been described as well.  

Purpose: To characterize demographic and clinical features of young vs. older onset CJD patients.  

Materials and Methods: The CJD National Database that includes all CJD patients diagnosed between 1960 

and 2020 was searched for demography, clinical presentation, EEG, MRI and tau-protein levels in the CSF. 

Patients were divided into groups of young (up to age 40) and older disease onset (40 years). Clinical and 

demographic parameters were compared between the groups using frequency tables and appropriate 

statistical analyses.  

Results: There were 731 patients of whom 18 (2.4%) had a young disease onset (Y, 32-40 years old, mean 

37.7±2.6) and 713 had older disease onset (O,  41 years old, mean 62.78±7.6). There were significant 

differences in brain MRI scans with more classical features in the older population (typical 76.9%, atypical 

23.1%) versus young-onset patients (typical 36%, atypical 64%, p =0.006). Rapidly progressive dementia as 

a presenting feature was more common in the older group (O=58%, Y =27.7%, p=0.019), cerebellar onset 

was more common in the younger group (O=6.7%, Y=27.7%, p=0.036)), prevalence of initial psychiatric 

presentation did not differ between groups. There were no significant differences in demographic data (male 

gender Y=61%, O=49%, familial CJD Y=78%, O=64%, disease duration Y=8.9±6.1 years, O= 

9.7±12.7years) and in the levels of tau protein in the CSF (Y=1118±154 pg/ml, O=1396±612 pg/ml). In both 

groups, more patients had non-classical EEG without significant difference between groups.  

Conclusion: Young-onset CJD patients are characterized by less typical brain MRI changes, a lower 

prevalence of dementia and a higher prevalence of cerebellar signs at disease onset. There were no relevant 

differences in demography, levels of tau protein or EEG features between populations. 

 

 

 



 

 

 

 

 

REMOTE ELECTRICAL NEUROMODULATION FOR THE ACUTE TREATMENT OF 

MIGRAINE IN PATIENTS WITH CHRONIC MIGRAINE: AN OPEN-LABEL PILOT STUDY  

Nirit Lev1,2, Hida Nierenburg3, Julio Vieira3, Tamar Lin4, Dagan Harris4, Maya Vizel4, Alon Ironi4, 

Bryan Lewis3, Paul Wright3 
1Neurology, Meir Medical Center, Kfar Saba, Israel 
2Neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
3Neurology, Nuvance Health, Poughkeepsie, USA 
4Theranica, Theranica Bio-Electronics, Netanya, Israel 

 

Background: Remote electrical neuromodulation (REN) is a novel acute treatment of migraine. Upper arm 

peripheral nerves are stimulated to induce conditioned pain modulation (CPM)—an endogenous analgesic 

mechanism in which conditioning stimulation inhibits pain in remote body regions. The REN device 

(Nerivio, Theranica Bio-Electronics LTD., Israel) is FDA-authorized for acute treatment of migraine in 

adults who do not have chronic migraine. The current study assessed the consistency of response over 

multiple migraine attacks in people with chronic migraine who are typically characterized with severe pain 

intensity, high disability, and less robust response to triptans.  

Methods: This was an open-label, single-arm, dual-center study conducted on adults with chronic migraine. 

Participants underwent a 4-week treatment phase in which they treated their migraine headaches with the 

device for 45 min within 1 h of attack onset. Pain levels were recorded at baseline, 2 h, and 24 h 

posttreatment. Efficacy outcomes (pain relief and pain-free responses at 2 h, sustained pain relief and 

sustained pain-free responses at 24 h) focused on intra-individual consistency of response across multiple 

attacks, which was defined as response in at least 50% of the treatments.  

Results: Forty-two participants were enrolled, and 38 participants were evaluable for analyses; 73.7% 

(28/38) achieved pain relief at 2 h, 26.3% (10/38) were pain-free at 2 h, 84.4% (27/32) had sustained pain 

relief response at 24 h and 45.0%  

(9/20) had sustained pain relief response at 24 h in at least 50% of their treated attacks. The effects of REN 

on associated symptoms and improvement in function were also consistent. The incidence of device-related 

adverse events was low (1.8%).  

Conclusions: REN used for a series of migraine attacks was effective and well tolerated across attacks. REN 

may offer a safe and effective non- pharmacological alternative for acute treatment in patients with chronic 

migraine.  
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STIFF PERSON SYNDROME IN A COVID-19 POSITIVE MAN 

Yosef Schechter, Gilad Yahalom, Roni Eichel, Nathan M Borenstein, Avi Ashkenazi 

Neurology, Shaare Zedek Medical Center, Jerusalem, Israel, Israel 

 

Background: Stiff person syndrome (SPS) is a rare acquired neurological disorder, characterized by 

progressive muscle stiffness and spasms that result in  severely impaired ambulation. The disease is more 

common in women. It is often associated with type 1 DM, and with anti-GAD antibodies.  

Case report: A 45-year-old previously healthy man presented with gait difficulty and bilateral lower 

extremity muscle stiffness that started acutely. On examination, he had increased tone and upper motor 

neuron signs in both legs. He was unable to walk without support. Sensation and urinary function were 

intact.  

A complete neuroaxis MRI demonstrated no relevant pathological findings. Lumbar puncture was normal. 

EMG showed continuous motor activity of tested muscles in both legs and in lumbar paraspinal muscles. No 

neoplastic processes were detected on a total body CT and blood malignancy markers panel was negative as 

well. Immunogram panel and Anti-GAD were negative. HIV was negative. COVID-19 was positive.  

The patient was started on oral diazepam, gradually increasing the dose to 20 mg daily. Subsequently, IVIG 

therapy, 30 gram monthly was initiated, with a gradual improvement of his symptoms regaining his ability to 

walk normally. Currently, he is still complaining of some difficulty with prolonged physical activity.  

Discussion COVID-19 has been associated with several neurologic syndromes, however, to the best of our 

knowledge, an association with SPS has not been described before. Our case presents some atypical features 

of SPS: acute onset, an unusual distribution of affected muscles, and, as of now, no apparent autoimmune or 

paraneoplastic association. Whether COVID-19 can cause SPS-like syndrome remains to be determined. 

 



 

 

 

 

TWO INTRONIC CIS-ACTING VARIANTS IN BOTH ALLELES OF THE POLR3A GENE 

CAUSE PROGRESSIVE SPASTIC ATAXIA WITH HYPODONTIA 

Avi Fellner1,2, Alexander Lossos3, Elena Kogan1, Zohar Argov3, Claudia Gonzaga-Jauregui4, Alan 

R. Shuldiner4, Malak Darawshe5, Lily Bazak2, Gabriel Lidzbarsky2, Noam Shomron5, Lina Basel-

Salmon2,5,6, Yael Goldberg2,5 
1Department of Neurology, Rabin Medical Center, Beilinson Hospital, Petah Tikva, Israel 
2Raphael Recanati Genetics Institute, Rabin Medical Center, Beilinson Hospital, Petah Tikva, Israel 
3Department of Neurology, Hadassah-Hebrew University Medical Center, Jerusalem, Israel 
4Regeneron Genetics Center, Regeneron, Tarrytown, New York, USA 
5Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel 
6Laboratory of Immunology and Genetics, Felsenstein Medical Research Center, Petah Tikva, Israel 

 

Background: POLR3A encodes the largest subunit of the DNA-dependent RNA polymerase III. Pathogenic 

variants in this gene are associated with dysregulation of tRNA production and other non-coding RNAs. 

POLR3A-related disorders include variable phenotypes, and the genotype-phenotype correlation is still 

unclear.  

Methods: Phenotypic analysis and exome sequencing were performed in four affected siblings with a 

clinical diagnosis of hereditary spastic ataxia, two healthy siblings and their unaffected mother. 

Results: All four affected siblings (ages 46-55) had similar clinical features of early childhood-onset 

hypodontia and adolescent-onset progressive spastic ataxia. None had progeria, gonadal dysfunction or 

dysmorphism. All affected individuals had biallelic POLR3A pathogenic variants composed by two cis-

acting intronic splicing-altering variants, c.1909+22GA and c.3337–11TC. The two healthy siblings had 

wild-type alleles, and a third sibling was heterozygous for the allele containing both of these variants. 

Conclusion: This is the first report addressing the clinical consequence associated with homozygosity for a 

unique pathogenic intronic allele in the POLR3A gene. This allele was previously reported in compound 

heterozygous combinations in patients with Wiedemann-Rautenstrauch syndrome, a severe progeroid 

POLR3A-associated phenotype. We show that homozygosity for this allele is associated with a phenotype of 

spastic ataxia with hypodontia, and not with progeroid features. These findings contribute to the 

characterization of genotype-phenotype correlation in POLR3A-related disorders. 

 



 

 

 

 

CLINICAL CHARACTERISTICS OF MONOGENIC PARKINSON'S DISEASE AT THE TIME OF 

EVALUATION FOR DEEP BRAIN STIMULATION 

 

Akiva Gallant 1, Tali Friedman-Korn 1, Eduard Linetsky 1, Renana Eitan 3, Zvi Israel 2, David Arkadir 1 
1 Department of Neurology, Hadassah-Hebrew University Medical Center, Jerusalem  
2 Genetics and Neurosurgery, Hadassah-Hebrew University Medical Center, Jerusalem  
3 Jerusalem Mental Health Center – Kfar Shaul and the Hebrew University, Jerusalem 

 

Background: Clinical course of Parkinson's disease (PD) is partially determined by genetic causes. E.g. 

GBA-PD is a more aggressive disease with early neuropsychiatric symptoms while LRRK2-PD has a more 

benign course. Should the genetic status influence recommendation for deep brain stimulation (DBS) in the 

individual patient? The first required step to answer this is to characterize and genotype PD patients that 

were found suitable to DBS surgery.   

Objectives: To characterize the clinical baseline of PD patients with mutations in the GBA or LRRK2 genes 

who underwent subthalamic nucleus DBS surgery at a single DBS-referred center. 

Methods: A retrospective clinical characteristics analysis of 9 GBA-PD and 19 LRRK2-PD patients who 

underwent DBS surgery at Hadassah Medical Center, was performed.  

Results: Clinical characteristics were similar between LRRK2-PD / GBA-PD cohorts at the time of DBS 

surgery. Median age of PD onset (LRRK2: 51 years; range 31-67, GBA: 55; 35-63, p-value = 0.82), age at 

time of DBS surgery (LRRK2: 60.5 years; 40-72, GBA: 61; 44-69, p-value = 0.85), Motor UPDRS III, in the 

ON (LRRK2: 10.5; 4-22, GBA: 6.5; 0-13, p-value = 0.69) and OFF (LRRK2: 32; 25-83, GBA: 29.5; 26-56, 

p-value = 0.83) states, levodopa-response (LRRK2: 74%; 58-84%, GBA: 78%; 56-100%, p-value = 0.79), 

and daily levodopa equivalents (LRRK2: 999; 250-2050, GBA: 831.75; 300-1825.5, p-value = 0.37) 

measures were similar and did not demonstrate statistically significant differences. Cognitive impairments 

measures (Addenbrooke’s Cognitive Examination LRRK2: 88; 81-94, GBA: 81; 76-99, p-value = 0.17, 

Frontal Assessment Battery LRRK2: 16; 11-17, GBA: 15; 13-17, p-value = 0.85, and Mini Mental State 

Examination LRRK2: 29; 27-30, GBA: 28.5; 26-30, p-value = 1.00) were similar as well and did not 

demonstrate statistically significant differences.  

Conclusion: Clinical inter-group similarity enables longitudinal comparison between these two cohorts 

following DBS.  It is possible that reverse LRRK2-PD / GBA-PD patient-ratio in our cohort (relative to the 

PD Israeli population) reflects lower number of GBA-PD patients that fulfill DBS criteria. 

 



 

 

 

 

POSITIVE EFFECT OF MEDICAL CANNABIS IN ADULTS WITH TOURETTE SYNDROME 

Saar Anis1,2, Shira Arad1, Corrine Zalomack2, Herzel Shabtai1, Tali Taichman1, Nir Giladi1,2, Tanya 

Gurevich1,2 
1Movement disorders unit, neurological institute, Tel Aviv medical center, Tel Aviv, Israel 
2Sackler school of Medicine, Tel Aviv university, Tel Aviv, Israel 

 

Background: Gilles de la Tourette syndrome (GTS) is a childhood onset neuropsychiatric disorder 

characterized by the presence of multiple motor and at least one phonic tic lasting more than one year. Since 

the late 1980s, several randomized controlled and retrospective trials demonstrated Medical Cannabis (MC) 

may suppress tics and associated behavioral problems. Interrelation of the endocannabinoid system in the 

cortico-striato-thalamo-cortical circuit, limbic system and insula all play a major role in the pathophysiology 

of GTS may explain the observed mitigation of symptoms.  

Methods: An ongoing prospective study of patients from the GTS clinic at the Tel-Aviv Sourasky Medical 

Center, with approved MC licensing from the ministry of health. Type of the MC and mode of use were 

recommended by the treating neurologist. Overall follow-up period is one year. First-time MC users are 

being assessed every 3 months from baseline, and chronic users are being assessed every 6 months for 

treatment mode of administration, efficacy, tolerability and side effects.  

Results: 19 patients entered the study, age (mean± standard error) 35.47±2.82, 15 males. Baseline Yale 

Global Tic Severity Scale (YGTSS)-severity (range 0-50) 24.76±2.60, YGTSS-impairment (range 0-50) 

29.33±3.48, and Premonitory Urge for Tic Scale (PUTS, range 0-36) 25.32±1.15. 29 visits have been done 

so far. Average dose of MC (grams) 23.85±2.39, %THC 13.65±0.93, %CBD 3.22±0.49, mode of 

administration: cigarettes (68%), vapor (39%), oil (21%), frequency of use 3.37±0.47 (per day), number of 

puffs/drops for each use 6.0±0.91, response of tics to treatment (Likert scale 1-7) 5.6±0.31, percent reduction 

of tics (0-100%) 64.76±5.79. Average reduction of YGTSS-total for naïve users after one month of treatment 

was 28.27%. Major side effects include dry mouth (71.4%), sedation (64.7%) and dizziness (52.2%).  

Conclusions: Preliminary results show that MC has good efficacy and good tolerability. The most common 

mode of use is smoking with high THC percentage. 
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EEG-QUANTUM POTENTIAL AND PAROXYSMAL SLOW WAVE EVENTS PREDICT 

EPILEPSY FOLLOWING A FIRST EPILEPTIC SEIZURE 

Daniel Zelig5, Oded Shor3,4, Amit Yaniv4, Dan Z Milikovsky2,4, Alon Friedman5,6, Felix 

Benninger1,3,4 
1Department of Neurology, Rabin Medical Center, Petach Tikva, Israel 
2Department of Neurology, Sourasky Medical Center, Tel Aviv, Israel 
3Felsenstein Medical Research Center, Rabin Medical Center, Petach Tikva, Israel 
4Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
5Department of Physiology and Cell Biology, Department of Biomedical Engineering, Zlotowski 

Center for Neuroscience , Ben-Gurion University of the Negev, Beer-Sheva, Israel 
6Department of Medical Neuroscience,, Dalhousie University, Halifax, Canada 

 

Background: despite the development and availability of clinically applicable technological modalities, 

diagnosis of epilepsy poses a serious challenge to neurologists throughout the world on a daily basis. 

Identification of effective EEG-based diagnostic biomarkers for epilepsy will improve the ability to manage 

patients following their first seizure. A sensitive biomarker which enables detecting patients in high risk for 

additional epileptic activity is essential while the benefit from administration of anticonvulsant therapy is 

controversial.  

Methods: we retrospectively use the EEG database of Rabin Medical Center to identify patients who 

underwent EEG recording following a first epileptic seizure. We included 81 patients (age: 51.2±19 y). The 

patients were divided into two groups according to occurrence of additional seizures during long term 

follow-up of at least two years. Additionally, those groups were subdivided into patients which received or 

did not receive AEDs. We tested the prevalence of paroxysmal slow wave events (PSWE) and the potential 

of these events to serve as diagnostic biomarkers. In addition, we used p-adic quantum theory to characterize 

connectivity of different brain areas through sculp EEG recordings.  

Results: The detection of high rate of PSWE in EEG, which was performed a short time after the onset of 

seizures, is predictive for additional seizures and epilepsy. Using p-adic quantum potential analysis, we were 

able to differentiate those patients with a single seizure (and no AED treatment) from those with recurrent 

seizures (epilepsy) by the first initial EEG with an AUC of 0.9244 in the ROC analysis.  

Conclusions: we hereby present a novel method using quantum theory to extract the characteristic 

information patterns from dendrograms expressing the hierarchic treelike structure of information processing 

in the brain. Our prediction using a single routine EEG is extremely accurate in its prediction and will 

influence clinical practice and initiation of AEDs following a single seizure. 

 



 

 

 

 

SEEG WITH RF ABLATION FOR INTRACTABLE EPILEPSY: FIRST CASES IN ISRAEL 

Jehuda Sepkuty1,2,3, Maya Weinstein1, Nir Getter1,4,5, Itzhak Fried1,6, Michael Levy1 
1Israeli Center for Functional Neurosurgery, Assuta, Tel Aviv, Israel 
2Neurology, Johns Hopkins, Baltimore, USA 
3Neurology, Swedish Neuroscience Institute, Seattle, Israel 
4Department of cognition and Brain, Ben Gurion University, Beer Sheba, Israel 
5Department of Psychology and Education, The Open University, Raanana, Israel 
6Neurosurgery, UCLA, Los Angeles, USA 

 

Introduction: The manifestation of epilepsy can be confusing. In non lesional neocortical seizures, scalp 

EEG may be tricky, making hypothesis of localization difficult. The role of the SEEG is primarily proving 

the hypothesis.  

Epileptic patients, defined as intractable, are referred for thorough evaluation. This includes, when 

appropriate, SEEG which focuses on two aspects: accurate localization of the seizure network and functional 

mapping of eloquent areas.  

Methods: Patient 1: suffered abdominal pain after meals associated with dizziness, confusion and stuttering, 

followed by dry cough. This brought the pt. to frustration and quitting his job.  

Patient 2: seizures of 30 years consisted of sudden onset right hand automatism, perioral movements, staring, 

looking horrified and secondary generalization.  

Both were evaluated by VEEG, imaging and signal analysis, leading to hypothesis regarding seizure focus 

and implantation of SEEG electrodes for further localization, functional mapping and Radio Frequency 

ablation of seizure foci.  

Results: Patient 1 showed FIRDA associated with events and due to underlying left hippocampal atrophy the 

hypothesis was left hippocampal focus, spreading forward manifesting as FIRDA. SEEG depth electrodes 

implantation showed seizure onset in the left hippocampus as hypothesized. Functional mapping showed no 

effect on visual memory and amigdalar after discharges were associated with speech ataxia, stopping once 

spikes were aborted. RF ablation rendered pt. free of his seizures and his speech ataxia initially.  

Patient 2 showed right TPO seizure onset corresponding with imaging data leading to the hypothesis of right 

parietal TPO onset with quick spread to temporal regions. SEEG confirmed the hypothesis, functional 

mapping defined boundary regions and RF ablation rendered the pt. seizure free.  

Conclusions: Good hypothesis of seizure onset zone based on VEEG and imaging is crucial. RF ablation has 

the advantage of being able to see immediate physiologic feedback and at times it is a diagnostic and 

treatment tool. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

TYPE AND BURDEN OF NEURODEGENERATIVE PATHOLOGY ASSOCIATED WITH 

SEIZURES AND RAPID COGNITIVE DECLINE IN INDIVIDUALS WITH DEMENTIA. 

Ophir Keret1, Amir Glik1, Felix Benninger1, National Alzheimer Coordinating Center (Group 

Author)2 
1Neurology, Rabin Medical Center, Petah Tikva, Israel 
2School of Public Health, University of Washington, Seattle, Washington, USA 

 

Introduction: Incidence of unprovoked seizures and epilepsy rises dramatically in older adults, with about 

15-20% of cases associated with dementia. Epilepsy frequency increases with dementia duration and 

severity, and its onset heralds a rapid cognitive decline. Previous studies in mouse models of autosomal 

dominant Alzheimer disease (AD)suggest the cause of seizures and rapid decline is AD neuropathological 

changes (ADNC), but no studies have been carried out in humans. Our aim was to assess the frequency and 

extent of ADNC and non-AD neuropathology (Lewy bodies disease or LBD, microvascular disease, amyloid 

angiopathy and TDP-43) in dementia with or without seizures and the degree of this correlation to rapid rate 

of decline.  

Methods: Study design is a retrospective case-control study, assessing post mortem and clinical data from 

541research participants from the National institute of health Alzheimer Coordination Center, years 2006-

2019. Inclusion criteria included baseline mild cognitive impairment or dementia (clinical dementia rating or 

CDRglobal score of 0.5 or 1 respectively) with or without seizures on follow up research visits. Subjects 

who were noted to have seizures on their first research visit were excluded. Controls were matched to cases 

in gender, birth year, age at onset of cognitive decline, and Apolipoprotein-Epsilon (APOE) status. Groups 

were compared for primary neuropathology (ADNC, Vascular, LBD, TDP-43, 4 or 3 Repeat Taupathy) it`s 

burden (using the Thal, Braak, Cerad, AD neuropathological change-ADNC, and LBD scores), and average 

rate of decline per year (using the mini-mental and CDR sub of boxes).  

Results: We have screened 160 cases and 381 matched controls. Analysis is currently pending and complete 

results will be reported at the Israeli Neurological Association Conference if accepted.  

Discussion: Elucidating the etiology of seizures is potentially relevant for identifying and preventing rapid 

decline in dementia and treatment of non-demented adults with drug resistant epilepsy. 

 



 

 

 

 

LOW DYNAMICS INDEX AND LONG SEIZURE DURATION SERVE AS A USEFUL TOOL TO 

IDENTIFY MOTOR PSYCHOGENIC NON-EPILEPTIC SEIZURES 

Raz Winer, Moshe Herskovitz 

EEG and Epilepsy Unit, Department of Neurology, Rambam Medical Center, Haifa, Israel 

 

Background: As already stated before, there is great importance for credible and early diagnosis of 

Psychogenic Non-Epileptic Seizures (PNES). Past research has demonstrated difficulties and delay in such 

cases. These patients frequently receive unrequired pharmacological or invasive treatment. As for today, a 

useful measure of differentiating PNES from convulsive seizures hasn`t been found.  

Objective: To differentiate PNES from epileptic seizures (ES) by analyzing the movement dynamics of each 

involved body part.  

Methods: We retrospectively evaluated all patients that were admitted to the video-EEG monitoring unit in 

Rambam medical center between November 2015 and May 2016. Only instances of motor PNES/ES, with 

established PNES or ES diagnosis based on the EEG recordings, were included. We used two measures: 1) 

Mean Dynamics Index (MDI): The mean of the "dynamics indexes" (DI) that were calculated for each 

involved body part (a point for each additional unique feature of the movement), and 2) The ratio between 

MDI and the duration of the seizure. Statistics were made using T-test.  

Results: 60 consecutive patients that were admitted to the VEEG monitoring unit were examined. Among 

them, 15 patients had mainly motor presentation. 7 of them diagnosed with PNES, and 8 had true epileptic 

seizures. The mean MDI was 1.2 and 2.8 in the PNES ES groups, respectively (p0.05). The mean 

MDI/duration ratio was 0.31 and 3.76 in the PNES and ES groups, respectively (p  0.05).  

 Conclusions: Low Dynamics Index (2) of motor seizures represents low or non-variability in the movement 

profile of each body part, ones involved, and suggests a non-epileptic etiology. Moreover, as the 

MDI/duration ratio decreases, it is more likely that the etiology is non-epileptic. These findings may serve as 

a bed-side tool to evaluate whether a seizure is of non-epileptic etiology. 
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IN POSTERIOR STROKES TICI STANDS FOR: "THIS IS A CHARADE FOR 

INTERVENTIONALISTS"  
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6Department of Neuroradiology,, University Medical Centre Freiburg, Freiburg, Gibraltar 
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Besancon, France 
9Department of Diagnostic and Therapeutic  Neuroradiology, CHRU Nancy, Nancy, France 
10Department of Interventional Neuroradiology,, Hospices Civils de Lyon, Lyon, France 

 

Background The Thrombolysis In Cerebral Infarction (TICI) grading system is a metric currently used to 

evaluate angiographic results of thrombectomy for large vessel occlusion (LVO) in ischemic stroke. 

Originally designed for evaluating middle cerebral artery territories, it is currently used for other vessels 

occlusions including the posterior circulation. Past studies demonstrated major variability in TICI score 

evaluation for strokes in the anterior circulation. We postulate that TICI use for posterior circulation is even 

less accurate due to the major differences in vascular territories since vertebrobasilar vasculature supplies 

cortical, brainstem and cerebellar regions making grading more complex.  

Methods We collected angiographic results from 30 patients who presented with acute posterior circulation 

occlusions, between the years 2015 and 2018, and were treated endovascularly in our institute. Eight 

observers were asked to evaluate the TICI scores before and after thrombectomy. The multi-rater statistics 

were computed using Fleiss’ kappa analysis. Further data was collected regarding the potential brain 

territories at risk and the existence of atherosclerotic disease in the basilar artery.  

Findings The overall agreement kappa reached 0.277 +/- 0.013, which suggests a “fair” agreement between 

the raters. On average 45% of observers achieved a high accuracy, meaning that they were able to predict at 

least 75% of the brain areas at risk correctly. As for the existence of basilar atherosclerotic disease, a high 

agreement (defined as at least 5 of 6 observers) was seen in 20 of the 30 cases.  

Interpretation Despite being ubiquitous in stroke diagnostic, the high variability of posterior circulation 

TICI scores calls into question the very essence of the TICI scale and its clinical relevance. Other methods 

should be developed to assess recanalization in posterior circulation. We advise routine MRI imaging as an 

adjunctive modality to assess at-risk regions of the posterior circulation following thrombectomy. 
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Background: The Thrombolysis In Cerebral Infarction (TICI) grading system is a metric currently used to 

evaluate angiographic results of thrombectomy for large vessel occlusion (LVO) in ischemic stroke. 

Originally designed for evaluating middle cerebral artery territories, it is currently used for other vessels 

occlusions including the posterior circulation. Past studies demonstrated major variability in TICI score 

evaluation for strokes in the anterior circulation. We postulate that TICI use for posterior circulation is even 

less accurate due to the major differences in vascular territories since vertebrobasilar vasculature supplies 

cortical, brainstem and cerebellar regions making grading more complex.  

Methods: We collected angiographic results from 30 patients who presented with acute posterior circulation 

occlusions, between the years 2015 and 2018, and were treated endovascularly in our institute. Eight 

observers were asked to evaluate the TICI scores before and after thrombectomy. The multi-rater statistics 

were computed using Fleiss’ kappa analysis. Further data was collected regarding the potential brain 

territories at risk and the existence of atherosclerotic disease in the basilar artery.  

Findings: The overall agreement kappa reached 0.277 +/- 0.013, which suggests a “fair” agreement between 

the raters. On average 45% of observers achieved a high accuracy, meaning that they were able to predict at 

least 75% of the brain areas at risk correctly. As for the existence of basilar atherosclerotic disease, a high 

agreement (defined as at least 5 of 6 observers) was seen in 20 of the 30 cases.  

Interpretation: Despite being ubiquitous in stroke diagnostic, the high variability of posterior circulation 

TICI scores calls into question the very essence of the TICI scale and its clinical relevance. Other methods 

should be developed to assess recanalization in posterior circulation. We advise routine MRI imaging as an 

adjunctive modality to assess at-risk regions of the posterior circulation following thrombectomy. 

 

 

 

 

 



 

 

 

 

INTRA-CRANIAL CALCIFICATION – AN IMAGING MARKER FOR BRAIN ATROPHY AND 

FUTURE POST STROKE COGNITIVE DECLINE 

Estelle Seyman1, Udi Sadeh-Gonik2, Phillip Berman2, Itay Blum2, Genadi Shendler2, Amos 

Korczyn3, Nathan Bornstein3,4, Jeremy Molad1, Einor Ben-Assayag1,3, Hen Hallevi1,3 
1Stroke department Division of Neurology, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel 
2Radiology department, Tel Aviv Sourasky Medical center, Tel Aviv, Israel 
3Sackler Faculty of Medicine, Tel Aviv University, Tel-Aviv, Israel 
4Brain Center, Shaare Zedek Medical Center, Jerusalem, Israel 

  

Background: Vascular calcifications are considered to be part of the atherosclerotic process, and 

calcifications of intracranial vessels (ICC) are frequently observed on Non-Contrast CT (NCCT). The effect 

of this subclinical intracranial atherosclerosis on cognition is poorly understood. Our aim was to explore the 

association of ICC with long-term cognitive function and advanced MRI measures in a large prospective 

cohort.  

Methods: Data from the Tel Aviv brain acute stroke cohort (TABASCO) were analyzed. This single center 

prospective cohort study (n=575) aimed to identify predictors of post-stroke cognitive impairment (PSCI) in 

mild-moderate stroke patients. Participants underwent a NCCT ,3T-MRI on enrollment and a comprehensive 

computerized battery of cognitive tests at baseline, 6, 12 and 24 months thereafter. The ICC score(ICCS) on 

initial NCCT was calculated by a semiautomated fashion using well validated calcium quantification 

application.  

Results: Baseline data were available for 537 subjects (mean age 67.4 years,59.5% males). Higher ICCS 

was associated with decreased gray, white matter and hippocampal normalized volumes and decreased white 

matter microstructural integrity on Diffusion Tensor Imaging(DTI) analysis (r=-.365,r=.346,r=-.273,r=-

.166,respectively,p  

Conclusion: Our findings suggest that the ICCS, a surrogate for atherosclerosis, correlates with measures of 

brain atrophy, SVD and development of PSCI 24 months from index event. This frequently observed 

imaging finding might serve as a readily available marker for future vascular dementia, thus enables 

optimization of individualized treatment in clinical practice.  

  

  



 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

PREDICTORS AND PROGNOSTIC IMPLICATIONS OF HEMORRHAGIC TRANSFORMATION 

FOLLOWING ENDOVASCULAR THROMBECTOMY: A MULTICENTER ANALYSIS 

Asaf Honig1, Jeremy Molad5, Anat Horev3, Andrei Filioglo1, Naeem Simaan1, Hen Hallevi5, 

Vladimir Borodetsky4, Estelle Seyman5, Tali Jonas Kimchi6, Udi Sadeh6, Farouq Alguayn3, Jose 

Cohen2, Ronen R Leker1 
1Neurology, Hadassah-Hebrew University Medical Center, Jerusalem, Israel 
2Neurosurgery, Hadassah-Hebrew University Medical Center, Jerusalem, Israel 
3Neurology, Soroka University Medical Center, Beer Sheva, Israel 
4Radiology, Soroka University Medical Center, Beer Sheva, Israel 
5Department of Stroke and Neurology, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel 
6Radiology, Tel-Aviv Sourasky Medical Center, Israel 

 

Background: Hemorrhagic transformation (HT) following endovascular thrombectomy (EVT) for large 

vessel occlusion (LVO) may be associated with prognosis. Therefore, we sought to determine predictors and 

prognostic implications of HT after EVT.  

Methods: Consecutive patients undergoing EVT for LVO at three academic centers were recruited into a 

prospective database and the data was retrospectively analyzed. HT were divided into hemorrhagic infarction 

(HI) type 1+2 defined as any petechial hemorrhagic infarction and parenchymal hematoma (PH) type 1+2 

defined as confluent hemorrhage covering  or  than 1/3 of the infarct volume respectively. We further 

dichotomized hemorrhages into asymptomatic and symptomatic (sICH) defined as an increase in National 

Institute of Health Stroke Scale score of 4 points. Multivariate analyses were performed to determine 

variables associated with any HT subtype, PH2 and sICH. Association of HT types with functional outcome 

and mortality were evaluated.  

Results: Among 611 patients included in the study (mean age 70.5 ±12.5 years; 50.4% male, median NIHSS 

16), 115 (18.8%) had HT, 33 had PH2 (5.4%) and 16 (2.6%) had sICH. Independent predictors for PH2 

included failure to achieve TICI2b-3 (OR 2.27, 95% CI 2.3-22.2, p0.001), time from symptom onset to 

emergency department (OR 1.002 per minute 95% CI 1.001-1.003; P=0.007) and absence of hyperlipidemia 

(OR 0.3 95% CI 0.1-0.87; P=0.027). NIHSS on admission was an independent predictor for sICH occurrence 

(OR 1.09 95%CI 1.002-1.19 P=0.044). Both PH2 and sICH were associated with higher rates of non-

functional outcome mortality (P0.01).  

Conclusions: PH2 and sICH are not uncommon after EVT and are associated with increased mortality and 

unfavorable outcome rates 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

HIGH AMBIENT TEMPERATURE IN SUMMER AND RISK OF STROKE OR TRANSIENT 

ISCHEMIC ATTACK: A NATIONAL STUDY IN ISRAEL 

Shiraz Vered1, Shlomit Paz2, Maya Negev1, David Tanne3, Inbar Zucker4, Galit Weinstein1 
1School of Public Health, University of Haifa, Haifa, Israel 
2Geography and Environmental Studies, University of Haifa, Haifa, Israel 
3Stroke and Cognition Institute, Rambam Health Care Campus, Haifa, Israel 
4The Israel Center for Disease Control, Israel Ministry of Health, Ramat-Gan, Israel 

 

Background: Climate change raises major concerns regarding public health. While the consequences of the 

changing climate on all-cause morbidity and mortality are well known, the link with stroke incidence has 

been less studied. We aimed to examine whether high ambient temperature and diurnal temperature range 

during the summer are associated with risk of stroke/transient ischemic attack (TIA).  

Methods A time-stratified case-crossover study design was conducted. The study sample comprised of all 

individuals aged ≥50 years who had a stroke/TIA reported to the Israeli National Stroke Registry between 

2014 and 2016 during the summer season. Daily temperature data were retrieved from the Israel 

Meteorological Service. Conditional logistic regression models were used with relative humidity and air 

pollution as covariates, where each case served as his/her own control. The hazard interval was chosen to 

include the exposure at the day of stroke and each of the six days prior to the stroke event.  

Results The sample included 15,123 individuals who had a stroke/TIA during the summer season (mean age 

73±12 years; 54% males). High ambient temperature was associated with stroke/TIA risk starting from the 

day before the stroke event, and increasing in strength over a six-day lag (OR=1.10 95%CI 1.09-1.12(. 

Moreover, a larger diurnal temperature range prior to stroke/TIA occurrence was associated with decreased 

stroke/TIA risk (OR=0.96 95%CI 0.95-0.97 for a six-day lag). No robust effect modification was observed 

by age, sex, and prevalence of atrial fibrillation, hypertension, diabetes and hyperlipidemia.  

Conclusions: High ambient temperature may be linked to increased risk of cerebrovascular events in 

subsequent days. However, relief from the heat during the night may attenuate this risk. 

 



 

 

 

DETECTION AND PREVALENCE OF INTRA-CARDIAC THROMBUS IN PATIENTS WITH 

EMBOLIC STROKE OF UNDETERMINED SOURCE 

Rani Barnea1, Inbar Nardi Agmon2, Ashraf Hamdan2, Eitan Auriel1 
1Neurology, Rabin Medical Center, Petah Tikva, Israel 
2Cardiology, Rabin Medical Center, Petah Tikva, Israel 

 

Background: Embolic Stroke of Undetermined Source (ESUS) is defined as non-lacunar brain infarct 

without proximal arterial stenosis or known cardioembolic source (including atrial arrythmias). Little is 

known about the prevalence of intra-cardiac thrombus in patients presenting with ESUS, and about the 

impact of implementing cardiac CT in the evaluation of these patients.  

Methods: We retrospectively investigated 85 consecutive patients who presented to our hospital with ESUS 

between January 2019 and September 2020 and underwent 2D echocardiography and contrast-enhanced 

cardiac CT as part of stroke etiology evaluation.  

Results: In our study population, intra-cardiac thrombus was detected in 14.1%, 12 out of 85 patients ,while 

only two cases were also detected by 2D echocardiography. Contrast enhanced CT detected intra-cardiac 

thrombus in either the apex, the left atrial appendage, or the left atrium.  

Conclusions: Contrast-enhanced CT may help improve detection of intra-cardiac thrombus in patients 

presenting with ESUS and therefore provide relevant information for anticoagulation therapy. The high 

prevalence of intra-cardiac thrombus in ESUS patients make the use of complementary 3D advanced cardiac 

imaging important.  

  

 



 

 

 

 

 

PREDICTION OF BLOOD PRESSURE MANAGEMENT IN ACUTE ISCHEMIC STROKE 

PATIENTS USING DIMENSIONALITY REDUCTION BY FEATURE SELECTION AND 

DECISION TREE ALGORITHMS  

Orit Mazza3, Onn Shehory3, Nirit Lev1,2 
1Neurology, Meir Medical Center, Kfar-Saba, Israel 
2Neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
3Graduate School of Business Administration, Bar Ilan University, Ramat-Gan, Israel 

 

Background: Changes in blood pressure is prevalent in the acute phase of stroke. Both excessively high 

blood pressures and low blood pressures are independent factors that predict poor outcomes among stroke 

patients. Post thrombolytic treatment high blood pressures result in worse clinical outcomes. The aim of this 

study was to develop a decision support tool for blood pressure management in the first 24-hours after acute 

ischemic stroke.  

Material and methods: MIMIC-III and eICU databases were used to identify 7265 acute ischemic stroke 

patients. Feature selection with a bidirectional stepwise regression algorithm was implemented. Decision tree 

was constructed by a hierarchical binary recursive partitioning algorithm to predict successful blood pressure 

lowering according to American Heart Association/American Stroke Association (AHA/ASA) guidelines. 

The model performance of the decision tree was compared to neural networks, random forest, and logistic 

regression models.  

Results: In comparison to randomized clinical trials that test single medications and compare the results to 

placebo, our study simultaneously examined over 100 antihypertensive medications on the effect of blood 

pressure reduction via data mining techniques. In accordance with AHA/ASA recommendations, we found 

that the group of patients receiving tPA would benefit from beta-blockers when DBP ranges from 105 to 

120mmHg. However, the SBP should be below 188mmHg. In those cases, the probability of blood pressure 

reduction is 0.917 (p=0.048). Unlike today`s recommendations, patients receiving EVT or tPA with DBP 

lower than 120mmHg have low probability of blood pressure reduction over the prescribed range with 

calcium channels blocker therapy (p0.001). On the other hand, they can benefit from treatment with direct 

vasodilators (p0.001).  

Conclusions: This study addresses blood pressure management in the acute phase following a stroke using 

data-mining methods. The results indicate that the choice of treatment can be adjusted to different blood 

pressure values and thus provides a better decision-making approach.  
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Background: The databases of Israeli health maintenance organizations (HMOs) are a tremendous potential 

resource for studying multiple sclerosis (MS) epidemiology due to a universally funded health care system 

which ensures full capture of the population. According to the 2013 edition of the International Atlas of 

Multiple Sclerosis, the prevalence of multiple sclerosis in Israel was 62/100,000 (5,000 people). We aimed at 

estimating the prevalence and incidence of MS in Israel, as part of the updated project of the Atlas of 

Multiple Sclerosis, initiated by the Multiple Sclerosis International Federation (MSIF).  

Methods: Databases of the four Israeli HMOs were searched to identify people with MS by the following 

tentative definition: either an International Classification of Diseases (ICD) code of MS, as an established 

diagnosis or at least a single dispense of one of the several MS specific medications. People younger than 6 

or older than 80 years at the time of diagnosis were excluded.  

Results: 12,861 people with an established diagnosis of MS were identified in Israel, of whom 88 were 

children (defined as age18). This number represents a prevalence rate of MS in Israel of 140/100,000 

(0.14%) by the end of 2019. Female to male ratio was 2:1. Average age at diagnosis was 39 (range: 7-80). In 

one year (2019), 808 new cases of MS were identified, representing an incidence rate of 9/100,000.  

Conclusions: Multiple sclerosis prevalence and incidence rates reported herein are substantially higher than 

previously estimated. The results should be interpreted with caution as the algorithm used to identify people 

with MS was not validated. Such validation against a gold-standard diagnosis of MS is currently underway. 

 



 

 

 

 

 

ANATOMICAL AND FUNCTIONAL NETWORK PATTERNS MANY YEARS FOLLOWING 

OPTIC NEURITIS 

Yael Backner1, Sol Zamir1, Panayiota Petrou2, Dimitrios Karussis2, Netta Levin1 
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Background: The brain`s ability to adapt in response to damage is debated in multiple sclerosis (MS) 

literature. In a previous work, we have shown that following the acute damage caused to the visual system by 

an episode of optic neuritis (ON), the functional visual network experiences changes that are associated with 

the specific neurologic deficit, all within the limits of the underlying disease pathophysiology.  

Objectives: To examine whether the changes associated with ON in the structural and functional networks, 

can still be discerned in progressive MS patients, even years after the acute insult.  

Methods: Forty-eight progressive MS patients, with and without prior ON (MS-ON and MS-nON, 

respectively; nMS-ON = 21, nMS-nON = 27), underwent structural and functional magnetic resonance 

imaging (MRI), including diffusion tensor imaging (DTI) and resting state fMRI (RS-fMRI). Anatomical 

and functional visual networks were defined using 50 visual regions-of-interest. Data were analyzed using 

graph theory-based methods and weighted network metrics were extracted, including density, strength, 

global and local efficiency, and modularity.  

Results: Preliminary results have shown that while no functional metrics were significantly different between 

the two groups, anatomical global efficiency and density were significantly higher for the MS-nON, despite 

no significant difference in lesion load between the groups.  

Conclusions: The anatomical networks of the MS-ON group appear to be more damaged than those of the 

MS-nON group, while the functional networks appear to function to the same degree. Anatomical 

connectivity seems influenced by the long- standing distal damage to the optic nerve suggesting trans-

synaptic effects. However, despite our previous study having shown possibly-adaptive functional changes in 

the visual network following acute ON, our current results suggest that even if the MS brain has the ability to 

respond and adapt to insult in the early stages of the disease, this ability is nullified in progressive patients. 
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Background: The clinical course of Multiple Sclerosis (MS) ranges from benign with minimal disability to 

severe disease requiring intensive treatment, yet there are currently no reliable circulating biomarkers for 

predicting disease outcome. Co-inhibitory receptors are potential predictive biomarkers that could assist in 

disease course prediction, from initial Relapsing Remitting MS (RRMS) diagnosis to Secondary Progressive 

MS (SPMS) conversion.  

Here we aim to enhance prediction of disease course using gene expression level of co-inhibitory receptors 

incorporated with evaluation of clinical and para-clinical parameters.  

Methods: Expression levels of TIM-3, TIGIT, LAG-3 and PD-1 in peripheral blood mononuclear cells were 

measured using RT-PCR in a cohort of 136 patients. All patients were evaluated for disease outcome and 

paraclinical measures at diagnosis and during the 9–10 years that followed [progression index, Expanded 

Disability Status Scale (EDSS) score, number of relapses, number of disease modifying therapies, baseline 

brain magnetic resonance imaging T2 lesion volume (T2FLV), CSF cell count and oligoclonal bands].  

Results: TIGIT and LAG-3 expression levels were significantly lower in MS patients compared to healthy 

controls (P0.04). Expression levels of TIM-3 and LAG-3 correlated with MS outcome. Patients with severe 

disease expressed significantly lower TIM-3 levels at diagnosis, compared to patients with benign disease 

(P0.05) and there was a negative correlation between TIM-3 and EDSS progression, as well as to T2FLV 

(r2=0.10,P0.02). A trend of lower LAG-3 and higher PD-1 levels in patients with severe disease was also 

observed.  

Conclusions: Correlation between TIM-3 and LAG-3 expression level and MS disease progression was 

found. Expression levels of TIGIT and LAG3 are significantly lower compared to HC. Using unsupervised 

analysis, LAG-3 and TIM-3 expression levels with clinical-related parameters at diagnosis can predict severe 

disease course with 83.5% accuracy and RMSE of 1.46. 
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Background: Autoantibodies associated with autoimmune encephalitis or neurological paraneoplastic 

syndromes are known for more the 50 years. In the past 13 years, with the discovery of cell surface antigens 

and pathogenic antibodies, the field of autoimmune neurology has been developing rapidly. New antibodies, 

antigens and syndromes are discovered every month.  

Most clinical laboratories test for commercially available antibodies only, in the evaluation of 

autoimmune/paraneoplastic neurological syndromes  

Methods: In the past 3 years we have tested the serum or CSF of 2163 patients either hospitalized in our 

institution, other institutions or from ambulatory clinics.  

Apart from commercially available kits, we also tested samples by indirect immunofluorescence utilizing 

mouse brain tissue.  

This method differs from the commercial kits, broadly used, since, in addition to commercially available 

antibody testing, it enables detection of known but not yet commercially available or not yet discovered 

antibodies.  

Results: Samples from 2163 patients underwent evaluation in our lab in the past 3 years.  

1421 patients underwent paraneoplastic evaluation with 43 positives (3%), 1436 patients underwent 

autoimmune encephalitis evaluation with 32 positives (2.2%) and 1949 underwent indierect 

immunofluorescence assay with 60 positives (3.1%)  

Out of 60 samples that were positive for immunofluorescence, 42 were positive only on immunofluorescence 

and negative for other panels tested. Two other samples, in addition to an antibody identified with 

commercial kits, had another antibody identified on IFA.  

Out of the 42 samples, positive only on IFA, more than half were clinically relevant and changed/dictated 

medical treatment.  

Conclusion: Immunofluorescence assay is an important method of testing, that in many cases can establish 

or confirm diagnosis. Many antibodies are not commercially available or have not yet been discovered and a 

method that can detect many of these antibodies is important and should be utilized at least as a screening 

tool.  

A combined clinical-laboratory approach is important in the field of autoimmune neurology inorder to 

corectly interprate antibody testing results. 
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Background: Differentiate repaired from non-repaired multiple sclerosis (MS) lesions is a desired clinical 

measure, and a much-needed outcome for neuroprotective therapy trials. Despite the development of several 

promising techniques, MRI has not yet achieved its potential as clinically applicable tool to estimate 

remyelination and repair. We here provide histological validation and test in vivo applicability of 

MP2RAGE as marker of repair in MS.  

Methods: Using the MP2RAGE sequence, we classified 36 lesions from 4 postmortem MS brains as “long-

T1,” “short-T1,” and “mixed-T1” by visual comparison to neocortex. T1 times were compared to 

histologically derived measures of myelin, axons and gliosis. As a first in vivo application, we performed a 

similar analysis in 25 MS patients in vivo at 7T MRI, investigating associations with clinical and 

radiological outcomes. A larger cohort of 75 MS cases that received both 3T and 7T MRI including 

MP2RAGE was used to investigate classification performances, including assessment of intra and inter-rater 

reliability.  

Results: Postmortem, lesions classified qualitatively as long-T1, short-T1, and mixed-T1 corresponded to 

fully demyelinated, fully remyelinated, and mixed demyelinated/remyelinated lesions, respectively 

(p≤0.001), and demyelination dominantly contributed to T1 prolongation. In vivo classification closely 

recapitulated ex vivo lesions clustering. Periventricular lesions were less likely to remyelinate (p=0.02) and 

were more likely to have paramagnetic rims (p0.001). Older age at the time of lesion formation portended 

less remyelination (p=0.007). T1 time both on 7T and 3T MP2RAGE MR images differed significantly 

between all visually assigned lesion groups (P 0.001). We observed lesions with similar characteristics both 

at 3T and 7T, allowing manual classification with substantial interrater and excellent intrarater reliability.  

Conclusions: T1 mapping with MP2RAGE, a clinically available MRI method, allows qualitative and 

quantitative classification of chronic MS lesions according to myelin content. This is a straightforward 

approach for tracking lesional myelination changes over time.  

  

  



 

 

 

  

 

LGI1 ENCEPHALITIS ASSOCIATED HYPONATREMIA, IS IT ALL IN THE BRAIN? 
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Background: Leucine-rich glioma inactivated-1 (LGI1) antibody autoimmune encephalitis was first 

described in 2010, and is the most common antibody found in limbic encephalitis. The clinical presentation 

includes subacute cognitive decline, short-term memory loss, behavioral changes and seizures. appropriate 

treatment is the most pertinent step in patient management. During the course of the disease 60-88% of the 

patients develop hyponatremia, mainly mild to moderate, but which also may be severe and life threatening. 

Upon presentation, the occurrence of seizures may be attributed to hyponatremia and thus delay the 

diagnosis of encephalitis. The etiology of the sodium disorder is unclear, frequently presumed to be related 

to the syndrome of inappropriate anti-diuretic hormone secretion (SIADH).  

Methods: We retrospectively screened the medical records of the Tel-Aviv medical center for patients who 

were diagnosed with LGI1 antibody encephalitis. We then retrieved blood tests results inorder to prove the 

notion of SIADH as the etiology for Hyponatremia.  

Results: Fourtenn patients with LGI1 antibody encephalitis were found. Among those, all patients had 

hyponatremia at some point, 12 exhibited moderate to severe hyponatremia during the course of their disease 

(86%), with 8 (57%) having hyponatremia on presentation.  

8/14 patients had suficient data colected to check for SIADH. All eight had blood and urine tests compatible 

with SIADH. The remaining 6 patients didn’t have suficient data to prove SIADH but had low BUN and 

Uric acid that suport the diagnosis.  

All 12 patients with moderate to severe hyponatremia improved after immunotherapy.  

Conclusion: Hyponatremia in LGI1 antibody encephalitis is caused by SIADH, resulting probably from 

inflamatory process in the hypothalamus due to LGI1 presentation.  

In patients with hyponatremia and seizures, LGI1 antibody encephalitis should be in the differential 

diagnosis in order not to delay immunotherapy treatment.  

Hyponatremia in LGI1 antibody encephalitis is responsive to immunotherapy rather than electrolyte 

treatment 
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THERE`S NO PLACE LIKE HOME? CONSEQUENCES OF THE COVID-19 LOCKDOWN ON 

HEALTH AND WELL-BEING OF PATIENTS WITH PARKINSON DISEASE AND POST-

STROKE 

Galit Yogev-Seligmann1, Michal Kafri2 
1Occupational Therapy, University of Haifa, Haifa, Please Select..., Israel 
2Physical Therapy, University of Haifa, Haifa, Please Select..., Israel 

 

Background: People with chronic diseases like Parkinson`s disease or post-stroke rely on routine medical 

and rehabilitative care to maintain daily function and health. These are important aspects of self-

management. However, this was challenged by the social distancing due to COVID-19, which limited 

participation in regular routines.  

Objectives: To (1) describe the effects of the COVID-19 social distancing on function, health and well-

being of patients with Parkinson`s disease or post-stroke, and (2) test the association between the patient 

activation level and these effects.  

Methods: Community-living patients with Parkinson`s disease or post-stroke were invited to answer the 

survey through social media and patient associations. Part 1 included 27 multiple-choice questions regarding 

current status and changes in function, health, medical care and well-being. Part 2 consisted of the Patient 

Activation Measure, describing people’s knowledge, skill, and confidence in managing their own health.  

Results: Among 198 people who answered the survey, deterioration was evident in domains of function, 

health, medical care and well-being. Rehabilitative treatments ceased for 61.8% and 68.7 % associated 

worsening disease symptoms with cancelled rehabilitation or decreased physical activity. PAM levels were 

inversely correlated with increased need for assistance with ADL, increased tiredness, worsening symptoms 

and lack of support from family and friends. Respondents with low activation reported these changes 

significantly more than those with high activation did.  

Conclusions: Inability to maintain routine activities due to social distancing had a major negative impact on 

patients with Parkinson`s disease or post-stroke. Supporting patient activation may empower patients in 

times of stress. 
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HIGH-RESOLUTION T1 MRI VESSEL WALL IMAGING – THE TEL-AVIV SOURASKY 

MEDICAL CENTER EXPERIENCE 
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2Radiology department, Tel Aviv Sourasky Medical center, NA, Tel-Aviv, Israel 

 

Background: Conventional vascular imaging techniques,such as CTA,MRA,and DSA reveal abnormalities 

of the vessel lumen, but fail to characterize disease residing within the vessel wall.In this abstract we present 

our experience with a novel,advanced imaging modality;High-resolution T1 MRI Vessel Wall 

Imaging(VWI).This technique has high spatial resolution and directly images the vessel wall by suppressing 

blood signal,enabling differentiation between vasculopathies.  

Case 1:A 44 years old man,with well controlled DM,evaluated due to recurrent ischemic strokes in the 18 

months prior, despite optimal antithrombotic therapy. A thorough investigation including labs,lumbar 

puncture(LP) ,CTA and DSA did not show an intracranial pathology.A repeated MRI including VWI 

revealed left MCA thickening and multifocal homogeneous,smooth,intense,concentric enhancement of the 

vessel wall extending beyond the vessel wall into the periadventitia typical for Primary CNS angiitis.This 

finding was confirmed on repeated DSA(Figure1).  

Case 2:A healthy 46 years old male presented with an ischemic pontine stroke. His vascular luminal imaging 

did not reveal abnormalities.A thorough laboratory workup,LP,TTE and a Holter-ECG were 

unremarkable.VWI revealed eccentric thickening of the basilar artery wall with intense eccentric 

enhancement typical of a symptomatic atherosclerotic plaque(Figure2).On long term follow up there was 

marked progression with diffuse arthrosclerosis in the vertebro-basilar system(Figure3).  

Case 3:A 75 years old woman presented with headache and confusion.NCCT revealed intra ventricular 

hemorrhage.CTA was notable for a basilar tip aneurism.VWI showed aneurysm wall enhancement which is 

associate with aneurismal instability.The hemorrhage was considered to be aneurismal related and the patient 

underwent successful coiling procedure(Figure4).  

Conclusion: Intracranial VWI has become part of state of the art MRI imaging elucidating stroke 

mechanisms in intra cranial stenoocclusive diseases.Stroke neurologists should be aware of this important 

imaging technique as a noninvasive method of evaluating stroke patients.This modality promotes precision 

medicine,and helps provide individually tailored therapy for secondary stroke prevention in cases previously 

classified as cryptogenic requiring brain biopsy.  
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Background: Studies have reported beneficial effects of exercise training on autoimmunity, and specifically 

on multiple sclerosis (MS) and experimental autoimmune encephalomyelitis (EAE). However, it is unknown 

whether different training paradigms affect disease course via shared or separate mechanisms. Thus, the 

objective of this study was to compare the effects and mechanism of immune modulation of high-intensity 

continuous training (HICT) vs. high-intensity interval training (HIIT) on systemic autoimmunity in EAE.  

Methods: We used the proteolipid protein (PLP) -induced transfer EAE model to examine training effects 

on the systemic autoimmune response. Healthy mice performed HICT or HIIT by running on a treadmill. 

Lymph-node (LN)-T cells from PLP-immunized trained- vs. sedentary donor mice were transferred to naïve 

recipients and EAE clinical and pathological severity were assessed. LN cells derived from donor trained and 

sedentary PLP-immunized mice were analyzed in vitro for T cell activation and proliferation, immune cell 

profiling, and cytokine mRNA levels and cytokine secretion measurements.  

Results: Both HICT and HIIT attenuated the encephalitogenicity of PLP- reactive T cells, as indicated by 

reduced EAE clinical severity and inflammation and tissue pathology in the central nervous system, 

following their transfer into recipient mice. HICT caused a marked inhibition of PLP-induced T cell 

proliferation without affecting the T cell profile. In contrast, HIIT did not alter T cell proliferation, but rather 

inhibited polarization of T cells into T- helper 1 and T- helper 17 autoreactive populations.  

Conclusions: HICT and HIIT attenuate systemic autoimmunity and T cell encephalitogenicity by distinct 

immunomodulatory mechanisms. 
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MICROBIAL PATHOGENS INDUCE NEURODEGENERATION IN ALZHEIMER’S DISEASE 

MICE: PROTECTION BY REGULATION OF MICROGLIAL ACTIVATION 

Tal Ganz1, Nina Fainstein1, Neta Lax1, Smadar Goldfarb1, Ofira Einstein2, Tamir Ben-Hur1 
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Background: Neurodegeneration is considered the consequence of deposition of misfolded proteins. Little is 

known on how the external environment affects the neurodegenerative process. Infectious agents -derived 

Pathogen associated molecular patterns (PAMPs) activate microglia, key players in neurodegenerative 

diseases. We hypothesized that PAMPs may accelerate neurodegeneration in Alzheimer’s Disease (AD), and 

that microglia play a central role in this process.  

Methods: We examined the effect of microbial Toll-like receptor (TLR) agonists on cortical neuronal loss 

and on microglial phenotype in wild type versus 5xFAD transgenic mice, carrying mutated genes associated 

with familial AD.  

Results: We first examined the effect of a naturally bred environment on the neurodegenerative process. 

Cortical neuron loss occurred earlier and was more severe in 5xFAD grown in a regular (infectious) 

environment than in a pathogen-free environment. Environmental exposure had no effect on cortical neuron 

density in wild type mice. To model the neurodegenerative process caused by the infectious environment, we 

delivered microbial TLR2 and TLR4 agonists (Zymosan, Lipoteichoic acid, LPS) to the brain. AD mice 

exhibited significantly increased susceptibility (as compared to wild type mice) to microbial TLR agonists’ 

neurotoxicity, causing cortical neuronal loss. We then used the selective retinoic acid receptor alpha agonist 

Am580 to regulate microglial activation. In primary microglia isolated from 5xFAD mice, Am580 markedly 

attenuated iNOS expression, and inhibited ROS and NO production, without canceling their basic immune 

response to TLR2 and TLR4 agonists. Intracerebroventricular delivery of Am580 in 5xFAD mice reduced 

significantly the fraction of (neurotoxic) iNOS+ microglia and increased the fraction of (neuroprotective) 

TREM2+ microglia. Furthermore, intracerebroventricular delivery of Am580 prevented neurodegeneration 

induced by microbial TLR agonists.  

Conclusions: Systemic infections induce neurodegeneration in brains inflicted with amyloid pathology. AD 

brains exhibit increased susceptibility to microbial TLRs’ neurotoxicity, which accelerate neuronal death. 

Microglial modulation protects the brain from microbial TLRs -induced neurodegeneration. 
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Background: Multiple sclerosis (MS) is the most common cause of non-traumatic neurological disability in 

young adults. The critical shortage in therapies for the secondary, progressive phase of MS that leads to 

irreversible disability is due to the absence of clinical-relevant models. Most experimental autoimmune 

encephalomyelitis (EAE) models mimic systemic autoimmune pathogenesis of relapsing MS, but do not 

recapitulate neuroinflammatory characteristics, CNS compartmentalization, and chronic demyelination of 

secondary MS.  

Methods: We performed clinical, pathological and immunological characterization of EAE in Biozzi-ABH 

mice. Tissue injury was evaluated by histochemistry on spinal sections stained for myelin and axons, and by 

high power microscopy for myelin on semithin sections. Cells were identified and quantified on frozen 

spinal sections by immunofluorescent stainings. FACS analysis identified immune cells that were isolated 

from dissociated spinal tissue. Blood-brain-barrier breakdown was evaluated by penetration and fluorescence 

of Biocytin-TMR. Serum anti-MOG reactivity was evaluated by a cell-based assay.  

Results: Mice exhibited an initial uniform acute relapse with perivascular neuroinflammation, neuronal loss, 

but no demyelination. Then, a chronic variable, relapsing and progressing phase of disease emerged, 

accompanied by development of spinal demyelinated plaques with variable degrees of axonal loss, which 

exhibited initial high-, followed by low inflammatory activity. Immune cell characterization showed 

transition from a T cell predominant disease during relapses to combined B and T cell mediated disease in 

the late chronic phase of EAE. High reactivity of serum anti-MOG antibodies was detected at the late 

chronic phase. The late chronic phase exhibited a compartmentalized disease, with partial closure of blood-

brain-barrier, development of subpial demyelinated lesions in spinal cord in close association with local 

meningeal immune cell clusters that acquired typical features of tertiary lymphoid tissue.  

Conclusions: We propose Biozzi EAE as an experimental model for chronic immune-mediated 

demyelinating diseases and may serve to develop disease modifying and regenerative therapies. 
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Background: Migraine with visual aura is associated with an increased risk of ischemic stroke. We 

developed a model to predict the risk of ischemic stroke in patients with migraine with aura.  

Methods: We prospectively evaluated 429 participants from Atherosclerosis Risk in Communities Cohort 

(ARIC) with a history of migraine with 

aura. The association of potential risk factors with ischemic stroke was tested by Cox proportional-hazards 

analysisand a risk score was created. Assignment of points to risk factors was based on a linear 

transformation of the corresponding β regression coefficient. The coefficient of each variable was divided by 

0.18 (the lowest β value in the model, corresponding to Female Gender).  

Results: Among the 429 participants with a history of migraine with 

aura at baseline, 31 developed ischemic stroke during a mean follow-up of 20-years. Five independent 

prognostic factors were identified, and each was assigned a number of points proportional to its regression 

coefficient: Diabetes Mellitus (7 points), age  65 years (5 points), heart rate variability (defined as the 

standard deviation of all 

normal-to-normal RR intervals) (3 points), hypertension (3 points), and gender (1 point). We calculated risk 

scores for each patient and defined three risk groups: low risk (0 to 4 points), moderate risk (5 to 10 points), 

and high risk 

(11 to 21 points). Hazards ratio for ischemic stroke in high risk (vs. low risk) group was 7.35 (p= 0. 003). 

Kaplan Meier curves showed significant discrimination of stroke risk among the risk stratification groups (p  

0.001, see Figure).  

Conclusions: Simple risk score was developed to predict stroke risk in those with migraine with aura. 

These findings can be useful to clinicians for predicting stroke risk in migraineurs and directing preventive 

therapy. Validation of MARS in an independent population cohort is warranted. 
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Background: Self-management (SM) is a pivotal element in managing chronic disease. For patients with 

Parkinson`s disease, engagement in SM behaviors has not been mapped comprehensively, and the 

association of SM behaviors to health outcomes is not clear. Our study objectives were to: (1) map SM 

behaviors and patients` knowledge, skills and confidence in managing their health (i.e. activation), and (2) 

test the associations between activation and health and quality of life  

Methods: SM behaviors were assessed by self-reported participation in rehabilitative treatments in the last 

12 months, physical activity questionnaire (International Physical Activity Questionnaire, IPAQ) and the 

Patient Activation Measure (PAM®). Indicators of health included measures of disease progression and 

severity: Levodopa Equivalent Dose (LED), the Unified Parkinson Disease Rating Scale (UPDRS), Non-

Motor Symptoms Questionnaire (NMSQ), and Frenchay Activities Index and gait speed. Quality of life was 

assessed by the Parkinson`s Disease Questionnaire (PDQ-39).  

Results: Among 68 participants (age 67.8 ± 8.2, 48 men, disease stage 2.5 ± 0.81) most did not attend 

rehabilitative treatments: only 10.3% received individual physiotherapy, 1.5% received occupational therapy, 

and 3% speech therapy.  

PAM was strongly associated with the IPAQ (r=0.332, p=0.006), indicating association between subjective 

and objective measures of SM behaviors. PAM was strongly associated with health including NMSQ score 

(r=-0.450, p0.001), UPDRS motor score (r=-0.249, p=0.046), the Frenchay score (r=0.377, p=0.002) and gait 

speed (r=0.339, p=0.005). It was not associated with LED or change in LED in the past 3 years. In addition, 

PAM was negatively associated with several aspects of the PDQ-39 (range = -0.477 – -0.357, p0.003).  

Conclusions: Our findings show low levels of engagement in SM and indicate that people with high 

activation have better health and quality of life. Supporting patients` knowledge, skills and confidence in 

managing their disease may help preserve their health and quality of life. 
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CSF EXCHANGE THERAPY WITH ARTIFICIAL CSF ENRICHED WITH MESENCHYMAL 
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PATHOLOGY IN ALZHEIMER’S DISEASE MICE 

Sandrine Benhamron*, Keren Nitzan*, Michael Valitsky*, NetaLax, OdedAbramsky, Dimitrios 

Karussis, Ibrahim Kassis, Hanna Rosenmann 

 

Neurology, Hadassah Hebrew University Medical Center, Jerusalem, Israel 

  

Background: The high complexity of neurodegenerative diseases, including Alzheimer`s disease (AD), and 

the lack of effective treatments point to the need for a broader therapeutic approach to target multiple 

components involved in the disease pathogenesis. Objective: To test the efficacy of "cerebrospinal fluid 

(CSF) exchange therapy" in AD-mice. This novel therapeutic approach, we recently proposed, is based on 

the exchange of the endogenous pathogenic CSF with a new and healthy one by drainage of the endogenous 

CSF and its continuous replacement with artificial CSF enriched with secretions from human mesenchymal 

stem cells (MSCs). Methods: We treated AD-mice (amyloid-beta injected) with MSC secretions-enriched-

aCSF using an intracerebroventricular (ICV) CSF exchange procedure. Cognitive and histlogical analysis 

were prformed. Results: We show that the MSC secretions enriched CSF exchange therapy improved 

cognitive performance, paralleled with increased neuronal counts (NeuN positive cells), reduced astrocytic 

burden (GFAP positive cells), increased cell proliferation and neurogenesis (Ki67 positive cells and DCX 

positive cells) in the hippocampus. This beneficial effect was noted on days 5-10 following 3-consecutive 

daily exchange treatments (3 hours a day). A stronger effect was noted using a more prolonged CSF 

exchange protocol (3-consecutive daily exchange treatments with 3 additional treatments twice weekly), 

with cognitive follow-up performed as early as 2-3 days after treatment. Some increase in hippocampal cell 

proliferation, but no change in the other histological parameters, was noticed when performing CSF 

exchange therpy using unenriched aCSF relative to untreated AD-mice, yet smaller than with the enriched 

aCSF treatment. Conclusion: These findings point to the therapeutic potential of the CSF exchange therapy 

using MSC secretions-enriched aCSF in AD, and might be applied to other neurodegenerative and dementia 

diseases. 

 



 

 

 

130 

A CASE OF PROBABLE PARKINSON`S DISEASE AFTER SARS-COV-2 INFECTION 
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Background: Parkinson’s disease or parkinsonism have been described after infections by viruses, such as 

influenza A, Epstein-Barr virus, varicella zoster, hepatitis C virus, HIV, Japanese encephalitis virus, or West 

Nile virus. We report a patient with probable Parkinson’s disease, who was diagnosed after severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) infection.  

Method: Case report  

Results: A 45-year-old Ashkenazi-Jewish man was diagnosed with SARS-CoV-2 infections in March 2020 

after returning to Israel from a trip in the USA. He had only mild symptoms of dry cough and muscle pain. 

During his isolation period of 3 weeks, he noticed that his handwriting had changed and become smaller and 

less readable than previously. He started having difficulties speaking and writing text messages on his 

mobile phone. He also had episodes of tremor in his right hand.  

We diagnosed parkinsonism, meeting the Movement Disorders Society Unified Parkinson’s Disease Rating 

Scale criteria for the diagnosis of probable Parkinson’s disease.  

A1⁸ F-fluorodopa (1⁸ F-FDOPA) PET scan showed decreased 1⁸ F-FDOPA uptake in both putamens, more 

apparent on the left side. Genetic testing for mutations in common hotspots of the LRRK2 gene and full gene 

sequencing of GBA variants were negative.  

Conclusion: Parkinson’s disease is often preceded by anosmia, which is a common feature of SARS-CoV-2 

infection. Immune activation in the olfactory system might eventually lead to the misfolding of α-synuclein 

and the development of Parkinson’s disease. 
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Background: NOAC-s are the most frequent medication used in stroke prevention in patients with AF. The 

risk of cerebral ischemic events in patients with AF on NOAC treatment is between 1.2-1.7%. Only a few 

studies aimed to identify risk factors for NOAC-s failure. 

Objective: In this study we aim to examine the risk factors that might impair the efficacy of NOAC-s and to 

try to isolate the groups of patients who are at risk of ischemic stroke while treated with NOAC-s. 

Methods: This is retrospective, observational study. Data was gathered from files of patients admitted at 

Kaplan Medical Center between 1.6.2012 and 1.6.2018 who were treated with NOAC-s for at least 3 months 

due to AF. The study group consisted of patients who experienced an ischemic cerebro-vascular event. In the 

control group were patients admitted for another reason. In both groups we examined: sex, age, BMI, renal 

function, hypertension, diabetes, heart failure, CHA2DS2-VASc score and the use of concurrent 

medications.  

Results: The factors that were found statistically significant in predicting failure of NOAC treatment were 

age (p = 0.004), BMI (p = 0.009), and hypertension (p = 0.002). The control group was 3.62 years younger 

than the study group and its BMI was 1.86 greater. Logistic regression of significant factors found that age is 

not statistically significant. The model was found to have a sensitivity of 24.8%, specificity of 92.5%, 

positive predictive value of 62.5%, and a negative predictive value of 70.88%. 

Conclusion: Odds to sustain an ischemic cerebrovascular event in patients treated with NOAC-s are 

statistically correlated to BMI, age and hypertension. However, the model built using these factors to predict 

the chances of NOAC-s failure proved not good enough to be used in a clinical setting. We conclude that 

there are other factors to be explored in patients treated with NOAC, that may predict failure odds. 
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In the present study we evaluated the effect of the same ultra-low dose of THC on reversing age-related 

cognitive decline in mice. As was expected, the cognitive prefomance of Old (18-24 months) mice were 

found to be weaker then the performance young ones (3-4 months). The important finding was that we 

showed that a single injection of an ultra-low dose of THC (0.002mg/kg) ameliorated cognitive functioning 

of old (but not of young) mice, as was evaluated by six different assays that measured various aspects of 

memory and learning. The assays that were used were: Morris Water Maze, Active and Passive Avoidance, 

Y maze, Object Recognition and Place Recognition tests The old mice were found to preform the tasks 

similarly to young mice. The behavioral results were consistent with Magnetic Resonance Imaging (MRI) 

findings that demonstrated a larger volume and higher tissue of entorhinal cortex, prefrontal cortex and 

posterior hippocampus. In addition higher density in various regions of the brain (including the entorhinal 

cortex, amygdala, cingulate cortex and caudate/putamen) following ultra-low-THC treatment.  

Sirtuin 1 (SIRT1) is an NAD-dependent protein deacetylase that has been previously shown to be involved in 

neuroprotection and neuroplasticity. It was found to mediate the protective effects of resveratrol, of 

melatonin and of caloric restriction, and was suggested to take part in the pathology of various 

neurodegenerative diseases. In the current study we showed that the same treatment elevated the level in the 

brain of SIRT1 at least for 7 weeks. These behavioral, biochemical and structural effects lasted for at least 

seven weeks following a single injection of ultra-low-THC.  

The harmful effect of THC on young brains has long been known, but the present study suggest that a 

minimal dose of THC can be a effective pharmaceutical treatment for age related cognitive impairment. 
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EXPOSURE TO CHRONIC MILD STRESS DURING ADOLESCENCE MAY BE A RISK FACTOR 

FOR AGE-RELATED COGNITIVE DECLINE IN MICE 
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Background: Stressful life events have been implicated in numerous diseases. It is now becoming clear that 

some life periods are more vulnerable than others. Most of the animal studies on the long-term effect of 

stress focus on early childhood. However, the adolescent period is particularly sensitive to brain 

development. Methods: Here we aim to assess the long-term effect of exposure to 'unpredictable chronic 

mild stress' (UCMS) manipulation during adolescence on cognitive impairment at adulthood. Results: We 

discovered that stress in adolescence affect anxiety also 2 months later and 4 months following the stress 

manipulation, mice showed impairment in cognitive task vs control. Furthermore, we discovered elevation in 

P21, a cellular senescence marker that is usually affiliated with age, in the hippocampus of the adult stressed 

mice, 2 months after exposure to stress. Conclusions: Our results suggest that adolescent is a potential 

sensitive time period where stress may affect cognition in adulthood. Further understanding of pathways 

affiliated with the stress may attribute towards development of an efficient therapeutic intervention in 

adolescence period to minimize long term effect. 
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Background: In neuromyelitis optica (NMO) associated optic neuritis (ON), poor recovery of visual acuity 

has been associated with delayed initiation of intravenous methylprednisolone (IVMP). We aimed at 

evaluating the impact of time from symptoms onset to IVMP initiation and IVMP dose on long term visual 

acuity, among patients with non-NMO inflammatory ON.  

Methods: a retrospective cohort study of people with ON, who were treated at the departments of neurology 

and ophthalmology at Carmel Medical Center.  

Results: 82 people with 88 ON events were included [Age:34±13.1, Female: 63(77%), 59(72%) with 

multiple sclerosis]. The mean time from onset to initiation of IVMP was 7.4±6.7 days (range: 1-30 days). 

Time to treatment was not associated with visual acuity at admission(rho=0.1, p=0.3). 47 episodes(53%) 

were treated with 3 grams IVMP and 41 episodes(47%) were treated with 4.5 grams IVMP. Visual outcome 

at 1 year was available for 63 eyes and at 6 months for 25 eyes. Visual acuity was significantly improved by 

the end of the follow up (from 0.4±0.3 to 0.8±0.2, p0.001). Trough visual acuity was significantly associated 

with visual acuity by the end of the follow up (rho=0.22, p=0.03). The proportion of ON events with 

complete recovery of visual acuity was similar in both IVMP dosage groups (66% of events treated with 3gr, 

49% of events treated with 4.5gr, X2(1)=2.65, p=0.1). Time to IVMP initiation was not associated with 

percent improvement of visual acuity (rho=0.02, p=0.9). The proportion of events with complete recovery 

was similar between those who were treated up to 3 days, 4 to 7 days or ≥8 days (49%, 76%, 50%, 

respectively. X2(2)=5.7, p=0.06).  

Conclusions: The overall prognosis of non-NMO optic neuritis is favorable. The main prognostic factor of 

visual outcome is trough visual acuity. Time to initiation of IVMP and IVMP dose, were not associated with 

long term visual outcome. 
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Background: Our previous studies showed that our nano-formulation of Pomegranate seed oil, Granagard, 

delays disease manifestation in neurodegenerative diseases such as MS, gCJD and AD. These findings lead 

us to investigate whether Granagard has a general anti-aging effect, as was reported for Metformin, an 

antidiabetic drug. Metformin anti-aging effect relates to the activation of AMPK dependent and independent 

biochemical pathways. To this effect, we tested the ability of Granagard to activate such pathways, as well as 

the ability of Metformin to delay disease onset in TgMHu2ME199K mice, a model of neurodegeneration.  

Methods: Groups of C57BL and TgMHu2ME199K mice were treated for either 2 weeks or 2 months either 

with Metformin or Granagard. Treated and untreated TgMHu2ME199K mice were followed for their 

neurologic score. At the end of the treatments, lungs muscle and brains were collected for biochemical and 

pathologic evaluation of aging and CJD related pathways.  

Results: Our results show that, as opposed to Granagard, Metformin administration to TgMHu2ME199K 

mice had no effect on disease advance. In addition, Metformin did not reduce the aggregation of brain GAGs 

in these mice, which is a main feature of Granagard anti-prion activity. Metformin had a reduced antioxidant 

activity as compared to Granagard, as established by reduced elevation of COX IV1, as well as reduced 

reduction of nuclear HIF1 and NRF2. In contrast, both Metformin and Granagard administration resulted in 

increased AMPK activation both in lungs and in brains of WT and TgMHu2ME199K mice. Both reagents 

also increase the levels of adult endogenous stem cells, another established anti-aging effect.  

Conclusions: Both Metformin and Granagard activate anti-aging pathways, but only Granagard treatment 

has a clinical anti-neurodegenerative effect in several neurodegenerative models, such as those for genetic 

CJD and AD. Whether Metformin administration has a beneficial effect on AD models is unclear at this 

state.  
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Background: Patients who suffer from acute ischemic stroke can benefit from rapid admission to the ED. 

The modality of transport to the hospital has implications for triage, evaluation, and treatment of patients 

with stroke. In urban centers in Israel such as Jerusalem, ambulance services are monopolized by Magen 

David Adom (MDA), our national emergency organization which has a uniform system of training. In our 

region, the Gallilee, we have a multitude of private ambulances that offer services to numerous towns and 

villages. They are staffed by individuals with a heterogenous range of expertise. We performed this study to 

determine whether arrival by ambulance could significantly affect the Door-To-Needle time (DTN) and 

Door-To-CT (DTC) times among our patients. We also performed a subanalysis of to determine if there is a 

variation between different ambulance companies.  

Methods: We performed a retrospective study in our medical center. Acute stroke patients arriving to the 

ED from January 2019 to June 2020 were recruited. In-hospital strokes were excluded. Patients were 

categorized into ambulance and non-ambulance users. We compared the DTC and DTN times between both 

groups. Baseline characteristics including age, NIHSS at admission were compared.  

Results: Of 110 consecutive patients recruited, 78 (86%) patients arrived at the ED by ambulance. The mean 

age was 68 for ambulance users and 63 for non-ambulance users (P=0.087). The mean NIHSS on admission 

was 8 and 4, respectively (P=0.001). Arrival by ambulance significantly (p = .048) reduced Door-To-Needle 

time to 58 minutes compared to 72 minutes among patients who arrived by themselves.  

Conclusions: Arrival of acute stroke patients to our medical center via ambulance versus independent arrival 

significantly improved DTC and DTN times. Contrary to our expectations the privately run ambulances act 

as good as MDA in terms of prehospital notification and stroke patients identification at the prehospital 

setting. 

 



 

 

 

142 
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Background: Genetic prion diseases such as E200K Creutzfeldt-Jacob disease (CJD) are late onset fatal 

neurodegenerative disorders linked to pathogenic mutations in the PrP protein. E200K PrP presents as 

aggregates in brain tissue already in the asymptomatic state, and eventually becomes resistant to protein 

kinase (PK) digestion before clinical signs are apparent.  

Methods: Since clinical results indicate increasing weakness over time in the hind limbs of 

TgMHu2ME199K mice, we investigated the properties of mutant PrP in muscle tissue. To this effect, we 

tested the aggregation and PK resistance of muscle as compared to brain E200K PrP concomitant with 

disease advance by both immunoblot and immunohistochemistry experiments. In addition, we looked in 

muscle tissue for the expression and activity of mitochondrial enzymes known to be affected in the brains of 

TgMHu2ME199K mice of different ages. We also examined the pathology of muscle tissue as compared to 

normal mice.  

Results: Histological results revealed abnormalities in the muscle tissue taken from TgMHu2ME199K mice 

resembling those seen in Duchene disease. Also, we show that PrP in Muscles taken from TgMHu2ME199K 

mice was aggregated but sensitive to PK digestion at both 3 months old (asymptomatic) and 14 months old 

mice (sick). In addition, there was a minor reduction in mitochondrial function and increase in the expression 

levels of cytochrome C oxidase (COX) subunit IV isoform 1 (COX IV-1) in quadriceps muscles from 

TgMHu2ME199K mice at 14 months of age, similar to the effect seen in TgMHu2ME199K brains.  

Conclusion: Our results show a dysfunction in the muscle tissue of TgMHu2ME199K mice concomitant 

with disease progression. Further studies will reveal if such dysfunction is caused by the PK sensitive PrP 

aggregates directly or by a neuronal damage in the neuromuscular junction (NMJ).    
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Background: Glioblastoma (GBM) contain heterogeneous neoplastic cells populations. These cells 

phenotypically resemble undifferentiated glial cells, which correlates with their observed biological 

characteristics: growing as neurospheres, self-renewal, migration, and invasion. Our lab and others have 

demonstrated that adult Neural-stem-cells (NSCs) and Oligodendrocyte-progenitor-cells (OPCs) are the 

potential cell of origin for glioblastoma. Here we investigated the interrelationships between NSCs at several 

differentiation lineages and GBM and its effect on tumor development, using in-vivo and in-vitro methods.  

Methods: Using human GBM xenograft mice, we examined the host NSCs and tumor cells interaction by 

staining the mouse brain with anti-mouse Nestin and DCX (NSCs and neuronal migration markers, 

respectively); with two well assays, we examined the NSCs-GBM cell lines interaction in-vitro; and with 

Oxford Nanopore sequencing platform, we examined similarities between methylation profiles.  

Results: We observed mouse-Nestin-positive cells within and around the tumor, and DCX-positive cells in 

the tumor but not at its margins, partially co-localized with the Nestin staining. The morphology and 

migration of GBM cell-line were affected prominently by O4-expressing OPCs, but not by earlier 

differentiation lineages. Methylation sub-classification showed resemblance between the profile of NSCs in 

different differentiation stages and brain tumors; O4-OPCs and GBM resembled each other, while early 

NSCs and Olig2-NSCs resembled childhood brain tumors.  

Discussion: NSCs has major effect on GBM behavior. Further research is needed in order to elucidate the 

nature of their reciprocal effect and to determine whether the epigenetic profile of GBM is attributed from 

the presence of O4-OPCs within the tumor or because O4-OPCs are the cells of origin of GBM.  
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Background: gCJD is a fatal late-onset neurodegenerative disease linked to mutations in the PRNP gene. 

We have previously shown that transplantation of neural precursor cells (NPCs), or administration of a nano-

formulation of pomegranate seed oil (Nano-PSO, GranaGard), into newborn asymptomatic 

TgMHu2ME199K mice modeling for E200K gCJD significantly delayed the advance of clinical disease.  

Methods: In the present study, we tested the individual and combined effects of both treatments in older and 

sick TgMHu2ME199K mice already presenting signs of disease.  

Results: We show that while transplantation of NPCs at both initial (140 days) and advance clinical states 

(230 days) arrested disease progression for about 30 days, after which scores rapidly climbed to those of 

untreated TgMHu2ME199K, administration of Nano-PSO to transplanted TgMHu2ME199K mice resulted 

in detention of disease advance for 60-80 days, followed by a slower disease progression thereafter. 

Pathological examinations demonstrated the combined treatment extended the survival of the transplanted 

NPCs, and also increased the generation of endogenous stem cells.  

Conclusions: We conclude that while both treatments have a great effect on disease aggravation, 

administration of Nano-PSO increas 
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Background: Preterm birth 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 neurodevelopmental impairments in a few domains, including impairments in cognitive 

functions and vulnerability for 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 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 injecting 150 μg of the anti-progesterone RU486 into pregnant mice 

at day 17 of gestation, which resulted in parturition of live pups within 20 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 measured 

it cognitive functioning and anxiety-like behaviours in adulthood. In addition, we measured the offspring 

BDNF levels, BDNF receptors and other related indices 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 demonstrated alterations in weight and 

motor abilities in the infancy, and demonstrated poorer performances in the cognitive tasks but not in 

anxiety-like behaviors at adulthood. Interestingly, preterm-born mice had higher BDNF levels at adulthood 

in the hippocampus and striatum but not in the PFC and cerebellum, as well as other alterations in more 

biological indices in different brain areas. 

Conclusions: This mouse model enables an experimental and biological investigation of the developmental 

impairments associated with prematurity. Our data indicates that preterm born mice demonstrate impaired 

cognitive difficulties in adulthood, which may be related to alterations in BDNF indices. 
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Background: Posterior cortical atrophy (PCA) is a rare neurodegenerative syndrome manifesting with 

visuo-spatial processing impairment. We recently suggested that abnormal population receptive-field 

properties are associated with PCA subjects` symptoms. Specifically, simultanagnosia, subjects` inability to 

perceive multiple items simultaneously, can be explained by smaller peripheral population receptive-fields, 

and foveal crowding, in which nearby distractors interfere with object perception, may result from larger 

foveal population receptive-fields. These effects occurred predominantly in V1, even though atrophy mainly 

involves high-order areas. Herein, we used connective-field modeling to better understand these inter-area 

interactions.  

Methods: Using fMRI, six PCA subjects and eight controls were scanned while viewing drifting bar stimuli. 

Resting-state data were also collected. Connective-field modelling was applied for both conditions, once 

when the source was V1 and the targets were extrastriate areas and once for the opposite direction. The 

difference between the two was defined as convergence magnitude.  

Results: With stimulus, controls’ convergence magnitude increased along the visual pathway suggesting that 

spatial integration from V1 becomes larger up the visual hierarchy. No such slope was found in PCA 

subjects. The difference between the groups originated mainly from the dorsal pathway. Without stimulus, 

convergence magnitude was negative, slightly more so for posterior cortical atrophy subjects, with no slope, 

suggesting constant divergence along the visual hierarchy.  

Conclusions: Atrophy in one part of the visual system can affect other areas within the network through 

complex inter-visual area interactions, resulting in modulation of population receptive-field properties and an 

ensemble of visuo-cognitive functions impairments. 
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Background: Acute neurological complaints account for 10–20% of ER admissions.In the past decade, the 

neurologist`s involvement in the acute care of neurological emergencies has dramatically increased. Models 

of acute neurology are reliant on close collaboration between the emergency department, acute medicine and 

neurology and are integrated with the hyper-acute stroke pathways. We designed a multidisciplinary 

simulation-based training for a team of a nurse and physician aimed to improve teamwork and patient care in 

the critical hours of a neurological emergency. This pilot study objectives were to determine participant`s 

satisfaction ,self-readiness and anxiety in managing neurological emergencies following such an educational 

intervention.  

Methods: Each simulation session involved a computer enhanced mannequin simulator and consisted of 4-6 

alternating scenarios of neurological crises. All scenarios were based on the Emergency Neurology Life 

Support(ENLS) protocols. Each scenario was followed by an instructor facilitated debriefing. Each 

participant completed surveys assessing their satisfaction(on a scale of 1-5) and feelings of self-readiness(on 

a scale of 1-4),with higher scores indicating greater satisfaction or readiness. Additionally, anxiety was 

assessed using a validated State-Trait Anxiety Inventory(STAI( questionnaire.  

Results: Ten first year neurology residents and 10 nurses with varying clinical experience (range 0.2- 22 

years) participated in the training. Mean age 36.8 years,55% female. All Participants expressed high 

satisfaction rates(5,SD0) and stated they would recommend their colleagues to participate in such a 

course(4.9,SD0.3). Participants noted the course markedly improved their feelings of self-readiness(4,IQR3-

4) and reduced their anxiety levels(3,IQR2-3) in treating neurological emergencies.  

Conclusion: The participants rated the course very favorably and believed that the knowledge gained would 

be beneficial in their practices. They indicated improved self-readiness and decreased anxiety in dealing with 

neurological emergencies. The extremely positive response found in this pilot study suggest this modality 

may be valuable in training medical staff, thus improving patient care in acute scenarios where "Time is 

brain". 
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Background: Age-related cognitive decline may diminish people’s wellbeing, even without reaching a 

pathological threshold. As life expectancy increases, more individuals experience this phenomenon, resulting 

in a critical mass of people in need of a solution for preserving cognitive abilities. In the last decades, studies 

examining the effectiveness of computerized cognitive training showed mixed results, yet several recent 

meta-analysis studies conclude there are benefits in cognitive training. In order to address older adults` 

unmet needs while building upon current findings, we developed "Effectivate", a computerized cognitive 

training program that focuses on attentional and memory functions.  

Objective: Examine the influence of "Effectivate", a self-administered cognitive training application, on 

older adults` attentional and memory functions.  

Methods: Data was collected from 275 "Effectivate" users (age: m=67.58, sd=8.13) at two time points, with 

an average of 51.73 days (sd=17.72) training period between baseline and post-training assessments. 

Between both assessments participants could train as much as they wish, with a recommendation of 3 

training sessions per week. Participants were divided into 4 subgroups based on their accumulated training 

durations (med=208.5 minutes) and age. Attentional and memory functions were assessed in 4 tasks: 

processing speed, attentional control, object-location binding and working memory.  

Results: Processing speed task: an overall improvement was observed, with greater improvement in older 

participants (t(136)=2.27, p0.05). Attentional control: a significant decrease in RTs was found only for 

participants with longer training durations (t(135)=6.30, p0.001). Object-location binding: an overall 

increase in accuracy was found under high visual load (t(274)=1.70, p0.05). Working memory: a decline was 

found in older and less trained participants, while the other subgroups showed no such effect (F(1,264)=4.26, 

p0.05).  

Conclusions: These results suggest that the “Effectivate” protocol may support older adults’ cognitive state. 
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Background: Huntington disease (HD) is a progressive and disabling neurodegenerative disorder caused by 

a CAG repeat in the Huntingtin gene. Prenatal Diagnosis (PND) and pre‐ implantation genetic testing (PGD) 

can prevent transmission of the abnormal HD gene permanently. However, according to the current literature 

their worldwide utilization is extremely low. The study aim was to quantitative and qualitative map the 

knowledge and attitudes of patients, individuals at risk for HD and their family members towards PND and 

PGD and to better understand the decision‐ making process regarding genetic testing in families with HD.  

Methods: In this cross sectional study we collected relevant demographic data and participants completed a 

survey which included both multi-choice and open questions. All participants were recruited through the HD 

clinic at Tel Aviv Medical Center (TASMC). Inclusion criteria Included being able to give informed consent 

and Hebrew speakers. The study protocol was approved by the IRB committee  

Results: 16 individuals were included. 7 were HD patients and 9 family members . When questioned 

regarding different options of PND/PGD: 3/16 answered that they are familiar with of chorionic villus 

sampling , 5/16 answered that they are familiar with amniocentesis, 12/16 answered that they are familiar 

with PGD . 7/8 participants answered that they will perform PND or PGD when planning a family (only 

participants at child baring age and having HD or at risk for HD). In an open question regarding advantages 

and disadvantages of PND and PGD 12/16 participants answered that there are more advantages for these 

procedures by reducing the incidence of the disease.  

Conclusions: According to these preliminary results there are still substantial gaps in the knowledge and 

execution of these tests. By collecting more data we can improve patients` education and hopefully to 

increase the utilization of PND and PGD in HD . 
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Magnesium (Mg) has a major role in the regulation of cellular function, but also acts as a natural calcium 

antagonist. Mg competes with calcium in synaptic junctions and inhibits calcium-dependent neurotransmitter 

release. As a drug, it is most commonly given as a treatment for eclampsia. At a cellular level,  

We report two cases of postpartum women who were infused with high dose magnesium due to severe 

eclampsia and developed a ‘locked in’ like phenomenon immediately after emergency Caesarian section, 

associated with major blood loss. Both exhibited complete ophthalmoplegia with preserved pupillary 

reflexes, flaccid paralysis with absent respiratory effort and areflexia. Improvement rapidly occurred with 

Mg cessation and IV calcium gluconate. Decremental responses during the presence of muscle weakness was 

demonstrated by repetitive nerve stimulation. One improved completely within 48 hours and was not found 

to have any underlying disorder. The second only improved partially, despite having received a lower dose 

of Mg. She was subsequently found to have thymoma and was diagnosed with myasthenia gravis.  

It is important to be aware of this rare, but completely reversible cause of peripheral “locked in syndrome.” 

Whilst therapeutic doses of Mg can cause this condition in women with additional NMJ pathology, higher 

doses or prolonged administration can cause this condition even in otherwise healthy women. 
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Background: We investigated the cross-sectional association between legs vibratory thresholds (LVT), a 

measure of peripheral sensory nerve function, and frailty among community-dwelling men with 

cardiovascular disease (CVD) with and without type 2 diabetes (T2D).  

Methods: A subset of 129 men with T2D and 220 men without T2D who previously participated in the 

Bezafibrate Infarction Prevention (BIP) trial (1990–1998) underwent assessment of LVT and frailty as part 

of the BIP Neurocognitive study between 2011 and 2013. LVT were measured in both legs using the 

graduated Rydel-Seiffer tuning fork. Frailty was identified based on the Fried criteria. An ordered logistic 

regression model was applied to assess the differences in vibratory thresholds between frail, pre-frail and 

non-frail participants while adjusting for potential confounders. Due to a significant interaction between T2D 

and LVT in their relationship with frailty, all analyses were fitted separately for patients with and without 

T2D.  

Results: Among T2D patients, 37 (28.7%) were classified as non-frail, 50 (38.8%) as pre-frail and 42 

(32.6%) as frail.  

After adjustment for covariates, the estimated OR (95%CI) for increasing frailty in patients at the lowest, 

2nd and 3rd compared to the top LVT quartile were 13.5 (3.4-54.3), 5.9 (1.5-23.5) and 4.4 (1.20-16.0), 

respectively. Among non-diabetic patients, 80 (36%) were classified as non-frail, 84 (37.8%) as pre-frail and 

58 (26.1%) as frail.  

After adjustment for covariates, the estimated OR (95%CI) for increasing frailty in patients at the lowest, 

2nd and 3rd quartiles compared to the top LVT quartile were 2.8 (1.1-7.4) , 1.6 (0.6-4.1) and 2.5 (1.0-6.5), 

respectively.  

Conclusion: Prevalence of frailty increased significantly with worsened peripheral sensory nerve function 

among individuals with and without T2D. Given previous evidence of reversibility and prevention of frailty 

process, this relationship may be useful for identifying patients who are at risk for frailty. 
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Background: Amyotrophic Lateral Sclerosis (ALS) is a rare neurodegenerative disease caused by 

degeneration of the motor neurons in the brain and spinal cord leading to progressive paralysis. Several 

studies described an association between the incidence of ALS and past military service particularly in the 

Gulf war. However, all of these studies were performed in countries with voluntary military service, raising 

the possibility of a confounding effect due to prior health and characteristics of those who choose to enlist. 

We performed a case-control retrospective study on patients diagnosed with ALS who are veterans of the 

Israeli Defense Forces (IDF), in which service is mandatory.  

Methods: 426 Patients diagnosed with ALS in Hadassah Medical Center ALS clinic between 2009-2016 

were included in this study, among them 191 reported to previously serve in the IDF and were able to 

describe their military service. These patients were compared with healthy control IDF soldier population 

with matching age and gender. The groups were compared using the Chi-square test for univariate analysis 

and the Generalized Linear Model for multivariate analysis.   

Results: The group of ALS patients had a higher rate of service in combat units, particularly elite units and 

parachuting training. The more physically demanding the military role, the greater the differences observed. 

There was no significant difference in the medical profile between the two groups both in the beginning and 

the end of their military service.  

Discussion: To our knowledge, this is the first study that investigated the association between ALS and 

military service in an army with mandatory recruitment. The fact that ALS was associated with combat 

service but not with the initial medical profile may indicate that the military service itself is a contributing 

cause, particularly more intensive physical roles. 
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Background: Oscillopsia is a rare complaint of an illusion of an unstable or jumpy visual world when the 

head is moving, especially when walking. Oscillopsia is typically caused by peripheral Bilateral Vestibular 

Loss (BVL). However, and not fully understood, some patients with almost complete BVL do not complain 

about oscillopsia but on dizziness and imbalance. The aim of this study was to evaluate the relationship 

between vestibular impairment, saccades, balance and spatial orientation functions and the complaint of 

oscillopsia in patients with long-lasting BVL.  

Methods: 15 patients with peripheral BVL (pBVL) for more than 9 months, 21 with Machado Joseph 

Disease (MJD) who have central BVL and 22 healthy controls underwent a comprehensive vestibular, 

saccades, balance and spatial orientation evaluation,   

Results: Only five pBVL but none MJD patient complained about oscillopsia. As expected, pBVL and MJD 

had significant reduction in the Vestibulo-Ocular Reflex (VOR) gain, but all VOR measures of pBVL 

patients with and without oscillopsia were very similar. Saccade latency was normal in oscillopsia patients 

but significantly prolonged in patients without oscillopsia. Receiver Operating Characteristic analysis 

showed saccade latency to be an excellent classifier between oscillopsia a non-oscillopsia with an Area 

Under the Curve of 0.950. Balance evaluated by Computerized Posturography was impaired in pBVL but 

without difference between oscillopsia and non-oscillopsia patients. In a spatial orientation test (Triangle 

Completion Task measuring path integration and navigation), oscillopsia patients demonstrated significantly 

less distance and deviation errors compared to non-oscillopsia patients.  

Conclusions: Oscillopsia was present in several pBVL but not in central BVL and its appearance is not 

associated with the degree of VOR impairment. The normal saccade latency and lesser error in path 

integration and navigation in patients with oscillopsia can be explained by different strategies of central 

compensation but the reason of oscillopsia appearance in BVL is still enigmatic. 
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Background: Machado-Joseph Disease (MJD) or Spinocerebellar Ataxia type 3 (SCA3) is a dominant 

neurodegenerative disease that affects mainly the cerebellum. In a series of studies, we have described a 

severe central Vestibulo-Ocular Reflex (VOR) deficit in MJD that seems to be part of its phenotype. We now 

aimed to evaluate whether MJD patients show a similar or different symptomatology of patients with chronic 

peripheral Vestibular Loss (pVL).  

Methods: VOR gain and a battery of established questionnaires assessing vestibular complaints: The 

Dizziness Handicap Inventory (DHI), Visual Vertigo/Dizziness Scale (VVS), Activities-Specific Balance 

Confidence Scale (ABC) and the Beck Anxiety Inventory (BAI) were evaluated in 21 MJD, 12 Unilateral 

pVL (UpVL), 15 Bilateral pVH (BpVL) and 21 healthy controls.  

 Results: As expected, severe VOR gain loss was present in MJD, BpVL and on the damaged side of UpVL. 

All patients’ groups scored significantly higher on all DHI sub-tests as compared to controls. The Emotional 

and Physiological sub-tests of the DHI were similar in all patients` groups while the Functional DHI sub-test 

was significantly higher in MJD compared to UpVL group. The BpVL and MJD groups reported higher 

level of vertigo/dizziness compared to controls on the VVS test. All three patients’ groups had higher level 

of imbalance on the ABC test than controls. The MJD group had higher level of ABC imbalance compared 

to BpVL and UpVL reflecting the ataxic symptoms. MJD and BpVL groups reported also higher level of 

anxiety on BAI compared to controls.  

Conclusions: While the cerebellar symptomatology of MJD is well-recognized, the patient complaints are 

also very similar to those of patients with pVL, especially BpVL. This finding broadens the concept of 

vestibular loss in MJD and emphasizes the need to evaluate the effect of vestibular rehabilitation on 

dizziness, balance and the emotional, physiological and functional aspects of MJD. 
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Background: Optokinetic nystagmus (OKN) is a normal eye response elicited by an optokinetic stimulus 

(OKs). OKN velocity increases upon increase of OKs velocity that is also perceived as faster velocity. In 

everyday activities the OKN and vestibular systems work together to stabilize the gaze on space. We studied 

eye movements and the perception of the stimulus velocity with normal OKs and under virtual reality (VR-

OKs) condition (in which the visual scene moves with the head), while subjects rotated their head.  

Methods: Nine healthy students participated in the study. Head and eye velocity were recorded during OKs 

and VR-OKs while participants rotated their head repeatedly in the horizontal plane, such as when signaling 

“No”. At the end of each stimulation trial, participants were asked whether they perceived the stimulus 

rotating faster, slower or at the same velocity when the head moved in the direction of the stimulus compared 

to the head moving in the opposite direction.  

Results: Under OKs, all participants perceived the stimulus moving faster (with concomitant higher 

nystagmus intensity) when the head and stimulus moved in opposite direction compared to the same 

direction (which was accompanied with lower nystagmus intensity and VOR suppression). In contrast, there 

was an opposite significant perceptual response with the VR-OKs, where participants perceived faster 

velocity when the head and stimulus had the same direction, despite a concomitant lower nystagmus 

intensity.  

Conclusions: The paradoxical faster velocity perception with slower OKN under VR-OKs and head 

movements could be attributed to different eye movement patterns depending upon head and stimulus 

direction. These eye movements can be explained by simultaneous activation of the Vestibulo-Ocular Reflex 

and OKN. These findings can explain the appearance of motion-sickness under VR. The present set-up may 

be applied in the evaluation and treatment of patients with OKN deficits such as in hemispatial neglect. 
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Background: The clinical spectrum of Guillain-Barre syndrome (GBS) ranges from mild weakness to 

severe life-threatening disease. Often the diagnosis is relatively straightforward. However, the initial 

presentation can be ambiguous, and the correct diagnosis challenging. The goal of this study was to analyze 

the reasons for delayed diagnosis or later initiation of treatment of the disease.  

Methods: We retrospectively reviewed the records of all adult patients with GBS treated at Shamir (Assaf 

Harofeh) Medical Center (SMC) from 2006 to 2018. We divided the patients into two groups: those with 

early initiation of treatment (within 24 hours of arrival to ER), and those with later initiation of treatment 

(24h after arrival). We extracted epidemiological and clinical data regarding those groups, and compared 

them.  

Results: 100 patients with GBS were treated between 2006 and 2018 at SMC. 50 patients were treated 

within 24 hours of arrival (IVIG or plasma exchange), and in 50 - treatment was initiated later. The principal 

setting for later initiation of treatment (in 32/50 patients) was initial consideration of alternative etiologies, 

such as: orthopedic (11/50) or vascular (7/50) etiologies; nutritional deficiency (6\50); multiple sclerosis 

(2\50); or a non-organic etiology (2\50). Findings that increased the likelihood for alternative diagnoses to be 

considered first were severe limb or back pain (29/50); intact or brisk reflexes (18/50); and an atypical 

pattern of weakness (7\50). A secondary setting in which treatment initiation was delayed was of patients 

presenting with mild disease, in which GBS was suspected early, but treatment was initiated only after the 

disease declared itself by progressing (17/50).  

Conclusions: GBS is a challenging diagnosis. Acknowledging the heterogeneity of its presentation and 

knowing its pitfalls is crucial for the prompt and accurate diagnosis of the disease. 
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Background: Severe COVID-19 cases are characterized by fulminant hypercytokinemia and subsequent 

iron metabolism dysregulations. Iron sequestration may have an important protective role in viral replication, 

which is heavily dependent on iron availability. Anti-interleukin 6 receptor antibody (Tocilizumab) has been 

proposed as an effective treatment for severe COVID-19. It has been previously associated with improved 

iron related parameters in treatment of different rheumatologic and inflammatory disorders. We therefore 

aimed to investigate whether treatment of severe COVID-19 cases with tocilizumab is associated with 

increased availability of serum iron which may possibly potentiate viral replication.  

Methods: We performed a single-center, observational, retrospective cohort study. We included adults, who 

were hospitalized in ICU in our center during the COVID-19 pandemic between 7th April 2020 and 1st July 

2020 with the diagnosis of severe COVID-19 infection eligible for tocilizumab treatment. Tocilizumab was 

administered at a dose of 800 mg, given in 2 separate doses of 400 mg, 12 hours apart. Laboratory data 

including serum iron, serum ferritin, transferrin saturation, hemoglobin and CRP levels of all patients were 

collected at hospital admission, shortly before and 24h, 48h and 72h after tocilizumab administration.  

Results: During the study period 132 consecutive patients were hospitalized with the diagnosis of COVID-

19 in our hospital. Of them, 52 were hospitalized in ICU and 15 fulfilled the inclusion criteria and were 

eligible to receive tocilizumab treatment. The baseline serum iron level and transferrin saturation levels were 

low. Tocilizumab therapy was associated with a significant prominent increase in median serum iron levels 

and transferrin saturation levels and decrease in serum ferritin and CRP levels.  

Conclusion: Treatment of severe COVID-19 patients with tocilizumab is associated with a statistically 

significant and profound increase in measured serum iron and ferritin saturation levels along with a decrease 

in ferritin levels.  
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Background: CANVAS syndrome is characterized by slowly progressive, adult-onset, cerebellar ataxia 

combined with neuropathy and vestibular areflexia. Biallelic intronic pentanucleotide repeat expansion in the 

RFC1 gene was recently recognized as a major genetic cause for CANVAS. In this syndrome the reference 

RFC1 allele (AAAAG)11 is replaced by a biallelic expanded pathogenic (AAGGG)400-2000 allele.    

Objectives: To test for the frequency of biallelic pathogenic RFC1 expansion in the Israeli population with 

cerebellar ataxia and to establish a local clinical service for testing intronic pentanucleotide repeat expansion 

in the RFC1 gene.  

Methods: A multi-step analysis was applied to DNA extracted from leukocytes. The first step in this 

analysis was flanking-PCR that enabled detection of normal and minimally-expanded alleles. Undetected 

alleles in the sample implied the presence of a large expansion and led to a subsequent repeat-primed PCR. 

These steps enabled detection of the expanded repeat and the distinction of non-pathogenic (AAAAG) 

expansion from (AAGGG) pathologic expansion.  

Results: We studied 98 DNA samples of randomly-selected, undiagnosed, individuals with  adult-onset 

cerebellar ataxia. Biallelic pathogenic RFC1 expansion was demonstrated in two unrelated individuals and 

led to a definitive genetic familial diagnosis in these cases. Our analysis also revealed a single heterozygous 

carrier of a pathogenic RFC1 expansion (400 repeats).    

Conclusions: Biallelic pathogenic RFC1 expansion should be considered and tested in undiagnosed adult-

onset slowly-progressive cerebellar ataxia. The diagnostic testing is currently available at Hadassah Medical 

Center for clinical purposes with standard coverage. 

 



 

 

 

179 

COGNITIVE EFFECTS OF RASAGILINE IN PARKINSON`S DISEASE WITHOUT DEMENTIA 

USING REAL-WORLD DATA  

  

Nirit Lev 
Neurology, Meir Medical Center, Kfar-Saba, Israel 

Neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 

 

Background: Real-world data holds the potential to identify therapeutic solutions for progressive diseases 

by efficiently detecting unexpected therapeutic effects. The aim of this study was determine the utility of 

real-world data in identifying disease-modifying effects of rasagiline in Parkinson’s disease (PD) and 

specifically possible beneficial effects on PD cognitive decline.  

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 rasagiline 

(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 

effects on disease progression in both datasets. The results of the emulated trials in both IBM MarketScan 

and Explorys SuperMart suggest that rasagiline reduces the prevalence of dementia compared to selegiline 

(estimations using outcome model were significant, P0.05). When compared to higher level ATC classes – 

specifically, dopaminergic agents, Anti-Parkinson drugs, and Nervous System medication rasagiline is 

estimated to significantly decrease dementia prevalence by 5-9% in both cohorts and using either causal 

inference approach.  

Conclusions: Analysis of observational healthcare data emulating otherwise costly, large, and lengthy 

clinical trial highlights promising cognitive preserving effect of rasagiline in patients with PD without 

dementia. This potential disease-modifying therapeutic solution warrants a further research and a validation 

clinical study.  
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Background: Carotid artery dissection is thought to be a consequence of a tear in the tunica intima, resulting 

in an intramural hematoma and creation of a false lumen. In such cases, thrombus formation and distal 

embolization may lead to ischemic stroke. Alternatively, the dissection plane separates the tunica media from 

the tunica adventitia, resulting in aneurysmal dilatation. This may result in compression of neighboring 

structures. There is a huge variation in the presenting signs and symptoms which make it difficult to 

diagnose on initial presentation. Yet, timely diagnosis is paramount in order to minimize potential morbidity 

and mortality.  

Case description: A 49-year-old man was admitted with slurred speech, left-sided ear and neck ache and 

difficulty swallowing. He suffered a mild trauma while riding a bike. There was no significant medical 

history. On examination, he had mild dysarthria and tongue deviation with difficulty to move the tongue to 

the left. There was no evidence of Horner’s syndrome or involvement of other cranial nerves. CT brain scan 

was normal. CTA revealed left carotid artery dissection and mural hematoma.  

Discussion and conclusions: Lower cranial nerves such as the hypoglossal nerve can be involved due to 

localized pressure in the neck. The Hypoglossal nerve passes close to the carotid artery hence may be 

compressed in carotid artery dissection, leading to hypoglossal nerve palsy. Carotid artery dissection 

accounts for a high proportion of stroke in younger people. Carotid artery dissection is frequently associated 

with neck trauma, such as vehicle accidents or assault. Conversely the trauma may be mild, for example, 

coughing, sneezing or neck manipulation. Focal neurological deficits or Horner’s syndrome may be present. 

In the case described herein cranial nerve XII involvement due to local compression was the main clinical 

manifestation. If carotid artery dissection is suspected vascular imaging should be done promptly.  
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Background: Charcot-Marie-Tooth disease (CMT) is a heterogeneous group of disorders best known for 

causing inherited forms of peripheral neuropathy. History of CMT disease is not considered relevant in 

patients presenting with acute central neurologic manifestations reminiscent of acute stroke. The case 

described herein should alert clinician to the possibility of transient stroke-like episodes in young patients 

suffering from CMTX1, X‐ linked variant of CMT.  

Case description: A 21-year-old man, with a history of progressive motor-sensory neuropathy in the past 6 

years, presented to our emergency department with acute-onset dysarthria, right facial weakness, right upper 

limb numbness and weakness which had presented acutely 2 hours before his admission. He was treated with 

IV tPA with full resolution. On the next day he experienced acute onset of dysarthria and right facial 

weakness that resolved within 3 hours. He suffered from a viral disease 3 days prior to his admission. His 

mother was asymptomatic but shared the same foot structure with hammer toes and high arches. His 

grandfather was diagnosed with CMT. Stroke in the young work-up was normal. CT of the brain and CTA 

were normal. MRI of the brain showed symmetric, bilateral, non-enhancing, hypointense areas in 

periventricular white matter on T2 and FLAIR sequences, with restriction in the same distribution.  

Discussion and conclusions: CMTX1 is caused by mutations in the Gap‐ Junction Beta‐ 1 gene (GJB1), 

encoding connexin-32, expressed in Schwann-cells and oligodendrocytes. There are few case reports on 

central neurological deficits in patients with this CMT subtype. In the acute phase, characteristic 

abnormalities are seen on MRI of the brain. These stroke-like episodes in CMTX1 patients were described 

after febrile illness, altitude changes, vaccination or strenuous exercise. The patient reported here should 

alert clinicians to the possibility of CMTX1 disease in the differential diagnosis of stroke-like acute-onset 

neurological deficits, especially in young males.  
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Background: Humans are goal-directed beings, yet goal-unrelated information still affects us, the question 

is how? The Stroop task is typically used to answer this question. However, its so-called task-irrelevant 

information is actually very relevant to the task since it refers to the tasks` dimension.  

Methods: To overcome this drawback, we developed a modified fMRI Stroop task with an isolated 

stimulus-level conflict detached from the tasks` dimension.  

Results: The known behavioral Stroop effect persisted, while in the brain a double dissociation emerged 

within the frontoparietal regions that are recruited by the standard Stroop task. The bilateral intraparietal 

sulcus responded to the conflict, an effect that was directly related to the corresponding behavioral effect. It 

did not show repetition suppression to repeated stimuli that differed in congruency. Frontal regions showed 

the opposite pattern.  

Conclusions: These results indicate that people cannot ignore information detached from their present goals 

and point to the intraparietal sulcus as a mediator of this effect.  
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Background: Unilateral mimicking bilateral benign paroxysmal positional vertigo (umb-BPPV) was 

attributed to inappropriate head positioning during testing of the posterior canal. Despite its inclusion in the 

Diagnostic criteria for the classification of vestibular disorders of the Bárány Society, the clinical 

characteristics and treatment responsiveness of this BPPV subtype have not been intensively studied.  

Patients and methods: Records of patients with BPPV seen at a single outpatient dizziness clinic during the 

years 2000-2020 were reviewed. Eighty seven patients with umb-BPPV and 86 random patients with 

posterior canal BPPV (p-BPPV) were retrieved. Their demographics and BPPV characteristics were 

analyzed.  

Results: Patients` and BPPV characteristics were similar in umb- and p-BPPV except for the prevalence of 

males in the umb-BPPV group. No differences were found between treatment responsiveness and 

recurrences in both groups. The recurrence rate of umb-BPPV was not influenced by age, gender, BPPV 

side, duration of symptoms or treatment responsiveness during the first attack.  

Conclusions: In accordance with our hypothesis about mixed canalo- and cupulolithiasis as the underlying 

mechanism of umb-BPPV, patients did not differ in characteristics and treatment responsiveness from p-

BPPV patients. Recognition of umb-BPPV is important since inappropriate treatment can cause an 

unnecessary delay in therapy success. 
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Involuntary movements of facial muscles such as jaw tremor, oromandibular dyskinesia, dystonia, facial 

myoclonus or hemifacial spasm are common in clinical practice. Isolated tremor induced by mild contraction 

of smiling muscles- smiling tremor- is extremely rare and was reported by some authors to be associated 

with Parkinson disease while others related this condition to essential tremor [1-3].  

Case summary: A 52-year old woman with a 15- year history of upper limb tremor complained of recent 

spread of the tremor to her face. Her medical history comprised Crohn`s disease treated with adalimumab 

and depression treated with sertraline and perphenazine during the last ten years.  

On examination a moderate kinetic and action, mildly asymmetric tremor of the arms was present. On 

voluntary and spontaneous smiling bilateral twitching of the buccal muscles was observed (video). The 

twitching disappeared on rest and forced smiling. There were no extrapyramidal signs or involuntary 

movements of the jaw, lips or tongue. Propranolol treatment was offered but deferred.  

In the presented case the appearance of quite rhythmic twitching during activation of the buccal muscles can 

be interpreted as action tremor. Its bilaterality differentiates it from hemifacial spasm, segmental myoclonus 

or seizures. Tardive dyskinesia is also improbable in view of the absence of extrapyramidal signs or other 

involuntary orolingual movements despite the long lasting treatment with perphenazine. We neither are 

aware of any reports about involuntary movements associated with adalimumab treatment. Together with the 

presence of kinetic and postural tremor in the upper limbs, the smiling tremor in this patient probably 

represents an uncommon form of essential tremor.  

Video legend: Periorbital twitching during spontaneous and voluntary smiling, accentuated on the left side. 

The involuntary movement disappears on rest and during forced smiling.  
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EFFECTIVENESS OF CHRONIC INTRAVENOUS IMMUNOGLOBULIN TREATMENT IN 

MYASTHENIA GRAVIS  
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Background: Myasthenia gravis (MG) is an autoimmune disorder affecting the neuromuscular junction, 

characterized by muscle weakness. Treatment encompasses symptomatic and immunosuppressant agents. 

Intravenous immunoglobulin (IVIg) therapy has been shown to play a critical rule in myasthenia gravis 

exacerbation, but there is insufficient data regarding its’ efficacy as chronic maintenance treatment.  

Methods: We retrospectively reviewed the charts of all MG patients treated with IVIg for at least one year in 

the neuroimmunology clinic in Rabin medical center between the years 1996-2020. The primary outcome 

was the change in disease severity measured by the Myasthenia Gravis Foundation of America (MGFA) 

clinical classification. Secondary outcome was the reduction in prednisone dose. We compared the clinical 

characteristics of patients who responded to IVIg to non-responders.  

Results: A total of 107 patients were included in this study. Sixty-five patients (60.7%) had a beneficial 

response, and 42 (39.3%) did not improve with IVIg treatment. Of the responders, 56 (86%) patients showed 

mild improvement, while 8 (24%) patients had a moderate improvement in the MGFA scale. There was a 

significant reduction in prednisone dose during the treatment period (30.4±14.6 mg Vs. to. 8.11±6.8 mg; 

p0.0001). We did not find any factors that were associated with beneficial response to IVIg.  

Conclusions: Our study demonstrates that chronic IVIg treatment is effective and may act as a steroid-

sparing agent.  
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GFAP ASTROCYTOPATHY: COEXISTING ANTI NMDAR AND ANTI GFAP ANTIBODIES IN 

AUTOIMMUNE ENCEPHALITIS  
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Background: Glial fibrillary acidic protein (GFAP) is an intracellular intermediate filament expressed in 

astrocytes in the central nervous system. Human GFAP astrocytopathy was first described in 2016. Only a 

few case reports and case series exist to date and describe subacute onset of encephalopathy, tremor, 

headache, optic disk edema, psychiatric symptoms, ataxia and autonomic dysfunction.  

Case description: A 38 years old woman presented with an episode of aseptic meningitis followed by rapid 

deterioration with autonomic dysfunction, hallucinations, delusional disorder, and cognitive and sleep 

disturbances. The laboratory and imaging studies demonstrated CSF pleocytosis with positive oligoclonal 

bands. Brain MRI was normal. EEG demonstrated generalized slowing, without epileptiform discharges. 

CSF and serum autoimmune panels showed presence of anti NMDA receptors and anti GFAP antibodies. 

Total body CT found teratoma in her left ovary. Diagnosis of autoimmune encephalitis triggered by an occult 

teratoma was made. The teratoma was removed and high dose intravenous corticosteroids followed by IVIG 

treatment resulted in marked clinical improvement.  

Summary and conclusions: The clinical and mechanism of anti NMDAR antibodies mediated autoimmune 

encephalitis is beginning to gain recognition but the information on the novel diagnosis of GFAP 

astrocytopathy remains scarce and requires further studies. Data is essential on the various clinical courses, 

exact pathological mechanisms, as well as diagnostic work-up, treatment and overlapping autoimmune 

syndromes such as exemplifies in our case. The coexisting of NMDAR+GFAP antibodies in the CSF 

increases the probability of finding a teratoma and emphasize the need for a through investigation.  
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Background: Wolfram syndrome is a rare neurodegenerative autosomal recessive disorder, characterized by 

early-onset diabetes, progressive optic atrophy, diabetes insipidus and sensorineural hearing loss. Neurogenic 

bladder, cerebellar ataxia, gait abnormalities, memory loss, and personality changes may develop later. Brain 

MRI findings in adults demonstrate marked brainstem, cerebellum and middle cerebellar peduncle atrophy, 

posterior pituitary degeneration and optic atrophy. Hyperintense T2-weighted signals can be seen in the 

ventral pons and periventricular white matter.  

Most pathogenic variants are associated with severe disease. This study describes the WFS1 c.1672CT; 

p.R558C missense variant found in 1.34% of Ashkenazi Jews which has a relatively mild phenotype and 

uses computational normal mode analysis (NMA) to explain the genotype-phenotype relationship.  

Methods: The clinical, laboratory, brain MRI and genetic features of 8 homozygotes and 2 compound 

heterozygotes were collected, a model of the WT protein was constructed and NMA was used to simulate the 

effect of the variant on protein thermodynamics.  

Results: Age at WS diagnosis among homozygotes was 30 years; diabetes (7/8) was diagnosed at mean age 

19 years (15-21), and bilateral optic atrophy (6/8), at mean age 29 years (15-48) with optic/chiasm atrophy in 

MRI. The oldest patient (62 years) also had gait difficulties, and memory problems, parietal and cerebellar 

atrophy, and white matter hyperintense lesions. All patients retained functional vision with independent 

ambulation and self-care; none had diabetes insipidus or hearing loss. Here we report the first structural 

model based on empirical functional studies and use NMA modeling to show a genotype-phenotype 

correlation across all homozygous variants. In particular the p.R558C missense variant caused less 

impairment of protein entropy than other WS variants associated with a more severe phenotype.  

Conclusions: The c.1672CT variant causes a milder, late-onset phenotype of WS. NMA provides predictive 

information on phenotype severity. Clinicians should be alert to this condition in patients with juvenile 

diabetes and patients of any age with a combination of diabetes and optic atrophy. We advocate carrier 

screening.  
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A CASE OF IDIOPATHIC INTRACRANIAL HYPERTENSION PRESENTING WITH TRIGEMINAL 

PAIN 

Amir Janah, Shira Markowitz 
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Introduction: Idiopathic intracranial hypertension usually presents with generalized headache, visual 

obscurations and papilledema. There may also be abducens palsy, as false localizing sign, related to the 

raised pressure. Trigeminal symptoms has rarely been reported. To our knowledge this is the first case 

reported of unilateral trigeminal symptoms related to intracranial hypertension in a patient with a skull base 

abnormality.  

Case Report: A 44-year-old healthy but overweight woman presented with intermittent facial pains and 

paresthesias on the right side of her face in the distribution of V1-V3. She reported of shock like pains with 

positional changes, but no trigger zones.  

Neurological exam was normal including fundoscopy and facial sensation.  

An MRI of the brain with contrast was performed which showed a hypoplastic Meckel’s cave on the right, as 

well as a small area of hyperintensity and enhancement along the adjacent dura. MRI was repeated twice 

within 2 months and the finding was determined to be venous plexus and not a region of inflammation or a 

space occupying lesion. Initial lumbar puncture was normal with no pleocytosis or elevated protein, opening 

pressure was not measured because of technical issues.  

A CT of the brain was performed to further investigate bony structures of the skull base and showed a 

partially empty sella which was more prominent than on previous imaging, suggestive of raised intracranial 

pressure.  

Another LP was performed and opening pressure was slightly elevated at 21 cm H2O  

She had relief of her pain after some drainage of of CSF.  

She was started on acetazolamide and had complete resolution of her pain.  

Conclusion: We hypothesize that the hypoplastic Meckel’s cave increased the trigeminal nerve 

susceptibility to irritation for even a small elevation in intracranial pressure. Therefore, our patient with only 

mildly elevated pressure presented with trigeminal pain.  

The possibility of idiopathic intracranial hypertension should be considered in the differential diagnosis of 

atypical trigeminal pain particularly if there is a structural abnormality of along the trigeminal pathway. 
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DEVELOPING A METHOD TO DIAGNOSE ACUTE ISCHEMIC STROKE BASED ON 
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Background and aim: Stroke is a major cause of disability and mortality worldwide. So far, an attempt to 

find a biological marker in the peripheral blood for the diagnosis of stroke was unsuccessful. Cell-free DNA 

released into the bloodstream shortly after the onset of a stroke may be useful in diagnosing, assessing the 

severity, and the prognosis of the stroke. The aim of this study is a Proof of Concept for a unique biomarker 

for the diagnosis of acute ischemic stroke. Patients and methods: A novel method for diagnosing brain cell 

mortality after the onset of an acute ischemic stroke using a simple blood test which is based on the 

methylation model of free DNA in the patients’ blood, at different stages of the disease is being developed. 

The patient’s blood presenting with an acute ischemic stroke was taken and molecular analysis was 

performed. Then, the Correlation of the findings to the clinical condition of the subject was undertaken. A 

comparison with the plasma of healthy people will serve as the control.  

Results: The preliminary results of 12 patients that were enrolled as of now are depicted in the figure below:  

  
As seen, the dashed line refers to baseline upper levels of cumulative derived cfDNA (95th percentile). It 

was found that only 2 out of 12 samples showed significantly higher cfDNA concentrations compare to the 

healthy baseline. These particular signals were correspondent to clinically extensive stroke that presented as 

a large vessel occlusion (LVO). Furthermore, it was possible to differentiate cell types affected as illustrated 

in the figure.  

Conclusions: Our preliminary results revealed that diagnosing acute ischemic stroke and its severity may be 

possible using this method probably by improving its sensitivity. More patients are needed to confirm our 

results, as well as the time profile, the effect of treatment, certain pathophysiological aspects, and testing the 

ability to differentiate acute stroke from stroke mimics. 
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TLR-3 BLOCKERS- FC99 AND RESVERATROL INFLUENCE ON THE EPIILEPTOGENESIS  
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Background: Despite the development of antiepileptic drugs, 35% of patients are resistant to current 

therapeutic options. Inflammation plays a prominent role in the etiology of symptomatic epilepsies that result 

from traumatic brain injuries, stroke, encephalitis, and status epilepticus(SE). Toll-like receptors (TLRs) are 

a family of innate immune receptors that mediate neuroinflammatory processes in the brain. Here we 

investigated the involvement of TLR3 blocking by pharmacologic inhibition in the development 

(epileptogenesis), and severity of epilepsy using TLR3 blockers – Resveratrol and FC99 in the pilocarpine 

model of epilepsy.  

Methods: After the induction SE using the anti-cholinergic compound pilocarpine we injected different 

pharmacologic blockers of TLR3. Mice were either inhected with vehicle (DMSO; control) or anti-TLR3 

treatment (14 injections each 24h apart). To influence TLR3 receptors we used either 1,2-benzenediamine 

derivative FC-99(100mg/kg) or resveratrol (20mg/kg). Subsequently, mice were implanted for EEG 

monitoring with wireless bipolar EEG-electrodes. The electrographic features of SE and chronic seizures are 

analyzed using a telemetric EEG/video monitoring system. All animals were sacrificed for histology-

assessment.  

Results: Number and length of the seizures were significantly reduced (P0.05) in the FC99 group (mean 

length 36.9 ±11 sec; number of seizure episodes per h: 6.6) and the resveratrol group (mean length 67.6 ±22 

sec, number of seizure episodes per h: 9.1) comparing with the control group (mean length 99.5 ±23 sec; 

number of seizure episodes per h:11.1). Furthermore the FC99 group was significantly (P0.05) superior to 

the Resveratrol group. The number of mice - (DMSO n=10 Resveratrol n=7 FC99=7)  

Conclusion: These results indicate a central involvement of epileptogenesis by TLR3 in accordance to 

previous results using TLR3 knock-out animals. Our current research provide a great basis for future 

research and possibly drug development to finally change the treatment paradigm of epilepsy from 

symptomatic seizure control to curable prevention of seizure development. 
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RECURRENT MULTI CRANIAL NEUROPATHY ASSOCIATED WITH GQ1b ANTIBODY 
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Introduction: Anti-GQ1b syndrome is a spectrum of illness including Miller Fisher syndrome, Guillain-

Barré syndrome with ophthalmoplegia, Bickerstaff`s brainstem encephalitis, and acute ophthalmoplegia 

without ataxia. We present a case of a 20 years old female exhibiting relapsing syndrome of cranial nerve 

palsies with increased GQ1b antibody.  

Clinical Case: The first clinical presentation was left facial nerve palsy at the age of 12 years that was 

treated with corticosteroids. Concurrently she developed slowly progressive right optic neuropathy leading to 

no light perception. At the age of 16, she suffered a new episode of left facial asymmetry and bilateral 

ophthalmoparesis. She was successfully treated with intravenous immunoglobulins (IVIG). At the age of 19, 

she suffered another clinical relapse of right eye oculomotor neuropathy which did not response to high-dose 

methylprednisolone, thus a following treatment with IVIG resulted in significant clinical improvement. 

Similar right oculomotor paresis occurred at age of 20. Extensive work-up including blood tests for 

infectious agents, connective tissue antibodies, CSF analysis, PET-CT and imaging only revealed 

enhancements of cranial nerves on brain MRI and the presence of GQ1b IgM antibody.  

Discussion: The precise role of GQ1b antibodies is not fully understood, as they may evolve as a secondary 

phenomenon due to destruction of the neurons and exposure of epitopes, and not the initiating inflammatory 

response. However, close correlation was exhibited between acute ophthalmoplegia severity and anti-GQ1b 

activity.  

Anti-GQ1b syndrome represents a spectrum of acute disorders. There are case reports of other cranial 

neuropathies associated with anti-GQ1b, as in our patient. Other case reports with different spectrum of 

phenotype presentation in different relapses of anti-GQ1b syndrome have been reported. Several cases 

described chronic ophthalmoplegia as well.  

Conclusion: Our case could suggest re-evaluating the concept of a continuous spectrum of anti-GQ1b 

syndrome to include a chronic disease with relapsing cranial neuropathy.  
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Background: Many neurological diseases are accompanied by increased protein concentrations in the 

cerebrospinal fluid (CSF). We describe herein a patient who presented with a thunderclap headache and very 

high protein levels in the CSF that led to discovery of a spinal tumor.   

Case description: A healthy 49-year-old woman presented due to a thunderclap headache. The headache 

started abruptly after exercise and was accompanied with right sensory disturbances. Her neurologic 

examination demonstrated right hemi-sensory disturbances and a slight weakness of her right leg. CT scan of 

the head and a brain and neck CT-angiograhy were normal. Lumbar puncture showed no xanthochromy, no 

RBC or pleocytosis, however a markedly elevated CSF protein was detected (139mg/dl, verification sample 

120mg/dl). On the next day, she reported that all of her symptoms resolved however her neurologic 

examination still revealed slight weakness of her right leg. A repeated lumbar puncture was done with a high 

opening pressure of 275 mm/H20, and a protein level of 166mg/dl. No pleacytosis or xantochromia were 

detected. Infectious, immunologic and carcinomatous investigations were normal. Ophthalmologic 

examination was negative for papilledema. Brain MRI was normal. Due to the prominently increased CSF 

protein and slight weakness of her right leg we ordered a spinal cord MRI which demonstrated a lumbar 

intradural extramdullary spinal tumor. Excision was done and a diagnosis of a filum terminale ependymoma 

was made. The patient was discharged with intact neurological examination.  

Conclusions: Spinal ependymomas compromise 60% of all glial spinal cord tumors in adults. Peak 

incidence is in the fourth decade. Clinical presentation includes pain, weakness and sensory changes. Most 

ependymomas are slow growing and compress adjacent spinal structures. Delayed resection with tumor 

extension is often incomplete with greater risk of recurrence and neurological deficits. The aim of this report 

is to increase clinical awareness to unusual presentations.  
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Background: Lateral medullary syndrome (LMS) is caused by infarction of the lateral medulla. LMS poses 

a diagnostic challenge due to elusive and variable clinical presentations and frequently non-revealing 

neuroimaging tests. Diagnosis is often missed or delayed, preventing timely administration of reperfusion 

therapy.  

Damage to the Nucleus Ambiguus in LMS causes ipsilateral vocal cord paresis (VCP), which may manifest 

clinically as hoarseness but is asymptomatic in ~40% of patients. VCP can be reliably identified on CT of 

the neck region by recognizing key findings at the level of the true vocal cords and aryepiglottic folds. 

Identification of VCP on neck CT angiography (CTA) may be a useful radiological sign in the challenging 

diagnosis of LMS.  

Methods: Medical files were searched for patients admitted with LMS between 2012 and 2020. A control 

group of patients undergoing CTA for transient or no neurological symptoms was matched for sex and age. 

Clinical data were recorded by a stroke neurologist. Two neuroradiologists separately and blindly assessed 

CTA images of both groups and recorded radiological signs of VCP.  

Results: Fourteen LMS and 14 control patients were included in the analysis. All LMS patients had 

radiological signs of VCP on neck CTA, whereas only 7 (50%) presented with hoarseness. Medialization of 

the true vocal cords and medial deviation of the arytenoid cartilage were found to be most sensitive (100%) 

and specific (93%) for LMS. Median time from arrival to neuroimaging was 2 hours [IQR 1,5] whereas 

median time to stroke diagnosis was delayed to 7 hours [IQR 2,30]. Identification of VCP on neck CTA 

would have diagnosed LMS within 4.5 hours of symptom onset in 5 (36%) patients, potentially enabling IV 

thrombolytic treatment.  

Conclusions: Detection of radiological signs of VCP on neck CTA allows for prompt, accurate diagnosis of 

LMS in patients with otherwise challenging clinical presentation.  
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Background: Pyridoxal phosphate (PLP), the active form of vitamin B6 is an essential factor in the process 

of decarboxilation of glutamine into GABA and its deficiency have been related to seizures. Reported cases 

ov vitamin B6 related seizures, in adults were much less than that in neonates, including dietary deficiency 

and pregnancy. Commonly used drugs are associated with vitamin B6 deficiency, including Isoniazid, 

Penicillamine, Hydralazine and Levodopa besides antiepileptic drugs like Phenytoin and Carbamazepine. 

Elseways elevated PLP levels could provoked seizures, like in cases of Hypophosphatasia, a rare inherited 

disease.The aim of this study was to explore the association of PLP estimation and seizures.  

Methods: We measured the PLP serum level of adult patients admitted to neurological ward in a general 

community hospital (Assuta Ashdod) with diagnosis of epileptic seizures from May to August 2020. A level 

of 8.7-27.2 ng/ml was reported as normal.  

Results: In 27 consecutive seizure patients (14 males) with age 18-81 years (mean 46.9) the average PLP 

serum level was 50.2 ng/ml (range 30.5 to 85.7). Mean range for males was 55.7 and for females 43.2 ng/ml. 

None of the patients had low levels but an increased level of PLP was revealed in 9 patients (33.3%). 

Regarding to seizures etiology, 21 patients were classified as structural/metabolic including 7 with PLP 

elevated level, 4 patients as genetic (2 PLP elevated) and 2 as unknown cause with PLP level within normal 

limits.  

Conclusion: Unexpected results revealed no case of PLP insufficiency in the series, indeed there was a 

notable trend for increased PLP levels, more pronounced in mails. It can be inferred that there was an 

association between PLP elevated level and epileptic seizures manifestation in those adult patients. Further 

research will add to understand the relationship PLP and epileptic seizures. 
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Background: Creutzfeldt-Jakob Disease (CJD) is the most common prion disease in human. Etiologically, 

CJD is classified as transmitted, sporadic or genetic forms. In the genetic form the most common mutation in 

the PRNP gene is in codon 200 and the largest cluster of CJD with E200K mutation exists in Jews of Libyan 

ancestry in Israel, however there is another cluster of CJD with the E200K mutation in families of Turkish-

Jewish origin. We retrospectively analyzed and compared features of both groups to see whether they 

suggest a common genetic origin or two different patient populations.  

Methods: The Israeli National CJD database was searched for demographic, clinical, imaging and laboratory 

data of genetic CJD patients of Libyan and Turkish ancestry with the E200K mutation. Parametric 

demographic and clinical variables were compared using ANOVA and the non-parametric variables were 

compared using Fisher exact test.  

Results: Four hundred and twenty three patients with CJD of Libyan (L) ancestry and 27 patients with CJD 

of Turkish (T) ancestry were identified. There were no significant differences in demographic and clinical 

data between the two populations (age of onset: T = 62±8.8, L = 60±9.7; age of death: T = 63±8.6, L = 

61±9.7; and disease duration: T = 7.8±8.4 months, L = 9.6±13.6 months). Rapidly progressive dementia was 

the most common initial presentation in both groups, followed by pure cerebellar onset. Levels of tau protein 

in the CSF did not differ between groups (T = 1290±397.6 pg/ml, L = 1276±594.2 pg/ml). MRI and EEG 

showed classical CJD features in most patients in both groups.  

Conclusion: The similar demographic and clinical features in patients of Libyan and Turkish origin with 

E200K-CJD suggest a common genetic origin of both populations. 
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Introduction: Transradial arterial approach (TRA) has been increasingly used as an alternative vascular 

access for cerebral angiography allowing certain advantages over conventional transfemoral access such as 

reduction in access site complications, a potential alternative for failed femoral access (bailout procedure), 

decreased length of hospital stay and improved patient satisfaction and compliance.  

Methods: We present our first-year single-center experience of TRA approach for neuroendovascular 

procedures. TRA was done only in patients with good radial pulse, in the right arm of the patient. We 

consistently used 5F sheath for most of the procedures, which was switched to dedicated long sheath in 

therapeutic cases. After gaining arterial access we administered directly through the angio needle a bolus 

dose of vasodilator and heparin.  

Results: Between January to December 2019 TRA performed as first-line access in 53 procedures; in 1 case 

a femoral approach had been switched to radial access; in 1 case both accesses were performed 

simultaneously. TRA was successfully achieved in 100% of cases. TRA cases represent 24.4% (55/225) of 

total procedures in our department. Of the 55 cases, 41 (74.5%) cases were diagnostic (all 4 major cervical 

vessels were chatheteraized successfully); regarding therapeutic cases: 4 cases of mechanical thrombectomy 

for stroke; 3 cases of carotid artery stenting; 1 case of extra-cranial vertebral artery stenting; 1 case of SAH-

induced vasospasm treatment; and 1 embolization of extensive scalp lesion. Five cases (9%) were treated 

urgently. We did not encounter any TRA-associated complication.  

Conclusions: TRA is increasingly being used in diagnostic and therapeutic neuroendovascular procedures 

worldwide. Our preliminary experience confirms its safety, feasibility and efficacy. TRA awareness among 

neurointerventionalists should be increased as an alternative vascular access. 

 



 

 

 

226 

MULTIPLE SCLEROSIS: EMPOWERING PATIENTS AS A TOOL FOR BETTER DESCISION 

MAKING 

Bel Brahms-Tamir1,2, Sharon Nave3, Yuval Karmon1,2, Jenny Bronstein3, Nirit Lev1,2 
1Neurology, Meir Medical Center, Kfar-Saba, Israel 
2Neurology, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel 
3Department of Infornation Sciences, Bar Ilan University, Ramat-Gan, Israel 

 

Background: Patient empowerment is a concept focused on patient-centeredness and autonomy. New 

therapeutic options became available for the treatment of MS and new diagnostic criteria lead to earlier MS 

diagnoses. Facing increasingly complex decisions, patients need up-to-date evidence-based information in 

order to make informed decision with their physicians based on their preferences. The aim of this study was 

to examine coping strategies of MS patients, and to identify factors that influence their coping pattern and 

sense of empowerment.  

Methods: MS patients treated at Meir Medical Center Neuro-immunological clinic were recruited. 

Epidemiological and clinical data on disease activity and ancillary tests were obtained from the medical 

records. The patients filled self-administered questionnaires on self-efficacy, data retrieval abilities, 

emotional support systems and patient empowerment. Specific emphasis was on patient-reported outcomes 

measures (PROMs).  

Results: 38 MS patients were recruited (79% females). Mean age 34.88±14.4. Disease duration was 

9.39±7.68 years. MS patients reported high ability to find the information they need (4.1±0.99, in a scale of 

1-5), good ability to identify information sources that are accessible for them (4.75±0.46) and confidence in 

their ability to choose the relevant information (4.25±0.88). They feel superior to others in choosing 

information sources (4.25±0.70) and they are perceived as good in finding digital information (4.62±0.74).  

As their support system most patients reported that they have a close person that they trust and share 

emotions with (6.78±0.44 on a scale of 1-7). They stated that their family support their decision making 

(6.88±0.33). Friends play a lesser role in emotional support or decision-making. Most patients have strong 

confidence in their treating physician and a close relationship with their medical team.       

Conclusions: Patient`s empowerment and tools to successfully increase knowledge allow patients to make 

better decisions based on their own preferences and values. Resilience and coping styles are targets for 

interventions aimed at better managing MS patients.  
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GRAVES OPHTHALMOPATHY AND MYASTHENIA GRAVIS : PREVALENCE, CLINICAL 

PRESENTATION AND RESPONSE TO THERAPY 

Mark Hellmann, Adi Wilf Yarkoni, Israel Steiner, Itay Lotan 
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Background: Graves disease (GD) occurs in about 6% of patients with Myasthenia Gravis (MG). 

Approximately 30% of patients with GD develop Graves Ophthalmopathy (GO). Despite this the occurrence 

of Graves Ophthalmopathy (GO) with ocular Myasthenia Gravis has been reported only as isolated case 

reports . The aim of this study was to establish the prevalence GO in our cohort of Myasthenia Gravis 

patients and compare clinical features and treatment response.  

Methods: We retrospectively reviewed the charts of all MG patients in the Rabin Medical center 

neuroimmunology clinic between the years 2005-2020. Patients with concomitant thyroid disease were 

selected and their charts were reviewed for thyroid disorders and treatment response.  

Results: Out of a total of 280 patients with MG , 23 had concomitant thyroid disease 5 with GD, 9 with 

Hashimoto’s thyroiditis, 5 with Multinodular Goiter, 3 with primary hypothyroidism and one with papillary 

carcinoma. Surprisingly 4/5 (80%) of the GD patients had GO of which three (75%) had isolated ocular MG 

compared to 25% of the total cohort of MG patients. The MG/GO patients had clinical symptoms of 

fluctuating ptosis typical of myasthenia , exophthalmos typical of GO and restricted eye movements seen in 

both MG and GO. Three MG/GO patients had almost complete ophthalmoplegia. All MG/GO patients with 

GO were positive for acetylcholine receptor antibodies. The ocular myasthenic symptoms were brittle to 

therapy in 3/4 GO patients and despite pyridostigmine , corticosteroids, azathioprine, intravenous 

immunoglobulins and plasmapheresis they remained symptomatic for both MG and GO.  

Conclusion: When Graves Ophthalmopathy occurs in MG patients the moist common presentation is the 

ocular form of MG which is often treatment resistant.  
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REDUCTION IN ACUTE STROKE ADMISSIONS DURING THE COVID-19 PANDAEMIC IN 
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Background: The COVID-19 pandemic overwhelmed healthcare systems worldwide. Stroke centers across 

the globe reported a reduction in the number of individuals with stroke symptoms attending the emergency 

departments. We aimed to investigate the impact of the COVID-19 outbreak on the number and 

characteristics of admissions for acute stroke and TIA in Israel, and to evaluate whether the management of 

acute stroke was affected.  

Methods: We conducted a retrospective study, based on data reported to the Israeli National Stroke Registry 

from seven tertiary hospitals. Included were all hospital admissions for acute stroke or TIA that occurred 

between 01.01.20-30.04.20. Data was stratified into two periods according to the timing of COVID-19 

restrictions: 1)Pre-pandemic: 01.01.20-07.03.20. 2)Pandemic: 08.03.20-30.04.20. We compared the average 

number of weekly hospital admissions between the two periods. We further investigated changes in 

demographic characteristics and in some key parameters of stroke care, including: percentage of reperfusion 

therapies performed; time from hospital arrival to brain imaging and to thrombolysis; admission ward; length 

of hospital stay and in-hospital mortality.  

Results: Included were 2,260 cases: 1,469 in the pre-COVID-19 period and 791 in the COVID-19 period. 

The average number of weekly hospital admissions significantly declined between the two periods by 29.3% 

for stroke and by 47.6% for TIA. Demographic characteristics did not differ significantly. No significant 

changes were detected in most parameters of stroke management, excluding a significant reduction in the 

length of hospital stay and a higher percentage of admissions to a neurology ward. Higher in-hospital 

mortality was noticed only for hemorrhagic stroke (p=0.003).  

Conclusions: The reduced number of admissions during the COVID-19 period has most probably resulted in 

a drop in the absolute number of reperfusion therapies performed. Public awareness campaigns are needed, 

as dozens of patients reluctant to seek urgent stroke-care are deprived of lifesaving procedures and secondary 

prevention treatments.  
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A CASE OF MENINGOENCEPHALITIS ASSOCIATED WITH COVID-19 INFECTION. 

Musab Harbawi, Natan M Bornstein, Roni Eichel 

Neurology, Shaare Zedek Medical Center, Jerusalem, Israel 

 

Background: Coronaviruses are not always confined to the respiratory tract, and under certain conditions 

they can invade the central nervous system and cause neurological pathologies. Neurological symptoms have 

been reported in patients affected by COVID-19, such as headache, dizziness, myalgia and anosmia, as well 

as cases of encephalopathy, encephalitis, necrotising haemorrhagic encephalopathy, stroke, epileptic 

seizures, rhabdomyolysis and Guillain-Barre syndrome, associated with SARS-CoV-2 infection. However, in 

most of the encephalitis cases that were reported, no evidence of viral invasion of the CNS, and PCR was 

positive only in very few cases.  

Methods: case report.  

Results: A 28 years man, otherwise healthy, was diagnosed with COVID 19 after having symptoms like loss 

of taste and smell, tiredness, headache, fever, and vomiting, without respiratory symptoms. four days after 

the diagnosis, he became confused. On admission, his neurologic exam showed aphasia, with retrograde 

amnesia, anxiety and phobias, in addition, he developed fever with no neck stiffness. The CBC showed mild 

leukocytosis of 13k with lymphopenia. brain CT was normal, EEG showed diffuse slowness 

(encephalopathy), LP showed elevated WBC (26/ul - 96% mononuclear cells ) and protein (86 mg/dL) in 

CSF witch is compatible to viral meningitis. PCR of the CSF for HSV 1 and 2, and also for COVID-19 was 

negative. Therefore, the treatment of dexamethazone, ceftrixone and acyclovir was stopped. He gradually 

improved clinically, and on discharge, he was cognitively intact.  

Conclusion: This case should raise the awearness of physicians to COVID 19 associated 

meningoencephalitis. Future epidemiological studies should elucidate the incidence of this neurological 

complication, the pathogenic mechanisms and their therapeutic options. 
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Background The COVID-19 pandemic presents two main concerns for patients with myasthenia gravis 

(MG); chronic immunosuppression may put them at greater risk, and some proposed treatments for COVID-

19 could cause MG exacerbation.  

Case description We present three patients with generalized seropositive MG who developed COVID-19. 

All patient had a favorable outcome, with only one patient experiencing exacerbation. In this case, 

exacerbation began before COVID-19; she required ICU admission, non-invasive ventilatory support, and 

received hydroxychloroquine, lopinavir and ritonavir which were well tolerated. Two out of 3 cases received 

IVIG in place of scheduled plasma exchange.  

Conclusion Outcome was favorable in all cases despite immunosuppressive therapy, use of experimental 

COVID-19 medication and switching of plasma exchange for IVIG. Prophylactic non-invasive ventilatory 

support could prevent fatigue of respiratory muscles and avoid the need for invasive ventilation. 
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Background: Immune check point inhibitors (ICIs) are a group of anti-cancer pharmacological agents which 

modify T cell activity in order to potentiate an effective immune response against tumor cells. while these 

drugs prove extremely potent against several types of malignancies, they may be associated with significant 

autoimmune adverse events.  

Methods: We present a case of a patient with renal cell carcinoma who developed subacute cerebellar 

degeneration following treatment with Nivolumab, an anti PD-1 monoclonal antibody. lumbar puncture was 

preformed and cerebrospinal fluid was analyzed with Commercially available paraneoplastic panels as well 

as indirect immunofluorescence assay (IIF).  

Results: IIF assay revealed the presence of Purkinje cell cytoplasmic antibody type 2 (PCA-2/MAP1B). A 

sample of the tumor obtained during the nephrectomy was positive for the expression of the PCA-2 antigen - 

Microtubule-Associated Protein 1B (MAP1B).  

Conclusion: This is the first case to our knowledge of PCA-2 paraneplastic cerebellar degenaration 

associated with ICI use, which presents in a patient with a malignancy not typically associated with 

neurological paraneoplastic phenomena. As treatment with such medications becomes more widespread, 

clinicians should be aware of their potential to induce `atypical` neurological paraneoplastic syndromes, and 

screen patients accordingly. 
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ELECTROENCEPHALOGRAPHIC CHANGES IN THALAMIC STROKE: CASE REPORT  

Keshet Pardo, Keshet Pardo, Shlomi Peretz, Eitan Auriel, Ruth Djaldetti, Edna Inbar, Felix 

Benninger 

Neurolgy, Beilinson Medical Center, Petah Tikva, Israel 

 

Electroencephalographic changes in thalamic stroke: Case report  

A previously healthy 34-year-old woman experienced a sudden onset of left facial weakness with speech 

difficulties lasting for approximately 20 minutes. On immediate neurological examination, a pronation-drift 

of the right arm was noted but improved ad integrum. MRI imaging showed a left thalamic infarction in the 

territory of the left tuberothalamic artery evident as restricted diffusion (Fig. 1; DWI and ADC). An 

electroencephalogram (EEG) showed groups of left temporal sharp waves (Fig. 1 D,E). A large patent 

foramen ovale (PFO) was found on echocardiography.  

  
The thalamo-cortical network has been of interest and intensely studied as a basis of generalized epilepsies, 

thalamic diffusion abnormalities on MRI imaging have been described in focal epilepsy, and thalamic 

stimulation is effective in treatment resistant epilepsy. In a reverse manner, electrographic abnormalities 

have been described in discrete thalamic lesions.  
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CAROTID WEB AS CAUSE FOR STROKE IN THE YOUNG  
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Background: Embolic stroke of undetermined source (ESUS) constitutes a large proportion of acute 

ischemic stroke. It is crucial to identify possible stroke etiologies in this patient subgroup, especially in 

young patients, in order to individually tailor secondary stroke prevention strategies. Carotid webs are 

intraluminal shelf-like filling defects at the carotid bulb. We describe herein a case of a young patient with 

cryptogenic stroke that was found to have a carotid web.  

Case description: A 39-years-old women presented with abrupt onset of speech problems and weakness and 

sensation disturbances in her left limbs. Her neurological examination revealed dysarthria and left 

hemiparesis. Her clinical signs ameliorated within a few days until complete resolution during her follow-up. 

She had no known cardio-vascular risk factors with the exception of increased BMI. Complete stroke in the 

young work-up was unremarkable, without detection of occult high blood pressure, diabetes or 

atherosclerosis. She did not have hypercoagulability, cardio-embolic source for embolism or autoimmune 

disease. Brain MRI demonstrated a large wedge shaped acute ischemic stroke in the right hemisphere. CT 

angiography showed carotid web in the right internal carotid artery.   

Discussion: Carotid webs are found at a significantly higher frequency in patients with cryptogenic ischemic 

strokes compared to controls, indicating a potentially thrombogenic nature of these lesions in young patients. 

Additionally, intracranial large vessel occlusions were found more commonly in patients with symptomatic 

carotid webs, presenting with large ipsilateral strokes. Young individuals with symptomatic carotid webs 

may be predisposed to ischemic strokes. However, evidence remains scarce and increased clinical awareness 

of this possible cause is warranted.  
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Background: Stroke is a leading cause of death and disability with nearly 19,000 cases reported annually in 

Israel. According to professional guidelines stroke patients should be treated in dedicated stroke units. Yet, 

only 45.7% of cases in 2019 were hospitalized in neurology departments and the proportion in stroke unit 

beds is currently unknown. This work aimed to assess the number of stroke beds needed based on calculating 

the number of hospitalized stroke patients per day.  

Methods: Data reported to the Israeli National Stroke register (INSR) for the year 2018 were used. Using 

hospitalization entry and exit date the number of patients hospitalized each day was calculated. To avoid the 

any effect by the tail of long hospitalization duration calculations were preformed twice with duration 

truncated at 14 days and at 17 days which covers 90% and 95% of the hospitalizations neurology ward 

respectively. Based on this daily number the average daily number of patients was calculated on the national 

level as well per district level.  

Results: In 2018 19,336 stroke and TIA cases were reported to the INSR. The median hospitalization was 4 

days and IQR was 2 to 8 days. The average daily number of hospitalized stroke cases was 350 (95%CI 347-

352) if duration was restricted to 14 days and 367 (95%CI 365-369) when restricted to 17 days. The largest 

number of 90 (95%CI 89-91) was in the central district. For comparison the total number of neurology 

hospital beds in 2018 was 408 out of them only 44 (10%) were registered as stroke beds.  

Conclusions: To reach the goal of hospitalizing most of stroke patients in stroke unit beds the number of 

Neurology beds should be at-least doubled and within them dedicated stroke units should be formed based 

on the needs of the population in each area. 
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Background: Corticosteroids (CS) are among the most widely- used immunosuppressive agents for 

immune-mediated conditions, including myasthenia gravis (MG). While their effectiveness in MG is 

documented and supported in the clinical practice over several decades, one of the main drawbacks of 

treatment results from the notion that MG patients may experience symptom worsening following CS 

treatment initiation. This may lead to the administration of lower than necessary doses of CS for the disorder, 

or even avoiding them altogether. As a consequence, some patients may not receive the optimal treatment to 

control their disease. 

Methods: We performed a systematic search of all available studies reporting the therapeutic effect of 

corticosteroids in MG, using Pubmed, Embase (Ovid), and Web of Science databases. The initial search 

resulted in 535 abstracts. When duplicate citations were removed, the results were reduced to 161 abstracts. 

53 were chosen for full-text screening, and 27 were selected for final inclusion. The prevalence of clinical 

exacerbation following CS treatment, its’ severity, and relation to the type and dose of CS were determined. 

Results: The rate of MG exacerbation is highest with the administration of cortisone, intermediate with 

prednisone, and lowest with methylprednisolone. High dose daily or alternate-day prednisone is associated 

with exacerbation more frequently than low-dose treatment, but most exacerbations are of mild to moderate 

severity. Other factors related to increased risk of an initial exacerbation include older age, generalized MG, 

bulbar symptoms, disease severity, presence of thymoma, and thymectomy.  

Conclusions: This review confirms the possible occurrence of clinical exacerbation during the initial stages 

of CS treatment. However, the current information is based mostly on heterogeneous studies of low quality, 

and prospective clinical trials designed to compare between the various agents and doses and assess the rate 

and severity of the exacerbation by a unified scale are warranted. 
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Background: Idiopathic Normal Pressure Hydrocephalus (iNPH) is characterized by ventriculomegaly, gait 

disturbances, cognitive decline, and urinary incontinence, which can be relieved by surgical cerebrospinal 

fluid (CSF) diversion. The CSF tap test (TT) is used to select patients who may benefit from shunting, 

although with sub-optimal sensitivity. Quantitative gait assessments may increase TT sensitivity, but have 

been limited to laboratory/clinical settings. The present study aimed to explore the feasibility of extracting 

daily-living mobility features using wearables to characterize and quantify gait impairments in iNPH, and to 

detect gait improvements in response to TT.  

Methods: Exploratory analyses were performed in 14 patients with probable iNPH and 20 age-matched 

healthy controls (HC). Subjects wore a lower back accelerometer continuously to evaluate the amount and 

quality of their activity. Pre-Post TT evaluations were performed in 12 iNPH participants during usual and 

dual-task (DT) walking in the laboratory and during daily-life ambulation. Participants were classified as 

responders (n=7) and non-responders (n=5) based on clinical evaluation.  

Results: Compared to HC, patients with probable iNPH were less active (p=0.014), took fewer steps 

(p=0.008), walked more slowly (p=0.007), with greater asymmetry and variability (p0.001) during 

community ambulation. In-lab analyses revealed that TT responders walked faster (p=0.027), with larger 

step length and lower stride time (p=0.028) during usual walking. Improvements in asymmetry and 

variability of gait (p=0.018) were observed in DT walking. Daily-living gait did not change post TT.  

Conclusions: These findings demonstrate that during community ambulation, patients with probable iNPH 

have marked gait alterations in multiple mobility domains, compared to their healthy peers. TT responders 

showed improvements in the laboratory which were not observed in the real-life environment, in this small 

sample. These preliminary findings demonstrate the feasibility of the assessments. Larger-scale studies may 

aid in diagnosis and evaluation of treatment effects in iNPH. 
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A CASE OF PONTINE WARNING SYNDROME 

Maxim Ioshpa, Amir Janah, Mikhal E. Cohen, Mikhal E. Cohen, Natan M Bornstein, Natan M 

Bornstein, Roni Eichel 

Department of Neurology, Shaare Zedek Medical Center, Jerusalem, Israel 

 

Background: Capsular warning syndrome (CWS) is a well-known entity encompassing a wide variety of 

recurrent stereotyped transient neurological deficits caused by microangiopathy in the cerebral hemispheres 

eventually resulting in an infarction.  

Pontine warning syndrome (PWS) is a lesser recognized phenomenon. Considering the increasing number of 

published cases of these fluctuating syndromes involving more than just the internal capsule, a newer term 

has been coined to describe the spectrum of these syndromes - Stroke warning syndromes.  

To add upon the awareness and existing knowledge of these lesser known syndromes, we describe a case of 

pontine warning syndrome.  

Methods: Case report.  

Case: A 72-year-old hypertensive male experienced a sudden onset of dysarthria and right sided weakness 

that started at 13:45 on day of admission. His symptoms reoccurred 3 times within one hour. He arrived to 

the emergency department at 14:35; On examination his speech was dysarthric, with right sided central facial 

palsy and moderate paresis of the right leg and arm - NIHSS 7.  

NCCT demonstrated no acute findings. He was treated with IV rtPA at 15:05. At a subsequent examination 

at 17:15 his NIHSS was 0 however his symptoms were fluctuating. A short-stroke MRI showed no DWI 

restricted lesion.  

On the next morning at 9:50 his neurological examination was normal. Later that day, at 15:15 his 

neurological condition deteriorated with the same neurological signs with an NIHSS of 10. A second MRI 

demonstrated a left pontine acute infarction. CTA demonstrated no major extra-intracranial stenosis. The 

patient was discharged home on DAPT with NIHSS 6.  

Conclusion: The fluctuations in the patient’s neurological deficits were in tight correlation with changes in 

position of the patient. Like in CWS also in PWS hemodynamic changes may play a major role in 

aggravating neurological deficits and causing the fluctuations. The effectivity of IV rtPA is still under 

investigation. 
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Background: Reduced intravascular volume, commonly referred to as dehydration, is a common finding 

upon admission among ischemic stroke (IS) patients. It has been associated with in-hospital complications 

and reduced survival at 90 days. We aimed to evaluate the association of urea to creatinine ratio (UCR) with 

stroke severity on admission, in-hospital complications and mortality during the first year after ischemic 

stroke.  

Methods: Using the National Acute Stroke Israeli registry, we identified 2212 IS patients with complete data 

and without renal failure. Stroke severity on admission, complications (neurological, cardiac and infectious) 

during hospitalization, length of stay and mortality at 1 year were studied by UCR and associations between 

UCR levels and each outcome were assessed.  

Results: 2212 ischemic stroke patients were included, 47.6% women. Mean (SD) age was 70.3 (13.2) years. 

Levels (median [25%-75%]) for the main study variables were: urea 31 (22-41) mg/dl; creatinine 0.90 (0.72-

1.04) mg/dl; UCR 36.69 (25.00-47.77). Levels of UCR were significantly higher in patients with severe 

stroke (NIHSS≥11) (p.0001), complications during hospitalization (p=0.03), infection during hospitalization 

(p=0.0003) and those dead at 1 year (p0.0001). No correlation was observed between UCR and length of stay 

or prolonged hospitalization (≥7 days). Analysis by UCR quartile showed that rates of severe stroke and 1 

year mortality in patients with UCR in the 4th quartile were significantly higher than others, and substantial 

increases in rate of infection and overall complications were observed in patients with UCR in the 4th 

quartile compared with others. Following adjustment for age and sex and further controlling for 

cardiovascular risk factors, no significant associations were observed between level of UCR as a continuous 

variable and stroke outcome or mortality.  

Conclusions: We report high rates of severe stroke and 1 year mortality in IS patients with elevated UCR, 

however significance was lost after multivariate analysis. 
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Background – In accordance with the four-cluster model of mind-body interactions, functional disorders can 

be divided into functional somatic symptoms (FSS) and conversion disorders (CD); each group having its 

own specific mechanism. While FSS are the result of excessive stress or trauma, CD stem from the minds 

unconscious attempt at preventing painful emotions coming to conscious awareness. Little is known as to 

how these different etiologies effect treatment. The current study examined whether CD patients would 

exhibit more paradoxical responses (symptom exacerbation) during hypnotic relaxation than FSS patients.  

Methods – All study participants were diagnosed and treated for functional disorders with a three-session 

hypnotic relaxation course at the Functional Neurology Clinic (FNC), Soroka University Medical Center. 

Paradoxical responses to hypnosis were documented at every session by patients’ self-rating of symptom 

severity pre and post relaxation. Patient records were retrospectively analyzed and data regarding diagnosis 

(FSS vs. CD) were correlated with the existence of paradoxical responses.  

Results – Data from N=90 patients were analyzed FSS=69, CD=21; age M=45.26, SD=16.80; 30 males, 60 

females). CD patients exhibited significantly more paradoxical responses during the first session (57.1% of 

CD patients vs. 8.7% of FSS patients, P .001). This finding was consistent over the entire three-session 

course as well (76.2% of CD patients vs. 10.1% of FSS patients, P .001).  

Conclusions – CD patients present more paradoxical responses than FSS patients. Different responses to the 

same treatment provide initial support to the four-cluster models’ view of CD and FSS as two distinct groups 

with different mechanisms.  
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Glioblastoma is the most common malignant primary brain tumor and the most lethal one. Bacteria have 

been found to play major roles in many physiological processes and diseases including cancer. The presence 

of bacteria in brain tumors has never been explored.  

The aim of this study was to examine the presence of bacteria within Glioblastoma samples.  

A cohort of 40 glioblastoma samples was collected, and DNA was extracted using a specialized extraction 

protocol that includes a bead beating step to ensure complete bacterial DNA recovery. A set of negative 

controls was introduced at different steps of the assay to identify and monitor contaminating bacterial DNA. 

We measured the levels of bacterial DNA in the samples using a RT-qPCR assay, amplifying the bacterial 

16S rRNA gene and detected bacterial DNA in over 40% of the samples. To characterize the bacterial taxa 

that are present in GBM tumors, we applied 16S DNA sequencing on the samples. After implementing a 

stringent set of filters on the sequencing data, eliminating contaminating signal, we detected a total of 22 

bacterial taxa in GBM tumors.  

To visualize bacteria in GBM tumor tissues and learn about their localization within the tissue we used 

immunohistochemistry staining with anti-lipopolysaccharide (LPS) and anti-lipoteichoic acid (LTA) 

antibodies detecting gram negative and gram positive bacteria (correspondingly). Bacteria were also 

visualized by staining bacterial RNA using a 16S rRNA in situ hybridization assay. Staining of a human 

GBM tissue microarray (TMA) containing 32 cases of GBM showed that the majority of cases stained 

positive for LPS and ~40% were positive for 16S rRNA staining. Bacterial LPS and 16S rRNA were 

localized mainly inside the cells.  

Our study demonstrates, for the first time, that bacteria or bacterial components are present in human 

Glioblastoma tumors. We are currently expanding our study cohort.  
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Background: Disorders of the brain like schizophrenia, epilepsy, depression, dementia and other mental and 

neurological disorders constitute about 27% of the global disease burden surpassing cardiovascular diseases 

and cancer combined. Electroencephalography (EEG) is a non-invasive measure of neuronal electrical 

activity in the brain. As all neuro-psychiatric diseases might be characterized by changes in connectivity, we 

set out to retrospectively analyze EEG of patients with depression, schizophrenia, dementia and control 

patients and compare the subgroups to each other.  

Methods: Using the online medical health records of the Rabin Medical Center all patients undergoing at 

least one routine EEG were included. We included 230 patients (average age: 58.2 ±18.7 years; 18-91 years; 

129 females). Of these 28 with major depression (average age: 69.7 ±14.8 years; 33-91 years; 20 females); 

42 patients with schizophrenia (average age: 41.4 ±16.8 years; 18-76 years; 15 females); 65 patients (average 

age: 72.9 ±7.2 years; 60-87 years; 31 females) with cognitive impairment; 95 control patients (average age: 

52.2 ±16.8 years; 19-80 years; 63 females) undergoing routine. For EEG analysis we used p-adic quantum 

theory to characterize connectivity of different brain areas through scalp EEG recordings and use quantum 

theory to extract the characteristic information patterns from dendrograms expressing the hierarchic treelike 

structure of information processing in the brain.   

Results: We evaluated the control patient group against all neuropsychiatric disease groups. The ROC 

analysis showed a high test accuracy when comparing control patients versus patients with schizophrenia 

(AUC= 0.8981± 0.028; p= 0.00010), control patients versus patients with depression (AUC= 0.9033± 0.028; 

p= 0.0001), control patients versus patients with AD (AUC= 0.9143± 0.042; p= 0.0001), and control patients 

versus patients with MCI (AUC= 0.8309± 0.06228; p= 0.0001). We were able to separate using routine EEG 

patient groups from control patients and from each other.  

Conclusions: EEG Quantum analysis is a powerful tool for diagnosis and prediction.  
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Introduction: Reading epilepsy is a distinctive reflex epilepsy syndrome of myoclonic jerks of the 

masticatory muscles elicited by reading. Reading is a complex cognitive process that includes visual 

analysis, memory functions, and grapheme-tophoneme conversion, followed by articulation and acoustic 

monitoring. The question which component of the reading process is epileptogenic is in debate. Reading 

epilepsy is part of the concept of reflex seizures characterized by seizures with specific modes of 

precipitation. As seizure initiation in general is still enigmatic and part of large research efforts, studying 

reflex seizures may contribute to the better understanding of epilepsy and seizure-precipitation in general. 

Here we describe three cases of patients with Reading Epilepsy and compare their EEG with those of 

patients with epilepsy which is not reflex epilepsy and a control group.  

Methods: Routine EEG recordings were collected for three patients from the Rabin Medical Center Epilepsy 

clinic with a known diagnosis of Reading Epilepsy. The patients were 22, 24 and 32 years old at time of the 

study. They all suffered from reading induced myoclonic jerks of the mandibular. All three suffered from 

generalized seizures in the past. We compared the EEGs of the three patients with 27 with focal epilepsy and 

95 control patient’s EEG. For EEG analysis we used p-adic quantum theory to characterize connectivity of 

different brain areas through scalp EEG recordings. Combining the method of quantum theory to extract the 

characteristic information patterns from dendrograms expressing the hierarchic treelike structure of 

information processing in the brain.  

Results: EEG from patients with Reading Epilepsy differed significantly from those with focal epilepsy or 

controls. The AUC was 0.87 and 0.97 respectively clearly separating the groups. Furthermore, we show that 

AED treatment changed EEG recordings towards the control spectrum.  

Conclusion: Quantum EEG analysis shows Reading Epilepsy as a distinct electrographic entity. 

 

 


