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[ |Donepezil __________[Rivastigmine ______|Galantamine ____[Memantine ___|

Chemical class Piperidine Carbamate

Acetyl-choline esterase

Phenanthrene alkaloid Similar to amantadine

Primary mechanism inhibitor Acetyl-cholinesterase inhibitor ~ Acetyl-cholinesterase inhibitor = NMDA receptor antagonist
Butyryl-cholinesterase HT3 receptor antagonist
Other mechanism None inhibitor Nicotine modulator Dopamine D2 receptor agonist
Half-life h70 min 90 h7 h70
Hepatic
Metabolism CYP450 2D6 and 3A4 Synaptic, renal clearance Hepatic Partial hepatic
Bioavailability 100% 96% 80-100% 100%-~
Protein binding 96% 40% 18% 45%
Start dose mg/d 5 mg/d 3 mg/d 8 mg/d 5
Therapeutic dose mg/d 10,5 mg/d 6-12 mg/d 16-24 mg/d 20

Tab - twice daily
Patch -once daily

Route - Frequency Tab - once daily

Tab - twice daily

Capsules - once daily Tab, solution - twice daily
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Metabolic Disorders (Purine metabolism, PKU)
Neurocutaneous Disease (Tuberous Sclerosis, NF)
Intra uterine Infections: Rubella, CMV
Thalidomide embryopathy

Lead poisoning

Fetal Alcohol Syndrome

Arachnoid Cyst- Temporal lobe

Hydrocephalus
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Fragile X - MR, macrocephaly, large testicles, hypotonia, ADHD
Angelman syndrome (del 15q) - SZ, hypotonia, microcephaly, ataxia
Smith Magenis (del 17)- behavior problems, self hugging, self injurious,
immutability

Down syndrome (trisomy 21):- 6-7% hypotonia, microcephaly, SZ

Rett syndrome- (MECP2 mutations)- girls, microcephaly, regression

ADSL (adenyl succinate lyase deficiency)- hyperactivity, severe autism, SZ,
hypopigmentation

San Filippo- (Mucopolysacharidosis)-progressive loss of skills, hepatomegaly
22013 deletion- tolerance to pain, hypotonia

Smith Lemli Opitz - self injurious, sensory hypereactivity, irritability, cleft palate,
heart dis., hypospadias

Sotos syndrome- Macrosomia
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Congenital Ataxia and Dyskinesia as Presenting Signs of a De Novo
CACNA1A Mutation

Lubov Blumkin, MD, Marina Michelson, MD, Sara Kivity, MD, Dorit Lev, MD, Tally Lerman-Sagie MD

Pediatric Neurology Unit, Metabolic-Neurogenetic Clinic, Institute of Medical Genetics, Wolfson Medical Center,
Holon, Sackler School of Medicine, Tel- Aviv University,

The CACNA1A gene encodes the pore-forming alpha-1 A subunit of neuronal voltage-dependant P/Q-type Ca
(2+4) channels. Mutations in the CACNA1A gene result in clinical heterogeneity and present with either chronic
progressive symptoms, paroxysmal events or both, with clinical overlap among the different phenotypes.
Recurrent coma is rare in patients with CACNATA mutations but has been reported by several authors. Such
severe attacks occur mostly in younger children and may be the first symptoms of the disease.

We describe a patient, with mental retardation who presented with congenital cerebellar ataxia and non-specific
dyskinesia starting at the age of a few months. He developed recurrent episodes of coma following mild head
trauma associated with motor and autonomic signs, from the age of one and a half years. An extensive metabolic
evaluation as well as ophthalmologic examination, interictal EEG, and muscle biopsy were normal. Brain MRI
during one of these episodes at the age of 6 years revealed edema of the right hemisphere and cerebellar atrophy.
Genetic testing revealed a de novo CACNA1TA mutation.

Conclusion: Congenital cerebellar ataxia can be a result of CACNA1A mutations especially when associated with
recurrent unexplained coma.

Cerebral Palsy Sequences Methodological Approach: tracing the
cause through clinical clues

Hilla Ben- Pazi, M.D.
Movement Disorders Clinic, Neuropediatric Unit, Shaare Zedek Medical Center, Jerusalem.

Cerebral palsy (CP) is a group of neurological disorders leading to a similar motor disability. While classic clinical
classification of CP (movement disorder type, topographical distribution and gross motor function rating)
describes the individual child comprehensively, categorization into discrete groups, essential for research,
remains challenging. Recently,imaging and timing were introduced to the definition, adding definite parameters
to traditional descriptive clinical factors. Integration of information from different aspects may serve as clues
disclosing the cause leading to the clinical symptoms.We hypothesize that a methodological approach to clinical
clues can retroactively trace the etiological cause for most cases of CP.

Medical records of children with CP who had performed imaging studies were reviewed and classified into
3 discrete sequences. A methodological approach using multi level axes incorporated perinatal history,
topographal distribution and imaging with the following criteria: Hypoxic ischemic sequence: 1) Term infant 2)
Full resuscitation 3) Quadriplegia 4) Imaging demonstrating bihemispheric injury or deep grey matter injury.
Hemispheric lesion sequence: 1) Term infant 2) Hemiplegia 3) Imaging demonstrating a hemispheric lesion. PVL
sequence: 1) Prematurity 24-34 weeks 2) Paraplegia or quadriplegia 3) Imaging demonstrating PVL

Conclusion: Retrospective multi-level analysis approach may aid when classifying discrete subtypes related to
the proposed etiologic cause of the disorder. This classification may be closer to the neurological underpinning
and relate to the dispersion of associated complex co-morbidities. If proved accurate this systematic approach is
simple to implement throughout a large variety of centers.
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Headache in children: does age make a difference?

Sarit Ravid, M.D, Genizi J, M.D, Shahar E, M.D,
Child Neurology Unit, Meyer Children's Hospital, Rambam Health Care Campus, Haifa,

Objective: To compare the learning profile, psychosocial factors, and headache type and clinical features in
children of different age groups.

Methods: A retrospective records review was conducted on all children presenting to the clinic for primary
headache throughout a 1-year period. Charts were reviewed for headache characteristics and diagnosis based
on ICHD-I criteria, the child's learning profile, and associated behavioral and social factors. Clinical indications
for neuroimaging and their results were also recorded. Patients were divided according to the age of headache
presentation to 3 groups: early onset (under 7 years), prepuberty (7-11 years), and adolescence (12-16 years).The
above mentioned evaluation was compared between 3 groups.

Results: 108 patients were included at the study. 37 were under 7years, 41 were between 7-11years, and 30 were
12-16 year old.The diagnosis of migraine was more common in the adolescence group comparing to early onset,
and the prepubertal group (47% vs. 22% and 32%; p<0.0014). No significant differences were found between the
age groups with regard to headache disability, abnormal neuroimaging results, school performance, associated
learning disabilities, or attention deficit disorder.Nevertheless in the early onset group patients had a significantly
higher prevalence of behavioral problems (27% vs. 14% and 13%; p<0.067).

Conclusion: Our results suggest that the age of headache onset does not predict relentless headache disability
or school performance in children. We may reassure parents that early onset headache does not imply a more
severe course or etiology of disease, although behavioral problems may be more common in these children.

Establishing an Animal Model for Sydenham’s Chorea
Hilla Ben-Pazi, MD,; Ofer Sadan, MD and Daniel Offen, PhD,

Neuropediatric Unit, Shaare Zedek Medical Center, Jerusalem, and the Laboratory of Neurosciences, Felsenstein
Medical Research Center and Department of Neurology, Rabin Medical Center, Petah- Tikva.

Sydenham's chorea (SC) is a disabling movement disorder associated with psychiatric symptoms. Inflammatory
damage to the basal ganglia account for neuropathological symptoms. Although SC is considered to be an
autoantibody-mediated dysfunction, a causal relationship between antibodies and clinical manifestations has
not been established. Antibodies detected in serums of SC patients react with basal ganglia antigens that are
thought to be involved in dopaminergic neurotransmission. While in-vitro studies have documented presence of
antibodies, in-vivo studies examining neurobehavioral symptomatolgy have not been reported. We hypothesize
that antibodies from SC patients induce neurotransmitter changes in basal ganglia causing neuropsychiatric
symptomatology. Our preliminary study was performed on 2 sera samples of patients with acute chorea 2 control
sera. We demonstrated using Western blot that sera from children with SC and not controls bind to rat brain
tissues and recognize components of rat striatum and human dopaminergic cells. We also incubated the sera
samples from SC patients and controls with sections of naive rat brain. The immunofluorescence pattern of the
brain staining showed the presence of anti-brain antibodies in the serum of the SC patients and not in controls.
The staining was most abundant in the basal ganglia region nevertheless it was not confined to that region as
revealed by the broad staining pattern of other areas in the brain. Identification of antibodies which cause SC will
lead to better understanding of the neurological underpinnings of this disorder with implications to its diagnosis,
follow-up and treatment.

The Complementary Diagnostic Value of Sleep-Deprived EEG in
Childhood-Onset Epilepsy

Aharon Schif, M.D., Jacob Genizi, M.D., Sarit Ravid, M.D., Eli Shahar, M.D.
Child Neurology Unit & Epilepsy Service, Meyer Children Hospital, Rambam Medical Center, Rappaport School of
Medicine, Haifa.

Purpose: To evaluate the complementary diagnostic value of sleep deprivation on the induction of epileptic
discharges in childhood- onset seizures, either focal or generalized, following a normal awake EEG record.
Methods: All children with suspected clinical seizures either focal or generalized during 2003 -2007 in whom an
initial awake EEG failed to detect epileptic discharges underwent an EEG recording during the awake, drowsiness
and sleep states following sleep deprivation of six hours.

Results: 55 children were assessed at age 5-17 years (mean: 10 +/- 3.7), 27 boys and 28 girls. Sleep occurred in 51
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(92.7 %) after sleep deprivation and in only 1 (1.8 %) during an awake record. Epileptic discharges were detected in
15 of 55 (27.2 %) previous non-epileptic awake records during the sleep deprived EEG either during wakefulness
and more frequent during sleep. 8 abnormal records were detected in 18 (44 %) children presenting with a focal
seizure and 7 of 35 (20%) associated with generalized seizures. Epileptic discharges were recorded mainly during
sleep. Conclusion: Our data suggests that sleep deprivation imposes an apparent activating impact uncovering
epileptic discharges in children with overt clinical seizures beyond the sampling effect of repeat records.

Multiple Sclerosis in Children and Adolescents in Israel

Shay Menascu, M.D.,Joab Chapman, M.D.,Mark Dolev, M.D., David Magalashvilli, M.D. Bruria Ben-
Zeev, M.D., Anat Achiron, M.D.

Pediatric Neurology unit, Safra's children hospital, Tel-Hashomer and The Multiple Sclerosis Center, Tel-Hashomer,
and Sackler School of Medicine, Tel-Aviv University,

Background: Multiple sclerosis (MS) is a central nervous system disease generally presenting in young adults.
In most cases symptoms of motor, sensory, cerebellar, brainstem and sphincter dysfunction appear solely or as
a combination and can lead to major disability over the years. Diagnosis of MS in children can be even more
difficult than in adults, as the first attack of inflammation cannot be distinguished from acute disseminated
encephalomyelitis (ADEM). We retrospectively evaluated the clinical and demographic characteristics of MS
patients that presented with clinical symptomatology of MS before the age of 21 years.

Methods: Demographic and clinical data were obtained for analysis from the computerized files at the MS Center,
Sheba Medical Center, Tel-Hashomer.

Results: 505 patients presented with neurological symptomatology suggestive of MS before 21 years of age were
identified. 181(35.84 %) were males and 324(64/16%) were females. Mean age of disease onset was 17.8 years (std
+3) with the youngest patient been diagnosed at 4 years of age. The average overall disease duration was 13.4
years (std 2.4). Out of this group 415 patient progressed to a final diagnosis of MS and the rest remained in a state
of clinical isolated single demyelinating episode (CIS). Relapsing remitting was the most common type of MS
diagnosed, affecting 354 patients (70.1%).61 patients were diagnosed with Secondary progressive MS. Expanded
Disability Status Scale (EDSS) of 4 was reached by 140 patients with a mean age of 15.2 years, EDSS of 6 was
reached by 109 patients at an average age of 17.5 and EDSS of 8 was reached by 50 patients at an average age of
22.5.The average number of demylinating attacks was 5.3(std 5.1). The typical disease presentation and it unique
pediatric and adolescent features will be discussed, including highlighting the extend of our local pediatric MS
findings, with comparisons to the current literature on this filed

Variant Late Infantile Neuronal Ceroid Lipofuscinosis in Israel with
anovel C>G missense mutation atthe CLN8 gene and its phenotypic
heterogeneity

M. Mahajna, M. Ziegler, N. Zelnik.

The Pediatric Neurology and Child Development Center, Hillel-Yaffe Medical Center, The Department of Human
Genetics, Hadassah University Hospital, and the Department of Pediatrics, Carmel Medical Center and Ruth &
Bruce Rappaport Faculty of Medicine, Technion - Israel Institute of Technology, Haifa.

The neuronal ceroid lipofuscinoses (NCL) are a group of autosomal recessive neurodegenerative characterized by
lysosomal accumulation of autofluorescent storage material leading to neuronal death and brain atrophy.Clinically
they are manifested by seizures, ataxia, progressive visual loss and mental decline. The most heterogeneous
subgroup is the late infantile type, of which several variants and four genes (CLN2, CLN5, CLN6, CLN8) have been
identified. Presently the variant late infantile NCL (vLINCL) CLN8 has been found to occur in two phenotypes.
The Northern Finnish phenotype is characterized by epilepsy and slowly progressive mental decline, while the
Turkish & Italian phenotype is characterized by a more rapidly progressive course of visual loss, epilepsy, ataxia
and mental decline. In the present study we investigated and diagnosed three patients with variant late infantile
NCL (CLN8) with the same C>G missence mutation at the CLN8 gene. All have cognitive deficits and behavioral
difficulties but the presence of ataxia, visual loss, epilepsy and the severity of the clinical progression differ
between the patients.The reason for this clinical heterogeneity is unclear and there are few possible explanations
for this phenomenon.
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Intractable Neonatal Seizures, the Two Sides of a Coin

Haim Bassan, M.D., Shimrit Uliel, M.D.,Uri Kramer, M.D., Hagit Toledano, M.D., Ran Barak, M.D., Yael
Leitner, M.D., Aviva Fattal-Valevski, M.D.,
Dana Children Hospital, Tel-Aviv Medical Center

Intractable neonatal seizures are a serious clinical manifestation of the central nervous system in the newborn.ltis
essential to promptly ascertain their etiology because they commonly portend a significant iliness. Furthermore,
intractable neonatal seizures require immediate therapeutic intervention because they may interfere systemically
with respiration, heart rate, and blood pressure, and may lead to worsening brain injury. In order to demonstrate
the diversity and complexity of intractable seizures in the neonate, we present two case reports: 1. neonatal
seizures secondary to cerebral dysplasia, 2. neonatal seizures of unknown etiology. In this presentation we will
discuss our current understanding, the significant diagnostic and treatment dilemmas and challenges that lie
ahead.

Transient neonatal myasthenia gravis in an infant of a mother with
Devic's disease

Eyal Zifman, M.D., Ita Litmanovitz, M.D., Gil Segal, M.D., Nathan Watemberg, M.D.
Neonatology Department, Child Neurology Unit, Meir Medical Center.

Transient neonatal myasthenia gravis (TNMG) is an uncommon neurological disorder afflicting infants born
to mothers with myasthenia gravis (MG). We report on a full-term female patient born with severe hypotonia.
The mother, who had recently been diagnosed with neuromyelitis optica (NO), was not aware of having MG.
Several years prior to the onset of neuromyelitis, she gave birth to a male infant who depicted marked hypotonia
necessitating mechanical ventilation but made a full, spontaneous recovery and developed normally.
Acetylcholine receptor (AchR) antibodies were found in both the baby and her mother. No antibodies for
Aquaporin 4 (associated with neuromyelitis optica) were detected in the infant. Therefore, a diagnosis of transient
neonatal myasthenia gravis was made. The infant received a course of intravenous immunoglobulin (IVIG) after
which she recovered rapidly and was discharged home on day 25.This case is remarkable for several reasons: the
mother, who has NO, an autoimmune disease, also had undiagnosed myasthenia gravis.The diagnosis of MG was
done only after this condition was suspected in her infant. Furthermore, it is very likely that her older son was
born with (undiagnosed) transient myasthenia. Finally, the dramatic response to IVIG may warrant considering
this therapeutic option in babies born with transient neonatal myasthenia gravis.
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