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001 | Cerebrospinal Fluid Profile in Epilepsy
Considering Exclusion of an Autoimmune Origin

M. Süße*, N. Saathoff†, M. Hannich*, C. Holbe*, A. Dressel‡,
A. Flöel§, F. von Podewils*
*University Medicine Greifswald, Neurology/Epileptology, Greifswald,
Germany; †University Medicine Greifswald, Greifswald, Germany;
‡Carl‐Thiem Klinikum Cottbus, Neurology, Cottbus, Germany; §University
Medicine Greifswald, Neurology, Greifswald, Germany

Purpose: Analyzing cerebrospinal fluid (CSF) is crucial in
the diagnostic workup of epileptic seizures, in particular to
investigate the occurrence of infectious diseases or autoim-
mune epilepsy in cases of encephalitis. It is, therefore, essen-
tial to characterize CSF changes caused by epileptic seizures
to understand etiological associated pathogenic alterations in
CSF profile. Existing systematic investigations differ in
result and methodology; also the systematic exclusion of
autoimmune encephalitis is lacking in present studies.
Method: A retrospective study with 247 patients newly
diagnosed with an epileptic seizure was conducted. All
patients received CSF routine analysis including analysis
of quantitative and/or qualitative intrathecal immunoglob-
ulin (Ig) production. Neurological antibodies were
excluded in 162 paired serum and CSF samples. CSF
results were evaluated for difference in seizure types (sim-
ple partial seizure, complex partial seizure, generalized
seizure, convulsive and non‐convulsive status epilepticus)
and etiology [idiopathic (genetic), cryptogenic (non‐
lesional), symptomatic (structural metabolic), acute symp-
tomatic seizure].
Results: Increased cell count in CSF (>4 Mpt/l) after an
epileptic seizure was observed in 4% (n = 10), increased
lactate concentration (≥2.5 mmol/l) in 28% (n = 70),
increased total protein (≥500 mg/l) in 51% (n = 125), a
disruption of the brain‐blood barrier in 29% (n = 71), and
intrathecal Ig synthesis in 5% of the patients (n = 11). No
significant differences were found between CSF parameters
(cell count, lactate concentration, albumin quotient) and
different seizure types or seizure etiology.
Conclusion: Elevated cell count, lactate concentration, and
total protein as well as intrathecal Ig synthesis may be evi-
dent following epileptic seizures independently of seizure

etiology and seizure type. This is most important to prevent
misinterpretation of postictal phenomena of CSF parame-
ters. Nevertheless, one should note, that mild pleocytosis
and/or intrathecal Ig is found only in a minor percentage of
patients, indicating careful exclusion of alternative reasons
for alterations in CSF profile.

002 | Automated Free‐Water Imaging Analysis
in Patients with Epilepsy and Focal Cortical
Dysplasia

B.A.K. Kreilkamp*,†, O. Pasternak‡, K. Das†, U.C. Wieshmann†,
S. Biswas†, A.G. Marson*,†, S.S. Keller*,†

*University of Liverpool, Liverpool, United Kingdom; †The Walton Centre
NHS Foundation Trust, Liverpool, United Kingdom; ‡Harvard Medical
School, Boston, ME, United States

Purpose: Focal cortical dysplasia (FCD) may escape neuro-
radiologist assessment [Martin et al. QIMS 2015;5(2):188–
203]. Quantitative lesion detection usually relies on T1w and
T2FLAIR imaging [Wagner et al. Brain 2011;134(10):2844–
2854], while diffusion tensor imaging (DTI) approaches are
rarely applied. We employed free‐water imaging analysis
[Pasternak et al. Magn Reson Med 2009;62:717–730] for
automatic detection of FCDs. Compared to conventional
DTI, free‐water imaging reduces partial‐volume effects.
Method: We studied 40 controls and 43 patients with
treatment refractory focal epilepsy who were considered ′
MRI‐negative′ following earlier MRI assessment. Repeat
neuroradiological evaluation of patients using our 3 Tesla
epilepsy‐research dedicated protocol revealed six sites of
FCD in four patients. Voxel‐based analysis of diffusion
maps was performed in CAT12. Gray matter (GM) seg-
ments were computed from T1w images. GM diffusion
maps were generated, brought to standard T1w space and
smoothed (6 mm). Automated individual t‐tests between
controls and individual patients were conducted using GM
free‐water corrected mean diffusivity (MDt) and conven-
tional MD maps thresholded at p < 0.001 (voxel‐level
uncorrected), while using the ′AAL′ template as a mask.
Region‐of‐interest (ROI) analyses allows landmark‐based
analysis of multiple averaged voxels within a ROI. Signifi-
cant clusters from T1w feature maps [Wagner et al. Brain
2011;134(10):2844–2854] were labeled as ROIs.
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Results: In 5/6 FCD sites, MDt and MD was increased
compared to controls. MD voxel clusters showed lower T‐
scores (four sites) and smaller cluster sizes relative to those
found in MDt maps (all sites). ROI analysis revealed that
MDt values had less variance, were increased and outside
of 95% confidence intervals for all sites when compared to
controls, as opposed to only 5/6 sites when using MD.
Conclusion: DTI values of FCDs are significantly altered
in patients. MDt may be more sensitive to dysplastic
changes relative to MD. Automated detection may facilitate
neuroradiological evaluation in previously ′MRI‐negative′
patients.

003 | Disrupted Basal Ganglia Networks in
GLUT1 Deficiency Syndrome: Different
Connectivity Pattern at Different Stages of Life

A.E. Vaudano*, S. Olivotto†, A. Ruggieri‡, G. Gessaroli§,
A. Parmeggiani¶, V. De Giorgis**, P. Veggiotti†, S. Meletti††

*University of Parma, Department of Medicine and Surgery, Parma, Italy;
†University of Milan, V. Buzzi Hospital, Milan, Italy; ‡University of
Modena and Reggio Emilia, Modena, Italy; §N.O.C.S.A.E. Hospital, AUSL
Modena, Modena, Italy; ¶Child Neurology and Psychiatry Unit,
Policlinico S. Orsola‐Malpighi, Bologna, Italy; **C. Mondino, National
Neurological Institute, Department of Child Neurology and Psychiatry,
Pavia, Italy; ††University of Modena and Reggio Emilia, Department of
Biomedical, Metabolic and Neural Sciences, Modena, Italy

Purpose: We aim to infer the resting‐state functional con-
nectivity (fcMRI) of basal ganglia networks in children and
adults with GLUT1‐DS, compared to healthy controls.
Method: Eighteen GLUT1DS patients (10 children and 8
adults) and 36 healthy controls (19 children and 17 adults)
were studied by means VideoEEG‐fMRI study during rest.
Functional connectivity measures (fcMRI) were assessed
using the following seeds (a) six bilateral regions of inter-
est (ROIs) in the striatum; (b) one bilateral seed in the pre-
cuneus; (c) two bilateral ROIs in the primary visual cortex;
(d) two bilateral ROIs in the primary motor cortex. Within
and between groups comparison was performed as appro-
priated. Finally, the connectivity measures were correlated
with main clinical variables.
Results: Compared to controls, GLUT1DS showed
increased functional connectivity between all the striatal
ROIs with the frontal cortex (supplementary motor area
and cingulate cortex) and other basal ganglia nuclei. Chil-
dren with GLUT1DS shown increase connectivity between
(a) the nucleus accumbens with left caudate head, left supe-
rior frontal gyrus and right putamen; (b) the dorsal caudate
with left putamen, bilateral accumbens, right anterior cingu-
late cortex, right medial frontal gyrus; (c) the putamen,
with the left lentiform nucleus, right claustrum, anterior
cingulate cortex, bilateral supplementary motor area. In

adults with GLUT1DS, increased functional connectivity
was observed only within the motor resting state network.
No significant correlations were detected between seed‐
based functional connectivity and clinical variables.
Conclusion: FcMRI analyses show significant increase
connectivity over the basal ganglia‐frontal cortex networks
in GLUT1DS patients compared to controls. This pattern is
observed in the children, while appears attenuated in adults.
Our findings reinforce the notion that GLUT1DS is a non‐
evolutive encephalopathy. We speculate that the abnormal
synchrony between (and within) basal ganglia with frontal
areas is the “intrinsic” substrate responsible of the appear-
ance of movement disorder in GLUT1DS.

004 | Neuronal Antibodies in a Prospective,
Multicenter Cohort of Patients with Focal Epilepsy
of Unknown Origin

M.A.A.M. de Bruijn*, R.D. Thijs†, H.J.M. Majoie‡,
R.P.W. Rouhl§, J.A.E. van Asseldonk¶, C. van Donselaar**,
F.S.S. Leijten††, P.W. Wirtz‡‡, A.E.M. Bastiaansen*,
M.W.J. Schreurs*, P.A.E. Sillevis Smitt*, M.J. Titulaer*
*Erasmus University Medical Center, Rotterdam, Netherlands; †SEIN,
Stichting Epilepsie Instellingen Nederland, Heemstede, Netherlands;
‡Kempenhaeghe Academic Center for Epileptology, Heeze, Netherlands;
§Maastricht University Medical Center, Maastricht, Netherlands;
¶Elisabeth TweeSteden Hospital, Tilburg, Netherlands; **Maasstad
Hospital, Rotterdam, Netherlands; ††University Medical Center Utrecht,
Utrecht, Netherlands; ‡‡Haga Hospital, The Hague, Netherlands

Purpose: We aimed (1) to determine frequencies of anti-
body‐mediated encephalopathies in patients with focal epi-
lepsy of unknown origin and (2) to assess outcome in these
patients.
Method: In this Dutch multicenter prospective cohort
study, we included adults ≥18 years with focal epilepsy of
unknown origin, from December 2014‐December 2017.
Patients were recruited in general hospitals and in tertiary
epilepsy referral centers. At enrollment, we gathered infor-
mation on characteristics of patient and seizures, seizure
frequency, and level of functioning (using the modified
Rankin Scale (mRS)). Data about seizures frequency, treat-
ment, and mRS were obtained prospectively after one, four,
eight and twelve months. At inclusion, serological analysis
was done in all subjects, and additional CSF analysis, if
available. To detect extracellular neuronal antibodies all
samples were screened using immunohistochemistry (IHC).
Cell‐based assay (CBA) was used to detect Glycine recep-
tor antibodies. Positive samples were tested with CBA or
ELISA to identify specific antigens.
Results: We included 612 patients, of whom 45% were
males. Mean age at inclusion was 43 years (SD 17.46). In
5.2% of patients (n = 29) the IHC showed a positive
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staining pattern. Of them, 17 patients (2.8%) had a known
antibody eleven with high GAD titers (>10000 IU/ml, con-
firmed in CSF), four with anti‐LGI1, and two with anti‐
Caspr2. The other samples (n = 15), with positive IHC but
unknown antibody, are currently being analyzed. All GAD
patients were females and 10/11 had drug‐resistant tempo-
ral seizures. All patients had cognitive difficulties and 2 a
stiff‐person syndrome. Ten patients were treated with intra-
venous immunoglobulins. Follow‐up data concerning treat-
ment responses are currently being collected.
Conclusion: In this large cohort of patients with focal epi-
lepsy of unknown origin we found a low prevalence of
antibody‐mediated encephalopathies. However, it is impor-
tant to consider an autoimmune origin, especially in
patients with drug‐resistant temporal seizures, and subtle
signs of encephalitis.

005 | Outcomes among Adult Patients with
Tuberous Sclerosis Complex (TSC)‐Associated
Treatment‐Refractory Seizures Treated with
Adjunctive Everolimus: Final Analysis of the
Exist‐3 Study

A. Wiemer-Kruel*, R. Nabbout†, P.-C. Fan‡, M.L. Ruiz Falco§,
T. Polster¶, P. Curatolo**, J. Fan††, F. Herbst‡‡, A. Ridolfi§§,
J. French¶¶

*Epilepsy Centre Kork, Clinic for Children and Adolescents, Kehl‐Kork,
Germany; †Hospital Necker‐Enfants Malades, Paris Descartes University,
Paris, France; ‡National Taiwan University Hospital, Department of
Pediatrics, Taipei, Taiwan, Republic of China; §Hospital Niño Jesus,
Madrid, Spain; ¶Bethel Epilepsy Centre / MARA Clinic, Bielefeld,
Germany; **Tor Vergata University Hospital, Rome, Italy; ††Novartis
Pharmaceuticals Corporation, East Hanover, United States; ‡‡Novartis
Pharma AG, Basel, Switzerland; §§Novartis Pharmaceuticals SAS, Rueil‐
Malmaison, France; ¶¶NYU Comprehensive Epilepsy Center, New York,
United States

Purpose: The long‐term efficacy and safety of adjunctive
everolimus in adult patients with TSC‐associated treatment‐
refractory seizures was assessed in the randomized, phase
3, placebo‐controlled, EXIST‐3 trial (NCT01713946).
Method: The study consisted of core (18 weeks), extension
(< 3 years) and post‐extension (< 1 year) phases. Patients
completing the extension phase were eligible to continue
everolimus in the post‐extension phase (target blood trough
concentrations 5–15 ng/mL). Efficacy endpoints until end of
the extension phase included response rate (RR, ≥50%
reduction in average weekly seizure frequency [SF] from
baseline) and median percentage reduction (PR) in SF.
Safety was continually assessed from the start of everolimus
in all patients who received ≥1 dose of everolimus.
Results: Of the 361 everolimus‐treated patients, 343 (95%)
entered the extension phase and 249 (69%) in the post‐

extension phase. 67 (18.6%) were adults at start of everoli-
mus. Median duration of everolimus exposure in adults
was 86 weeks (range:2–159). Efficacy of everolimus per-
sisted over time with RRs of 27.7% (18/65) at week 18,
40% (20/50) at week 54, 50% (16/32) at week 102, and
60% (12/20) at week 126, while median PR in SFs from
baseline were 26.67%, 40.83%, 47.99%, and 56.92%,
respectively. Most frequent AEs (>20%) were stomatitis,
diarrhea, and headache. Pneumonia (3% vs 8.3%‐31.8% in
pediatric subgroups), diarrhea (22.4% vs 29.8%‐50%) and
stomatitis (23.9% vs 35.4%‐44%) were less common among
adults, while headache (22.4% vs. 4.5%‐19%) and increased
blood cholesterol (16.4% vs 12.7%‐14.3%) were more fre-
quent. Most common grade 3/4 AEs were hypophos-
phatemia (4.5%), hypertriglyceridemia, ovarian cyst,
pneumonia, and stomatitis (3%, each). Of the total 4 deaths
reported during the study, one was a non‐related sudden
unexplained death in epilepsy in an adult patient.
Conclusion: Adjunctive everolimus resulted in sustained
seizure reduction over time with an acceptable safety pro-
file among adult patients with TSC‐associated treatment‐
refractory seizures.

006 | Risk of Stroke after Late‐Onset Seizures: A
Swedish Register‐Based Case‐Control Study
D. Larsson*, B. Farahmand†, S. Åsberg†, J. Zelano*
*Sahlgrenska Academy, University of Gothenburg, Department of Clinical
Neuroscience, Gothenburg, Sweden; †Uppsala University, Department of
Medical Sciences, Uppsala, Sweden

Purpose: The risk of stroke is increased in patients with
epileptic seizures, a finding that has led to an ongoing
discussion whether to treat unexplained late‐onset seizures
as a marker for occult cerebrovascular disease. In a recent
nationwide register‐based investigation, we estimated
that 5–20% of incident cases of epilepsy or seizures
would herald stroke within ten years, depending on age
group. In this study, we investigated the exact
increased risk of stroke inferred by seizures using case‐
control methodology.
Method: All patients with a stroke during 2001–2009 were
identified in the Swedish stroke register (n = 169730).
Randomly selected controls were provided by Statistics
Sweden and matched based on gender and age at year of
stroke onset (n = 339474). The data was cross‐linked to
the National Patient Register for information on seizures,
epilepsy and comorbidities. Patients with previous stroke,
cerebrovascular disease, malignant brain tumour or head
injury were excluded, leaving 123105 incident stroke cases
and 250506 controls for further analysis. The presence of
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seizures was defined as occurrence of a ICD‐9 (345, 780D)
or ICD‐10‐code (G40‐41, R56.8) for epilepsy, seizures or
status epilepticus at least 7 days before incident stroke.
Results: 1.27% (n = 1559) of incident stroke cases and
0.72% (n = 1806) of controls met our criteria for seizures.
The risk of stroke was increased (OR 1.77, 95% CI=1.65–
1.89). The risk of stroke was highest during the first year
following new‐onset seizures (OR=2.21, 95% CI=1.79–
2.71) and decreased with time.
Conclusion: A history of seizures increases the risk of
subsequent stroke and the risk seems to be particularly high
soon after seizure diagnosis. The association supports the
notion that unexplained late‐onset seizures may merit swift
assessment of vascular risk profile. However, further stud-
ies are needed to assess the effectiveness of such work‐up.
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007 | The Anti‐Epileptic Effect of Spinal Cord
Stimulation in Kainic Acid Induced Epilepsy Rat
Model

A. Kondo*, P. Punyawai*, N. Usui*, T. Tottori*, Y. Inoue*
*National Epilepsy Center, Shizuoka Institute of Epilepsy and
Neurological Disorders, Shizuoka, Japan

Purpose: In clinical practice, spinal cord stimulation (SCS)
is one of the effective treatments for patients with intract-
able pain. Recent studies suggested that SCS attenuates sei-
zures in epilepsy rodent model, meanwhile the mechanisms
have not been fully known. In this study we investigated
anti‐epileptic effects of SCS on kainic acid (KA) induced
epilepsy rat model and appropriate parameters of SCS
which reduce seizure severity.
Method: Male Fischer 344 rats (170–210 g) received SCS
with an epidural monopolar electrode at C1‐2 level for one
week. The parameter of stimulating pulses was adjusted to
a variety of frequency (2–200 Hz) Intensities were individ-
ually adjusted according to the 80% motor threshold inten-
sity. Rats were classified into 8 groups control group
(n = 16), 2 Hz(n = 6), 10 Hz(n = 6), 15 Hz(n = 6), 25 Hz
(n = 6), 50 Hz(n = 8), 100 Hz (n = 6), and 200 Hz(n = 7)
SCS groups respectively. After SCS, the rats were injected
with KA (12 mg/kg, i.p.). The behavior was monitored for
6 h following KA injection and assigned a score for seizure
stage using modified Racine seizure scale.

Results: In all SCS group, seizure severity was reduced
compared to control group. But only 200 Hz‐SCS signifi-
cantly reduced seizure severity(p = 0.0014).
Conclusion: The result suggests that SCS with high fre-
quency exerts anti‐epileptic effect in KA induced epilepsy
rat model. Further research is needed to define the most
appropriate parameter and elucidate the mechanism of SCS
in epilepsy.

008 | To Study the Effect of Embelin on
Neurogenesis and Cognition in Ptz Induced
Epilepsy Model of Adult Zebrafish

U. Kundap*, Y. Kumari*, M.F. Shaikh*
*MONASH University Malaysia, Neuropharmacology Research
Laboratory, Subang Jaya, Malaysia

Purpose: Epilepsy is a neurological disorder associated
with repeated unpredictable epileptic seizures. Neurogenesis
is the process by which neural stem cells and progenitor
cells helps to generate new neurons in the adult brain. In
compare to mammals that have partial neurogenesis in their
adult brains, zebrafish can constitutively produce new neu-
rons along the whole rostrocaudal brain axis throughout its
life. However, recent studies have shown that the mature
zebrafish brain may also serve a valuable model for the
study of adult neurogenesis. Analyzing neuron regeneration
in adult brain provides a valuable perception into neurode-
generative diseases. Therefore in this study, we aim to
demonstrate PTZ induces T‐maze cognitive deficits and
neurogenesis by BrdU labeling.
Method: Bromodeoxyuridine (BrdU) labeling is a consis-
tent technique to localize the cells that are actively divid-
ing. Thymidine analog of BrdU labeling is incorporated
into the DNA when the cells are at S‐phase followed by
double immunohistochemistry. Pentylenetetrazole (PTZ)
has been increasingly appreciated as an excellent model
system for the study of seizure and degenerative diseases.
Results: Embelin improves neurogenesis and cell migra-
tion ability of neurons in zebrafish brain by suppressing
epilepsy seizures. Proliferation zones were located in a
sagittal section of specific zebrafish brain regions of the
tectum opticum (TeO), torus longitudinalis (TL), tectal ven-
tricle (TeV), as well as in all three subdivisions of the cere-
bellum, the valvula cerebelli, the corpus cerebelli, and the
lobus caudalis cerebelli.
Conclusion: We found that the young cells migrated from
their site of origin in the molecular layers to the corre-
sponding granule cell layers. The area of migration
includes olfactory bulb, a dorsal telencephalic area includ-
ing pallium and subpallium, dorsal thalamus,
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hypothalamus, and medulla oblongata. T‐maze behavior
analysis and neuron cell count showed that embelin can
induce neurogenesis and helps in cell division phase to
support an increase in memory function.

009 | Pathological Connectivity of the
Hippocampal CA2 Region in Temporal Lobe
Epilepsy

U. Häussler*,†, M. Johnston*, A. Kilias‡,§, S. Tulke*,§,
C.A. Haas*,†

*University of Freiburg ‐ Medical Center, Experimental Epilepsy
Research, Dept. of Neurosurgery, Faculty of Medicine, Freiburg,
Germany; †University of Freiburg, BrainLinks‐BrainTools Cluster of
Excellence, Freiburg, Germany; ‡University of Freiburg, Laboratory for
Biomicrotechnology, Dept. of Microsystems Engineering ‐ IMTEK, Faculty
of Engineering, Freiburg, Germany; §University of Freiburg, Faculty for
Biology, Freiburg, Germany

Purpose: Temporal lobe epilepsy (TLE) is associated with
neuronal loss in the hippocampal CA3 and CA1 regions
and mossy fiber (MF) sprouting in the dentate gyrus. In
contrast, the CA2 region is claimed less sensitive, yet, its
connectivity and physiology in TLE remain to be deter-
mined.
Method: We used the intrahippocampal kainate TLE
model in Thy1‐EGFP mice in which granule cells and MF
are intrinsically labeled. We implanted electrodes in the
dentate gyrus and CA2 to record epileptic activity from
both regions and performed immunocytochemistry for sev-
eral synaptic markers (synaptoporin, bassoon, vGlut1,
GAD65) combined with the CA2‐specific markers PCP4 or
RGS14. Subsequently, MF synapses in CA2 were recon-
structed with Imaris.
Results: Intrahippocampal recordings revealed epileptic
population discharges as well as multi‐unit firing in CA2
of kainate‐injected mice which occurred concomitantly with
epileptic activity in the dentate gyrus. We show that MF
sprouting not only affected the dentate gyrus but also the
CA2 region where MF terminals invade the pyramidal cell
layer. Aberrant somatic MF synapses on pyramidal cell
somata express synaptoporin and bassoon suggesting a
functional synaptic apparatus. Interestingly, MF synapses
develop a dual phenotype expressing the excitatory marker
vGlut1 and GAD65, the key enzyme for GABA produc-
tion.
Conclusion: MF sprouting is not limited to the dentate
gyrus but also targets the CA region and provides a path-
way for spread of epileptic activity by the formation of
aberrant synapses in CA2 with a molecular profile that sug-
gests functional transmission.

010 | Dynamic Interaction of Local and
Transhemispheric Networks is Necessary for
Progressive Intensification of Hippocampal
Seizures

F. Berglind*, M. Andersson*, M. Kokaia*
*Lund University, Clinical Sciences ‐ Epilepsy Centre, Lund, Sweden

Purpose: The detailed mechanisms of progressive intensi-
fication of seizures often occurring in epilepsy are not well
understood. We sought to investigate such mechanisms in
local and remote hippocampal networks in mice while cir-
cumventing problems inherent to traditional electrical stim-
ulation (kindling) or ablation studies by utilizing novel
methods based on optogenetics and chemogenetics.
Method: Progressively intensifying afterdischarges (ADs)
were induced by repetitive photoactivation (10 Hz, 15 sec-
ond duration, blue light pulse‐trains with 5 minute inter-
vals) of principal neurons in the hippocampus of
anaesthetized transgenic mice expressing ChR2, in a two‐
part study. First, unilateral photostimulation and local field
potential (LFP) recording was performed on Thy1‐ChR2
mice (n = 21), and bilateral neuronal activation in dentate
gyrus was evaluated by Fos immunoreactivity. Second, uni-
lateral photostimulation with bilateral recording was per-
formed on CaMKII‐ChR2 mice (n = 20), and the effect of
temporary inhibition of the contralateral hippocampus was
investigated by chemogenetics (hM4Di receptor expression
combined with intraperitoneal clozapine‐N‐oxide injection).
Both animal strains were used to describe the phenomenol-
ogy of acute progressive AD generation, and to analyze the
relation of locally and transhemispherically induced intra‐
train LFPs with progressive AD generation.
Results: Transition to progressive ADs (hypersynchronized
discharges with >5s duration) occured after 12–24 photo-
stimulations (median=18) in a subset of mice (n = 15/41).
We found contralateral Fos activation exclusively in those
Thy1‐ChR2 mice presenting progressive AD development
(n = 4). Furthermore, we could detect dynamic increases in
LFPs during photostimulation, both ipsilateral and con-
tralateral, coinciding with the start of progressive AD inten-
sification. Importantly, chemogenetic functional inhibition
of the contralateral hippocampus in hM4D‐expressing
CaMKII‐ChR2 mice (n = 6) abrogated AD progression.
Conclusion: During repeated principal neuron activation,
local circuits undergo acute plastic changes with appearance of
additional network discharges (LFPs) leading to transhemi-
spheric recruitment of contralateral dentate gyrus, which seems
to be necessary for progressive intensification of ADs in mice.
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011 | Novel Approaches to Detect Post‐ICTAl
Cortical Spreading Depression (CSD) in Awake
Rodents

R. Wykes*, F. Rossi†, E. Nicholson*, K. Volynski*,
D. Kullmann*
*UCL Institute of Neurology, London, United Kingdom; †UCL, London,
United Kingdom

Purpose: We have developed advanced imaging
approaches and designed novel telemetry devices that allow
seizures and CSD to be monitored in awake mice. The
mechanistic links between seizures and CSD is potentially
relevant to sudden unexpected death in epilepsy (SUDEP).
Method: Seizures and CSD were detected using either
wide‐field Ca2 + fluorescence recordings from the cortex
of awake head‐fixed mice, or by wireless telemetry using
novel transmitters in freely moving mice.
Results: Focal seizures were evoked in the visual cortex
by administration of the GABA antagonist picrotoxin
(PTX) via an LFP electrode inserted into primary visual
cortex and seizure propagation (~0.5 mm/s) recorded using
wide‐field Ca2+ imaging in awake head‐fixed mice.
Approximately 25% of seizures were followed by a Ca2+

wave that spreads at a much slower velocity typical of
CSD (~3–5 mm/min), and was followed by an undershoot
implying electrical silence. Interestingly, the CSD‐like
wave started at a site distinct from the seizure focus (and
remote from the site of application of the chemoconvul-
sant), and the depolarisation spread radially, with no rela-
tion to the functional organisation of the cortex. In order to
capture spontaneous seizures that occur at low frequency
we designed a novel transmitter that broadcasts two chan-
nels at 512 Hz, low‐passed at 160 Hz and without a high‐
pass filter continuously for up to 2 weeks. Local applica-
tion of KCl via a cannula implanted into the visual cortex
triggered CSD which spread across the cortex with a veloc-
ity of ~3–4 mm/minute. Intracortical PTX injection elicited
electrographic seizures, some of which were followed by
CSD in awake, freely moving mice.
Conclusion: We have developed in vivo imaging
approaches and novel telemetry devices that allow concur-
rent recordings of seizures and CSD in awake animals. We
are currently applying this method to record spontaneous
seizures and post‐ictal CSD in several mouse models of
epilepsy.

012 | Altered Gabaergic Transmission Underlies
Epileptogenicity in Human Pediatric Focal Cortical
Dysplasia

T. Blauwblomme*, E. Dossi†, C. Pellegrino‡, E. Goubert‡, B. Gal
Iglesias§, N. Rouach†, R. Nabbout*, G. Nabbout¶

*Hopital Necker, Paris, France; †College de France, Paris, France;
‡INMED, Marseille, France; §Cajal Institute, Madrid, Spain; ¶INSERM
U1129, Paris, France

Purpose: Dysregulation of GABAergic transmission is
suspected to underlie epileptogenicity of Focal Cortical
Dysplasia (FCD) through alterations of chloride co‐trans-
porters expression.
Method: In vitro recording of human cortical slices from
11 pediatric patients operated from a FCD were performed
on Multi Electrode Array. GABAergic receptors or chloride
regulators were pharmacologically modulated. Immunos-
taining for chloride co‐transporter (KCC2) or interneurons
(PV‐GAD67), were performed on the same slices to electro
physiological and histological data.
Results: FCD slices retain intrinsic epileptogenicity since
36/47 slices displayed spontaneous interictal discharges,
along a pattern specific to the histological subtypes. Ictal
discharges were observed in pro‐epileptic conditions in 6/8
patients in the areas generating spontaneous IID, with a
transition to seizure involving the emergence of preictal
discharges. Interictal discharges were mainly GABAergic
as Picrotoxin stopped them in 2/3 slices. Blockade of
NKCC1 Cl- co‐transporters further controlled them in 9/12
cases. Immunohistochemistry highlights both a change in
the KCC2 sub‐cellular localization and a decrease in the
number of GAD67‐positive interneurons in the considered
areas.
Conclusion: Spontaneous interictal discharges may be
mediated by paradoxical depolarization of pyramidal cells
by interneurons, due to altered chloride co‐transporters
expression coupled to changes in interneurons density. This
may be an alternative target for the research of new
antiepileptic drugs.
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013 | Maintained Safety and Efficacy of
Cannabidiol in a Long‐Term Open‐Label Trial in
Patients with Lennox‐Gastaut Syndrome
(GWPCARE5)

E. Marsh*, M. Mazurkiewicz-Bełdzińska†, J. Halford‡,
B. Gunning§, D. Checketts¶, C. Roberts¶, E. Thiele**
*The Children's Hospital of Philadelphia, Philadelphia, PA, United
States; †Medical University of Gdańsk, Gdańsk, Poland; ‡Medical
University of South Carolina, Department of Neurology, Charleston, SC,
United States; §Stichting Epilepsie Instellingen Nederland, Zwolle,
Netherlands; ¶GW Research Ltd, Cambridge, United Kingdom;
**Massachusetts General Hospital, Boston, MA, United States

Purpose: To assess long‐term safety and efficacy of add‐
on cannabidiol (CBD) to existing anti‐epileptic drug (AED)
treatment in patients with Lennox‐Gastaut syndrome (LGS)
using a prespecified interim analysis of an open‐label
extension (OLE) trial (cutoff Nov 3, 2016).
Method: Patients who completed either of two Phase 3,
14‐week, double‐blind, randomized, controlled trials
(GWPCARE3; NCT02224560 and GWPCARE4;
NCT02224690) could enter this OLE (GWPCARE5;
NCT02224573). Patients received a plant‐derived pharma-
ceutical formulation of CBD oral solution for ≤2 years.
Primary endpoint safety. Secondary endpoints drop and
total seizure frequency; Subject/Caregiver Global Impres-
sion of Change (S/CGIC).
Results: In total, 366/368 (99%) LGS patients who com-
pleted a core study were enrolled in the OLE; 67 had with-
drawn, 22 owing to adverse events (AEs). Mean age
15.9 years; 33% ≥18 years; 54% male. Patients took a med-
ian of three concomitant AEDs. Baseline median seizure fre-
quency/28 days 80 for drop seizures, 168 for total seizures.
Mean (range) modal dose 23 (2.5–30) mg/kg/day. Median
(range) exposure 263 (3–430) days. AEs occurred in 92% of
patients (treatment related 58%); most were mild to moder-
ate. Most common (≥10%) AEs diarrhea, somnolence, con-
vulsion, pyrexia, decreased appetite, vomiting, and upper
respiratory tract infection. Some elevations in transaminases
were reported. Serious AE incidence 26% (treatment related
6%). There were four deaths; none were deemed treatment
related by the investigator(s). When analyzed in 12‐week
intervals over 48 weeks, median reductions in monthly sei-
zure frequency were (min‐max) 48%‐60% for drop seizures
and 48%‐58% for total seizures. Improvements in overall
condition (S/CGIC) were reported at Weeks 24 and 48 by
approximately 88% of patients/caregivers.
Conclusion: Long‐term add‐on CBD treatment was gener-
ally well tolerated with an AE profile comparable to that

observed previously. Reductions in drop and total seizure
frequency and improvements in overall condition were
maintained through 48 weeks.
Funding: GW Research Ltd.

014 | Effect of Anti‐Epileptic Drugs on
Biomarkers of Excitotoxic Brain Damage in Focal
Seizures: A Randomized Controlled Trial

R. Maiti*, B.R. Mishra†, M. Jena*, S. Nath†, A. Mishra*
*AIIMS, Pharmacology, Bhubaneswar, India; †AIIMS, Psychiatry,
Bhubaneswar, India

Purpose: Serum S100B and Neuron‐specific enolase
(NSE) are the most widely investigated biomarkers in the
context of epilepsy and excitotoxic brain damage. Litera-
ture review reveals that there are controversy and a lack of
data on the level of these biomarkers and their changes
after antiepileptic therapy in focal seizures. The objective
of this study was to evaluate and compare the changes in
serum S100B and NSE with carbamazepine and oxcar-
bazepine monotherapy in the focal seizure.
Method: This study is a randomized, open‐label, parallel
design clinical trial (NCT02705768) conducted on 60
patients of focal seizure. Detailed history, clinical evalua-
tions including Chalfont‐National Hospital seizure severity
scale (NHS3), Quality of Life in Epilepsy Inventory
(QOLIE‐31), serum S100B and serum NSE estimation
were done at baseline. Thirty healthy volunteers were
recruited for the baseline evaluation of serum S100B and
NSE. The recruited patients were randomized into two
treatment groups who received oxcarbazepine and carba-
mazepine monotherapy respectively. At 4 weeks follow‐up,
all the parameters were reassessed.
Results: Serum S100B and NSE level significantly
increased in patients with focal seizure in comparison to
healthy volunteers. In both treatment groups, serum NSE
decreased significantly but the reduction in carbamazepine
group (1.43; 95%CI 0.18 to 2.67; p = 0.025) was signifi-
cantly higher than oxcarbazepine group. Serum S100B
was decreased significantly in carbamazepine group
(0.008; 95%CI 0.001 to 0.014; p = 0.028) but the change
in oxcarbazepine group was not significant (p = 0.17).
The comparative analysis revealed a significant change in
serum S100B in carbamazepine group over oxcarbazepine
(0.004; 95%CI 0.001 to 0.006; p = 0.01). NHS3 score
and QOLIE‐31 score improved significantly in both the
groups.
Conclusion: Serum S100B and NSE increased in the
patients with focal seizure within 48 hours of the seizure
episode. Therapy with carbamazepine for one month can
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decrease both serum S100B and NSE level significantly
higher compared to oxcarbazepine therapy.

015 | General Study: 1‐Year Real‐Life
Effectiveness and Tolerability of Perampanel in
Idiopathic Generalized Epilepsy

V. Villanueva*, J. Montoya†, J. Salas-Puig‡, A. Castillo§,
J.A. Mauri¶, P. Giner**, F.J. López González††, A. Piera‡‡,
P. Villanueva§§, J. Miró§§, M. Falip§§, V. Bertol¶¶, A. Garcia-
Escrivá***, J.J. Garcia-Peñas†††, I. Garamendi‡‡‡, P. Esteve§§§,
M. Garcés¶¶¶, A. Gómez¶¶¶, F. Gil****, M. Carreño****,
J. Rodriguez-Uranga††††, D. Campos‡‡‡‡, M. Bonet§§§§,
R. Querol¶¶¶¶, A. Molins*****, D. Tortosa†††††

*Hospital Universitario y Politécnico La Fe, Refractory Epilepsy Unit ‐
Neurology, Valencia, Spain; †Hospital Lluis Alcanyis, Xativa, Spain;
‡Hospital Universitario Vall d′Hebrón, Barcelona, Spain; §Hospital
General Universitario Valencia, Valencia, Spain; ¶Hospital Clinico
Universitario Lozano Blesa, Zaragoza, Spain; **Hospital Dr Peset,
Valencia, Spain; ††Hospital Clinico Universitario, Santiago de
Compostela, Spain; ‡‡Hospital Clinico Universitario Valencia, Valencia,
Spain; §§Hospital Universitario Bellvitge, Barcelona, Spain; ¶¶Hospital
Universitario Miguel Servet, Zaragoza, Spain; ***Hospital IMED
Levante, Benidorm, Spain; †††Hospital Niño Jesus, Madrid, Spain;
‡‡‡Hospital Universitario Cruces, Bilbao, Spain; §§§Hospital Verge de la

Cinta, Tortosa, Spain; ¶¶¶Hospital Universitario y Politécnico La Fe,

Valencia, Spain; ****Hospital Clinic Universitari, Barcelona, Spain;
††††Centro Neurologia Avanzada, Sevilla, Spain; ‡‡‡‡Hospital Clinico

Universitario, Valladolid, Spain; §§§§Hospital Universitario Arnau

Vilanova, Valencia, Spain; ¶¶¶¶Hospital Universitario Infanta Cristina,

Badajoz, Spain; *****Hospital Universitario Josep Trueta, Girona, Spain;
†††††Hospital Universitario Virgen Arraixaca, Murcia, Spain

Purpose: To evaluate real‐life experience with perampanel
(PER) in a large series of patients with idiopathic general-
ized epilepsy (IGE).
Method: GENERAL was a multicenter, retrospective, 1‐
year, observational study. Inclusion criteria were (1)
Patients with IGE; (2) PER use according to clinical prac-
tice; (3) Initiated at least one year before closing database.
Patients were excluded if clinical records were not reliable
or if the electroclinical diagnosis of IGE was not clear. The
source of data was patient clinical records and time‐points
for revision were considered at 3, 6 and 12 months. Effec-
tiveness regarding different type of seizures and tolerability
were evaluated.
Results: 149 out of 159 patients (93.7%) met inclusion/ex-
clusion criteria. At onset, the median number of GTCS/
month was 0.7. The frequency of myoclonic and absence sei-
zures were 3.7 days/month and 2,7 days/month respectively.
The median number of prior antiepileptic drugs (AED) was
3. The median dose after 12 months was 6 mg. Retention
rate was 94.6%, 87.9% and 83.2%% at 3, 6 and 12 months
respectively. At 12 months there was a 77.8% relative reduc-
tion in the number of GTCS/month (worsening 4%). The

number of days with myoclonic seizures was reduced by
60% (worsening 2.2%) and regarding absences was reduced
by 48.3% (worsening 7%). No statistically significance dif-
ferences in terms of effectiveness were observed if patients
were previously treated with valproic acid but seizure free-
dom was higher if patients were previously treated with ≤ 2
AEDs (71.7% vs 52.1%; p = 0.020). Adverse events (AE)
were reported by 49.7% of the patients at the end of 1 year,
most of them were mild or moderate and 12.8% led to dis-
continuation. The most frequent AE were irritability (23.5%)
and somnolence (15.4 %).
Conclusion: PER showed response in all type of seizures
(particularly GTCS) in IGE with few discontinuations
because of adverse events.

016 | Comparison of Human Brain Penetration
and Target/SV2A Affinities of Brivaracetam and
Levetiracetam by Pet

R. Kaminski*, R.P. Maguire*, C. Laloyaux*, S. Rossano†,
M. Naganawa†, S. Finnema†, S. De Bruyn*, J.-M. Nicolas*,
C. Otoul*, A. Stockis*, P. Martin*, S. Watanabe*, R. Carson†

*UCB Pharma, Braine l'Alleud, Belgium; †Yale University, New Haven,
CT, United States

Purpose: Brivaracetam (BRV) and levetiracetam (LEV)
exert their therapeutic activity by binding to SV2A. Given
its higher affinity for SV2A and greater lipophilicity, BRV
is predicted to achieve more rapid target occupancy than
LEV after intravenous administration (i.v.) at therapeutic
doses. Oral BRV and LEV are also predicted to display
similar SV2A occupancy at therapeutic doses. We evalu-
ated brain penetration and SV2A occupancy of BRV and
LEV in a human PET study using [C‐11]UCB‐J, an SV2A
selective PET tracer.
Method: 13 healthy volunteers were recruited into 3
cohorts. Cohort 1 (n = 4) received i.v. LEV (1500 mg) or
BRV (100 mg) during the PET scan and the time course of
SV2A occupancy was measured. Cohorts 2 (n = 5) and 3
(n = 4) underwent PET scan before and after receiving i.v.
BRV or LEV. Cohort 3 also underwent PET scan at BRV/
LEV steady state after 4 day BID oral dosing. Arterial and
venous PK blood samples were taken during PET scan-
ning. The half‐time for change in [C‐11]UCB‐J signal after
dosing in cohorts 1 and 2 was computed. SV2A occupancy
was calculated in cohorts 2 and 3 and the half‐saturation
concentration for target occupancy (IC50) was estimated.
Results: BRV (n = 4) brain penetration half‐time was
lower (median 8.5 min; range 5.7–19.3 min) than LEV
(n = 6) (median 18.6 min; range 13.7–30.9 min). The
BRV IC50 was 8.7 times lower than that for LEV (0.46 μg/
mL vs. 4.1 μg/mL). Observed steady state BRV SV2A
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occupancy at peak was 86–87% and trough 76–82%. SV2A
occupancy in cohort 2 for BRV was 66–70% and 78–84%
for LEV.
Conclusion: Due to faster brain penetration and higher
affinity, i.v. BRV reaches high SV2A occupancies more
rapidly than LEV at therapeutic doses. This suggests that
BRV might have an anti‐seizure effect more rapidly than
LEV.
Study Supported By: UCB Pharma.

017 | Bidirectional Drug‐Drug Interaction with
Coadministration of Cannabidiol and Clobazam in
a Phase 1 Healthy Volunteer Trial

V. Knappertz*, K. Sommerville†, J. Crockett‡, G.E. Blakey§,
G. Morrison‡

*Greenwich Biosciences Inc, Research Triangle Park, United States;
†Former employee of Greenwich Biosciences Inc, Research Triangle Park,
United States; ‡GW Research Ltd, Cambridge, United Kingdom;
§Consult2deliver limited, Nottingham, United Kingdom

Purpose: Metabolic profiles of cannabidiol (CBD) and clo-
bazam (CLB) suggest potential for a bidirectional drug‐
drug interaction (DDI). The primary objective of this study
was to investigate the impact of a pharmaceutical formula-
tion of CBD in an oral solution on steady‐state pharma-
cokinetics of CLB and its active metabolite N‐
desmethylclobazam (N‐CLB) and the reciprocal effect of
CLB on CBD and its major metabolites (7‐OH‐CBD and
7‐COOH‐CBD) in healthy volunteers. The secondary
objective was safety and tolerability.
Method: This Phase 1, open‐label, fixed‐sequence trial
assessed the effects of multiple dose (7–14 days) adminis-
tration of CBD on steady‐state CLB and N‐CLB (n = 12)
and multiple dose (21 days) CLB administration on steady‐
state CBD and its metabolites (n = 15). Doses were
750 mg CBD twice daily (b.i.d.) and 5 mg CLB b.i.d.
Results: Following ≤14 days of concomitant CBD, N‐CLB
exposure (maximum measured plasma concentration [Cmax]
and area under the curve within a dosing interval [AUCtau])
increased by 3.4 fold, with little or no increase in CLB expo-
sure. Following 21 days of concomitant CLB, 7‐OH‐CBD
exposure increased in all subjects (Cmax: 1.7 fold;
AUCtau:1.5 fold); there was a trend to a slight increase in 7‐
COOH‐CBD (Cmax: 1.4 fold; AUCtau: 1.3 fold) and CBD
(Cmax: 1.3 fold; AUCtau: 1.3 fold). Treatment‐emergent
adverse event (AE) incidence was similar with either drug
alone or in combination (CLB versus CLB + CBD 83% ver-
sus 83%; CBD versus CBD + CLB 80% versus 73%). Head-
ache and fatigue were the most common all‐causality AEs
overall.

Conclusion: Combination of CBD with CLB resulted in a
bidirectional DDI and increased levels of active metabolites
of both compounds. Increased exposure to N‐CLB is likely
mediated through CYP2C19 inhibition by CBD. Increased
exposure to CBD and its metabolites may be mediated
through CYP2D6 and/or UGT inhibition by CLB and N‐
CLB.
Funding: GW Research Ltd.

018 | Exposure‐Response Analysis of
Cannabidiol for the Treatment of Lennox‐Gastaut
Syndrome

G. Morrison*, M.L. Sardu†, C.H. Rasmussen†, K. Sommerville‡,
C. Roberts*, G.E. Blakey§

*GW Research Ltd, Cambridge, United Kingdom; †Certara Strategic
Consulting, Basel, Switzerland; ‡Former employee of Greenwich
Biosciences Inc, Research Triangle Park, United States; §Consult2deliver
limited, Nottingham, United Kingdom

Purpose: To determine if efficacy (drop seizure frequency)
and/or safety (adverse events, AEs) signals were related to
exposure of cannabidiol (CBD) or its active metabolite, 7‐
OH‐CBD, in patients with Lennox‐Gastaut syndrome
(LGS) from two clinical trials (GWPCARE3/
NCT02224560; GWPCARE4/NCT02224690).
Method: This analysis included 360 LGS patients aged 2–
55 years. Patients received add‐on CBD (10 or 20 mg/kg/
day) or placebo in two equally divided doses for 14 weeks
(including a 2‐week titration). Exposure‐response plots of
drop seizure frequency change from baseline over time by
dose and area under the plasma drug concentration‐time
curve (AUC) terciles of CBD and its active metabolite, 7‐
OH‐CBD, and logistic regressions for drop seizure responder
rate (≥50% reduction) and predefined AEs of interest were
used to determine exposure‐response relations. Exposure
metrics were derived from a previously developed population
pharmacokinetic model further refined using the two trials.
Results: Drop seizure reduction increased with increasing
exposure to CBD at steady‐state. Logistic regression analy-
sis of the drop seizure responder rate revealed a significant
(P < 0.01) positive correlation with the CBD AUC. Pre-
dicted probability of response was in the order of 80% for
the highest AUCs. The exposure‐response pattern for 7‐
OH‐CBD was similar to that observed for CBD. Significant
positive correlations between the derived AUCs of CBD or
7‐OH‐CBD and the following AEs of interest were
observed alanine aminotransferase or aspartate aminotrans-
ferase >2x upper limit of normal (ULN), loss of appetite,
somnolence (each P < 0.01); and diarrhea, fatigue, gamma
glutamyl‐transferase >2xULN, and non‐maculopapular rash
(each P < 0.05).
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Conclusion: There was a significant increase in responder
rate with increasing plasma exposure of CBD and 7‐OH‐
CBD. Positive correlations with AUC were determined for
several AEs for both CBD and 7‐OH‐CBD. Results suggest
that the observed reduction in drop seizures and onset of
certain AEs are related to CBD and 7‐OH‐CBD exposure.
Funding: GW Research Ltd.
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019 | Prospective Video EEG Tracking of Infants
with Tuberous Sclerosis Complex (TSC) in the
First Year of Life

J. De Ridder*, B. Verhelle*, J. Vervisch*, L. Yepiskoposyan*,
S. Jóźwiak†, K. Kotulska-Jóźwiak†, E. Aronica‡,§, P. Curatolo¶,
A. Jansen**, F. Jansen††, D. Kwiatkowski‡‡, L. Lagae*
*Katholieke Universiteit Leuven, Leuven, Belgium; †Instytut Pomnik‐
Centrum Zdrowia Dziecka, Warszawa, Poland; ‡Academisch Medisch
Centrum, Amsterdam, Netherlands; §Stichting Epilepsie Instellingen
Nederland, Heemstede/Cruquius/Zwolle, Netherlands; ¶Universita Degli
Studi Di Roma Tor Vergata, Roma, Italy; **Vrije Universiteit Brussel,
Brussel, Belgium; ††Universitair Medisch Centrum Utrecht, Utrecht,
Netherlands; ‡‡Brigham and Women's Hospital, Boston, United States

Purpose: To describe the epileptogenesis in TSC patients
by studying serial video EEG recordings in the first year of
life in the multicentre, prospective EPISTOP project.
Method: According to the EPISTOP protocol, infants aged
up to 4 months with TSC, but without previous seizures
were included. Serial video EEG's during sleep and wake-
fulness were performed every 4–6 weeks and were anal-
ysed using an uniformed scoring system describing the
frequency and distribution of epileptiform discharges focal
(A), multifocal in one (B) or in two (C) hemispheres, and
hypsarrhythmia (D).
Results: At 1 year, 92.5% (87/94) had had at least one
abnormal EEG showing epileptiform discharges or (sub‐)
clinical seizures. Already 80% (75/94) had an abnormal
EEG at 4 months. The mean age at the first abnormal EEG
was 73 days (SD70). In 27% the first abnormal EEG
showed focal epileptiform discharges (A) and in 71% it
was already multifocally disturbed (25% score B and 46%
score C). Hypsarrhythmia (D) was never seen as a first
abnormal EEG pattern. In 2% the first abnormal EEG
showed no interictal discharges but only (sub‐) clinical sei-
zures. In 63% (55/87) this epileptic activity was seen for
less than 1% of the time. Per EPISTOP protocol some
patients received antiepileptic treatment after appearance of

epileptiform abnormalities in absence of clinical seizures.
54% (51/94) developed clinical or subclinical seizures dur-
ing the first year of life. 2/7 (29%) of the infants developed
seizures without preceding EEG abnormalities. 10/23 (43%)
of infants with focal epileptiform EEG abnormalities devel-
oped seizures, compared to 37/62 (60%) of infants with
multifocal epileptiform EEG abnormalities.
Conclusion: At 4 months, 80% of the TSC infants already
had an abnormal EEG recording with multifocal discharges
in the majority. The score of the first abnormal EEG did
not predict the occurrence of (sub‐)clinical seizures.

020 | Dravet Syndrome, PCDH19‐Related
Epilepsy and SCN1A‐Related Epilepsies: Early
Differential Diagnosis

S. Pellegrin*, G. Cantalupo*, F. Offredi*, R. Opri*, E. Fontana*,
B. Dalla Bernardina†, F. Darra*
*University of Verona, Child Neuropsychiatry, Verona, Italy; †CREP
Dravet Italia ONLUS, Verona, Italy

Introduction: Our aim is to compare electroclinical profile
at onset and at short‐term evolution in order to identify fea-
tures allowing an early differentiation between Dravet syn-
drome (DS), PCDH19‐related epilepsy (PCDH19‐E), and
SCN1A‐related epilepsies (SCN1A‐E).
Method: We analysed electroclinical and neuropsychologi-
cal data of 44 patients (19 DS, 13 PCDH19‐E, and 12
SCN1A‐E) longitudinally followed at the Neuropsychiatry
of Verona. Data were collected into the Italian National
Registry of these conditions (RESIDRAS).
Results: Mean age at seizure‐onset was lowest in DS
(4,6 months), while in SCN1A‐E group was 8,5 months
and in PCDH19‐E patients 10 months. One quarter of
SCN1A‐E group and PCDH19‐E began before 5 months,
although the range extends to 18 months. Fever was more
frequent at onset in PCDH19‐E. Status Epilepticus at onset
was often present in both DS (63%) and SCN1A‐E (40%).
Seizures in cluster were present at onset in PCDH19‐E and
SCN1A‐E group. Seizure semiology was variable in
SCN1A‐E, mostly focal in PCDH19‐E, and unilateral or
generalized clonic seizure in 63% of DS. Interval between
the first and second seizure was shorter in DS in compar-
ison with the other groups, however at single‐subject level
a short interval is the rule in DS but also possible
PCDH19‐E and SCN1A‐E. Psychomotor development at
onset was normal in the totality of DS, in 92% of
PCDH19‐E and 83% of SCN1A‐E. Epilepsy features and
neuropsychological outcome at 3 and 6 years of age further
allows distinction between the three groups.
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Conclusions: Patients with PCDH19‐E can be relatively
easily differentiated from DS, due to distinctive features at
clinical onset and in the short‐term evolution. For the same
reasons an early identification of DS is also possible in the
majority of DS. However, in some cases, patients with DS
and SCN1A‐E have overlapping early features and only the
follow‐up will allow differential diagnosis.

021 | Seizure Frequency, Overall Healthcare
Resource Utilization, and all‐Cause Mortality in
Children with Epilepsy in the UK

R. Chin*, M. Myland†, W. Tsong‡, G.S. Power§, S. Varga‡,
H. Li‡, D. Nordli¶

*Muir Maxwell Epilepsy Centre, Edinburgh, United Kingdom; †IQVIA,
London, United Kingdom; ‡Eisai Inc, Woodcliff Lake, United States;
§IQVIA, Mississauga, Canada; ¶Children's Hospital, Los Angeles, United
States

Purpose: To understand the association of seizure fre-
quency with overall healthcare resource utilization (HCRU)
and all‐cause mortality in children with epilepsy.
Method: A retrospective cohort study was performed using
The Health Improvement Network database, containing pri-
mary care data on over 15 million patients. Children with
epilepsy ≥1 and < 18 years of age with a record of seizure
frequency were included in mortality analyses from 2005 to
2015 and HCRU analyses from 2010 to 2015. The main out-
comes included frequency of overall HCRU during the year
following last reported seizure frequency and all‐cause mor-
tality (descriptive, negative binomial regression and Cox
proportional hazards regression) from first record of seizure
frequency. Covariates (demographics, comorbidities, diagno-
sis of epilepsy prior to vs. following index date, and number
of antiepileptic drugs [AEDs]) were included if they altered
the beta coefficient for seizure frequency by >10%.
Results: Data included 1273 patients with seizure frequency
and HCRU records and 3,324 patients with seizure fre-
quency and mortality records. Each category increase in sei-
zure frequency (less than once‐a‐year, once‐a‐year, monthly,
weekly, daily) related to 11% more visits to general practi-
tioners (GPs), 35% more in‐patient admissions, 15% more
outpatient visits, and increased direct HCRU costs (24%).
Eleven patients died during 12,490 patient‐years follow‐up.
The unadjusted hazard ratio of mortality per higher category
of seizure frequency was 2.56 (95% CI 1.52 to 4.31), but
adjusted attenuated down to 2.11 (95% CI 1.24 to 3.60). The
mean number of overall GP visits, GP face‐to‐face consulta-
tions, number of AEDs, in‐patient admissions, accidents and
emergency hospital visits per patient increased with increase
in seizure frequency. Total healthcare cost increased by 24%
with increase in seizure frequency.

Conclusion: Higher seizure frequency is associated with
greater HCRU and mortality in children with epilepsy in
the UK.

022 | Cannabidiol Treatment Effect and Adverse
Events in Patients with Lennox‐Gastaut Syndrome:
Pooled Results from Two Trials

A. Gil-Nagel*, M. Privitera†, H. Bhathal‡, M.H. Wong§,
J.H. Cross¶, E.C. Wirrell**, K. Sommerville††, C. Roberts‡‡

*Department of Neurology, Epilepsy Centre, Hospital Ruber
Internacional, Madrid, Spain; †University of Cincinnati Medical Center,
Cincinnati, United States; ‡Centro Médico Teknon, Epilepsia Russi
Institut, Barcelona, Spain; §Wake Forest School of Medicine, Winston‐
Salem, United States; ¶University College of London, London, United
Kingdom; **Mayo Clinic, Rochester, United States; ††Former employee of
Greenwich Biosciences Inc, Research Triangle Park, United States; ‡‡GW
Research Ltd, Cambridge, United Kingdom

Purpose: To assess efficacy and safety of add‐on
cannabidiol (CBD) in treatment‐resistant Lennox‐Gastaut
syndrome (LGS).
Method: Data were pooled from two multicenter, double‐
blind, placebo (PBO)‐controlled trials (GWPCARE3/
NCT02224560; GWPCARE4/NCT02224690). Patients
were randomized to PBO or a plant‐derived pharmaceutical
formulation of CBD oral solution at 10 (CBD10) or
20 mg/kg/day (CBD20) in two equally divided doses over
a 2‐week titration followed by a 12‐week maintenance per-
iod. Median percent changes from baseline in monthly drop
seizures were evaluated.
Results: Overall, 396 patients were randomized (73
CBD10; 162 CBD20; 161 PBO). Baseline demographic
characteristics were evenly distributed. Median percent
changes from baseline in drop seizure frequency CBD10
37% versus PBO 17% and CBD20 43% versus PBO 20%
during the treatment period; CBD10 40% versus PBO 19%
and CBD20 48% versus PBO 20% during the maintenance
period. Greater reductions in monthly drop seizure frequency
were evident during the titration period and each 4‐week
interval of the maintenance period for CBD versus PBO.
Adverse events (AEs) were reported by CBD10 84%,
CBD20 90%, and PBO 71%; onset was more common dur-
ing titration versus maintenance periods. Many AEs resolved
within 4 weeks of onset; most resolved within the 14‐week
study period. Elevated transaminases (>3x upper limit of
normal) were reported in three CBD10, 31 CBD20, and one
PBO patient, most receiving concomitant valproic acid; all
resolved on discontinuation or dose adjustment.
Conclusion: In this pooled analysis of two randomized,
controlled trials of add‐on CBD treatment in patients with
LGS, reductions in monthly drop seizure frequency were
greater with both CBD doses than with PBO; this treatment
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difference emerged during the titration period and persisted
to the end of treatment. Onset of AEs mostly occurred dur-
ing the titration period or the first 4 weeks of maintenance;
AEs were more frequent with CBD than PBO.
Funding: GW Research Ltd

023 | Long‐Term Efficacy and Safety of
Everolimus among Pediatric Patients with
Tuberous Sclerosis Complex (TSC) and
Treatment‐Refractory Seizures: Final Analysis of
the Exist‐3 Study

C. Hertzberg*, P. Curatolo†, E. Belousova‡, P.-C. Fan§, L. De
Waele¶, M. BjoernvoldC**, R. Nabbout††, P.J. de Vries‡‡,
J. Fan§§, F. Herbst¶¶, A. Ridolfi***, D. Franz†††

*Vivantes Krankenhaus Neukölln, Berlin, Germany; †Tor Vergata
University Hospital, Rome, Italy; ‡Pirogov Russian National Research
Medical University, Research and Clinical Institute of Pediatrics, Moscow,
Russian Federation; §National Taiwan University Hospital, Taipei,
Taiwan, Republic of China; ¶University Hospitals Leuven, Department of
Paediatric Neurology, Leuven, Belgium; **National Centre for Epilepsy,
Oslo University Hospital, Oslo, Norway; ††Hospital Necker‐Enfants
Malades, Paris Descartes University, Paris, France; ‡‡University of Cape
Town, Division of Child and Adolescent Psychiatry, Cape Town, South
Africa; §§Novartis Pharmaceuticals Corporation, East Hanover, United
States; ¶¶Novartis Pharma AG, Basel, Switzerland; ***Novartis
Pharmaceuticals SAS, Rueil‐Malmaison, France; †††Cincinnati Children's
Hospital Medical Center, Department of Neurology, Cincinnati, United
States

Purpose: The long‐term efficacy and safety of adjunctive
everolimus were assessed in pediatric patients with TSC‐
associated treatment‐refractory seizures enrolled in the
phase 3 EXIST‐3 study (NCT01713946).
Method: Patients completing the extension phase of
EXIST‐3 were allowed to continue everolimus treatment in
the post‐extension phase, with targeted trough concentra-
tions of 5–15 ng/mL. Efficacy was reported as response
rate (RR, ≥50% of reduction in average weekly seizure fre-
quency [SF] from baseline) and median percentage reduc-
tion (PR) in SF in pediatric patients, at end of extension
phase. Safety was analyzed in the post‐extension phase in
all patients who received ≥1 dose of everolimus and had
≥1 post‐baseline safety assessment.
Results: Among the 361 patients who received everolimus
(cutoff date October 25, 2017), 294 (81.4%) were children
(101 aged < 6, 109 aged 6 to < 12, and 84 aged 12 to <
18 years). Median duration of everolimus exposure was 90,
101, and 101 weeks. RRs in the extension phase gradually
increased in all the groups from 1 year (N = 88, 91, 70) to
2 years (N = 48, 61, 50) from 48.9% to 72.9%, 51.6% to
59.0%, and 40.0% to 54.0%, respectively. A similar change
in median PR in SF was reported from 48.4% to 77.5%,
54.1% to 56.7%, and 35.1% to 54.7%. The most common

adverse events (AEs, >30%, any grade/cause) were pyrexia,
diarrhoea, bronchitis, mouth ulceration, upper respiratory
tract infection, stomatitis, and cough. The most frequent
grade 3/4 AEs (>2%) included pneumonia, gastroenteritis,
diarrhoea, and pyrexia. No significant effect of everolimus
on growth or puberty was observed. Three deaths were
reported in the pediatric subset, due to pneumonia, septic
shock and sudden unexplained death in epilepsy.
Conclusion: The long‐term adjunctive everolimus therapy
had an acceptable safety profile in pediatric patients with
TSC‐associated treatment‐refractory seizures and resulted in
sustained reductions in SF over time.

024 | Long‐Term Efficacy and Safety of
Everolimus as Adjunctive Therapy in Patients with
Tuberous Sclerosis Complex (TSC)‐Associated
Treatment‐Refractory Seizures: Final Analysis of
the Exist‐3 Study

T. Polster*, D.N. Franz†, J.A. Lawson‡, Z. Yapici§, H. Ikeda¶,
R. Nabbout**, P. Curatolo††, P.J. de Vries‡‡, D. Dlugos§§,
J. Fan¶¶, B. Mookerjee¶¶, S. Peyrard***, D. Pelov¶¶, J. French†††

*Bethel Epilepsy Centre / MARA clinic, Bielefeld, Germany; †Cincinnati
Children's Hospital Medical Center, Department of Neurology, Cincinnati,
United States; ‡Tuberous Sclerosis Multidisciplinary Management Clinic,
Sydney Children's Hospital, Randwick, Australia; §Division of Child
Neurology, Faculty of Medicine, Istanbul University, Department of
Neurology, Istanbul, Turkey; ¶NHO Epilepsy Center, Shizuoka Institute of
Epilepsy and Neurological Disorders, Shizuoka, Japan; **Hospital
Necker‐Enfants Malades, Paris Descartes University, Paris, France; ††Tor
Vergata University Hospital, Rome, Italy; ‡‡Division of Child and
Adolescent Psychiatry, University of Cape Town, Cape Town, South
Africa; §§Children's Hospital of Philadelphia, Perelman School of
Medicine at the University of Pennsylvania, Departments of Neurology
and Pediatrics, Philadelphia, United States; ¶¶Novartis Pharmaceuticals
Corporation, East Hanover, United States; ***Novartis Pharmaceuticals
SAS, Rueil‐Malmaison, France; †††NYU Comprehensive Epilepsy Center,
New York, United States

Purpose: We examined the final efficacy and safety data
(including core [18 weeks], extension [< 3 years] and post‐
extension [< 1 year] phases data) of the randomized, phase
3, placebo‐controlled, EXIST‐3 trial (NCT01713946) of
patients with TSC and refractory focal seizures treated with
everolimus as an adjunctive therapy.
Method: Patients who completed the extension phase of
EXIST‐3 were offered to continue everolimus treatment in
post‐extension phase (PEP), with investigator control of
everolimus dosing (targeting 5–15 ng/mL). Changes in sei-
zure presentation (frequency, intensity, and/or development
of new seizure types) were analyzed at 12‐week intervals
throughout the PEP. Safety was analyzed from start of
everolimus in all patients who received ≥1 dose of everoli-
mus.
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Results: Among 361 everolimus‐treated patients, 244 were
assessed for efficacy in PEP. The primary reasons for early
discontinuation before PEP were adverse events (AEs,
n = 46), withdrawal of consent (n = 28) and lack of effi-
cacy (n = 22). Median duration of everolimus exposure
throughout the study was 30.4 months. In the PEP, seizure‐
freedom was analyzed from visit‐to‐visit and 18.9% (46/
244) of patients were seizure‐free for prior 3 months after
12 weeks, 18.2% (42/231) after 24 weeks, 17.1%(32/187)
after 36 weeks, and 20% (11/55) after 48 weeks. 70.5%
(105/149) of responders (≥50% reduction in seizure fre-
quency from start of everolimus) and 61.7% (58/94) of
non‐responders at the end of extension phase were either
seizure‐free or had stable/improved seizure status during
the PEP. Serious AEs were reported in 38% of patients;
21.3% were treatment‐related. AEs led to treatment discon-
tinuation in 50 patients (13.9%). A total of 4 deaths
occurred during the study due to sudden unexplained death
in epilepsy (n = 2), and pneumonia and septic shock
(n = 1, each).
Conclusion: Results from this analysis demonstrated the
long‐term efficacy and safety profile of everolimus and
support its use as an adjunctive therapy for treatment of
TSC‐associated treatment‐refractory seizures.

EPILEPSY SURGERY & NEUROIMAGING

27 AUGUST 2018

025 | Motor Network Hypersynchrony as an
Endophenotype in Families with Genetic
Generalised Epilepsy: A Resting State FMRI Study

C. Tangwiriyasakul*, S. Perani*, A. Collingwood*,
D.W. Carmichael†, M.P. Richardson*
*King's College London, Basic and Clinical Neuroscience, London,
United Kingdom; †UCL Great Ormond Street Institue of Child Health,
Imaginf and Biophysics, London, United Kingdom

Purpose: Genetic generalised epilepsy (GGE) is a type of
epilepsy which is believed to have important heritable
genetic aspects [1]. Hypersynchrony was found across
motor‐related areas in patients with GGE and their first
degree relatives, while performing a cognitive‐motor task
[2]. In this study, we investigated whether this hypersyn-
chrony could be found at rest.
Methods: Thirteen patients diagnosed with JME and
GTCSO, 17 first degree unaffected relatives, and 18 age‐
matched healthy controls (mean age = ~24, ~40 and
~24 years, respectively) underwent two 10 minutes‐EPI

resting eyes closed scans. BOLD signals were bandpass fil-
tered between 0.04–0.07 Hz. Following AAL atlas brain par-
cellation, the first principal component of each brain region
was taken and Hilbert transform was applied to estimate
instantaneous phase. Series of 90x90x296 adjacency binary
matrices of value equal to 1 if phase difference was < π/6
were estimated. To calculate the mean temporal brain syn-
chrony, the average across 296 time‐points was taken. We
estimated the mean degree from a whole‐brain network, a
motor network including precentral, supplementary motor
and postcentral cortices, and and occipital network including
calcarine, cuneus, lingual, and all occipital cortices. Data
were corrected for age. Quade's test was used for differences
amongst the three groups whilst between‐group paired dif-
ferences were calculated using Mann‐Whitney test.
Results: Differences among the three groups was found in
the motor network; with the highest synchrony in patients,
followed by the first degree relatives, and then the healthy
controls. The average mean degrees in both patients and
first degree relatives were significantly higher than in
healthy controls.
Conclusion: We found motor network hypersynchrony,
different from healthy controls, in GGE patients and unaf-
fected relatives at rest. This suggests that this phenomenon
might be an endophenotype of GGE.
References: [1] Gallentine et al. J Clin Neurophysiol,
2012
[2] Vollmar et al. Brain 2011.

026 | Subcortical Diffusional Kurtosis Imaging
and Antiepileptic Drug Treatment Outcome in
Newly Diagnosed Focal Epilepsy

L. Bryant*, B.K. Alonazi†, J.A. Taylor‡, L. Bonilha‡,
E.T. McKinnon‡,§, J.H. Jensen§, K. Das¶, A. Marson*,¶,
V. Sluming**, S.S. Keller*,¶

*University of Liverpool, Institute of Translational Medicine, Liverpool,
United Kingdom; †Prince Sattam bin Abdulaziz University, Department of
Radiology and Medical Imaging, Al Kharj, Saudi Arabia; ‡Medical
University of South Carolina, Department of Neurology, Charleston, SC,
United States; §Medical University of South Carolina, Department of
Neuroscience, Charleston, SC, United States; ¶The Walton Centre NHS
Foundation Trust, Liverpool, United Kingdom; **University of Liverpool,
Institute of Psychology, Health and Society, Liverpool, United Kingdom

Purpose: It is unknown why 30–40% of people with epi-
lepsy continue to experience seizures after anti‐epileptic
drug (AED) therapy. We assessed whether subcortical
microstructural architecture was related to AED treatment
outcome in patients with newly diagnosed focal epilepsy
(NDfE) using diffusional kurtosis imaging (DKI).
Method: 27 patients with NDfE and 36 age‐matched con-
trols underwent DKI scanning (Bonilha et al. AJNR AM J
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Neuroradiol 2015;36:719–24). Mean DKI measures were
obtained using a priori atlases, including those of whole
subcortical structures (Desikan et al. Neuroimage
2006;31:968–80), seven parcellated thalamic subregions
based on cortical connectivity (Behrens et al. Nat Neurosci
2003;6:750–7) and the anterior thalamic radiations (ATRs)
(Hua et al. Neuroimage 2008;39:336–47). Multivariate
analysis of fractional anisotropy (FA), mean diffusivity
(MD) and mean kurtosis (MK) was carried out for each
region, controlling for age and sex, with Bonferroni correc-
tion.
Results: One year after diagnosis, 18 patients were seizure
free and nine patients were not. No differences were found
in the hippocampus, amygdala, pallidum or striatum
between patient outcome groups and controls. However,
MK of the left (F = 7.032, p = 0.002) and right
(F = 10.612, p < 0.001) ATRs, and the prefrontal
(F = 5.314, p = 0.008), motor (F = 4.089, p = 0.022),
sensory (F = 3.689, p = 0.031), and parietal (F = 4.008,
p = 0.023) segments of the thalamus were significantly
reduced in patients with persistent seizures; controls and
seizure free patients were largely comparable. These find-
ings were not observed using conventional diffusion tensor
imaging (DTI) scalar metrics (FA and MD).
Conclusion: DKI of thalamic architecture and connectivity
may be an important imaging biomarker of AED treatment
outcome at the point of epilepsy diagnosis. DKI offers
advantages over classical DTI for architectural assessment
of deep brain structures such as the thalamus (Glenn et al.
NMR Biomed 2015;28:448–59).

028 | In‐Vivo Imaging Evidence for a Human
Area Tempestas: A Crucial Site Influencing
Outcome after Epilepsy Surgery

M. Galovic*,†, I. Baudracco*, E. Wright-Goff*, G. Pillajo*,‡,
P. Nachev*, B. Wandschneider*, F. Woermann§, W. Löscher¶,
A. McEvoy*, M. Nowell*, A. Miserocchi*, J. de Tisi*,
P. Thompson*, S. Baxendale*, F. Prados*, A. Van Graan*,
R. Rodionov*, S.L. Mosche**, J.S. Duncan*, M.J. Koepp*
*University College London, London, United Kingdom; †Kantonsspital St.
Gallen, St. Gallen, Switzerland; ‡Hospital de Especialidades Eugenio
Espejo, Quito, Ecuador; §Bethel Epilepsy Centre / MARA Clinic, Bethel,
Germany; ¶University of Veterinary Medicine Hannover, Hannover,
Germany; **Albert Einstein College of Medicine and Montefiore Medical
Center, New York, NY, United States

Purpose: A site within the piriform cortex, termed “area
tempestas”, has been implicated in rats and monkeys as
having a crucial role for modulating focal seizures. Emerg-
ing evidence indicates a role of this area in seizure genera-
tion in humans. Proof‐of‐concept for the relevance of the
piriform cortex in human epilepsy is to show that removal

of this area is associated with postoperative seizure‐free-
dom in temporal lobe epilepsy (TLE).
Method: We assessed differences in structural magnetic
resonance imaging (MRI) scans in 107 TLE patients before
and after anterior temporal resections. All subjects received
longitudinal high‐resolution structural T1‐weighted scans
before and after surgery on the same 3T MRI scanner and
were operated by the same neurosurgeon. We used voxel‐
based morphometry (VBM) and regions‐of‐interest (ROI)
volumetric approaches to characterise areas associated with
postsurgical outcome.
Results: We found reduced postsurgical grey‐matter volume
in the ipsilateral piriform cortex in postoperatively seizure‐
free patients (n = 46) compared to those still suffering from
seizures. A significantly larger proportion of the piriform
cortex had been resected in seizure‐free patients compared to
the surgically refractory group (83% vs. 52%, p < 0.001).
Removal of at least half of the piriform cortex increased the
odds of becoming seizure‐free by a factor of 19 and
explained one third of the variability of postsurgical out-
come. The resected proportion of the piriform cortex was a
good individual predictor of postsurgical seizure‐outcome
(area under the receiver operating characteristics curve 0.80,
p < 0.001). The extent of piriform cortex removal did not
negatively influence postoperative cognitive or psychiatric
outcome. Other mesiotemporal structures (hippocampus,
amygdala, entorhinal cortex) were not prognostic.
Conclusion: Our results demonstrate the significance of
the piriform cortex for generating and controlling seizures
following otherwise identical surgical procedures. This con-
sideration may influence decisions on the extent of the sur-
gical resection, intracerebral electrode placement, and
chronic stimulation.

029 | When to Stop Antiepileptic Drugs after
Pediatric Epilepsy Surgery? Presentation of a New
Prediction Tool

H.J. Lamberink*, K. Boshuisen*, W.M. Otte*,†,‡, K. Geleijns*,
K.P.J. Braun*, Time to Stop Study Group
*University Medical Center Utrecht, Department of Child Neurology,
Brain Center Rudolf Magnus, Utrecht, Netherlands; †University Medical
Center Utrecht, Biomedical MR Imaging and Spectroscopy Group, Center
for Image Sciences, Utrecht, Netherlands; ‡Stichting Epilepsie Instellingen
Nederland ‐ SEIN, Heemstede, Netherlands

Purpose: When pediatric epilepsy surgery has been suc-
cessful, antiepileptic drugs (AEDs) will be discontinued in
most cases, usually after several months to a year. In decid-
ing when to stop AEDs (assuming successful surgery),
individual factors and preferences are taken into account,
although no tool is yet available to specify the risk for the
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individual. The aim of this study was to provide a tool to
assess the individual risk of AED withdrawal.
Method: Data from the retrospective TimeToStop study
were used, which included 766 European children in whom
AED withdrawal was started after epilepsy surgery. Poten-
tial predictors were selected from literature; outcome mea-
sures were seizure recurrence and seizure freedom in the
last year of follow‐up. Proportional hazard regression was
performed with backward selection to maintain the stron-
gest predictors. Concordance‐statistics were computed as a
measure of discrimination and adjusted based on 200 boot-
strap samples to correct for overfitting. Internal‐external
cross‐validation was performed. Nomograms and a web‐
based tool were developed.
Results: 95/766 (12%) had a seizure recurrence, 733/760
(96%) were seizure free at final follow‐up, with a median
follow‐up of 39 months (interquartile range 21–67 months).
Final predictors of seizure recurrence were (higher) age at
withdrawal, (shorter) time to start AED withdrawal, multi-
focal MRI abnormalities, interictal epileptiform discharges
on postoperative EEG, and incomplete resection of the
anatomical lesion. Predictors of long‐term seizure‐freedom
were seizure frequency before surgery, (lower) number of
AEDs used at time of surgery, and complete resection of
the anatomical lesion. The adjusted concordance‐statistic
was 0.68 (95% confidence interval [CI] 0.67–0.69) for pre-
dicting seizure recurrence and 0.73 (95%CI 0.72–0.75) for
predicting eventual seizure‐freedom. Internal‐external cross‐
validation showed concordance‐statistics between 0.61–
0.69 and 0.71–0.79, respectively.
Conclusion: The prediction models can be used in a
shared decision‐making process with patients and their par-
ents, when discussing the timing of antiepileptic drugs after
pediatric epilepsy surgery.

030 | Lateral Vs Parasagittal Hemispherotomy:
Technical Note, Outcome and their Predictors in a
Multicenter Italian Cohort

L. De Palma*, F. Gozzo†, C. Barba‡, N. Pietrafusa*, A. De
Benedictis*, G. Carfi-Pavia*, L. Tassi†, V. Pelliccia†, M. Cossu†,
M.C. Rossi-Espagnet§, S. Rizzi‡, F. Giordano‡, C.E. Marras*,
F. Vigevano*, R. Guerrini‡, G. Lo Russo†, N. Specchio*
*Bambino Gesù Children's Hospital, IRCCS, Department of Neuroscience,
Rome, Italy; †Niguarda Hospital, Epilepsy Surgery Unit, Department of
Neuroscience, Milan, Italy; ‡Meyer Children's Hospital, University of
Florence, Department of Neuroscience, Florence, Italy; §Bambino Gesù
Children's Hospital, Neuroradiology Unit, Imaging Department, Rome,
Italy

Purpose: We want to evaluate the clinical characteristics
and outcome of three different hemispherotomy technique in
children and adult with refractory hemispherical epilepsy.

Methods: We retrospectively studied the clinical course
and outcome of 92 patients with refractory epilepsy who
underwent hemispherotomy in three Italian epilepsy center
between 2006 and 2016. In these centers three different
approaches for hemispherotomy were used (parasagittal
vertical, parasagittal vertical modified and lateral).
Results: The average age of onset for epilepsy in the study
population was 1.8 ± 2.5 years; the average duration of
epilepsy was 7.4 ± 7.3 years. The mean age at surgery of
the study population was 9.2 ± 8.08 years. At a mean fol-
low‐up of 2.81 ± 2.4 years, 66 of 90 patients (2 lost at the
follow‐up, 73 %) were seizure‐free (Engel class 1).
Encephalomalacia, due to presumed childhood infarct or
other sequelae of brain trauma and infection, were the most
common etiologies, observed in 41 (44%) children, fol-
lowed by focal cortical dysplasia in 23 (25%). There was
no significant difference between the three different
approaches for seizure outcome (p = 0.34).
Hydrocephalous was the most common post‐surgical com-
plication (14%), and was slightly more prevalent in the
parasagittal approach (21 vs 11%). No permanent, non‐
expected, deficit were present at last follow‐up. The seizure
freedom rate was quite high (73%) and similar between the
etiologies (congenital vs acquired vs progressive), and not
statistically significant (p = 0.74). Acute postoperative sei-
zures correlate to a worse outcome (p > 0.05). On multi-
variate analysis, partial secondary generalized seizures (risk
ratio 5 2.53, 95% CI 5 1.02–5.85) independently predicted
seizure recurrence.
Conclusions: Most of the patients of the present cohort
achieved seizure freedom independently from the different
surgical approach used. This study will assist candidate
selection for hemispherotomy.

STATUS EPILEPTICUS

27 AUGUST 2018

031 | Results from the Global Audit of
Refractory Status Epilepticus

M. Ferlisi*, S. Hocker†, E. Trinka‡, S. Shorvon§

*Unit of Neurology ‘A’, University Hospital of Verona, Verona, Italy;
†Mayo Clinic, Department of Neurology, Rochester, MN, United States;
‡Universitätsklinik für Neurologie, Christian Doppler Klinik, Paracelsus
Medical University, Salzburg, Austria; §UCL Institute of Neurology,
National Hospital for Neurology and Neurosurgery, London, United
Kingdom

Purpose: To describe the range of therapies used around
the world for refractory and super‐refractory status
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epilepticus, the relative frequency of their usage and their
outcomes.
Method: Cases of refractory status epilepticus requiring
continuous intravenous anesthetic drugs (CIVADs) in an
intensive care unit setting have been collected prospectively
through online questionnaires using “active surveillance”.
Results: We audited physicians’ management of 776 cases
of RSE in 50 countries over 4 years. Control of status
epilepticus was achieved in 74% of the cases. Neurologic
outcomes were poor in 41% of patients and mortality was
24%. Better outcomes were associated with younger age
and a prior history of epilepsy while patients who required
more than one CIVAD has worse outcomes. Europe and
America (north and south) started treatment with levetirac-
etam more frequently than Asia, were phenytoin was more
common. In Asia initiation of a CIVAD was usually
delayed, with 52% of patients treated more than 1 day after
the start of SE compared with 25% in Europe and 31% in
America, p < 0.001). The choice of the first anaesthetic
therapy was significantly different between locations with
Europe choosing propofol more frequently than Asia and
the Americas (p < 0.001), while there was a preference for
midazolam in Asia (83% of patients). There were no signif-
icant differences regarding outcomes between countries.
Conclusion: Important differences exist among physicians’
choice of treatments around the world, but these do not
seem to significantly influence patient outcomes.

032 | Status Epilepticus after Experimental
Traumatic Brain Injury

I. Banuelos Cabrera*, P. Andrade*, N. Lapinlampi*, X.E. Ndode-
Ekane*, A. Pitkänen*, Dr. Asla Pitkänen Group
*University of Eastern Finland, Kuopio, Finland

Purpose: We hypothesized that similar to traumatic brain
injury (TBI) in humans, TBI in rats induced with lateral
fluid‐percussion injury (LFPI) will trigger post‐impact sta-
tus epilepticus (SE).
Method: Twenty‐one adult Sprague‐Dawley male rats
were randomized into two groups Sham‐operated (n = 5)
or LFPI‐induced severe TBI (n = 16). Recording electrodes
were implanted right after severe TBI induction, and rats
were monitored with video‐EEG 24/7 for 1 month. Out-
come measures included post‐impact electrographic pat-
terns, latency to the first seizure, number and duration of
electrographic seizures, behavioural seizure types, and per-
centage of animals with SE.
Results: During the first 48 h post‐sTBI, all injured rats
(16/16) had long‐lasting epileptiform activity (spiking, peri-
odic generalised epileptic discharges, generalised slow

waves) and SE. During 120–144 h post‐TBI, 25 % were
still presenting epileptiform activity. Ninety‐nine percent of
electrographic seizures were recorded 0–72 h post‐TBI
(7.6 ± 7.5 seizures, median 4.5, range 1–35). Mean latency
to the first seizure was 19.6 ± 16.0 h (median 15.1, range
5.2–53.8). Mean duration of electrographic seizures was
92 ± 41 s (median 94, range 22–226). Mean behavioural
seizure severity score in individual rats was 1.7 ± 2.0 (me-
dian 1, range 0–5, modified Racine scale). Thus, behaviour
of the TBI animals appeared for the most of time “normal”
although their EEG showed continuous epileptiform pat-
terns. None of the Sham‐operated experimental controls
had SE. However, we detected 20 electrographic seizures
between 0–72 h post‐surgery with a latency to the first sei-
zure of 17.8 ± 0.2 h (median 17.8, range 17.7–17.9), mean
seizure duration of 36 ± 10 s (median 35 s, range 17–62
s), and mean behavioural score of 1.5 ± 0.1 (median 2,
range 0–3).
Conclusion: Our data demonstrates that severe TBI after
LFPI results in post‐injury long‐lasting epileptiform activity
and SE with minor behavioral manifestations, explaining
why it has remained undiagnosed until now.

033 | Causes of Death in Status Epilepticus

M.A. Hawkes*, S.W. English†, S. Hocker†

*Mayo Clinic, Neurology, Rochester, United States; †Mayo Clinic,
Rochester, United States

Purpose: To determine causes of death in status epilepti-
cus (SE).
Method: Patients aged ≥18 admitted with SE to the neuro-
sciences intensive care unit, Saint Marys Hospital, Roche-
ster, MN, January 2011 to December 2016, were identified.
Refractory SE (RSE) and super‐refractory SE (SRSE) were
defined as need for > 2 antiseizure drugs, and 2 anti‐sei-
zure drugs plus anesthetic initiation to control SE, respec-
tively.
Results: 248 patients were included; 160 with SE (64.5%),
74 with RSE (29.8%), 14 with SRSE (5.6%). Patients were
n = 109 (44.0%) female; median [IQR] ages were 64 [42–
76]. Anesthetic agents were used for sedation in 63% of
patients with RSE and seizure control in all patients with
SRSE. Medical complications were more frequent in RSE
(n = 48/74, 64.8%) and SRSE (n = 14, 100%) compared to
SE (n = 62/160, 38.8%), P = 0.002 and P < 0.001, respec-
tively. Pneumonia was the most common medical compli-
cation in all groups (SE n = 16/160, 10.0 %), (RSE
n = 17/74, 23.0%), (SRSE n = 7/14, 50.0%), followed by
urinary tract infection (n = 12/160, 7.5%) in SE, and
hypotension in RSE and SRSE (n = 17/74, 23.0%) and
(n = 5/14, 35.7%). In‐hospital mortality was 9/160 (5.6%),
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10/74 (13.5%), and 5/14 (35.7%), in SE, RSE and SRSE.
Hospital length of stay was higher in patients with medical
complications (mean 16.2 ± 20.0 vs 8.0 ± 9.0 days, P=<
0.0001); mortality was not (11.4% vs 8.0%, P = 0.39).
Cause of death was withdrawal of life sustaining treatment
(WOLST) in (20/24, 83.3%); (n = 6/9, 66.6%), (n = 9/10,
90.0%), and (n = 5/5, 100%), (P = 0.01 and 0.0003), and
cardiac arrest in (n = 3/9, 33.3%), (n = 1/10, 10%), and
(n = 0/5, 0%). WOLST occurred because of severity of
neurologic disease (n = 17/20, 85.0%), inability to liberate
patients from anesthetics without recurrence of seizures
(n = 2/20, 10.0%), and medical complications (n = 1/20,
5.0%).
Conclusion: WOLST and cardiac arrest are the most com-
mon causes of death in SE. Relative contributions of etiol-
ogy, treatment aggressiveness, and medical complications
will be determined.

034 | Focal Myoclonic Status Epilepticus in Tick‐
Borne Russian Spring‐Summer Encephalitis

N. Kvaskova*, K. Mukhin*, I. Ivanova*
*Svt. Luka's Institute of Child Neurology and Epilepsy ICNE, Troitsk,
Moscow, Russian Federation

Purpose: Focal myoclonic status epilepticus (FMSE) has
numerous possible etiologies. We described FMSE in the
tick‐borne Russian spring‐summer encephalitis (TBRSSE).
Method: We studied 13 patients (9 males, age
16,3 ± 4,2 years) patients with FMSE in TBRSSE. All
patients came from Ural and Siberia.The diagnosis was ver-
ified by immunology (antibodies against TBRSSE virus).
All patients were examined with video‐EEG monitoring
and MRI. The follow‐up period was 3–7 years.
Results: The mean age at disease onset was
8,2 ± 2,8 years. We identified three phases of the disease
clinical course acute (meningoencephalitic/encephalitic) (1st
phase); phase of active epilepsia partialis continua (2nd
phase); and regression of epilepsia partialis continua symp-
toms (the 3d phase). In most cases (11 from 13) FMSE in
patients with TBRSSE was observed in the second phase
of the disease. Duration of the second phase was from
6 months to 9 years. This phase was observed in 3–
10 months after the TBRSSE onset. In two patients FMSE
was already observed in the acute phase. And all 13
patients had FMSE in the third phase. FEM was prominent
in the face and distal part of the hand (in 54%), in the hand
(in 31%), in the foot (in 7%) and in hemibody (in 7%). The
frequency of FEM in patients with TBRSSE at rest was
0.3–3 Hz with the interval from several seconds to several
minutes. During sleep the FEM frequency in eight patients

decreased and in 1 patient FEM in sleep stopped. In all
cases FEM frequency increased up to 4–7 Hz (accordant to
electromyography) after exercises, touching the site of the
body involved in myoclonus and with emotional stress.
Conclusion: FMSE caused by TBRSSE is relatively fre-
quent in the Eastern parts of the Russian Federation but
not in the west part of the Ural. FMSE is absolutely resis-
tant to modern antiepileptic therapy.

035 | Long‐Term Mortality of Status Epilepticus
in Thailand

S. Tiamkao*,†, W. Punprasit‡, P. Saybungkla†

*Faculty of Medicine, Khon Kaen University, Medicine, Khon Kaen,
Thailand; †Integrated Epilepsy Research Group, Khon Kaen, Thailand;
‡Khon Kaen University, Khon Kaen, Thailand

Purpose: To study the long term mortality and related fac-
tors for mortality.
Method: This is a retrospective cohort study that collected
data of all inpatients having status epilepticus ‐ ICD‐10,
coded G41 (convulsive status epilepticus) ‐ from the elec-
tronic databases of the hospitals from October 1, 2004 to
September 30, 2015, including the following‐up period
until November 13, 2016.
Results: There were 24,515 patients having status epilepti-
cus, 9,043 being males (36.89%) with the mean age of
35.33 years. The 3 mostly complications were respiratory
failure (19.49%), stroke (14.06%), and pneumonia
(13.31%). The 3 top causes of mortality were CNS system
(2102 cases, 26.58%), respiratory system (1447 cases,
18.30%), other complications (975 cases, 12.33%). The rate
of mortality within 3 years was from 70.77 (95% CI; 70.18
‐ 71.34), whereas, within 6 years, the mortality rate was
63.47 (95% CI; 62.80 ‐ 64.13), the rate within 9 years was
58.44 (95% CI; 57.63 ‐ 59.24), and within 12 years was
55.21 (95% CI; 54.08 ‐ 56.32). The age groups of 11–
20 years, 21–30 years, 31–40 years, 41–50 years, 51–
60 years, and over 60 years showed the mortality risks at
1.74 times (95% CI; 1.54 ‐ 1.95), 1.93 times (95% CI; 1.73
‐ 2.15), 2.70 times (95% CI; 2.45 ‐ 2.97), 3.26 times (95%
CI; 2.97 ‐ 3.57), 4.21 times (95% CI; 3.84 ‐ 4.61), and
7.29 times (95% CI; 6.69 ‐ 7.90), respectively. The comor-
bidities and complications affecting the rates of survival
included cancer (excluding brain tumor) at a risk of 2.54
times (95% CI; 2.21 ‐ 2.90), brain tumor at a risk of 2.19
times (95% CI; 1.80 ‐ 2.66), and shock at a risk of 2.09
times (95% CI; 1.90 ‐ 2.31).
Conclusion: The long‐term mortality rate was at 34.61%.
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036 | The Essence of the First 2.5 Hours in the
Treatment of Generalized Convulsive Status
Epilepticus

L. Kämppi*, H. Mustonen†, K. Kotisaari*, S. Soinila‡

*University of Helsinki and Helsinki University Central Hospital, Clinical
Neurosciencies, Neurology, Helsinki, Finland; †University of Helsinki and
Helsinki University Central Hospital, Surgery, Helsinki, Finland; ‡Turku
University Hospital and Department of Neurology, University of Turku,
Division of Clinical Neurosciences/General Neurology, Turku, Finland

Purpose: This study was designed to find realistic cut‐offs
of the delays predicting outcome after generalized convul-
sive status epilepticus (GCSE) and serving protocol stream-
lining of GCSE patients.
Method: This retrospective study includes all consecutive
adult (>16 years) patients (N = 70) diagnosed with GCSE
in Helsinki University Central Hospital emergency depart-
ment over 2 years. We defined ten specific delay parame-
ters in the management of GCSE and determined
functional outcome and mortality at hospital discharge.
Functional outcome was assessed with Glasgow Outcome
Scale (GOS1‐3 for poor outcome, GOS>3 for good out-
come) and also defined as condition relative to baseline
(worse‐than‐baseline vs. baseline). Univariate and multi-
variate regression models were used to analyze the relations
between delays and outcome. Delay cut‐offs predicting out-
come were determined using ROC‐Curves.
Results: In univariate analysis long onset‐to‐tertiary‐hospi-
tal time (p = 0.034) was a significant risk factor for worse‐
than‐baseline condition. Long delays in onset‐to‐diagnosis
(p = 0.032), onset‐to‐second‐stage‐medication (p = 0.023),
onset‐to‐consciousness (p = 0.027) and long total‐anaesthe-
sia‐time (0 = 0.043) were risk factors for low GOS score
(1–3). Short delay in onset‐to‐initial‐treatment (p = 0.047),
long onset‐to‐anaesthesia (p = 0.003) and onset‐to‐con-
sciousness (p = 0.008) times were risk factors for in‐hospi-
tal mortality. Multivariate analysis showed no significant
factors. Cut‐offs for increased risk of poor outcome were
onset‐to‐diagnosis 2.4 h (p = 0.011), onset‐to‐second‐stage‐
medication 2.5 h (p = 0.001), onset‐to‐consciousness
41.5 h (p = 0.009) times and total‐anaesthesia‐time 45.5 h
(p = 0.003). The delay over 2.1 hours in onset‐to‐tertiary‐
hospital time increased the risk of worse‐than‐baseline con-
dition (p = 0.028).
Conclusion: GCSE treatment is a dynamic process, where
every delay component needs to be optimized. We suggest
that GCSE patients should be handled with high priority
and transported directly to hospital ED with neurological
expertise. Critical steps in the treatment, such as diagnosing
GCSE and starting progressive antiepileptic medication on
stages 1 through 3, if needed, should be accomplished
within 2.5 hours.
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037 | Supression of Spike‐and‐Wave Discharges
by an Alpha 2 Adrenergic Receptor Blocker,
Atipamezole, in a Genetic Absence Epilepsy Rat
Model

M. Yavuz*, N. Carcak†, F. Onat*
*Marmara University Faculty of Medicine, Medical Pharmacology,
Istanbul, Turkey; †Istanbul University, Faculty of Pharmacy,
Pharmacology, Istanbul, Turkey

Purpose: The inhibiton of alpha adrenergic receptors
seems to be epilepsy modifying (Pitkanen A et al. Epilepsy
Res. 2004; 61(1–3):119–40). Main purpose of this study
was to evaluate the effect of atipamezole on spike‐and‐
wave discharges (SWDs) in Genetic absence epilepsy rats
from Strasbourg (GAERS).
Method: Adult male GAERS rats were stereotaxically
implanted with a guide cannula unilaterally into the right
ventricle and bilaterally cortical electrodes over the fronto‐
parietal cortex for EEG recordings. After recovery for one
week, artificial cerebrospinal fluid (n = 7) and three differ-
ent doses of atipamezole (1, 7 and 10 mM;n = 7;5;6) were
injected through intracerebroventricular route. SWDs were
recorded by EEG, and evaluated. Data are given as mean±-
SEM and analysis were performed using two way ANOVA
followed by Dunnet's multiple comparisons test.
Results: The dose of 10 mM in GAERS displayed signifi-
cant suppression of SWDs for an hour after the injection of
atipamezole comparing to the control. In the first 20 min-
utes (Ati:132,1 ± 36,5; aCSF 519,3 ± 45,2 sec; p < 0.01),
between 20–40 minutes (Ati:198,3 ± 34,7; aCSF
530.4 ± 75,0 sec; p < 0.01) and 40–60 minutes
(Ati:243,1 ± 111,2; aCSF 536,1 ± 194,3 sec; p < 0.05)
the reduction in the total duration was statistically signifi-
cant. Mean duration was shortened in 0–20 (p < 0.01) and
20–40 minutes (p < 0.05). The number of seizures were
reduced in the first 20 minutes as well (p < 0.05).
Conclusion: These results indicate that a selective alpha 2
adrenergic receptor blockade produces an inhibition of
SWD activity in this well validated model of absence epi-
lepsy. Atipamezole has an antiepileptic potential and can
be a potential drug for absence epilepsy. Further study is
currently carried out to evaluate the relationship between
the alpha adrenergic blockade for the hyperpolarization‐
activated, cyclic nucleotide‐gated 2 channel modulation.
This project is supported by Marmara University (BAPKO‐
SAG‐C‐BRP‐131016‐0435).
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038 | A Combination of Levetiracetam and
Topiramate Exerts Disease‐Modifying Effects in
the Intrahippocampal Kainate Mouse Model

A. Schidlitzki*, F. Twele*, K. Töllner*, W. Löscher*
*University of Veterinary Medicine, Department of Pharmacology,
Toxicology and Pharmacy, Hannover, Germany

Purpose: Prevention or modification of changes occurring
during epileptogenesis after an initial brain insult is a major
unmet clinical need in patients at risk of developing epi-
lepsy. Several drugs have been tested for epilepsy preven-
tion in preclinical as well as clinical trials, but preclinical
studies were either negative or showed only disease‐modi-
fying effects, and clinical studies failed to identify any epi-
lepsy‐preventing drug. Considering the multiple
mechanisms involved in epileptogenesis, multitargeted
approaches were proposed (“network pharmacology”) as an
antiepileptogenic treatment strategy. The preclinical devel-
opment of novel combinations of clinically approved drugs
with diverse mechanisms of action that potentially influ-
ence epileptogenesis is an innovative approach to generate
antiepileptogenic therapies for rapid translation into clinic.
Method: The antiepileptogenic efficacy of the multitar-
geted drug combination levetiracetam + topiramate was
assessed in the intrahippocampal kainate mouse model.
After induction of status epilepticus (SE), male NMRI‐mice
were treated with the drug combination or vehicle over
5 days. 4 and 12 weeks post‐SE, continuous (24/7) EEG‐
and video‐monitoring over 7 subsequent days was per-
formed and both electrographic and electroclinical seizures
were analysed to evaluate the antiepileptogenic efficacy.
Thereafter, neurodegeneration was determined. The experi-
ment was repeated once to determine whether drug effects
were reproducible. In an additional experiment, μMRI and
PET scanning were used to determine antiepileptogenic
mechanism of the treatment.
Results: The multitargeted drug combination levetiracetam
+ topiramate significantly reduced the number of clinical
seizures developing after drug washout, indicating a dis-
ease‐modifying effect, whereas such an effect was not
observed after monotherapy with either drug alone.
Conclusion: The data demonstrate that testing multitar-
geted drug combinations in the intrahippocampal kainate
mouse model is a promising and relatively fast approach to
face the urgent clinical need of generating antiepileptogenic
therapies for patients at risk.
Acknowledgement: Funded by the European Seventh′s
Framework Programme (FP7/2007–2013) under grant
agreement n°602102 (EPITARGET).

039 | Chemogenetic Silencing of Excitatory
Hippocampal Neurons Prevents Spontaneous
Seizures in a Mouse Model for Temporal Lobe
Epilepsy

J. Desloovere*, M.-G. Goossens*, C. Van den Haute†,
V. Baekelandt†, J. Delbeke*, E. Carrette*, K. Vonck*,
A. Meurs*, W. Wadman*, P. Boon*, R. Raedt*
*Ghent University, Department Head and Skin, Ghent, Belgium; †KU
Leuven, Department of Neurosciences, Leuven, Belgium

Purpose: More than one third of patients with Temporal
Lobe Epilepsy (TLE) continue to have seizures despite
treatment with anti‐epileptic drugs. In this study we evalu-
ate whether selective silencing of excitatory hippocampal
neurons using the inhibitory Designer Receptor Exclusively
Activated by Designer Drugs (DREADD) hM4Di leads to
suppression of spontaneous hippocampal seizures in the
intrahippocampal kainic acid (IHKA) mouse model for
TLE.
Method: Fifty‐two mice were injected with kainic acid in
the hippocampus. Three weeks after IHKA injection an
adeno‐associated viral vector (AAV) carrying genes encod-
ing hM4Di and mCherry‐reporter under control of the
CamKIIα promotor was injected in the KA‐lesioned hip-
pocampus of forty mice. In the other twelve mice a control
AAV2/7‐CamKIIα‐mCherry vector was injected and bipo-
lar recording electrodes were implanted. Ten hM4Di‐
expressing and six control mice were selected for treatment
with Clozapine‐N‐Oxide (CNO) based on the presence of a
stable and high number of hippocampal seizures (>36-
seizures/12 h).
Results: Systemic CNO administration resulted in a dose‐
dependent inhibition of seizures in mice expressing hM4Di
in CamKIIα excitatory neurons in the sclerotic hippocam-
pus, but had no effect in non‐DREADD mice. During 24 h
baseline recordings mice had 18 ± 2 seizures/hour. Eight
hours after injection of 1, 3 and 10 mg/kg CNO the seizure
number dropped significantly with 74 ± 8%, 88 ± 3% and
97 ± 2% respectively compared to baseline. Daily 10 mg/
kg CNO injections on five consecutive days reproducibly
suppressed hippocampal seizures (88 ± 8%, 71 ± 9%,
80 ± 3, 72 ± 4%, 73 ± 6% reduction during eight hours
after injection compared to baseline on day 1,2,3,4,5
respectively).
Conclusion: These results support a crucial role for excita-
tory hippocampal neurons in spontaneous hippocampal sei-
zure generation in the IHKA mouse model and provide an
approach for epilepsy therapy where a systemically admin-
istered drug very selectively modulates certain neurons
without affecting other cells in the brain or body, resulting
in very potent suppression of epileptic seizures without any
side effects.
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040 | The Effect of Chemogenetic Inhibition of
Excitatory Neurons on Hippocampal Excitability
and Seizure Frequency in a Rat Model

M.-G. Goossens*, J. Desloovere*, E. Christiaen†, W. Van
Lysebettens*, E. Craey*, A. Acharya*, P. Boon*, K. Vonck*,
C. Van Den Haute‡, V. Baekelandt‡, W. Wadman*, C. Vanhove†,
R. Raedt*
*Ghent University, Department Head and Skin, Ghent, Belgium; †Ghent
University, Department of Electronics and Information Systems, Gent,
Belgium; ‡Katholieke Universiteit Leuven, Department of Neurosciences,
Leuven, Belgium

Purpose: The hippocampus is believed to play a crucial
role in seizure generation in temporal lobe epilepsy (TLE).
Chemogenetic inhibition of excitatory neurons in the
epileptic hippocampus using hM4Di, a Designer Receptor
Exclusively Activated by Designer Drugs (DREADD),
could be a novel way to reduce hippocampal excitability
and suppress spontaneous seizures. We evaluated the effect
of hM4Di, selectively expressed in excitatory hippocampal
neurons, on excitability of dentate gyrus granule cells in
non‐epileptic rats and on seizure frequency in a rat model
for TLE.
Method: Effect on granule cell excitability was assessed
using perforant path evoked potentials (EPs) in seven non‐
epileptic rats. Animals were injected in right hippocampus
with adeno‐associated viral vector AAV2/7 carrying Cam-
KIIα‐hM4Di‐mCherry (n = 4) or sham construct (n = 3)
and implanted with electrodes. Five weeks after surgery,
EPs were recorded before and after activating DREADDs
using clozapine (0.1 mg/kg, s.c.). Effect on seizure fre-
quency was assessed in the intraperitoneal kainic acid
(IPKA) rat model. Electrodes and cannulas were implanted
bilaterally in intermediate hippocampi. Four weeks after
surgery, DREADD (n = 7) or sham construct (n = 4) was
injected through the cannula. Intracranial EEG was
recorded for two weeks and rats were injected with clozap-
ine (0.1 mg/kg/24 h, s.c.) during last five days of record-
ing.
Results: Clozapine significantly decreased (‐53%±13%)
population spike amplitude for 17 hours post‐injection,
only in the hM4Di group. EP slope was not affected by
clozapine. Despite the effect in non‐epileptic animals, no
significant change in average daily seizure frequency or
duration was seen during clozapine treatment in IPKA rats.
Conclusion: Activating hM4Di DREADDs in excitatory
hippocampal cells induces a prolonged decrease of intrinsic
excitability of dentate granule cells in non‐epileptic ani-
mals, but does not result in seizure‐suppressing effects in
the IPKA rat model for TLE. Whether the latter is due to
insufficient suppression of neuronal excitability in the
epileptic hippocampus, needs further investigation.

041 | Biochemical Autoregulatory Gene Therapy
for Intractable Focal Epilepsy

A. Lieb*, Y. Qiu*, C.L. Dixon*, J.P. Heller*, M.C. Walker*,
S. Schorge*, D.M. Kullmann*
*University College London / Institute of Neurology, Department for
Clinical and Experimental Epilepsy, London, United Kingdom

Purpose: Around 70 Million people worldwide are
affected by epilepsy, of whom 30% do not respond to com-
monly available drugs. Many antiepileptic drugs show a
relatively narrow therapeutic window and elicit a variety of
serious side‐effects, mainly because they affect the whole
brain. The only effective treatment option for focal‐onset
refractory epilepsy to date is surgical resection, which is
often restricted by the proximity to eloquent cortex. Recent
research has focused on controlling epileptic seizure activ-
ity by optogenetics, chemogenetics, electrical stimulation,
focal cooling, or targeted drug‐delivery. However, all these
approaches are limited in their translational applicability.
Here we propose a biochemical closed‐loop method for
detection and suppression of epileptic seizures, based on an
enhanced glutamate‐gated Cl—channel (eGluCl).
Method: Biophysical characterization was performed by
heterologous overexpression in Neuro‐2A‐cells and subse-
quent whole‐cell patch‐clamp recordings. Lentivectors were
packaged at titers above 1 x 109TU/ml. Sprague‐Dawley
rats were implanted with a wireless telemetry system and a
cannula was placed in the cortex. Epileptic seizures were
analyzed with video‐electrocorticogram (ECoG) recordings.
Standard rotarod and foot‐fault tasks were performed to
look for off‐target effects.
Results: We estimated eGluCl EC50 around 10 μM. We
then evaluated the effect of lentivector‐mediated eGluCl
expression in an acute chemoconvulsant induced model of
epilepsy. It showed particular effectiveness in reducing 4–
14 Hz spike‐wave complexes (associated with motor con-
vulsions), as well as the absolute number of spikes and the
cumulative ECoG coastline. eGluCl was also effective in
reducing the frequency of spontaneous epileptic seizures in
the chronic tetanus toxin induced model of focal refractory
epilepsy. eGluCl did not affect performance in the rotarod
and foot‐fault tests.
Conclusion: In this work we propose a novel biochemical
closed‐loop gene‐therapeutic approach, which detects an
important biomarker of seizures (extracellular glutamate)
and inhibits seizure generation and generalization. This
novel approach presents the first autoregulatory gene‐ther-
apy targeting intractable focal epilepsy.
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042 | State‐Dependent Effect of Interictal
Epileptiform Discharges

J. Chvojka*,†, J. Kudlacek*,†, J. Otahal*, P. Jiruska*
*Czech Academy of Sciences, Institute of Physiology, Prague, Czech
Republic; †Faculty of Electrical Engineering, Czech Technical University,
Prague, Czech Republic

Purpose: The impact of interictal epileptiform discharges
(IEDs) on ictogenesis is not well understood. Previous
studies demonstrated that IEDs have the capacity to pro-
mote transition to seizure but also the presence of IEDs is
able to delay or prevent seizure genesis. Using computer
modeling, we have demonstrated that the pro‐ictogenic or
anti‐ictogenic nature of IEDs depends on the state of stabil-
ity of the ictogenic network. In this study, we have
explored this theory in in vitro model of seizures.
Method: Isolated CA1 slices were perfused with artificial
CSF containing high potassium (>8 mM). Field potentials
from the hippocampal CA1 were recorded using extracellu-
lar electrodes. Interictal perturbations mimicking IEDs were
delivered by stimulation of Schaffer collaterals.
Results: The CA1 network was perturbed with 1 Hz stim-
uli initiated after the end of the seizure. This stimulation
has the capacity to delay seizure onset by increasing the
duration of the interictal period (>50% increase, n = 41/7
stimulations/slices). Prolongation of interictal period posi-
tively correlated with the duration of the stimulation
(r = 0.97, 95% CI [0.62 0.99]). To evaluate the observation
that pro‐seizure effect of IED occurs when the neural net-
work is unstable, we have delivered a single stimulus either
early after previous seizure or just before the next seizure.
Only 38 % of early stimulations with the intensity of
300 μA were able to induce seizure (n = 3/8 stimulations).
In contrary, preictal stimulation with the intensity of
200 μA and 300 μA induced seizure in all cases (6/6 and
4/4 stimulations respectively).
Conclusion: IEDs display anti‐seizure effect if they are
delivered when the neural network is stable. The pro‐icto-
genic effect occurs if the network exists in a less stable
state characterized by high sensitivity to perturbations.
Results may have implications for design and optimization
of brain stimulation therapy to control epilepsy and transi-
tion to seizure.
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043 | Post‐ICTAL EEG Suppression: An SEEG
Study of 100 Generalized Tonic‐Clonic Seizures

A. Marchi*, B. Giusiano†, M. King‡, S. Lagarde†,§,
A. Trébuchon†,§, C. Bernard†, S. Rheims¶,**,††, F. Bartolomei†,§,
A. McGonigal†,§

*Hôpital Sainte Anne‐APHP, Clinical Neurophysiology Department, Paris,
France; †Aix‐Marseille University, INSERM, INS, Inst Neurosci Syst,
Marseille, France; ‡Alfred Hospital, Department of Neurosciences,
Melbourne, VIC, Australia; §Hôpital de la Timone, Clinical
Neurophysiology Department, Marseille, France; ¶Claude Bernard
University, Lyon, France; **Hospices Civils de Lyon, Department of
Functional Neurology and Epileptology, Lyon, France; ††Lyon's
Neuroscience Research Center, INSERM U 1028, CNRS 5292, Lyon,
France

Purpose: Post‐ictal generalized electroencephalographic
suppression (PGES) may be associated with risk of sudden
unexpected death in epilepsy (SUDEP). Most studies have
used surface EEG and seizure characteristics associated
with PGES remain incompletely known. We describe sec-
ondary generalized tonic‐clonic seizures (GTCS) with
regards to PGES recorded using stereoelectroencephalogra-
phy (SEEG).
Methods: Secondary GTCS recorded during SEEG explo-
ration in patients undergoing presurgical evaluation were
identified. Three independent observers scored semiological
and SEEG features. Data on patient and epilepsy character-
istics were collected. Descriptive statistics and univariate
analysis were performed. Operational definition of PGES
on SEEG used strict criteria (absence of visible signal at
20 μV/mm amplitude, in all readable channels). Post‐ictal
regional suppression (PRES) was identified if only a subset
of implanted electrodes showed absence of signal.
Results: Inter‐observer agreement was good (Kappa 0.72
for clinical features and 0.73 for EEG features). We evalu-
ated 100 seizures in 52 patients. PGES was present in 27/
100 and PRES without PGES was present in 42/100 sei-
zures. No effect of SEEG sampling was seen. Region of
PRES included epileptogenic zone in 36/42 (86%). Oral
tonicity (mouth opening and/or tonic vocalization during
tonic phase of GTCS) was associated with presence of
PGES (p = 0.001; negative predictive value (NPV) 0.91).
Bilateral upper limb extension during tonic phase also cor-
related with PGES (p = 0.0007; NPV 0.85). Association of
both oral tonicity and bilateral upper limb extension had
high NPV of 0.96.
Conclusion: SEEG recordings confirm true absence of sig-
nal during post‐ictal EEG suppression. PGES is unlikely to
occur post‐ictally when oral tonicity and upper limb exten-
sion are absent during GTCS. We hypothesize that bilateral

ABSTRACTS | S23



tonic seizure discharge at bulbar level brainstem regions is
associated with production of oral signs and may relate to
mechanisms of PGES.

044 | Distinct Interictal HFO Coupling with
Different Seizure Onset Patterns

M. Amiri*, J. Gotman*
*Montreal Neurological Institute, McGill University, Montreal, QC,
Canada

Purpose: Low‐voltage fast activity (LVF) and low‐fre-
quency high‐amplitude periodic spikes (PS) are the two
most common seizure‐onset patterns in temporal lobe epi-
lepsy. These two patterns have been shown to be different
in several aspects, such as surgical outcome, underlying
mechanisms, and neuroimaging. Here, we aim to investi-
gate the interictal period to see whether specific coupling
patterns of slow waves (SWs) and high frequency oscilla-
tions (HFOs) may distinguish these two groups.
Method: We included the data of 18 patients‐ eight with
LVF and 10 with PS pattern in majority of seizures. For
each patient, 5 minutes of interictal data during NREM
sleep, away from seizures were selected. Spikes and HFOs
were marked visually in one channel. We investigated the
interaction between HFOs (ripples and fast ripples‐FRs) or
spikes, and SWs(0.3–4 Hz).
Results: HFOs in LVF group had significantly shorter
duration, lower frequency, and higher amplitude
(p < 0.05). For ripples, the normalized coupling strength
was significantly higher in the LVF group (p < 0.05). For
both ripples and FRs, in LVF group the mean coupling
phase was at around 120˚, while for PS group, it was
around 270˚ (p < 0.05) where 180˚ corresponded to the
trough of the SW. Spikes occurred more frequently at the
transition of up to down state in both groups (p < 0.05).
Conclusion: HFOs in the LVF group tend to occur during
the transition of up to down state, while in the PS group
they mostly occur during the transition of down to up state.
This feature may help classify these two groups using the
interictal data. Furthermore, the HFO‐SW pattern of cou-
pling in the PS group is similar to what is seen in healthy
channels. This may be due to the less diffuse damage in
the PS group, or the principal cell roll in both PS seizures
and generation of normal SWs.

045 | Physiological Ripples (80–250 Hz) are
Common in Eloquent Cortical Areas: Region‐
Specific Normative Values

B. Frauscher*, N. von Ellenrieder*, R. Zelmann*,†, C. Rogers*,
D. Nguyen‡, P. Kahane§, F. Dubeau*, J. Gotman*
*McGill University, Montreal Neurological Institute and Hospital,
Montreal, QC, Canada; †Massachusetts General Hospital and Harvard
Medical School, Department of Neurology, Boston, MA, United States;
‡Centre Hospitalier de l'Université de Montréal, Department of
Neurology, Montreal, QC, Canada; §Grenoble‐Alpes University Hospital
and Grenoble‐Alpes University, Department of Neurology, Grenoble,
France

Purpose: High‐frequency oscillations (HFOs) above 80 Hz
are a promising biomarker for the epileptogenic zone. One
challenge is that different brain regions generate highly
variable rates of physiological HFOs. Moreover, high‐fre-
quency activity (HFA) defined as longer lasting activity
above 80 Hz occurs in certain healthy brain areas. This
project established region‐specific normative values for
physiological HFOs and HFA.
Methods: Intracerebral stereo‐encephalography recordings
with channels displaying normal physiological activity were
selected from two tertiary epilepsy centers. All contacts
were localized in a common stereotactic space. Twenty‐
minutes from N2/N3 sleep were selected for automatic
detection of ripples (80–250 Hz), fast ripples (>250 Hz),
and HFA. Normative values are given for ripples, fast rip-
ples and HFA in 17 brain regions.
Results: A total of 1171 bipolar channels with normal
activity from 71 patients were analyzed. The mean ripple
rate was 2.5/min, median 1.05/min, and 95th percentile
9.6/min. The highest 95% percentile rates were in the
occipital cortex (mesial 24/min, lateral 21.5/min), the med-
ial and basal temporal regions (19.5/min), the transverse
temporal gyrus and planum temporale (15.1/min), the pre‐
and postcentral gyri (14.9/min), and the medial parietal
lobe (12.6/min). The mean rate of fast ripples was very
low (0.038/min). Only 5% of channels had a rate of more
than 0.2/min; these channels were located in the occipital
lobe, the hippocampus, and the transverse temporal gyrus.
HFA was observed in the medial occipital lobe (maximum
9.2% of recording time), pre‐ and postcentral gyri (7.4%),
transverse temporal gyri and planum temporale (7.0%), and
lateral occipital lobe (6.9%).
Conclusion: Physiological ripples are frequent in eloquent
cortical areas. This must be considered when using ripples
to delineate the epileptogenic zone. In contrast, physiologi-
cal fast ripples and HFA are rare, even in eloquent cortex.
This atlas is an open resource available for augmentation
and consultation on the web (http://mni-open-ieegatlas.re
search.mcgill.ca).
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046 | Single‐Neuron Activity Preceding Human
Epileptic Seizures

N. Cohen*,†, T. Gazit*, T. Hendler*,†, I. Fried†,‡, F. Fahoum†,§

*Tel Aviv Sourasky Medical Center, Functional Brain Center, Tel Aviv,
Israel; †Tel Aviv University, Tel Aviv, Israel; ‡Tel Aviv Sourasky Medical
Center, Neurosurgery, Tel Aviv, Israel; §Tel Aviv Sourasky Medical
Center, Neurology, Tel Aviv, Israel

Purpose: Single neuron studies in animals show that
epileptic seizures are preceded by pre‐ictal changes in neu-
ronal activity. However, animal models do not fully reflect
the complexity of human epilepsy and whether and how
these models translate to humans remains an open question.
There are very few publications reporting pre‐ictal neuronal
activity in humans with inconclusive findings. We aimed to
systematically study single neuronal activity and interac-
tions preceding epileptic seizures in various types of human
focal epilepsy.
Method: We studied patients with medically‐resistant focal
epilepsy who underwent invasive presurgical evaluation
monitoring using Fried‐Behnke depth electrodes. Macro‐
contacts recorded EEG and micro‐contacts recorded local
field potentials used for extracting single neuron activity
using supramagnetic clustering and wavelet analysis. Neu-
ronal firing rates (FRs) were analyzed separately before
and during the seizures and compared to background activ-
ity when no seizures occurred.
Results: We studied single neuron activity in 20 seizures
from 7 patients. 357 neurons were identified, and on aver-
age 44% of neurons demonstrated a significant pre‐ictal FR
change 100–200 seconds prior to first EEG change com-
pared to baseline (responding neurons). 42% of responding
neuron increased their FR whereas 58% decreased their FR
pre‐ictally. Single neuron recordings were available from
inside and outside the epileptic focus in 3 patients, and
only from outside the focus in 4 patients. A significant pre‐
ictal FR changes were more evident in the focus than out-
side the focus (42% vs. 14%, p < 0.01 Chi2 test).
Conclusion: Our findings show that seizures start much
earlier than evident from EEG alone. A subset of neurons,
mainly in the epileptic focus change their firing rates a few
hundreds of seconds prior to the EEG start. These findings
shed light on the mechanisms of seizures initiation and
their early spread.

047 | Clinical Utility of High Versus Low‐Density
EEG Source Imaging in Presurgical Evaluation:
Impact on Decision Making

M.T. Foged*, T. Martens*, N. Hamrouni*, L.H. Pinborg*,†,
O.B. Paulson*, M. Fabricius‡, S. Beniczky§,¶, The Danish
Epilepsy Surgery Group
*Copenhagen University Hospital, Rigshospitalet, Neurobiology Research
Unit, Department of Neurology, Copenhagen, Denmark; †Copenhagen
University Hospital, Rigshospitalet, Epilepsy Clinic, Department of
Neurology, Copenhagen, Denmark; ‡Copenhagen University Hospital,
Rigshospitalet, Department of Clinical Neurophysiology, Copenhagen,
Denmark; §Aarhus University Hospital, Department of Clinical
Neurophysiology, Aarhus, Denmark; ¶Danish Epilepsy Centre,
Department of Clinical Neurophysiology, Dianalund, Denmark

Purpose: To investigate the diagnostic added value of low‐
density (LD) and high‐density (HD) EEG source imaging
(ESI) in presurgical evaluation of patients with drug‐resistant
focal epilepsy. Previous clinical studies on EEG source
imaging addressed the accuracy, but little is known about the
clinical utility, defined as the added diagnostic value.
Method: Fifty‐eight patients undergoing epilepsy surgery
evaluation in Denmark between 2015 and 2018 were
included. LD ESI was based on long‐term video‐EEG record-
ings with standard 25 electrodes, and age‐matched template
head model. HD ESI was done using 90 minutes recordings
with 256 electrodes array, digitized electrode positions and
realistic head model using the patients′ individual MRI. The
multidisciplinary team made decisions in three steps: (1) based
on all data except ESI; (2) adding LD ESI to the dataset; (3)
adding HD ESI to the dataset. Changes in decision on patient‐
management options (stop / implantation of intracranial elec-
trodes / alterations in implantation plan/ operation) based on
LD ESI and HD ESI were noted in the database.
Results: Patient‐management has changed based on LD
ESI in 11/58 patients (19 %) and based on HD‐EEG ESI in
18/57 patients (32 %). This difference was significant
(p < 0.001).
Conclusion: ESI using HD array has significantly higher
clinical utility than ESI using LD EEG data, providing sig-
nificantly more, non‐redundant information for the presur-
gical evaluation.

048 | Multi‐Day Periodicity in Epilepsy

M. Baud*, J. Kleen†, E.A. Mirro‡, D. King-Stephens§, V.R. Rao†

*Inselspital, Bern, Switzerland; †University of California, San Francisco,
Neurology, San Francisco, United States; ‡Neuropace, Mountain View,
United States; §CMPC, San Francisco, United States

Purpose: Epilepsy is defined by the seemingly random
occurrence of seizures. However, recent quantitative analy-
ses revealed circadian and cluster organization, suggesting
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that brain activity is regulated over long timescales. A cen-
tral but unresolved question concerns the relationship of
seizure timing to Interictal Epileptiform Activity (IEA), a
marker of brain irritability. We took advantage of chronic
IEA and seizure detection from 37 patients implanted with
the Responsive NeuroStimulation (RNS) system to analyze
epilepsy rhythms over months to years.
Method: We formatted IEA hourly counts into continuous
time‐series and applied wavelet decomposition to resolve
component rhythms into periodograms and to estimate
instantaneous phase of oscillations. We used circular statis-
tics to accommodate for varying patient‐specific periodici-
ties and study phase clustering of seizures in a subset of
patients who had reliable seizure detection.
Results: We unraveled complex and intricate fluctuations
of IEA at the circadian and multidien (multi‐days) time-
scales. We found that seizures clustered on days when IEA
was rising on average. On the other hand, the circadian
timing of seizures was independent of circadian timing of
peak IEA across patients.
Conclusion: Our findings indicate that seizures are not
uniformly distributed over time, and that underlying multi-
dien rhythms of IEA are a critical biomarker for identifying
periods of high seizure risk. Tracking this biomarker opens
the way to preventative treatment strategies on the scale of
days.
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049 | Secular Trends in Sudden Unexpected
Death in Epilepsy (SUDEP) and Other Epilepsy‐
Related Deaths in Adults: A Nationwide
Population‐Based Study

G.K. Mbizvo*, C.R. Simpson†,‡, S.E. Duncan§, R.F. Chin*,¶

*University of Edinburgh, Muir Maxwell Epilepsy Centre, Centre for
Clinical Brain Sciences, Edinburgh, United Kingdom; †Victoria University
of Wellington, Faculty of Health, Wellington, New Zealand; ‡University of
Edinburgh, Usher Institute of Population Health Sciences and Informatics,
Edinburgh, United Kingdom; §Western General Hospital, Department of
Clinical Neurosciences, Edinburgh, United Kingdom; ¶Royal Hospital for
Sick Children, Edinburgh, United Kingdom

Purpose: To apply health informatics using national
administrative primary and secondary healthcare data to
determine rate, spectrum, and risk factors for epilepsy‐
related deaths (caused by epilepsy, its treatment, or co‐mor-
bidities) in Scotland.

Method: From an ongoing, Scotland‐wide, data‐linkage,
retrospective cohort and case‐control study, deaths occur-
ring between 01/01/09‐16 in adults (age ≥ 16 years) with
epilepsy are being identified from multiple sources. Death
certificates have been linked to administrative primary and
secondary care data, including electronic/paper medical
records and a national prescription dataset. Epilepsy diag-
noses are being identified in datasets through International
Classification of Disease (ICD‐10) codes (G40‐41), Read
Codes (including F25..), and antiepileptic drug prescrip-
tions. These diagnoses are being validated through in‐depth
review of medical records. Epilepsy‐related deaths are
being classified from death certificates (including post‐mor-
tem indicators) and medical records using a recently pub-
lished classification system. Mortality rate (MR) and
standardised mortality ratios (SMRs) have been estimated
using Office of National Statistics population data (quoting
95% confidence intervals (CI)).
Results: 2,149 epilepsy‐related deaths have been identi-
fied. Age‐standardised MR was 6.8 (CI 6.0–7.6)/100,000 in
2009, 6.4 (CI 5.6–7.1)/100,000 in 2012, and 9.1 (CI 8.2–
9.9)/100,000 in 2015. Deaths were significantly more com-
mon in young adults (aged ≤ 44 years); SMR for ages 16–
24 years was 6.0 (CI 2.3–9.7), and for ages 25–34 years it
was 3.7 (CI 1.9–5.6). SUDEP accounted for 38% of epi-
lepsy‐related deaths in adults aged ≤ 44 years. Identified
preventable risk factors include failure to refer to specialist
epilepsy services, lack of patient/carer education, drug
errors, and delayed specialist review.
Conclusion: Despite available advances in diagnosis and
treatment for epilepsy, premature epilepsy‐related death in
adults remains common and is not reducing. Those aged <
44 years are at particular risk; those in transition between
child and adult healthcare services are at highest risk. A
substantial proportion may be preventable.

050 | Car Crash Semiology: Characteristics of
Motor Vehicle Crashes Associated with Seizure

A. Neal*,†, R. Carne†, M. Odell‡, D. Ballek§, W. D'Souza*,†,
M. Cook*,†

*The University of Melbourne, Melbourne, VIC, Australia; †St Vincent's
Hospital Melbourne, Neurology, Melbourne, VIC, Australia; ‡Monash
University, Department of Forensic Medicine, Melbourne, VIC, Australia;
§Victoria Police, Corporate Strategy and Operational Improvement,
Melbourne, VIC, Australia

Purpose: To examine the characteristics of seizure related
vehicle crashes (SRC).
Method: Using a nested case‐control design we identified
and compared cases of SRC from confirmed epilepsy
patients with 137,163 non‐seizure related crash controls
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(NSRC) in the Australian state of Victoria. SRC were iden-
tified from approximately 20,0000 epilepsy specialist medi-
cal records by cross‐referencing this source with the
Victorian Police Traffic Incident database (VPTID) and the
Road Crash Information System Database (RCISD).
Results: Seventy‐one SRC involving 62 patients with epi-
lepsy were identified. All crashes were identified in the
VPTID and attributed to seizure by the treating epilepsy
specialist. Thirty‐seven SRC resulted in injury and could
be identified in the RCISD and compared to NSRC. Sei-
zure related crashes, as compared with NSRC, typically
involved a single vehicle (57% vs 29%, p < 0.001) carry-
ing a sole occupant (95% vs 48%, p = 0.001). Most SRC
began with an ‘out of control movement’ (51% vs 10%)
and the subsequent collision type differed significantly
between the groups (p < 0.001). The majority of SRC were
a ‘collision with a fixed object’ (54% vs 17%) involving an
‘off path on straight’ mechanism (48% vs 10%). Examining
the 71 SRC, generalised as compared with focal epilepsy
crashes involved younger drivers (p < 0.001), seizure pro-
voking factors (p = 0.033) and occurred earlier in the day
(p = 0.004). Multiple collision characteristics differed
between generalised and focal epilepsy SRC.
Conclusion: Given the distinct crash features associated
with SRC, we propose that clinicians, crash investigators
and driver licencing authorities incorporate collision charac-
teristics into the overall assessment of crashes suspected to
be due to seizure. These findings support research into
restricting driving at times immediately after risk periods
and driver supervision as methods of harm‐minimisation.

051 | Epilepsy, Mortality and Population Risk
Factors in the Province of Saskatchewan, Canada
2005–2010
L. Hernandez Ronquillo*,†, L. Thorpe†, P. Pahwa‡, J. Tellez-
Zenteno*
*University of Saskatchewan/Collage of Medicine, Medicine/Neurology,
Saskatoon, SK, Canada; †University of Saskatchewan, Community Health
and Epidemiology, Saskatoon, SK, Canada; ‡University of Saskatchewan,
Canadian Center for Health and Safety in Agriculture, Saskatoon, SK,
Canada

Purpose: To examine patterns of mortality over six years
for a population with epilepsy compared with the general
population and assess possible factors which increase the
risk of death at the population level.
Method: A population‐based cohort study was established
from Saskatchewan's provincial health administrative data
including death from January 1st, 2001 to 2010. The popu-
lation was followed until termination of coverage, death, or
31 December 2010. For analysis of risk factors, we

included individuals identified as having epilepsy from Jan-
uary 01, 2005 to December 31, 2010, based on meeting
criteria for case definition of epilepsy (sensitivity= 88.9
95%CI 85.4–92.5 and specificity =92.4 95%CI 85.7–92.8).
All deaths recorded between 2005 and 2010 were included.
Prognostic factors among incident cases of epilepsy were
analyzed using the Kaplan‐Meier and the Cox log‐rank
methods.
Results: A total of 1470 deaths (816 in males and 654 in
females) occurred for 6,307,668 person‐year follow‐up per-
iod (2005–2010) in patients with epilepsy. These numbers
correspond to an overall adjusted mortality rate (MR) of
0.023 per 1000 person‐years (95%CI=0.022–0.024). The
all‐cause SMR for epilepsy based on the study group was
therefore 2.45 overall (95%CI 2.33, 2.58), 2.66 for males
(95%CI 2.48, 2.85), and 2.24 for females (95%CI 2.07,
2.42). The SMR remained constant over the six‐year period
of the study.Among incidence cases of epilepsy, received
income supplement, age group ≥60 after the first year of
diagnosis, and self‐declared Registered Indian status were
significant (p ≤ 0.05) prognostic factors for overall sur-
vival. On the other hand, sex and residence (rural/urban)
were not significant.
Conclusion: This is the first Canadian study of mortality
on epilepsy involving the entire age spectrum. There is
increased mortality risk in patients with epilepsy, and some
factors may increase this pattern.

052 | Quality of Life in Individuals with Epilepsy

J. Christensen*, M.N. Holmgaard*, A. Prior†, J.W. Dreier‡,
Y. Sun§

*Aarhus University Hospital, Department of Neurology, Aarhus,
Denmark; †Aarhus University, Research Unit for General Practice and
Section for General Medical Practice, Department of Public Health,
Aarhus, Denmark; ‡Aarhus University, National Centre for Register‐based
Research, Aarhus, Denmark; §Aarhus University Hospital, Department of
Clinical Epidemiology, Aarhus, Denmark

Purpose: To assess the quality of life in persons with epi-
lepsy (PWE) compared with persons without epilepsy in a
large Danish cohort.
Methods: We estimated the quality of life (QoL) among
PWE in a Danish nation‐wide survey “The Danish National
Health Survey 2010”. The survey included the internation-
ally validated questionnaire the 12‐Item Short‐Form Health
Survey version 2 (SF‐12 v2). The responses to the SF‐12
v2 were divided into the Physical Component Summary
(PCS‐12) and the Mental Component Summary (MCS‐12).
The outcomes of SF 12 v2 were stratified by psychiatric
co‐morbidity.
Results: A total of 258,613 persons were invited including
2,009 (0.8%) PWE (1,006 men and 1,003 women). A total
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of 158,782 persons responded (overall response rate 61.4
%). The response rate among PWE (47.7%) was lower than
for persons without epilepsy (61.5%) (P < 0.001). The
quality of life was lower in PWE compared with persons
without epilepsy for both the PCS‐12 and the MCS‐12
(median score 48.0 vs. 53.4; P < 0.001 and 49.6 vs. 53.0;
P < 0.001 respectively). The PCS‐12 and MCS‐12 was
lower in PWE for both men (P < 0.001 and P < 0.001
respectively) and women (P < 0.001 and P < 0.001 respec-
tively) when compared with persons without epilepsy. The
PCS‐12 and MCS‐12 scores were even lower in PWE with
co‐morbid psychiatric disease compared with PWE without
psychiatric disease (P < 0.001 and P < 0.001 respectively).
Conclusion: In this large national survey, PWE had lower
QoL compared with persons without epilepsy. This was
found for both men and women. The quality of life was
particularly low in PWE who had co‐morbid psychiatric
disease.

053 | Sex Differences in Febrile Seizures

J.W. Dreier*, M. Vestergaard†, J. Li‡, J. Christensen§

*Aarhus University, National Centre for Register‐based Research, Aarhus,
Denmark; †Aarhus University, Research Unit for General Practice and
Section for General Medical Practice, Department of Public Health,
Aarhus, Denmark; ‡Aarhus University Hospital, Department of Clinical
Epidemiology, Aarhus, Denmark; §Aarhus University Hospital,
Department of Neurology, Aarhus, Denmark

Purpose: To study the sex difference in incidence of feb-
rile seizures taking age, secular trends and familiar predis-
position into account.
Methods: The Danish Civil Registration System (CRS)
was used to identify all singleton children born in Denmark
between 1977 and 2011 who were alive at three months of
age (N = 2,103,232). The Danish National Hospital Regis-
ter was used to identify children hospitalized with febrile
seizures from 3 months to 5 years of age. Follow up ended
on 31st of December 2016 when all children in the cohort
had reached 5 years of age.
Results: Among all children followed, 75,593 (3.59%,
95% CI 3.57–3.62%) were hospitalized with febrile sei-
zures. Among 1,024,049 girls, the proportion with febrile
seizures was 3.26% (95% CI 3.22–3.29%), and among
1,079,183 boys, the proportion with febrile seizures was
3.92% (95% CI 3.88–3.84%). The Hazard Ratio (HR) of
febrile seizures was 21% higher among boys (HR 1.21
(95% CI 1.19–1.22)). The difference between boys and
girls was independent of age of first febrile seizure, birth
month, and calendar year. Among 75,593 children with
febrile seizures, 40,167 (53.1 %) have a younger maternal
sibling and of these 4,705 (11.7 %) also had febrile

seizures. Among younger girl siblings the risk of febrile
seizures was 11.2% (95% CI 10.8–11.7) and among
younger boy siblings the risk of febrile seizures was 12.6%
(95% CI 12.2–13.1). The risk of febrile seizures was 13%
higher in younger boy siblings than in girl siblings (HR
1.13, 95% CI 1.07–1.20).
Conclusions: The risk of febrile seizures was higher
among boys than in girls. The risk was independent of
family history, age of first febrile seizure, birth month, and
calendar year.

054 | Cost Savings and Improved Patient
Outcomes from Best Management of Epilepsy

T. Marson*, A. Boland*, J. Mahon*, A. Little†, R. Dickson*,
P. Boon‡, C. Depondt§, J. Martikainen¶, P. Ryvlin**,
R. Kälviäinen¶

*University of Liverpool, Liverpool, United Kingdom; †IBE Office, Dublin,
Ireland; ‡Ghent University, Ghent, Belgium; §Free University of Brussels,
Brussels, Belgium; ¶University of Eastern Finland, Kuopio, Finland;
**University Hospital of Lausanne, Lausanne, Switzerland

Purpose: Variability in access to epilepsy care results in
delayed diagnosis and access to treatments and surgery.
This results in poorer clinical outcomes and has economic
consequences. As part of the European Brain Councils
Value of Treatments programme we modelled the costs of
‘better’ management versus ‘current’ management, using
the UK as an example.
Method: Using the NICE‐guidelines as the reference for
better management, we constructed an economic model that
considered patient pathways from first seizure through to
epilepsy surgery, with a time horizon of 70 years. Costs
and quality adjusted life years (QALYs) were considered
from the perspective of the UK National Health Service
and discounted at an annual rate of 3.5%. The model path-
ways, and the assumptions underpinning the model, were
determined through consultation with EU clinical experts
and reviews of the clinical and economic literature, and
data from the SANAD study.
Results: Our model indicates that offering better care
would be cost effective. For better compared to standard
care, we estimate an incremental cost‐effectiveness ratio
(ICER) of £6,848 per QALY gained for people aged 20
with epilepsy. 97.6% of the monetary savings resulted from
preventing seizures and hence complications and admis-
sions. The overall incremental cost per person associated
with better management was £7,321 with an incremental
QALY gain of 1.069 per person. Results were robust to
sensitivity analyses.
Conclusion: Failure to provide good accessible epilepsy
care results in poorer clinical outcomes and excess cost to
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health services. Our results indicate that it would be cost
effective to do so, with ICERs per QALY much lower than
those typically estimated for new treatments and technolo-
gies. Our open access model is available in the public
domain and can be easily transferred between settings to
assess the economic impact of better management in any
other country.

EPILEPSY AND WOMEN;
NEUROSTIMULATION
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055 | TMS‐EEG as a Tool to Study the
Neuromodulatory Effects of Theta Burst
Stimulation

S. Carrette*,†, M.D. Moor*, K. Vonck*,†, S. Casarotto‡,
M. Fecchio‡, E. Carrette*,†, R. Raedt†, W. Wadman†,§,
W. Staljanssens¶, P. Boon*,†,**

*Ghent University Hospital, Department of Neurology, Gent, Belgium;
†Laboratory for Clinical and Experimental Neurophysiology,
Neurobiology and Neuropsychology LCEN3, Ghent University, Ghent,
Belgium; ‡University of Milan, Department of Biomedical and Clinical
Sciences ‘Luigi Sacco’, Milan, Italy; §University of Amsterdam,
Swammerdam Institute of Life Sciences, Amsterdam, Netherlands; ¶Ghent
University, MEDISIP, Ghent, Belgium; **Kempenhaeghe Academic
Center for Epileptology, Heeze, Netherlands

Purpose: Transcranial magnetic stimulation (TMS) com-
bined with electroencephalography (EEG) allows a direct
read‐out of cortical reactivity. TMS‐evoked potentials
(TEPs) are reproducible within subjects (Casarotto et al.,
PLoS One,2010;5(4):e10281) and may therefore be useful
to study neuromodulatory interventions, like TMS. This
study examines the modulation of TEPs by theta burst
stimulation (TBS), a therapeutic paradigm used in the con-
text of epilepsy.
Method: In 3 one‐week apart sessions, 6 healthy, right‐
handed male subjects undergo at random continuous TBS
(cTBS), intermittent TBS (iTBS) or sham stimulation over
the left primary motor cortex (600 pulses, 80% resting motor
threshold; rMT, neuronavigation‐controlled). TEPs (150
pulses, 3s jittered inter‐stimulus interval, 80% rMT) are
obtained before and after intervention. TBS‐induced changes
in cortical reactivity are quantified by computing the per-
centage of significantly different samples between pre‐ and
post‐TEPs on a single subject level (labelled DI ‐ Divergence
Index as in Casarotto et al.). Significantly different samples
are cumulated over the 0–250 ms interval across all channels
and across 2 regions‐of‐interest (ROI) channels near the coil
and corresponding contralateral channels.

Results: Stimulation intensity is comparable at the group
level among sessions, with stimulator output at 45 ± 5%
(mean±SD) in cTBS sessions, 44 ± 4% in iTBS sessions
and 44 ± 3% in sham sessions. All‐channels group mean DI
for cTBS is 2.42 ± 2.52%, for iTBS 3.05 ± 2.89% and for
sham stimulation 0.62 ± 0.77%. TEP modulation is predom-
inant nearby the stimulation site indeed, DI in ipsilateral
ROI versus contralateral ROI is 7.10 ± 9.41% versus
0.44 ± 0.43% for cTBS; 7.59 ± 6.33% versus 2.36 ± 2.95%
for iTBS; 1.61 ± 1.63% versus 0.53 ± 1.13% for sham.
However, statistical significance was not reached (paired t‐
test; p > 0.05).
Conclusion: This pilot trial demonstrates the feasibility of
meaningful DI calculation on TMS‐EEG recordings. There
is a trend towards potential neuromodulatory effects
induced both by cTBS and iTBS, mainly at the site of
stimulation. Studies in larger series are required to confirm
this.

056 | The Influence of Anti‐Epileptic Drug
Modifications in Second or Third Trimester of
Pregnancy on Fetal Outcome

A. Asranna*, P. Rini*, J. Manna*, T. Sanjeev*
*Sree Chitra Tirunal Institute for Medical Sciences and Technology,
Department of Neurology, Trivandrum, India

Purpose: The management of Women With Epilepsy
(WWE) in pregnancy is challenging and requires balancing
the risks of Major Congenital Malformation (MCMs)and
achieving adequate seizure control. Most studies have anal-
ysed the risks of Anti‐Epileptic Drugs (AED) exposure in
the first trimester. There is inadequate data to guide AED
changes during the second and third trimester with respect
to fetal outcome. The key questions we attempt to answer
in this study are‐ ‘How often are AED changes made dur-
ing pregnancy?’ and ‘What is the effect of these AED
changes on fetal outcome?’
Method: Data of WWE who were prospectively followed
up in the Kerala registry of epilepsy and pregnancy (KREP)
between 1998 and 2014 were analysed. The AED stoppage,
dose escalation, dose reduction, unchanged continuation or
addition during the second or third trimester in comparison
to the first trimester was tabulated for each drug. The malfor-
mation status and Developmental Quotient (DQ) of infants
of WWE at one year of age were extracted.
Results: 1609 WWE were included in the study. AEDs
were reduced/ stopped in 75 % of women on polytherapy
whereas 37.66 % of patients who were not on AEDs in the
first trimester were initiated on AEDs subsequently. There
was no significant change in the malformation risks related
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to AED changes in the second/ trimester for each AED.
The mean DQ of children of WWE who were exposed to
polytherapy was significantly lower than those exposed to
monotherapy (p = 0.007) but there were no significant dif-
ferences related to AED changes in the second/third trime-
ster.
Conclusion: AED modifications in the second/ third trime-
ster did not adversely affect fetal outcome. A more proactive
approach towards modification of AEDs for better seizure
control during pregnancy appears to be a safe strategy.

057 | Ex Vivo Effects of Valproic Acid on the
Human Placental Barrier: Findings from Gene
Array Studies

N. Tetro*, T. Imbar†, D. Wohl†, I. Eisenberg†, S. Yagel†,
M. Shmuel*, S. Eyal*
*The Hebrew University of Jerusalem, Institute for Drug Research, School
of Pharmacy, Jerusalem, Israel; †Hadassah Hebrew University Medical
Center, The Magda and Richard Hoffman Center for Human Placenta
Research, Jerusalem, Israel

Purpose: Valproic acid (VPA) has been reported since the
1980s to exert teratogenicity and impair fetal growth when
given to pregnant women. However, its effects on the
human placenta have not been evaluated. We hypothesized
that VPA affects the expression of placental carriers for
compounds essential for fetal development. Our objective
was to systemically study the ex vivo effects of VPA on
carrier expression in human placentas obtained during early
pregnancy.
Method: Placentas were collected from five elective preg-
nancy terminations in women without known epilepsy (ges-
tational age 7–10 weeks). Villous explant cultures were
exposed to VPA (42, 83, or 166 μg/mL) or the vehicle for
5 days. The mRNA expression of 37 major placental carri-
ers and transcription factors was evaluated using a cus-
tomized gene expression array.
Results: Two main gene clusters were identified. The lar-
ger cluster (27 genes) included the genes encoding all three
major folate uptake carriers (the reduced folate carrier,
folate receptor alpha and the proton‐coupled folate trans-
porter) and all the studied efflux carriers. The other (10
genes) included genes encoding carriers for glucose, amino
acids and thyroid hormones (e.g., GLUT1, LAT1 and
OATP4A1). Response to VPA differed among placentas,
and the between‐individual variability was the major inde-
pendent contributor to variance (e.g., R square=0.25 and
0.45 for folate receptor alpha and GLUT1, respectively).
Conclusion: VPA affects the expression of carriers for
compounds essential for fetal development, although the
magnitude of the effect significantly varies across

placentas. Expression of the placental carriers is coordi-
nately regulated, with clusters of carriers whose expression
are similarly regulated at both baseline and the presence of
VPA in each placenta. Better understanding of the mecha-
nisms underlying the between‐placentas differences in
response to VPA can help predict enhanced sensitivity to
VPA′s adverse fetal outcomes and direct personalized ther-
apy with AEDs in women of childbearing age.

058 | Behavioral Effects after in Utero Exposure
to Antiepileptic Drugs and Associations with
Family Factors: Preliminary Results of the Dutch
Observational Study EURAP & Development (NL)

Y. Huber-Mollema*,†, D. Lindhout*,‡, F.J. Oort†,
H.R. Rodenburg*,†, EURAP Development
*Stichting Epilepsie Instellingen Nederland SEIN, Heemstede,
Netherlands; †University of Amsterdam, Amsterdam, Netherlands;
‡Department of Genetics, Medical University Centrum Utrecht, Utrecht,
Netherlands

Purpose: Prenatal exposure to antiepileptic drugs (AEDs)
is associated with higher risks of congenital malformations
and long‐term developmental problems. Child behavior is
less well studied. This study focusses on the impact of cur-
rent maternal epilepsy on parenting which may also con-
tribute to child development and behavior, and on potential
differences between the four monotherapies VPA, CBZ,
LTG and LEV. For this purpose, we studied behavioral
problems of children at 6/7 years and its association with
family factors.
Methods: Children were included on the basis of an earlier
inclusion of the mothers with epilepsy in EURAP‐NL.
Only mother‐child pairs with pregnancy ascertained prena-
tally, after delivery, or up until three years of age before
testing were eligible for the current study. Parents com-
pleted behavioral and parenting questionnaires. The nature
and severity of behavioral problems were analyzed descrip-
tively. The association between child behavior, parenting
stress, and family functioning was analyzed by means of
correlational analyses. Multiple regression analyses were
conducted to evaluate differences between children exposed
to the four types of AEDs.
Results: Preliminary results (n = 158) show a high propor-
tion of children with scores within the clinical range in the
four respective AED groups Internalizing problems (VPA
19%, CBZ 19%, LTG 25%, LEV 21%); Externalizing prob-
lems (VPA 29%, CBZ 16%, LTG 14%, LEV 17%). These
behavioral problems were significantly correlated with par-
enting stress (r = 0.54, p < 0.000) and family functioning
(r = ‐0.39, p < 0.000). Possible differences between the
four AED groups are still further analyzed.
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Conclusion: The high frequency of children with clinical
problem behavior across the four AED types, and the cor-
relation with parenting stress and family functioning does
not allow for conclusions on causal relations and deserves
further analytical studies.

059 | Epileptiform Activity Detected within the
Anterior Nucleus of the Thalamus in Temporal
Lobe Epilepsy Patients

D. Fabo*, Z. Jordan*, L. Halasz†, M. Kiss*, A. Kelemenq*,
L. Entz†, L. Eross†

*National Institute of Clinical Neurosciences, Epilepsy Department,
Budapest, Hungary; †National Institute of Clinical Neurosciences,
Functional Neurosurgery, Budapest, Hungary

Purpose: Deep brain stimulation of the anterior nucleus of
the thalamus (ANT‐DBS) is an approved therapeutic
approach for drug resistant epilepsy. The precise detection
of the target can improve the therapeutic effect but little is
known of the yield of local field potentals (LFP) recording.
Our aim was the exact anatomical localisation and visual-
ization of the leads, and analyse LFP for epileptiform
events within the ANT.
Method: 15 patients suffering from medically intractable
bitemporal epilepsy were included in this study. Each
patient underwent bilateral DBS lead implantation (Med-
tronic 3389‐40, Activa PC IPG) under general anaesthesia.
Preoperative planning of proper trajectories has been car-
ried out using a Medtronic S7 Planning Station and Cra-
nial software on high resolution contrast T1, axial STIR,
coronal STIR, and 3D gradient echo sequence with two
inversion recovery times by visualizing the mamillothala-
mic tract as anatomical guidance. Postoperative CT
images were acquired at least 6 weeks after surgery for
electrode localization to exclude pneumocephalus related
artefacts. Patients were electrophysiologically monitored
with externalized leads in our Video‐EEG department for
2 nights. Ictal events (IE) and interictal epileptiform dis-
charges (IID) in the ANT and also on surface EEG were
investigated.
Results: Contacts were identified using three‐dimensional
Euclidean vector calculations after the co‐registration of
control CT images to T1 anatomical sequences. Active
contacts were selected according to proper placement
within the ANT to achieve the most feasible therapeutic
effect. IIDs appeared in the thalamus and on the scalp, both
in dependent and independent manner. Three patients had
seizures during VEM. Seizures did not start, but spread to
the ANT electrodes in all cases.
Conclusion: ANT participates in epileptogenic processes.
It seems that IIDs and IE spread to the ANT. Further

evaluation for seizure outcome of ANT‐DBS therapy and
correlation with ANT recordings are underway.

060 | Electrical Stimulation for Seizures
Induction during SEEG Exploration: Are They
Useful or Not?

R. Racila*,†, A. Trebuchon*,‡, S. Lagarde*,‡, D. Scavarda‡,
R. Carron‡, P. Chauvel‡, W. Gonzalez§, L. Tassi¶, G. Lo Russo¶,
I. Sartori¶, F. Cardinale¶, R. Mai¶, F. Bartolomei*,‡,
S. Francione¶

*APHM, Hôpital de la Timone, Service de Neurophysiologie Clinique,
Marseille, France; †Institute of Emergency Medicine, Department of
Neurology, Epileptology and Internal Diseases, Chisinau, Moldova,
Republic of; ‡Aix Marseille Université, INSERM, Institut de Neurosciences
des Systèmes, Marseille, France; §Nueva Granada University, Bogota,
Colombia; ¶Claudio Munari Epilepsy Surgery Centre, Neurosciences
Department, Ospedale Niguarda Ca’ Granda, Milan, Italy

Purpose: Direct electrical stimulations (ES) of the cerebral
cortex (with the aim of triggering seizures) have been per-
formed from the beginning of SEEG practice. However,
few data exist for proving the actual usefulness of this
diagnostic procedure. The present study aims to determine
whether seizures induced by ES during SEEG exploration
are a predictive factor for seizure outcome in patients who
underwent surgery for drug‐resistant epilepsy
Method: We retrospectively analysed 350 patients suffer-
ing from focal drug‐resistant epilepsy, operated on during
the period 2001–2016 in 2 European centers (Marseille,
Milan), following a SEEG study. As potential predictors
we included etiology (FCDI, FCDII, other malformation,
tumour) MRI data (positive /negative), age of onset, dura-
tion of epilepsy, age at surgery, topography of surgery
(temporal, frontal, temporal+, frontal+, posterior and large)
and if a seizure was induced by either low (LF) or high
(HF) frequency ES.The outcome at more than 2 years
(88,5%) was defined as good in case of Engel's class I. To
identify the potential predictors of outcome, the attributes
of each potential predictor were compared by univariate
(Fisher test) and multivariate analysis.
Results: Of the 350 patients, 63% has good outcome; MRI
was positive in 56.2%, 34.3 % had seizure induced by
LFES and 69,1% by HFES. No etiology was found in
28.6% patients, 5.1% have HS, 26.6% FCDII, 4.9% FCDI
and 15.1% another cortical malformation. Univariate analy-
sis demonstrated a significant correlation with favourable
outcome for etiology (FCDII, p = 0.001), positive MRI
(p = 0.018) and seizure induced by LFSE (p = 0.015).
These factors survived after multivariate analysis
(p = 0.03).
Conclusion: Our results show that inducing seizures by
LFES represents a positive predictive factor for seizure
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outcome after surgery, confirming the importance of LFES
performance during SEEG exploration.
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061 | Prevalence and Prognostic Risk Factors of
Refractory Juvenile Myoclonic Epilepsy: A
Systematic Review and Meta‐Analysis
R. Stevelink*, B.P.C. Koeleman*, J.W. Sander†, F.E. Jansen*,
K.P.J. Braun*
*University Medical Center Utrecht, Utrecht, Netherlands; †Stichting
Epilepsie Instellingen Nederland SEIN, Heemstede, Netherlands

Purpose: Juvenile myoclonic epilepsy (JME) is often con-
sidered to have a good prognosis, which could lead to
overoptimistic counseling by physicians. However, a signif-
icant proportion of JME patients will not become seizure
free despite adequate treatment. In this systematic review
and meta‐analysis, we aimed to assess the prevalence and
prognostic risk factors for refractory JME.
Methods: We systematically searched PubMed and
Embase and included 44 eligible studies which reported
seizure outcome after AED treatment in cohorts of patients
with a diagnosis of JME. Random‐effects meta‐analysis
was performed to study the prevalence of refractory JME,
and of seizure‐recurrence after AED withdrawal in well‐
controlled patients. Studies reporting potential prognostic
risk factors in relation to seizure outcome were included
for subsequent meta‐analysis of risk factors for refractory
JME.
Results: Overall 35% (95%‐CI 29–40%) of reported JME
patients (n = 3320) were refractory. However, there was
much heterogeneity between studies. Seizures recurred in
70% (95%‐CI 48–89%) of patients who attempted to with-
draw AED treatment after a period of seizure‐freedom
(n = 121). Analysis of seizure outcome by publication year
suggests that the prognosis of JME has not improved since
the first publication by Dieter Janz in 1958. Meta‐analysis
of potential prognostic risk factors revealed that the pres-
ence of three seizure types, having absence seizures, the
presence of psychiatric comorbidities, an earlier age at sei-
zure onset, a history of childhood absence epilepsy, and
having praxis‐induced seizures are risk factors for refrac-
tory JME.
Conclusion: Although our study comes with a number of
limitations, the results suggest that refractory JME is more
common than expected, and we identified 6 significant risk

factors. However, these risk factors are likely to be inter‐
related. A multivariate analysis with individual patient data
is required to establish which of these are independent risk
factors. This could improve care in JME patients at risk of
refractory epilepsy.

062 | Perampanel (PER) add‐on Therapy in
Children with Refractory Focal Epilepsy: Are
there any Most Efficacious AED Combinations?

M. Nikanorova*, P. Gellert*, K. Ehrenreich*, M. Soendergaard*,
C. Vittenbach*
*Danish Epilepsy Centre, Children Department, Dianalund, Denmark

Purpose: To assess the clinical efficacy of PER combined
with other newest AEDs in children with refractory focal
epilepsies.
Method: The study population comprised 68 children (34
boys, 34 girls, aged between 4–18 years) with refractory
focal and multifocal epilepsies. PER was given as add‐on
therapy at the doses 4 ‐12 mg/day. Prior to PER treatment
all patients have tried more than four AEDs. The treatment
duration varied between 6 and 46 months. The clinical effi-
cacy of PER combined with other newest AEDs ‐ eslicar-
bazepine (ESL), Lacosamide (LCM), Zonisamide (ZNS),
Rufiamide (RFM) ‐ was evaluated.
Results: At the end of follow‐up nine patients were sei-
zure‐free (group 1), 25 had > 50 % seizure reduction
(group 2), 23 ‐ < 50% seizure reduction (group 3) and 9
were non‐responders (group 4). In groups 1 and 2 (n = 34)
twelve patients received combination of PER and ESL, 8 ‐
PER + LCM, 7 ‐ PER + ZNS, 6 ‐ PER + RFM. In groups
3 and 4 (n = 32) no one received PER + ELS, 3 patients
were on combination of PER and LCM, 6 ‐ PER + ZNS
and 4 children ‐ PER + RFM. The combinations of PER
and ESL or PER + LCM had the higher clinical efficacy
and better tolerability compared with the other AED com-
binations.
Conclusion: This preliminary data indicate that combina-
tions of PER with either ESL or LCM might be one of
most efficacious ones in treatment of refractory focal epi-
lepsy in children.
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063 | The Association of Polymorphisms in
Genes Involved in Metabolism and Transport of
Antiepileptic Drugs with the Presence of Adverse
Drug Reactions in Slovenian Children and
Adolescents with Epilepsy

S. Bertok*,†, Z. Rener Primec‡,§, V. Dolžan¶, K. Goričar**,
K. Trebušak Podkrajšek*
*University Medical Centre, University Children's Hospital, Centre for
Medical Genetics, Ljubljana, Slovenia; †University Children's Hospital,
University Medical Centre, Department of Pediatric Endocrinology,
Diabetes and Metabolic Diseases, Ljubljana, Slovenia; ‡University
Medical Centre, Department of Child, Adolescent and Developmental
Neurology, Children's Hospital, Ljubljana, Slovenia; §University of
Ljubljana, Faculty of Medicine, Ljubljana, Slovenia; ¶Faculty of Medicine,
University of Ljubljana, Pharmacogenetics Laboratory, Ljubljana,
Slovenia; **Faculty of Medicine, University of Ljubljana,
Pharmacogenetics Laboratory, Institute of Biochemistry, Ljubljana,
Slovenia

Purpose: The aim of the study was to evaluate the associ-
ation of polymorphisms in genes involved in metabolism
and transport of antiepileptic drugs with the occurrence of
adverse drug reactions.
Methods: A total of 216 children and adolescents with
epilepsy, followed at University Children′s Hospital, and
95 healthy controls were included in the study. All patients
were on antiepileptic treatment being either mono or poly-
therapy. The medical data of all patients were retrospec-
tively collected from electronic and/or paper records.
Response to AEDs was classified as a seizure remission or
drug‐resistance. The occurrence of the adverse drug reac-
tions was documented. DNA was isolated from blood sam-
ples using the FlexiGene DNA Kit. Molecular genetic
analysis was performed in order to analyse polymorphisms
in the genes CYP3A4, CYP2C9, CYP2C19, ABCB1,
ABCC2, and ABCG2.
Results: Patients on therapy with valproic acid and with
genotype TT of the polymorphism ABCB1 rs1128503 expe-
rienced cognitive impairment as a side effect 4 times more
frequent compared to the genotype CT for the same poly-
morphism. Patients with genotype AG of the polymorphism
ABCC2 rs2273697 had cognitive impairment as a side effect
3 times more frequent compared to genotype GG. Patients
with GG genotype of the polymorphism CYP2C19
rs4244285 had cognitive impairment 2.6 times more fre-
quent compared to genotype AA. In patients with genotype
AA of the same polymorphism, behavioural disorder was
2.8 times more frequent side effect compared to cognitive
impairment. In patients treated with carbamazepine or oxcar-
bamazepine, genotype AG of the polymorphism ABCC2
rs717620 behavioural problems side effect were 3 times
more frequent compared to genotype GG.
Conclusion: The results of our study may reveal some
mechanisms in developing side effects of antiepileptic

therapy and could become a useful tool in personalised
medicine.

064 | Prenatal MRI and Correlation with
Outcome at Two Years in Children with Tuberous
Sclerosis Complex

H.M. Hulshof*, E.M. Slot*, M.H. Lequin†, S. Jozwiak‡,
K. Kotulska‡, M. Feucht§, P. Krsek¶, K. Riney**, R. Nabbout††,
L. Lagae‡‡, K.P.J. Braun*, F.E. Jansen*
*University Medical Center Utrecht, Pediatric Neurology, Utrecht,
Netherlands; †University Medical Center Utrecht, Radiology, Utrecht,
Netherlands; ‡Instytut Pomnik‐Centrum Zdrowia Dziecka, The Children's
Memorial Health Institute, Pediatric Neurology, Warsaw, Poland;
§Medizinische Universitaet Wien, Pediatric Neurology, Vienna, Austria;
¶Motol University Hospital, Pediatric Neurology, Prague, Czech Republic;
**Lady Cilento Children's Hospital, Pediatric Neurology, Brisbane,
Australia; ††Institut National De La Sante et de la Recherche Medicale,
Pediatric Neurology, Paris, France; ‡‡Katholieke Universiteit, Pediatric
Neurology, Leuven, Belgium

Purpose: The diagnosis of tuberous sclerosis complex
(TSC) is increasingly made prenatally. Because the clinical
manifestations are extremely variable prenatal counselling
is challenging. To explore the value of prenatal MRI find-
ings, we performed a retrospective study in the participat-
ing centres of the EPISTOP consortium. In these
preliminary data we assessed the correlation between prena-
tal MRI findings and neurodevelopmental outcome and
refractory epilepsy at the age of 2 years.
Method: Children with definite TSC and follow‐up until the
age of two years whose prenatal MRI scan was available
were included. MRI scans and clinical datasheets were col-
lected. All prenatal MRIs were reviewed with a paediatric
neuroradiologist, blinded for clinical outcome. The MRIs
were scored according to number of lesions per lobe 0 indi-
cated no lesions or doubt, 1 indicated 1 small lesion and 2
indicated > 1 small lesion or ≥ 1 big lesion. A low lesion
sum score per child was defined as a score < the mean of
sum scores in the total cohort and a high score as ≥ mean.
Clinical characteristics were related to lesion score.
Results: 18 patients were included. Mean age at MRI was
32.7 weeks; TSC lesions were present in 94.4%. The mean
sum score of lesions was 4. At 2 years, 38.9% of patients
had refractory epilepsy and 50% developmental delay. Both
refractory epilepsy and intellectual disability were signifi-
cantly more frequent in patients with a high sum score vs.
patients with a low sum score, respectively 63.3% vs. 0%
(p = 0.013), and 60% vs. 0% (p = 0.026).
Conclusion: This study shows that children with TSC and
a low lesion sum score on prenatal MRI have a better clini-
cal outcome at two years. These findings may assist prena-
tal counselling in patients with TSC.
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065 | Health‐Related Quality of life in a
European Study of Non‐Institutionalized Children
with Epilepsy

F. Kirkham*,†, F. Vigevano‡, B. Wilken§, M. Raspall-Chaure¶,
D. Lee**, C.L. Reun††, T. Werner-Kiechle‡‡, L. Lagae§§

*University Hospital Southampton NHS Foundation Trust, Department of
Child Health, Southampton, United Kingdom; †Institute of Child Health,
University College London, London, United Kingdom; ‡Bambino Gesù
Children's Hospital, Department of Neuroscience, Rome, Italy; §Klinikum
Kassel, Neuropaediatrics, Kassel, Germany; ¶Vall d'Hebron University
Hospital, Department of Paediatric Neurology, Barcelona, Spain;
**BresMed Health Solutions, Sheffield, United Kingdom; ††Independent
Statistician, Sainte‐Anne, Guadeloupe; ‡‡Shire, Zug, Switzerland;
§§University Hospitals, Katholieke Universiteit Leuven, Pediatric
Neurology, Leuven, Belgium

Purpose: To assess health‐related quality of life (HRQoL)
in children with epilepsy who experience prolonged acute
convulsive seizures (PACS), and to investigate factors that
may predict poor HRQoL.
Method: Non‐institutionalized children (aged 3–16 years)
who had experienced ≥1 PACS within the past year and
had currently prescribed PACS rescue medication were
enrolled in a cross‐sectional study in Germany, Italy, Spain
and the UK (PERFECT‐3). Parents, clinicians, and patients
(if able and aged 13–16 years) completed the EQ‐5D‐3L;
patients aged 7–12 years completed the EQ‐5D‐Y (if able).
Results were summarized as EQ‐5D index scores, based on
a scale in which 1 is best possible health and 0 is dead.
Potential predictors of EQ‐5D index score were tested in
individual univariate generalized linear models and a global
multivariable model.
Results: Enrolled children (N = 286) had experienced from
1 to 400 PACS (median, 4) in the past year. Clinicians
reported that 216/281 patients (76.9%) had learning disabili-
ties of varying severity. Mean EQ‐5D index scores rated by
clinicians (n = 279), parents (n = 277) and patients
(n = 85) were 0.52 (standard deviation, 0.41), 0.51 (0.39)
and 0.74 (0.29), respectively. Increasing PACS frequency,
increasing severity of learning disability and specialist
school attendance were significantly associated with decreas-
ing EQ‐5D index score. In the multivariable model, having
learning disabilities was the best predictor of poor HRQoL;
attending a specialist school and being younger also had a
significant negative impact on EQ‐5D index score.
Conclusion: HRQoL was often very poor in children with
epilepsy whose PACS were managed with rescue medica-
tion in the community, with learning disability being the
most powerful predictor of HRQoL. Mean EQ‐5D index
scores were lower than published values for many other
chronic disorders, warranting further investigation into
ways of improving HRQoL in this population.
Study funded by ViroPharma (part of the Shire Group of
Companies).

066 | Impaired Sleep in Infants with Early‐Onset
Epilepsy: Comparison to Typically Developing
Peers and Predictors

M. Pisch*, J. Kung†, K. Vezyroglou†, C. Jones*, J. Kalser†,
M. Kurian*, C. Eltze†, F. O'Callaghan*,†, E. Hughes‡, M. de
Haan*, R. Scott*,†, J.H. Cross*,†

*University College London/Institute of Child Health, London, United
Kingdom; †Great Ormond Street Hospital for Children NHS Foundation
Trust, London, United Kingdom; ‡Evelina Children's Hospital, London,
United Kingdom

Purpose: Sleep disturbances are a common concern among
children with epilepsy. We compared sleep variables of
infants with early‐onset epilepsy with those of asymp-
tomatic typically developing infants and explored predictors
of sleep problems.
Method: Data on night and day sleep duration, night wak-
ing frequency, and time spent awake during the night in
infants aged 1 to 12 months with early‐onset epilepsy were
collected from families enrolled in a large population based
study using parent‐report (n = 87). Moreover, we assessed
information such as seizure type, age of seizure onset, and
response to medication. Sleep variables from infants with
epilepsy were compared to those from typically developing
babies aged 3.5 to 11 months (n = 160; Pisch, 2015).
Results: An analysis of covariance controlling for age
showed that typically developing infants slept significantly
longer during the night, p = 0.003, woke less often,
p = 0.020, and spent less time awake after sleep onset,
p = 0.069. Parents of infants with epilepsy reported signifi-
cantly more sleep problems, p = 0.034; especially, when
the response to medication was poor. Further, parents
adapted their parenting strategies they were more likely to
put infants to bed asleep, p = 0.020, and staying in the
room until the infant was asleep, p = 0.018. Infants with
multiple seizure types spent significantly more time awake
during the night, p = 0.033. Moreover, sleep was associ-
ated with the delay between seizure onset and testing when
controlling for age ‐ the shorter the delay, the more awak-
enings, p = 0.066.
Conclusion: Sleep variables in infants presenting with
early‐onset epilepsy already differ from typically develop-
ing infants shortly after diagnosis and relate to age at sei-
zure onset, response to medication, and seizure type.
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067 | Seizure Outcomes after Resective Single‐
Stage Epilepsy Surgery in Children and
Adolescents

G. Gröppel*, C. Dorfer†, S. Samueli*, A. Dressler*,
A. Mühlebner*, D. Prayer‡, T. Czech†, M. Feucht*
*Medical University Vienna, Department of Pediatrics and Adolescence
Medicine, Epilepsy Monitoring Unit, Vienna, Austria; †Medical University
Vienna, Department of Neurosurgery, Vienna, Austria; ‡Medical
University Vienna, Department of Radiology, Vienna, Austria

Purpose: The value of intraoperative electrocorticography
(ECoG) to define epileptogenic areas and the impact on the
enhancement of postoperative seizure control after epilepsy
surgery is still debated. Aim of this study was to evaluate
the informative and prognostic value of ECoG performed
during ′single stage surgery′ in children and adolescents. :
Methods: We prospectively included all patients with
structural focal epilepsies due to suspected FCD type II
who had single‐stage lesionectomy after non‐invasive
presurgical evaluation and intraoperative pre‐ and post‐
resection ECoG. Intraoperative ECoG was recorded with a
32 channel system with strip‐ and / or grid‐electrodes, posi-
tioned around the margins of the resection. Spikes were
defined as a transient with a mainly negative component
and duration of 20–70 ms. Fast activity was defined as
rhythmic bursts of polyspikes with a frequency faster than
13 Hz. All ECoGs were analysed visually. Postoperative
follow‐up were 24 months. The significance of both spikes
and fast activity for postoperative seizure outcomes was
analysed.
Results: 18 patients (5 girls) with drug‐resistant structural
focal epilepsies due to FCD type II were included. In the
post‐resection ECoG 55.6% (10/18) of the patients still had
epileptic discharges (spikes 10/18 patients, fast activity 5/
18 patients). Excellent postoperative seizure outcome was
seen in 66.7% (12/18) of the patients. There was a signifi-
cant correlation between the presence of fast activity in the
post resection ECoG and unfavorable seizure outcomes
(p = 0.009, 1/12 seizure free patients vs 4/6 patients with
continuous seizures). In contrast, the presence of spikes in
the post‐resection ECoG did not show any prognostic sig-
nificance in our patients (p = 0.502, 6/12 seizure free
patients vs 4/6 patients with continuous seizures).
Conclusion: Fast activity in the post‐resection ECoG
might be a negative predictor for postoperative seizure out-
come in patients with FCD type II‐associated epilepsies.

068 | Comparison of Subdural Grid Electrodes
and SEEG in Patients with Refractory Epilepsy in
Four Large European Centers

M. Rados*, M. Tisdall†, H. Cross†, B. Diehl‡, A. McEvoy‡,
A. Miserocchi‡, J. Duncan‡, S. Francione§, G. Lo Russo§,
K. Braun*, P. Van Eijsden*
*University Medical Center Utrecht, Utrecht, Netherlands; †Great
Ormond Street Hospital for Children NHS Foundation Trust, London,
United Kingdom; ‡National Hospital for Neurology & Neurosurgery,
London, United Kingdom; §Niguarda Hospital, Milan, Italy

Purpose: Localizing and delineating the epileptogenic
zone (EZ) is crucial for successful epilepsy surgery. When
scalp electro‐clinical and imaging data are insufficient,
intracranial EEG (icEEG) may be needed. We retrospec-
tively compared the outcome of the two icEEG techniques
subdural grids and stereoelectroencephalography (SEEG).
Method: Included were 844 consecutive patients (558
adults, 286 children) undergoing icEEG. Group1 SEEG
(n = 440), group2 subdural grids with/without ≤2 depth
electrodes(n = 359), group3 subdural grids with >2 depth
electrodes(n = 45). The hypothesis on the location of the
EZ based on the pre‐implant workup was compared to the
hypothesis after icEEG. Any unexpected adverse event that
was either symptomatic or required medical treatment or
surgical intervention was considered a complication. Sei-
zure outcome was defined according to the Engel classifi-
cation.
Results: The percentage of MRI‐negative patients differed
between groups (group1 = 41%, group2 = 23%, group3 =
22%, p < 0.001). In 20% of patients the icEEG led to a
change in hypothesis, this did not differ between groups.
The percentage of patients who underwent resection after
icEEG differed between groups (group1 = 71%, group2 =
82%, group3 = 67%, p < 0.001), 39% of SEEG patients
not undergoing resection had thermocoagulation. An Engel
1 score was seen in 54% of patients who underwent resec-
tion and had had a follow‐up ≥1 year, with a significant
difference between groups (group1 = 61%, group2 = 46%,
group3 = 56%. p < 0.001). The complication rate also dif-
fered between groups (major and minor group1 = 8%,
group2 = 27%, group3 = 32%, p < 0.001. Only major
group1 = 4%, group2 = 10%, group3 = 12%, p < 0.05).
Conclusion: SEEG patients are less likely to proceed to
resection than those undergoing subdural grids, but show
fewer complications and have a higher chance of seizure
freedom after resection. This could be due to patient selec-
tion criteria, with grids being used more for delineation of
superficial epileptogenic and neighboring eloquent areas,
whereas SEEG primarily aims to localize the EZ, often
when the a‐priori hypothesis is less well circumscribed.
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069 | Individual Prediction of Post‐Operative
Verbal Memory Decline in Temporal Lobe
Epilepsy: The Contribution of Postictal Memory
Testing

L. Sveikata*, N. Kavan*, A. Pegna*, C. Gobbo*, S. Momjian†,
F. Assal*, M. Seeck*, K. Schaller†, S. Vulliemoz*
*University Hospital of Geneva, Neurology, Geneva, Switzerland;
†University Hospital of Geneva, Neurosurgery, Geneva, Switzerland

Purpose: The prediction of verbal memory decline after
temporal lobe epilepsy surgery remains difficult at individ-
ual level. We evaluated the prognostic value of postictal
memory testing in predicting the post‐operative verbal
memory decline.
Methods: Seventy‐four consecutive patients were included,
who underwent temporal lobe epilepsy (TLE) surgery in
our center with preoperative interictal/postictal and post‐
operative memory testing. Verbal memory was evaluated
using Rey's auditory‐verbal learning task. Sensitivity (Sn),
specificity (Sp), positive predictive value (PPV), negative
predictive value (NPV) and area under the curve (AUC)
were calculated to find the best threshold to predict a post‐
operative verbal memory decline. The analysis was per-
formed for all TLE patients and for the subgroup with hip-
pocampal sclerosis (HS).
Results: The L‐TLE patients (n = 39) had lower verbal
memory scores than R‐TLE at 3 months (59 vs 79%) and
12 months (54 vs 79%) after surgery. The interictal scores
correlated with the post‐operative decline (CC = 0.415,
p < 0.001). The postictal verbal memory predictive value
was not significant in the whole group (p = 0.25). In HS
patients, the postictal verbal memory predicted the post‐
operative VDR decline (p = 0.03, AUC=0.694, CI [0.493–
0.895]). The 40% postictal decline had Sn of 46%, Sp of
90%, PPV of 63%, NPV of 82% and an AUC of 0.677 to
predict a significant post‐operative memory decline in
patients with HS.
Conclusions: Postictal memory is a non‐invasive bedside
measure that can help predict the post‐operative verbal
memory decline in patients with HS with an overall accu-
racy of 78%.

070 | Trans‐Third Ventricular Approach of
Stereotactic Radiofrequency Thermocoagulation
for Hypothalamic Hamartoma with Bilateral
Hypothalamic Attachment

H. Shirozu*,†, H. Masuda*,†, S. Kameyama*
*Nishi‐Niigata Chuo National Hospital, Hypothalamic Hamartoma
Center, Niigata, Japan; †Nishi‐Niigata Chuo National Hospital,
Department of Functional Neurosurgery, Niigata, Japan

Purpose: This study aimed to validate the effectiveness
and feasibility of stereotactic radiofrequency thermocoagu-
lation (SRT), in particular, SRT with trans‐third ventricular
approach (TT‐SRT) aiming simultaneous thermocoagula-
tion for contralateral attachment at a single‐staged treat-
ment, for patients complex‐shaped hypothalamic
hamartoma (HH) with attachment to bilateral hypothala-
mus.
Method: The clinical records of 150 patients with HH
who underwent SRT from 1997 to 2015 were retrospec-
tively reviewed. We extracted patients whose HH had
attachment to bilateral hypothalamus, and evaluated clinical
features, surgical outcomes, and complications.
Results: 68 patients (42 males; age at surgery, 1.7–
42 years, median, 5 years) and total of 98 SRTs were eval-
uated for this study. Of these, 21 patients (20.9%) required
reoperation. 21 patients with TT‐SRT at first surgery
showed significantly lower rate of reoperation (n = 2,
9.5%) than those without (19/47, 40.4%) (P = 0.011). Six
patients (8.8%) underwent SRT with contralateral approach
to the previous SRT (bilateral approach; B‐SRT) in reoper-
ation. Final overall seizure freedom rates were significantly
different among SRT approaches; 33/41 (80.5%) in patients
who underwent SRT with unilateral approach (U‐SRT), 2/6
(33.3%) in patients with B‐SRT, and 13/21 (61.9%) in
patients with TT‐SRT (P = 0.035). Final freedom rates of
gelastic seizure were not significantly different; 39/41
(95.1%) in patients with U‐SRT, 5/6 (83.3%) in patients
with B‐SRT, and 16/21 (76.2%) in patients with TT‐SRT
(P = 0.084). Final freedom rates of other types of seizure
were also not significantly different; 28/35 (80.0%) in
patients with U‐SRT, 3/3 (50.0%) in patients with B‐SRT,
and 5/11 (45.5%) in patients with TT‐SRT (P = 0.084).
Complication rate of TT‐SRT was not significantly differ-
ent compared with U‐SRT (P = 0.168), except for transient
hyponatremia improving within two weeks (P = 0.006).
Conclusion: TT‐SRT can be safely applied for complex‐
shaped HHs with bilateral hypothalamic attachment. TT‐
SRT provides valid surgical outcomes and reduce extra‐
invasiveness by avoiding reoperation in such cases.
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071 | Multi‐Unit Activity Underlies Epileptic Fast
Ripple EEG in the Mesial Temporal Lobe

F. Tommaso*, J. Niediek†, L. Stieglitz‡, P. Hilfiker§, K. König§,
F. Mormann†, J. Sarnthein*
*University Hospital Zurich, Neurosurgery Department, Zurich,
Switzerland; †University of Bonn, Bonn, Germany; ‡University Hospital
Zurich, Zurich, Switzerland; §Swiss Epilepsy Centre, Zurich, Switzerland

Purpose: To determine the relation between in vivo single
unit neural activity and co‐occurring high frequency oscil-
lations (HFO) recorded in the pre‐operative intracranial
EEG of the human mesial temporal lobe of epilepsy
patients.
Method: We correlated clinically relevant macro‐HFO (m‐
HFO) and micro‐HFO (μ‐HFO) automatically detected in
the ripple (80–250 Hz) and fast ripple (FR, 250–500 Hz)
spectral range with the underlying neuronal spiking activity.
Results: While μ‐HFO exhibited higher rate than m‐HFO,
only a subset of μ‐HFO co‐occurred with m‐HFO. Multiple
scale dynamics revealed the presence of fast spiking units
at the microscale that were highly synchronized with m‐FR
at the macroscale. Among the 213 isolated units (137 mul-
ti‐unit, 70 putative principal cells, 6 interneurons), 92%
exhibited a spike rate increase during m‐FR. Firing
occurred above 200 Hz and firing patters were locked to
the phase of the m‐FR.
Conclusion: By bridging the gap across spatial scales in
the interictal activity, we show the contribution of micro-
scale neuronal action potentials to the generation of clini-
cally relevant FR recorded in macroscale EEG.

072 | Seizure Control after Hemispherotomy in
Childhood and Adolescence: Can We Predict
Outcomes?

G. Ramantani*,†, M. Tisdall‡, J. Zentner§, F. Nees¶,
C. Bulteau**, K. Braun††, HEMI-HOPE Study Group
*University Childrens Hospital Zurich, Neuropediatrics, Epileptology,
Zurich, Switzerland; †Univerrsity of Freiburg/Medical Center, Epilepsy
Center, Freiburg, Germany; ‡Great Ormond Street Hospital for Children
NHS Foundation Trust, London, United Kingdom; §University of Freiburg
‐ Medical Center, Neurosurgery, Freiburg, Germany; ¶Central Institute of
Mental Health, Medical Faculty Mannheim, Heidelberg University,
Cognitive and Clinical Neuroscience, Mannheim, Germany; **Rothschild
Foundation Hospital, Pediatric Neurosurgery, Paris, France; ††Brain
Center Rudolf Magnus, University Medical Center Utrecht, Pediatric
Neurology, Utrecht, Netherlands

Purpose: Hemispheric epilepsy surgery is a long estab-
lished, radical, life‐changing treatment for refractory epi-
lepsy. Our study aimed to evaluate predictive factors for
seizure control after hemispherotomy in childhood and ado-
lescence.

Method: We retrospectively studied the clinical courses
and outcomes of 468 children with refractory epilepsy who
underwent hemispherotomy in five tertiary epilepsy centers
in the last two decades.
Results: Mean age at epilepsy onset was 1.9 years (range
0–14.3 years) and mean age at surgery was 5.7 years. The
underlying etiology was congenital in 42% children,
including 74 patients with hemimegalencephaly and 34
with hemispheric polymicrogyria, acquired in 35%, includ-
ing 7 patients with post‐infectious brain damage and 5
with hemiconvulsion‐hemiplegia epilepsy syndrome, and
progressive in 23%, 69 with Rasmussen encephalitis and
35 with Sturge Weber syndrome. Thirty‐six (8%) children
had continuous spike and wave during slow wave sleep
(CSWS) and 71 (15%) had unequivocal contralateral MRI
abnormalities. Twenty‐seven (6%) children had undergone
prior, less extensive resections with poor seizure outcome
and one child had a diagnostic callosotomy. Epilepsy dura-
tion prior to surgery ranged from 1.5 months to 17.8 years
(mean 3.9 years). Fifty‐four (12%) children developed
postsurgical hydrocephalus with need for ventriculoperi-
toneal shunt placement, whereas 25 (5%) suffered other
major complications. At final follow‐up of 1 to 17.1 years
(mean 5.1), 75% children were seizure‐free (Engel Ia),
53% without antiepileptic drugs. 77% of patients with
acquired, 71% with congenital (73% with polymicrogyria
but only 64% with hemimegalencephaly), and 83% with
progressive etiology remained seizure free. 83% patients
with CSWS, but only 45% patients with unequivocal con-
tralateral MRI abnormalities achieved postsurgical seizure
freedom.
Conclusion: In our study, the majority of the selected chil-
dren and adolescents achieved long‐term seizure freedom
that persisted after antiepileptic drug tapering. Etiology and
contralateral MRI findings should be taken into account as
predictors of seizure recurrence.
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073 | Epilepsy, β Amyloid and D1 Dopamine
Receptors: A Possible Pathogenetic Link?

C. Costa*, M. D'Amelio†,‡, M. Romoli*, P. Eusebi*, C. Liguori§,
A. Tozzi‡,¶, A. Romigi**, S. Siliquini*, E. Nardi Cesarini*,
N.B. Mercuri§,**, L. Parnetti*, P. Calabresi*,§

*University Hospital of Perugia, Neurology Clinic, Perugia, Italy;
†Laboratory of Molecular Neuroscience, Campus Bio‐Medico University,
Department of Medicine, Rome, Italy; ‡IRCCS Santa Lucia Foundation,
Rome, Italy; §IRCCS Santa Lucia, Roma, Italy; ¶University of Perugia,
Department of Experimental Medicine, Perugia, Italy; **Tor Vergata
University and Hospital, Neurophysiopathology Unit, Roma, Italy

Purpose: Experimental and clinical observations indicate
that amyloid‐β1‐42 (Aβ1‐42) peptide not only represents a
major actor in neurodegenerative mechanisms but it can
also induce hyper‐excitation in individual neurons and neu-
ral circuits. In this abnormal excitability, possibly leading
to seizures, the D1 dopamine receptors (D1R) may play a
role.
Method: Cerebrospinal fluid levels of Aβ1‐42 were mea-
sured in patients with late‐onset epilepsy of unknown etiol-
ogy. Moreover, the effect of amyloid peptide on the
hippocampal epileptic threshold and synaptic plasticity and
its link to D1R function, were tested in experimental mouse
model of cerebral amyloidosis and in acute model of Aβ1‐
42‐induced neurotoxicity.
Results: Among 272 evaluated epileptic patients, aged
>55 years, 35 suffered from late‐onset epilepsy of
unknown etiology. In these subjects cerebrospinal fluid
Aβ1‐42 levels were measured. The effects of Aβ1‐42 and
amyloid oligomers, as well as D1R modulation, on epilep-
tic threshold were analyzed by electrophysiological record-
ings in the dentate gyrus of mice hippocampal slices. We
found that Aβ1‐42 levels were significantly decreased in
cerebrospinal fluid of patients with late‐onset epilepsy of
unknown etiology with respect to controls suggesting the
cerebral deposition of this peptide in these patients. Aβ1‐42
enhanced epileptic activity in mice through a mechanism
involving increased surface expression of D1R and this
effect was mimicked by D1R stimulation and blocked by
SCH 23390, a D1R antagonist. Aβ1‐42 may contribute to
the pathophysiology of late‐onset epilepsy of unknown
origin.
Conclusion: Our preclinical findings indicate that the D1
dopamine receptor is involved in mediating the epileptic
effects of Aβ1‐42. This novel link between Aβ1‐42 and D1
dopamine receptor signalling might represent a potential
therapeutic target.

074 | Antiepileptic Properties of Combinatorial
NPY and Y2 Receptor Gene Therapy in a Chronic
Model of Temporal Lobe Epilepsy

E. Melin*, A. Nanobashvili*, U. Avdic*, R.C. Gøtzsche†,
D. Woldbye†, M. Kokaia*
*Lund University, Institution for Clinical Sciences, Lund, Sweden;
†University of Copenhagen, Center for Neuroscience, Copenhagen,
Denmark

Purpose: The purpose of the study was to investigate the
antiepileptic properties of combinatorial neuropeptide Y
(NPY) and Y2 receptor gene therapy in a chronic model of
temporal lobe epilepsy.
Method: The study was designed with translation in mind.
Hence, the experimental timeline was adapted to the poten-
tial clinical setup with the viral vector being administrated
unilaterally during the chronic stage of the disease. The
viral injection coordinates were individualized based on
MR imaging. Wistar male rats were injected with kainic
acid into the right hippocampus. 6 weeks after status
epilepticus the rats had MR imaging in order to identify
hippocampal areas after kainate‐induced lesion for the
administration of the viral vector, ipsilateral kainic acid
injection. The animals were then implanted with electrodes
for continuous telemetric video / EEG monitoring for three
weeks. Based on the seizure frequency, the animals were
matched/randomized into two groups, one receiving the
AAV containing the NPY/Y2 transgenes and the other an
empty construct. The animals were given three weeks to
recover, and then EEG‐Video monitoring was reinitiated
for three weeks. The two resulting monitoring episodes
were then compared in terms of abundance of spontaneous
recurrent seizures and seizure duration.
Results: Combinatorial NPY and Y2 gene therapy resulted
in a significant reduction in seizure frequency as reflected
in longer inter seizure intervals compared to control ani-
mals. Seizure duration was also significantly shorter in ani-
mals treated with the transgenes.
Conclusion: Taken together the results demonstrate the
antiepileptic effect of single vector, unilateral NPY and Y2
receptor gene therapy on spontaneous recurrent seizures.
This study is extending the translational potential of gene
therapy based on the NPY/Y2 combinatorial approach for
chronic epilepsy.
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075 | Effects of Common Antiepileptic Drugs on
Biomarkers of Oxidative Stress in a Human
Neuroblastoma Cell Line

R. Al-Mosawi*, A. Marson*, M. Pirmohamed*, G. Sills*
*University of Liverpool, Liverpool, United Kingdom

Purpose: We have explored the effects of several com-
monly used antiepileptic drugs (AEDs) on biomarkers of
oxidative stress and on the expression of related genes and
proteins in a human neuroblastoma cell‐line.
Method: SH‐SY5Y cells were grown under standard cul-
ture conditions. Cells were exposed to carbamazepine
(CBZ; 0–100 μM), levetiracetam (LEV; 0–300 μM), lamot-
rigine (LTG; 0–100 μM) and valproic acid (VPA; 0–
1000 μM) for 24 hrs. Malondialdehyde (MDA) concentra-
tion, superoxide dismutase (SOD) activity and reduced/oxi-
dised glutathione (GSH/GSSG) ratio were determined by
spectrophotometric assay. Expression of nuclear factor (ery-
throid‐derived2)‐like 2 (Nrf2), haemoxygenase‐1 (HOX‐1)
and NADPH quinone oxidoreductase‐1 (NQO‐1) was deter-
mined using real‐time PCR and western blot.
Results: MDA concentration was elevated following expo-
sure to CBZ (≤9.5‐fold), LEV (≤13.0‐fold), LTG (≤25.1‐
fold) and VPA (≤26.7‐fold) (all p < 0.01). In contrast,
SOD activity was reduced by a factor of up to 7.2
(p < 0.01), 2.5 (p < 0.05), 5.7 (p < 0.01) and 4.0
(p < 0.05) after incubation with CBZ, LEV, LTG and
VPA, respectively. The GSH/GSSG ratio was also reduced
following exposure to CBZ (≤7.8‐fold), LEV (≤14.4‐fold),
LTG (≤10.7‐fold) and VPA (≤17‐fold) (all p < 0.01).
Expression of the Nrf2 gene was increased by 75% follow-
ing exposure to both 100 μM CBZ and 1000 μM VPA,
while expression of HOX‐1 was increased by 66% and
63%, respectively (all p < 0.01). NQO‐1 gene expression
was increased after incubation with 100 μM LTG and
1000 μM VPA by 56% and 52%, respectively (both
p < 0.05). Relative expression of Nrf2, HOX‐1 and NQO‐
1 proteins was increased by 46% (p < 0.01), 26%
(p < 0.05) and 22% (p < 0.05) after exposure to CBZ,
LTG and VPA. LEV was without effect on expression of
all genes and proteins investigated.
Conclusion: These findings imply that several AEDs have
pro‐oxidant effects, albeit at high concentrations. This
could potentially limit their anticonvulsant activity and/or
contribute to their adverse effect profile.

076 | Alpha‐Lactalbumin Protects against
Pentylenetetrazole‐Induced Seizures in Mice
Reducing Intestinal Inflammation

C.D. Caro*, R. Citraro*, M. Iannone†, A. Leo*, G. De Sarro*,
E. Russo*
*University of Catanzaro, Science of Health, Catanzaro, Italy; †CNR,
Institute of Neurological Sciences, Pharmacology Section, Roccelletta di
Borgia, Italy

Purpose: α‐Lactalbumin (ALAC) is the major protein
component of bovine milk and possesses many pharmaco-
logical functions such as antioxidant, hypolipidemic,
hypoallergenic and antitumorigenic. It was previously
reported that ALAC exerts significant protective activity
against seizures in animal models and part of its effects are
mediated by the inhibition of NMDA receptors through the
glycine binding site [1,2]. Recently, several studies have
shown a bidirectional communication between the brain
and the gut microbiota. Aim of this study was to evaluate
whether ALAC would be able to reduce intestinal inflam-
mation induced by dextran sulphate sodium (DSS) and if
this action could reduce seizures in the pentylenetetrazole
(PTZ) model in BALB/c mice.
Method: Colitis was induced in mice by administering
DSS (4%, wt:vol) in drinking water ad libitum for 6 days,
followed by DSS‐free water up to day 13. Drug treatments
as follow were started at day 3 ALAC (375 mg/kg), Val-
proic Acid (600 mg/kg), Sodium Butyrate (100 mg/kg) and
Mesalazine (15 mg/kg). On day 14th, mice were tested for
PTZ susceptibility and samples were collected for intestinal
analysis of inflammation and damage.
Results: ALAC treatment reduced colitis symptoms and
colon damage and significantly decreased polymorphonu-
clear cell infiltration scores compared to the DSS group
and other groups and in western blot analysis there was a
reduction of inflammatory markers (COX‐2, iNOS and
NFkB). Moreover, ALAC treatment restores levels of pro-
pionic and butyric acid in stool samples. DSS‐dependent
intestinal inflammation significantly decreases PTZ seizure
threshold and ALAC treatment completely prevents this
phenomenon.
Conclusion: Our data support the concept that intestinal
inflammation can predispose to seizures and that ALAC,
improving intestinal inflammation, has antiepileptic effects
also through this mechanism.
References: [1] Citraro R et al. Epilepsy Res. 2011;95:60‐9
[2] Russo E et al. Neuroscience. 2012;226:282‐8.
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078 | Systemic Delivery of Antagomirs Targeting
Mir‐134 Timed with Blood‐Brain Barrier Opening
are Disease‐Modifying in Experimental Epilepsy

C. Reschke*, L.A. Silva*, M. Rosso*, V. Vangoor†,
G. Brennan*, A. Sanz-Rodrigues*, A. Batool*, M. Campbell‡,
J. Pasterkamp†, D. Henshall*
*Royal College of Surgeons in Ireland, Physiology and Medical Physics,
Dublin, Ireland; †UMC Utrecht, Department of Translational
Neuroscience, Utrecht, Netherlands; ‡Trinity College Dublin, Smurfit
Institute of Genetics, Dublin, Ireland

Brain excitability is largely driven by the high excitatory
synaptic input in the dendrites; and these are partially con-
trolled by compartmentalized protein synthesis under influ-
ence of microRNAs (miRNA). MiRNAs are small non‐
coding RNAs responsible for regulating gene expression.
Among them, miR‐134 was found to localize to dendrites
and regulate spine size by decreasing Lim kinase‐1 (Limk‐
1) translation. We previously showed that miR‐134 levels
are increased in experimental and human temporal lobe
epilepsy, and that the knockdown of miR‐134 [by intrac-
erebroventricular injection of antisense oligonucleotides
(antagomirs; Ant)] consistently suppressed evoked and
spontaneous seizures in several experimental models. Seek-
ing for clinical translation, we tested systemic delivery of
these macromolecules, timing delivery to coincide with
blood‐brain barrier (BBB) disruption after status epilepticus
(SE) in mice. We also investigated the mechanism of the
potent disease‐modifying effects presented by Ant‐134. SE
was induced in adult mice by an intra‐amygdala injection
of kainic acid. BBB permeability was assessed by dye
injections, extravasation of serum protein, two‐photon
microscopy and MRI. Successful delivery of Ant‐134 was
confirmed by in situ hybridization. Spontaneous seizures
were tracked by 24/7 long‐term video‐telemetry EEG
recording. In this model, BBB extravasation was apparent
2 h after SE. Mice underwent similar SE and were systemi-
cally injected with Ant‐134 at that time point. Ant‐134
treatment significantly reduced the number of spontaneous
seizures (p < 0.008) and the total time spent in epileptic
seizures (p < 0.005) recorded in mice compared with con-
trols. Seizure‐suppressive effects persisted up to 3 months
when Ant‐134 was no longer in the brain. This phenotype
was partly‐reversed by knockdown of Limk‐1 (p < 0.001).
Timed systemic delivery of Ant‐134 produced potent and
long‐lasting disease‐modifying effects. These findings sug-
gest efficacious antagomir therapy can be achieved using a
clinically‐relevant route and provide a rationale for pursu-
ing pre‐clinical development of Ant‐134 for epilepsy.
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079 | Design and Comparative Evaluation of the
Anticonvulsant Profile, Carbonic‐Anhydrate
Inhibition and Teratogenicity of Novel Carbamate
Derivatives of Branched Aliphatic Carboxylic
Acids with 4‐Aminobenzensulfonamide

D. Bibi*, H. Mawasi†, A. Nocentini‡, C. Supuran‡,
B. Wlodarczyk§, R. Finnell§, M. Bialer†

*Hebrew University of Jerusalem, School of Pharmacy, Jerusalem, Israel;
†Hebrew University of Jerusalem, Jerusalem, Israel; ‡Università degli
Studi di Firenze, Florence, Italy; §University of Texas at Austin, Austin,
United States

Purpose: In the present study, a novel class of carbamates
incorporating phenethyl or branched aliphatic chains with
6–9 carbons in their side‐chain, and 4‐benzenesulfonamide‐
carbamate moieties were synthesized and evaluated for
their anticonvulsant activity, teratogenicity and carbonic
anhydrase (CA) inhibition
Method: The evaluation of anticonvulsant activity in the
maximal electroshock seizure test (MES), subcutaneous
metrazol seizure test (scMet) and 6 Hz psychomotor test
(6 Hz), corneal kindled mouse (CKM) and the determina-
tion of minimal neurotoxicity using the rotarod test and
positional sense test and others were performed at the
National Institute of Health (NIH)‐National Institute of neu-
rological disorders and stroke (NINDS) as a part of the
Epilepsy Therapy Screening Program (ETSP). The terato-
genic properties of the newly designed compounds were
evaluated in the highly inbred SWV mice strain known for
its high susceptibility to VPAinduced neural tube defects
(NTDs). An applied photophysics stopped‐flow instrument
has been used for assaying the CA catalysed CO2 hydra-
tion activity.
Results: In mice, 3‐methyl‐2‐propylpentyl(4‐sulfamoylphe-
nyl)carbamate(1), 3‐methyl‐pentan‐2‐yl‐(4‐sulfamoylphenyl)
carbamate (9) and 3‐methylpentyl, (4‐sulfamoylphenyl)car-
bamate (10) had ED50 values of 136, 31 and 14 mg/kg
(MES) and 74, 53, and 80 mg/kg (6 Hz), respectively.
Compound (10) had rat‐MES‐ED50 = 13 mg/kg and ED50
of 59 mg/kg at the mouse‐corneal‐kindling test. These
potent carbamates (1,9,10) induced neural tube defects only
at doses markedly exceeding their anticonvuslnat‐ED50
values. None of these compounds were potent inhibitors of
CA IV, but inhibited CA isoforms I, II and VII.
Conclusion: The anticonvulsant properties of these com-
pounds and particularly compound 10 make them potential
candidates for further evaluation and development as new
AEDs.
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080 | Increased Network Segregation as a
Biomarker in Focal Epilepsy

M. Carboni*,†, M. Rubega†, G. Toscano*,‡, S. Tourbier§, P. van
Mierlo¶, F. Pittau*, P. Hagmann§, M. Seeck*, C.M. Michel†,
S. Vulliemoz*
*University Hospital of Geneva, EEG and Epilepsy Unit, Geneva,
Switzerland; †University of Geneva, Functional Brain Mapping Lab,
Department of Fundamental Neurosciences, Geneva, Switzerland; ‡C.
Mondino National Neurological Institute, Unit of Sleep Medicine and
Epilepsy, Pavia, Italy; §University Hospital of Lausanne, Department of
Radiology, Lausanne, Switzerland; ¶Ghent University ‐ iMinds Ghent,
Medical Image and Signal Processing Group, Department of Electronics
and Information Systems, Ghent, Belgium

Purpose: Abnormal brain network patterns in focal epi-
lepsy are related to surgical outcome. The epileptogenic
zone has been found to be functionally isolated interictally.
Our aim was to identify the interictal network differences
before surgery in patients with good post‐surgical outcome
(Engel class IA 1‐y) vs patients with bad‐outcome (Engel
class > IA 1‐y).
Method: We analysed interictal spikes in high‐density
EEG recordings of 16 patients with focal epilepsy who
underwent epilepsy surgery. The brain of each patient was
considered a time‐resolved digraph which nodes corre-
sponded to 81 atlas‐based cortical ROIs of the individual
brain MRI, obtained using the Connectome Mapper. As
directed edges between the nodes the information partial
directed coherence was calculated. Then, we compared the
Directed Transitivity (DT) and the Global Efficiency (GE)
between good‐outcome and bad‐outcome to emphasize the
brain ability to create clusters in response to the spikes.
Results: During the spike, DT (p < 0.01) and GE
(p < 0.01) increases significantly in good‐outcome com-
pared to bad‐outcome. These results most likely represent a
more clustered network in good‐outcome compared to bad‐
outcome. Good‐outcome seemed furthermore to better
counteract the propagation of the pathological activity.
Conclusion: We show an increased network segregation
reflected in the values of DT and GE in patients suffering
from focal epilepsy showing a post‐surgical good‐outcome
compared to bad‐outcome patients. This network isolation
may represent a ‘seizure‐protection’ mechanism in focal
epilepsy, and may be a further biomarker in helping the
clinician on predicting the surgery outcome.

081 | Costs Derived from of Status Epilepticus
(EE): Associated Factors and Relationship with
Duration

E. Santamarina*, B. Parejo Carbonell†, A. Alpuente‡,
Á. Gutiérrez VIedma†, L. Abraira*, B. Abarrategui†, M. Toledo*,
G. Mazuela*, X. Salas Puig*, M. Quintana*, I. García Morales†

*Hospital Vall Hebron, Epilepsy Unit, Barcelona, Spain; †Hospital
Clínico San Carlos, Epilepsy Unit, Madrid, Spain; ‡Hospital Vall Hebron,
Barcelona, Spain

Purpose: SE is an important source for direct costs due to
prolonged admissions, added to another expenses derived
from possible sequelae. However, studies of costs of illness
are lacking and they might be used to design future inter-
ventions. Based on these we aimed to study the cost of SE
and the factors related.
Method: We evaluated all SE patients admitted prospec-
tively in two tertiary hospitals. Demographic profile, etiol-
ogy, out‐of / in‐hospital debut, different timings
(admission, start of treatment, EEG performance, SE dura-
tion), destination at discharge as well as cost estimation of
the hospitalization were collected.
Results: 305 patients were evaluated (December/2012‐
July/2017) 195 out‐of‐hospital SE and 110 in‐hospital. The
out‐of‐hospital SE cost was significantly lower (6559 vs.
15174 €, p = 0.0001). In the out‐of‐hospital setting, the
cost was independently related to the level of conscious-
ness (p = 0.0001), the presence of complications
(p = 0.004), a potentially fatal etiology (p = 0.007) and
the SE duration (p = 0.021). In addition, the duration was
significantly longer in those discharged to rehabilitation/
care facilities (p = 0.006). On the other hand, the duration
and cost was significantly related to the timing of arrival at
hospital, the timing of EEG performance and an early start
of treatment. In in‐hospital SE, the cost was related to sex
(female) (p = 0.002), the presence of complications
(p = 0.003) and the etiology (p = 0.016), but not directly
to the duration or precocity of treatment.
Conclusion: The SE duration and a faster management
directly influences the cost derived from the out‐of‐hospital
SE. On the other hand, in in‐hospital patients, etiology and
complications are the main factors responsible for the cost.
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082 | Functional Mapping of Emotion
Recognition in Epilepsy Patients: An Intracranial
EEG Study

A. Kalina*, J. Hammer*, R. Janca†, P. Jezdik†, M. Tomasek*,
P. Marusic*
*Second Faculty of Medicine of Charles University and Motol University
Hospital, Department of Neurology, Prague, Czech Republic; †Faculty of
Electrical Engineering, Czech Technical University in Prague, Department
of Measurement, Prague, Czech Republic

Purpose: Resection of brain areas involved in emotion
processing could lead to a more rapid decline of cognitive
functions, specifically in the domain of emotion recogni-
tion. Our aim was to map brain structures involved in emo-
tion recognition by intracranial electroencephalography
(EEG).
Method: We examined 15 pharmacoresistant epilepsy
patients undergoing intracranial EEG monitoring as a part
of their presurgical evaluation. We used both visual (the
Ekman‐Friesen set of faces) and auditory emotional stimuli,
and, as a control stimuli, photos and sounds of musical
instruments (violin and piano). We identified intracranial
electrodes with significantly different reaction (P < 0.01) in
high‐gamma band (60–120 Hz) after stimulus presentation
to the emotional stimuli in comparison to musical instru-
ments.
Results: For facial emotions, significantly more activations
were consistently found in inferior and middle temporal
gyri, and inferior frontal gyrus (especially pars triangularis).
For the auditory stimuli, middle temporal gyrus and pla-
num temporale were more activated for emotional sounds
than for the musical instruments. In superior temporal
gyrus, different sites of activations were found for emo-
tional and non‐emotional stimuli. Lingual and middle fron-
tal gyri were more activated by images of musical
instruments than by facial emotions.
Conclusion: We found a complex network involved in
recognition of emotional stimuli and also different struc-
tures involved in emotion recognition from image and
sound. Thus, such emotion‐specific activations could be
used in the future as a potential biomarker of critical brain
structures to prevent postoperative deficit in emotion recog-
nition.
Supported by: GAUK 488217/2017; GACR 16‐07690S.

083 | Siblings of Epileptic Encephalopathy
Patients are at Risk for Depression and Anxiety:
Results from the Sibling Voices Survey

L.D. Bailey*, A.R. Gammaitoni*, B.S. Galer*, L. Schwartz†,
C. Schad*
*Zogenix, Inc., Medical and Scientific Affairs, Emeryville, United States;
†University of Washington, Department of Rehabilitation Medicine,
Seattle, United States

Purpose: Although Dravet syndrome (DS), Lennox‐Gas-
taut syndrome (LGS), and other childhood‐onset epileptic
encephalopathies (EEs) impart substantial impact on care-
givers, the impact on siblings of EE patients has not been
well studied. The Sibling Voices Survey addresses this
knowledge gap.
Methods: Four institutional review board (IRB)‐approved
online surveys were developed for parents, adult siblings,
and siblings 13–17 yr old (yo) and 9–12yo in consultation
with DS/LGS patient communities and healthcare profes-
sionals. Participants were recruited through patient advo-
cacy websites, social media websites, and patient
community events. Adults answered questions both retro-
spectively and currently. Four questions assessed potential
depressed mood, and 2 questions assessed potential anxiety
symptoms (0–3 scale, low‐high). Total scores ≥8 (de-
pressed mood) and ≥4 (anxiety symptoms) were considered
indicators of possible mood symptoms. Additional ques-
tions assessed sadness and stress over their sibling's diag-
nosis (0–10 scale, low‐high).
Results: Of 252 survey submissions, 120 siblings from
108 families responded (9–12yo, n = 24; 13–17yo, n = 17;
adults, n = 79). The distribution of diagnoses was DS
(n = 41), LGS (n = 13), and other EE (n = 53). Possible
depressed mood was reported in 21%, 24%, and 49% of 9–
12yo, 13–17yo, and adult siblings, respectively. Possible
anxiety symptoms were reported in 29%, 24%, and 37% of
9–12yo, 13–17yo, and adults, respectively. Sadness about
their sibling's diagnosis (score ≥6, 0–10 scale) was
reported by 50% of 9–12yo and 47% of 13–17yo. In addi-
tion, 28 adult siblings (35%) reported a history of treatment
for depression. Stress about their sibling's diagnosis (score
≥6, 0–10 scale) was reported by 21% of 9–12yo, 29% of
13–17yo, and 59% of adults.
Conclusions: Results from the Sibling Voices Survey sug-
gest that siblings of children with EE may warrant assess-
ment of anxiety and depressed mood symptoms by
healthcare providers. Increased awareness in the community
is also warranted.
The Sibling Voices Survey was supported by Zogenix, Inc.
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084 | Sexual Dysfunction in Patients with
Epilepsy

J. Šarić Sučić*, S. Jurić*, I. Marković†, S. Butković-Soldo*
*University Hospital Center Osijek, Neurology, Osijek, Croatia;
†University Hospital Dubrava, Neurology, Zagreb, Croatia

Purpose: According to the current working definition, sex-
ual health is a state of physical, emotional, mental and
social well‐being in relation to sexuality. Natural sexual
response of a human can be divided into four stages and
disturbance can occur in any one these stages desire,
excitement, orgasm and resolution. In patients with epi-
lepsy, the prevalence of sexual dysfunction varies between
38 and 71% and the pathophysiology is not completely
understood. Risk factor are genetic disposition, laterality of
epilepsy, type od antiepileptics, age, severity of seizures
and specific reproductive disorders. So aim of this work
was evaluate the frequency of sexual dysfunctions in
patients with epilepsy, the type of epilepsy and the type of
antiepileptic drugs (AEDs) and compare with healty indi-
viduals.
Method: Fourty ‐ eight patients with idiopathic epilepsy
and fourty ‐ eight healty person fill questionnaire that
quantifies sex drive, arousal, vaginal lubrication/penile
erection, ability to reach orgasm, and satisfaction from
orgasm. Sexual functions were evaluated by „The Arizona
Sexual Experiences Scale (ASEX)”, which is a user‐
friendly 5‐item rating scale. Possible total scores range
from 5 to 30, with the higher scores indicating more sexual
dysfunction. We excluded all patients with other severe
organic and psychiatric impairment and patient who were
not able to fill questionnaires.
Results: Results shows that the epilepsy is associated with
sexual dysfunction. Sexual dysfunction is more frequent in
women, older patients with epilepsy, patients with focal
epilepsy and in patients who take more antiepileptics.
Conclusion: Compared to healthy individuals of the same
age, sexual dysfunction is more common in women and in
older patients with epilepsy.

EPILEPSY SURGERY 2

29 AUGUST 2018

085 | The Immediate and Short‐Term Effects of
Bilateral Intrahippocampal Depth Electrodes on
Verbal Memory

C. Helmstaedter*, G. Gielen†, J.-A. Witt*
*University of Bonn, Epilepstology, Bonn, Germany; †University of Bonn,
Neuropathology, Bonn, Germany

Purpose: Different from previous studies, Ljung et al.
(2017) provide evidence of permanent cognitive conse-
quences of bilateral intrahippocampal depth electrodes for
verbal memory in patients who were not operated or oper-
ated in the right temporal lobe. Stimulated by this we pro-
vide historic data from patients who had been assessed
before implantation and after explantation of the electrodes
in the 90ties.
Method: 31 patients were assessed in regard to verbal
learning and memory (German RAVLT) before implanta-
tion, after explantation, and three months later after left/
right temporal lobe surgery.
Results: Between 50% and 70% of the patients showed an
individually significant memory decline due to implanta-
tion. Delayed racall and recgnition were more affeced than
learning, and declines were stronger in right temporal lobe
group. After surgery, significant recovery from post
implantation impairment is found in right temporal patients.
Left temporal resected patients stay on the level seen after
implantation and do not recover. Surgery has its own
effects in addition to the implantation. In both groups the
number patients with verbal memory deficits increases from
before to after surgery.
Conclusion: The results provide confirmative evidence of
significant detrimental effect of bilateral electrodes
implanted along the axis of the hippocampus on verbal
memory in left and right temporal patients. The acute
effects can be considerable. There is significant functional
recovery from the implantation but implantation increases
the number of impaired patients after surgery. Right tempo-
ral patients appear at risk in particular. In response to these
findings we restricted indications for depth electrodes and
used different implantation schemes, different trajectories
and targets to minimize the risk of additional damage. Thus
the monitoring of invasive stereotactic approaches is rec-
ommended in order to find safe procedures for the patients.
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086 | Negative Motor Areas Investigated with
Intracranial Depth Electrodes

L. Baysal-Kirac*,†, C. Vollmar*, J. Bartkiewicz*, F.-W. Kreth‡,
S. Noachtar*
*University of Munich, Epilepsy Center, Department of Neurology,
Munich, Germany; †Okmeydani Research and Training Hospital, Istanbul,
Turkey; ‡University of Munich, Department of Neurosurgery, Munich,
Germany

Purpose: We investigated the localisation and distribution
of negative motor areas using cortical and subcortical elec-
trical stimulation in epilepsy surgery candidates.
Method: We analyzed the results of extraoperative electri-
cal stimulation in 40 out of 134 patients (20F, 20M, mean
age 30.6 ± 14.3) with negative motor responses (NMRs),
who underwent stereotactic intracerebral recordings for
planning of resective epilepsy surgery. The exact localisa-
tions of intracranial electrodes were defined by fusion and
3D reconstruction of post‐implantation CT and preoperative
MRI images.
Results: A total of 357 NMRs were elicited by stimulation
of 333 electrodes. Most of the NMRs were obtained by
subcortical stimulations (n = 285, 85.6%). NMRs were
intermixed with sites where positive motor, versive or sen-
sory responses were obtained in 99 (29.7%) of the elec-
trodes. Most of the electrodes eliciting NMRs were located
in frontal lobe (n = 309, 86.5%); mainly in superior
(n = 126, 35.3%), and middle (n = 71, 19.9%) frontal
gyrus. Most commonly contralateral NMRs of the upper
limbs were observed (n = 151, 42.3%), followed by global
(n = 79, 22.1%) and bilateral (n = 61, 17.1%) NMRs.
Stimulation of mesial frontal cortex resulted in bilateral
NMRs (n = 38, 62.3%) more frequently than purely con-
tralateral NMRs (n = 63, 41.7%) (p = 0.008). Electrodes
eliciting contralateral NMRs were mainly in inferior
(n = 39, 25.9 %) and superior (n = 34, 22.5%) frontal and
precentral gyrus (n = 29, 19.2%). Bilateral NMRs exhibited
a predominant distrubition in superior (31, 50.8%), global
NMRs in superior (n = 26, 32.3%) and middle (n = 22,
27.8%), NMRs of speech in middle (n = 16, 45.7%) and
NMRs of the tongue in superior (n = 21, 77.8%) frontal
gyrus. In seventeen patients removal of the epileptogenic
zone included negative motor areas. No permanent deficit
occurred.
Conclusion: NMRs can be elicited by stimulation of the
white matter predominantly of the frontal lobe. NMRs
could be caused by antidromic transmission to the negative
motor cortical regions or through orthodromic inactivation
of the descending motor pathway.

087 | Endoscopic Assisted Hemispherotomy: A
Comparative Study with Open Hemispherotomy to
Evaluate Efficacy, Complications and Outcome

S. Chandra*,†, M. Tripathi*
*All India Institute of Medical Sciences, New Delhi, India; †Centre of
Excellence for Epilepsy and MEG, New Delhi, India

Background: Endoscopic hemispherotomy (EH) has
emerged as a good alternative option for hemispheric
pathologies with drug‐resistant epilepsy.
Objective: To compare Endoscopic assisted and Open
hemispherotomy.
Methods: Prospective observational study. Primary out-
comes measures were frequency, severity of seizures, and
secondary outcomes were cognition, behavior and QOL
(quality of life). Blood loss, operative time, complications,
hospital stay also taken into account.
Results: N = 59 cases (males 42), 27 underwent OH (8
peri‐insular, rest vertical) and 32 EH. Mean age
8.65 ± 5.41, (EH 8.6 ± 5.3 years; OH 8.6 ± 5.7 years).
Seizure frequency/ day 7 ± 5.9 (EH 7.3 ± 4.6; OH
15.0 ± 6.2). Duration of seizures (years) 3.92 ± 1.24 (EH
5.2 ± 4.3; OH 5.8 ± 4.5). Number of drugs/ patient
3.9 ± 1.2 (EH 4.2 ± 1.2; OH 3.8 ± 0.98). Pathologies
included post infarct encephalomalacia 19 (EH 11), Ras-
mussen's syndrome 14 (EH 7), hemimegalencephaly 12
(EH 7), hemispheric cortical dysplasia 7 (EH 4), post
encephalits sequelae 6 (EH 2) & Sturge Weber syndrome 1
(EH 1). Mean followup was 40.16 + 17.3 months. 39/49
(79.5%) had favorable outcome ILAE score 1 & 2, in EH
19/23 (82.6%) and in OH 20/26 (77%) . There was no dif-
ference of primary outcome between EH and OH
(P = 0.15). Significant improvement seen in the behavioral/
quality of life performance but not IQ scores in both EH
and OH (p < 0.01, no inter group difference). Blood loss
(p = 0.02) and hospital stay (p = 0.049) significantly less
in EH.
Conclusion: Endoscopic hemispherotomy was as effective
as the open procedure in terms of primary and secondary
outcomes. It also resulted in lesser blood loss, and post‐
operative hospital stay.
Keywords: Endoscopic, hemispherotomy, hemimegalen-
cephaly, Sturge Weber syndrome, Rasmussen's syndrome,
Robotic, neuronavigation, intra‐operative MRI.
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088 | SYNGAP1 Developmental and Epileptic
Encephalopathy: Delineating the Phenotypic
Spectrum

D.R.M. Vlaskamp*,†, B.J. Shaw*, R. Burgess*, D. Mei‡,
M. Montomoli‡, H. Xie§, C.T. Meyers¶, B. Mark**,
D. Williams††, S.M. Maas‡‡, A.S. Brooks§§, G.M.S. Verheijen-
Mancini§§, I.M.B.H. de Graaf-van de Laar§§, A.M. van Hagen¶¶,
T. Ware***, R. Webster†††, S. Malone‡‡‡, S.F. Berkovic*,
R.M. Kalnins§§§, C.M.A. van Ravenswaaij-Arts†, MS
Hildebrand*, H.C. Mefford¶, Y. Jiang§,¶¶¶, R. Guerrini‡,****,
I.E. Scheffer*,††††,‡‡‡‡

*Austin Health, Melbourne, VIC, Australia; †University Medical Centre
Groningen, Groningen, Netherlands; ‡A. Meyer Children's Hospital,
Florence, Italy; §Peking University First Hospital, Beijing, China;
¶University of Washington, Seattle, WA, United States; **Walter and Eliza
Institute of Medical Research, Melbourne, VIC, Australia; ††Caulfield,
Melbourne, VIC, Australia; ‡‡Academic Medical Centre, Amsterdam,
Netherlands; §§Erasmus Medical Centre, Rotterdam, Netherlands; ¶¶VU
University Medical Centre, Amsterdam, Netherlands; ***Launceston
General Hospital, Launceston, TAS, Australia; †††The Children's Hospital
at Westmead, Sydney, NSW, Australia; ‡‡‡Lady Cilento Children's
Hospital, Bribane, QLD, Australia; §§§Murdoch Children's Research
Institute, Melbourne, VIC, Australia; ¶¶¶Beijing Institute for Brain
Disorders, Beijing, China; ****IRCCS Stella Maris, Pisa, Italy; ††††Royal
Children's Hospital, Melbourne, VIC, Australia; ‡‡‡‡The Florey Institute
of Neurosciences and Mental Health, Melbourne, VIC, Australia

Purpose: To investigate the SYNGAP1 phenotypic spec-
trum in an international patient cohort.
Method: We ascertained patients via investigators’ prac-
tices and social media and included those with (likely)
pathogenic SYNGAP1 mutations or chromosome 6p21.32
microdeletions including SYNGAP1. We interviewed fami-
lies using a standardized epilepsy questionnaire and
reviewed medical records, EEG and MRI results and sei-
zure videos to determine the patients’ phenotypes.
Results: 57 patients (53% male, median age 8 years) with
SYNGAP1 mutations (n = 53) or microdeletions including
SYNGAP1 (n = 4) were included. Epilepsy was diagnosed
in 56/57 patients 55 had generalized epilepsy, with focal
seizures in 7, and 1 had infantile spasms. The median age
at seizure onset was 2 years. We identified a novel type of
drop attack with eyelid myoclonia evolving to a myoclo-
nic‐atonic (5) or atonic (8) seizure. Other seizure types
included eyelid myoclonia with absences (64%), myoclonic
seizures (34%), atypical (20%) and typical (18%) absences
and atonic seizures (11%). In 25% of patients, seizures
were triggered by eating. Developmental delay preceded
seizure onset in 54/56 cases in whom early history was
available. All 56 patients with seizures had concurrent
developmental plateauing or regression and were diagnosed
with developmental and epileptic encephalopathies (DEEs).

Intellectual disability was present in 55/57 patients and was
moderate to severe in 50/55. Other frequent features
included behavioural problems (73%), a high pain threshold
(72%), eating problems including oral aversion (68%),
hypotonia (67%), sleeping problems (62%), autism spec-
trum disorder (54%) and ataxia or gait abnormalities (52%).
Conclusion: We identified SYNGAP1 as a distinctive gen-
eralized DEE typically with moderate to severe intellectual
disability, severe behavioural problems and a high pain
threshold. SYNGAP1‐DEE is distinct for its integration of
features of epilepsy with eyelid myoclonia and myoclonic‐
atonic seizures and its predilection for seizures triggered by
eating.

089 | The Socio‐Economic Impact of Dravet
Syndrome on Patients and their Caregivers in
Germany

A. Strzelczyk*, M. Kalski*, T. Bast†, A. Wiemer-Kruel†,
U. Bettendorf‡, M. Kieslich*, G. Kluger§, G. Kurlemann¶,
T. Mayer**, B.A. Neubauer††, T. Polster‡‡, A. Herting‡‡, S. von
Spiczak§§, R. Trollmann¶¶, M. Wolff***, K.M. Klein*,
J. Irwin†††, E. Gibson‡‡‡, D. Macdonald‡‡‡, A. Battersby‡‡‡,
S. Schubert-Bast*, F. Rosenow*
*Goethe University, Epilepsiezentrum Frankfurt Rhein‐Main, Department
of Neurology, Frankfurt am Main, Germany; †Epilepsy Center Kork,
Kork, Germany; ‡Neuropediatric Practice Hirschaid, Hirschaid, Germany;
§Epilepsy Center Vogtareuth, Vogtareuth, Germany; ¶University of
Münster, Neuropediatrics, Münster, Germany; **Epilepsy Center
Kleinwachau, Radeberg, Germany; ††University of Giessen,
Neuropediatrics, Giessen, Germany; ‡‡Epilepsy Center Bethel, Bielefeld,
Germany; §§Epilepsy Center Raisdorf, Raisdorf, Germany; ¶¶University of
Erlangen, Neuropediatrics, Erlangen, Germany; ***University of
Tübingen, Neuropediatrics, Tübingen, Germany; †††Zogenix International
Limited, Maidenhead, United Kingdom; ‡‡‡Wickenstones Ltd, Goring

Heath, United Kingdom

Purpose: Frequent seizures in Dravet syndrome (DS), in
addition to impaired behavioural and developmental perfor-
mance can place a significant burden on the patient, family
and the healthcare system and society. The objective of this
study was to determine the burden of illness associated
with DS in children and adults within the German health-
care system.
Method: Patients and their caregivers recruited by clinics
and the ‘Dravet Syndrom’ patient advocacy group in Ger-
many completed a retrospective questionnaire on demo-
graphic and clinical characteristics, patient and caregiver
QoL, and direct (doctors’ time, hospital beds, emergency
needs, therapy and medicine), indirect (time off work) and
out of pocket costs between April‐December 2017.
Results: Ninety‐one patients with DS (1.3–33.7 years old,
mean 10.0, median 8.5 years) and their caregivers partici-
pated in the survey. Most patients (77%) experienced at
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least one seizure in the past month and 30% a status epilep-
ticus in the previous 12 months. In addition to seizures,
patients had delayed speech development (78%), beha-
vioural problems (72%), attention deficit disorder (80%),
disturbance of motor skills and movement coordination
(86%), cognitive disorders (66%), muscular hypotension
(68%) and muscular spasticity (23%). Most patients (89%)
have a severely disabled pass, and 76% require significant
(level 1) to extreme (level 3) categories of nursing care
(level 1, 23%; level 2, 27%; level 3, 26%). While caregiver
EQ‐5D scores were comparable to the general adult Ger-
man population, 23% of caregivers had moderate (14%,
BDI‐II scores 20–28) or severe depression (9%, BDI‐II
scores 29–63). Patient seizure burden was the major con-
tributor to direct costs, and other costs (specialist care, ther-
apy for additional symptoms) were substantial.
Conclusion: Management of epilepsy symptoms in DS
requires substantial healthcare resources and depending on
the range and severity of additional symptoms, may require
significant to extreme categories of nursing care.

090 | Effects on Brain Excitability of Human
Healthy IgGs

L. Librizzi*, F. Colciaghi*, M. de Curtis*
*Fondazione IRCCS Istituto Neurologico ‘Carlo Besta’, Milano, Italy

Purpose: Serum auto‐antibodies directed against surface
neuronal antigens are found in patients affected by
encephalitis and seizures. How do antibodies (IgGs) access
the brain parenchyma is still under debate. In this study,
we aim to define the route of healthy IgGs accumulation in
the brain and to study their acute capability to eventually
modify the blood‐brain barrier (BBB) permeability, trigger
inflammatory processes or alter brain excitability.
Method: The experiments were performed in the in vitro
isolated guinea pig brain, which represents a unique prepa-
ration in which the BBB is preserved up to 5 hours, as
well as vascular and neuronal compartments (de Curtis
et al., 1998; Librizzi et al., 2001; Librizzi et al., 2006).
Control hIgGs were perfused intra‐arterially for 30 min.
Electrophysiological recordings were carried out continu-
ously starting from 15 min before the control hIgGs perfu-
sion and up to 60 min after the end of the treatment. Then,
brains were splitted into two hemispheres. One half was
fixed to evaluate by IHC assays gliosis, microglia activac-
tion and cellular uptake of hIgGs by tagged fluorescence.
The other hemisphere was snap‐frozen for WB analysis of
sub‐cellular localization of hIgGs.
Results: Interestingly, microglial cells moved from their
ramified to fully active phagocytic form exclusively at

white matter level. HIgGs signal co‐localized exclusively
with reactive microglial cells. WB analysis performed on
hippocampus and cortex homogenates obtained from con-
trol hIgGs treated vs untreated brains, confirmed the ability
of hIgGs to cross the BBB. Evoked responses in piriform
cortex after LOT paired pulse stimulation did not change
after hIgGs treatment. Instead, hIgGs perfusion induced an
increase of excitability in hippocampal formation.
Conclusion: These results suggest a major propensity of
white matter vessels to be impaired by continuous interac-
tion with IgGs and demonstrate the pathogenicity of control
IgGs following their access to brain parenchima.

091 | Risk Factors for Early Mortality in SCN8A
Related Epilepsy

E. Gardella*,†, K. Johannsen*,†, K. Howell‡,§,¶, D.M. Smith**,
I. Helbig††, I.E. Scheffer‡,§,‡‡, S.R. Møller*,†, G. Rubboli*,§§

*The Danish Epilepsy Centre, Dianalund, Denmark; †University of
Southern Denmark, Institute for Regional Health Services, Odense,
Denmark; ‡Royal Children's Hospital, Department of Neurology,
Parkville, Australia; §University of Melbourne, Department of Pediatrics,
Parkville, Australia; ¶Murdoch Children's Research Institute, Parkville,
Australia; **Minnesota Epilepsy Group, Saint Paul, United States; ††The
Children's Hospital of Philadephia, Division of Neurology, Philadelphia,
United States; ‡‡University of Melbourne, Austin Health, Department of
Medicine, Melbourne, Australia; §§University of Copenhagen,
Copenhagen, Denmark

Purpose: SCN8A‐related epilepsies range from a severe
developmental and epileptic encephalopathy (DEE) to
benign familial infantile epilepsy (BFIS), including cases of
intermediate severity. Early mortality due to Sudden Unex-
pected Death in Epilepsy (SUDEP) occurs in about 10% of
reported SCN8A‐epilepsy patients. We aimed to investigate
the risk factors for early death in SCN8A.
Methods: We reviewed the histories of 185 published and
unpublished patients with SCN8A‐epilepsy (128 DEE, 57
milder/benign), obtaining further details about the cause of
death.
Results: In this cohort, ten deaths occurred, including all
the eight previously published patients. Age at death ran-
ged from 16 months to 17 years; the majority (7/10) died
in early childhood. One patient, aged 13 years, died of can-
cer, likely unrelated to her SCN8A‐BFIS. Six patients with
severe DEE, out of 185 (3,2%), died in early childhood
(16 months‐5 years) coincident with a relentless worsening
of their epilepsy and neurological condition, followed in
five by respiratory infection and respiratory failure leading
to death. Three patients with DEE (1,6%) died from defi-
nite/probable SUDEP. The two cases with definite SUDEP
died at older age (15 and 17 years respectively). The over-
all mortality rate was 5.4% (10/185); the mortality rate
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among SCN8A‐DEE patients was 7% (9/128). The SUDEP
rate was 5.1/1000‐person‐years, which is lower than the
SUDEP rate for SCN1A‐ Dravet Syndrome (9.32/1000‐per-
son‐years). Moreover, as we calculated the SUDEP rate on
101 SCN8A‐patients, with available age at follow‐up, this
figure is likely to be an overestimate.
Conclusion: Our data suggest that only SCN8A‐DEE is
associated with an increased risk of early death, which in a
minority of cases is SUDEP (1,6%). Death most often
occurs in patients with severe SC8A‐DEE during early
childhood, in the setting of relentless worsening of their
epilepsy and neurological condition, leading to respiratory
failure that ultimately is fatal.

092 | Adult‐Onset Rasmussen Encephalitis:
Rational Long‐Term Management of Relapses and
Disease Progression

A. Stabile*,†, F. Deleo*, G. Didato*, C. Pastori*, I. Pappalardo*,
S. Matricardi‡, M. De Curtis*, F. Villani*
*Foundation IRCCS Neurological Institute “C. Besta”, Clinical
Epileptology and Experimental Neurophysiology Unit, Milan, Italy;
†University of Milano Bicocca, Department of Neurology, San Gerardo
Hospital ASST Monza, Monza, Italy; ‡Children's Hospital “G. Salesi”,
Ospedali Riuniti, Department of Neuropsychiatry, Ancona, Italy

Purpose: Rasmussen encephalitis (RE) is a chronic inflam-
matory disorder of childhood, but also described in adult
patients. AEDs are scarcely effective, and epilepsy surgery
may not be feasible in adults. Immunotherapy represents
the mainstay of treatment. The aim of this study is to pro-
vide rational recommendations on the management of
adult‐onset RE (A‐RE) relapses and disease progression.
Method: The study group comprises 9 patients (7 f, 2 m),
mean age at onset 24 yrs. (range 12–49). Diagnosis was set
according to the European Consensus (Bien et al., 2005),
confirmed in 3 patients by brain biopsy.
Results: Mean follow‐up is 13 yrs. (range 0–36). Frequent
relapses with refractory SE, EPC or high frequency focal sei-
zures and a progression of neurological deficits and brain
atrophy were observed. Relapses were treated with different
immunomodulatory approaches all cases received high dose
(HD) intravenous (IV) steroid pulses, mean administrations
per patient 1.4 (range 1–3); 8/9 patients received IV
immunoglobulins (IVIG) alone, mean 5.75 (range 2–9); in 4/
9 patients HDIV steroid was followed by IVIG. Other strate-
gies consisted in plasmapheresis, alone (3/9) or followed by
IVIG (1/9), and protein‐A immunoadsorption (3/9). Disease
progression was managed with chronic steroid therapy, com-
bined in 4/9 patients with immunosuppressants, starting with
azathioprine, followed by cyclophosphamide, mitoxantrone,
everolimus, rituximab. Early immunomodulatory treatment

was associated to a better stabilization of the clinical picture.
In 2/9 patients limited cortical resections were necessary to
control SE and EPC.
Conclusion: A‐RE is a disorder with expected slow progres-
sion and frequent epileptic relapses highly refractory to
AEDs. Immunotherapy plays a significant role in controlling
exacerbations and disease progression. Immunomodulants
have been used uniformly, whereas immunosuppressive
treatment is still controversial. Our study propose a rational
medical and surgical management in order to deal with both
relapses and disease progression.

093 | Late‐Onset Anti‐N‐Methyl‐D‐Aspartate
Receptor Encephalitis in China

L. Zhang*, X.Y. Jiang*, J.-M. Li*, D. Zhou*
*West China Hospital of Sichuan University, Chengdu, China

Purpose: Anti‐N‐methyl‐D‐aspartate receptor (NMDAR)
encephalitis is an autoimmune disorder, which is mainly
characterized as psychiatric symptoms, seizure, memory
deficit and some other neuropsychiatric symptoms. As it is
more common in younger children and young adults, stud-
ies of older adults are scarce. This study aimed to summa-
rize the clinical characteristics and outcome of late‐onset
anti‐NMDAR encephalitis in China.
Method: All people with a definitive diagnosis of anti‐
NMDAR encephalitis in West China Hospital between June
2012 and April 2017 were retrospectively reviewed. The
demographic, clinical characteristics, and outcome of those
age ≥45 years old were summarized. Comparisons were
conducted between older (≥45 years old) and younger (18–
44 years old) adults.
Results: Eighteen (12%) of 151 people were ≥45 years
old, 9 of whom (50%) were female. Psychiatric symptoms,
memory deficit, and seizure were the relatively common
clinical manifestations of older adults, which presented in
100%, 79% and 72% of individuals, respectively. At the
last follow‐up, 14 (78%) of them had a good outcome
(modified Rankin Scale 0–2) and one (6%) died. Compared
with 121 younger adults, older adults had a higher propor-
tion of presenting memory deficit as the initial symptom
(17% vs. 2%, p = 0.023), longer interval from onset to
admission (30 vs. 13 days, p = 0.013), and diagnosis (42.5
vs. 24 days, p = 0.045). No older adults’ condition was
accompanied with teratoma compared with 75% of younger
adults with tumor (p = 0.032). And older adults had a ten-
dency to have a lower rate of positive NMDAR antibody
(Ab) in serum (28% vs. 52%, p = 0.053).
Conclusion: Delayed admission and diagnosis are more
common in older adults than in younger. A comprehensive
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consideration of all symptoms and early screening of
NMDAR‐Ab, especially in cerebrospinal fluid, is necessary
and beneficial to differential diagnosis.
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094 | Cognitive Features and Surgical Outcome
of Patients with Long‐Term Epilepsy Associated
Tumors (LEAT) within the Temporal Lobe

V.L. Vogt*, J.-A. Witt*, D. Delev†, A. Grote†, A. Becker‡,
M. von Lehe†, J. Schramm†, C.E. Elger*, C. Helmstaedter*
*University of Bonn, Department of Epileptology, Bonn, Germany;
†University of Bonn, Department of Neurosurgery, Bonn, Germany;
‡University of Bonn, Department of Neuropathology, Bonn, Germany

Purpose: To evaluate pre‐ and postoperative cognitive and
epilepsy‐related features in 166 epilepsy patients with long‐
term epilepsy associated tumors (LEATs) located in the
temporal lobe.
Method: Pre‐and postsurgical cognitive as well as the
one year seizure outcome of adult patients with
histopathologically confirmed LEATs were evaluated (31
grade‐I dysembryoplastic neuroepithelial tumors (DNET);
119 grade‐I gangliogliomas (GG); 25 grade‐I pilocytic
astrocytomas (PA), 9 grade‐II pleomorphic xanthoastrocy-
toma (PXA), 12 grade‐II diffuse astrocytoma (DA) who
underwent epilepsy surgery in Bonn/Germany between
1988 and 2012.
Results: At baseline tumor groups differed in regard to
age at epilepsy onset and location within the temporal lobe.
Postoperative seizure freedom was achieved most fre-
quently (>81.3%) in DNET and GG and less often in astro-
cytoma (DA: 78.8%, PXA: 62.5%, PA: 56.5%).
Preoperative memory was impaired in 67.1% of all patients,
executive functions in 44.7% and language in 45.5%.
Patients with PA displayed the poorest pre‐and postsurgical
cognitive performance. Individual significant memory
decline was observed in 27.1% of all patients. Verbal mem-
ory decline was predicted by diagnosis of astrocytoma, left
sided surgery, a mesial pathology and extended hippocam-
pal resection. Executive functions depended on antiepileptic
drugload and remained stable (72.0%) or even improved
(21.6%) after surgery. Great stability was observed for lan-
guage functions (89.5% stable).
Conclusion: Patients with LEATs located in the temporal
lobe frequently show cognitive impairments before and
after surgery. Predictors for pre‐ and postoperative

cognition mostly correspond to what is known for temporal
lobe epilepsy and resections in general. However, different
tumor types appear to be associated with different cognitive
and seizure outcome with astrocytoma and particularly PA
as a the least benefitted group.

095 | Suicide Risk in Antiepileptic Drug Users ‐
The Role of Previous Suicidal Behavior and
Psychiatric Disease

J. Werenberg Dreier*, C. Gasse*, C. Bøcker Pedersen*,
J. Christensen*,†

*Aarhus University, National Centre for Register‐Based Research, Aarhus
V, Denmark; †Aarhus University Hospital, Department of Neurology,
Aarhus V, Denmark

Purpose: To examine the association between antiepileptic
drug (AED) use and risk of suicide, while accounting for
previous suicidal behavior and psychiatric disease.
Methods: This is a register‐based cohort study of com-
pleted suicide risk in AEDs users aged 15 years or older in
Denmark from July 1997 to December 2015. Using data
on reimbursed AED prescriptions from the Danish National
Prescription Registry, duration of AED treatment was esti-
mated from the Defined Daily Dose of the individual
drugs. For each individual, the treatment status was catego-
rized into current, recent past (the first 90 days after esti-
mated treatment stop) and past use of AEDs (>90 days
after estimated treatment stop). Using survival analysis, we
estimated the risk of suicide in periods of current versus
past use of AEDs, stratifying on previous suicidal behavior
and psychiatric disease. All estimates were adjusted for age
and sex.
Results: We followed 469,764 incident users of AEDs for
~2.7 million person‐years and identified 1,941 completed
suicides during the study period, of which 792 occurred
during current AED use (40.8%). The risk of suicide was
elevated during periods of current AED use compared to
periods of past AED use (hazard ratio (HR) 1.14, 95% con-
fidence interval (CI) 1.01–1.29). Suicidal behavior or psy-
chiatric disease prior to AED initiation were relatively
common (7.2% and 27.6%, respectively) and strongly asso-
ciated with the risk of subsequent suicide. Nevertheless,
they did not substantially confound (adjusted HR 1.11,
95% CI 0.98–1.25) nor significantly modify the association
between AED initiation and suicide (p‐values for interac-
tion suicidal behavior p = 0.502 and psychiatric disease
p = 0.07).
Conclusion: Use of AEDs was associated with an elevated
risk of suicide, which was not explained by previous suici-
dal behavior or psychiatric disease.
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096 | Parent's Anxiety and Coping with their
Child's New‐Onset Epilepsy: Association with
Children's Internalizing and Externalizing
Behavior

D. Kocjančič*,†, D. Gosar†,‡, V. Krkoč‡, P. Lesnik Musek‡

*Dr. Franc Ambrožič Health Center, Postojna, Slovenia; †Slovenian
League Against Epilepsy, Ljubljana, Slovenia; ‡Division of Pediatrics,
Univesity Medical Center Ljubljana, Department of Child, Adolescent and
Developmental Neurology, Ljubljana, Slovenia

Purpose: Children with new‐onset epilepsy have an
increased rate of internalizing and externalizing behavior
(Rodenburg R et al. J Pediatr Psychol 2005;30:453–468).
Among the myriad of factors that contribute to their behav-
ioral difficulties is the way parent's cope with their child's
newly diagnosed epilepsy. Because parenting is a major
factor in children's externalizing behavior we examined the
hypothesis that higher parental anxiety and passive coping
strategies would be associated with more externalizing, but
not internalizing behavior in children with new‐onset epi-
lepsy.
Method: Our study included a clinical group of 33 fami-
lies where a child (aged 5 to 12 years) had been diagnosed
with epilepsy during the past 6 months. We also included a
group of 31 families with healthy children, which resem-
bled the clinical group on significant demographic vari-
ables. Each parent filled out the Achenbach Child Behavior
Checklist, State‐Trait Anxiety Inventory, a questionnaire on
stressful life events and the Coping Responses Inventory.
The data was analyzed using multilevel modeling.
Results: More than half of parents in the clinical group
indicated that the diagnosis of epilepsy was the most stress-
ful event during the past year. They also reported that their
children had higher levels of externalizing (b = 4.84,
p < 0.001, R2=0.16) and internalizing behavior (b = 4.64,
p < 0.001, R2=0.18) compared to their healthy peers.
However, parental trait anxiety was associated only with
externalizing, but not internalizing difficulties and that rela-
tionship held true only in the clinical group (b = 0.32,
p = 0.019, R2=0.05). In addition, parents prone towards
dealing with the child's epilepsy by logical analysis, active
problem solving strategies and ways of looking for alterna-
tive sources of support were less likely to have children
with significant levels of externalizing symptoms.
Conclusion: In light of our results it may be especially
important to target interventions towards parents of chil-
dren with new‐onset epilepsy with high trait anxiety.

097 | Frequency and Severity of Challenging
Behaviour among Adults with Epilepsy and
Intellectual Disability

J.S. van Ool*, F.M. Snoeijen-Schouwenaars*, I.Y. Tan*,
H.J. Schelhaas†, A.P. Aldenkamp*,‡, J.G.M. Hendriksen*,‡

*Epilepsy Centre Kempenhaeghe, Heeze, Netherlands; †Academic Center
for Epileptology, Kempenhaege, Heeze, Netherlands; ‡Maastricht
University Medical Center, Maastricht, Netherlands

Purpose: To describe the frequency and severity of chal-
lenging behaviour among adults with both epilepsy and
intellectual disability (ID), and to investigate the associa-
tions with epilepsy characteristics.
Method: Among 189 inpatients of an epilepsy clinic, the
frequency and severity of self‐injurious, stereotyped, and
aggressive behaviour was assessed using the Behavior
Problem Inventory‐01. Published norms were used to deter-
mine whether the behaviour was clinically deviant. Epi-
lepsy characteristics included age of onset, epilepsy type
and number of seizure types (ILAE 2017 classification),
seizure frequency, and number of anti‐epileptic drugs
(AEDs), and were retrieved from patient files. The level of
ID was classified using DSM‐5 and an ID domain discrep-
ancy was allocated if there was a substantial intra‐indivi-
dual difference between two domains of adaptive behavior.
Results: Self‐injurious behaviour was present in 35% of
subjects, stereotyped behaviour in 60%, and aggressive
behaviour in 63%. The behaviour was clinically deviant
compared to an adult reference population with ID, based
on sex, in 7%, 18%, and 12%, respectively. Aggression
was most often evaluated as being problematic, despite its
lowest reported frequency. While adjusting for level of ID,
logistic regression analyses showed that self‐injurious beha-
viour was significantly associated with a lower number of
AEDs (OR=0.4); that stereotyped behaviour was signifi-
cantly associated with a higher number of seizure types
(OR=1.5) and a lower number of AEDs (OR=0.4); and
that aggression was significantly associated with the pres-
ence of an ID domain discrepancy (OR=3.5).
Conclusion: Challenging behaviour is a serious problem
among adult inpatients with refractory epilepsy and ID.
Whereas the use of polypharmacy can act as a protective
factor for self‐injurious and stereotyped behaviour, severe
epilepsy in the form of mixed seizure types might be a risk
factor for stereotyped behaviour. With respect to aggres-
sion, ID seems to be a more prominent predictor than
aspects of epilepsy.
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098 | Assessment of ADHD in a Cohort of
Children and Adolescents with Epilepsy

F. Cervi*, M. Silvestri*, K. Turner*, B. Cavirani*,
A. Mingarelli*, D. Caputo*, M.N. Savini*, F. La Briola*,
A. Vignoli*, M.P. Canevini*
*Epilepsy Center Childhood and Adolescence Neurology and Psychiatry,
San Paolo Hospital, Department of Health Sciences, Università degli
Studi di Milano, Milano, Italy

Purpose: Attention deficit hyperactivity disorder (ADHD)
is a common neuropsychiatric comorbidity associated with
epilepsy. Aim of the study is to assess the prevalence of
ADHD in our clinical cohort of children and adolescent
with epilepsy and to identify possible clinical or demo-
graphic risk factors.
Method: We included 55 patients (58% M and 42 % F),
aged 6–17 (mean age 11.4 + /‐ 3.4 years), with diagnosis
of epilepsy and no intellectual disability (QIT>70). We ret-
rospectively chart‐reviewed the clinical information about
epilepsy and EEGs and screened ADHD symptoms with
questionnaires (CBCL, CPRS‐R e CTRS‐R, SNAP‐IV).
The patients at risk for ADHD received a formal clinical
and neuropsychological assessment.
Results: The prevalence of ADHD in our cohort is 25.5%
(14/55), 57.1% males and 42.9% females. The subtypes of
ADHD are 71.4% ADHD‐Combined (C) and 28.6%
ADHD‐Inattentive (I). Mean age at ADHD diagnosis is
9.21 + /‐ 2.15 years. The most common epilepsy type is
idiopathic generalized epilepsy (IGE) (52.7%), followed by
self‐limited focal epilepsy (SLFE) (21.8%). The majority of
the patients are on antiepileptic treatment 56.4% monother-
apy (mostly valproate) and 9.1% combination therapy.
Conclusion: The prevalence of ADHD in our cohort of
children and adolescents with epilepsy is high (25.5%) and
distributes almost equally in males and females, differently
from children without epilepsy in which there is a male
predominance. SLFE is associated to ADHD‐C subtype;
instead ADHD‐I subtype is more commonly seen in IGE.
The results of our study indicate that screening for ADHD
is highly recommended in children with epilepsy.

099 | Early Neurodevelopmental Profiles and
Family Impact in Newly Diagnosed Epilepsy:
Findings from a 3‐Year Prospective Cohort

L. Dorris*,†, J. Pownall*,†, J. Waldman*, A. McLellan‡,
M. Kirkpatrick§, A. Jollands§, M. O'Regan*, S. Macleod*,
J. Symonds*, A. Brunklaus*, S. Zuberi*
*Royal Hospital for Children, Glasgow, United Kingdom; †University of
Glasgow, Mental Health & Wellbeing, Glasgow, United Kingdom; ‡Royal
Hospital for Sick Children, Edinburgh, United Kingdom; §Tayside
children's Hospital, Dundee, United Kingdom

Purpose: We report the early neurodevelopmental and
family impact data of a prospective population based study
on the genetic and autoimmune determinants of epilepsy
(GACE study).
Method: All Scottish children < 3y of age with new onset
epilepsy without a known underlying cause, were invited
to enrol between May 2014 and May 2017. From 332 par-
ticipants, the parent/carers of 140 (42%) completed ques-
tionnaires sent within two months of recruitment (mean/
median age 21 months, 58% male). Adaptive Behaviour
Assessment System‐II (ABAS‐II), Parenting Stress Index
(PSI‐4). Responders/non‐responders did not differ in terms
of age, gender, duration of epilepsy, positive genetic or
autoimmune testing, or clinician reported developmental
difficulties.
Results: The mean ABAS‐II score was 87 (sd=21) at the
31st percentile (low‐average). Twenty‐two percent scored
within the extremely low range (< 2nd percentile), a fur-
ther 11% in the borderline range (3‐8th percentile). Clini-
cian ratings of developmental problems showed only a
weak correlation with the ABAS‐II (r = ‐0.260; p = 0.01),
as did clinician rated severity of epilepsy or developmental
difficulties with PSI‐4 scores (r = 0.28, P < 0.01; r = 0.29,
P < 0.01). A moderate correlation was found between the
PSI‐4 and ABAS‐II (r = ‐0.42, P < 0.01). There were no
differences on the ABAS‐II or PSI‐4 for those with positive
genetic or autoimmune tests, or for those with a history of
status epilepticus. PSI‐4 responses indicated a high rate
(30%) of ‘defensive responding’, suggesting some parents
may be unconsciously or consciously minimising psycho-
logical impact following an epilepsy diagnosis.
Conclusion: Significant developmental delay was identi-
fied in 1/3 of the cohort evident at < 3 years of age. The
study provides evidence for the clinical utility of early stan-
dardised developmental screening over clinician ratings in
identifying comorbidity risk. Factors associated with the
evolution of positive coping and adaptation within families
of children with epilepsy require increased research atten-
tion, alongside early psychosocial interventions.
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100 | A Phase 2 Trial to Explore the Potential
for a Pharmacokinetic Drug‐Drug Interaction with
Valproate When in Combination with Cannabidiol
in Adult Epilepsy Patients

E. Ben-Menachem*, B. Gunning†, C.M. Arenas Cabrera‡, K. Van
Landingham§, J. Crockett¶, L. Taylor¶, D. Critchley¶, B. Tayo¶,
G. Morrison¶, M. Toledo**
*University of Gothenburg, Gothenburg, Sweden; †Stichting Epilepsie
Instellingen Nederland ‐ SEIN, Zwolle, Netherlands; ‡Hospital
Universitario Virgen del Rocio, Seville, Spain; §Greenwich Biosciences
Inc, Carlsbad, CA, United States; ¶GW Research Ltd, Cambridge, United
Kingdom; **Hospital Universitari Vall d'Hebron, Barcelona, Spain

Purpose: A pharmaceutical formulation of highly purified
cannabidiol (CBD) has been shown to be effective in the
treatment of Lennox‐Gastaut syndrome and Dravet syn-
drome. Valproate (VPA) is a common therapy in these
indications. The primary objective of this randomized, dou-
ble‐blind, placebo‐controlled trial in adult epilepsy patients
was to investigate the impact of CBD oral solution on the
steady‐state pharmacokinetics (PK) of VPA and its metabo-
lite 2‐propyl‐4‐pentenoic acid (4‐ene‐VPA). Safety and tol-
erability of CBD in combination with VPA were evaluated.
Methods: Plasma concentrations of total VPA and 4‐ene‐
VPA were determined using validated bioanalytical meth-
ods. To assess the effect of CBD (10 days of titration fol-
lowed by 10 mg/kg twice daily for 14 days) on VPA and
4‐ene‐VPA exposures, a standard 90% confidence interval
approach using a linear mixed‐effect model was used on
the ratios of geometric means of Cmax and AUCtau with
and without CBD.
Results: Twenty‐one adult epilepsy patients on stable
doses of VPA were enrolled; 20 were treated (CBD
[n = 16], placebo [n = 4]. Eighteen (90%) patients com-
pleted the trial. Two patients taking CBD withdrew early;
1 due to hypertransaminasemia (>3.0 × upper limit of nor-
mal) and 1 because of diarrhea and nausea. Following mul-
tiple twice daily dosing of CBD concomitant with VPA
(n = 10), there were minor decreases in plasma Cmax and
AUCtau of VPA (≤16%) and 4‐ene‐VPA (≤30%) on Day
26 (VPA+CBD) compared with Day 1 (VPA alone); ratio
point estimates were similar for placebo patients (n = 3).
CBD PK were consistent with previous clinical trials. Four-
teen (87.5%) patients taking CBD and 1 (25.0%) patient
taking placebo reported adverse events (AEs); the most
common AE was diarrhea (11 [55%] patients). All AEs
were mild or moderate.
Conclusion: There was no evidence for a clinically rele-
vant PK drug‐drug interaction of CBD on VPA or its

putative hepatotoxic metabolite 4‐ene‐VPA. The safety pro-
file of CBD was consistent with other clinical trials.
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101 | A First‐In‐Human Phase I Study to Assess
the Pharmacodynamic Profile of a Novel
Potassium Channel Opener (XEN1101) On Human
Cortical Excitability with TMS‐EEG and TMS‐
EMG

I. Premoli*, G.N. Beatch†, P.G. Rossini*, E. Abela*, K. Posadas‡,
L. Green‡, N. Yogo‡, P.Y. Goldberg†, M.P. Richardson*
*King's College London, Basic & Clinical Neuroscience, London, United
Kingdom; †Xenon Pharmaceuticals Inc, Vancouver, Canada; ‡National
Institute for Health Research NIHR/Wellcome Trust King's Clinical
Research Facility, London, United Kingdom

Purpose: XEN1101 is a novel voltage‐gated potassium
(Kv7.2/3) channel opener, being developed by Xenon Phar-
maceuticals as a treatment for epilepsy. In a first‐in‐human
Phase 1 trial, transcranial magnetic stimulation (TMS) was
incorporated to non‐invasively determine if XEN1101 (10,
15 and 20 mg) crosses the human blood brain barrier
(BBB) and impacts cortical excitability. TMS combined
with electromyography and electroencephalography allows
measurement of resting motor threshold (RMT) and TMS‐
evoked EEG potentials (TEPs), readouts associated with
corticospinal and cortical excitability, respectively. Several
antiepileptic drugs (AEDs) significantly increase RMT val-
ues and modulate TEPs indicating a shift towards inhibi-
tion. This pilot study was also designed to inform sample
size calculation for a subsequent placebo‐controlled, ran-
domized, double‐blind, TMS cross‐over study (N = 20)
with XEN1101.
Method: A total of eight healthy right‐handed male subjects
from the Phase 1 study were enrolled in the open‐label
TMS‐pilot study. RMT and TEPs were recorded prior to
XEN1101, as well as 2 and 4 hours after dosing. The effects
of XEN1101 on TEP amplitudes were analysed at the single‐
subject level by applying multiple independent sample t‐
tests. Further, a cluster‐based permutation analysis approach
was implemented to correct for multiple comparisons.
Results: At 4 hours post‐dose, XEN1101 (20 mg) signifi-
cantly suppressed TEP amplitudes occurring at late laten-
cies, (e.g., the peak at 180 ms (P180) after TMS by
1.92 ± 0.03 μV p < 0.01) in each participant (N = 3). The
10 mg (N = 2) and 15 mg (N = 3) XEN1101 dosages did
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not show significant and robust TEP modulation. Further,
RMT tended to increase also (4.3 ± 0.6% increase (p=NS)
at 20 mg). The 20 mg dose was taken forward into the
TMS cross‐over study with XEN1101 and those results
will also be presented at the meeting.
Conclusion: This TMS‐EEG pilot study provided com-
pelling evidence that XEN1101 (20 mg) crossed the BBB
and suppressed cortical and corticospinal excitability in line
with the effects of other AEDs.

102 | Automated EEG Source Imaging: A
Retrospective, Blinded Clinical Validation Study

G.A. Baroumand*, P. van Mierlo*, G. Strobbe†, H.L. Pinborg‡,§,
M. Fabricius¶, G. Rubboli**, A.-M. Leffers††, P. Uldall‡‡,
B. Jespersen§§, J. Brennum§§, O.M. Henriksen¶¶,
S. Beniczky***,†††

*Ghent University ‐ imec, Medical Image and Signal Processing Group,
Department of Electronics and Information Systems, Ghent, Belgium;
†Epilog NV, Ghent, Belgium; ‡Copenhagen University Hospital
Rigshopitalet‐Blegdamsvej, Department of Neurology, Copenhagen,
Denmark; §Copenhagen University Hospital Rigshopitalet‐Blegdamsvej,
Neurobiology Research Unit, Copenhagen, Denmark; ¶Copenhagen
University Hospital Rigshopitalet‐Blegdamsvej, Department of Clinical
Neurophysiology, Copenhagen, Denmark; **Danish Epilepsy Centre,
Department of Neurology, Dianalund, Denmark; ††Hvidovre Hospital,
Department of Diagnostic Radiology, Hvidovre, Denmark; ‡‡Copenhagen
University Hospital Rigshopitalet‐Blegdamsvej, Department of Paediatrics,
Child Neurology, Copenhagen, Denmark; §§Copenhagen University
Hospital Rigshopitalet‐Blegdamsvej, Department of Neurosurgery,
Copenhagen, Denmark; ¶¶Copenhagen University Hospital Rigshopitalet‐
Blegdamsvej, Department of Clinical Physiology, Nuclear Medicine and
PET, Copenhagen, Denmark; ***Danish Epilepsy Centre, Department of
Clinical Neurophysiology, Dianalund, Denmark; †††Aarhus University
Hospital, Department of Clinical Neurophysiology, Aarhus, Denmark

Purpose: To evaluate the performance of automated EEG
source imaging (ESI) for epileptogenic zone (EZ) localiza-
tion, fully blinded to the patient's outcome and using a dif-
ferent dataset than the one used to develop the algorithm.
Method: The performance of Epilog PreOp (Epilog NV,
Ghent, Belgium) was evaluated in 41 consecutive refrac-
tory epilepsy patients (Filadelfia Hospital, Dianalund, Den-
mark) who all underwent surgical resection. The automated
analysis of the long‐term EEG recorded with 25 channels
according to the IFCN standard included spike detection
and subsequent ESI of genuine averaged spikes at two time
points (half‐rising and peak). Two approaches were used to
evaluate the performance of the automated method to local-
ize the EZ. In the fully‐automated approach, ESI at half‐ris-
ing of the dominant spike cluster, the one with the highest
number of detected spikes, was used as result. In the sec-
ond approach, the semi‐automated approach, clinical con-
text was considered to choose the most relevant spike
cluster and time point. All results were compared to the

resection at sub‐lobar level given the surgical outcome after
one year follow‐up.
Results: For the fully‐automated method, the accuracy,
sensitivity and specificity with 95% confidence interval
were 61% (45–76%), 60% (41–79%) and 63% (39–85%),
respectively. In the semi‐automated method, the interpreta-
tion of the expert physician (SB) changed seven false nega-
tives to true positives. Among them, non‐dominant spike
clusters were chosen in six patients, while the peak was
selected as analysis time point in five patients. This
resulted in an increase of the accuracy and sensitivity to
78% (62–89%) and 88% (75–100%), respectively, while the
specificity remained 63% (39–85%).
Conclusion: Fully‐automated ESI achieves similar perfor-
mance compared to other non‐invasive neuroimaging tech-
niques to localize the EZ. Expert interpretation of the ESI
results given the clinical context further improves the sensi-
tivity, making it a valuable tool in the presurgical evalua-
tion.

103 | Generalized Polyspike Train: An EEG
Biomarker of Drug‐Resistant Idiopathic
Generalized Epilepsy

Y. Sun*,†, U. Seneviratne‡,§, P. Perucca†,¶,**, Z. Chen¶,
K.M. Tan†, T. O'Brien†,¶,**,††, W. D'Souza‡, P. Kwan†,¶,**,††

*The Affiliated Hospital of Qingdao University, Neurology, Qingdao,
China; †The Royal Melbourne Hospital, The University of Melbourne,
Neurology, Melbourne, Australia; ‡St. Vincent's Hospital Melbourne, The
University of Melbourne, Medicine, Melbourne, Australia; §The School of
Clinical Sciences at Monash Health, Monash University, Medicine,
Melbourne, Australia; ¶The Royal Melbourne Hospital, The University of
Melbourne, Medicine, Melbourne, Australia; **The Central Clinical
School, Monash University, Neuroscience, Melbourne, Australia; ††The
Alfred Hospital, Neurology, Melbourne, Australia

Purpose: To identify clinical and EEG biomarkers of drug
resistance in adults with idiopathic generalized epilepsy.
Method: We conducted a case‐control study consisting of
a discovery cohort and a replication cohort independently
assessed at two different centres. In each centre patients
with idiopathic generalized epilepsy phenotype and general-
ized spike‐wave discharges on EEG were classified as
drug‐resistant or drug‐responsive. EEG changes were clas-
sified into pre‐defined patterns and compared between the
two groups in the discovery cohort. Factors associated with
drug resistance in multivariable analysis were tested in the
replication cohort.
Results: The discovery cohort included 85 patients (29%
drug‐resistant and 71% drug‐responsive). Their median age
at assessment was 32 years and 50.6% were female. Multi-
variable analysis showed that having higher number of sei-
zure types (3 vs. 1 odds ratio [OR]= 31.1, 95% confidence
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interval [CI] 4.5–214, p < 0.001; 3 vs. 2 OR=14.6, 95%
CI 2.3–93.1, p = 0.004) and generalized polyspike train
(burst of generalized rhythmic spikes lasting less than
1 second) during sleep were associated with drug resistance
(OR=10.8, 95% CI 2.4–49.4, p = 0.002). When these fac-
tors were tested in the replication cohort of 80 patients
(27.5% drug‐resistant and 72.5% drug‐responsive; 71.3%
female; median age 27.5 years), the proportion of patients
with generalized polyspike train during sleep was also
higher in the drug‐resistant group (OR=4.0, 95% CI 1.35–
11.8, p = 0.012).
Conclusion: Generalized polyspike train during sleep may
be an EEG biomarker for drug resistance in adults with
idiopathic generalized epilepsy.

104 | Microstructural Imaging in Mesial
Temporal Lobe Epilepsy: Role of Neurite Density
and Myelination

G.P. Winston*,†,‡, S.B. Vos†,§, B. Caldairou‡, S.-J. Hong‡,
M. Czech*,†,¶, T.C. Wood**, S.J. Wastling**,††, G.J. Barker**,
B.C. Bernhardt‡‡, S. Ourselin§§, N. Bernasconi‡, J.S. Duncan*,†,
A. Bernasconi‡

*Department of Clinical and Experimental Epilepsy, UCL Institute of
Neurology, London, United Kingdom; †Epilepsy Society MRI Unit,
Chalfont St Peter, United Kingdom; ‡Neuroimaging of Epilepsy
Laboratory, McConnell Brain Imaging Centre, Montreal Neurological
Institute, McGill University, Montreal, Canada; §Translational Imaging
Group, Centre for Medical Image Computing, UCL, London, United
Kingdom; ¶NIHR Biomedical Research Centre, UCL Hospitals NHS
Foundation Trust/University College London, London, United Kingdom;
**Department of Neuroimaging, Institute of Psychiatry, Psychology &
Neuroscience, King's College London, London, United Kingdom;
††Lysholm Department of Neuroradiology, National Hospital for
Neurology and Neurosurgery, London, United Kingdom; ‡‡Multimodal
Imaging and Connectome Analysis Laboratory, McConnell Brain Imaging
Centre, Montreal Neurological Institute, McGill University, Montreal,
Canada; §§School of Biomedical Engineering and Imaging Sciences, St
Thomas’ Hospital, King's College London, London, United Kingdom

Purpose: In patients with mesial temporal lobe epilepsy
(MTLE), neuroimaging studies demonstrate altered diffu-
sion imaging parameters in ipsilateral temporolimbic and
frontopolar cortices and widespread bilateral cortical thin-
ning. Quantitative parameters that assume a single tissue
type per voxel are sensitive but not specific to underlying
microstructural changes. This study employed multi‐com-
partment imaging techniques to explore the contribution of
neurite density and myelination.
Method: 20 patients with MTLE and 20 matched controls
were scanned. Quantitative parameters including neurite
density, T1 and T2 relaxometry and myelin water fraction
(MWF) were derived from NODDI and mcDESPOT mod-
els. Surfaces were extracted and parameters sampled at the
midpoint between GM‐CSF and GM‐WM interfaces

(intracortical) and 2 mm below the GM‐WM (subcortical).
Linear models were used to assess groups differences.
Results: Intracortical diffusivity was increased in ipsilateral
temporolimbic and frontopolar cortices, with reduced neu-
rite density and increased T2 in medial and basal temporal
regions without a significant change in MWF. In subcorti-
cal white matter, the widespread reduction in fractional ani-
sotropy maximal in ipsilateral temporopolar and frontopolar
regions coincided with reduced neurite (axonal) density.
Increased radial diffusivity and a more confined reduction
in MWF and increase in T1 and T2 values in the ipsilateral
temporal lobe suggested demyelination. Changes in diffu-
sivity and neurite density were greater with longer duration
of epilepsy. Cortical thickness was reduced bilaterally in
temporolimbic and centroparietal cortices, with the latter
unrelated to changes in neurite density or myelination.
Conclusion: Microstructural imaging suggests that neurite
loss underlies some of the intracortical diffusivity changes
and that there is an additional role of demyelination in sub-
cortical white matter. Greater changes in subcortical white
matter were associated with longer disease duration. How-
ever, some of the more distant effects, in particular bilateral
centroparietal cortical thinning, appear unrelated to neurite
density or myelination. Histological confirmation of these
findings is required.

105 | Volumetry of Hippocampal Subfields in
Patients with Antibody‐Associated Limbic
Encephalitis

T. Rüber*, L. Ernst*, D. Bastian*, I. Domínguez-Narciso*,
J. Gaubatz*, B. Weber*, A. Becker†, E. Hattingen‡, C. Elger*
*University of Bonn Medical Center, Department of Epileptology, Bonn,
Germany; †University of Bonn Medical Center, Department of
Neuropathology, Bonn, Germany; ‡University of Bonn Medical Center,
Division of Neuroradiology, Department of Radiology, Bonn, Germany

Purpose: Limbic encephalitis (LE) is an autoimmune syn-
drome defined by clinical, pathological and radiological cri-
teria and often involves temporal lobe epilepsy [Graus
et al., 2016]. However, MRI‐findings are not well under-
stood and may depend on the type of the associated anti-
body [Wagner et al., 2015]. We hypothesized to find
specific volumetric alterations of hippocampal subfields in
patients with GAD‐ and VGKC‐complex‐associated LE.
Methods: T1‐MPRAGE scans (1.0x1.0x1.0 mm3) of 23
patients with GAD‐associated LE (mean age±SD
34.2 ± 11.2 years), of 25 patients with VGKC‐complex‐
associated LE (mean age±SD 59.5 ± 15.2 years) both
groups within two years after seizure onset, and of 48
matched healthy controls were retrospectively collected.
Using the FreeSurfer software package [Fischl et al.,
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2004], parcellation of the hippocampal subfields was per-
formed. Volumetric data was regrouped according to the
lateralization in EEG and compared between groups using
multiple unpaired, two‐tailed t‐tests.
Results: Patients with GAD‐autoantibody associated LE
showed significantly higher volumes of CA1 and of the
hippocampus‐amygdala transition area (HATA) in the
hemisphere affected in EEG as compared to controls (CA1
p = 0.024; HATA p = 0.016). In the VGKC‐complex‐
associated patient group volumes of the parasubiculum and
HATA were significantly higher in the affected hemisphere
when compared to controls (parasubiculum p = 0.010;
HATA p = 0.001), whereas a significantly higher CA1 vol-
ume could not be observed in these patients. Significant
differences were only found in the affected hemisphere
after data was regrouped according to the lateralization in
EEG.
Conclusion: Since several studies indicate a direct link
between the CA1 area in the human hippocampus and
remote autobiographic memory retrieval [Bartsch et al.,
2011], the predominant affection of CA1 found may consti-
tute the structural correlate of autobiographical memory
deficits often associated with GAD‐autoantibody positive
LE [Witt et al., 2015]. Antibody‐dependent volume alter-
ations of hippocampal subfields should be investigated on
a single‐subject level and be probed as imaging biomarker
of LE.

ALTERNATIVE THERAPIES

27 AUGUST 2018

p102 | Cumulative Effect of Transcranial Direct
Current Stimulation in Patients with Refractory
Epilepsy and its Association with Phase Lag Index‐
A Preliminary Study

L.-C. Lin*, C.-S. Ouyang†, C.-T. Chiang‡, R.-C. Wu§, H.-
C. Wu*, R.-C. Yang*
*Kaohsiung Medical University Hospital, Kaohsiung Medical University,
Pediatrics, Kaohsiung, Taiwan, Republic of China; †I‐Shou University,
Information Engineering, Kaohsiung, Taiwan, Republic of China;
‡National Pingtung University, Pingtung, Taiwan, Republic of China; §I‐
Shou University, Electrical Engineering, Kaohsiung, Taiwan, Republic of
China

Purpose: There is an urgent need for alternative treatments
for refractory epilepsy. We investigated the effect of two
courses of cathodal transcranial direct current stimulation
(tDCS) in nine patients with refractory epilepsy.

Method: A two‐course treatment (1 month per course,
with six sections of stimulations per course within the first
2 weeks by 2‐mA cathodal tDCS for 20 min) was adminis-
tered to each patient.
Results: After the first course of tDCS, the average seizure
frequency had decreased by 37.8% compared with baseline
(p = 0.001). After the second course, the average seizure
frequency had decreased by 48.9% compared with baseline
(p = 0.002). Only seven of the nine patients maintained the
same state of wakefulness in three electroencephalogram
(EEG) recordings. We analyzed the EEG recordings of
these seven patients immediately posttreatment and on days
4 and 9 after the first course of tDCS compared with base-
line; however, no significant change in the number of
epileptiform discharges was observed. The day 9 phase lag
index (PLI) decreased in five patients with seizure reduc-
tion after tDCS but increased in two patients without sei-
zure reduction after tDCS. A significant negative
correlation was observed between the day 9 PLI and first‐
course seizure reduction (R2=0.6515) (p = 0.028).
Conclusion: The results revealed that tDCS may be con-
sidered as an alternative treatment option for patients with
refractory epilepsy, and its effect might be cumulative after
repeated stimulations and associated with a decrease in
PLI.

p103 | A Study of Traditional Health
Practitioners’ Perceptions and Experiences in
Delivering Seizure Care in Namibia

A. du Toit*, C. Pretorius*
*Stellenbosch University, Psychology, Stellenbosch, South Africa

Purpose: Countries in sub‐Saharan Africa are often pla-
gued by poor healthcare facilities, lack of specialist care
and limited financial resources. People with seizures often
rely on the help of Traditional Health Practitioners (THPs).
Traditional health practices are not acknowledged in Nami-
bia and remain unregulated and open to exploitation. We
conducted a qualitative study to gain an understanding of
THPs’ perceptions and experiences in delivering seizure
care in Namibia.
Method: This study formed part of a larger mixed‐method
study that explored seizure care among healthcare providers
(HCPs) in Namibia. Semi‐structured interviews were con-
ducted with eleven THPs in Namibia. Thematic analysis
was used to identify themes and subthemes in the data.
Themes were interpreted using the different levels of Bron-
fenbrenner's Ecological Systems Theory to illustrate the
perceptions and experiences of THPs in the management of
seizures.
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Results: THPs distinguish between seizures with physical
causes and those caused by witchcraft, evil spirits and
supernatural forces. THPs acknowledge the role of Western
medicine in the treatment of medically explained seizures
(physical causes). Seizures as a result of medically unex-
plained symptoms (spiritual) are deemed best treated by
Traditional Medicine (TM). Diagnostic and treatment prac-
tices are person‐specific and are guided by divination and
the use of plant and animal material. Treatment success is
measured by the complete absence of seizures. Biomedical
treatment is seen as lacking due to its focus on seizure con-
trol and failure to provide a permanent cure.
Conclusion: In countries with limited healthcare
resources, the untapped potential of THPs may play a
valuable role in bridging the treatment gap for seizures.
Incorporating THPs into the healthcare system depends on
proper regulation and clear demarcation of roles between
service providers. Improved referral practices and collabo-
ration between service providers will be to the benefit of
seizure patients, who are often exposed to stigma and dis-
crimination.

p104 | Accept or Control? A Qualitative Pilot
Study of a Mindfulness‐Based Intervention in
Epilepsy

P.R. Bauer*, S. Poletti*,†, A. Lutz*, C. Sabourdy‡

*INSERM, Lyon Neuroscience Research Centre, Lyon, France; †University
of Padua, Department of Philosophy, Sociology, Education and Applied
Psychology FISPPA, Padua, Italy; ‡Centre Hospitalier Universitaire
Grenoble Alpes, Grenoble, France

Purpose: Mindfulness‐based interventions (MBIs) are a
form of mental training aiming at improving self‐regulation
and non‐judgmental present‐moment awareness. Three pre-
vious clinical trials showed that MBIs reduce depressive
symptoms and improve quality of life in epilepsy, but the
psychological mechanism by which MBIs act on epilepsy
is unknown. This qualitative study was conducted to gain
insight into these mechanisms.
Method: We interviewed seven adults with epilepsy, of
which 6 were pharmaco‐resistant, after an MBI of six
weekly sessions led by an experienced MBI teacher. Semi‐
structured interviews were conducted by phone immedi-
ately after the end of the MBI and repeated after 3 months
and focused on the personal experience of the participants
of the intervention, and effects on their epilepsy. The inter-
views were transcribed verbatim. Preliminary content anal-
ysis of the transcripts using Atlas.ti 7 software allowed the
identification and grouping of themes into main categories.
Bottom‐up descriptive categories were constructed consis-
tent with the phenomenological paradigm.

Results: Interviews lasted 30 minutes. Three main clusters
were identified: 1) Epilepsy‐related issues; 2) Seizures and
their unpredictability; 3) Social issues. Participants reported
that they acquired new coping strategies during the MBI.
Two strategies emerged to cope with seizures accepting
and controlling, but there was no effect on seizure fre-
quency. During the MBI, two interrelated processes
occurred the first was mediated by the group, and involved
sharing experiences, perspective taking and empathic reso-
nance. The second was mediated by the cultivation of self‐
compassion, self‐awareness and the identification of inner
states. Acceptance and re‐framing of the condition was cen-
tral to these processes.
Conclusion: The MBI subjectively improved coping with
seizure‐ and epilepsy‐specific issues. This study contributes
to a better understanding of the psychological mechanisms
of action of MBIs in the context of epilepsy and will help
to better adapt such interventions to the needs of people
with epilepsy.

p105 | A Vagus Nerve Based Method for the
Detection of Seizures

C. Sevcencu*, T.N. Nielsen*
*Aalborg University, Aalborg, Denmark

Purpose: Left vagus nerve (LVN) stimulation (LVNS) is
used for the treatment of drug‐resistant epilepsy. Currently,
LVNS is performed for 30 seconds every 5 minutes and
results in about 50% reduction of seizures in 50% of
patients. As studies showed, the efficiency of LVNS can
be improved if stimulation is triggered at, or immediately
after the onset of seizures. However, such on‐demand VNS
requires a marker of seizures and this study investigated if
such a marker could be extracted from the LVN itself.
Method: The present experiments were performed on 7
farm pigs (45–50 kg) anesthetized with a ketamine/xylazine
combination. The electrocorticogram was recorded using an
electrode placed on the somatosensory cortex and the LVN
activity using cuff electrodes. In addition, the ECG, blood
pressure (BP) and respiration were monitored using stan-
dard procedures. Tonic‐clonic (TC) seizures preceded by a
spike‐and‐wave (SW) interval were induced in the animals
by IV infusion of pentylenetetrazol up to a total dose of
100 mg/kg. BP and respiratory related profiles were
extracted from the LVN recordings, averaged across pigs
and analyzed relative to the onset of the SW and TC
phases of seizures through offline processing.
Results: The average spectrograms of the BP and respira-
tory related profiles extracted from the LVN recordings
showed that both profiles changed significantly during the
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development of the SW and TC seizures. Those average
spectrogram changes occurred almost simultaneous with
the onset of the SW phase of seizures and reached a maxi-
mum during the TC discharges.
Conclusion: This study indicates that a marker of seizures
can be derived from BP and respiratory related neural pro-
files extracted from LVN recordings acquired in pigs. If
validated by further animal and human studies, such a mar-
ker of seizures could be used to control on‐demand LVNS
for epilepsy.

p106 | Dramatherapy in Patients with Epilepsy

A. Terzoudi*, P. Vlotinou*, A. Osman*, E. Mavraki†,
K. Vadikolias*, I. Heliopoulos*, C. Piperidou*
*Democritus University of Thrace, Neurology, Alexandroupoli, Greece;
†University General Hospital of Alexandroupoli, Alexandroupoli, Greece

Purpose: Dramatherapy is a method of active expression
aiming at facilitation of personal change. Is is applied as a
non‐pharmacologic technique in patients with physical or
mental diseases. Epilepsy is a chronic disease, affecting
various aspects of patients’ lives, not only on physical
level, but also psychologically. It is related to stress and
feelings of low self esteem, and negatively affects health
related quality of life (HrQOL). Most studies in epilepsy
focus on pharmacological treatment effect and there is a
shortage of data on the effect of alternative therapies. In
this study we present the effects of Dramatherapy on a
group of epilepsy patients.
Method: A Dramatherapy program of 3 months’ duration
was applied on five groups of adult epilepsy patients, fol-
lowed in the Epilepsy outpatient clinic of the Department of
Neurology of the Democritus University of Thrace. Inclusion
criteria were age between 18–40, a definite diagnosis of epi-
lepsy, normal IQ and a report of difficulties handling stress.
No other treatment changes were allowed in this period. The
effect on HrQOL was measured with the Greek version of
QOLIE‐31, before and after the intervention program.
Results: 13 patients in total were included in the study, in
five separate groups (5 males, 8 females) with mean age 24y
and mean duration of epilepsy 4 years. We noticed a statisti-
cally significant improvement on QOLIE‐31 score mean
score was 64.24 before (SD:16.2) and 72.03 (SD=15.47)
after the intervention and t(12)= 9.694, (p < 0.05) .
Conclusion: As shown in the present study, Dramatherapy
may offer an additional method of improving epilepsy
patients’ quality of life in a more holistic approach, target-
ing personal defense against psychological distress. A
wider application of the technique will probably aid in ver-
ifying these results and suggest which patients are more
likely to benefit from the method.

p107 | Orthosiphon Stamineus Leaf Extract
Affects TNF‐Α and Seizures in a Zebrafish Model

B. Choo Kar Meng*,†, P.U. Kundap*, Y. Kumari*, S.M. Hue†,
I. Othman*, M.F. Shaikh*
*Monash University Malaysia, Neuropharmacology Research Laboratory,
Jeffrey Cheah School of Medicine and Health Sciences, Bandar Sunway,
Malaysia; †Monash University Malaysia, School of Science, Bandar
Sunway, Malaysia

Purpose: To determine if an ethanolic leaf extract of
Orthosiphon stamineus has the potential to be a novel
symptomatic treatment for epileptic seizures; and to deter-
mine the mechanism behind any anti‐convulsive action.
Method: A dose determination study was first performed.
Seizures were then induced using pentylenetetrazole (PTZ),
before the resulting zebrafish behaviour was recorded digi-
tally and analysed using the SMART video tracking sys-
tem. The zebrafish brains were also removed and analysed
using qRT‐PCR.
Results: The maximum tolerated extract dose for zebrafish
is 200 mg/L. The extract was found to be anti‐convulsant
as it reduces the seizure score and prolongs seizure onset
time. Treatment with the extract also counteracts the upreg-
ulation of NF‐Kβ, NPY and TNF‐α as a result of a PTZ
treated seizure.
Conclusion: An ethanolic leaf extract of Orthosiphon sta-
mineus has the potential to be a novel symptomatic treat-
ment for epileptic seizures due to its anti‐convulsant effect
and relative safety in zebrafish. One of the possible mecha-
nisms of anti‐convulsive action for this extract is via its
anti‐inflammatory effects due to the downregulation of
TNF‐α.

BASIC SCIENCE 1

27 AUGUST 2018

p108 | Abnormal Retinal Thickness in Epilepsy
Patients with Hippocampal Sclerosis

W. Xiong*, L. Lu*, Y. Xiao*, L. Zhang*, D. Zhou*
*West China Hospital, Sichuan University, Neurology Department,
Chengdu, China

Objectives: There is evidence suggesting a significant
reduction in the retinal nerve fiber layer (RNFL) in patients
with Alzheimer Disease (AD) with unknown underlying
etiology. Hippocampal sclerosis (HS), one of the most fre-
quent pathology type found in drug resistant temporal lobe
epilepsy, sharing the same pathology site with AD. The
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purpose of the study was to evaluate whether the patients
with HS have NFL loss like those with AD.
Methods: 27 patients diagnosed with HS using head MRI
were included in this observational cross‐sectional study.
RNFL was measured by optical coherence tomography
(OCT) in each patient, as well as disease relative informa-
tion and Mini Mental State Examination (MMSE) score
were recorded.
Results: The median age of the patients was 32.5 years
old, male:female (1.45:1), with average disease duration of
10.3 years. Six patients with HS (22.2%) showed a signifi-
cant thinning of the RNFL, especially in the superior quad-
rant. There were no correlations between the side of the
hippocampus and the site of the thinning of the RNFL in
the eye, nor the disease duration. MMSE was 28 ± 1.2.
Conclusion: Retinal abnormalities in HS shows a RNFL
loss without a specific pattern. The result shows a prelimi-
nary finding that HS produces abnormalities in the retina.
Further studies are awaited to confirm the finding and to
unravel the underlying mechanism.

p109 | Correlation of Blood‐Brain Barrier
Markers with Disease Activity

E. Bronisz*, A. Cudna*, A. Wierzbicka†, A. Jopowicz*,
I. Kurkowska-Jastrzębska*
*Institute of Psychiatry and Neurology, 2nd Department of Neurology,
Warsaw, Poland; †Institute of Psychiatry and Neurology, Department of
Neurophysiology, Warsaw, Poland

Purpose: Some of the blood‐brain barrier (BBB) markers
correlate with the number of preceding seizures as we have
shown in our previous studies. Here we present the prelimi-
nary results of the study in which we checked the correla-
tion between the levels of BBB markers (MMP‐9, TIMP‐1,
MMP‐2, TIMP‐2, CCL‐2, ICAM‐1, P‐selectin, throm-
bospondin 2, S100B) and disease activity measured by the
number of seizures and EEG activity.
Method: Serum levels of MMP‐9, TIMP‐1, MMP‐2,
TIMP‐2, CCL‐2, ICAM‐1, P‐selectin, thrombospondin, and
S100B were examined in a group of 44 epilepsy patients
with different periods of disease remission (minimum
7 days) and different etiology of the disease (11 ‐ idio-
pathic, 28 ‐symptomatic, 5 ‐ cryptogenic), and measured by
ELISA. EEG was performed during 60 minutes from blood
collection. Seizure count was performed for 6 months
before and after blood collection. BBB markers were also
examined in blood of the control group matched for sex
and age, with no history of epilepsy.
Results: Levels of BBB markers (MMP‐9, MMP‐2,
S100B, and TIMP‐2) differed in epilepsy patients and con-
trols (for MMP‐9 909.7 ng/ml ± 91.3 vs. 634.2 ± 40.8 ng/

ml; p = 0.0078). In patients with idiopathic epilepsy, levels
of MMP‐9 correlated with the total number of seizures in
the periods of 1, 3, and 6 months before blood collection.
Levels of BBB markers were higher in the group with slow
waves in the EEG recording in comparison to patients with
normal EEG (for MMP‐9 1082.3.ng/ml ± 157.4 vs.
795.0 ± 137.5 ng/ml).
Conclusion: Patients with epilepsy have increased levels
of BBB markers in the interictal period. Some of the levels
of the markers correlate with disease activity. We suggest
that a panel of BBB markers might be useful as an addi-
tional test for investigation of disease activity.

p110 | Computational Biomarkers in Early
Identification and Prediction of Intractable
Epilepsy

D.F. Sakellariou*, A. Vakrinou*,†, E. Abela*,
M. Koutroumanidis*,†, M. Richardson*
*King's College London, London, United Kingdom; †St Thomas’ Hospital,
Neurophysiology and Epilepsy, London, United Kingdom

Purpose: Microstructural EEG elements and their func-
tional networks relate to many neurophysiological functions
of the brain and may reveal abnormalities. The Interictal
Epileptiform Discharge (IED), a hallmark graphoelement of
epileptic EEG, is thought to play a key role in the forma-
tion and evolution of pathogenic networks in epilepsy.
Although IEDs have previously been studied, their network
attributes are still to be fully elucidated. Here, we perform
a dynamic network characterisation of IEDs with high tem-
poral selectivity, regarding this as a readily available win-
dow into the epileptic brain state.
Methods: Commonly, brain connectivity studies of epi-
lepsy using EEG analyse either entire recordings, including
pathogenic but also normal brain activities, or lengthy rare
events, such as epileptic seizures. For the first time here,
we estimate pathogenic networks that characterise very
brief IEDs lasting a few 10's of milliseconds, alone. We
use an inverse power method for estimation of sparse prin-
cipal component analysis in order to reveal connectivity
properties that are consistent across subjects. Finally, we
employ centrality measures (eg. betweenness, eigencentral-
ity, closeness) to identify areas that are either influential or
play an important role in the IED network function.
Results: In a preliminary analysis of four exemplar
patients, we examined their first EEG at initial epilepsy
onset; subsequently, two proved to be treatment‐responsive
and two were treatment‐resistant. We show a difference in
their network features. Specifically, IED networks differ in
their modularity.
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Conclusion: We conclude that network investigation of
IEDs may reveal predictive biomarkers for early identifica-
tion of treatment outcome.

p111 | Dynamics of Microrna Expression during
Early Onset Epileptogenesis

P. Bencurova*,†,‡, J. Baloun*, J. Hynst*,†, B. Tichy*,
S. Pospisilova*, H. Kubova§, M. Brazdil*,†,‡

*Central European Institute of Technology, Brno, Czech Republic;
†Masaryk University, Medical Faculty, Brno, Czech Republic; ‡St Anne's
University Hospital Brno, 1st Department of Neurology, Brno, Czech
Republic; §Czech Academy of Sciences, Institute of Physiology,
Department of Developmental Epileptology, Prague, Czech Republic

Purpose: Seizures and epilepsy have been associated with
altered microRNA (miRNA/miR) profile in the brain. Epi-
lepsy frequently starts in early childhood when brain is
immature and neuronal networks are not fully functional.
Since changes in miRNA expression might influence path-
ways essential for brain development, deciphering miRNA
dynamics of early onset epilepsies might provide insight
into mechanism underlying seizure related alterations in the
developing brain. The aim of this study was to identify
changes in miRNA profile during the epileptogenesis trig-
gered by status epilepticus (SE) in infant rats (P12).
Method: Rats were exposed to LiCl/pilocarpine induced
SE at postnatal (P) day 12 (n = 10). Controls (n = 10)
were treated the same way except they received saline
instead of pilocarpine. Hippocampal tissues were collected
at three timepoints 24 hours (acute), 7 days (latent) and
3 months (chronic stage) after SE. Total RNA was isolated
and small RNA sequencing was used to address miRNA
profiles in all tissue specimens.
Results: Sequencing analysis showed that all analyzed
stages of epileptogenesis had unique hippocampal miRNA
profiles. Majority of miRNAs had altered expression only
at specific timepoint,whilst expression levels of miR‐155‐
5p; ‐22‐3p and ‐24‐3p was elevated in both acute and
chronic stage and miR‐21‐5p and 24‐2‐5p was upregulated
in animals after SE in all stages.
Conclusion: Epilepsy development in the immature brain
leads to changes in miRNA profile that might severely
impact the gene expression. The effect of seizures on
the brain development might be triggered by elevated
expression of miRNAs specific for acute and chronic
epilepsy stages characterized by seizures and epileptic
comorbidities.
Acknowledgement: This work was supported by GACR
(GAP16‐04726S), CEITEC 2020 (LQ1601) with financial
support from the Ministry of Education, Youth and Sports
of the Czech Republic under the National Sustainability

Programme II, European Union's Horizon 2020 grant pro-
gramme (grant agreement No 692298) and MUNI/A/0968/
2017.

p112 | A Computer Model Biomarker of Focal
and Generalized Epilepsies from Resting State
EEG

M. Lopes*, M. Richardson†, E. Abela†, C. Rummel‡,
K. Schindler§, M. Goodfellow*, J. Terry*
*Living Systems Institute, University of Exeter, Exeter, United Kingdom;
†Institute of Psychiatry, Psychology and Neuroscience, Kings College
London, London, United Kingdom; ‡Support Center for Advanced
Neuroimaging SCAN, University of Bern, Bern, Switzerland; §Inselspital,
Department of Neurology, Bern, Switzerland

Epilepsy classification starts by determining the type of sei-
zures a patient has [Scheffer et al. Epilepsia 2017; 58:512–
521.]. This is generally based on the detection of seizures
and interictal epileptiform discharges (IED) in EEG. How-
ever, seizures and IED are not always recorded during
monitoring sessions making the diagnostic process difficult
and expensive. We therefore sought to uncover whether
resting state EEG may inform epilepsy classification. We
considered a dataset comprising scalp EEG from 28 people
with epilepsy, 15 with generalized genetic epilepsy (GGE),
and 13 with mesial temporal lobe epilepsy (mTLE). First,
we constructed functional networks from resting‐state EEG
using the phase locking factor. Then, we studied the net-
work properties through a mathematical model of epilepti-
form dynamics. We placed a model capable of generating
seizure‐like activity on each network node and we investi-
gated the seizure patterns that emerge in the functional net-
work in silico. We introduced the concept of Ictogenic
Spread (IS) to quantify the different emerging dynamics,
such that a high value of IS indicates a high propensity to
generate generalized seizure‐like activity, whereas a low
value of IS corresponds to a tendency to produce focal
activities. We showed that functional networks inferred
from scalp EEG of individuals with GGE are characterized
by a higher IS when compared to functional networks
obtained from EEG of individuals with mTLE (p = 0.003,
Mann‐Whitney U test). We further found that IS can be
used as a classifier of epilepsy type yielding an AUC of
0.84. We thus propose that IS can be used as biomarker to
differentiate between focal and generalized epilepsies, and
we demonstrate that resting‐state EEG can be informative
and support the diagnosis of epilepsy type.
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p113 | Heart Rate Variability in Refractory
Epilepsy Patients ‐ Is it Related to Sudep Risk
Factors?

F. Sá*,†, M.T. Faria‡, H. Rocha*, M. Campelo§, P. Barata
Coelho¶, M. Seabra*, J. Pereira‡, E. Martins**, R. Rego*
*Centro Hospitalar São João, Neurophysiology Unit, Porto, Portugal;
†Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal; ‡Centro
Hospitalar São João, Nuclear Medicine Department, Porto, Portugal;
§Centro Hospitalar São João, Cardiology Department, Porto, Portugal;
¶Fernando Pessoa University, Health Sciences Department, Porto,
Portugal; **Universidade do Porto, Medicine Department, Porto,
Portugal

Purpose: Cardiac autonomic dysfunction has been impli-
cated in cases of sudden unexpected death in epilepsy
(SUDEP). Contradictory results have been published relat-
ing Heart rate variability (HRV) ‐ a marker of autonomic
dysfunction ‐ and risk factors for SUDEP, namely SUDEP‐
7 inventory, in refractory epilepsy patients. We aimed to
study this association in our epilepsy monitoring unit popu-
lation.
Method: From April 2016 to December 2017, we prospec-
tively evaluated patients with focal drug‐resistant epilepsy
admitted to our epilepsy monitoring unit. All patients
underwent a 48‐hour ECG recording. HRV measures
(SDNN, RMSSD) and maximum basal HR were calculated
from a selected hour. Patients with high seizure frequencies
which precluded 1‐hour basal ECG analysis were excluded.
The SUDEP‐7 inventory score was calculated for each
patient.
Results: 47 patients (28 females), median age 41 (16–73)
years, median epilepsy duration 14 (1–67) years, 51% with
presumed temporal lobe epilepsy, being mesial temporal
sclerosis the most common etiology (23,4%). No patient
had known cardiovascular disease, but 35% had cardiovas-
cular risk factors. SUDEP‐7 inventory score ranged from 1
to 8. We found no significant differences in HRV parame-
ters and SUDEP‐7 scores, even after correction for age,
presence of cardiovascular risk factors, and presumed later-
alization of the epileptogenic zone. We found a negative
correlation between SDNN and the duration of epilepsy
(r = ‐0.458; p = 0.036), but not with RMSSD; and a posi-
tive correlation between the maximum basal HR and the
duration of epilepsy (r = 0.267; p = 0.013).
Conclusion: In our refractory epilepsy population, no asso-
ciation was found between SDNN or RMSSD and the
SUDEP‐7 inventory, contrary to previously reported in lit-
erature. Lower SDNN and higher basal HR levels corre-
lated with longer epilepsy duration (a known SUDEP risk
factor), suggesting a higher cardiac risk.

p114 | Metalloproteinase 2 and its Inhibitors
Expression in Serum after Tonic‐Clonic Seizures

A. Cudna*,†, E. Bronisz*, A. Jopowicz*, I. Kurkowska-
Jastrzębska*
*Institut of Psychiatry and Neurology, Warsaw, Poland; †Medical
University of Warsaw, Warsaw, Poland

Purpose: It is known that epileptic seizures increase the
permeability of the blood‐brain barrier. The aim of the pro-
ject was to examine the involvement of modulator proteins
in the initiation of compensatory processes after epileptic
seizures.
Method: We examined 50 patients with generalised tonic‐
clonic seizures, hospitalized in the 2nd Department of Neu-
rology, Institute of Psychiatry and Neurology in Warsaw.
The control group comprised nonepileptic, non‐inflamma-
tory adult patients and healthy volunteers. The blood sam-
ple were taken from patients 1 h, 24 h and 72 h after
seizures, in order to follow the variations of the studied
parameters in time. We have analyzed metalloproteinase 2,
α2‐macroglobulin, thrombospondin‐1, thrombospondin‐2,
tissue inhibitors of metalloproteinase 2 (TIMP2).
Results: It has been shown that the level of MMP2,
thrombospondin‐1, thrombospondin‐2 were significantly
increased 1 hour after seizures, and then returned to the
control level. The expression of TIMP2 was increased 1
and 24 hours after seizures. There were no significant
changes in the level of α2‐macroglobulin.
Conclusion: Increased expression of inhibitors of MMP2
such as thrombospondin ‐2, TIMP2 suggest early activation
of MMP2 inhibiting mechanisms. Only small increase of
the level of MMP2 with the simultaneous increase of its
inhibitors, can contribute to improving tightness of the
blood‐brain barrier.

p115 | Relative Entropy between IEEG Signals
as a Powerful Tool for Localization of
Epileptogenic Tissue

P. Klimes*,†, J. Cimbalnik†, P. Jurak*,†, J. Halamek*,†,
R. Roman‡, M. Pail§, M. Brazdil‡,§

*Institute of Scientific Instruments of the CAS, v. v. i., Brno, Czech
Republic; †International Clinical Research Center, St. Anne's University
Hospital, Brno, Czech Republic; ‡Behavioral and Social Neuroscience
Research Group, CEITEC ‐ Central European Institute of Technology,
Masaryk University, Brno, Czech Republic; §Brno Epilepsy Center,
Department of Neurology, St. Anne's University Hospital and the Faculty
of Medicine at Masaryk University, Brno, Czech Republic

Purpose: Automated localization of the Seizure Onset Zone
(SOZ) in inter‐ictal recordings uses methods based on spec-
tral analysis of intra‐cranial EEG (iEEG), detection of
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abnormal epileptiform discharges and high‐frequency oscilla-
tions (HFO), connectivity analysis and a combination of these
methods. Although there is a number of promising connectiv-
ity measures, it is not clear which one brings the most relevant
information. Here we compared connectivity measures with
relative entropy approach and their ability to distinguish dif-
ferences between epileptogenic and healthy brain.
Method: 30 minutes of pre‐operative, inter‐ictal iEEG,
sampled at 5 kHz, were analyzed in 8 patients, who under-
went surgery in order to remove SOZ, and had excellent
outcome with >1‐year follow up. Signals were re‐montaged
to an average signal from white matter and filtered into 8
bands (delta 1–4 Hz, theta 4–8 Hz, alpha 8–12 Hz, beta
12–20 Hz, low‐gamma 20–45 Hz, high‐gamma 55–80 Hz,
ripples 80–250 Hz, fast‐ripples 250–600 Hz). Linear corre-
lation, phase synchronization, phase‐lag index and relative
entropy were calculated. Subsequently, differences between
resected region (overlapped with SOZ) and non‐SOZ
region were computed by Wilcoxon rank‐sum statistics for
each method separately.
Results: Linear correlation showed the best performance in
theta band (p < 0.01) and alpha, beta and low‐gamma band
(p < 0.05). Phase synchrony reached p < 0.05 in wide range
delta ‐ high‐gamma. Phase‐lag index showed the best results
in theta, low‐ and high‐gamma (p < 0.01) and in alpha and
beta band (p < 0.05). Relative entropy achieved p < 0.001 in
a wide range theta ‐ low‐gamma, p < 0.005 in high‐gamma,
p < 0.01 in ripples and p < 0.05 in delta and fast‐ripples.
Conclusion: In conclusion, the relative entropy achieved
the best score in comparison with other measures. Results
suggest that changes of relative entropy in SOZ may be a
clinically useful signature of ictogenesis and can substan-
tially contribute to conventional methods for automatic
SOZ localization.
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p116 | Induction of Dreadd Expression in the
Rat Locus Coeruleus and its Effects on Neuronal
Firing

L. Stevens*, R. Raedt*, W. Van Lysebettens*, V. Baekelandt†,
C. Van Den Haute†, P. Boon*, K. Vonck*
*Ghent University, Department Head and Skin, Ghent, Belgium; †Catholic
University of Leuven, Department of Neurosciences, Leuven, Belgium

Purpose: Recent research suggests that the Locus Coeru-
leus‐Noradrenaline (LC‐NA) system plays a crucial role in

vagus nerve stimulation (VNS) effects on brain excitability
and seizure control. Selective modulation of the LC with
chemogenetics might be a tool to study the role of the LC‐
NA system in the mechanism of action of VNS. This pro-
ject will investigate the feasibility to activate LC neurons,
expressing the excitatory hM3Dq Designer Receptor Exclu-
sively Activated by Designer Drugs (DREADD), using
subclinical doses of clozapine.
Method: Five male Sprague‐Dawley rats were injected
bilaterally with 10 nl of adeno‐associated viral vector
AAV2/7‐PRSx8‐hM3Dq‐mCherry (n = 2) or AAV2/7‐
PRSx8‐eGFP (n = 3) in the LC. After three weeks, tung-
sten microelectrodes were positioned in the LC of isoflu-
rane‐anesthetized rats to record action potentials. After
300s baseline recording, clozapine was injected in increas-
ing doses (0.01 mg/kg, 0.1 mg/kg; s.c.). Subsequently, a
decreased firing rate after clonidine (0.04 mg/kg, s.c.)
injection was used to confirm LC identity. Average firing
frequency between 300 and 900s after clozapine injections
were compared to 300s baseline. For determination of
hM3Dq‐mcherry expression levels, immunofluorescence
staining was performed.
Results: Recordings were obtained from five neurons in
hM3Dq‐animals and three in eGFP‐animals. While 0.01 mg/
kg clozapine had no effect on firing frequency of eGFP‐neu-
rons (n = 3), 0.1 mg/kg clozapine increased firing frequency
to 1.50 ± 0.43 Hz compared with baseline (1.17 ±
0.39 Hz). In four hM3Dq‐neurons, 0.01 mg/kg clozapine
increases firing rate to 5.28 ± 2.64 Hz, 0.1 mg/kg to
5.86 ± 2.93 Hz compared with baseline (4.08 ± 1.22 Hz).
One hM3Dq‐neuron was characterized by decreases in firing
rate after clozapine (0.01 mg/kg:1.56 Hz; 0.1 mg/kg:1.37
Hz) compared to baseline (2.00 Hz). Immunofluorescence
staining revealed good expression in dorsal LC.
Conclusion: At the lowest dose tested (0.01 mg/kg) cloza-
pine did not influence LC firing frequencies in eGFP‐neu-
rons, while it increased or decreased firing frequencies in
hM3Dq‐neurons. Decreased firing could indicate that
recorded neurons did not express DREADDs and were sub-
jected to hetero‐inhibition induced by NA‐release from sur-
rounding DREADD‐expressing neurons.

p117 | Biophysical Mechanisms of Internal and
External Regulations for Absence Seizures

D. Guo*, T. Zhang*, J. Wang*, S. Wu*, Y. Xia*, D. Yao*
*University of Electronic Science and Technology of China, Clinical
Hospital of Chengdu Brain Science Institute, MOE Key Lab for
Neuroinformation, Chengdu, China

Purpose: Absence epilepsy is the most typical generalized
epilepsy. As the electrophysiological hallmark, the spike‐
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wave discharges (SWDs) with frequency 2–4 Hz can be
observed in the EEG recordings during seizures. There
exits both internal and external regulations for absence sei-
zures (ABs), but their relevant biophysical mechanisms still
remain unclear.
Method: Using computational models, we investigated the
biophysical mechanisms for both internal and external reg-
ulations of absence seizures.
Results: By introducing the typical pathological factors
into our model, we observed that our model can produce
the typical absence seizure activities at specific dynamical
regions. Through a two‐step evaluation, we identified that
increasing the strength of thalamic feedforward inhibition
can significantly inhibit the seizure activities, and different
types of inhibition (sending from thalamic reticular nucleus,
i.e., TRN, to specific relay nuclei, i.e., SRN) play impor-
tant but different roles in taming seizure dynamics. In par-
ticular, we found that strong GABAB inhibition tends to
suppress SWDs, while GABAA inhibition mainly controls
the dominate frequency of seizure dynamics. On the other
hand, we also found that the BG might multiply control
absence seizures via three inhibition pathways sending to
thalamus and cerebral cortex. The SWD suppression
induced by the inhibitory pathway projecting from the sub-
stantia nigra pars reticulate (SNr) to thalamic SRN is due
to the GABAB weakening, while the SWD suppression
induced by the SNr‐TRN pathway is due to the collision in
TRN. More interestingly, owing to the competition
between these two pathways, we observed that the bidirec-
tional control of absence seizures by the BG. Further inves-
tigations demonstrated that the GABAergic pallido‐cotrical
pathway might can also directly inhibit the typical 2–4 Hz
SWDs generated in our model.
Conclusion: These findings highlight the functional signif-
icance of thalamic feedforward inhibition (internal regula-
tion) and basal ganglia (external regulation) in controlling
and modulating absence seizures.

p119 | Acute Reduction of the Extracellular
Trans‐Synaptic Protein LGI1 Increases Network
Excitability

E. Lugara*, E. Chabrol*, G. Lignani*, M. Walker*
*UCL Institute of Neurology, Department of Clinical and Experimental
Epilepsy, London, United Kingdom

LGI1 (Leucine Rich Glioma Inactivated 1) is a secreted
trans‐synaptic protein which interacts presynaptically with
Kv1.1 potassium channels and ADAM23, a membrane‐
anchored protein with no catalytic effect. Postsynaptically,
LGI1 influences AMPA and NMDA receptors through a

direct link with the ADAM22 adhesion protein. Mutations
in the gene encoding LGI1 lead to temporal lobe epilepsy
in humans and animal models. Autoantibodies against
LGI1 have been detected in the serum of patients with lim-
bic encephalitis and seizures. Although LGI1 is strongly
implicated in the generation and spread of seizures in
genetic and developmental forms of epilepsy, the mecha-
nisms by which LGI1 affects neuronal networks are still
debated. My aim is to determine how an acute reduction of
LGI1 in the brain leads to epilepsy in rodent models. For
this purpose, I chose and validated a silencing RNA
(shRNA) against LGI1. In neuronal cultures, shRNA
against LGI1 increased neuronal firing. Local field poten-
tial (LFP) of ex vivo slices after injection of shRNA‐LGI1
in the ventral hippocampus, revealed an increase in the
facilitation of mossy fiber to CA3 pyramidal cell neuro-
transmission. My results indicate that an acute reduction in
LGI1 is sufficient to increase neuronal network excitability.
Further studies are planned to determine the mechanisms of
this increased excitability and to determine the impact that
this has on ictogenesis and epileptogenesis in in vivo ani-
mal models.

p120 | An Animal Model for Interaction between
Epilepsy and Parkinson's Disease

T. Karamahmutoglu*, G.M. Idrizoglu*, O. Akman†, D. Kirik‡,
F. Onat*
*Marmara University Faculty of Medicine, Istanbul, Turkey; †Istanbul
Bilim University, Faculty of Medicine, Istanbul, Turkey; ‡Lund University,
Lund, Sweden

Purpose: Although there is clinical evidence showing an
interaction between epilepsy and Parkinson's disease, the
mechanism underlying this interaction has not yet been
identified. The 6‐hydroxy dopamine (6‐OHDA) injections
to the medial forebrain bundle provide a highly useful
model of Parkinson's disease leading to a complete lesion
of the nigrostriatal pathway. The interaction between epi-
lepsy and Parkinson's disease was investigated in 6‐
OHDA‐injected genetic absence epilepsy rats from Stras-
bourg (GAERS) that is a well‐defined animal model of
absence epilepsy.
Method: In the experiments, 3–4 months old male Wistar
rats and GAERS were used. Parkinson′s disease was mod-
elled by the administration of 6‐OHDA into the medial
forebrain bundle of rats. Wistar‐Parkinson and GAERS‐Par-
kinson groups received a unilateral 6‐OHDA injection
(8 μg) to the right medial forebrain bundle. In Wistar‐con-
trol and GAERS‐control groups, cannula was inserted to
the medial forebrain bundle region without any injection.
At 21st day after injection, apomorphine‐induced rotational
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behavior test was made. After behavioral test, animals were
deeply anesthetized and perfused. The brains were sec-
tioned in the coronal plane. The sections were treated with
mouse anti‐TH antibody and were analyzed with a com-
puter based programme. The results were expressed as
“mean±S.E.M.”
Results: The optical densities of the TH‐immunoreactive
fibers in the striatum were measured. TH‐ir in the striatum
was decreased ipsilaterally in Wistar‐Parkinson and
GAERS‐Parkinson groups. In the rotation behavior test, no
rotation was observed in control groups. Wistar‐Parkinson
animals displayed 5.7 ± 1.1 full body turns/ min rotational
asymmetry in apomorphine‐induced rotation test (over
30 min), whereas in the GAERS‐Parkinson group, it was
8.4 ± 2.9 full body turns/ min.
Conclusion: The 6‐OHDA‐induced Parkinson disease
model is a useful tool to investigate the interaction between
epilepsy and Parkinson disease in GAERS. This model
causes the lesion of nigrostriatal dopamine system in both
Wistar and GAERS.

p121 | Virus Elimination and Survival Outcome
is Critically Driven by Microglial Interference in a
Mouse Model for Viral Encephalitis‐Induced
Seizures and Epilepsy

I. Waltl*, C. Käufer*, I. Gerhauser†, L. Ghita‡, C. Chhatbar‡,
U. Kalinke‡, W. Löscher*
*University of Veterinary Medicine Hannover, Department of
Pharmacology, Toxicology and Pharmacy, Hannover, Germany;
†University of Veterinary Medicine Hannover, Department of Pathology,
Hannover, Germany; ‡Institute for Experimental Infection Research,
TWINCORE, Hannover, Germany

Purpose: A variety of brain insults can induce acute
(early) seizures and temporal lobe epilepsies ‐ for example
trauma, stroke or infections of the central nervous system
(CNS). The risk to develop epilepsy after survival of viral
encephalitis is up to 21%, but the mechanisms of acute sei-
zure development and epileptogenesis are rarely known.
We hypothesized that cells of the innate immune system,
especially myeloid cells ‐ either CNS invading monocytes
or activated resident microglia within the CNS ‐ play a
major role in these processes. Hence, our aim was to
deplete microglial cells to investigate their role in acute sei-
zure development following viral CNS infection.
Method: To effectively eliminate microglia within the
brain, a colony‐stimulating‐factor‐1 receptor inhibitor,
PLX5622, was administered orally for 21 days via food
chow. Subsequently, Theiler's virus (TMEV), a Cardiovirus
from the Picornaviridae family was used for intracerebral
infection in female C57BL/6J mice to induce acute seizures

and epileptogenesis (Libbey et al. Epilepsia 2008;49:1066–
1074). From the day of infection onwards, mice were mon-
itored twice daily for acute seizure occurrence and general
behavior. PLX5622‐treatment was continued over this per-
iod. Six to seven days post infection mice were sacrificed
and brains and spinal cords analyzed using immunohisto-
chemistry, flow cytometry, and RT‐qPCR.
Results: Treatment with PLX5622 did not change the
occurrence of acute seizures, but led to severe alterations in
the immune response to viral infection, resulting in
increased morbidity and mortality. Immunohistochemical
examination displayed severe inflammatory signs accompa-
nied by neuronal loss and necrosis within the CNS, includ-
ing hippocampus and spinal cord.
Conclusion: Our data suggest a crucial and protective role
of microglia following TMEV infection of the CNS. How-
ever, the underlying mechanisms need further elucidation.
Acknowledgement: We thank Plexxikon for kindly pro-
viding the chow containing PLX5622.
Supported by the N‐RENNT network (Lower Saxony Min-
istry of Science and Culture).
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p122 | Assessment of Perampanel and
Amantadine Effects on Long‐Term Memory and
Cognitive Function, in Turn Epileptogenesis and
Neuronal Cell Survival in Pilocarpine Rat Model
of Status Epilepticus

H. Mohammad*, F. Moien-Afshari†, C. Taghibiglou*
*University of Saskatchewan, Pharmacology, Saskatoon, Canada;
†University of British Coloumbia, Neurology, Vancouver, Canada

Purpose: Persistent activation of ionotropic glutamatergic
receptors contributes to seizure sustenance and neuronal
cell death. The present study was investigated to assess the
efficacy of perampanel, AMPA receptor antagonist and
amantadine, NMDA antagonist on pilocarpine induced Sta-
tus Epilepticus (SE) rat model.
Methods: Adult male Sprague Dawley rats were injected
with pilocarpine to induce SE. The efficacy of perampanel
or amantadine treatment (given at 10 or 60 min after SE)
on terminating the ongoing seizure was assessed using
EEG recording. Consequences of SE like alterations in
cognitive function, development of Spontaneous Recurrent
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Seizures (SRSs), and hippocampal damage were assessed
72 hours and 1 month after pilocarpine induction.
Results: Saline treated SE rats showed impaired cognitive
function and severe neuronal cell death when compared to
the control rats. Perampanel treatment terminated the sei-
zure as evidenced by EEG recording. In addition, peram-
panel treatment partially restored the cognitive deficit and
neurodegeneration in hippocampal region. In contrast to
our expectation, amantadine treatment did not produce any
significant restorative effect compared to SE rats. Further-
more, the rats developed Spontaneous Recurrent Seizures
(SRS). The histological examination of the hippocampal
region shows a significant cell loss without profound neu-
roprotective effect of amantadine treatment after SE.
Conclusion: Based on the results obtained in the present
study, perampanel restores the SE‐induced cognitive defi-
cits and neuronal loss. In addition, Prophylactic administra-
tion of perampanel after SE retarded the development of
SRSs. While it is not possible to draw a clinical conclusion
from this animal study, our results support the design of
future clinical studies to assess the role of early administra-
tion of perampanel in human SE to save hippocampal‐
dependent memory function.

p123 | Acute Effects of Levetiracetam and
Phenytoin on the Hyperexcitable CA1 Observed in
Hippocampal Slices from Self‐Sustained Status
Epilepticus Mouse Model

I. Niespodziany*, N. Leclère*, B. Dardenne*,
S. Dedeurwaerdere*, K. Leclercq*
*UCB Pharma, Braine l'Alleud, Belgium

Purpose: The self‐sustained status epilepticus (SSSE)
model, a well‐established model of epileptogenesis and
chronic epilepsy induced by electrical stimulation, was
recently developed in mice. With the purpose of predicting
the pharmacological responses of seizures to antiepileptic
drugs in the model, we evaluated the acute effects of leve-
tiracetam (LEV) and phenytoin (PHT) on hyperexcitable
responses previously observed in CA1 area of hippocampal
slices.
Method: Adult C57 black mice were implanted with EEG
electrodes and underwent electrical stimulation to establish
their afterdischarge threshold (ADT). SSSE was induced in
basolateral amygdala and stopped with diazepam. The mice
were continuously video‐EEG monitored for 28 days. Field
potential recordings were performed in slices from 10
SSSE mice and 10 sham ADT‐mice. Field potential activity
was recorded during 60 min‐perfusion with either control
medium, or 100 μM LEV or 100 μM PHT. Field excitatory

postsynaptic potentials (fEPSPs) were evoked in the CA1
pyramidal layer. The different parameters of the postsynap-
tic response were measured from input‐output relationships.
Results: In control conditions, population spikes (PSs)
evoked on top of fEPSPs were single in sham group and
repetitive in SSSE group. Perfusion of LEV or PHT had
no effect on fEPSPs parameters in sham, while in SSSE,
PSs number was reduced by PHT only. The first PS ampli-
tude was reduced by PHT and LEV for low stimulations
and LEV additionally induced a shift of excitability thresh-
old to higher stimulations. LEV strongly attenuated PSs
surface by affecting repetitive PSs amplitude while PHT
tended to reduce PSs surface through the reduction of PSs
number.
Conclusion: The present data highlight distinct effects of
LEV and PHT at attenuating but not suppressing hyperex-
citability in hippocampal slices from SSSE mice predicting
their moderate efficacy on behavioral seizures. Moreover,
these results confirm previous findings showing specific
effects of PHT and LEV, on excitability and neuronal syn-
chronization, respectively.

p124 | Cholesterol 24‐Hydroxylase Inhibition
during Epileptogenesis Delays Epilepsy Onset and
Blocks Seizure Progression in a Murine Model of
Temporal Lobe Epilepsy

A. Salamone*, G. Terrone*, S. Raimondi Cominesi*, R. Di
Sapia*, M. During†, B. Abrahams†, S. Kondo‡, T. Nishi†,‡,
A. Vezzani*
*IRCCS‐Mario Negri Institute for Pharmacological Research, Milano,
Italy; †Ovid Therapeutics, New York, NY, United States; ‡Takeda
Pharmaceutical Company Limited, Fujisawa, Japan

Purpose: Cholesterol 24‐hydroxylase (CH24H) is a cyto-
chrome P450 that converts cholesterol into 24S‐hydroxy-
cholesterol (24HC), a positive allosteric modulator of N‐
methyl‐D‐aspartate (NMDA) receptors. CH24H is constitu-
tively expressed in neurons and induced in glia following
brain injury. Based on previous work showing that TAK‐
935, a potent small molecule inhibitor of CH24H, delayed
pentylenetetrazol kindling acquisition, we tested whether
TAK‐935 might likewise have antiepileptogenic effects in a
murine model of temporal lobe epilepsy (TLE).
Methods: C56BL/6N adult male mice were implanted with
hippocampal and cortical electrodes to permit continuous
EEG monitoring. One week post‐surgery, freely‐moving
mice were intra‐amygdala injected with kainate to induce
status epilepticus (SE). TAK‐935 (30 mg/kg) or its vehicle
were administered subcutaneously once daily 1 h post‐SE
onset for 14 days, then the treatment was withdrawn. We
measured spontaneous recurrent seizure (SRS) onset and
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their frequency (EEG recording 1–14 days and 2.0–
2.5 months post‐SE). Forebrain cell loss was evaluated by
immunohistochemistry.
Results: All vehicle‐treated mice showed a 2‐fold increase
in SRS frequency during 2.5 months post‐SE (p < 0.05).
TAK‐935 delayed SRS onset (mean±sem; days
vehicle, 5.2 ± 0.5; TAK‐935, 7.2 ± 0.8, n = 13–14,
p < 0.05) and reduced SRS frequency at 2.5 months (sei-
zures/day vehicle, 3.24 ± 0.95; TAK‐935, 0.96 ± 0.44,
p < 0.05); 4 of 13 TAK‐935‐treated mice did not develop
SRS. The average SRS duration (sec vehicle, 44.1 ± 1.5;
TAK‐935, 35.53 ± 1.8, p < 0.01) was also diminished.
TAK‐935 reduced CA1 pyramidal neuron loss by 20%
from the vehicle (p < 0.05).
Conclusion: CH24H inhibition by TAK‐935 resulted in
disease‐modification, significantly reducing seizure fre-
quency in a murine model of TLE. These effects may be
mediated by the indirect dampening of NMDA receptor
signalling through reduction of 24HC, resulting in reduced
neuronal excitability and excitotoxicity. Results point to
possible antiepileptogenic effects by TAK‐935.
This work was supported by TAKEDA/OVID.
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p127 | Designing and Constructing a New
Patient Centered Epilepsy Monitoring Unit

S. Rahey*, R.M. Sadler†

*Nova Scotia Health Authority, Halifax, NS, Canada; †Dalhousie
University, Medicine Neurology, Halifax, NS, Canada

Purpose: To provide details of how a new epilepsy moni-
toring unit (EMU) was designed and constructed.
Method: A lengthening wait list for an EMU admission
provided impetus for an expansion of our institution′s 2 bed
EMU to a 4 bed unit. Initial planning included stakeholders
visits and/or communication with selected existing EMUs in
North America, attendance of ′safety in the EMU′ sessions
at national/international conferences, and discussions with
EMU experienced local EEG technologists/nurses. Subse-
quent meetings were held with the architect and construction
team to incorporate desirable design features. A new staffing
model, with newly defined roles for EEG technologists and
nurses working within the unit, was created.
Results: Standard oxygen, suction, pO2 and ECG monitor-
ing are available. Additional safety features include con-
struction materials to reduce ambient hospital noise, special

flooring to reduce the risk of impact injury, padding of all
exposed surfaces, an acrylic shield over washroom sinks
and fixtures, recessed paper towel dispensers, and padded
grab bars adjacent to the toilets. Patient comfort is
enhanced by extra storage space, free internet connection,
access to iPads, and kitchenette facilities in the EMU.
Conclusion: Careful planning and design allow for an
EMU to be constructed to minimize risk of injury to
patients and optimize the overall patient admission experi-
ence. Additional features and representative pictures of the
EMU will be shown.

p128 | Holberg Score EEG Used as an Education
Tool in Daily Practice

G. Eldøen*, B. Sivertsen*, L. Sandhaug Hansen*, S. Haugstad*
*Molde County Hospital, Neurology, Molde, Norway

Purpose: SCORE is the new international consensus on
how to describe EEGs. Holberg EEG has developed the
SCORE EEG Premium Edition software that replaces free‐
text EEG reporting and introduces systematic computer
based classification. The system allows a transparent mark-
ing of suspected pathology in the EEG, and a free interpre-
tation based on the marked findings in the EEG. The
system allows one person to mark areas of interest and
suggest importance in a structured way. Another person
can evaluate the findings. Our purpose is to find out if this
system could be used as an education tool in daily practice
in neurologic department in a county hospital.
Method: Neurologic department in Molde County hospital
perform about 1200 EEG each year in both indoor patients
and outdoor patients. The indications are vide, the main
purpose is to detect epileptic activity. The EEG technicians
are educated in the Holberg Score system. They then regis-
trate semiology and are asked to mark areas of interest in
the EEG. They are also asked to suggest a conclusion, if
the EEG is pathologic or not, and keep the conclusion by
them self. The interpreter evaluates the EEG afterwards
and make his conclusion. After 100 EEG the results are
compared and the findings discussed.
Results: The main result show similarity in conclusion in
90 of 100 EEG. 10 % of EEG marked as pathologic by the
technicians did the integrator conclude was normal, and
one EEG did the interpreter find pathologic and the techni-
cians normal. This finding lead to discussion of semiology
and EEG findings in an educational setting. More result
will be present at the congress.
Conclusion: Holberg Score EEG is a suitable tool in an
educational a learning process in a neurologic department.
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p129 | 24‐Hour Video EEG in the Evaluation of
the First Unprovoked Seizure

G. Melikyan*,†, N. Haddad†,‡, G. Alarcon†,‡, B. Mesraoua‡,
H. Al Hail‡, F. Kazi‡, A. Alarabi‡, A. Syamala‡

*Hamad Medical Corporation, Neurology, Doha, Qatar; †WCMC‐Q,
Doha, Qatar; ‡Hamad Medical Corporation, Doha, Qatar

Purpose: In subjects with epilepsy, the sensitivity to detect
epileptiform discharges in EEG recordings increases with
the duration of the recording.
Method: We retrospectively identified patients who underwent
24‐hour VEEG with “first seizure” as an indication. We
excluded subjects with obvious abnormalities on neurological
examination or neuroimaging studies. In addition to demo-
graphic and disease related variables, we noted the presence or
absence of epileptiform discharges in the VEEG study, the
latency for the appearance of such discharges, their distribution.
Results: We identified 12 such patients (6:6) between May
2016 and January 2018, with an age range of 15 to 55. They
had all experienced a first unprovoked seizure of the general-
ized tonic‐clonic type by description; eight during wakeful-
ness. The VEEG was performed two days to six months after
the seizure. Five studies showed focal epileptiform discharges;
two exhibited interictal epileptiform abnormalities (right fron-
tal spike/wave and left fronto‐temporal sharp waves) within
15 minutes from the start of the recording, one showed the
interictal discharges 135 minutes into the study, while the
other two recorded actual subtle seizures, another case had a
subtle left temporal seizure during wakefulness three hours
into the recording, followed by the activation of left temporal
sharp waves. Two additional patients exhibited less specific
EEG abnormalities. The remaining five studies were normal.
Conclusion: This pilot experience is too small to adequately
assess the value of 24‐hour VEEG in the evaluation of the
first seizure, but in at least three of the 12 patients the epilep-
tiform discharges occurred many hours into the recording
and would have been missed in a shorter routine EEG. A lar-
ger study is needed to answer the question about the optimal
duration of EEG recordings in the context of a first seizure.

p130 | The Role of EEG in the Diagnosis of
Anti‐NMDAR Receptor Encephalitis

E.N. Cesarini*, A. Verzina*, A. Mancini*, M. Romoli*, M. Di
Filippo*, P. Calabresi*,†, C. Costa*
*University Hospital of Perugia, Neurology Clinic, Perugia, Italy; †IRCCS
Santa Lucia, Roma, Italy

Purpose: Anti‐N‐methyl‐D‐aspartate receptor (NMDAR)
encephalitis is an autoimmune disorder characterized by
psychiatric symptoms, movement disorder, seizures and
autonomic instability. It is associated by the presence of

IgG autoantibodies against the NMDAR in CSF and/or
serum and predominantly affects young women with or
without tumor (usually an ovarian teratoma).
Methods: EEG monitoring.

Results: We report the case of a 30‐year‐old woman with
juvenile myoclonic epilepsy in therapy with levetiracetam,
admitted to our Clinic because of the acute onset of behav-
ioral changes, memory deficits and psychosis. An MRI scan
of the brain showed multiple T2‐hyperintense brain lesions
suggestive for ADEM and a cerebrospinal fluid (CSF) exam-
ination demonstrated negative PCR virus and unmatched
oligoclonal bands. The EEG showed typical pattern called
“extreme delta brush” (EDB). Despite MRI features, once
EDB was recognized on EEG, anti‐NMDAR encephalitis
was suspected and first‐line immunotherapy (corticosteroids
and plasma exchange) was administrated. Later, the diagno-
sis was confirmed by the presence of NMDAR antibodies in
CSF and serum. A CT total‐body and pelvic MRI showed no
underlying neoplasm. Despite the therapy the patient pre-
sented persistence of autonomic instability (fever and tachy-
cardia) and cognitive deficits (MMSE 21/30). She was then
treated with second‐line immunotherapy (rituximab 375 mg/
m2 at days 0, 14 and 21) with subsequent complete recovery.
The EDB pattern disappeared on EEG.
Conclusion: Despite marked neurological disturbance,
only 35 % of patients have abnormal neuroimaging. In lit-
eratures, few cases of anti‐NMDAR encephalitis associated
with demyelinating lesions are described. The EEG may be
useful for diagnosis of anti‐NMDAR encephalitis. EDB
pattern, characterized by beta bursts riding on delta waves,
is recognized as a unique EEG pattern in patients with
anti‐NMDAR encephalitis. Finding this EEG pattern should
raise strong suspicion of the diagnosis before the result of
anti‐NMDAR antibody detection despite MRI features and
allow to start an early specific treatment.

p131 | Multimodal Nocturnal Seizure Detection
in a Residential Care Setting: A Long‐Term
Prospective Trial

J. Arends*, R. Thijs†, T. Gutter†, C. Ungureanu*, P. Cluitmans*,‡,
H. van Dijk*, J. van Andel§, F. Tan*, A. de Weerd†, B. Vledder†,
W. Hofstra†, R. Lazeron*, G. van Thiel§, K. Roes§, F. Leijten§,
The Dutch Tele-Epilepsy Consortium
*Epilepsy Center Kempenhaeghe/Technological University Eindhoven,
Heeze, Netherlands; †Stichting Epilepsie Instellingen Nederland,
Heemstede, Netherlands; ‡Eindhoven University of Technology, Electrical
Engineering/Signal Processing Systems, Eindhoven, Netherlands;
§University of Utrecht, Utrecht, Netherlands

Purpose: To develop and prospectively evaluate a method
of epileptic seizure detection combining heart rate and
movement.
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Method: In this multi‐center, in‐home, prospective, video‐
controlled, cohort study, nocturnal seizures were detected
by heart rate (photoplethysmography) and movement (3‐D
accelerometry) in persons with epilepsy and intellectual dis-
ability. Participants with > 1 monthly major seizure wore a
bracelet (Nightwatch®) on the upper arm at night for 2‐
3 months. Major seizures were tonic‐clonic, generalized
tonic >30 sec., hyperkinetic or others including clusters (>
30 min.) of short myoclonic/tonic seizures. The video of
all events (alarms, nurse diaries) and 10% completely
screened nights were reviewed to classify major (needing
an alarm), minor (needing no alarm) or no seizure. Relia-
bility was tested by interobserver agreement. We deter-
mined device performance, comparison to a bed sensor
(Emfit®) and user experience of caregivers.
Results: Twenty‐eight of 34 admitted participants (1826
nights, 809 major seizures) completed the study. Interob-
server agreement (major/no major seizures) was 0·77 (95%
CI 0·65–0·89). Median sensitivity per subject amounted 86%
(95% CI 77%–93%), false negative alarm rate was 0·03 per
night (95% CI 0·01–0·05) and positive predictive value 49%
(95% CI 33%‐ 64%). The bracelet showed a better sensitivity
than the bed sensor (n = 14, median difference, 58%,
p < 0·001, 95% CI 39%–80%). The caregivers questionnaire
(n = 33) indicated a good sensor acceptance and usability
according to 28 and 27 participants, respectively.
Conclusion: Combining heart rate and movement resulted
in reliable detection of a broad range of nocturnal seizures.

p132 | Fixation‐Off Sensitivity and Interictal
Posterior Abnormalities in an Adult with
Temporal‐Mesial Epilepsy with Hippocampal
Sclerosis: An Example of Clinical and
Neurophysiological Dissociation

L. Ricci*, J. Lanzone*, M. Tombini*, G. Assenza*, V. Di
Lazzaro*
*University Campus Bio‐Medico of Rome, Rome, Italy

Purpose: Fixation‐off sensitivity (FOS) is a phenomenon
induced by elimination of central vision, and may either
manifest clinically with seizures or only represent an EEG
abnormality. It is most commonly encountered in patients
with idiopathic childhood occipital epilepsies, but may also
be observed in adult epilepsies. We described an uncom-
mon EEG pattern with FOS in an adult with apparent typi-
cal temporal lobe epilepsy, underlying a much more
complex structural epileptogenesis.
Description: A 27 years old woman came to our attention
because of numerous focal seizures characterized by nau-
sea, inability to speak, hearing impairment and impaired

awareness. She has been treated with a combination of
LEV 3000 mg and LTG 400 mg with poor control on sei-
zures. The clinical and radiological findings were consistent
with a case of temporal lobe epilepsy (TLE) associated
with left mesial hippocampal sclerosis. Nevertheless, the
EEG findings showed bilateral posterior interictal elements
which were elicited by eye closure (fixation‐off sensitivity).
Discussion: In this patient, with clinical and radiological
findings quite typical for temporal lobe epilepsy with left
mesial hippocampal sclerosis; we have found a completely
unusual and tangled electrophysiological scenario. These
elements have raised the hypothesis that the patient could
have been affected by a double epileptic disorder, with the
left mesial hippocampal sclerosis responsible for the clini-
cal semiology and the more typical EEG findings; and an
independent posterior elettroncefalographic focus as the ori-
gin for the posterior interictal abnormalities with FOS pre-
senting in adult life.
Conclusion: The patient was candidate to invasive electro-
physiological study through stereo‐electroencefalography
(sEEG). The sEEG results had confirmed the presence of
an epileptogenic zone in the left mesial temporal lobe as
the origin for her clinical seizures; while the posterior inter-
ictal abnormalities exhibiting the phenomenon of Fixation‐
off sensitivity showed a completely autonomous and dis-
connected pattern; probably representing an independent
genetic trait.

p133 | Zero‐Crossing Patterns as a New Scalp
EEG Biomarker in Focal Epilepsy

J. Pyrzowski*, J.-E. Le Douget†, A. Fouad‡,§, M. Heddi†, M. Le
Van Quyen*
*Institut du Cerveau et de la Moelle Epinière, UMR S 1127, CNRS UMR
7225, Paris, France; †ICM‐IPEPS Bioserenity, Paris, France; ‡Institut du
Cerveau et de la Moelle Epinière, Labcom, Paris, France; §Ain‐Shams
University, Department of Neurology, Cairo, Egypt

Purpose: Visual evaluation of the interictal electroen-
cephalogram (EEG) is strongly focused on the identifica-
tion of interictal epileptiform discharges (IEDs) which most
often take the form of spikes and sharp waves. Scalp IEDs
are known to be a specific biomarker of epilepsy but in
many patients with epilepsy, they might be observed in
their clear form only infrequently. Intracranial EEG (iEEG)
recordings performed in refractory epilepsy patients during
pre‐surgical workup allow to identify more frequent and
prominent intracranial spikes and study their often subtle
scalp manifestations.
Method: We analyzed a group of 16 temporal lobe epi-
lepsy (TLE) patients with simultaneous scalp and iEEG
recordings. Intracranial spikes were detected automatically
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and multi‐channel patterns of scalp voltage zero crossings
were analyzed to obtain zero‐crossing likelihood maps.
These were in turn used for intracranial spike detection in
independent validation segments of the studied recordings.
Results: Zero‐crossing patterns were found to be reliably
associated with intracranial spiking, regardless of its intrac-
erebral localization. The associated likelihood maps were
found to enable intracranial spike detection on a single trial
level, including mesial‐temporal spikes without neocortical
propagation. Detection was generalizable between different
patients and often achieved millisecond temporal precision.
Scalp expression of intracranial spikes of fixed amplitude
appeared to vary continuously and a significant proportion
o scalp waveforms associated with detectable zero‐crossing
patterns would not normally be available for visual detec-
tion.
Conclusion: Our results suggest that zero crossing patterns
represent a new category of scalp EEG abnormalities which
are closely related to intracranial spikes. This in conjunc-
tion with high rates of intracranial spiking may help
address the need for increasing the diagnostic sensitivity of
the standard scalp EEG. If zero crossings further prove
their usefulness we may in the future become able to
extract more clinically and scientifically meaningful infor-
mation from this complex signal.
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p134 | Intraoperative EEG and Ekog in Children
with Symptomatic Epilepsy: It's Relation to Age,
Duration of Epilepsy and Surgical Treatment

A. Kozlova*, M. Korsakova*, N. Arkhipova*, L. Shishkina*,
P. Vlasov*, E. Masherov*, A. Melikyan*, E. Troshina*
*N.N. Burdenko NSPCN, Moscow, Russian Federation

Purpose: To reveal the influence of age of patients, dura-
tion of epilepsy, localization and type of pathology, the
result of treatment on intraoperative EEG, ECoG.
Method: 62 patients with symptomatic epilepsy operated
on at Neurosurgery Institute N.N. Burdenko from 2010 to
2016. 26 f, 36 m, age varied from 3 months to 18 years.
Histology FCD I 12, FCD II 20, FCD III 6, tuberosus scle-
rosis 4, low grade tumors 20, geterotopia 1. Follow up ran-
ged from 364 to 1877 days. Four criteria for including
patients in research were used intraoperative EEG, presence
of initial and control registration of ECoG, follow up more
than 364 days. Three factors were specifically analyzed: 1.

The positive changes in scalp EEG significant reduction of
the epileptiform activity on the side of pathology and bilat-
eral if exist. 2. The positive changes in ECoG significant
reduction of the regular epileptiform activity. 3. The
absence or presence of residual epileptiformny activity in
adjacent to resected pathology sites.
Results: Improvement in EGG was inversely related to the
patient's age and duration of epilepsy (p = 0.027257,
ANOVA).Residual epileptiform activity on ECoG occurred
more often in patients with longer duration of epilepsy
(p = 0.087280, T‐test) and in cases of frontal localization
of pathology (p = 0.10492, Contingency table). The resid-
ual epileptiform activity on ECoG was registered more
often in patients with outcomes 3,4,5 ILAE(p = 0.07590,
Contingency table).
Conclusion: 1. Changes in scalp EEG are best predictors
of good surgical outcome. Younger age at surgery corre-
lates with more obvious changes. 2. The ECoG is one of
the useful, but not defining success tools in epilepsy sur-
gery. Its importance often depends on the level of motiva-
tion and experience of the surgeon. 3. The residual
epileptiform activity on ECoG next to resected pathological
areas are registered in patients with unfavorable outcome.

p135 | Bitemporal Seizure Spread and its Effect
on Autonomic Dysfunction

T. Page*, F. Rugg-Gunn†,‡

*University College London/Institute of Neurology, London, United
Kingdom; †National Hospital for Neurology & Neurosurgery, Clinical and
Experimental Epilepsy, London, United Kingdom; ‡Chalfont Centre for
Epilepsy, Buckinghamshire, United Kingdom

Purpose: Autonomic dysregulation is a possible pathome-
chanism of sudden unexpected death in epilepsy (SUDEP).
Cardiac arrhythmias and autonomic symptoms are most
commonly associated with seizures arising from the tempo-
ral lobes. There is emerging evidence that the most signifi-
cant autonomic dysfunction occurs when there is bi‐
hemispheric seizure activity. The aim of this study was to
investigate how simultaneous seizure activity in both tem-
poral lobes affects the autonomic nervous system differ-
ently from seizure activity in one temporal lobe as assessed
by heart rate variability (HRV).
Method: Electrocardiography (ECG) and intracranial elec-
troencephalography (iEEG) data from 13 patients with
refractory temporal lobe epilepsy who had seizures that
propagated electrically from one temporal lobe to the other
during video‐EEG‐ECG monitoring were retrospectively
reviewed. The time domain (mean heart rate (HR), root
mean square of successive differences (RMSSD), standard
deviation of RR intervals (SDNN) and the coefficient of
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variation (CV)), frequency domain (low frequency (LF),
high frequency (HF) and ratio of LF/HF) and non‐linear
(approximate entropy (ApEn), sample entropy (SampEn),
short term variability (SD1) and long term variability
(SD2)) parameters of HRV were evaluated by analysing 4‐
minute‐long ECG epochs, sampling from baseline, preictal
and postictal periods as well as epochs constituting unitem-
poral and bitemporal ictal activity.
Results: Heart rate was significantly higher during bitem-
poral ictal activity compared to all other time points. The
time domain and non‐linear parameters of HRV were sig-
nificantly decreased during bitemporal activity compared to
baseline and multiple components of HRV (SDNN, CV,
RMSSD and SD1) were significantly lower during bitem-
poral activity compared to unitemporal activity. Frequency
domain analysis showed no significant differences.
Conclusion: This study shows that bitemporal seizure
activity significantly increases heart rate and decreases
HRV indicating increased autonomic imbalance with a shift
towards sympathetic predominance and this may increase
the risk of SUDEP.

p136 | Autonomic Dysfunction during Interictal
Period: An Electrophysiological Study

A.C. Atalar*, F. Karaali Savrun†

*İstanbul Education and Research Hospital, İstanbul, Turkey; †Istanbul
University, Cerrahpasa Faculty of Medicine, Neurology, İstanbul, Turkey

Purpose: Epileptic seizures may lead to alterations in auto-
nomic nervous system functions (ANS) during the inter‐
ictal, ictal, and post‐ictal periods. Among several methods
to demonstrate the ANS functions, sympathetic skin
responses (SSR) and R‐R interval variability (RR‐IV) are
the most practical ones. We aimed to assess the changes in
sympathetic and parasympathetic system functions during
the interictal period by using SSR and RR‐IV methods.
Method: The study included 42 controls and 50 epilepsy
patients. A questionnaire about autonomic symptoms was
applied. The SSR and RR‐IV (%) at rest, during deep inspi-
ration, and during Valsalva maneuver were measured. Pres-
ence of orthostatic hypotension was also evaluated. The
data were compared statistically between patient and con-
trol groups.
Results: Of the patients, 21 had temporal lobe epilepsy
and 29 had extratemporal lobe epilepsy. The rates of auto-
nomic symptoms (orthostatic hypotension, sweating, fre-
quent urination, constipation, visual grey outs) were
significantly more common in the patients with temporal
lobe epilepsy (p < 0.05). The SSR amplitude was signifi-
cantly higher in the patients than in controls (p < 0.05).

The RR‐IV% values at rest, during deep inspiration, and
during Valsalva maneuver were significantly lower in the
patients than in the controls (p < 0.01 for each).
Conclusion: This study demonstrated clinical and electro-
physiological findings supporting the presence of ANS dys-
function in both sympathetic and parasympathetic systems
in epilepsy patients during the interictal period. Further
research of the autonomic functions in patients with epi-
lepsy may enlighten the relationship of autonomic dysfunc-
tion with sudden unexpected death in epilepsy (SUDEP).

p137 | Automatic Detection of High Frequency
Oscillations (HFOS) to Locate Epileptogenic Zone

C. Jiang*, X. Li*, T. Yu†, X. Wang†, C. Liu†, W. Du†, X. Zhou†,
Y. Xing*, Z. Ren†, G. Zhang†, X. Yang*
*Xuanwu Hospital, Capital Medical University; Beijing Institute for Brain
Disorders, Neuroelectrophysiological Laboratory; Center of Epilepsy,
Beijing, China; †Xuanwu Hospital, Capital Medical University; Beijing
Institute for Brain Disorders, Functional Neurosurgery, Beijing, China

Purpose: Accurate localization of epileptogenic zone (EZ)
is the key to determine the outcome of the operation.
Numerous studies have shown that remove the areas of
generating high rate of HFOs could result in good surgical
outcome. Therefore, HFOs is a promising biomarker for
the epileptogenic zone. Visual HFOs evaluation is subjec-
tivity and time‐consuming. Therefore, it is very important
to develop high frequency oscillation automatic detection
program to precisely analyze HFOs.
Method: We retrospectively studied EEG data from 20
patients at Xuanwu hospital to explore the threshold of
meaningful HFOs to locate EZ. We applied the automatic
detection program to perform HFOs analysis for all of
patients. After that, we ranked the channels in a descending
order according to HFOs rates, then the resection ratio was
calculated used the number of channels which from the
highest rate channel to the first channel without resected
divided the total number of produced HFOs channel.
Finally, this resection rate was compared with surgical out-
come.
Results: Twenty patients were divided into two groups
based on Engel classification. Thirteen patients in good
outcome group (Engel Ia), and seven patients in poor out-
come group (Engel Ib‐IV). In good outcome patients′
group, the average resection ratio of ripples is 24% and fast
ripple is 82% (the lowest ratio is 40%). In poor outcome
patients′ group, the average resection ratio of ripples is 6%
and fast ripples is 12% (the highest ratio is 21.4%). We
found that average resection ratio of fast ripple has obvious
statistical significance (P < 0.001) between two group.
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Conclusion: Our results show that patients who remove
higher ratio channels of the fast ripple would have better
surgical outcome, therefore, fast ripple is more important
than ripple to delineate epileptogenic zone.

p138 | The Diagnostic Significance of Long‐Term
EEG Recording for the Diagnosis/Follow‐Up of
ESES/CSWS

D. Terney*, S.M. Petersen Khinchi*, M. Nikanorova*,
K. Olofsson*, R. Steensbjerre Møller*,†, G. Rubboli*,‡,
S. Beniczky*,§, E. Gardella*,†

*Danish Epilepsy Centre, Dianalund, Denmark; †Institute of Regional
Health Services Research, University of Southern Denmark, Odense,
Denmark; ‡University of Copenhagen, Copenhagen, Denmark; §Aarhus
University, Aarhus, Denmark

Background: Encephalopathy with continuous spike and
waves during sleep (ESES or CSWS) is a rare, age‐related
disorder, representing approximately 0.5%‐0.6% of all
childhood epilepsy cases. Diagnosis is based on the clinical
features (neuropsychological regression and seizures) and
on the typical EEG pattern of almost continuous epilepti-
form activity during NREM sleep.
Objective: To evaluate the significance of long‐term EEG
recording for the diagnosis/follow‐up of patients with ESES/
CSWS in our cohort at the Danish Epilepsy Center in Dianalund.
Methods: 117 patients were monitored with 24‐hours EEG
in 2017 (204 EEG recordings). 25 were new patients with
the clinical suspect of ESES/CSWS and 92 were controls
of patients previously diagnosed with ESES/CSWS . The
epileptiform activity was semi‐automatically quantified by
Brain Electrical Source Analysis (BESA). The diagnosis of
ESES was based on clinical and EEG features, using as cut
off a minimum spike‐and‐wave index (SWI) during non‐
REM sleep of 85%.
Results: 69% (n = 81) of the referred patients were diag-
nosed as having ESES/CSWS in 2017 (52 males, 29 females;
mean age 10 years). All of them had epilepsy and cognitive
decline. Twenty‐six patients met the EEG criteria for ESES/
CSWS (13 idiopathic, 13 cryptogenic/symptomatic) and 9
new patients were classified as possible ESES/CSWS due to
actual low SWI. Based on clinical data and previous EEGs,
55 patients were furthermore classified as ESES on remission
(34 idiopathic, 21 cryptogenic/symptomatic). Seven % of the
recordings showed nocturnal seizures. One fourth of the
referred patient showed no EEG sign of ESES.
Conclusion: Long‐term EEG recording is an important
diagnostic tool for patients with ESES/CSWS. It is useful
to evaluate the main diagnostic groups and also possibly
exclude ESES. It helps to detect interictal discharges but
also to evaluate the ictal events.

p139 | Special Aspects of Sexuality in Patients
with Epilepsy

V. Sosnina*, D. Saraykin*, L. Lipatova*, A. Sukhodeeva*
*National Medical Research Centre of Psychiatry and Neurology named
after V.M. Bekhterev, Saint‐Petersburg, Russian Federation

Introduction: An increased risk for sexual and reproduc-
tive dysfunction has been well‐documented in patients with
epilepsy. A combination of factors can explain the higher
incidence of sexual function alterations in patients with epi-
lepsy compared to the general population.
Purpose: To study the specifics of sexuality as one of the cen-
tral and core “ego‐functions”; in patients with epilepsy (PWE).
Methods: Clinical interview, Ego‐Structure Test (Ich‐
Struktur‐Test nach Ammon), modified by Yu. Tupitsin,
V.Bocharov (1998); statistical approach (the Mann‐Whitney
U‐test). The research include 102 individuals 52 PWE, 27
males and 25 females, and 50 presumably healthy respon-
dents (HR), 25 females and 25 males, aged 19 to 45.
Results: There turned out to be statistically significant differ-
ences between PWE and HR(U = 976, ρ = < 0.05) and defi-
cient sexuality (U = 794, ρ = < 0.05). These findings show that
HR are more open in matters of sex. They have a more positive
attitude towards the sexual sphere and the pleasure they get from
sexual contacts is more intense.When it comes to sexual fantasies
they feel confident and unhindered, have a wider range of accept-
ability and are more prone to seek novelty. PWE on the other
hand are characterized by lower sexual activity, scant erotic fan-
tasies and aversion to a lot of sexual activities. Because of that
PWE might experience a lack of sexual desire and arousal and
inability to have an orgasm. They might also be cold to their part-
ners and see sex solely as a duty and a reproductive process,
ignoring the hedonistic aspect of sexuality.
Conclusion: Thus, it can be concluded that it is common for
PWE to have a lower constructiveness of such a core function as
sexuality. It has also been noted that the deficiency of this func-
tion is more pronounced in comparison with thecontrol group.

p140 | The Role of Subcortical Structures in
Epileptic Seizures: Evidence from SEEG
Recordings

F. Pizzo*,†, S. Lagarde*,†, N. Roehri*, R. Carron*,‡,
D. Scavarda*,‡, C. Benar*, F. Bartolomei*,†

*Aix Marseille Univ, Inserm, INS, Institut de Neurosciences des Systèmes,
Marseille, France; †APHM, Timone Hospital, Clinical Neurophysiology,
Marseille, France; ‡APHM, Timone Hospital, Functional and Stereotactic
Neurosurgery, Marseille, France

Purpose: Epilepsy surgery is an effective treatment option
for patients suffering from drug‐resistant epilepsy. However,
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in some patients, surgery could not be indicated or fail to
obtain seizure freedom. In these cases, deep brain stimulation
may provide an alternative therapeutic option. To date, no
clear neurophysiological marker exists to predict response to
such treatments. Understanding the role of subcortical struc-
tures within patient‐ specific epileptogenic networks could
potentially help in choosing the best therapeutic option.
Methods: Fifteen patients, who had at least an intracranial
SEEG electrode implanted in the thalamus, were selected.
Four patients had also an electrode in the caudate nucleus.
Thirty ‐ four seizures were visually analyzed and the
epileptogenicity of the different brain regions, including
subcortical structures, was quantified by the mean of the
Epileptogenicity Index (EI).
Results: Five over sixteen patients showed high values of
epileptogenicity (based on the EI) in the thalamus. In one
patient we found high epileptogenicity in the caudate
nucleus. Based on visual analysis, thirteen patients showed,
in at least one seizure, a modification in the thalamic signal
during seizures. Three patients also showed such a modifi-
cation in the caudate nucleus.
Conclusions: Thalamus can be involved early in the devel-
opment of the epileptic seizure. Other subcortical structures,
such as caudate nucleus, could also be implicated. To evalu-
ate the potential predicting value of this phenomenon, more
patients and long‐term surgical outcome are needed.

p141 | Sympathetic Skin Responses Elicited by
Photic Stimulation during Conventional
Electroencephalography Recordings in Patients
with Epilepsy

M. Kinoshita*, A. Demura†, H. Ohara‡, Y. Demura§

*Utano National Hospital, National Hospital Organization, Neurology,
Kyoto, Japan; †Utano National Hospital, Kyoto, Japan; ‡Southern Nara
Medical Center, Neurology, Nara, Japan; §National Cerebral and
Cardiovascular Center, Clinical Laboratory, Osaka, Japan

Purpose: Autonomic activity is susceptible to various
stimuli including light. The sympathetic skin response
(SSR) is a slow potential of the skin used to study the
sympathetic system. Here we investigated characteristics of
SSR elicited by intermittent repetitive photic stimulation
during conventional electroencephalography (EEG) record-
ings in adult patients with epilepsy.
Method: Data were obtained from 5 patients with focal
epilepsy (4 males), age 43.4 ± 6.97 (mean ± SD) years.
EEG was recorded with scalp electrodes set in the Interna-
tional 10–20 system. SSR was simultaneously recorded
with electrodes set at both palms, referenced to electrodes
at dorsum of the hands. Photic stimulation was performed

by placing the stroboscope in front of the subjects’ closed
eyes. The frequencies of flashes were 3, 6, 8, 10, 12, 14,
16, 18, and 20 Hz, each delivered for 10 sec with the
pause of 10 sec. The EEG records were reviewed offline (1
sec/3 cm, HF 60, TC 0.3) and characteristics of SSR wave-
forms were analyzed.
Results: Three patients (60%) exhibited SSR at the first pho-
tic stimulation of 3 Hz. The waveform was mixed pattern
(with both positive and negative components) in all of 3
patients. As for parameter of the waveform, latency was
1.81 ± 0.295 sec after the beginning of the first flash, dura-
tion was 1.99 ± 0.268 sec, and amplitude was
978 ± 517 μV. In 1 patient SSR was elicited by 3 consecu-
tive trains of stimuli (frequency 3, 6, and 8 Hz), and showed
habituation (latency; 1.64, 2.00, and 1.93 sec; duration 1.62,
1.99, and 2.59 sec; amplitude 1600, 1300, and 675 μV).
Conclusion: The current study suggests that photic stimu-
lation during conventional EEG recordings can elicit SSR,
whose waveform is recognizable in standard reviewing
conditions. The technique can be useful in the evaluation
of autonomic function in epilepsy patients.
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p142 | The Prescribable Drugs with Efficacy in
Experimental Epilepsies (PDE3) Database for
Drug Repurposing Research in Epilepsy

S. Sivapalarajah*,†,‡, M. Krishnakumar‡, H. Bickerstaffe‡,
Y. Chan‡, J. Clarkson‡, A. Hampden-Martin‡, A. Mirza†,
M. Tanti†, A. Marson†, M. Pirmohamed*, N. Mirza*,†

*University of Liverpool, Department of Molecular & Clinical
Pharmacology, Liverpool, United Kingdom; †University of Liverpool, The
Walton Centre Foundation Trust, Liverpool, United Kingdom; ‡University
of Liverpool, School of Medicine, Liverpool, United Kingdom

Purpose: Current antiepileptic drugs (AEDs) have several
shortcomings. For example, they fail to control seizures in
30% of patients. Hence, there is a need to identify new
AEDs. Drug repurposing is the discovery of new indica-
tions for approved drugs. This drug ‘recycling’ offers the
potential of significant savings in the time and cost of drug
development. Many drugs licensed for other indications
exhibit antiepileptic efficacy in animal models. Our aim
was to create a database of ‘prescribable’ drugs, approved
for other conditions, with published evidence of efficacy in
animal models of epilepsy, and to collate data that would
assist in choosing the most promising candidates for drug
repurposing.
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Method: The database was created by: (1) computational
literature‐mining using novel software that identifies Med-
line abstracts containing the name of a prescribable drug, a
rodent model of epilepsy and a phrase indicating seizure
reduction; then (2) crowdsourced manual curation of the
identified abstracts.
Results: The final database includes 173 drugs and 500
abstracts. It is made freely available at www.liverpool.ac.
uk/D3RE/PDE3. The database is reliable
94% of the included drugs have corroborative evidence of
efficacy in animal models (for example, evidence from
multiple independent studies). The database includes many
drugs that are appealing candidates for repurposing as they
are widely‐accepted by prescribers and patients—the data-
base includes half of the twenty most commonly prescribed
drugs in England—and they target many proteins involved
in epilepsy but not targeted by current AEDs. Importantly,
the drugs are of potential relevance to human epilepsy—
the database is highly enriched with drugs that target pro-
teins of known causal human epilepsy genes (Fisher's exact
test p‐value < 3 x 10-5). We present data to help prioritise
the most promising candidates for repurposing from the
database.
Conclusion: The PDE3 database is an important new
resource for drug repurposing research in epilepsy.

p143 | Efficacy and Tolerability of Adjunctive
Treatment with Lacosamide: Post‐Marketing
Experience from the Gulf Area

M. Arabi*, T. Alsaadi†, J. Al-Hashel*, M. Dirani‡,
W. Nasreddine‡, A. Beydoun‡

*Ibn Sina Hospital, Neurology, Shuwaikh, Kuwait; †American Center for
Psychiatry & Neurology, Abu Dhabi, United Arab Emirates; ‡American
University of Beirut Medical Center, Beirut, Lebanon

Lacosamide (LCM) is one of the newer AEDs recently
introduced in the Middle East region (MEA). Previous
post‐marketing studies were conducted in Europe and the
United States with no published data from Arab countries.
The aim of this study was to evaluate the safety, tolerabil-
ity and efficacy of adjunctive treatment with LCM in
patients with partial‐onset seizures to determine if our
results are comparable to those derived from Western coun-
tries. This was a retrospective analysis performed at two
Medical Centers on all consecutive patients with a history
of refractory partial onset seizures initiated on LCS over
two years. The primary efficacy variable was the 50%
responder rate and the secondary outcome variables
included the terminal 6‐month seizure remission and the
percentages of discontinuation rates due to lack of efficacy
or tolerability. There were 104 patients with a mean age of

30.9 years and mean baseline monthly seizure frequency of
9.4. The 50% responder rates ranged between 65% and
74% with no evidence for tolerance over 24 months.
Patients concomitantly treated with a sodium channel
blocker were less likely to achieve a terminal 6 months sei-
zure remission; while, the early introduction of LCM
resulted in a significantly higher likelihood of achieving a
terminal 6 months remission. 88 % of patients were still on
LCM at the last follow‐up and the most common adverse
events, which were more frequent on patients concomi-
tantly treated with sodium channel blockers were dizziness/
somnolence, double vision and nausea/vomiting. In conclu-
sion, our data show similar efficacy and tolerability to
those reported from Europe. Our results also support the
early introduction of LCM and to reduce the dose of base-
line AED, especially that of sodium channel blockers to
minimize adverse events.

p144 | Initiation Dose of Sodium Valproate in
Epilepsy: Proof of Concept Study of the Impact of
Starting Dose and Titration on Seizure Control
and Side Effect Profile

A.H.Y. Goei*, D. Chan†, P. Ghosh‡, B. Chakraborty‡

*National University of Singapore, Singapore, Singapore; †KK Women
and Children's Hospital, Department of Paediatric Neurology, Singapore,
Singapore; ‡Duke‐NUS Medical School, Centre for Quantitative Medicine,
Singapore, Singapore

Purpose: Determine the optimal starting dose and titration
for sodium valproate in the treatment of absence epilepsy.
Method: Patients diagnosed with absence epilepsy at KK
Women's and Children's Hospital in Singapore between
2006 and 2016 were identified. Clinical notes and elec-
troencephalograms (EEGs) were retrospectively reviewed.
Results: 64 children, 27 boys and 37 girls, were diagnosed
with absence epilepsy and had sodium valproate as
monotherapy. Mean age was 7.8 years (range 3.4–
12.4 years). Seizure control was achieved within 24‐weeks
in 71.9% (n = 46). Mean time to control was
10.6 ± 7.3 weeks at mean maintenance dose of 18.9 mg/
kg/day (s.d. 7.3). Starting doses were divided into three
groups using optimal cut‐offs at 5.25 and 10 miligrams per
kilogram per day (mg/kg/d), determined by sensitivity and
specificity. Moderate starting doses of valproate, between
5.25 and 10 mg/kg/day, have increased odds of achieving
seizure control than low or high starting doses. This differs
from the recommended initial dosages of 10–15 mg/kg/day
on product inserts and most review articles, which corre-
sponds to the high start dose group. Moderate starting dose
had a significantly lower total drug exposure (p‐value =
0.02) and slower titration rate compared to high starting
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dose. Low starting dose did not significantly reduce total
drug exposure compared to moderate starting dose (p‐value
= 0.26). Side effects measured were increased appetite,
increased sedation and behavioural changes of aggression
and inattention. Side effect profile in the moderate and high
starting dose groups were similar.
Conclusion: Recommended sodium valproate starting
doses in written guidance may benefit from a reduction in
lower limit. Use of moderate starting doses of 5–10 mg/kg/
day could reduce overall exposure, side effect profile and
improve seizure control. Application to other anticonvul-
sants could potentially optimize initiation and titration
strategies. Titration rates should be studied in detail in
pragmatic drug trials to establish optimal recommendations.

p145 | The Effect of Sodium Valproate in
Improving Developmental Delay in Seizure Free
Children with Abnormal Electroencephalograph

F. Mahvelati Shamsabadi*, S.H. Tonekaboni*, P. Karimzade*
*Pediatric Research Center, Tehran, Iran, Islamic Republic of

Purpose: Developmental delay is one of the most common
problems of children. limited studies are available to delin-
eate pharmacotherapy of such children. We aimed to treat
a group of these children with abnormal EEG, who were
seizure free with sodium valproate to find the effect of
sodium valproate in improving the developmental delay.
Method: We included patients referred to Mofid Children's
Hospital, Tehran, Iran, for developmental delay who had no
organic or brain structural diseases, genetic or metabolic dis-
orders, or intrauterine TORCH infection; however, the
patients had abnormal EEG (without seizure). The patients
were divided into two groups; those receiving treatment with
sodium valproate and rehabilitation (experimental group, 25
patients), and those having only rehabilitation (control
group, 25 patients). The patients were followed up and
assessed at 6, 12, and 18 months after initiation of the study.
Results: After 18 months, all of the patients in the experi-
mental group had normal EEGs, while only five patients in
the control group showed decreased epileptic discharges in
their EEGs. Differences in EEGs improvement between the
two groups were significant. A significant difference in the
improvement of hyperactivity was seen between the experi-
mental and control groups. No significant differences were
seen between the two groups in control of attention deficit
and activity daily living. Significant differences were
observed between the two groups in control of insomnia
control of aggressiveness and speech development. Signifi-
cant differences were seen in the DQs of patients in the

experimental and control groups before and after
18 months of treatment.
Conclusion: Many abnormal EEGs indicate cognitive and
behavioral disorders. The results showed that sodium val-
proate along with rehabilitation was very effective in the
improvement of speech, mental, and behavioral develop-
ment.

p147 | Comparative Effectiveness of Add‐On
Therapy with Newer‐Generation Antiepileptic
Drugs in Bulgarian Patients with Refractory
Epilepsy

E. Viteva*,†, Z. Zahariev*,†

*Medical University, Department of Neurology, Plovdiv, Bulgaria;
†UMHAT St. George, Plovdiv, Bulgaria

Purpose: To perform an open, prospective study on vari-
ous aspects of comparative effectiveness of newer‐genera-
tion antiepileptic drugs (AEDs) ‐ topiramate (TPM),
lamotrigine (LTG), levetiracetam (LEV), oxcarbazepine
(OCBZ), tiagabine (TGB), pregabalin (PGB) as add‐on
therapy in Bulgarian patients with drug‐resistant epilepsy.
Method: The study was performed with the participation
of 1259 patients with epilepsy who attended the Clinic of
Neurology at the University Hospital in Plovdiv, Bulgaria
for a regular examination in cases of unsatisfactory seizure
control or for adverse events from treatment. Patients com-
pleted diaries about seizure frequency, severity, and
adverse events. There were regular documented visits at 3
or 6 months during the first year of treatment and at
6 months or 1 year afterwards.
Results: OCBZ was applied in 82 patients, TPM ‐ in 120
patients, LTG ‐ in 73 patients, LEV ‐ in 135 patients, PGB ‐ in
47 patients, TGB ‐ in 43 patients, gabapentin ‐ in 18 patients,
lacosamide ‐ in 12 patients, retigabine ‐ in 6 patients. During
the first 24 months of study improvement of seizure severity
and frequency was most frequent in patients on treatment with
PGB and LEV and rarest in those on treatment with OCBZ.
Patients on treatment TGB and PGB were demonstrated
higher frequency of adverse events and lower retention rate.
Conclusion: We accept that newer‐generation AEDs have
some similar characteristics regarding many aspects of their
effectiveness. LEV however, stands out with better
dynamic improvement of seizure severity and frequency
and satisfactory tolerability. What is typical for PGB is also
a very good dynamic improvement of seizure severity and
frequency, mainly in patients with partial seizures, but a
lower tolerability. The main advantage of OCBZ is its
good tolerability, but its efficacy with respect to seizure
severity and frequency is less satisfactory.
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p148 | Effect of Rufinamide to Patients with
Intractable Epilepsy besides Lennox‐Gastaut
Syndrome

N. Ishihara*, H. Hibino*, S. Ishimaru*, M. Miyake*
*Fujita Health University School of Medicine, Pediatrics, Toyoake, Japan

Purpose: Rufinamide (RFN) is an antiepileptic drug
approved for adjunctive treatment of seizures associated
with Lennox‐Gastaut syndrome (LGS). Because the adapta-
tion is limited, the effect on intractable epilepsy besides
LGS remained unclear. Here we report on the effect of
RFN on refractory epilepsy of non‐LGS compare to LGS.
Method: The epilepsy patients who received RFN admin-
istration at our out patient clinic were enrolled in this
study. We have obtained agreement on drug use from all
participants. Clinical information was examined retrospec-
tively from medical records. The effectiveness was evalu-
ated as follows significant (> 90% seizure reduction),
moderate (50% to less than 90% seizure reduction), invari-
ant (less than 50% seizure reduction or increase), deterio-
rate (more than 50% seizure increase).
Results: 8 subjects were enrolled in this study 4 cases of
LGS and 4 cases of non‐LGS. Types of epileptic syn-
dromes of non‐LGS were West syndrome, Doose syn-
drome, post‐encephalopathic generalized epilepsy, and
unclassified epilepsy. The seizure types includes 3 spasms,
2 atonic seizures, 2 partial seizures, 1 case each of tonic
seizure and myoclonic seizure. The effectiveness of LGS
group was 1 significant, 2 moderate, 1 invariant, while that
of non‐LGS group was 1 moderate, 2 invariant and 1 dete-
riorate. No serious adverse effects were observed.
Conclusion: Although the effectiveness of RFN for LGS
has been well known, our study also showed a high effec-
tive rate of 75%. On the other hand, the non‐LGS group
had a low effective rate of 25%, and a deteriorated case
was also seen. Concerning to the seizure type, although
there were high effectiveness in tonic and myoclonic sei-
zures, epileptic spasms were relatively low. RFN is a drug
that can be used relatively safely without serious side
effects, and hope to accumulate information of clinical
marker associated with effectiveness.

p149 | Maintenance of Long‐Term Safety and
Efficacy of Cannabidiol Treatment in Dravet
Syndrome: Results of the Open‐Label Extension
Trial (GWPCARE5)

O. Devinsky*, R. Nabbout†, I. Miller‡, L. Laux§, M. Żołnowska¶,
S. Wright**, C. Roberts**
*NYU Comprehensive Epilepsy Center, New York, United States; †Necker‐
Enfants Malades Hospital, Paris, France; ‡Miami Children's Hospital,
Miami, United States; §Ann and Robert H. Lurie Children's Hospital,
Chicago, United States; ¶Centrum Medyczne Plejady, Krakow, Poland;
**GW Research Ltd, Cambridge, United Kingdom

Purpose: To assess long‐term safety and efficacy of add‐
on cannabidiol (CBD) in patients with treatment‐resistant
Dravet syndrome (DS) using data from an open‐label
extension trial prespecified interim analysis (GWPCARE5/
NCT02224573).
Method: Patients who participated in a 14‐week, double‐
blind, randomized, controlled trial (GWPCARE1/
NCT02091375 or GWPCARE2/NCT02224703) could
enroll to receive a plant‐derived pharmaceutical formulation
of CBD in an oral solution. The primary endpoint was
safety; key secondary endpoints included changes in con-
vulsive and total seizure frequency, and Subject/Caregiver
Global Impression of Change (S/CGIC).
Results: Overall, 264 patients from GWPCARE1 and 2
enrolled; at the time of analysis, 75 had withdrawn, 17
owing to adverse events (AEs). Patients aged 2.5–
19.3 years (mean 9.8 years; 50% male) were taking a med-
ian of three concomitant anti‐epileptic drugs. Patients were
exposed for a median of 274 days (range 1–512 days), and
mean modal dose for the treatment phase was 21 mg/kg/
day (min = 2.5, max = 30; n = 257). AEs occurred in
93% of patients, and were considered treatment related by
the investigator(s) in 64%. Of patients reporting an AE,
81% reported it as mild or moderate severity. Some eleva-
tions in transaminases were reported. Serious AEs were
reported in 29% of patients; 8% were considered treatment
related by the investigator(s). There were two deaths; nei-
ther were deemed treatment related by the investigator(s).
In patients with baseline data, median monthly convulsive
seizures and total seizures assessed over four 12‐week peri-
ods decreased by (min‐max) 38%‐44% and 39%‐51%,
respectively. Improvements in S/CGIC scores were reported
by 82% and 85% of patients/caregivers at Weeks 24 and
48, respectively.
Conclusion: Long‐term add‐on CBD for DS was generally
well tolerated with an AE profile similar to that observed
in controlled trials. Treatment with CBD showed reductions
in convulsive and total seizure frequency and an improve-
ment in S/CGIC score in a high percentage of patients.
Funding: GW Research Ltd.
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p150 | Therapeutic Drug Monitoring of New
Generation Antiepileptic Drugs in Patients with
Epilepsy

I. Aícua-Rapún*, P. André†, A. Rossetti*, L.A. Decosterd‡,
T. Buclin§, J. Novy*
*Université de Lausanne/Centre Hospitalier Universitaire Vaud,
Neurosciences/Neurology, Lausanne, Switzerland; †Université Lausanne/
Centre Hospitalier Universitaire Vaud, Clinical Pharmacology, Lausanne,
Switzerland; ‡Université de Lausanne/Centre Hospitalier Universitaire
Vaud, Laboratory of Clinical Pharmacology, Lausanne, Switzerland;
§Université de Lausanne/Centre Hospitalier Universitaire Vaud, Clinical
Pharmacology, Lausanne, Switzerland

Purpose: To evaluate the tangible benefit of systematic
therapeutic drug monitoring (TDM) of new generation
antiepileptic drugs (AEDs) compared to commonly used
on‐demand TDM. Although this has been studied in older
AEDs, there is no data on increasingly prescribed newer
generation AEDs.
Method: Randomised controlled clinical trial
(NCT02739282) assessing systematic monitoring of new
generation AEDs plasma levels, the control group having
plasma levels available only on‐demand. Inclusion criteria
is adult patients with an epilepsy for whom a new genera-
tion AED needs to be modified or is started. Participants
are randomised 1:1 in either systematic or “rescue” TDM.
Blood tests are performed at each appointment in both
arms, results are available in the systematic arm and only if
an endpoint is reached in the “rescue” arm. Follow up time
is one year. The outcome is survival in the study without
endpoint. Endpoints are more than two seizures with loss
of awareness in one year, status epilepticus, poor tolerance
AED, need to add a new AED as assessed by the clinician.
Results: We have included 151 patients from June 2016 to
December 2017 in our outpatient clinic. In December 2017,
18 patients have finalised the one‐year of follow up without
reaching an endpoint. the proportion of retention was 40% of
patients. Preliminary results do not find a benefit of system-
atic TDM versus over currently used “rescue” TDM. These
results will be updated at the time of conference.
Conclusion: Our preliminary findings suggest systematic
TDM in new generation AEDs do not lead to a tangible
benefit in patients with epilepsy. This analysis will need to
be refined at the end of the study. This was founded by the
Swiss National Science foundations (FNS 320030_
163430).

p151 | Liverpool Adverse Events Profile Scale
Predicts Dropout from Antiepileptic Treatment in
People with Epilepsy: A Preliminary Study

M. Romoli*, P. Eusebi*, C. Bedetti*, E. Nardi Cesarini*,
S. Siliquini*, A. Verzina*, P. Calabresi*,†, C. Costa*
*University Hospital of Perugia, Neurology Clinic, Perugia, Italy; †IRCCS
Santa Lucia, Rome, Italy

Purpose: Adverse events (AEs) of antiepileptic drugs
(AEDs) impact patient compliance and dropout. To date,
no questionnaire has been shown to predict patient dropout.
The aim of this study is to provide a validated Italian ver-
sion of the Liverpool Adverse Event Profile (iLAEP), and
define iLAEP reliability in AE monitoring and dropout risk
prediction.
Method: Original LAEP was translated, an Italian version
was validated (iLAEP). Patients with epilepsy, on stable
AED regimen, completed iLAEP and were followed‐up for
3 months to assess dropouts
Results: Overall, 204 epileptic patients were enrolled,
mean age 47.1 ± 21.5. The iLAEP had good internal con-
sistency (Cronbach′s α = 0.88) and very quick completion
time (mean = 9 minutes). AED was discontinued in 33.3%
of the cohort. Overall iLAEP score significantly differed
between patients interrupting (39.15 ± 5.66) and those
prosecuting treatment (29.4 ± 6.54, p < .001). A cut‐off of
36.5 had an 85% accuracy in predicting treatment discon-
tinuation (85% sensitivity, 79% specificity).
Conclusion: The iLAEP represents a reliable, quick and
inexpensive assessment tool for patient‐reported AEs of
AEDs. An iLAEP cutoff of 36.5 might differentiate
patients unlikely to interrupt treatment from those more
prone to stop AED in the following 3 months, helping clin-
icians in better treatment tailoring.
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p152 | Bidirectional Drug‐Drug Interactions with
Coadministration of Cannabidiol and Stiripentol
or Valproate in a Phase 1 Healthy Volunteer Trial

G. Blakey*, K. Sommerville†, J. Crockett‡, G. Morrison‡

*consult2deliver limited, Nottingham, United Kingdom; †Former employee
of Greenwich Biosciences Inc, Research Triangle Park, United States;
‡GW Research Ltd, Cambridge, United Kingdom

Purpose: A pharmaceutical formulation of cannabidiol
(CBD) is being developed for the add‐on treatment of rare,
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childhood‐onset epilepsies, including Lennox‐Gastaut syn-
drome and Dravet syndrome. Stiripentol (STP) and val-
proate (VPA) are common therapies in these indications so
possible drug‐drug interactions must be considered. As part
of an open‐label, fixed sequence, healthy volunteer trial,
the primary objective was to investigate the impact of CBD
in oral solution (750 mg twice daily [b.i.d.]) on the steady‐
state pharmacokinetics of STP (750 mg b.i.d.) and VPA
(500 mg b.i.d.) and the reciprocal effect of these medica-
tions on CBD, 7‐hydroxy‐cannabidiol (7‐OH‐CBD) and 7‐
carboxy‐cannabidiol (7‐COOH‐CBD). A secondary objec-
tive was to evaluate the safety and tolerability of CBD
when coadministered with STP and VPA.
Method: Analyte plasma concentrations were determined
using validated bioanalytical methods. The trial was not
statistically powered to identify exposure differences
between drugs given alone versus concomitantly.
Results: When CBD was combined with STP (12 subjects),
STP exposure (maximum measured plasma concentration
and area under the curve) increased by 28–55%. Concomi-
tant CBD administration did not change VPA exposure (12
subjects). Coadministration of STP (12 subjects) or VPA (14
subjects) with CBD did not affect CBD exposure; however,
STP reduced 7‐OH‐CBD and 7‐COOH‐CBD exposure by
29% and 13%, respectively; VPA increased 7‐COOH‐CBD
exposure by 25–32%. These changes are unlikely to be clini-
cally relevant. Incidences of adverse events (AEs) were simi-
lar across groups; the most common AE was diarrhea. Seven
subjects reported rash/rash‐related AEs across groups with 3
withdrawals due to moderate rash‐related AEs when VPA
was coadministered with CBD.
Conclusion: There was a small increase in STP exposure
with concomitant CBD and minor effects of STP and VPA
on CBD metabolite exposure. The safety profile of CBD
was similar to other trials with the exception of the higher
incidence rate of rashes.
Funding: GW Research Ltd.

p153 | Effect of Common Concomitant
Antiepileptic Drugs during Adjunctive Treatment
with Perampanel: Post Hoc Analysis from the
Open‐Label Extension of a Phase III Study in
Patients with Idiopathic Generalised Epilepsy

T.J. O'Brien*, F. Bibbiani†, A. Patten‡, A. Laurenza†,
B. Williams†

*Central Clinical School, Monash University, Melbourne, VIC, Australia;
†Eisai Inc., Woodcliff Lake, NJ, United States; ‡Eisai Ltd., Hatfield,
Hertfordshire, United Kingdom

Purpose: Perampanel is approved for adjunctive treatment
of partial seizures, with or without secondarily generalised

seizures, and primary generalised tonic‐clonic (PGTC) sei-
zures in epilepsy patients aged ≥12 years. Perampanel is
also approved for monotherapy use for partial seizures in
the US. This post hoc analysis assessed the effects of the
most common concomitant Baseline antiepileptic drugs
(AEDs) on discontinuation rates and treatment‐emergent
adverse event (TEAE) incidence during adjunctive treat-
ment with perampanel in patients (aged ≥12 years) with
idiopathic generalised epilepsy (IGE) and PGTC seizures in
the open‐label extension (OLEx) Phase of Study 332
(NCT02307578).
Method: Patients completing the double‐blind study could
receive perampanel (≤12 mg/day) during the OLEx (6‐
week blinded Conversion Period; ≤136 weeks’ Mainte-
nance). Here, we report results for perampanel >4–8 mg/
day and >8–12 mg/day.
Results: Most common concomitant Baseline AEDs were
valproic acid (N = 55), lamotrigine (N = 53), levetiracetam
(N = 37), topiramate (N = 21) and zonisamide (N = 12);
patients may have received >1 of these Baseline AEDs.
The most common reasons for discontinuing were adverse
event(s) (AE), ‘other’ and patient choice. Lamotrigine
patient choice, N = 6/34 (>4–8 mg/day); AE/’other’, both
N = 3/19 (>8–12 mg/day). Levetiracetam patient choice,
N = 5/27 (>4–8 mg/day); AE, N = 2/10 (>8–12 mg/day).
Topiramate ‘other’, N = 3/15 (>4–8 mg/day); AE/’other’,
both N = 1/6 (>8–12 mg/day). Valproic acid patient
choice, N = 6/38 (>4–8 mg/day); ‘other’, N = 4/17 (>8–
12 mg/day). Zonisamide patient choice/’other’, both N = 2/
10 (>4–8 mg/day); no discontinuations (>8–12 mg/day).
Patient‐reported TEAEs ranged from 88.2% (lamotrigine)
to 93.3% (topiramate) for perampanel >4–8 mg/day; and
70.6% (valproic acid) to 100.0% (topiramate and zon-
isamide) for perampanel >8–12 mg/day. The most common
TEAE was dizziness.
Conclusion: In this post hoc analysis, primary reasons for
discontinuation and TEAE incidence differed between the
most common Baseline AED subgroups and perampanel
dose range, although TEAE types were similar. These data
provide additional information on the safety of adjunctive
perampanel in patients with IGE.
Funding: Eisai Inc.
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p154 | Clinical Factors Associated with a Major
Response (≥75% Reduction in Seizure Frequency/
28 Days) in Phase III Trials of Adjunctive
Perampanel in Patients with Partial Seizures: Post
Hoc Multivariate Analysis

E. Ben-Menachem*, G.L. Krauss†, R.T. Wechsler‡, A. Patten§,
B. Williams¶, A. Laurenza¶

*Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden;
†Johns Hopkins Hospital, Baltimore, MD, United States; ‡Idaho
Comprehensive Epilepsy Center, Boise, ID, United States; §Eisai Ltd.,
Hatfield, Hertfordshire, United Kingdom; ¶Eisai Inc., Woodcliff Lake, NJ,
United States

Purpose: Perampanel is approved for adjunctive treatment
of partial seizures, with or without secondarily generalised
seizures (SGS), and primary generalised tonic‐clonic sei-
zures in epilepsy patients aged ≥12 years. Perampanel is
also approved for monotherapy use for partial seizures in the
US. Approval for partial seizures was based on three ran-
domised, double‐blind, placebo‐controlled, phase III studies
of adjunctive perampanel (Studies 304 [NCT00699972], 305
[NCT00699582] and 306 [NCT00700310]). A post hoc mul-
tivariate analysis was performed to identify predictive factors
for achieving a major response (≥75% reduction in seizure
frequency/28 days) with adjunctive perampanel during Stud-
ies 304, 305 and 306.
Method: Patients (aged ≥12 years) with refractory partial
seizures, with or without SGS, received once‐daily placebo
or adjunctive perampanel 2–12 mg across a 19‐week, dou-
ble‐blind phase. Univariate analysis by logistic regression
identified clinical factors associated with a major response
during maintenance. Significant predictors were subse-
quently included in a multivariate model.
Results: Across studies, 175/1374 (12.7%) patients had a
major response to perampanel (mean age, 35.5 years; 50.3%
female). At the univariate level, significant predictors of a
major response were decreasing number of baseline
antiepileptic drugs (AEDs), absence of baseline enzyme‐
inducing AEDs, absence of structural aetiology, presence of
SGS at baseline, increasing age at diagnosis, decreasing time
since diagnosis and increasing perampanel plasma concen-
tration. Baseline seizure frequency, simple or complex par-
tial seizures at baseline, and genetic or idiopathic aetiology
were not significantly associated with a major response. The
best predictors of a major response in the multivariate model
were presence of SGS at baseline, increasing age at diagno-
sis and perampanel plasma concentration.
Conclusion: These findings may help guide clinicians
when prescribing perampanel for patients aged ≥12 years
with partial seizures. Perampanel was particularly effective
in controlled SGS, one of the most serious seizure types.
Funding: Eisai Inc.

p155 | Retrospective, Phase IV Study of
Perampanel in Real‐World Clinical Care of
Patients with Epilepsy: An Interim Analysis

J. Wheless*, R.T. Wechsler†, K. Moretz‡, B. Williams§,
A. Laurenza§, A. Patten¶, M. Malhotra§

*University of Tennessee, Le Bonheur Children's Hospital, Memphis, TN,
United States; †Idaho Comprehensive Epilepsy Center, Boise, ID, United
States; ‡Meridian Clinical Research, LLC, Savannah, GA, United States;
§Eisai Inc., Woodcliff Lake, NJ, United States; ¶Eisai Ltd., Hatfield,
Hertfordshire, United Kingdom

Purpose: Perampanel is approved for adjunctive treatment
of partial seizures, with or without secondarily generalised
seizures, and primary generalised tonic‐clonic seizures in
epilepsy patients aged ≥12 years. Perampanel is also
approved for monotherapy use for partial seizures in the
US. There is limited information regarding real‐world use
of perampanel as an antiepileptic drug (AED) in the US,
and such clinical data may inform patient management. We
report an interim analysis of Study 506 (NCT03208660),
an ongoing, Phase IV, retrospective, multicentre, non‐inter-
ventional study of patients with epilepsy initiating peram-
panel treatment after 1 January 2014.
Method: Data obtained from medical records included
AED history, seizure frequency, perampanel titration/
dosage and treatment‐emergent adverse events (TEAEs).
Based on the Safety Analysis Set (SAS), primary and sec-
ondary endpoints include retention rate (defined as the pro-
portion of patients remaining on perampanel at 3, 6, 12, 18
and 24 months following treatment initiation), and dosing
experience and safety, respectively.
Results: The SAS included 187 patients (mean age
26.7 years; female 51.3%; mean time since diagnosis
17.5 years; ILAE seizure classification partial, 49.2%; idio-
pathic generalised epilepsy, 23.0%; other, 24.1%; unknown,
3.7%). At Baseline, most patients received 1–3 concomitant
AEDs (82.4%; enzyme‐inducing AEDs 17.1%). The mean
(range) maximum perampanel dose was 7.1 (1.5–20.0) mg,
and the mean cumulative duration of exposure to peram-
panel was 15.4 months. Retention rate ranged from 84.9%
(at 3 months) to 58.5% (at 24 months). Seventy‐five
(40.1%) patients discontinued treatment due to TEAEs
(25.1%), inadequate therapeutic effect (10.2%), other rea-
sons (3.2%), unknown reasons (1.1%) or patient choice
(0.5%). Dizziness (9.1%), somnolence (5.3%) and aggres-
sion (4.3%) were the most commonly reported TEAEs.
Conclusion: An interim analysis of Study 506 found that
over half of epilepsy patients (n = 48/82; 58.5%) receiving
perampanel as part of routine clinical care remained on
treatment at 24 months.
Funding: Eisai Inc.
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p156 | The Relationship between Serum
Levetiracetam Levels and Seizure Frequency and
Adverse Reactions in Patients With Epilepsy

I.M. Gulcebi*, T. Kendirli†, Z. Asik*, P. Patsalos‡,§, F. Onat*
*University of Marmara, Faculty of Medicine, Medical Pharmacology,
Istanbul, Turkey; †University of Health Sciences, Faculty of Medicine,
Neurology, Istanbul, Turkey; ‡NIHR University College London Hospitals
Biomedical Research Centre, UCL Institute of Neurology, Clinical &
Experimental Epilepsy, London, United Kingdom; §Chalfont Centre for
Epilepsy, Chalfont St. Peter, United Kingdom

Purpose: It is well recognised that pharmacodynamics of a
drug is directly related to ingested dose and its subsequent
blood concentration. Levetiracetam (LEV) is a broad spec-
trum antiepileptic drug and has adverse reactions such as
headache, affective disorder, aggression or anxiety.
Although pharmacokinetics and tolerability of LEV show
optimal characteristics, there are patients with poor thera-
peutic response to LEV with uncontrolled seizures and
adverse reactions. In this study we aimed to determine the
relationship between serum LEV levels and seizure fre-
quency and adverse reactions in patients prescribed LEV.
Method: Patients with epilepsy who were on monotherapy
(n = 7) or polytherapy (n = 15) with LEV for at least
1 month (n = 22) were included. Blood samples were col-
lected on 5 occassions just before LEV intake (trough
level), 1 hour, 2 hours, 4 hours and 8 hours following last
dose and represented steady state levels. Serum LEV levels
were measured by liquid chromatography mass spectrome-
try. LEV concentration (mg/L) to dose (mg/kg/day) (C/D)
ratio values were compared between responders (seizure
free≥1 month) and non‐responders (≥1seizure/month) and
between patients with‐ or without adverse reactions.
Results: Although there was no statistically significant dif-
ference in LEV C/D ratio or LEV maximum level between
responders and non‐responders, comparison of C/D ratio
following 1 hour of LEV intake (2.2 ± 0.6 kg.day/L and
1.1 ± 0.1 kg.day/L, respectively) and also maximum LEV
level (2.2 ± 0.6 kg.day/L and 1.5 ± 0.1 kg.day/L) in
patients with or without adverse reactions were found to be
statistically significant (P < 0.05, Two‐way ANOVA, post‐
hoc Bonferroni test and P < 0.05, Student's t test, respec-
tively).
Conclusion: In conclusion maximum serum LEV levels
may be a good indicator as to whether or not patients will
present with adverse effects. Further studies with larger
populations are needed to corroborate these data and to fur-
ther understand the underlying mechanisms of the individ-
ual differences in therapeutic response to LEV therapy.

p157 | Assessment of the Long‐Term Efficacy
and Safety of Adjunctive Perampanel in
Adolescent Patients: Post Hoc Analysis of Open‐
Label Extension (OLEX) Studies

J.E. Piña-Garza*, V. Villanueva†, W. Rosenfeld‡, H. Yoshinaga§,
F. Bibbiani¶, A. Patten**, B. Williams¶, A. Laurenza¶

*The Children's Hospital at TriStar Centennial, Nashville, United States;
†Hospital Universitario y Politécnico La Fe, Valencia, Spain;
‡Comprehensive Epilepsy Care Center for Children and Adults, St. Louis,
United States; §Minami‐Okayama Medical Center, National Hospital
Organization, Okayama, Japan; ¶Eisai Inc., Woodcliff Lake, United
States; **Eisai Ltd., Hatfield, Hertfordshire, United Kingdom

Purpose: Perampanel is approved for adjunctive treatment
of partial seizures, with/without secondarily generalised sei-
zures (SGS), and primary generalised tonic‐clonic seizures
(PGTCS) in epilepsy patients aged ≥12 years. Perampanel
is also approved for monotherapy use for partial seizures in
the US. Patients completing Phase II/III randomised, dou-
ble‐blind, placebo‐controlled studies of adjunctive peram-
panel could enter OLEx studies 307 (NCT00735397), 335
OLEx (NCT01618695), 235 OLEx (NCT01161524) and
332 OLEx (NCT02307578). Here, we report long‐term effi-
cacy and safety outcomes of adjunctive perampanel in ado-
lescent patients (aged ≥12–≤17 years) with SGS or
PGTCS from these OLEx studies.
Method: All OLEx studies comprised a blinded Conver-
sion Period (6–16 weeks), when perampanel dose optimisa-
tion was achieved (≤12 mg/day), and a Maintenance Phase
(27–256 weeks; ≤1–≤5 years’ exposure). All patients
received perampanel during the OLEx. Efficacy and safety
assessments (for ≤4 years) included median percent change
in seizure frequency/28 days, 50% and 75% responder and
seizure‐freedom rates, and monitoring of treatment‐emer-
gent adverse events (TEAEs).
Results: The Safety Analysis Set included 129 adolescent
patients (SGS, n = 110; PGTCS, n = 19). Median percent
reductions in seizure frequency/28 days were 62.8% and
84.0% (Year 1), and 71.8% and 97.4% (Year 3) for SGS
and PGTCS, respectively. 50% and 75% responder and sei-
zure‐freedom rates were 56.9%, 39.5% and 22.9% (Year 1),
and 66.7%, 44.4% and 30.6% (Year 3), respectively, for
SGS; and 63.2%, 52.6% and 21.1% (Year 1), and 83.3%,
83.3% and 50.0% (Year 3), respectively, for PGTCS. For
each seizure type, TEAE incidence was highest during the
first year of perampanel exposure; the most common
TEAEs were dizziness, somnolence and nasopharyngitis.
Conclusion: Long‐term (≤4 years) treatment with adjunctive
perampanel (≤12 mg/day) was efficacious and well tolerated
in adolescent patients with SGS or PGTCS. These results are
encouraging, given the refractory nature of these seizure types.
Funding: Eisai Inc.
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p158 | Retention Rate and Outcome‐Related
Factors of Perampanel: A Real‐Life Population
Study

S. Matricardi*, S. Siliquini*, S. Lattanzi†, C. Cagnetti†, F. Deleo‡,
A. Stabile‡, F. Ragona§, E. Freri§, E. Cesaroni*, G. Anibaldi*,
N. Foschi†, F. Villani‡, T. Granata§, N. Zamponi*
*Children's Hospital G. Salesi, Ospedali Riuniti, Department of
Neuropsychiatry, Ancona, Italy; †Neurological Clinic, Department of
Experimental and Clinical Medicine, Marche Polytechnic University,
Ancona, Italy; ‡Clinical and Experimental Epileptology Unit, Foundation
IRCCS Neurological Institute C. Besta, Milan, Italy; §Foundation IRCCS
Neurological Institute C. Besta, Department of Pediatric Neuroscience,
Milan, Italy

Purpose: To evaluate the effectiveness of perampanel
(PER) in adolescents and adults with drug‐resistant epi-
lepsy, using time to treatment failure as the outcome mea-
sure.
Method: Epileptic patients receiving PER from May 2015
to December 2017 were enrolled in this multicenter retro-
spective observational cohort study. Kaplan‐Meier survival
curves were made to assess the time to PER failure,
defined as discontinuation of PER. The impact of other fac-
tors including age, epileptic syndrome, duration of epi-
lepsy, concomitant and previous treatments, titration,
dosage, and neuropsychological comorbidities were evalu-
ated using Cox Proportional Hazard Methods.
Results: The series comprised 143 patients (65 females),
with median age at epilepsy onset of 10 years (interquartile
range [IQR] 1 month‐59 years) and a median time of dis-
ease duration prior PER of 19 years (IQR 11–32). The
most frequent epileptic syndromes were drug‐resistant focal
epilepsy (117 patients, 81.82%) and Lennox‐Gastaut syn-
drome (20 patients, 14%). All patients received previous
(median 6, IQR 4–9) and concomitant (median 2.5, IQR 2–
3) treatments. The probability of remaining on PER was
61% at 12 months, and 47% at 24 months. PER was dis-
continued by 66 (46.15%) due to inefficacy (54%), side
effects (28%), or both (16%). Nine patients (6%) achieved
seizure freedom, and 24 (17%) gained significant (≥ 50%)
seizure reduction. The presence of intellectual disability
was significantly associated with PER failure (HR 1.71,
95% CI 1.04–2.81, p = 0.03).
Conclusion: This study provides observational evidence
for treatment persistence of PER in drug‐resistant epilepsy
using time to treatment failure. The presence of neuropsy-
chological comorbidities should be kept in mind to opti-
mize the use of PER in clinical setting.

p159 | Population Pharmacokinetic Modelling
and Simulation to Support Dose Recommendations
for Lacosamide in Children

P. Martin*, A. Stockis†, K. Jolling‡, A. Lindauer‡

*UCB, Clinical Pharmacology, Braine‐l'Alleud, Belgium; †UCB Pharma,
Braine L'Alleud, Belgium; ‡SGS, Mechelen, Belgium

Purpose: Lacosamide (LCM) is indicated as monotherapy
and adjunctive therapy for the treatment of focal (partial‐
onset) seizures in patients aged ≥4 years. LCM pharma-
cokinetics (PK) have been investigated in the paediatric
epilepsy population. The purpose of this analysis was to
further characterise LCM PK in adults and children and
simulate dose regimens in children that allowed close PK
exposure matching between children and adults.
Method: A population PK (PPK) model was developed
and used to assess the impact of covariates e.g. age,
weight, gender, background AED co‐medication on LCM
PK and to simulate PK to support paediatric population
dose adaptations. Data were obtained from pediatric trials
SP0847, SP848, SP1047, and SP0969. A one‐compartment
model with first order absorption and elimination was used
to describe LCM concentration data. Allometric coefficients
for CL/F (0.75) and V/F (1) were fixed to their theoretical
values. The model simulated a range of dose regimens to
allow good matching of exposure between children and
adults in monotherapy and adjunctive settings.
Results: Valproate co‐administration was estimated to
increase LCM exposure (AUC) by 14% (90% CI 7%/22%).
Inducer AED co‐administration was estimated to decrease
AUC by 17% (90% CI 12%/22%). In the youngest age
group (< 2 years), clearance (CL) deviated from the theo-
retical relationship; based on body weight, the youngest
children appeared to have a higher CL than predicted from
allometric theory. No effects on CL/F attributed to race,
sex, or eGFR (estimated Glomerular Filtration Rate) were
observed. Simulations supported dose adaptions and maxi-
mum recommended doses for children < 17 years.
Conclusion: Overall, the model predicted low impact of
concomitant AEDs, including enzyme inducers, on LCM
AUC, maintaining a good exposure match from adults to
children. PPK modelling of LCM was used to support dose
recommendations in children to match exposure to adult
patients.
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p160 | Evaluation of the Sex Hormone Levels In
Relation to Epileptic Syndrome and Antiepileptic
Treatment

T. Afrrantou, V. Kimiskidis*, R. Lagoudaki*,
E. Konstantinopoulou*, N. Grigoriadis*
*AHEPA University Hospital, Aristotle University of Thessaloniki,
Thessaloniki, Greece

Purpose: Evaluation of the sex hormone levels in patients
with epilepsy, in order to investigate whether hormonal
changes relate to the characteristics of epileptic syndrome
and to antiepileptic treatment.
Method: Outpatients were enrolled in the study n = 78
(38 men ‐ 40 women, aged 19–69 years). Characteristics of
epilepsy type of epilepsy (temporal 37, cryptogenic 32,
Idiopathic Generalized 9), duration of epilepsy (mean:20
years, range:2–43), seizure frequency during the last year
(< 1seizure/month:43, 1–9 seizure/month:28, ≥10:7),
antiepileptic treatment (monotherapy:30, polytherapy:48).
Hormones luteinizing hormone(LH), follicle‐stimulating
hormone(FSH), prolactin(PRL), testosterone(T), proges-
terone(Pg), estradiol(E2) were evaluated using the Immuno-
radiometric Assay method. The hormone levels were
compared with age and sex‐matched controls (n = 42, 11
men, 32 women). For the statistical analysis SPSS (v.17)
was used. Statistical significance p < 0.05.
Results: 1. Male hormone levels compared to controls E2
was at higher levels, p = 0.009. As seizure frequency
increased E2 and T were also increased, p = 0.059 and
p = 0.036. In temporal epilepsy FSH was increased,
p = 0.05. Enzyme inducers were correlated to high levels
of T, p = 0.023 and E2, p = 0.016 whereas enzyme inhibi-
tors to low levels of FSH, p = 0.083 and new degenetation
drugs to high E2, p = 0.024, and FSH, p = 0.003. 2.
Female hormone levels compared to controls Increased fre-
quency of seizures correlated to follicular phase,
p = 0.011. As the seizure frequency increased in the repro-
ductive age E2 was increased, p = 0.014 whereas in meno-
pause FSH was increased, p = 0.033. In reproductive age,
polytherapy was related to low T, p = 0.003 and high E2,
p = 0.005.
Conclusion: In men, the enzyme inducers had an opposite
effect compared to inhibitors by increasing T, E2, FSH.
Increased FSH in temporal epilepsy can be attributed to the
nature of the disease. In women of reproductive age, the
increased seizure frequency is related to high E and in
menopause to high FSH.

p161 | A Multicentre, Open‐Label, Phase IV
Study of Perampanel as Monotherapy or First
Adjunctive Therapy In Patients ≥12 Years of Age
with Partial Seizures or Primary Generalised
Tonic‐Clonic Seizures: Study 410

P. Klein*, B. Williams†, A. Laurenza†, A. Patten‡, M. Malhotra†

*Mid‐Atlantic Epilepsy and Sleep Center, Bethesda, MD, United States;
†Eisai Inc., Woodcliff Lake, NJ, United States; ‡Eisai Ltd., Hatfield,
Hertfordshire, United Kingdom

Purpose: Perampanel is approved for adjunctive treatment
of partial seizures, with or without secondarily generalised
(SG) seizures, and primary generalised tonic‐clonic (PGTC)
seizures in epilepsy patients aged ≥12 years. Perampanel is
also approved for monotherapy use for partial seizures in
the US. There is currently limited information from
prospective clinical studies on the use of perampanel as
monotherapy or first adjunctive therapy. Study 410
(NCT03288129), a multicentre, open‐label, Phase IV study,
is the first prospective study of perampanel administered as
monotherapy or first adjunctive therapy in patients (aged
≥12 years) with partial seizures, with or without SG sei-
zures, or PGTC seizures.
Method: Study 410 includes Screening (≤6 weeks prior to
first perampanel dose), 13‐week Titration, 39‐week Mainte-
nance and Follow‐up (4 weeks following last perampanel
study dose) Periods. Perampanel is initiated at 2 mg/day,
then up‐titrated in 2‐mg/day increments to ≤12 mg/day, as
required. The primary endpoint is retention rate (defined as
the proportion of patients remaining on perampanel at 3, 6,
9 and 12 months following treatment initiation). Secondary
endpoints include safety and tolerability of perampanel as
monotherapy or adjunctive therapy; seizure‐free status dur-
ing Maintenance or for 3 or 6 months for partial, SG and
PGTC seizures; and maximum and final perampanel dose
during Titration and Maintenance, respectively.
Results: Study 410 will enrol ≤300 patients at ≤60 sites
across the US (and other countries to be identified) and
provide clinical data on perampanel as monotherapy or first
adjunctive therapy in epilepsy patients aged ≥12 years.
Conclusion: Study 410 will provide retention rates and
efficacy and safety data for perampanel when administered
as monotherapy or first adjunctive therapy in patients (aged
≥12 years) with partial seizures, with or without SG sei-
zures, or PGTC seizures. Enrolment is currently underway
with nine confirmed sites in the US.
Funding: Eisai Inc.
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p162 | Perampanel and Secondarily Generalised
Seizures in a Pooled Analysis of Phase III Studies
and their Open‐Label Extension: Effect of
Enzyme‐Inducing Antiepileptic Drugs

D. Ko*, B. Williams†, A. Patten‡, A. Laurenza†

*Loma Linda University, Loma Linda, United States; †Eisai Inc.,
Woodcliff Lake, United States; ‡Eisai Ltd., Hatfield, Hertfordshire, United
Kingdom

Purpose: Perampanel is approved for adjunctive treatment
of partial seizures, with or without secondarily generalised
seizures (SGS), and primary generalised tonic‐clonic sei-
zures in epilepsy patients aged ≥12 years. Approval of per-
ampanel for partial seizures was based on three
randomised, double‐blind, placebo‐controlled, Phase III
Studies 304 (NCT00699972), 305 (NCT00699582) and
306 (NCT00700310); patients completing these could enter
open‐label extension (OLEx) Study 307 (NCT00735397).
Here, we report efficacy of perampanel as adjunctive treat-
ment of SGS by co‐administration of enzyme‐inducing
antiepileptic drugs (EIAEDs) versus non‐EIAEDs in both
the Phase III and OLEx studies.
Method: In the double‐blind studies, patients (≥12 years)
with partial seizures, with or without SGS, receiving 1–3
AEDs at Baseline were randomised to placebo or 2–12 mg/
day perampanel for 19 weeks. In the OLEx, patients
received ≤12 mg/day perampanel for ≤272 weeks. Efficacy
assessments included median percent change in SGS fre-
quency/28 days, SGS 50% and 75% responder and seizure‐
freedom rates.
Results: For patients with SGS at pre‐perampanel Base-
line, 564 were in the double‐blind studies, and 388
received perampanel for ≥1 year in the OLEx. In the dou-
ble‐blind studies, perampanel co‐administered with an
EIAED (carbamazepine, eslicarbazepine, oxcarbazepine,
phenytoin) had reduced efficacy compared with non‐
EIAEDs due to increased clearance; this was particularly
evident at higher doses, although these differences were
still greater than placebo. In the OLEx, concomitant admin-
istration of both non‐EIAEDs and EIAEDs was associated
with sustained efficacy, with slightly better efficacy during
the first, second and third years of perampanel exposure
for non‐EIAEDs compared with EIAEDs.
Conclusion: Perampanel demonstrated good and sustained
long‐term efficacy against SGS. With the recent FDA
approval of perampanel for monotherapy use for partial sei-
zures, non‐EIAED data may be more relevant for consider-
ation if perampanel is used as a single agent (no other
AED) while real‐world data and experience are accumu-
lated.
Funding: Eisai Inc.

CLINICAL SEMIOLOGY 1

27 AUGUST 2018

p163 | The Predictors of Drug‐Resistance in
Patients with MRI‐Negative Focal Epilepsies of
Unknown Cause

A.C. Atalar*,†, E.N. Vanlı Yavuz*,‡, N. Bebek*, B. Baykan*
*Istanbul University, Faculty of Medicine, Neurology, Istanbul, Turkey;
†Istanbul Education and Research Hospital, Neurology, Istanbul, Turkey;
‡Koç University Hospital, Neurology, Istanbul, Turkey

Purpose: Focal epilepsy with unknown cause (FEUC) is
an under‐investigated topic despite its remarkable fre-
quency and importance for the patients who will face anxi-
ety about their prognosis, labelled as “unknown”. Our aim
was to investigate the predictors which may lead to drug‐
resistance in patients with FEUC followed up in a tertiary
epilepsy center.
Method: Consecutive patients, diagnosed with FEUC
according to the criteria of International League Against
Epilepsy (ILAE), who had at least a 1.5 Tesla MRI with
normal results and all other necessary diagnostic investiga-
tions between the years of 2009–2017, with a minimum of
5 years follow‐up in our epilepsy center were included.
The clinical, etiological and all available electrophysiologi-
cal data were evaluated by expert epileptologists retrospec-
tively and the groups with drug‐resistant and drug‐
responsive courses of FEUC were compared statistically.
Results: A total of 62 patients (40 females;64.5%) were
included. Their mean age was 39.06 ± 13.36 and mean
age of onset and duration of disease were 21.83 ± 13.19
and 24.62 ± 12.92 years, respectively. There were only 13
patients (20.97%) with drug‐resistance, whereas 49 patients
were drug‐responsive. Experiencing a focal to bilateral
tonic‐clonic seizure as the presenting seizure type (p
0.0078), having abnormal cognitive status (p 0.0223) and
at least one abnormal EEG (p:0.045) were found to be sig-
nificantly related with drug‐resistance in FEUC. Family
history of epilepsy, febrile seizures, triggering factors, sys-
temic and psychiatric problems did not show any signifi-
cant difference among the study groups.
Conclusion: Our study showed that drug‐resistance in
FEUC is rare and may show some clues related to the
severity of the underlying disease mechanisms in the begin-
ning. Further research of the patients with FEUC may
enlighten its subtypes and prognostic markers.
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p164 | Lateralizing Value of Clinical Semiology
of Generalized Tonic Clonic Seizures in Temporal
Lobe Epilepsy Patients Admitted to the EMU and
Risk of Hospital Readmission

A. Abubak*,†

*Geisinger Heathcare System, Neuroscience Institute, Danville, PA,
United States; †Common Wealth Medical School, Neuroscience Institute,
Scranton, PA, United States

Purpose: To assess the localizing and lateralizing features
of GTCs in TLE and risk of hospital readmission within
30 days.
Methods: retrospective chart review of all patients admit-
ted to EMU between 2012 and 2014 with diagnosis of
TLE who had GTCs. Extremities automatism and asym-
metric tonic flexion extension, head deviation, post‐ictal
paralysis and dystonic posturing were correlated to epilep-
togenic focus.
Results: There were 109 TLE patients and 46 had GTC
(30 females) age range 16–66 years (mean 33). 18 had RT
and 28 LT TLE and 33 were RT handed. Contralateral
head deviation occurred in 72% (13 R and 20 L) and Ipsi-
lateral in 32.6% (5 R and 10 L). Contralateral dystonic pos-
turing of the hand in 13 (26.3%) and the foot in 2.
Ipsilateral automatism; manual in 11 (23.9%), pedal in 4
(8.7%) and both in 8.7%. Figure 4 with tonic extension
contralateral to the focus involving the arms in 22 patients
(47.8%), 8.7% in the legs (4) and 19.6% of both limbs (9).
However tonic extension of both upper limbs occurred in 5
and flexion in 2 patients. Contralateral Todd's paralysis of
both UL and LL in 6 (13%), UL only in 4 (8.7%) and the
Face in 13 (26.3%). 3 patients (6.5%) visited the emer-
gency‐room, one due non‐epileptic issue (facial pain) and 2
had CPS 17 and 20 days after discharge. Both had seizure‐
frequency of 2–3 a month.
Conclusion: All the clinical semiology's during GTCs are
of localizing and lateralizing value. Furthermore there is no
evidence that GTC increases the readmission rate to the
hospital. Thus GTC has an added value to assess patients
for epilepsy surgery. Also this finding support the concept
of seizure network and may aid in placement of stereo
electroencephalography to delineate the epileptogenic
focus.

p165 | Performance of a Wrist‐Worn Multimodal
Seizure Detection System for More than a Year in
Real‐Life Settings

F. Onorati*, C. Caborni*, M.F. Guzman*, G. Regalia*,
R. Picard*,†

*Empatica, Milan, Italy; †Massachusetts Institute of Technology,
Cambridge, United States

Purpose: The Embrace smartwatch combines accelerome-
ter and electrodermal activity sensors to alert to generalized
tonic‐clonic seizures (GTCSs). While a multi‐site clinical
study validated 94.5% sensitivity (Se) of the GTCS detector
with a false alarm rate (FAR) typically less than 0.2/day
(Onorati et al, Epilepsia 2017), longitudinal analysis of
Embrace performance is needed to understand its reliability
and robustness in outpatient settings. A first analysis on
~1 year of data from one user showed Se = 98% and FAR
per day worn = 0.14 (Regalia et al, Mobil 2017, Copen-
hagen). Here, we report on new longitudinal data from
three users.
Method: One male (P1, 29y) and two female (P2 and P3,
15y) patients used Embrace from 04/2016 to 12/2017 in
real‐life. Each Embrace alarm generated a call to patients’
caregivers, and it was logged on an online database.
Patients and caregivers were instructed to carefully mark
any false alarms and any missed seizures. Two seizure‐data
experts independently inspected all the recordings to verify
the accuracy of users’ self‐reports.
Results: Overall, 618 (P1), 437 (P2) and 554 (P3) record-
ing days were collected (average hours per day = 23, 19
and 21, respectively). For P1, all 201 GTCSs were detected
(Se = 100%), with FAR = 0.11. For P2, all 64 GTCSs
were detected (Se = 100%), with FAR = 0.32. For P3, 63
out 65 GTCSs were detected (Se = 97%), with FAR =
0.12. Nocturnal seizures represented 87%, 92% and 43%,
respectively, of each patients’ GTCS and were all detected
except for one GTCS experienced by P3. No false alarms
happened during sleep.
Conclusion: For the first time, the real‐life long‐term per-
formance of a wearable GTCSs detector, i.e. Embrace, was
evaluated for multiple users, each collecting data for more
than 1.5 years, while diligently cross‐checking each alarm
with self‐reports. Embrace provided an excellent trade‐off
between Se and FAR for all the testers. Analyses on more
patients are underway.
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p166 | Right Parietal Region as the
Symptomatogenic Zone for the ICTAL Hiccup

S. Ahmadi Karvigh*, S. Advani*
*Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of

Purpose: Ictal Hiccups are infrequent phenomena seen in
different epilepsies. Hiccups are reported with focal sei-
zures originating from the right temporal or parietal lobes
and also in the generalized epilepsies (absence or atonic
seizures). Interestingly, most ictal hiccups with focal origin
were noted towards the end of the seizure where the epilep-
tiform discharges had already generalized.
Method and result: Here we report an interesting ictal
hiccup case, a 19 year‐old right‐handed male with intract-
able epilepsy and learning disability. The seizure semiology
consisted of 1‐ GTCs 2‐ Negative motor seizures 3‐ dialep-
tic seizures (LOA) 4‐ hiccups. The MRI revealed a large
parieto‐temporal Dysembryoplastic neuroepithelial tumour.
The video‐EEG monitoring showed that the dialeptic and
the brief negative motor seizures (head drops) were due to
clear right parietal focal epileptic activity (P4 > T4).
Rarely, these seizures started with a generalized onset ictal
pattern. An ictal hiccup was recorded with an EEG ictal
pattern starting from the right parietal region (p4, t4) that
remained focal and was very brief and did not evolve into
a more severe or generalized seizure pattern. The patient
underwent surgery 8 months ago to remove the lesion. Fol-
low up evaluation revealed an unequivocal reduction in sei-
zure frequency and mental and motor function
improvement. Hiccups were not reported after surgery.
Conclusion: Although Hiccups maybe interpreted as
diaphragmatic clonic jerks compatible with a generalized
epileptic activity that involves the thalamocortical pathways
and their connections to the brainstem nuclei. One can
assume that hiccups are autonomic symptoms due to
epileptic activity in the brain regions that control more vis-
ceral functions (such as insula or parietal lobe).

p167 | Adult Onset Epilepsy as the Presenting
Symptom of Fetal Alcohol Spectrum Disorder: A
Case Report

I.D. Ouwens*, R. Thijs*,†

*SEIN, Stichting Epilepsie Instellingen Nederland, Hoofddorp,
Netherlands; †Leiden University Medical Center, Neurology, Leiden,
Netherlands

Background: Intrauterine exposure to alcohol may result
in a distinct pattern of craniofacial abnormalities, growth
impairment and central nervous system dysfunction, desig-
nated Fetal Alcohol Spectrum Disorder (FASD). People

with FASD have high rates of comorbid conditions includ-
ing Attention Deficit Hyperactivity Disorder (40%), mental
retardation (15–20%), learning disorders (25%) and speech
and language disorders (30%). Epilepsy in childhood is
estimated to occur in nearly 20% of patients with FASD,
but there is scarce information about seizure type, elec-
troencephalography findings and response to antiepileptic
drugs in adult FASD patients.
Method: Case report.

Results: A 40‐year‐old man presented with new onset noc-
turnal paroxysmal events. The patient was born with an
umbilical cord entanglement after a gestational period of
7 months and was reported to have had a cardiac arrest
shortly after birth. His mother had a daily intake of 1 litre
of gin and 1 pack of cigarettes throughout pregnancy. The
patient had a history of surgeries for narrow eyelids and
strabismus because of severe visual impairments and learn-
ing difficulties requiring special educational needs. He
managed to live independently and had a job as a kitchen
assistant. Clinical examination revealed microcephalia (‐
3SD), a thin upper lip and a smooth philtrum. Homevideo
recordings of his nocturnal events suggested tonic‐clonic
seizures. Interictal EEG showed left sided frontotemporal
slowing with sporadic epileptiform discharges. MRI of the
brain was normal. FASD diagnosis was confirmed at a
FASD Centre of Excellence. The patient became seizure
free on valproaat monotherapy 25 mg/kg per day.
Conclusion: This case of focal adult‐onset epilepsy as the
presenting symptom of FASD broadens the clinical spec-
trum and also illustrates the complex and likely multifacto-
rial etiology of epilepsy in FASD.

p168 | The Chemosensory Function and the
Olfactory Bulb Volume in Temporal Lobe Epilepsy

B.G. Türk*, M. Uzan†, Ç. Özkara*
*Istanbul University, Cerrahpasa Faculty of Medicine, Neurology,
Istanbul, Turkey; †Istanbul University, Cerrahpasa Faculty of Medicine,
Neurosurgery, Istanbul, Turkey

Purpose: Some components of the olfactory system, such
as the hippocampus and amygdala in the temporal lobe,
also function in the limbic system, are the main generator
of mesial temporal lobe seizures. For this reason, it may be
thought that the underlying functional and structural
changes of the epilepsy may affect the olfactory system.
While there is information that the sense of smell is
affected in temporal lobe epilepsies; there is no objective
study of how the taste sensation is affected. We aimed to
evaluate the association between the temporal lobe epilepsy
(TLE) and the both of these chemosenses.
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Method: 48 TLE patients who fulfil the inclusion criteria
were taken to the study. Sniffin’ Sticks test, Taste Strip test
and the olfactory bulb volume (OBV) measurement were per-
formed to all patients. OBV varies with the incomplete olfac-
tory data meaning that it decreases with the missing input.
We hypothesized that not only the olfactory inputs but also
the central circuits that are affected in TLE can change the
OBV. To this end, we evaluated the chemosensory function
in TLE and matched the results with OBV measurements.
Results: TLE patients showed significantly lower scores in
threshold, discrimination and odor identification tests than
the healthy individuals. Whereas the gustatory scores
showed no difference between the TLE and healthy groups.
OB volume of the TLE patients was also smaller than the
healthy group.
Conclusion: Our results indicated that olfactory function
was significantly impaired in TLE patients compared to
healthy controls both at threshold level and for odor identi-
fication. In addition, OB volumes were smaller in TLE
patients than in controls. In the light of our findings, OB
volume is not only subject to changes in the periphery of
the olfactory system but also changes in response to central
alterations in the cortical level.

p169 | Video Monitoring of Four Patients with
Gelastic Seizures and Revision of their Etiologies

I. Bora*, A. Bican Demir*
*Uludag University Medical Faculty, Bursa, Turkey

Purpose: Gelastic seizures are rare, short, unprovoked and
uncontrollable laughter attacks.Most of the time gelastic
seizures arise from hypothalamus, yet from time to time
are caused from temporal, parietal or frontal lobes.The aim
of the study is to investigate typical features of gelastic sei-
zures arise from different foci,and brain paranchyma taking
part in the occurance of gelastic seizures by using video
EEG monitoring(VEEG).
Method: Case 1: A male at the age of 20, experiencing
gelastic seizures for 2 years. Generalized ictal activity at
VEEG seizure localization and hypothalamic hamartoma in
cranial MRI. Case 2: 32 years old male teacher. Starting
from the age of 13 experiencing complex partial seizures,
with moving coloured lights in the right eye, misaligned
outwards and then laughter starts.Temporal ictal activity is
observed in VEEG seizure localization.Cranial MRI is
resulted in mesial temporal sclerosis. Case 3: A female at
the age of 22.First seizure started with a laughter 4 years
ago. Accompanied by nausea, déjà vu, hallucination.Fron-
totemporal, sentrotemporal ictal activity in VEEG seizure
localization.Right temporal mass was found in Cranial

MRI. Case 4: A male at the age of 31, gelastic seizures
started 3 years ago.Right frontotemporal epileptic activity
is observed in VEEG seizure localization.There was noth-
ing unsual in cranial MRI.
Results: There is no specific anatomical localization for
the gelastic seizure definition. The first common one is
Hypothalamic Hamartoma which arises from hypothalamus,
is not neoplastic, progressive and a rare lesion. In this
study, in only one case Hypothalamic Hamartoma is
observed. In gelastic seizure cases without diencephalic
lesion, temporal focus is found out mostly. In one of the
cases of this study, temporal mass is found and in one
other case mesial temporal sclerosis is observed.
Conclusion: To clarify the structures take part in the occu-
rance of gelastic seizures, which has a different classifica-
tion among epilepsy, it′s necessary to have advanced and
thorough studies including invasive EEG monitoring.

p170 | High Prevalence of Right‐to‐Left Shunt in
Epileptic Patients with Migraine

L. Zhang*, X. Zhu*, Y. Li†, H. Wang†, L. Chen*
*West China Hospital, Sichuan University, Department of Neurology,
Chengdu, China; †West China Hospital, Sichuan University, Department
of Cardiology, Chengdu, China

Purpose: To investigate the prevalence of right‐to‐left shunt
(RLS) in epileptic patients with and without migraine.
Method: A definitive diagnosis of epilepsy met all
patients. The diagnosis and interview process of migraine
was made based on the International Classification of
Headache disorders (ICHD‐3 beta). Participants underwent
transthoracic echocardiography with contrast medium per-
formed by experienced sonographers who also analyze the
videotapes together. If three or more microbubbles
appeared in the left atrium after the complete microbubbles
outflow of the right atrium, a RLS was diagnosed.
Results: The overall prevalence of migraine was 20.1%.
Transthoracic echocardiography with contrast microbubble
bolus was completed in 475 epileptic patients. Patients with
ten or more microbubbles have a higher prevalence of
migraine than those with 0 microbubbles in the left atrium
(45% vs. 18%, p < 0.001). RLS occurred in 54% of epilep-
tic patients with migraine. Compared to epileptic patients
without migraine, 39% of them have a RLS (p = 0.004).
Stratification by grade of RLS gave similar results. In our
cohort, 27% of epileptic patients with migraine was associ-
ated with 2–3 grade RLS, whereas, 9% of epileptic patients
without migraine was associated.
Conclusion: Epileptic patients with migraine have a higher
prevalence of RLS than those without migraine.
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p171 | Steroid‐Responsive Seronegative
Encephalitis Mimicking Creutzfeldt‐Jakob Disease:
A Case Report

A. Verzina*, F. Baschieri*, L. Gentili*, F. Paolini Paoletti*,
E. Nardi Cesarini*, M. Romoli*, M. Di Gregorio*, C. Cinzia*,
P. Calabresi*
*University of Perugia, Neurology, Perugia, Italy

Introduction: Prion diseases are highly heterogeneous dis-
orders. Common clinical features are cognitive impairment,
behaviour disturbance, myoclonus and motor signs.
Autoimmune encephalitis is a rare disorder, frequently mis-
diagnosed, characterized by a subacute onset with variable
combination of memory loss, seizures, and psychiatric dis-
turbance.
Case Report: We report a case of a 53‐years‐old female
whose hospital admission was due to a generalized seizure.
Patient's clinical picture had a subacute onset characterized
by short‐term memory loss, altered mental status and per-
sonality change. Neurological examination revealed tempo-
ral‐spatial disorientation, impossibility to memorize words,
information and faces, diffuse hyperreflexia and myoclo-
nus. An extensive neuropsychological evaluation showed
medium cognitive impairment in almost all tested domains.
FLAIR brain MRI demonstrated subcortical hyperintensity
in bilateral internal capsule and right temporal regions and
hyperintense cortical ribboning throughout the frontal hemi-
spheres. Electroencephalogram revealed paroxysmal slow
waves and a diffuse disorganized activity with biphasic and
triphasic waves. CSF analysis showed a raised total Tau‐
protein concentration and normal levels of phosphorylated
tau‐protein and beta‐amyloid. Serum and CSF samples
were negative for antibodies against Hu, Yo, Ri, Tr, Ma,
CV2, GAD, amphiphysin, NMDAR, CASPR2, LGI1,
GABABR, AMPA. A total‐body CT scan excluded solid
tumors. According to diagnostic criteria the patient met
clinical criteria for possible CJD. Alternative diagnosis of
seronegative encephalitis was considered on the basis of
clinical, neuroimaging, electroencephalographic pattern and
CSF findings. Intravenous methylprednisolone was admin-
istered and patient's symptoms progressively resolved in
five days. The patient was discharged without neurological
symptoms. Control brain MRI was normal. Also electroen-
cephalographic activity returned to a physiological pattern
and no cognitive impairment was detected.
Conclusion: CJD mimics may often be treatable, though
differential diagnosis with other subacute onset encephalo-
pathies, such as autoimmune or paraneoplastic encephalitis,
toxic/metabolic syndromes or functional disorders, is
mandatory. Autoimmune encephalitis has to be considered
as a differential diagnosis also in seronegative patients.
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p172 | Characterizing Drug‐Resistance in Adults
with New‐Onset Epilepsy

A. Denton*, L. Hernandez-Ronquillo*, J. Tellez-Zenteno*
*University of Saskatchewan/College of Medicine, Saskatoon, SK, Canada

Purpose: This prospective cohort study aimed to character-
ize drug‐resistant epilepsy (DRE) and other outcomes in a
cohort of adults with new‐onset (NO) and newly‐diagnosed
epilepsy (NDE). There are few studies reporting the inci-
dence of DRE in adults with NO and NDE. In studies per-
formed in neurology and epilepsy clinics rates as high as
40% have been identified.
Method: Patients were selected from a pre‐existing
prospective cohort followed between 2011 and 2017 from
the SSC at the RUH. The SSC sees patients who experi-
ence the first seizure in life and approximately 30% of
patients are diagnosed with epilepsy. Medical charts were
reviewed. We identified the following variables and out-
comes in the cohort seizure type, etiology, syndromes, and
rates of DRE. Inclusion criteria included patients with NO
and NDE, age 18 years or older at time of diagnosis, and a
minimum 1 year of follow‐up.
Results: Eighty‐six patients were included, 41 females and
45 males. Average age of onset was 39.4 years. Key
descriptors include head trauma in 29.1%, family history of
seizures in 18.6%, and psychiatric condition at onset in
38.4%. The etiology was known in 30.2% of patients, of
which the most common included cerebrovascular accident
(19.2%), cranial trauma (15.4%) and medial temporal scle-
rosis (15.4%). Epilepsy type was predominantly focal
(53.5%) based on EEG and/or neuroimaging. Foci location
is largely concentrated to the temporal lobes (53.2% left
and 27.7% right). The rate of DRE, associated risk factors
and other outcomes will be presented in the meeting.
Conclusion: This study contributes valuable data about
new‐onset epilepsy in adults and the development of drug‐
resistance epilepsy. Such information is crucial to the
knowledge of and counselling about the disease to patients
to better prognosticate and treat individual cases.
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p173 | Italian Wikipedia and Epilepsy: An
Infodemiological Study of Online Information‐
Seeking Behavior

F. Brigo*,†, S. Lattanzi‡, G. Giussani§, L. Tassi¶, N. Pietrafusa**,
C.A. Galimberti††, R. Nardone†,‡‡, N.L. Bragazzi§§,
O. Mecarelli¶¶

*University of Verona, Department of Neurosciences, Biomedicine and
Movement Sciences, Verona, Italy; †Hospital Franz Tappeiner,
Department of Neurology, Merano, Italy; ‡Marche Polytechnic University,
Neurological Clinic, Department of Experimental and Clinical Medicine,
Ancona, Italy; §IRCCS‐Istituto di Ricerche Farmacologiche ‘Mario Negri’,
Laboratory of Neurological Disorders, Department of Neuroscience,
Milan, Italy; ¶Niguarda Hospital, ‘Claudio Munari’ Epilepsy Surgery
Centre, Milan, Italy; **Bambino Gesù Children's Hospital, IRCCS,
Department of Neuroscience, Rome, Italy; ††IRCCS C. Mondino National
Neurological Institute, Epilepsy Centre, Pavia, Italy; ‡‡Paracelsus Medical
University, Department of Neurology, Christian Doppler Klinik, Salzburg,
Austria; §§School of Public Health, University of Genoa, Department of
Health Sciences DISSAL, Genoa, Italy; ¶¶Sapienza University of Rome,
Human Neuroscience Department, Rome, Italy

Purpose: Wikipedia is the most commonly‐accessed
source of health information by both health‐care profes-
sionals and lay public worldwide. We aimed to evaluate
information‐seeking behavior of the Internet users search-
ing the Italian Wikipedia for articles related to Epilepsy
and its treatment.
Method: Using Pageviews Analysis (accessed through
http://tools.wmflabs.org/pageviews/#project=it.wikipedia.
org{00AMP00}pages=Pagina_principale) we assessed the
total and mean monthly views of the Italian Wikipedia arti-
cles devoted to Epilepsy, Epileptic Syndromes, Seizure
type and AntiEpileptic Drugs (AEDs) from January 1,
2015 to October 31, 2017. We compared the views of the
article on Epilepsy with those on Alzheimer′s disease,
migraine, multiple sclerosis, syncope and stroke, and
adjusted all results for crude disease prevalence or lifetime
cumulative incidence (syncope).
Results: The number of adjusted views of the Italian Wiki-
pedia article on Epilepsy was higher than all other neuro-
logical disorders except multiple sclerosis. The normalized
views for the “Epilepsy” article were 70, 2, 21 and 2 times
higher than those on syncope, Alzheimer's disease
migraine, and stroke, respectively. Conversely, the adjusted
views of the article on multiple sclerosis were 7 times
higher than those of the article on Epilepsy. The most
viewed articles on Seizure type were devoted to tonic‐clo-
nic seizure, typical absence seizure, tonic convulsive sei-
zures and clonic convulsive seizures. The most frequently
viewed articles on Epilepsy Syndromes were about Tempo-
ral Lobe Epilepsy and Lennox‐Gastaut Syndrome. The
most frequently accessed articles on AEDs were those on
Valproic Acid, Carbamazepine and Levetiracetam.
Conclusion: Wikipedia searches seem to mirror patients’
fears and worries about Epilepsy more than its actual

epidemiology. The ultimate reasons for searching online
remain unknown. Epileptologists and Epilepsy scientific
societies should make greater efforts to work jointly with
Wikipedia to convey more accurate and up‐to‐date informa-
tion about Epilepsy.

p174 | European Study on Burden and Care of
Epilepsy – Austria: Preliminary Results

L.J. Rainer*,†, C. Granbichler*,‡, T. Kobulashvili*, N. Renz*,
E. Trinka*
*Universitätsklinikum Paracelsus Medizinische Privatuniversität, Christian
Doppler Klinik, Universitätsklinik für Neurologie, Salzburg, Austria;
†Paris Lodron Universität Salzburg, Naturwissenschaftliche Fakultät,
Psychologie, Centre for Cognitive Neuroscience, Salzburg, Austria;
‡Sheba Medical Center, Department of Neurology, Tel Hashomer, Israel

Purpose: This European Study on Burden and Care of
Epilepsy (ESBACE) aims to provide standardized data on
prevalence and the burden and care of epilepsy patients
throughout Europe, via representing countries ‐ Denmark,
Ireland, Romania and Austria. We present preliminary data
of ESBACE Austria.
Method: As study region, a clearly defined area with a
population of around 50,000 was selected. Individuals with
a diagnosis of epilepsy between 1.1.2006 and 31.12.2016
were identified and recruited via health care providers
(General Practitioners [GP] and hospitals). Each Patient
was asked to recruit one control subject, roughly matched
on basic demographics. Each participant completed ques-
tionnaieres on Quality of Life (QoL) and disease related
costs twice within a 12‐month intercal. Data collection is
ongoing until August 2018.
Results: In total 782 eligible patients (712 adults, 70 chil-
dren) were identified, corresponding to a prevalence of
13.1 per 1,000 persons. So far 66 patients (50adults, 29
female) gave informed consent to participate in the QoL
and cost questionnaires, with 14 controls (11adults, 8
female).
Conclusion: As the heterogeneity among epiedemiological
studies has traditionally been explained as a consequence
of varying methodology, definition, diagnosis and classifi-
cation (Leonardi et al. Epilepsia 2002; 43:21–25),
ESBACE, as a multicenter collaboration, strives to over-
come these limitations and to provide reliable data on epi-
lepsy across Europe. The estimated prevalence of 13.1 per
1,000 persons in Austria, exceeds current reports, which
vary widely between 2.3–10.3 per 1,000 persons (Galitto
et al. Epilepsia 2005; 46:1828–1835; Ngugi et al. Epilepsia
2010; 51:883–890.). An accurate estimate of epilepsy
prevalence could be the basis for efforts made by policy
makers and service providers in optimizing patient care and
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support, medically as well as socially. Results from QoL
questionnaires will help targeting patient specific needs and
overcome stimas connected to epilepsy and lower the over-
all burden of disease.

p175 | Etiology, Semiology and Outcome of
Epileptic Seizures in the Emergency Department

M. Olive Gadea*, E. Fonseca*, M. Requena*, M. Quintana*,
E. Santamarina*, L. Abraira*, X. Salas-Puig*, J. Álvarez-Sabin*,
M. Toledo*
*Hospital Universitari Vall d'Hebron, Barcelona, Spain

Purpose: We aim to describe the clinical characteristics of
adult patients with epileptic seizures attended by neurolo-
gists in the emergency room. Causes and semiology, as
well as the outcome in terms of recurrence and mortality
during the long‐term follow‐up, are provided.
Methods: We designed an observational retrospective
study identifying patients who presented with unprovoked
epileptic seizures in the emergency department throughout
2 years and with a minimum follow‐up of one year. We
analyzed demographic data, seizure etiology and semiol-
ogy, as well as recurrence and mortality data at one‐year
follow‐up period.
Results: We included 269 patients (49.8% were female,
mean age was 55.95(±21.86) years. Of them, 38.7% had
been previously diagnosed of epilepsy. An identifiable
underlying cause was seen in 49.1%. Stroke related lesions
(28.3%) followed by tumors (8.2%) were the most common
structural causes. Patients with unknown origin seizures
had more likely generalized tonic‐clonic seizures (64.1%),
while patients with stroke related lesions or tumor tended
to present with focal seizures (60.5% and 54.4% respec-
tively). Seizure recurrences were seen in 37.1% of the
patients during the follow‐up. Tumor and traumatic brain
injury showed higher recurrence rates (72.2% and 62.5%,
p < 0.005). One‐year follow‐up mortality was 11.3%. The
mortality was more likely associated with structural epi-
lepsy (93.1%), particularly in stroke (31.6%) and tumor
related seizures (23.3%) (p < 0.001).
Conclusion: Unknown origin seizures are the most com-
mon seizures attended in the adult emergency department,
overall as generalized convulsive seizures. Within one year
of follow‐up, higher risk of seizure recurrence is seen in
patients with tumor and traumatic brain injury, and an
increase of mortality is associated with stroke and tumor
related seizures.

p176 | ICTAL Hypoxemia: A Systematic Review
and Meta‐Analysis
E. Bruno*, G. Maira†, A. Biondi‡, M.P. Richardson‡, RADAR-
CNS Consortium-www. radar-cns. org
*King's College London, Institute of Psychiatry, Psychology &
Neuroscience, Division of Neuroscience, London, United Kingdom;
†University of Catania, Catania, Italy; ‡King's College London, Institute
of Psychiatry, Psychology & Neuroscience Division of Neuroscience,
London, United Kingdom

Purpose: Respiratory dysfunction and ictal hypoxemia
(IH) may contribute to sudden unexpected death in epilepsy
(SUDEP). Studies investigating ictal respiratory changes
have yielded controversial results and IH has been reported
in a variable percentage of seizures, ranging between 15–
66%. We performed a meta‐analysis to assess the incidence
of IH and to identify clinical and study‐related factors mod-
ulating the estimate.
Method: Studies recording ictal EEG and oxygen satura-
tion in adults and children with epilepsy were included in a
random‐effects meta‐analysis. A random‐effects meta‐
regression was used to identify variables affecting study
heterogeneity.
Results: Fourteen studies including 502 people with epi-
lepsy and a total of 1,436 seizures were included. The
meta‐analysis showed a pooled incidence of IH of 32/100
seizures (95% CI 26–39) with a significant between study
heterogeneity (I2 = 84.52%, Q p‐value = 0.000). The inci-
dence of IH was 40/100 seizures (95% CI 30–50) for adults
and 26/100 seizures (95% CI 17–35) for children. No dif-
ference was found when epilepsy and seizure type were
considered, and no methodological covariates had a signifi-
cant impact on the variability of the estimates.
Conclusion: IH occurs in one third of seizures and in sim-
ilar proportions of convulsive and non‐convulsive events.
The incidence of IH appears lower in children and might
be correlated to the lower risk of SUDEP in this popula-
tion. A number of methodological limitations were dis-
closed, and we cannot exclude the effect of peripheral
vasoconstriction on our results.
Funding: The RADAR‐CNS project has received funding
from the IMI 2 Joint Undertaking under grant agreement
No 115902. This Joint Undertaking receives support from
the EU's Horizon 2020 research and innovation programme
and EFPIA, www.imi.europa.eu. This communication
reflects the views of the RADAR‐CNS consortium and nei-
ther IMI nor the EU and EFPIA are liable for any use that
may be made of the information contained herein.
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p177 | Clinical Findings of Febrile Seizure
Including Febrile Seizure after 5 Years of Age

M. Kashiwagi*, T. Tanabe†, M. Ogino‡, M. Hatanaka‡, C. Oba*,
S. Nomura*, S. Shimakawa‡, H. Tamai‡

*Hirakata City Hospital, Pediatrics, Hirakata, Japan; †Tanabe Pediatric
Clinic, Pediatric Neurology, Hirakata, Japan; ‡Osaka Medical College,
Pediatrics, Takatsuki, Japan

Purpose: Febrile seizures (FS) occur in infants or children
between ages 6 and 60 months. Children sometimes experi-
ence FS after 5 years of age (FS‐after‐5). However, data on
the clinical findings of FS‐after‐5 are limited. Therefore, we
evaluated the clinical findings of FS, including FS‐after‐5.
Method: We retrospectively analysed charts from 2,633
children over 6 months of age who visited our hospital for
FS between January 2008 and December 2013. Patients
with epilepsy, afebrile seizures, central nervous system
infections, acute encephalopathy, and those using
antiepileptic drugs were excluded. In November 2016, a
questionnaire was sent to patients to collect current age,
age at first and final FS, and total number of FS episodes
(including FS‐after‐5). All cases with a current age over
9 years were evaluated.
Results: Of the 2,633 individuals queried, 1,842 (70%) indi-
viduals completed the questionnaire and 790 individuals
were between ages 9 and 18 years. The average age at the
first and final FS was 2.1 and 3.9 years, respectively. The
average number of episodes was 2.6. FS‐after‐5 occurred
first in 10% of cases. FS‐after‐5 occurred in 36% of cases.
The age distribution of the first FS was < 1 year 10%; 1 year
39%; 2 years 21%; 3 years 13%; 4 years 7%; 5 years 6%;
6 years 2%; 7 years 1%; 8 years 1%; and > 9 years 0.3%.
The age distribution of the final FS was < 1 year 3%; 1 year
15%; 2 years 16%; 3 years 16%; 4 years 14%; 5 years 12%;
6 years 9%; 7 years 7%; 8 years 4%; and > 9 years 4%.
Conclusion: FS‐after‐5 was not rare. FS‐after‐5 was not
different from FS in terms of distribution of age at the first
and final episodes. The two conditions may exist on a con-
tinuum.

p178 | Incidence and Risk Factors of Post‐Stroke
Epilepsy in Long‐Term Survivors after Primary
Intracerebral Haemorrhage

A.-M. Lahti*, P. Saloheimo*, J. Huhtakangas*, H. Salminen*,
S. Juvela†, M.K. Bode*, M. Hillbom*, S. Tetri*
*Oulu University Hospital, Oulu, Finland; †University of Helsinki,
Helsinki, Finland

Purpose: The purpose of the study was to estimate the
incidence and identify the predisposing factors for the

development of post‐stroke epilepsy (PSE) during a long‐
term follow‐up of patients with primary intracerebral haem-
orrhage (PICH).
Method: Our retrospective study included patients who
had had their first‐ever PICH between January 1993 and
January 2008 and lived in Northern Ostrobothnia, Finland.
We limited this study to patients who survived for at least
3 months after the haemorrhage. These patients were fol-
lowed up for PSE, and the associations between PSE
occurrence and possible risk/protective factors — eg. sex,
age, Glasgow Coma Scale (GCS) score on admission, hae-
matoma location and volume, early occurring seizures and
comorbid illnesses were assessed using the Cox propor-
tional hazards regression model.
Results: Altogether 615 PICH patients survived for three
months or longer, and 83 (13.5%) of them developed PSE.
The risk of new‐onset PSE was highest during the first
year after PICH (cumulative incidence 6.8%). In univari-
able analysis, patients with early seizures, subcortical hae-
matoma location, larger haemorrhage volume, haematoma
evacuation surgery and a lower GCS score on admission
were at greater risk to develop PSE, whereas patients with
infratentorial haematoma location and/or hypertension were
at smaller risk (all variables p < 0.05). In multivariable
analysis, we found subcortical location (HR 2.27, 95% CI
1.35–3.81, p < 0.01) and early seizures (HR 3.63, 95% CI
1.99–6.64, p < 0.01) to be independent risk factors, but
patients with hypertension were less likely to develop PSE
(HR 0.54, 0.35–0.84, p < 0.01).
Conclusion: Subcortical bleeding site and early seizures
increased the risk of PSE among PICH long‐term sur-
vivors, whereas hypertension seemed to reduce the risk.
For more details, please refer to Lahti et al. Neurology
2017;88:2169–75:Jun 06.

p179 | Differences in Clinical Characteristics of
Epilepsy According to Epidemiological Study in
Two Regions of Ukraine

A. Dubenko*,†, V. Smolanka‡, S. Sazonov*, M. Oros‡,
V. Grabar‡, Y. Babkina*, H. Seliukov§

*Institute of Neurology, Psychiatry and Narcology of NAMS of Ukraine,
Kharkiv, Ukraine; †National Pharmaceptical University, Department of
Clinical Pharmacology, Kharkiv, Ukraine; ‡Uzhhorod National University,
Uzhhorod, Ukraine; §O. O. Bohomolets's National Medical University,
Kyiv, Ukraine

Purpose: Kharkiv and Transcarpathia regions of Ukraine
are very different in geographical, social, economic, ethnic
and cultural characteristics.
Method: Using the electronic register of epilepsy, which
based on information from medical records were studied
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1142 adult patient in the Kharkov region and 743 in Tran-
scarpathia.
Results: Studying clinical structure of epilepsy in Kharkiv
region revealed prevalence of symptomatic forms (46,0%)
cases without qualification etiological forms of epilepsy
(27,6%). Cryptogenic and idiopathic forms had 17.6% and
8.7% of patients, respectively. In Transcarpathia crypto-
genic epilepsy was diagnosed in 60,6%, idiopathic ‐ 31,2%
and symptomatic ‐ 7.4%. Not diagnosted form of the dis-
ease in Transcarpathia was very rare ‐ 0.8%. All this
demonstrates the clear differences in the spectrum of the
diagnosis of various forms of epilepsy in these regions.
Symptomatic epilepsy in the Kharkiv region was result of
head injury 42,3 % and CNS infections ‐ 24,3%, in Tran-
scarpathia strokes ‐ 45,5%, tumors ‐ 9.1% head injury ‐
7.3%. Composition of the etiological factors of symp-
tomatic epilepsy is very different in regions. The types of
seizures analysis in Kharkiv and Transcarpathia regions
show the next ‐ in Transcarpathia and Kharkiv prevalent
primary generalized seizures by 35.2% and 45.5%, respec-
tively. Behind them are partial seizures with secondary
generalization and 32.3% and 21.8%, respectively, followed
by the frequency of partial seizures are 27.7% and 16.8%,
respectively. Absence seizures and myoclonic seizures, as
expected, in the Transcarpathia are rare, and in Kharkiv
region is absence seizures account for 12.4%, which is the
difference of the Kharkiv region.
Conclusion: Differences in the clinical characteristics of
epilepsy among patients Transcarpathian and Kharkiv
regions, obviously, is a consequence not only natural, geo-
graphical and ethnic factors but also subjective diagnostic
features, which proves the necessity for further unification
of the medical statistics check.

EPILEPSY AND WOMEN 1

27 AUGUST 2018

p180 | Pregnancy Outcome in Women with
Epilepsy

S. Melikova*, H. Bagirova†, S. Magalov*
*Azerbaijan Medical University, Neurology, Baku, Azerbaijan;
†Azerbaijan Medical University, Obstetrics and Gynecology II, Baku,
Azerbaijan

Purpose: To investigate pregnancy outcomes in women
with epilepsy.
Method: We evaluated 105 pregnant women with epilepsy
and 47 practically healthy women (control group) between

2013 and 2017.The age of pregnant women with epilepsy
was from 17 to 41 years, the average age was
24.8 ± 0.5 years, in the control group ‐ from 18 to
39 years, the average age ‐ 24.4 ± 0.6 years.
Results: 32 (33.3 ± 4.8%) women with epilepsy had nor-
mal vaginal delivery.Cesarean section was performed in 64
(66.7 ± 4.8%) patients, in 19 of them (29.7 ± 5.7%) ‐ for
obstetric indications; in the control group vaginal delivery
was in 35 (74.5 ± 6.4%), cesarean section ‐ in 12
(25.5 ± 6.4%) women (p < 0.001).Although 45
(70.3 ± 5.7%) of women with epilepsy had no indications
for cesarean section,it was performed at the insistence of
pregnant women that was supported by an obstetrician‐
gynecologist. Premature rupture of membranes was
observed in 10 (9.5 ± 2.9%) women with epilepsy, of
which only one woman did not receive treatment, placental
abruption was observed in 1(1.0 ± 0.9%) patient. In 4
(3.8 ± 1.9%) women with epilepsy the pregnancy termi-
nated with spontaneous abortion;5 (4,8 ± 2,1%) patients
had medical termination of pregnancy.Congenital malfor-
mations were observed in 2 out of 98 newborns
(2.0 ± 1.4%) of mothers with epilepsy.
Conclusion: Thus,our data on occurence of cesarean sec-
tion in women with epilepsy are similar to some extent to
the data in Turkey (Ozdemir O et al.Interv Med Appl Sci.
2015;7(3):108–113) ‐79,2%,but higher than in Canada
(Richmond JR et al.Am J Obstet Gynecol. 2004;190
(2):371–9), India (Thomas SV et al.Seizure;2009;18
(3):163–6), Norway (Veiby G. et al.Epilepsia.2009;50
(9):2130–9; Borthen I et al.BJOG.2011;118(8):956–65)‐
24.2%; 33.4%,19.6% and 24.9% respectively.These differ-
ences are probably due to the peculiarities of the manage-
ment of pregnant women with epilepsy in different
countries.

p182 | Comparative Characteristic of Glial
Fibrillary Acidic Protein in Women with Genuine
and Idiopathic Epilepsy

N. Rashidova*, K. Khalimova*, G. Rakhimbaeva*,
B. Holmuratova*
*Tashkent Medical Academy, Tashkent, Uzbekistan

Purpose: Glial fibrillary acidic protein (GFAP) has been
considered as a neuronal marker. GFAP is an intracellular
enzyme of CNS detected in atrocyties and can be used for
the estimation of brain damage caused by various patholog-
ical processes including epileptic seizures.
Aim: In the present work we have performed comparative
immunological analysis of serum GFAP after seizures in
women fertile age with genuine and idiopathic epilepsy
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focusing on the dependence of the GFAP level on the sei-
zures frequency and in women with various forms of epi-
lepsy such as general, Jacksonian, small seizures and
temporal forms of epilepsy.
Material and Methods: In this work we have carried out
clinical and diagnostic examination of women fertile age
with genuine and idiopathic epilepsy and with various form
of epilepsy including EEG and MRI, as well as an analysis
of the content of GFAP in the serum of women fertile age
after epileptic seizures. An analysis of 47 women fertile
age 16–45 years old from there 19 ‐ genuine epilepsy
(40,4%) and 28 ‐ idiopathic epilepsy (59,6%). The control
group consisted of 20 healthy individuals.
Results: We found that level of GFAP is enhanced after
seizures in women with genuine ‐ 0.12 μg/l and idiopathic
‐ 0.09 μg/l (median 0.00, interquartile range 0.00–0.10 μg/
l) epilepsy as compared with the healthy group. Also we
have shown that increasing of GFAP in general epilepsy
compare with others form of epilepsy.
Conclusion: The obtained results suggest that GFAP can
be used as a diagnostic marker for genuine and idiopathic
epilepsy and can be used as a diagnostic marker for various
forms of epilepsy.

p183 | Functional State of Reproductive System
of Women with Epilepsy Treated with
Antiepileptic Drugs

N. Rashidova*, K. Khalimova*, G. Rakhimbaeva*,
B. Holmuratova*
*Tashkent Medical Academy, Tashkent, Uzbekistan

Purpose: Every 3 women suffering from epilepsy have a
disability of the reproductive system.
Aim: To evaluate the reproductive system of women with
epilepsy who took various AED.
Method: Under our study were 65 women taking different
types of AED. All patients were divided into 3 groups:1gr.
15 patients (23%) were taking valproic acid preparations,
2gr. 22 patients (33.8%) were taking carbamazepine, 3gr.
28 patients (43%) derivatives of levetiracetam. In all 3
groups of patients, blood was tested for estradiol, prolactin,
progesterone, luteinizing hormone (LH) and follicle‐stimu-
lating hormone (FSH).
Results: 1gr. showed increasing of prolactin in 11 patients
(73.3%), was 985 ± 0.7 mIU/l, averaged 689 ± 45 mIU/l, a
decrease in estradiol was noted in 5 patients (33%), LH/FSH
ratio in 1 phase the cycle was < 1.7 (50%), progesterone in
the 1 phase of the cycle was reduced in 6 patients (40%) and
amounted to 0.34 ± 0.03 nmol/l, in the 2 phase in 9 patients
was reduced (60%) and amounted to 2.01 ± 0.6 nmol/l. 2

gr.:Prolactin was increased in 6 patients(27.2%) 780 ± 35
mIU/l, averaged 565 ± 23 mIU/l;estradiol reduced in 1 and
2 phase of the cycle in 9(40.9%) patients;the ratio of LH/
FSH didn′t different from the data of 1gr;progesterone was
reduced in 1 and 2 phases of the cycle and amounted
1.02 ± 0.03 nmol/l and 3.1 ± 0.05 nmol/l respectively, in
18(81.8%) patients. 3 gr:Prolactin increased in 8(28.5%)
patients an average of 845 ± 22 mIU/l;estradiol is reduced
in 6(21.4%) patients in 1 and 2 phase of the cycle;the ratio of
LH/FSH in the 1phase of the cycle was 0.87; progesterone
was reduced in phase 1 of the cycle in 12(42.8%) patients
0.45 ± 0.01 nmol/l,in the 2 phase was reduced in 7(25%)
patients 1,3 ± 0,2 nmol/l.
Conclusion: The study showed a mild increase in prolactin
is noted in patients 2gr.,and this group of patients has a
persistent menstrual cycle compared to patients taking val-
proate and levetiracetam.

p184 | Antiepileptic Drug Polytherapy in
Pregnant Women with Epilepsy

F. Vajda*, P. Perucca†, J. Graham‡, A. Hitchcock‡, C. Lander§,
T. O'Brien¶, M. Eadie**
*University of Melbourne, Medicine, Melbourne, Australia; †Monash
University/Royal Melbourne Hospital, Melbourne, Australia; ‡Royal
Melbourne Hospital, Melbourne, Australia; §Royal Brisbane and Womens
Hospital, Brisbane, Australia; ¶Monash University/Alfred Hospital,
Medicine, Melbourne, Australia; **University of Queensland, Medicine,
Brisbane, Australia

Purpose: To study seizure control and foetal malformation
rates in pregnancies of women with epilepsy managed with
antiepileptic drug polytherapy.
Method: Analysis of the records of the Australian Preg-
nancy Register concerning 1810 antiepileptic drug treated
pregnancies, 508 of them involving combinations of two or
more drugs, employing conventional statistical methods.
Results: Pregnancies involving use of antiepileptic drug
combinations were less likely to be seizure free than preg-
nancies involving antiepileptic drug monotherapy, whether
the epilepsy being treated was focal (36.0% versus 51.9%
P < 0.05) or primary generalised (41.1% versus 69.3%;
P < 0.05). Antiepileptic drug combinations with dissimilar
mechanisms of action were no better in achieving seizure
freedom during pregnancy than combinations whose mem-
bers had similar action mechanisms (36.3% versus 38.3%).
Antiepileptic drug polytherapy in its own right did not
increase the hazard of foetal malformation, which depended
on the presence of valproate or topiramate in the drug combi-
nations. Among those studied, the combination of lamotrig-
ine and levetiracetam was associated with the highest rate of
seizure control and lowest rate of foetal malformation.
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Conclusion: Use of antiepileptic drug combinations in
pregnant women with epilepsy is not necessarily disadvan-
tageous for mother or foetus. If combinations need to be
employed, the combination of levetiracetam and lamotrig-
ine may be advantageous.

p185 | Prenatal Valproate Exposure and Risk of
Attention Deficit Hyperactivity Disorder

Y. Sun*, L. Pedersen*, J. Christensen†, S. Dalsgaard‡,§,¶,**
*Aarhus University Hospital, Department of Clinical Epidemiology,
Aarhus, Denmark; †Aarhus University Hospital, Department of Neurology,
Aarhus, Denmark; ‡Aarhus University, National Centre for Register‐Based
Research, Department of Economics and Business Economics, Business
and Social Science, Aarhus, Denmark; §Aarhus University, Lundbeck
Foundation Initiative for Integrative Psychiatric Research, iPSYCH,
Aarhus, Denmark; ¶Aarhus University, Centre for Integrated Register‐
Based Research CIRRAU, Aarhus, Denmark; **Hospital of Telemark,
Department for Child and Adolescent Psychiatry, Kragerø, Norway

Purpose: To determine whether prenatal exposure to val-
proate was associated with an increased risk of Attention
Deficit Hyperactivity Disorder (ADHD) in the offspring.
Methods: Population‐based cohort study of all singletons
born alive in Denmark from 1 January1997 to 31 Decem-
ber 2011. We obtained information on prenatal exposure to
antiepileptic drugs including valproate from the Danish
Prescription Register, and identified all children with
ADHD. Data was analysed by Cox regression adjusting for
potential confounders (maternal age at conception, maternal
psychiatric history, maternal diabetes, sex of the child, con-
genital malformations and parity). Children were followed
from birth until the day of ADHD diagnosis, death, emigra-
tion or 31 December 2015, whichever came first.
Results: We identified 913,302 children among which 580
were exposed to valproate during pregnancy. In the cohort
there were 29,445 persons with ADHD. Overall, the 580
children exposed to valproate prenatally had a 2‐fold
increased risk of ADHD (adjusted HR [aHR], 2.08 (95%
Confidence Intervals (95% CI) 1.56–2.78)), compared to
the 912,722 children unexposed to valproate. When
restricting the cohort to the 7620 children born to women
with epilepsy, valproate use during pregnancy (n = 516)
was associated with a 39% higher risk of ADHD in chil-
dren, (aHR, 1.39 (95% CI 1.00–1.94)) when compared with
the risk in children born of mothers with epilepsy who did
not use valproate during pregnancy (n = 7104).
Conclusions: Maternal use of valproate during pregnancy
was associated with a small but increased risk of ADHD in
the offspring even after adjusting for maternal psychiatric
disease and epilepsy. The findings have important implica-
tions for the counseling of women of childbearing potential
using valproate.

EPILEPSY IN CHILDHOOD 1

27 AUGUST 2018

p186 | The Quality of Life of Children with
Epilepsy and Their Parents

V. Guzeva*, O. Guzeva†, V. Guzeva†

*Department of Nervous Diseases, St. Petersburg State Pediatric Medical
University Ministry of Health of the Russian Federation, St.Petersburg,
Russian Federation; †St. Petersburg State Pediatric Medical University
Ministry of Health of the Russian Federation, St. Petersburg, Russian
Federation

At the Department of neurology, neurosurgery and medical
genetics SPb Pediatric medical university a survey of 50
children with epilepsy (15 questions) and the survey of the
children and their close zurelatives (for 10 questions). The
age of the children ranged from 2 to 17 years, of which 26
(52%) boys and 24 (48%) girls. 36 children diagnosed with
symptomatic or cryptogenic epilepsy, 14 children with idio-
pathic epilepsy.
The responses of children with idiopathic forms of epilepsy
and/or their relatives on issues related to clinic and treat-
ment contained a significantly greater number of positive
ratings than the answers in the group of children with
symptomatic and cryptogenic epilepsy.
Relatives of children with idiopathic forms of epilepsy sig-
nificantly more often gave positive answers to questions
related to quality of life, than the relatives of children with
symptomatic and cryptogenic epilepsy.
When assessing the quality of life of children allocated
group of questions, the answers to which most of the rela-
tives of children with idiopathic forms of epilepsy and rela-
tives of children with symptomatic and cryptogenic
epilepsy were stamped either positive (29%) or negative
(50.6% of cases) assessment, and a group of questions to
which positive answers were given most of the relatives of
children with more benign idiopathic forms of epilepsy,
and a minority of relatives of children with more severe
symptomatic and cryptogenic forms of the disease (20.4%
of cases).

p188 | The Clinical Characteristics and Risk
Factors of Post‐Traumatic Seizure in Preschool‐
Aged Children

T. Shin*, K. Oh*, B.H. Cha*
*Wonju Severance Christian Hospital, Department of Pediatrics, Wonju,
Republic of Korea

Purpose: Head trauma in preschool‐aged children is com-
mon and it may produce epileptic seizure (post‐traumatic
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seizure; PTS). We evaluated the clinical characteristics and
the risk factors of post‐traumatic seizure in preschool‐aged
children.
Method: The medical records of 1,577 children under the
age of five with head traumas who visited Wonju Sever-
ance Christian Hospital from January 2011 to December
2015 were retrospectively reviewed. The head traumas
were classified by the severity into three groups: cerebral
concussion, skull fracture and intracranial hemorrhage.
Likewise, PTS was classified into three groups depending
on the duration of the occurrence of seizure since the head
trauma: immediate (less than 1 day), early (1–7 days) and
late type (more than 7 days). The age, past history of feb-
rile seizure, type of head trauma, and fever were analyzed
as risk factors for PTS.
Results: Of the 1,577(4.1%) children who presented to
the ER with head trauma, 1,432 (90.9%) were diagnosed
with cerebral concussion, 105 (6.7%) with skull fracture,
and 69 (4.4%) with intracranial hemorrhage. And of the
1,577 head traumas, 32 patients (2.0%) developed PTS of
which 43.8% occurred immediately, 18.8% occurred with
7 days, 37.5% occurred after 7 days. The risk of seizure
after head trauma was significantly higher in the 1‐year‐
old group (12–23 months old) (p = 0.003, OR 2.77, 95%
CI 1.37–5.60), in patients with intracranial hemorrhage
(p = 0.023, OR 3.25, 95% CI 1.11–9.54), and in patients
with a history of febrile seizure (p < 0.001, OR 6.31,
95% CI 2.32–17.17). Three deaths and seven cases of epi-
lepsy were observed.
Conclusion: The risk factors for post‐traumatic seizures in
preschool‐aged children were 1‐year‐old age group, history
of febrile seizures, fever, and intracranial hemorrhage.
Approximately 0.4% of the head trauma patients, 22% of
the post‐traumatic seizure patients developed to epilepsy.

p189 | Efficacy of Vitamin D Supplementation in
Children with Epilepsy Treated with Valproate

A. Gniatkowska-Nowakowska*, I. Malecka*
*Outapient Clinic of Child Neurology and Epileptology, Kielce, Poland

Purpose: To evaluate effect of Vitamin D supplementation
in two dosage in children with epilepsy treated with val-
proate (VPA).
Method: Retrospective analysis all 144 children with epi-
lepsy aged between 4 and 18 year treated two years VPA.
The patients was divided in three groups: patients without
Vitamin D supplementation, patients with 1000j.m. per day
Vitamin D supplementation and children with 2000j.mVit
D per day supplementation. All patients was observed one
year and was measured 25‐OH VitD3 level in blood before

and after Vitamin D were taken . The scores was estimated
with statistical analysis.
Results: The patients in first group (without Vitamin D
supplementation) had statistically significant lower result of
25‐OHVitaminD level in blood then in two other group.
The differences between second and third group was no
statistically significant.
Conclusion: In long time treatment with Valproate in
monotherapy and add‐on therapy to improve safety is to
recommend taken a Vitamin D supplementation.

p190 | Ketogenic Diet in the Treatment of
Epilepsy in Children under the Age of 2 Years

S. Titre-Johnson*, N. Schoeler*, M. Bologun*, C. Eltze†,
K. Vezyroglou*, S. Pujar†, R. Williams‡, N. Freemantle*,
L. Marston*, M. Cullagh§, R. Kneen¶, J. Tan**, T. Martland**,
I. Nazareth*, A. Mallick††, A. Parker‡‡, S. Agrawal§§,
P. Fallon¶¶, A. Desurkar***, A. Devlin†††, R. Samanta‡‡‡,
H. Basu§§§, M. Orford*, S. Heales*, H. Cross*,†

*University College London, London, United Kingdom; †Great Ormond
Street Hospital for Children NHS Foundation Trust, London, United
Kingdom; ‡Evelina Children's Hospital, Westminster Bridge Road,
London, United Kingdom; §Leeds Teaching Hospitals NHS Trust, Leeds,
United Kingdom; ¶Alder Hey Children's NHS Foundation Trust,
Liverpool, United Kingdom; **Royal Manchester Children's Hospital,
Manchester, United Kingdom; ††Bristol Royal Hospital For Children,
Bristol, United Kingdom; ‡‡Addenbrooke's Hospital, Cambridge, United
Kingdom; §§Birmingham Children's Hospital, Birmingham, United
Kingdom; ¶¶St George's Hospital, London, United Kingdom; ***Sheffield
Teaching Hospitals NHS Foundation Trust, Sheffield, United Kingdom;
†††Great North Children's Hospital, Newcastle, United Kingdom;
‡‡‡Leicester Royal Infirmary, Leicester, United Kingdom; §§§Royal Preston

Hospital, Preston, United Kingdom

Purpose: The incidence of epilepsy is greatest in the first
2 years of life, but data are lacking as to effective second
line treatments. The ketogenic diet (KD) is a high‐fat, low‐
carbohydrate diet designed to mimic the effects of starva-
tion on the body shown to be successful in controlling sei-
zures in several observational studies, and in two
randomised controlled trials (RCTs) in older children.
Method: We report on an RCT where eligible children
(1 m–2 yrs with epilepsy who have failed two antiepileptic
drugs (AEDs)) undergo baseline assessment. Participants
start an observation period (7 or 14 days) with documenta-
tion of seizure frequency. Randomisation occurs on day 8
or 15 to receive the KD or a further AED. Assessments are
repeated at 8 weeks after the start of treatment including
biochemical investigations, after which, according to
patient response, KD or AED group is then continued or
changed. All patients are followed up for 12 months from
randomisation.
Results: 58 of the target 160 participants have been ran-
domised to date. There are currently 9 withdrawals: non‐
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compliance (2), lost to follow‐up (2), parent overwhelmed
by KD requirements (1), elected for surgery (1), worsening
of clinical condition (1), increased seizures, (1) and patient
deceased (1). Recruitment is an ongoing challenge in this
group; concerns include intermittent remission of seizures,
parental and physician anxiety about speed of treatment,
and parental stress about diagnosis. Barriers to recruitment
from physicians are being explored.
Conclusion: Data are lacking with regard to second line
treatment of seizures in infants with epilepsy. Although
data will be forthcoming from this KD study, challenges
remain to recruitment, and modifications to trial design
may need to be considered for future study.

p191 | Epileptic Syndromes in Childhood,
Associated with Secondary Generalized Tonic‐
Clonic Seizures

S. Burd*, M.B. Mironov*, Y. Rubleva*, T.M. Krasilshchikova†

*Department of Neurology, Neurosurgery and Medical Genetics, Medical
Faculty, Pirogov Russian National Research Medical University, Moscow,
Russian Federation; †Department of Neurology, Neurosurgery and
Medical Genetics, Faculty of Pediatrics, Pirogov Russian National
Research Medical University, Moscow, Russian Federation

Purpose: to study a group of patients with SGTCS in view
of nosology, medical history, clinical, electroencephalo-
graphic and neuroimaging features.
Method: The study included 471 patients, 244 patients
(51.8%) males, 227 patients (48.2%) female.
Results: SGTCS were observed in many epileptic syn-
dromes. The most frequently ‐ symptomatic focal epilepsy
(33.8%), cryptogenic focal epilepsy (23.8%), rolandic epi-
lepsy (12.6%), FEBL‐BEDC syndrome ‐ 12.3%. Other
forms of epilepsy identified much less frequently. The
debut of epilepsy ranged over a wide age range from the
first month of life to 18 years. The average age of debut
was 5.7 ± 4.96 years. SGTCS as the only type paroxysms
were observed in 28.3% cases. Two or more types of sei-
zures observed in 71.7% of cases, three or more types of
attacks ‐ 39.3%. Epileptiform activity on EEG during long
VEM was detected in 91.3% of patients with SGTCS. In
37.2% of cases registered benign epileptiform discharges of
childhood. Appointment of antiepileptic therapy led to
complete remission in 57.1% of cases of epilepsy associ-
ated with SGTCS. Reducing the frequency of attacks by
50% or more against the background of AEP was observed
in 33.6% of patients. Lack of effect on seizures observed in
9.3% of cases.
Conclusion: Significant differences in the prognosis, thera-
peutic approaches specific epileptic syndromes associated
with SGTCS, necessitate the use of the entire spectrum of

diagnostic measures, which should include in itself: careful
history taking, clinical examination, video‐EEG monitoring
with the inclusion of sleep over time, MRI / CT brain,
genetic testing.

p192 | Duchenne and Becker Muscular
Dystrophy and Epilepsy

T.R. Mudrinic*, I. Kavecan*, M.K. Pogancev*
*Children and Youth Health Care Institute of Vojvodina, Medical Faculty,
University of Novi Sad, Novi Sad, Serbia

Duchenne and Becker muscular dystrophy (DMD and
BMD) are X‐linked conditions due to mutations in a dys-
trophin gene. Association between DMD/BMD with a cog-
nitive and behavioral difficulties are well recognized, but
epilepsy is a rare feature in DMD/BMD patients.
Purpose: We present a rare comorbidity of DMD/BMD
and epilepsy.
Method: We report a boy with DMD and generalized epi-
lepsy and another boy with BMD and focal epilepsy.
Results: The first boy aged 4 was seen for recurrent gener-
alized tonic clonic seizures and difficulty going up and
down stairs. He was born at term with no complications.
He sat at 12 months, began walking at 21 months and
could never run. He also had mild cognitive decline. Physi-
cal and neurologic examinations revealed proximal muscle
weakness in the upper and lower extremities and calf mus-
cle hypertrophy. Brain MRI was normal. Electromyography
revealed myopathic features. Deletion of exons 46–52 was
detected by blood dystrophin gene mutation study. Elec-
troencephalography (EEG) showed generalized spikewaves
discharges. His seizures were completely controlled with
sodium valproate. The second boy aged 8 was seen for
recurrent focal seizures. He was born at term. He sat at
11 months, began walking at 19 months and always was
clumsy. He had no cognitive decline. Physical and neuro-
logic examinations revealed proximal and distal muscle
weakness in the upper and lower extremities. Brain MRI
was normal. Deletion of exons 49–51 was detected. EEG
showed centrotemporal spikes. His seizures were com-
pletely controlled with carbamazepine.
Conclusion: DMD/BMD is caused by mutations in the
gene that encodes dystrophin. This protein is located pri-
marily in sceletal muscles, but in different isoforms is pre-
sent in heart, retina, kidneys and nerve cells in brain.
Animal models have shown the important role of dys-
trophin in reducing activity of inhibitory neurotransmitter
GABA leading to EEG abnormality and seizures.
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p193 | Core Health Outcomes in Childhood
Epilepsy (CHOICE) ‐ Development of a Core
Outcome Set

H. Crudgington*, C. Morris†, M. Rogers†, C. Dunkley‡,
F.M. Gibbon§, J. Currier¶, D. Roberts¶, B. Carter**, L. Bray**
*King's College London, Basic and Clinical Neuroscience, London,
United Kingdom; †University of Exeter Medical School, London, United
Kingdom; ‡Sherwood Forest Hospitals NHS Foundation Trust, Sutton in
Ashfield, United Kingdom; §Noah's Ark Children's Hospital for Wales,
Cardiff and Vale University Health Board, Cardiff, United Kingdom; ¶Lay
Co‐Investigator & Epilepsy Services User, London, United Kingdom;
**Edge Hill University, London, United Kingdom

Purpose: Establishing a core set of outcomes to be evalu-
ated and reported in trials of interventions for particular
conditions will improve the usefulness of health research.
Currently, there is no established core outcome set for
childhood epilepsies. The aim of this work is to select a
core outcome set to be used in evaluative research of inter-
ventions for children with rolandic epilepsy, an exemplar
of common childhood epilepsy syndromes.
Method: A literature review was conducted to identify
candidate outcomes. Children with rolandic epilepsy, their
parents and professionals took part in an online Delphi sur-
vey to rate the importance of candidate outcome domains
and seek consensus. A face‐to‐face meeting was convened
to ratify the core outcome set. We will review and recom-
mend ways to measure the shortlisted outcomes using clini-
cal assessment and/or patient reported outcome measures.
Results: Of 37 studies included in the review, 180 out-
comes were recorded verbatim after duplicates were
removed. Outcomes were initially grouped into domains
with reference to the taxonomy proposed by the COMET
Initiative (Core Outcome Measures in Effectiveness Trials).
An advisory panel of professionals and parents was con-
vened alongside and condensed the outcomes into 10
domains including a ‘Seizure’ domain and a ‘Sleep’
domain. 48 candidate outcomes were rated in the survey.
The final consensus meeting results and outcome set will
be presented at the ECE, Vienna and will be made avail-
able for clinical researchers to consider for implementation
in evaluative research and other applications.
Conclusion: Our methodology is a pragmatic approach to
produce a core outcome set for evaluative research of inter-
ventions aiming to improve the health of children with epi-
lepsy. This is the first core outcome set to be developed
for use in children with epilepsy.

p194 | Efficacy of Perampanel on Progressive
Myoclonic Epilepsy in Patients with Gaucher's
Disease

H.J. Kim*, M.-S. Yum*, H.-R. Yeh*, B.H. Lee*, T.-S. Ko*
*Department of Pediatrics, Seoul, Asan Medical Center Children's
Hospital, University of Ulsan College of Medicine, Democratic People's
Republic of Korea

Purpose: Progressive myoclonus epilepsies (PMEs) are a
group of uncommon diseases characterized by the associa-
tion between myoclonus, epileptic seizures, and neurologi-
cal deterioration and the effective treatment of PMEs
remains challenging despite of a variety of anti‐epileptic
drugs. Gaucher's disease type III is one of the causes of
PMEs of autosomal recessive inheritance. Here we report
three patients with PME due to Gaucher's disease who
experienced a dramatic reduction in seizure frequency fol-
lowing add‐on perampanel.
Method: Three patients diagnosed with PME and Gau-
cher's disease, Type 3 were enrolled and followed‐up for at
least 6 months after initiation of perampanel. Treatment
dose began at a 2 mg/day and was increased at a rate of
2 mg/day every 1–2 weeks depending on clinical response
and tolerability, up to 8 mg/day. Frequency, severity, and
intensity of generalized tonic‐clonic seizures (GTCS) and
myoclonus, and level of functional disability were mea-
sured at baseline, 1–2, and 5–6 months following initiation.
Adverse events were also evaluated.
Results: A mean age of the patients was 24 years and dis-
ease duration ranged from 9 to 13 years. The mean dose
maintained at final evaluation was 6.7 mg/day. In the over-
all group, average number of GTCS per month reported at
baseline was 35 (range 30–45) and was reduced to 4 (range
0–4) and 2.7 (range 0–4) at the evaluation times of 1–2
and 5–6 months. Two of them showed more than 50 %
reduction of myoclonus in mean frequency per month at
last follow‐up. No significant adverse events were reported
except somnolence, headaches, dizziness, and mild ataxia.
Conclusion: In this case series, we achieved a great
improvement in seizure control in PME patients with Gau-
cher's disease using add‐on perampanel, which might be a
valuable option for treatment in other PME cases.
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p195 | Levetiracetam Monotherapy for the
Treatment of Infants with Epilepsy

P. Arican*, P. Gencpinar†, D. Cavusoglu‡, N.O. Dundar†

*Izmir Tepecik Education and Research Hospital, Pediatric Neurology,
Izmir, Turkey; †Pediatric Neurology, Izmir Katip Celebi University, Izmir,
Turkey; ‡Pediatric Neurology, Afyon Kocatepe University, Izmir, Turkey

Purpose: Levetiracetam is a broad‐spectrum anti‐epileptic
drug that is effective against both focal and generalized
epilepsies. In this study, we aimed to evaluate the efficacy,
tolerability and safety of levetiracetam monotherapy in the
management of different seizure types in children with epi-
lepsy under the age of two.
Method: This retrospective study was conducted on chil-
dren with a diagnosis of epilepsy from January 2014 to
January 2017. To be included in the study, patients were
required to be less than two years of age at the time leve-
tiracetam was initiated as initial monotherapy and to be fol-
lowed clinically for at least 6 months.
Results: Of the 92 patients, 61 (66%) patients were seizure
free. Seizure freedom rate for focal epilepsy group was
58% and for generalized epilepsy group was 77%. We
found that levetiracetam monotherapy was effective in both
focal and generalized epilepsy. Of the 61 patients, 41
(67%) patients with unknown etiologies were seizure‐free
with levetiracetam monotherapy. Forty‐three (70%) had
normal psychomotor development in the seizure‐free group.
Seizure freedom rate under levetiracetam monotherapy was
significantly higher in patients with unknown etiologies
and normal psychomotor development. Psychomotor devel-
opment was the strongest predictor of seizure control under
levetiracetam monotherapy (OR= 6; 95% CI= 2.3–16.0; p
< =0.000). Five children (1%) reported irritability while
taking levetiracetam monotherapy. No hematological or
biochemical, or behavioral adverse side effects except irri-
tability were reported in any children. No patient discontin-
ued levetiracetam therapy because of treatment‐related side
effects.
Conclusion: Our study showed levetiracetam to be an
effective, well tolerated and safe agent for the treatment of
a variety of seizure types and etiologies seen in infants.

p196 | Levetiracetam Versus Valproic Acid for
Continuous Prophylaxis in Febrile Seizures

P. Gencpinar*, P. Arican†, D. Erden†, N.O. Dundar*
*Pediatric Neurology, Izmir Katip Celebi University, Izmir, Turkey;
†Pediatric Neurology, Izmir Tepecik Education and Research Hospital,
Izmir, Turkey

Purpose: Febrile seizure is the most common seizure type
in childhood. The aim of this study was to compare the
efficacy and safety of Levetiracetam (LEV) versus Valproic
Acid (VA) for continuous prophylaxis in febrile seizures.
Method: This retrospective study was conducted on chil-
dren with a diagnosis of febrile seizure from January 2014
to November 2017. To be included in the study, patients
were required to be under LEV or VPA prophylaxis with
normal electroencephalography (EEG) and magnetic reso-
nance imaging (MRI) records and to be followed clinically
for at least 6 months.
Results: A total of 41 children were participated and clas-
sified into two groups: LEV group (n = 20) and VPA
group (n = 21). Recurrence rates at 6th and 12th months
of prophylaxis were similar between the two groups and it
was not statistically significant, respectively (p = 0.678,
0.474).
Conclusion: Levetiracetam for continuous prophylaxis in
febrile seizures is effective and safe. Although long‐term
antiepileptic drug prophylaxis is rarely indicated in febrile
seizures, LEV might be preferable drug in febrile seizures
for prevent recurrences.

p197 | Usefulness of Lignocaine in Pediatric
Cluster Seizures – A Report of 3 Patients

J. Strzelecka*, M. Słowińska*, J. S*
*Medical University of Warsaw, Warsaw, Poland

Purpose: Status epilepticus and cluster seizures are life‐
threatening conditions. Furthermore, management of those
conditions in patients with drug‐resistant epilepsy is still
challenging due to refractory seizures, especially in chil-
dren, in whom not all medications are approved to be used.
We present the report of 3 children with drug‐resistant epi-
lepsy and cluster seizures who have been treated with intra-
venous lignocaine.
Methods and results: Three patients in the age of 2–
14 years were admitted to the Department of Child Neurol-
ogy Medical University of Warsaw due to the exacerbation
of seizures in the form of cluster seizures. All children suf-
fered from refractory epilepsy with focal seizure onset
since neonatal/early childhood period. Before the admission
they were never seizure‐free for more than few days. The
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periods of cluster seizures were also observed. Brain mag-
netic resonance imaging of 2 patients disclosed cortical
dysplasia and 1 had hypoxia‐ischemic lesions. All children
were treated with at least two antiepileptic drugs (AEDs)
(mostly 3–4 AEDs). The treatment was modified many
times with different medical combinations. However, com-
plete seizure remission was never achieved.
After the admission those patients were treated with intra-
venous AEDs (diazepam, phenobarbital, valproic acid) due
to incessant cluster seizures. Nevertheless, the cluster sei-
zures were still observed and we decided to treat those
children with sustained intravenous infusion of lignocaine
with the dose of 1 mg/kg/h and after few hours and cardio-
logical assessment 2 mg/kg/h. The complete remission of
seizures was achieved. The treatment was continued for
5 days with subsequent gradual withdrawal and implemen-
tation of classic AEDs. The children remained seizure‐free.
Conclusions: Treatment with lignocaine in pediatric cluster
seizures is useful, especially when other AEDs are not
effective. We observed complete seizure reduction in our
patients. However, clinicians should be aware of possible
adverse effects and necessity of sustained cardiological
monitoring during the treatment.

p198 | Clinical Characteristics of Children with
Epilepsy Managed at an Urban Hospital in Africa

P. Samia*, A. Barr†, S. Levi*, K.A. Donald‡, J.M. Wilmshurst§,
C.R. Newton¶

*Aga Khan University, Paediatrics and Child Health, Nairobi, Kenya;
†Biochemistry, University of Victoria, Victoria, BC, Canada;
‡Developmental Paediatrics, University of Cape Town, Cape Town, South
Africa; §Paediatric Neurology, University of Cape Town, Cape Town,
South Africa; ¶KEMRI‐Wellcome Trust Collaborative Programme,
Paediatrics, Kilifi, Kenya

Purpose: Majority of studies on children with epilepsy in
sub Saharan Africa have been conducted in rural areas with
limited investigations highlighted. Medical records from
children with epilepsy seen at an urban hospital in Kenya
were examined to provide a comprehensive description of
epilepsy in children from this region.
Method: A retrospective observational study of medical
records of children aged 0–14 years with epilepsy was con-
ducted.
Results: A total of 426 patient records were included in
this study, 260 males and 166 females. The most frequent
age at presentation; documented in 29% was in infancy.
Generalized seizures due to structural brain abnormalities
were the most common form of epilepsy (28%). Lennox
Gastaut Syndrome (LGS) was the most common electro-
clinical syndrome (7%). Focal seizures and focal seizures

with loss of awareness were identified in 12% of the popu-
lation. There were no cases of childhood absence epilepsy
in this group. Brain atrophy was the most common MRI
finding, occurring in a fifth of the population (20%), while
cystic encephalomalacia occurred in 13%. Half (50%) of all
EEG recordings performed for this cohort were abnormal.
Generalized seizures due to structural brain abnormalities
and Lennox‐Gastaut syndrome were significant predictors
of a treatment history of three or more ant‐epileptic drugs.
The F‐ratio (9.881) was statistically significant at p < 0.05.
At the conclusion of the review period, 16% of the patients
had not visited the clinic for more than 12 months and
were considered to be lost to follow‐up.
Conclusion: The highest frequency of epilepsy cases was
documented in children less than one year of age. General-
ized seizures due to structural abnormalities and Lennox‐
Gastaut syndrome were the most common seizure type and
syndrome. Improved public awareness of different types of
seizures in children may increase identification of child-
hood absence epilepsy.

p199 | Evaluation of EEG Diagnostics in Febrile
Seizures

A. Kavcic*, Z.R. Primec†

*Faculty of Medicine, University of Ljubljana, Ljubljana, Slovenia;
†Department of Pediatric Neurology, Children's Hospital, University
Medical Centre Ljubljana, Ljubljana, Slovenia

Purpose: To evaluate the use of EEG in febrile seizures
and to determine the predictive value of epileptiform dis-
charges for subsequent epilepsy.
Method: We conducted a retrospective study of 144 chil-
dren with febrile seizures referred to our hospital from Jan-
uary 2009 to December 2014. Four patients were excluded
from the study, due to additional neurological disabilities
or developmental delay at first assessment. The outcome
was evaluated in 2017.
Results: Ten out of 140 children later developed epilepsy
and one patient had a single epileptic seizure. Percentages
of abnormal EEG findings in subgroups with simple (39%)
and complex (34%) febrile seizures were not significantly
different. Percentage of abnormal EEG findings in children
with recurrent febrile seizures (48%) was significantly
higher compared to those with a single episode (22%). Per-
centage of subsequent epileptic seizures in patients with
abnormal EEG was significantly higher in simple, complex
and recurrent febrile seizures. Sensitivity of EEG was 75%
in simple, 100% in complex and 80% in recurrent febrile
seizures. Specificity of EEG was 69% in simple, 70% in
complex and 59% in recurrent febrile seizures. Positive
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predictive value of abnormal EEG was 35% in simple, 15%
in complex and 31% in recurrent febrile seizures.
Conclusions: Sensitivity and specificity were the highest
in complex febrile seizures, meaning children with complex
febrile seizures and normal EEG were unlikely to develop
subsequent epilepsy. The positive predictive value of
abnormal EEG was low in children with complex febrile
seizures, meaning that only a small percent of those with
abnormal EEG later developed epilepsy. Positive predictive
values of abnormal EEG in groups with simple and recur-
rent febrile seizures were two times higher compared to
complex seizure group.

p200 | Alexander Disease, An Important Cause
of Epilepsy and Macrocephaly: A Case Report

M. Canpolat*, A. Kiraz†, K.G. Özçora*, S. Çıraklı*,
S. Kumandaş*
*Faculty of Medicine, Department of Pediatric Neurology, Erciyes
University, Kayseri, Turkey; †Kayseri Education Research Hospital
Medical Genetics Department, Kayseri, Turkey

Purpose: Alexander disease is caused by heterozygous
mutation in the gene encoding glial fibrillary acidic protein
(GFAP) on chromosome 17q21. Primer is a disease of the
demyelinating leukodystrophy group. It is usually sporadic,
but it has been reported in familial cases. Disease is a pro-
gressive disease characterized by megalencephaly, seizures,
developmental delay and spasticity, with most patients
dying within 10 years of onset. Brain imaging studies of
the brain typically show cerebral white matter abnormali-
ties, preferentially affecting the frontal region. In this case
report, we presented a patient in which heterozygote muta-
tion was detected in the GFAP gene and Alexander′s dis-
ease was diagnosed.
Case report: A 9‐year‐old male patient came to check. It
was learned from the story that developmental retardation,
epilepsy, neurodegenerative disease, macrocephaly was fol-
lowed by diagnosis. It was learned that the developmental
retardation since infancy. The last epileptic seizure was
3 years ago. He was using topiramate and valproic acid
treatments. On physical examination, there were macro-
cephaly, spasticity, hyperactive deep tendon reflexes. He
was in vegetative state. Brain magnetic resonance imaging
was compatible with leukodystrophies and had common
atrophy findings. It was observed that the fontal regions
were more significantly affected. Electroencephalography
showed epileptiform anomalies originating from forontal
and frontosantral regions. Basal metabolic examinations
were normal. All gene sequence analysis was performed on
the GFAP gene with a pre‐diagnosis of Alexander′s dis-
ease. NM_002055.4 p.R79H (c.236G>A) heterozygous

mutation was detected. Alexander′s disease was diagnosed.
Genetic counseling was given to the family and the patient
was followed up.
Conclusion: Etiological evaluation should be done carefully
in cases with epilepsy and macrocephaly. In the case of
leukodystrophy which can not be diagnosed despite all the
tests, new generation genetic tests are very important in
evaluating genetic based pathologies and it is quite impor-
tant to contribute to diagnosis and treatment.

p201 | Juvenile Type Neuronal Ceroid‐
Lipofuscinosis: A Case Report

M. Canpolat*, S. Çıraklı*, D. Aktaş†, M. Alikaşifoğlu†,
S. Kumandaş*
*Faculty of Medicine, Department of Pediatric Neurology, Kayseri,
Erciyes University, Turkey; †Department of Medical Genetics, School of
Medicine, Hacettepe University, Ankara, Turkey

Introduction and purpose: The neuronal ceroid‐lipofusci-
noses (NCLs) are a neurodegenerative lysosomal storage
disorder characterized by autosomal recessive, progressive
psychomotor retardation, visual loss, ataxia and epilepsy.
Thirteen genes of the fourteen affected genes were defined
as the cause of the disease (CLN1‐8, CLN10‐14). CLN9
has been identified in a family and has an estimated locus,
but the mutation has not yet been demonstrated. Rapid pro-
gressive loss of vision in CLN3 (Classic juvenile NCL,
JNCL, Batten Disease) is almost always the first finding.
2–5 years can be the only finding. Epilepsy typically
occurs between 9 and 18 years of age. Speech disorders
(acceleration, stuttering, echolalia) and slow cognitive
decline occur during the onset of seizures. In this case
report, we presented a case of CLN3 with visual distur-
bance, ataxia and epileptic seizures.
Case report: A 17‐year‐old girl presented with complaints
of gait disturbance. At the age of 5, he was informed that
his visual impairment started and progressed gradually. It
was learned that his speech at the age of 11 had deterio-
rated and became unintelligible for the last month. It has
been learned for the last 1.5 years that ataxic gait disorder
is present. Mild left ventricular hypertrophy was detected
in echocardiography. Significant optic atrophy was detected
on the eye examination. Brain magnetic resonance imaging
revealed marked cerebral and cerebellar atrophy. Following
the patient, epileptic seizures developed and valporoic acid
was administered to the patient. Whole‐exome sequencing
was performed with a pre‐diagnosis of NCL. A homozy-
gous mutation of c.233_234insG (p.T80NfsX) was detected
in the CLN3 gene. The patient was diagnosed with JNCL.
Genetic counseling was given to the family and the patient
was followed up.
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Conclusion: NCL should be considered in the differential
diagnosis of progressive intellectual and motor function
disorders, impaired vision and speech, and epileptic sei-
zures in follow‐up.

p202 | Mental Reterdation, Autosomal Dominant
Type 7: A Rare Cause of Febrile Convulsion and
Microcephaly Associated With DYRK1A Gene
Mutation

M. Canpolat*, S. Çıraklı*, B. Balta†, S. Kumandaş*
*Department of Pediatric Neurology, Erciyes University, Kayseri, Turkey;
†Kayseri Education Research Hospital Medical Genetics Department,
Kayseri, Turkey

Introduction and purpose: DYRK1 gene is located at
21q22. Autosomal dominant mutations of this genome
are caused by “mental reterdation, autosomal dominant
type 7”. Primer microcephaly, severe mental reterdation,
autistic behavioral disorders, dysmorphic facial findings,
bitemporal stricture, epilepsy and febrile convulsions may
be seen during the course of the illness. In this case
report, a case with microcephaly and febrile convulsion
diagnosed and a rare mutation in DYRK1A gene was
detected.
Case report: A 2‐year‐old girl was admitted due to con-
vulsions. It was learned from the story of the patient that
he was followed up for microcephaly and that a specific
diagnosis could not be made with the etiology‐based tests.
The story of the patient was learned that, the first convul-
sion was spent at the age of 11 months in the febrile per-
iod, the second febrile convulsion was spent at the age of
20 months and the levetiracetam treatment was started. It
was learned that the last episode which lasted after 1–
2 min was febrile and had a general tonic character.
TORCH serology was performed to microcephaly and
found negative. On brain magnetic resonance imaging, the
brain stem was moderately thin, ventricular system with
moderate dilate appearance and mild triginosephaly in fron-
tal region. Whole‐exome sequencing was performed due to
the patient′s microcephaly, developmental delay, and feb-
rile seizures. A heterozygote Class 1 pathogenic
“c.1309C>T(p.Arg437*); Chr21 (GRCh):g.38877655C>T”
variant was detected in the DYRK1A gene. With present
findings, autosomal dominant mental retardation type 7
was diagnosed in the patient. Genetic counseling was given
to the family and the patient was followed up.
Conclusion: The etiologic evaluation should be done care-
fully in cases with febrile convulsion and hypotonia.
Whole‐exome sequencing is very important in terms of
diagnostic and therapeutic contribution in assessing

genetic‐based pathologies in cases of non‐diagnosed cases,
despite all investigations.

p203 | Mental Reterdation, Autosomal Dominant
Type 31: A Rare Cause of Epilepsy and Hypotonia
Associated with Pura Gene Mutation

M. Canpolat*, S. Çıraklı*, D. Aktaş†, M. Alikaşifoğlu†,
S. Kumandaş*
*Department of Pediatric Neurology, Erciyes University, Kayseri, Turkey;
†Department of Medical Genetics, Hacettepe University, School of
Medicine, Ankara, Turkey

Introduction and purpose: The PURA gene is a marker
on the long arm of the 5th chromosome. Autosomal domi-
nant mutations of this genome are caused by “mental reter-
dation, autosomal dominant type 31”. De novo
heterozygous mutations in the PURA gene may be associ-
ated with neonatal hyptonia, respiratory and feeding diffi-
culties, early onset seizures, superficial metal retardation,
myelination delay in the brain, dysmorphic facial findings,
nystagmus, strabismus, hypertolerism, bilateral ptosis. In
this case report, a case with hypotonia, developmental
delay and epilepsy diagnosis and a rare mutation in the
PURA gene was presented.
Case report: A 3‐year‐old male patient was referred
because of myoclonic seizures. It was learned from his
story that he was examined during neonatal period due to
difficulty in emmitting and hypotonia, but the etiological
evaluation was nonspecific. The patient was informed that
levetiracetam therapy was started 1 year ago due to the
presence of myoclonic seizures. Magnetic resonance imag-
ing of the brain of the patient with developmental delay,
hypotonia, and epileptic seizures was performed and partial
delayed myelination was detected in U‐fibers. Whole‐
exome sequencing is a pre‐diagnosis of hypotonia and epi-
lepsy. Paternal mental reentry (autosomal dominant type
31) related PURA gene c.153_154inG (p.L54AfsX)
heterozygous framesift mutation was detected. Literature
information was considered meaningful because it was
compatible with the patient′s clinic. Genetic counseling
was given to the family and the patient was followed up.
Conclusion: The etiologic evaluation should be done care-
fully in cases with epilepsy and hypotonia. Whole‐exome
sequencing is very important in terms of diagnostic and
therapeutic contribution in assessing genetic‐based patholo-
gies in cases of non‐diagnosed cases, despite all investiga-
tions.
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p204 | Effects Cognitive Rehabilitation with
Interactive Metronome Training on Speech
Disorders and Epilepsy Patients

T. Tomenko*, E. Sharonova*, M. Sklyar*
*European Medical Center UMMC‐Health, Yekaterinburg, Russian
Federation

Purpose: The objective of this study was to examine the
efficacy of Interactive Metronome (IM) (Interactive Metro-
nome, Florida, USA) training in a group of children with
speech disorders and patients with epileptiform activity on
EEG with and without seizures.
Method: Sixty for patients at the age 6–11 years who had
been diagnosed with high cognitive function deficit, in con-
junction with motor dysphasia (n = 27), stuttering
(n = 28), and epileptiform activity without seizures (11)
and with seizures (8) ‐ rolandic epilepsy (5), myoclonic
eyelid epilepsy(1), atypical febrile seizures (2) took 20 one‐
hour training sessions of IM over an average of 9.5 weeks
in an outpatient setting underwent. Each child was assessed
before and after the treatment with the IM training protocol
and a parent questionnaire. All patients with seizures were
treated by granules valproic acidi in monotherapy average
dose 24 mg/kg. Sleep‐EEG was done before and after IM
patients with epileptiform activity on EEG with and with-
out seizures.
Results: There were statistically significant differences (<
0.05) in the audio‐motor coordination hands motor dys-
phasia patients. Significant differences were observed (<
0.05) in the audio‐motor coordination hands and legs,
reciprocal coordination and spatial functions for children
with stuttering and epileptiform activity with and without
seizures. As compared between groups of patients the best
results were demonstrated by children with epileptiform
activity and seizures. Parents noted improvement behavior,
attention, rate of speech and skills. IM training didn't
increase seizures and epileptiform activity. In a subgroup
of patients with seizures there were not impact valproic
acidi on cognitive function.
Conclusion: IM training can be successfully used for cog-
nitive rehabilitation and skills for children with cognitive
dysfunction, in conjunction with speech disorders, epilepti-
form activity on EEG without seizures and with different
form epilepsy.

p205 | Perinatal stroke as a Risk Factor for
Epilepsy in Children

C. Calcii*, S. Hadjiu*, N. Revenco†, M. Sprincean*,
M. Moldovanu‡, N. Lupusor*
*State University of Medicine and Pharmacy “Nicolae Testemitanu”,
Chisinau, Republic of Moldova; †Institute of Mother and Child Health
Care, Chisinau, Republic of Moldova; ‡German Diagnostic Center,
Chisinau, Republic of Moldova

Purpose: To assess the risk in children that suffered peri-
natal stroke for developing epilepsy after their first year of
life. To find association between risk factors and the time
of developing seizures.
Method: We collected data on 140 children with perinatal
stroke (period defined between 20th week of pregnancy and
first 28 days of life) between 2009 and 2016 and established
the risk factors for developing seizures. We determined the
period of developing seizures and the association between
the type of stroke and the type of epilepsy for children
between their first year of life and last follow‐up.
Results: At at mean follow‐up of 36 months from140 chil-
dren about 37.86% (53 children) were found to have epi-
lepsy, classified as folows: 16.42% ‐ generalized; 20% ‐
focal; 1.43% ‐ unknown onset. According to the type of
stroke, we found that 66.42% of patients have ischemic
stroke in neonatal period; 18.57% ‐ hemorrhagic and 9.28%
‐mixt. For correct diagnosis we performed investigations
like MRI, CT, EEG. Stroke size on MRI was significantly
associated with development of epilepsy, with a risk of
remote seizures 8,3 times higher in those with larger stroke
size.
Conclusion: Children with perinatal stroke had a high risk
for developing epilepsy. Seizures occurred in 37.86 % of
patients during the follow‐up period. The stroke size was
associated with risk of seizure. Larger stroke size has a 8,3
times higher risk for developing epilepsy after acute brain
injure. These findings may help guide clinicians in counsel-
ing families for future seizures.

p206 | Immunological Markers in Childhood
Epilepsies

C. Calcii*, S. Hadjiu*, N. Lupusor*, M. Sprincean*,
N. Revenco†, M. Moldovanu‡

*State University of Medicine and Pharmacy “Nicolae Testemitanu”,
Chisinau, Republic of Moldova; †Institute of Mother and Child Health
Care, Chisinau, Republic of Moldova; ‡German Diagnostic Center,
Chisinau, Republic of Moldova

Purpose: To determine antiphospholipid antibodies (aPLs,
immunoglobulin G class) and total serum Ig G, Ig M, Ig A
in children with epilepsy. The effectiveness of
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immunomodulatory treatments in cases of childhood epi-
lepsy suggests the role of immune mechanisms in the
pathogenesis of this disease.
Method: 60 children (34 boys and 26 girls) with newly
diagnosed idiopathic generalized tonic‐clonic epilepsy,
average age 2.1 years (range 0.1–4.2 years) were recruited.
The control group consists of 70 healthy subjects, average
age 2, 4 years. Antiphospholipid antibodies (aPLs,
immunoglobulin G class) and total serum immunoglobulins
(IgM, IgG, IgA) were determined. Similar parameters were
also measured within the control group. None of the chil-
dren had any clinical signs of immune system disorders.
Results: In the study group, there were higher number (16-
cases) of aPLs immunoglobulin G class positive subjects
(26.6%) compared with controls (4 cases‐5.7%)
(p = 0.011). The level of Ig A was low in 25 ± 4.1% (con-
trol 2.3%, p = 0.009), the Ig M was high in 3.7 ± 3.3%
(control 1.1%, p > 0.05), Ig G was high in 21.3 ± 3.9%(-
control 2.1%, p < 0.05). These changes were common (77–
84%) in children with multiple seizure types, often associ-
ated with symptomatic etiology, early onset and high fre-
quency of seizures.
Conclusion: Changes in serum level of autoantibodies in
children with new onset epilepsy were found to be consid-
erable. Even though the significance of these autoantibod-
ies remains unknown, their increased prevalence indicates
that immune system mediated mechanisms may have a role
in the manifestation of epilepsy in some children, espe-
cially in the subgroups of early‐onset, high‐seizure‐fre-
quency, therapy‐resistant epilepsy with multiple seizure
types.

p774 | Working Memory Impairment in a Boy
with Reading Epilepsy and Seizures Induced by
Video Games and 3D Television: 7‐Year Follow‐
Up

F. Kluger*, M. Wolff†, T. Bast‡,§, T. Mayer¶, H. Plischke**,
M. Pringsheim††, T. Hartlieb††

*PMU Salzburg – Schön Klinik Vogtareut, Vogtareuth, Germany;
†University Children's Hospital, Department of Neuropediatrics,
Thübingen, Germany; ‡Epilepsiezentrum Kork, Kork, Germany;
§Medizinische Fakultät der Universität Freiburg, Freiburg, Germany;
¶Sächsisches Epilepsiezentrum Radeberg, Radeberg, Germany; **Munich
University of Applied Sciences, Department of Applied Sciences and
Mechatronics, München, Germany; ††Schön Klinik Vogtareuth,
Vogtareuth, Germany

Purpose: To describe neurophysiological and neuropsy-
chological findings in a 11‐year‐old boy with reading epi-
lepsy and seizures triggered by video games and 3D
television in a 7‐year follow‐up, and to discuss the implica-
tions for school performance.

Method:

• neuropsychological findings from four consecutive
tests including Wechsler Intelligence Scale for Chil-
dren (WISC‐IV), Hamburg‐Wechsler‐Intelligence Test
for Children (HAWIK-IV), and Wechsler Intelligence
Test for Adults (WIE)

• repetitive video EEG findings including different
reading tasks,video game and 3D television exposure

• high‐resolution MRI results

• genetic results
Results: At the age of 11 the normally developed boy had
his first tonic‐clonic seizure (THS). He did not show photo-
sensivity on EEG. Video EEGs showed an increase in gener-
alized EEG patterns during 3D television, absences, and a
TCS while reading out loud. High‐resolution MRI was
normal. Variants of unclear significance in GABRB3 and
CACNA1H were found in next generation sequencing.
Lamotrigine was ineffective; valproic acid (VPA) aggra-
vated, and suicidal ideation was reported. Neuropsychologi-
cal tests found significantly below standard scores in
working memory. Low scores in working memory perfor-
mance were found before medication and significantly
decreased after four months of Clobazam and Topiramate.
His parents reported slowed cognitive performance and
memory difficulties during mediation with VPA and Etho-
suximide (ESM). Since the age of 18, he has been seizure
free with ESM and VPA. Even though he used to be an avid
reader, he has developed an aversion against reading since
his diagnosis with reading epilepsy. He graduated from sec-
ondary school and is pursuing an apprenticeship as a land-
scape gardener.
Conclusion: The implications of reading epilepsy for work-
ing memory performance and the linkage between reading,
video games and 3D television as triggers for seizures need
further investigation. Our findings can help establish com-
prehensive therapy concepts for adolescents with reading
epilepsy and enhance their school performance.
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p207 | Anti‐NMDA Receptor Encephalitis
Triggered by Epilepsy Surgery

J. Wagner*, S. Gabriele*, P. Gertraud*, H.A. Maria*, G. Stefan*,
W. Serge†, T. Johannes‡, A. Martin§, T.J. von Oertzen*
*JKU, Neurology, Linz, Austria; †JKU, Neuropathology, Linz, Austria;
‡JKU, Neuroradiology, Linz, Austria; §JKU, Neurosurgery, Linz, Austria

Purpose: Anti‐NMDA receptor (NMDAR) encephalitis is
a well‐defined nosological entity associated with antibodies
directed against the glutamatergic NMDAR. Herpes sim-
plex virus 1 (HSV1) is a common cause of viral encephali-
tis. It may be reactivated by brain surgery with a latency of
many years and may trigger anti‐NMDAR encephalitis.
Immediate induction of NMDAR encephalitis by brain sur-
gery in a patient with latent HSV1 has not been described
so far.
Method: We report on a patient who had suffered from
HSV1‐encephalitis as a child. 37 years later, anti‐NMDAR
encephalitis was diagnosed two months after epilepsy sur-
gery.
Results: A 40‐year‐old male patient presented at our hos-
pital for epilepsy surgery. He suffered from drug‐resistant
frontal lobe epilepsy due to childhood HSV1‐encephalitis.
Postoperatively, the patient developed semiologically new
seizures, pronounced dysarthria and dysphagia and paresis
of the right arm. FLAIR‐MRI showed progressive bilateral
hyperintensities. Cerebrospinal fluid (CSF) analysis
revealed slight lymphocytic pleocytosis. HSV1 ‐PCR in the
CSF was negative and there was no improvement on viro-
static therapy. When serum and CSF NMDAR‐antibodies
returned positive, immunosuppressive therapy with ritux-
imab and cyclophosphamide was started and led to signifi-
cant improvement of the clinical and imaging parameters.
Conclusion: To our knowledge, this is the first published
case of anti‐NMDAR encephalitis triggered by brain sur-
gery. Two pathomechanisms are feasible:
1) HSV1‐encephalitis was triggered by epilepsy surgery
with subsequent induction of anti‐NMDAR encephalitis.
2) Anti‐NMDAR encephalitis was directly induced by brain
surgery.
We favor the latter hypothesis and postulate that intracellu-
lar antigens ‐ true autoantigens or particles of latent HSV1
‐ may have been released by surgical trauma, triggering an
autoinflammatory cascade. The doubts about the pathogen-
esis of post‐operative anti‐NMDAR encephalitis complicate
the issue of perioperative antiviral and / or

immunosuppressive prophylaxis in patients with a history
of HSV1‐encephalitis. Certainly, brain surgery should be
very carefully indicated in this population.

p208 | Fast Ripples Visual Analysis of
Extraoperative Electrocorticography in Long‐
Standing Pharmacoresistant Epilepsy

N. Arkhipova*, M. Pavlovskaya*, I. Kostenko*, A. Ulitin†,
M. Aleksandrov*
*Almazov National Medical Research Centre, Clinical Neurophysiology
and Epileptology, Saint Petersburg, Russian Federation; †Almazov
National Medical Research Centre, Neurosurgery, Saint Petersburg,
Russian Federation

Purpose: To define diagnostic value of high‐frequency
component (250–500 Hz) analysis of extraoperative electro-
corticography in patients with long‐standing pharmacoresis-
tant epilepsy compared to cortical interictal epileptiform
discharges (cIEDs) visual detection.
Method: Twelve patients (mean age: 30.4 years, range
20–50, M:F = 5:7, mean disease duration 22.3 years; range
4–37) were included in this study. Inclusion criteria were
pharmacoresistant epilepsy and requirement for invasive
electrocorticographic monitoring for delineating of the
epileptogenic zone (EZ). The presumptive epileptogenic
zone was localized based on the standard non‐invasive pre-
operative work‐up. The patients were implanted with depth
and subdural strip‐ and grid‐electrodes (total contacts num-
ber 318) and underwent long‐term recording (mean duration
8.25 h; range 4–30, 1–5 days of recording). All recordings
were visually analysed. We assessed the distribution of
cIEDs and fast ripples (FRs) and their interrelation with non‐
invasive diagnostic findings. In cases where resective sur-
gery was necessary histological samples were analysed.
Results: The most frequent recorded pattern of high fre-
quency activity in 250–500 Hz range was fast ripples
(FRs) associated with slow waves. In 5 (42%) cases cIEDs
and FRs were recorded in the same contacts, in three of
them they were occasionally simultaneous. In these patients
temporal localization of the EZ was unequivocal. In 3 cases
FRs‐generating zone (FRs‐gz) extended beyond the irrita-
tive zone (IZ), while in other 4 cases IZ enveloped FRs‐gz.
In these 7 patients extratemporal localization of the EZ was
presumed. Six patients with no abnormalities on 3T MRI
had discrepancies in IZ and FRs‐gz localization. Three of
them had resective epilepsy surgery. Focal cortical dys-
plasia (FCD) type IIa in 2 patients and IIId in one patient
were histologically proven.
Conclusion: Results suggest that essential information is
acquired by FRs analysis when extratemporal localization
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of EZ is hypothesized and in cases of MR‐negative epi-
lepsy associated with FCD.

p209 | Surgical Treatment of Drug‐Resistant
Epilepsies in Russian Federation

V. Krylov*,†, I. Trifonov‡, A. Lebedeva§,¶, I. Kaĭmovskiĭ*,**,
M. Sinkin*,†, A. Guekht§,¶

*Moscow State University of Medicine and Dentistry, Neurosurgery,
Moscow, Russian Federation; †Sklifosovsky Research Institute of
Emergency Medicine, Moscow, Russian Federation; ‡Moscow State
University of Medicine and Dentistry, University Clinic of Moscow State
University of Medicine and Dentistry, Moscow, Russian Federation;
§Pirogov Russian National Research Medical University, Moscow, Russian
Federation; ¶Moscow Research and Clinical Center for Neuropsychiatry,
Moscow, Russian Federation; **Buyanov City Clinical Hospital, Moscow,
Russian Federation

Purpose: To evaluate the seizure outcomes in patients with
drug‐resistant epilepsy surgically treated in Moscow.
Method: The study population included 170 patients with
drug‐resistant epilepsy who underwent resective surgery at
the University Clinic of Moscow State University of Medi-
cine (Moscow) between 01.01.2014 and 31.12.2017.
Results: According to MRI 119 (70%) were MRI positive,
and 51 (30%) patients ‐ MRI‐negative. These 170 patients
had 171 surgical procedures: 136 (79.5%) ‐underwent
AMTLE, 5 (3%) ‐ AMTLE plus ExTLE, 4 (2%) ‐ LGG
resections, one ‐ SAH, one ‐ DNET plus SAH, 10 (6%) ‐
VNS and 5 (3%) ‐ gamma‐knife, 3 ‐ ExTLE, one ‐ insula
FCD resection, one ‐ resection of multiple cavernomas,
one‐ endoscopic transnasal resection of HH, one ‐ endo-
scopic transnasal tumor resection, 3‐ had repeat surgery
procedure (frontal lobectomy) because of failed surgery.
The most common complication was hemianopsia 102
(56%), but in most cases it was asymptomatic for the
patient.104 patients were evaluated 12 months after sur-
gery: 64 (62%) became seizure free: 47 (45%) ‐ Engel Ia, 9
(9%) ‐ Engel Ib, 3 (3%) ‐ Engel Ic, 5 patients (5%) ‐ Engel
Id. 23 (23%) had ‐ Engel II: 11 (10.5%) ‐ Engel IIa, 11
(10.5%) ‐ Engel IIb, one ‐ Engel IId. The unsatisfactory
results were observed in 17 patients (16%): 8 (8%) ‐ Engel
IIIa, and 9 (9%) ‐ Engel IVa. According to histological
study the most common lesion was FCD (93%). In 34% of
cases ‐ combination of FCD with hippocampal sclerosis
(FCD IIIa).
Conclusion: The three‐year results in the surgical treat-
ment of drug‐resistant epilepsy demonstrated its efficacy
and safety. These results were similar to the surgery
cohorts reported in the literature.

p210 | Vagus Nerve Stimulation for Drug‐
Resistant Epilepsy: Experience of St Peterburg
Epilepsy Centres

S. Malyshev*, T. Alekseeva*, M. Mamatkhanov*, A. Gurchin†,
N. Korolyova†, T. Skoromets‡, A. Vtorov‡, W. Khachatryan*
*Almazov National Medical Research Centre, St. Petersburg, Russian
Federation; †Institute of the Human Brain, St. Petersburg, Russian
Federation; ‡Bekhterev National Medical Research Centre of Psychiatry
and Neurology, St. Petersburg, Russian Federation

Purpose: To evaluate safety and effectiveness of VNS
therapy in a large group of patients treated in three main
epileptologic centers of St Petersburg.
Method: Between 2011 and 2017, 117 patients diagnosed with
refractory epilepsy underwent VNS implantation. The implanta-
tion technique was standard. Patients′ age varied from 2 to
46 years with the mean age 20 years. Mean duration of the dis-
ease was 8 years. All the patients were in the advanced stage of
epilepsy in terms of both frequency and severity of seizures.
Thus, seizures occurred at least daily in 47% and several times a
week in 53% of the cases. Seizures were focal (including those
with transformation to bilateral tonic‐clonic convulsions) in 47%
of the patients and generalized in 53%. All the patients were fol-
lowed up by neurologists and continued the drug therapy.
Results: The mean follow‐up was 2.5 years. Of 117
patients, 19 (32%) achieved seizure freedom. Significant
reduction of seizure frequency was observed in the major-
ity of the patients: >50% in 49 (42%) patients and >70%
in 38 (32%) patients. Only one patient (0.8%) developed a
complication (wound infection) which required reoperation
and generator removal. Most of the patients or their care-
givers reported improvement in cognition and behavior.
Conclusion: VNS therapy is a safe and effective option for
non‐specific palliative treatment of pediatric and adult
patients drug‐resistant epilepsy, as it opens new perspectives
for drug therapy. Cognitive and behavior benefit from VNS
is also of great importance for management of these patients.

p211 | Coexistent Extratemporal Lesions on MR
Imaging in Patients with Temporal Lobe Epilepsy
and Hippocampus Sclerosis: Its Impact On Seizure
Outcome After Epilepsy Surgery

G. Aydin*, M. Hamed*, C. Quesada†, C.E. Elger†, E. Güresir*,
H. Vatter*, V. Borger*
*Department of Neurosurgery, Rheinische Friedrich‐Wilhelms‐University
of Bonn, Bonn, Germany; †Department of Epileptology, Rheinische
Friedrich‐Wilhelms‐University of Bonn, Bonn, Germany

Purpose: The epilepsy surgery is a validated option of
treatment for patients with drug refractory temporal lobe
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epilepsy (TLE). Especially patients with unilateral hip-
pocampus sclerosis (uHS) have a good chance of postoper-
ative seizure‐freedom. Data regarding the surgical outcome
for patients with uHS and evidence of coexistent extratem-
poral lesion in MRI are scarce. However, the prevailing
assumption is that the chance for seizure‐freedom in these
patients is decreased compared to patients with uHS only.
The aim of this study was to evaluate the postoperative sei-
zure outcome in patients with uHS and coexistent extratem-
poral lesion in comparison to patients with uHS only.
Method: We identify 54 patients with TLE and uHS as an
exclusively pathology on MRI (group I) and 14 patients
with TLE and uHS with additionally extratemporal lesion
on MRI (group II) who were surgically treated at our insti-
tution between 11/2012 and 10/2016. All patients were
presurgically assessed in the department of epileptology.
The seizure outcome was assessed according ILAE at fol-
low‐up 12 months after surgery.
Results: The analysis revealed no significant difference
between the two groups (group I vs. group II) regarding
the distribution of gender (male: 54% vs. 43%), mean age
at seizure onset (16 years ± 13.5 vs. 17 years ± 16), mean
age at the time of surgery (40y ± 14.7 vs. 40y ± 16.7),
and histopathological features (hippocampus sclerosis: 94%
vs. 93%; hippocampus gliosis: 6% vs. 7%). The uHS in
group II was significantly more often localized on the left
compared to group I (86% vs. 38%, p = 0.0023). There
was no difference in seizure‐free outcome (ILAE 1) at
12 months follow‐up between both groups (group I 80%
vs. group II 64%, p = 0.28).
Conclusion: The evidence of coexistent extratemporal
lesion on MRI does not influence the postoperative seizure
outcome in patients with TLE and uHS.

p212 | Resective Temporal Lobe Surgery for
Refractory Temporal Lobe Epilepsy: Negative
MRI and Absence of Hippocampus Sclerosis May
Predict An Unfavorable Postoperative Seizure
Outcome

V. Borger*, M. Hamed*, G. Aydin*, C. Quesada†, C.E. Elger†,
E. Güresir*, H. Vatter*
*Department of Neurosurgery, Rheinische Friedrich‐Wilhelms‐University
of Bonn, Bonn, Germany; †Department of Epileptology, Rheinische
Friedrich‐Wilhelms‐University of Bonn, Bonn, Germany

Purpose: Epilepsy surgery is a well established treatment
option for patients with refractory temporal lobe epilepsy
(TLE). The presurgical prediction of seizure outcome
remains difficult despite of all achievements of modern
presurgical evaluation. The aim of this study was to

evaluate the seizure outcome in patients with TLE who
underwent resective temporal lobe surgery (rTLS) at our
center and to determine features associated with unfavor-
able postsurgical seizure control.
Method: Datasets for 141 consecutive patients who had
undergone rTLS for TLE between 11/2012 and 10/2016
were available. All patients were thoroughly presurgically
assessed and were considered to be suitable for surgery.
The patients were divided into two groups according to the
seizure outcome at 12 months after the surgery (group I:
ILAE Class 1; group II: ILAE Class ≥ 2). The characteris-
tical features were analyzed and compared between the two
groups.
Results: In group I were 105 patients, and 36 patients in
group II. The analysis revealed no significant difference
(group I vs. group II) with regard to gender (male: 50.5%
vs. 61%), mean age in years (y) at seizure onset (17.4y±13
vs. 16.4y±11.3), mean age at time of surgery (37y±15.5
vs. 35y±12.5), and surgery modalities. There were signifi-
cantly more patients with left‐sited surgery in group II vs.
group I (67% vs. 45%, p = 0.033). Patients in group II had
significantly more often temporal lesion without evidence
for hippocampus sclerosis (HS) on preoperative MRI (33%
vs. 14%, p = 0.025). The proportion of patients with pre-
operative negative MRI was also significantly higher in
group II (17% vs. 5%, p = 0.03).
Conclusion: rTLS is an effective treatment method in
patients with refractory TLE. However, patients with a pre-
operative negative MRI or with temporal lesion without
evidence of HS on MRI, and patients with left‐sited sur-
gery might have a higher probability for an unfavorable
postsurgical seizure outcome.

p213 | Epilepsy Surgery Evaluations ‐ Who Will
Not Be Operated and Why?

C. Gustafsson*, A. Edelvik*, K. Malmgren*
*Department of Clinical Neuroscience, Institute of Neuroscience and
Physiology, Sahlgrenska Academy at Gothenburg University, Gothenburg,
Sweden

Purpose: In a British retrospective study (Fois C et al, J
Neurol Neurosurg Psychiatry 2015 (0): 1–3) only 33% of
patients referred for epilepsy surgery evaluation underwent
surgery. Also, 32% of patients offered surgery declined.
Our aim was to investigate reasons for presurgical candi-
dates not having surgery at our centre and to analyze if
these patients could have been identified before the work‐
up.
Method: In this retrospective study 120 adult patients were
identified who had undergone pre‐surgical evaluation since
1990 but not had surgery. During the same time period
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175 adult patients underwent epilepsy surgery. A number
of patient related variables were analyzed for both groups,
descriptive statistics were used.
Results: 59% of all patients who underwent pre‐surgical
evaluation were operated. Of those who did not have sur-
gery only 6% declined to be operated, while 7% declined
invasive investigation. The reasons for not being accepted
for surgery were inconclusive investigation (26%), multifo-
cal epilepsy (24%), seizure onset in eloquent area (12%),
decline in seizure frequency (12%), risk for cognitive
impairment (10%), and comorbidity (3%).
Conclusion: Few patients declined surgery and most of
the reasons for not offering patients surgery were due to
factors difficult to recognize before the work‐up. Since epi-
lepsy surgery is a limited resource it is important to iden-
tify patients not suitable for surgery as early as possible
during the work‐up. It is also important to identify patients’
fears and worries early. Improved counselling might
decrease the number of patients who decline an offered
operation.
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p214 | Scalp EEG Biomarkers in Epilepsy
Patients with Focal Cortical Dysplasia

N. Epitashvili*,†, S.A.-V. Arce*,‡, A. Brandt*, S.-A. Bonhage*
*University Medical Center Freiburg, Epilepsy Center, Freiburg,
Germany; †MediClubGeorgia, Tbilisi, Georgia; ‡Hospital San Joan de
Déu, Barcelona, Spain

Purpose: To assess scalp EEG patterns as possible
biomarkers for an underlying focal cortical dysplasia in
patients with structural focal epilepsy.
Method: Scalp EEGs of epilepsy patients (age 3–66y, 28
female) with histologically confirmed diagnosis of FCD
type I or II (n = 71) and of controls with other underlying
pathologies (n = 43, age: 2–60y, 17 female) were retro-
spectively evaluated regarding the presence or absence of
twelve scalp EEG patterns previously reported to be associ-
ated with FCD. Furthermore, biomarkers with common
core characteristics were additionally jointly. For each
patient, 30 min of EEG recordings of wakefulness and
30 min of sleep were analyzed in a blinded fashion. Each
of the 12 biomarkers was tested for association with FCD
by comparing the presence of each feature in FCD patients
and controls using Fisher's exact test.

Results: A significant association with FCD as underlying
etiology was found for six out of twelve previously
reported biomarkers. With decreasing odds ratios, these
were continuous epileptiform discharges, two types of
rhythmic epileptiform discharges, polyspikes, frequent
rhythmic bursting epileptiform activity and repetitive dis-
charges; similarly, fused subgroups with repetitive epilepti-
form discharges and polyspikes had a highly significant
association with an underlying FCD. EEG biomarkers were
present independent of a visible underlying MR‐lesion, and
had similar prevalence with FCD I and II. Individual
biomarkers had specificities of 65–98% and sensitivities of
17–61% for an underlying FCD, and combinations of EEG
biomarkers achieved 100% specificity.
Conclusion: This study shows that there are several sur-
face EEG biomarkers significantly associated with an
underlying cortical dysplasia. These biomarkers may aid in
localizing suspect brain regions and provide evidence for
dysplastic brain tissue also in non‐lesional patients of either
histological FCD subtype.

p215 | Predictors for Surgical Treatment
Outcome in Long‐Term Follow‐Up Period in
Children with Temporal Lobe Epilepsy

K. Abramov*, R. Khachatryan*, A. Tadevosyan†, E. Asatryan‡,
K. Sysoev*, M. Mamatkhanov*, K. Lebedev*,
K. Samochernikh*, W. Khachatryan*
*Almazov National Medical Research Centre, St. Petersburg, Russian
Federation; †Central Clinical Military Hospital of RA, Yerevan, Armenia;
‡Medical Center ‘Sourb Astvatsamayr’, Yerevan, Armenia

Objective: To study the predictors affecting the outcome
of surgical treatment in long‐term follow‐up period in chil-
dren with symptomatic temporal lobe epilepsy.
Materials and methods: 80 patients aged 2–17 years with
symptomatic drug‐resistant temporal lobe epilepsy, oper-
ated in the A.L. Polenov RNSI during the period from
2011 to 2016.
Results: 51.25% of patients were boys. In the group of
children with drug‐resistant temporal lobe epilepsy, the
structural changes were revealed in majority of cases
(93.8%). Engel I result was achieved in 54.6% of patients.
Favorable prognostic factors were: male sex (p < 0.01),
age more than 7 years at the onset of the disease
(p < 0.01), presence of the disease less than 3 years
(p < 0.05), less than 3 anticonvulsants usage (p < 0.01),
no febrile seizures and epileptic reactions in childhood
(p < 0.05), absence of comorbid conditions (p < 0.05),
serial seizures and epileptic statuses (p < 0.01), absence of
early postoperative seizures (p < 0.01). Left‐sided resec-
tions (p < 0.05) and lesionectomy (p < 0.05) (removal of
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neoplasms, vascular malformations, cortical tubercles
(epileptogenic foci) (p < 0.01)) were more effective.
The treatment of temporal lobe epilepsy in long‐term per-
iod complicated with neuroinfection, gliotic and atrophic
changes in the brain, arachnoid cysts (p < 0.01) and
epileptic leukoencephalopathy (p < 0.05) were unfavorable
predictors for good outcome. Subpial multifocal resections
(p < 0.05) were less effective in the treatment of temporal
lobe epilepsy.
Conclusion: The efficient management of drug‐resistant
temporal lobe epilepsy in children should take into account
child′s developmental characteristics, the presence and nat-
ure of intercurrent pathology, clinical examination data,
alleged etiologic factor, the characteristics of the pathology
and the prognosis of the proposed operation.

p216 | Reoperation After Failure of Epilepsy
Surgery in Children

M. Mamatkhanov*, K. Abramov*, K. Lebedev*,
W. Khachatryan*
*Almazov National Medical Research Centre, St. Petersburg, Russian
Federation

Purpose: We present our surgical experience with second
operations in 41 patients with recurrent intractable epilepsy
after first epilepsy surgery.
Methods: A retrospective study was analysed in 41 chil-
dren with recurrent intractable epilepsy after failure of epi-
lepsy surgery at the Russian Polenov Neurosurgical
Institute from 1990 till 2014. The age of patients was 2–
17 years. Out of the 387 patients with different clinical
forms of epilepsy, 41 (10.6%) children were reoperated due
to relapse of the disease. Minimum follow‐up time was
24 months.
Results: In 21 (51.2%) children, seizures returned within
1 month after the operation, in 34 (82.9%) patients within
1 year. EEG pattern in 85.4% of children did not differ sig-
nificantly from the primary one. MRI data showed the
unresected structural lesions, which were epileptogenic
zone after the first operation in 22 (53.6%) patients. The
interval between the first and second surgery ranged from
14 days with persistent early relapse up to 8 years. 41
patients underwent 43 repeated operations. In the course of
repeated operations, extended temporal resections were per-
formed supplemented with removal of residual medial tem-
poral structures, foci of dysplasia left after the first
operation in 15 patients, multilobar resections in 9,
repeated extratemporal resections in 7, hemispherectomy ‐
3, total callosotomy in 5, vagus nerve stimulations in 4. In
most cases, 30 (90.1%) ineffectiveness of the primary
resections were associated with incomplete resection of the

epileptic zone. A favorable result of surgical treatment after
repeated operations was achieved in 19 (46.4%) patients
(Engel I class).
Conclusion: In cases of recurrence of seizures and ineffec-
tiveness of a previous operation in children and adoles-
cents, regardless of the post‐surgery period, the question of
a second examination should be raised to accurately local-
ize the epileptic focus in neocortical epilepsy or to deter-
mine the failed disconnection after callosotomy.

p217 | Computer Assisted Platform for
Intracranial EEG Seizure Biomarkers and
Patterns Study

V. Gnatkovsky*, V. Pelliccia†, L. Tassi†, M. de Curtis*
*IRCCS Istituto Neurologico C. Besta, Epilettologia, Milano, Italy;
†Ospedale Niguarda, Centro Chirurgia Epilessia ‘Claudio Munari’,
Milano, Italy

Purpose: One third of patients with focal epilepsy are
pharmaco‐resistant and surgery is an option to control sei-
zures. In one third of surgery candidates, brain areas
responsible for seizure generation can be defined exclu-
sively with invasive recordings. Among them, Stereo‐EEG
intracerebral exploration, where ictal and interictal dis-
charges are recorded from the epileptogenic and the sur-
rounding brain areas and can be analyzed to study
epileptogenic network. With help of computer‐assisted sys-
tem in parallel with clinical evaluation, we aimed to study
different ictal biomarkers, seizure patterns and their genera-
tion mechanisms, based on Stereo‐EEG analysis.
Method: To identify different ictal patterns we developed
computational platform based on time, frequency and space
domains analysis (www.elpho.it).
Results: Based on the ictal transients (pre‐ictal events,
low‐voltage fast activity, slow‐wave component, asyn-
chronous activity, bursting activity, seizure duration and
post ictal depression) we identified and classified all ictal
events in 3 main patterns. Pattern L: long seizures (>60s)
with low‐voltage fast activity onset (~120 Hz) and bursting
phase with following post‐ictal depression at the end. Pat-
tern P: shorter seizures (5–55s) with characteristic on‐set/
off‐set high amplitude transients and “higher” low‐voltage
fast activity (120–200 Hz) at the onset. And mixed pattern
P+L. Pattern L was prevalently recorded from the mesial
temporal lobe structures while pattern P more often corre-
lated with other cortical brain areas. In complex epileptic
networks pattern P may precede pattern L.
Conclusion: The quantified analysis showed an excellent
overlap between contacts within the EZ identified by expert
clinicians. Proposed stereo‐EEG computer‐assisted analysis
can reveal information hidden from visual inspection and

S104 | ABSTRACTS

http://www.elpho.it


help in interpretation of the possible epileptogenic mecha-
nisms. Our patterns classification combined with EZ
biomarkers lead to the better understanding of the epilepto-
genic network organization and improve EZ detection.
Acknowledgment: Italian Health Ministry (RC2017)

p218 | Outcome After Corpus Callosotomy in
Children with Intractable Epilepsy

K. Lebedev*, K. Abramov*, M. Mamatkhanov*, A. Shershever†,
W. Khachatryan*
*Almazov National Medical Research Centre, St. Petersburg, Russian
Federation; †Urals State Medical University, Ekaterinburg, Russian
Federation

Purpose: We studied long‐term seizure outcomes after cal-
losotomy, mainly focusing on drop attacks as the seizure
type.
Methods: A retrospective study was analysed in 33 chil-
dren with intractable generalized seizures at the Russian
Polenov Neurosurgical Institute from 1993 till 2010. The
age of patients was from 2 to 17 years (11 female and 22
male). Minimum follow‐up time was 24 months. All of the
patients had a history of disabling generalized seizures
without discrete foci and were not indicated for focus
resection.

Results: The duration of the seizures ranged from 2 to
17 years. Drop attacks due to tonic, atonic, or myoclonic
seizures were found in 32 patients (96.9%) and were the
most disabling. The frequency of attacks ranged from three
times a month up to 10 times a day. 29 patients underwent
dissection of the anterior 2/3 corpus callosum, and total
callosotomy including the splenium as the second stage of
the operation ‐ in 4 patients. Favorable results of calloso-
tomy (seizure free ‐ Class I, or seizure reduction > 75% ‐
Class II) achieved with drop attacks in 87.5%, generalized
tonic seizures in 71.4%, generalized tonic‐clonic in 66.7%.
For other types of seizures there were also favorable results
‐ in isolated cases. When callosotomy was total section,
drop attack seizure‐free rate was 100%.
Conclusion: Callosotomy is an effective treatment for gen-
eralized seizures, resection of drug‐resistant generalized sei-
zures that are not amenable to focal resection and can
reduce the frequency, severity of epileptic seizures and
transfer resistant form of epilepsy to controlled condition.
Seizure free results or significant reduction of the most dis-
abling type of seizures with frequent falls and injuries,
reducing the dose of anticonvulsants leads to improved
quality of life, satisfaction with family and social adapta-
tion of patients.
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p219 | Predictors for Surgical Treatment
Outcome During the First Year Follow‐Up Period
in Children with Temporal Lobe Epilepsy

K. Abramov*, R. Khachatryan*, A. Tadevosyan†, E. Asatryan‡,
K. Sysoev*, M. Mamatkhanov*, K. Lebedev*,
K. Samochernikh*, W. Khachatryan*
*Almazov National Medical Research Centre, St. Petersburg, Russian
Federation; †Central Clinical Military Hospital of RA, Yerevan, Armenia;
‡Medical Center ‘Sourb Astvatsamayr’, Yerevan, Armenia

Objective: To study the predictors affecting the outcome
of surgical treatment in children with symptomatic temporal
lobe epilepsy during the first year follow‐up period.
Materials and methods: 80 patients aged from 2 to
17 years with symptomatic drug‐resistant temporal lobe
epilepsy, operated in the A.L. Polenov RNSI in the period
from 2011 to 2016.
Results: 51.25% of patients were boys. 50% of patients
were in the age from 8 to 13 years (Mean±SD=10.5 ±
0.45 years, Median=11 years).
The favorable prognostic factors for the good outcome of
surgical treatment in short‐term follow‐up period were:
patient age >4 years at the time of surgery (p < 0.01),
patient age more than 7 years at the time of seizure onset
(p < 0.01), less than 3 anticonvulsants usage (p < 0.01),
absence of aggravating perinatal factors (p < 0.01), absence
of neurologic symptoms (p < 0.05), temporal lobe epilepsy
(p < 0.01), moderate changes in EEG (p < 0.05), absence
of early postoperative seizures and epileptic activity in
EEG after surgery (p < 0.01). In neocortical resection with
amygdalo‐hippocampectomy, lesionectomy (p < 0.05) (re-
moval of neoplasms, vascular malformations, tuberous scle-
rosis (p < 0.05)) the results of surgery were better.
The treatment of temporal lobe epilepsy in short‐term per-
iod complicated by neuroinfection (p < 0.01), as well as
with daily seizures (p < 0.05), severe changes (p < 0.05)
and temporo‐extememporal disturbances in EEG turned out
to be unfavorable predictors for good outcome (p < 0.01).
Subpial multifocal resections (p < 0.05) were less effective
for the treatment of temporal lobe epilepsy.
Conclusion: The efficient management of drug‐resistant
temporal lobe epilepsy in children should take into account
child′s developmental characteristics, the presence and nat-
ure of intercurrent pathology, clinical examination data,
alleged etiologic factor, the characteristics of the pathology
and the prognosis of the proposed operation.

p220 | The Outcome of the Surgical Treatment
of 130 Patients with Pharmacoresistant Focal
Epilepsy Followed‐Up for 1 to 10 Years in the
Serbian Surgical Program

D. Sokic*,†, V. Bascarevic†,‡, A. Ristic*,†, N. Vojvodic*,†,
A. Parojicic*, L. Brajkovic§, S. Rajicevic¶, D. Damjanović†,**,
I. Nikolic**, A. Ilankovic†,††, T. Djukic*, M. Kovacevic*,
A. Pejovic*
*Department of Epileptology, Clinic of Neurology Clinical Center of
Serbia, Belgrade, Serbia; †Faculty of Medicine, University of Belgrade,
Belgrade, Serbia; ‡Clinic of Neurosurgery CCS, Belgrade, Serbia; §Center
for Nuclear Medicine CCS, Belgrade, Serbia; ¶Clinic of Neurosurgery
CCS, Department of Pathology, Belgrade, Serbia; **Department for
Neuroradiology, Center for Magnetic Resonance Imaging, Belgrade,
Serbia; ††Clinic of Psychiatry CSS, Belgrade, Serbia

Purpose: Surgical treatment is the most effective treatment
opportunity for pharmacoresistant focal epilepsy (PFE). We
present the outcome of surgical treatments performed in
Belgrade (Serbia).
Method: During 10 years period (01/01/2007‐31/12/2016),
130 patients with PFE were operated on. Postoperative
radiological and neuropsychologically evaluation was per-
formed after 12–24 months, and clinical follow‐up once
per year.
Results: The average age of operated patients (66 women,
64 men) was 25 ± 10 years (median 33, range 14–62).
There were 10 operations between 2007 and 2010, 22 in
2011, 14 in 2012, 18 in 2013, 24 in 2014, 21 in 2015 and
21 in 2016. The operations were performed on the right
hemisphere in 60 cases (FL 7, PL 1, TL 52), comparing to
70 on the left (FL 3, PL 2, TL 65). The histopathological
entities were: hippocampal sclerosis (76; 58.5%), tumors
(24; 18%), focal cortical dysplasia (16; 13%), cavernomas
(7; 5%), gliosis (5; 4%) and heterotopias (2; 1.5%). Patients
were followed up from 1 to 10 (average 3.76 ± 2.1, med-
ian 3) years (1 patient was lost). ILAE1 outcome had 96
(73.8%), ILAE2 3 (2.3%), ILAE3 20 (15.4%), ILAE4 9
(6.9%) and ILAE5 1 (0.8%) patient. The success of tempo-
ral resections was slightly less favorable than extra tempo-
ral (72.7% vs. 84.6%, p > 0.05). A total of 34 (26%)
patients had a seizures relapse after 23.5 ± 16.56, median
21 month: 15 (44%) before, and 19 (56%) after first
12 months of follow up. Relapse occurred in 14 (41%)
patients without reduction in antiepileptic treatment, while
20 (59%) got seizures during drug withdrawal. Four
patients had permanent complications of the operation
(hemiparesis 3, amnesia 1) while in 5 cases complications
were transient.
Conclusion: The success of the Belgrade program for sur-
gical treatment of PFE is good and comparable with the
results of other centers.
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p221 | Real‐Time Detection of Clinically
Validated HFO with a Standard EEG Viewer

T. Fedele*, M. Hartmann†, A. Skupch†, J. Sarnthein*
*Neurosurgery Department, University Hospital Zurich, Zurich,
Switzerland; †Austrian Institute of Technology, Vienna, Austria

Purpose: High frequency oscillations (HFOs) and in partic-
ular Fast Ripples in the post‐resection electrocorticogram
(ECoG) have been shown to be highly specific predictors
of outcome of epilepsy surgery (van Klooster et al., Neu-
rology 2015). With this dataset, fully automated HFO
detection was validated against seizure outcome (Fedele
et al. Clinical Neurophysiology 2016). Here we integrate
the detector into the clinical workflow.
Method: The HFO detector follows a two‐stage design:
1) baseline identification and
2) detection of HFO events.
We adapted the off‐line implementation into a real‐time
HFO detection and embedded it in the Encevis® EEG mon-
itor, which is available as an integrated part of many EEG
systems.
Results: In a 10 channel 2 kHz recording we found that a
10 sec analysis window was optimal to update the HFO
rates. The parameters were optimized in the trade‐off
between adequate baseline identification and HFO detection
vs. fast computational speed for real‐time analysis of HFO
events. The program meets the strict time requirements dur-
ing neurosurgical interventions and is user‐friendly.
Conclusion: We present a solution for real‐time HFO
detection during epilepsy surgery. The availability of the
detector now allows for the wide‐spread detection of stan-
dardized, clinically validated HFO. This is a prerequisite
for its application in multicenter clinical trials.
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p222 | Anti‐NMDA Receptor Encephalitis:
Initially Presenting as Gerstmann Syndrome

J. Park*, S.-H. Jho*, Y.-M. Park*, H.-J. Kim*, J. Kim*
*Department of Neurology, Hanyang University Hospital, Seoul, Republic
of Korea

Purpose: Anti‐N‐methyl‐D‐aspartate (NMDA) receptor
encephalitis is known as treatable form of autoimmune dis-
order which is involving NMDA receptors at central ner-
vous system. Its manifestation was predominant psychiatric

symptoms with female patients who had ovarian teratoma.
Other symptoms such as seizure, cognitive impairments
were reported. Herein we report a female patient who pre-
sented atypical symptoms of NMDA receptor encephalitis.
Method: Clinical case report.

Results: 33‐year‐old right‐handed female without underly-
ing disease history complaints with decreased verbal flu-
ency and comprehension impairment followed by 2‐weeks
history of flu‐like symptoms and headache. She also suf-
fered from sleep disturbance and visited emergency room
with generalized seizure. Neurological examination
revealed dyscalculia, dysgraphia, finger agnosia and right‐
left disorientation. Psychiatric symptoms were not
described. Pleocytosis and protein elevation was revealed
on cerebrospinal fluid analysis. On Brain MRI, high signal
intensity and enhancement on sulcus were identified on left
parieto‐occipital cortex. No epileptiform discharge was
observed on Electroencephalography (EEG) study. Anti‐
NMDA receptor antibody was detected on her serum and
CSF samples. After intravenous high dose steroid therapy,
her symptoms were slowly improved.
Conclusion: To our best knowledge, this is first case of
NMDA receptor encephalitis presenting as a Gerstmann
syndrome. We suggest that anti‐NMDA receptor antibody
screening should be considered for young female patients
with new‐onset seizure even psychiatric symptoms were
not identified.

p223 | Focal Vasogenic Edema in the Brainstem
Secondary to Phenytoin Toxicity

G. Melikyan*,†, N. Mhjob‡, D. Deleu†,‡, B. Mesraoua‡,
H.A. Hail‡, G. Alarcon†,‡

*Hamad Medical Corporation, Neurology, Doha, Qatar; †WCMC‐Q,
Doha, Qatar; ‡Hamad Medical Corporation, Doha, Qatar

Purpose: Despite its unique pharmacological properties
with potential risk for toxicity, phenytoin is still widely
used in many parts of the world. Brain lesions on neu-
roimaging have rarely been reported following phenytoin
toxicity and affecting mainly corpus callosum.
Method: We report a patient who presented with severe
phenytoin toxicity and focal vasogenic edema in the brain-
stem. A 26‐year‐old man presented with an acute‐onset
confusional state.
Results: Routine laboratory evaluation, brain computed
tomography and cerebrospinal fluid analysis were normal.
Electroencephalogram was consistent with mild to moder-
ate encephalopathy and showed no evidence of epilepti-
form activity. Subsequent information revealed that the
patient was diagnosed with epilepsy three months earlier
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and was treated with phenytoin. His free serum phenytoin
level was 8.76 μg/ml (1–2.5 μg/ml). After elimination of
Phenytoin, his mental status was normalized but he found
to have severe ataxia, discoordination, absent propriocep-
tion and diminished deep tendon reflexes in lower limbs.
Brain magnetic resonance imaging (MRI) revealed a focal
T2 weighted hyperintense lower medulla/craniocervical
junction lesion without diffusion restriction or contrast
enhancement. One week later his cerebellar syndrome and
sensory deficit had improved significantly, and follow‐up
brain MRI demonstrated partial resolution of the lesion.
Conclusion: Transient focal vasogenic edema has previ-
ously been associated with phenytoin toxicity. However,
there are no reports of phenytoin toxicity causing such
lesions in the brainstem. Awareness of the possibility of
these lesions is important since it may avoid unnecessary
invasive diagnostic interventions.

p224 | Development of the University of
Washington Caregiver Benefit Scale for Caregivers
of Children with Epileptic Encephalopathy

D. Amtmann*, K.S. Liljenquist*, A.M. Bamer*,
A.R. Gammaitoni†, C.R. Aron†, B.S. Galer†, M.F. Johnson*,
M.P. Jensen*
*Rehabilitation Medicine, University of Washington, Seattle, WA, United
States; †Zogenix, Inc, Global Medical and Scientific Affairs, Emeryville,
CA, United States

Purpose: Taking care of children with epileptic
encephalopathy (EE) is challenging, but can also bring ben-
efits, which are often overlooked. This study aimed to
develop a brief and psychometrically sound scale to mea-
sure the benefits of caregiving.
Method: A set of 15 items was developed with input from
parents of children with EE and administered to caregivers
of children (age < 18) with EE, Down syndrome (Down),
Muscular Dystrophy (MD) and a community sample (CS)
through an online survey. Test‐retest data were collected
40–80 h after the initial administration and test‐retest relia-
bility was evaluated using the Intraclass correlation (ICC).
Unidimensionality, local dependence (LD) and differential
item functioning (DIF) were assessed. A 2‐parameter
graded response IRT model was used to develop the item
bank.
Results: Caregivers of children with EE (n = 128), Down
(n = 143), MD (n = 129), and CS (n = 322) responded to
candidate items either once (n = 722) or twice (n = 133).
Average age of caregivers was 42 years (SD=9), 83% were
female, 82% were white, 73% were married, 17% had high
school education or less, and 41% were employed full
time.

Two items were removed due to problems with model fit.
The remaining 13 items were unidimensional (CFI = 0.96)
with no indication of LD or bias due to sex, education or
child diagnosis. Five response options functioned well.
Test‐retest was excellent (ICC [2,1]=0.93 [95% CI:0.89–
0.95]). T‐score had reliability >0.80 between ±3 standard
deviations from the mean. Caregivers of children with EE
(M = 48.4), Down (M = 49.6) and MD (M = 48.1)
reported statistically significantly (p < 0.01) less benefit
than the community sample (M = 51.6).
Conclusion: The 13 item UW Caregiver Benefit Scale
(UW‐CBS) measures benefits of caregiving important to
caregivers of children with EE, has excellent psychometric
properties, is publicly available to researchers and clini-
cians, and can be administered using computerized adaptive
testing or short forms.

p225 | Epilepsy in Biotinidase Deficiency Is
Distinct from Early Myoclonic Encephalopathy

U. Guliyeva*, O. Dulac†, I. Okur‡, O. Khalilov§, S. Guliyeva¶

*MediClub Hospital, Neurology, Baku, Azerbaijan; †Inserm‐Paris
Descartes University‐CEA, Paris, France; ‡Department of Pediatric
Nutrition and Metabolism, Gazi University Hospital, Ankara, Turkey;
§Azerbaijan Medical University, Baku, Azerbaijan; ¶MediClub Hospital,
Baku, Azerbaijan

Background: Myoclonic encephalopathy in neonates
mainly consists of Early Myoclonic Encephalopathy (EME)
that combines erratic myoclonus of face and extremities
with suppression‐bursts on electroencephalogram (EEG).
This metabolic or genetic condition bears poor prognosis,
with an exception, pyridoxine‐dependent epilepsy . Here,
we show that clinical and EEG features of early onset epi-
lepsy caused by biotinidase deficiency is distinct from
EME.
Case report: Following normal initial development, a 2.6‐
month‐old male infant presented with frequent jerks from
the second month of life, loss of visual contact, smile and
head control, and fragmented EEG tracing (Fig 1). How-
ever, in contrast with EME, video‐EEG showed that bursts
mostly comprised slow waves with few spikes but no poly-
spikes and no jerks, whereas jerks were due to clonic sei-
zures (Fig 2). Pyridoxine, thiamine and hydrocortisone
failed. Recurrent so‐called conjunctivitis (Fig 3) and very
high lactate (4.1–10.5mmole/l) levels pointed to biotinidase
deficiency (0.10U/L) with a homozygous previously
reported mutation. On biotin (40 mg/kg/d), seizures and
skin troubles disappeared, lactate normalized, and EEG
turned to multifocal spikes before normalizing totally.
Conclusion: Biotinidase deficiency was repeatedly
reported as a cause of EME but EEG records were not
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provided. Our clinical and EEG report shows that the clini-
cal and EEG pattern of epilepsy in biotinidase deficiency is
distinct from EME, and this distinction should permit early
diagnosis and specific treatment. In contrast with excessive
N‐methyl‐D‐aspartate transmission of EME explaining the
polyspikes, biotin deficiency alters Krebs cycle with both
excessive gamma‐aminobutyrate and N‐methyl‐D‐aspartate
neurotransmissions, with increased slow waves and spikes,
explaining the distinct electroclinical pattern that we report.
Keywords: early myoclonic encephalopathy (EME), burst
suppression pattern, biotinidase deficiency

p227 | Long‐Term Use of Stiripentol (Diacomit®)
from Childhood to Adulthood in Patients with
Dravet Syndrome

C. Chiron*, M. Helias†, A. Kaminska‡, R. Nabbout§, B. de
Toffol¶, C. Laroche**, I. An††

*INSERM, Necker‐Enfants Malades Hospital, Pediatric Neurology, Paris,
France; †ESAT Le Val, Mortagne‐au‐Perche, France; ‡Necker‐Enfants
Malades Hospital, Clinical Neurophysiology, Paris, France; §Necker‐
Enfants Malades Hospital, Pediatric Neurology, Paris, France;
¶Bretonneau Hospital, Neurology, Tours, France; **Hopital de la Mere et
de l'Enfant, Pediatrics, Limoges, France; ††Pitie‐Salpetriere Hospital,
Neurology, Paris, France

Purpose: Evaluate stiripentol treatment in the long‐term in
adult patients with Dravet syndrome (DS).
Method: Data were retrospectively collected from the 40
patients with DS at Necker Hospital (Paris) in whom
stiripentol was initiated before 21y and continued during
adulthood. Parameters were collected from the last visit
during adolescence (Vado) to the last visit in adulthood
(Vadult).
Results: At Vadult (18–40y, med.24y), all the patients were
still receiving stiripentol (exposure 2–24y, med.18y), asso-
ciated with clobazam (40/40), valproate (38/40) and topira-
mate (21/40). Between Vado and Vadult, stiripentol was
temporarily interrupted in 5 patients (2 for adverse events),
but reintroduced following an aggravation of seizures. A
loss of appetite appeared in 15/40 patients (which resolved
after reducing stiripentol dose); no other new stiripentol‐
related adverse events were reported. Mean stiripentol dose
progressively decreased from 38 to 26 mg/kg/day, whereas
clobazam (0.3 mg/kg/d) and valproate (13 mg/kg/d)
remained stable.
At Vadult 38/40 patients were still experiencing generalized
tonic‐clonic seizures (GTCS), but none had status epilepti-
cus (vs 3 at Vado) and 10 had seizure‐free periods ≥1y dur-
ing adulthood (1–4.7y, med.2y). Between Vado and Vadult,
a slight decrease in GTCS frequency (< 1/week in 64% vs
59%) and duration (<1 min in 90% vs 69%) was observed.

Similarly, fewer myoclonic (19% vs 5%) or focal (19% vs
11%) seizures were reported.
At Vadult compared to Vado, 50% of patients displayed a
complete dependence (vs 28%) with 2 being bedridden (vs
0), and neurological features were more frequently consid-
ered as severe: 46% vs 11% for hypotonia/crouch gait, 68%
vs 40% for intellectual disability, 54% vs 11% for aggres-
siveness.
Conclusion: stiripentol efficacy and safety are maintained
at adulthood in DS patients. Once seizure frequency is sta-
bilized with a satisfactory tolerability at adolescence, it is
beneficial for the patient to pursue the stiripentol/valproate/
clobazam combination throughout adulthood.
This study was supported by Biocodex.

p228 | PIGT-CDG, A Disorder of
Glycosylphosphatidylinositol Anchors: Description
of Six Novel Patients and Expansion of Clinical
Characteristics

A. Bayat*, A. Knaus†,‡, A.W. Juul§, K. Lascelles¶,
M. Pendziwiat**, A. Charzewska††, E. Obersztyn††, D. Hoffman-
Zacharska††, L. Larsen‡‡, H. Hjalgrim§§,¶¶, D. Pal***, D. Horn†,
P. Krawitz†, Y. Weber†††, I. Helbig¶,‡‡‡

*University Hospital of Hvidovre, Pediatrics, Copenhagen, Denmark;
†Institute for Medical Genetics and Human Genetics, Charité
Universitätsmedizin, Berlin, Germany; ‡Berlin‐Brandenburg School for
Regenerative Therapies BSRT, Berlin, Germany; §University Hospital of
Hvidovre, Hvidovre, Denmark; ¶Department of Neuroscience, Evelina
London Children's Hospital, St Thomas’ Hospital, Westminster Bridge
Road, London, United Kingdom; **University Medical Center Schleswig‐
Holstein Christian Albrechts University, Kiel, Germany; ††Institute of
Mother and Child, Department of Medical Genetics, Warsaw, Poland;
‡‡Amplexa Genetics, Odense, Denmark; §§Danish Epilepsy Centre,
Dianalund, Denmark; ¶¶Institute for Regional Health Services Research,
University of Southern Denmark, Odense, Denmark; ***Institute of
Psychiatry, Psychology and Neuroscience, King's College, London, United
Kingdom; †††Hertie Institute of Clinical Brain Research, University of
Tübingen, Tübingen, Germany; ‡‡‡Division of Neurology, The Children's

Hospital of Philadelphia, Philapelphia, PA, United States

Purpose: To investigate the clinical spectrum associated
with PIGT variants and the genotype‐phenotype correla-
tions.
Method: We summarized the clinical and genetic informa-
tion of patients with a presumed pathogenic variant in
PIGT. Patients were identified in research projects or dur-
ing clinical testing. Information on patients from previously
published articles was collected.
Results: We identified 18 patients with a homozygeous
PIGT mutation. All patients suffered from ID/DD, either
profound (14 patients) or severe (4 patients) and from epi-
lepsy with neonatal or infancy onset Symptoms varied from
profound ID/DD plus a severe drug resistant epilepsy with
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recurrent episodes of convulsive status epilepticus to a sev-
ere ID and treatable epilepsy with later age at onset. Med-
ian age at seizure onset was eight months (range 1 day ‐
18 months). All patients had myoclonic and/or tonic sei-
zures sometimes evolving to bilateral tonic‐clonic seizures.
DD and epilepsy was milder in 4 patients with missence
variant c.1582G>A. PIGT patients share a similar facial
gestalt that includes a high forehead with bitemporal nar-
rowing, a depressed nasal bridge, a short anteverted nose,
distinct philtrum, full cheeks and an open mouth and most
patients seem to have an abnormal body‐hair distribution
including hypotrichosis. The typical facial gestalt was ana-
lyzed by Face2Gene.
Functional evaluation of pathogenic mutation was per-
formed by flow cytometry of either blood or patient
derived fibroblasts. Expression of GPI anchored proteins
were reduced in patient cells compared to controls. Retrovi-
ral rescue experiments confirmed these results.
Conclusion: Pathogenic variants in PIGT cause a recogniz-
able phenotype with a similar facial gestalt and symptoms
range from a severe ID/DD accompanied by a treatable epi-
lepsy with onset in infancy to a profound ID/DD with a
drug resistant neonatal onset of epileptic encephalopathy.
Besides precise assessment of the clinical features flow
cytometry and facial gestalt analysis are important for cor-
rect diagnosis of PIGT‐CDG.

p229 | Multiscale Entropy Analysis of
Electroencephalography in Infantile Spasms

Y.-J. Chu*, C.-F. Chang†, J.-S. Shieh†, W.-T. Lee*
*National Taiwan University Children's Hospital, Taipei, Taiwan,
Republic of China; †Yuan Ze University, Taoyuan, Taiwan, Republic of
China

Purpose: Hypsarrhythmia is the hallmark of the electroen-
cephalographic abnormality in infantile spasms, character-
ized by chaotic background activities. Multiscale entropy
(MSE) is a newly developed method to measure signal
complexity over a wide range of time scale. The purpose
of this study is to determine the change of complexity of
electroencephalography (EEG) with MSE in individuals
with infantile spasms before and after treatments.
Method: EEGs of 45 patients with infantile spasms and
age‐sex matched controls were collected retrospectively.
Multiscale entropy and complexity index was calculated for
signals extracted from standard EEG recordings. Patients
with infantile spasms received treatment with pyridoxine,
anti‐epileptic drugs, adrenocorticotropic hormone (ACTH),
and/or ketogenic diet. Comparisons were made between
baseline EEGs of patients and controls, and between EEGs

before treatment, just after treatment, and follow‐ups after
6 months and 1 year.
Results: EEG complexity of individuals with infantile
spasms was significantly lower than controls. No signifi-
cant recovery in EEG complexity was shown immediately
after treatment despite of seizure freedom and disappear-
ance of hypsarrhythmia in EEG. Recovery of EEG com-
plexity was seen after 6 months in individuals remain
seizure free after treatment.
Conclusion: The complexity of EEG is lower in individu-
als with infantile spasms compared with normal controls.
The delay of recovery of complexity index may indicate
the change in EEG complexity in infantile spasms may
arise from not only seizure activities but also alteration of
brain function due to epileptic encephalopathy, which may
recover over time after seizure control.

p230 | Early Epileptic Encephalopathies with
“Suppression Burst”
P.-R. Bassolé*, A. Sow*, M. Ndiaye*, A.G. Diop*,
M.M. Ndiaye*
*Cheikh Anta Diop University, Neurology, Dakar, Senegal

Purpose: Early epileptic encephalopathies (EE) with “sup-
pression burst” (SB) are serious because of their drug resis-
tance and the impact on psychomotor development of
children involved. Our aim is to identify the determinants
of this pathology in Dakar.
Method: This is a retrospective and prospective study
from medical records from January 2013 to January 2015,
performed on children who followed in the Neurological
clinic of Fann Teaching Hospital of Dakar. It interested
patients with early epilepsy, delayed psychomotor develop-
ment and EEG pattern of SB. Anamnestic, clinical, elec-
troencephalographic and progressive aspects with treatment
were evaluated.
Results: We report four cases of children with two family
epilepsy history and two high risk of perinatal anoxia, who
presented early encephalopathy with polymorphic seizures
dominated by tonic seizures which began the first day of
life for two of them, 30 days of life and the beginning of
third month for the other two. The first sleep EEG per-
formed showed a pattern of suppression burst. The electro‐
clinical evolution is good for 3 patients with the treatment,
based mainly on sodium valproate at a dose of 20 mg/Kg/
day in average. It is marked by the disappearance of sei-
zures or decreased in frequency and by improving the sleep
EEG monitoring with disappearance of SB. For the 4th
patient, the change was towards another type of EE which
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is the West syndrome. Psychomotor retardation remained
evident for all patients.
Conclusion: The early EE with SB represent a serious dis-
ease. The ictal expression, mixing myoclonus and tonic sei-
zures underlie the same pathophysiology. Even in the
absence of clinical crisis, the interictal activity seems wor-
sen treatment response with bad psychomotor prognosis.
The results of this work open up the prospect for further
studies including longitudinal that would better individual-
ize these serious early diseases especially because there are
treatable causes and identify a better prognosis factors.

p231 | Efficacy and Safety of Intravenous
Methylprednisolone Pulse Therapy in Epileptic
Encephalopathy with Electrical Status Epilepticus
During Sleep

N. Jovic*,†, G. Stevanovic*, M. Borkovic*, P. Ignjatovic*
*Clinic of Neurology and Psychiatry for Children and Youth, Belgrade,
Serbia; †Medical School, University of Belgrade, Belgrade, Serbia

Purpose: Epileptic encephalopathy with electrical status
epilepticus during sleep (ESES) includes an EEG pattern
with continuous spike‐waves occupying at least 85% of
slow‐wave sleep (CSWS). Cognitive and/or behavioral
deterioration occur in temporal relation with CSWS. Treat-
ment is based on expert consensus guidelines and small
uncontrolled series. Corticosteroids seem to offer better
efficacy and more long‐lasting effect than antiepileptic
drugs (AEDs).
Method: Prospective, uncontrolled, open study included
17 children (12 boys, 5 girls, aged x = 6.2, range 3–
8.5 yrs) with ESES/CSWS, consecutive patients (2014–
2017) of Clinic for Child and Adolescent Neurology. Etiol-
ogy of encephalopathy was genetic in 9 and structural/
metabolic in 8 patients. All patients tried >2 AEDs before
steroids. The treatment included 4–5 intravenous pulses
with single doses of 20 mg/kg/day methylprednisolone
(MPR), administered on 3 consecutive days every 3–
4 weeks. Mean CSWS duration before MPR was
21 months (range 2 months–4.5 years).
Results: After the final pulse 9(52.9%) patients were
responders according to clinical and EEG parameters. Chil-
dren received a median of 11 MPR intravenous pulses
(range 8–15). Favorable response was obtained in 6/9
(66.7%) cases with genetic and in 3/8 (37.5%) cases with
structural/metabolic ESES/CSWS. In half of non‐respon-
ders, MPS pulses were associated with better seizure con-
trol but with lack of ESES discontinuance. Poor therapeutic
response was rather seen with longer ESES/CSWS dura-
tion, symptomatic etiology and co‐morbid autism spectrum

disorder. Favorable response maintained in 6/9 cases. One
child without initial response became seizure free and EEG
improved. The total responder rate was 7/17 (41.2%). Mild
and transient side effects were noted in 11(64.7%) patients.
Conclusion: Prospective study of 17 children with ESES/
CSWS, treated with monthly MPR intravenous pulses
revealed a responder rate of 41% associated with acceptable
tolerability. MPR pulses may be considered as alternative
therapy for children with this intractable epileptic
encephalopathy.
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p232 | Hormonal Treatment of Syndromes with
Continuous Spikes and Waves During Sleep with
Methylprednisolone

O. Shidlovskaia*, E. Belousova*
*Department Psychoneurology and Epileptology, Research and Clinical
Institute for Pediatrics at the Pirogov Russian National Research Medical
University, Moscow, Russian Federation

Purpose: Evaluate the efficacy and tolerability of 2 differ-
ent schemes of methylprednisolone in patients with syn-
dromes with continuous spikes and waves during sleep
(CSWS).
Method: This is prospective, uncontrolled, observational,
open study. Inclusion criteria: age of patients 2–12 years;
presence of CSWS (spike‐wave index (SWI) at least 50%);
neuropsychological regression/refractory seizures. Totally
35 children were included, in some of them (10/35) current
seizures were absent. All patients received intravenous
infusion of methylprednisolone for 5 days (25 mg/kg/day).
After that, two different schemes of methylprednisolone
were used:
First group: 18 patients without cognitive regression
received the same infusion courses once a month, for
6 months.
Second group: 17 patients with cognitive regression
received oral methylprednisolone at doses of 1.5 mg/kg/day
with a gradual decrease for 6 months.
6 months later 4 h of sleep EEG was performed. Develop-
mental profile 3 (DP3) was used to monitor speech func-
tions.
Results: First group: 10/14 patients (71%) ‐ seizure‐free, 3/
14 patients ‐ a > 50% reduction in number of seizures
(21%). The SWI decreased by 50% in 9/18 patients (50%),
in 1/18 patient (6%) the EEG became normal. Improved
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behavior and attention ‐ in 10/13 (77%) patients. Improved
of speech functions from 64 ± 20 to 74 ± 21, p = 0.0069
(score data by DP3). Second group: 5/11 patients (46%) ‐
seizure‐free, 4/11 (36%) patients ‐ a > 50% reduction in
number of seizures. The SWI decreased by 50% in 5/17
(29%). In 5/17 patients EEG became normal (29%). Partial
recovery of lost functions was achieved in 12/17 (71%)
patients.
None of the patients had serious side effects, requiring dis-
continuation of treatment. In first group: absent side effects.
In second group: weight gain (6/17), increased blood pres-
sure (1/17), hirsutism (8/17), hair loss (2/17), irritability (2/
17).
Conclusion: Methylprednisolone is an effective and safe
treatment of epileptic syndromes with CSWS.

p233 | Resolution of Hypsarrhythmia on EEG as
an Indicator of Hormonal and Nonhormonal
Therapy Effectiveness in Children with West
Syndrome

R. Gamirova*,†,‡, M. Farnosova*,‡

*Kazan Federal University, Kazan, Russian Federation; †Kazan State
Medical Academy, Kazan, Russian Federation; ‡Kazan Municipal
Children's Hospital № 8, Kazan, Russian Federation

Purpose: To assess the electroencephalographic (EEG)
findings in West syndrome children during hormonal and
nonhormonal treatment depending on the cessation of
infantile spasms.
Method: We calculated the risk ratios (RR) using RevMan
5.3 for comparing the effectiveness of treatment and
changes on EEG in 150 children with West syndrome after
6 months from the start of treatment. We determined as
outcomes the clinical remission (the number of children
without seizures for at least 6 months), EEG normalization
(absence of any epileptiform activity), resolution of hypsar-
rhythmia (absence of hypsarrhythmia with or without
epileptiform activity) on EEGs conducted after 6 months
from the beginning of therapy. The patients who were pre-
scribed tetracosactide were included into the first group.
The second group consisted of patients who took various
antiepileptics (valproic acid, levetiracetam, topiramate,
vigabatrin, clonazepam, ethosuximide, and barbiturates)
without hormones.
Results: 69 of the 90 (77%) in the first (tetracosactide)
group and 36 of 60 patients (60%) in the second (non‐hor-
monal antiepileptic) group had no seizures after 6 months
of treatment, RR was 1.28; 95% CI [1.01–1.62], p = 0.04.
97% (87/90) of patients in Group‐1 and 85% (51/60) in
Group‐2 had resolution of hypsarrhythmia on EEG, RR

was 1.14; 95% CI [1.02–1.27], p = 0.03. The absence of
epileptiform activity on EEG was equally common in both
groups: 27% (24/90) of children in Group‐1, 25% (15/60)
in Group‐2, RR was 1.07; 95% CI [0.61–1.86], p = 0.82.
Conclusion: The resolution of hypsarrhythmia and absence
of seizures after 6 months from the start of treatment is
more often registered in the group where tetracosactide was
used in complex therapy than in the group without hor-
monal therapy. No significant difference in the number of
patients with normalization of EEG was in both groups.
The work is performed according to the Russian Govern-
ment Program of Competitive Growth of Kazan Federal
University.

p234 | Demographic, Clinical and Treatment
Outcome in 26 Patients with Rasmussen's
Encephalitis

S. Alyamani*, S. Albaz*, I. Althubaiti*, A. Alsemari*,
H. Aldhalaan*, S. Khan*, T. Abalkhail*, A. Chedrawi*,
M. Shoukri†

*King Faisal Specialist Hospital and Research Centre, Neurosciences,
Riyadh, Saudi Arabia; †King Faisal Specialist Hospital and Research
Centre, Cell Biology Department, Riyadh, Saudi Arabia

Purpose: To study demographic, clinical features and out-
come of medical and surgical treatment in 26 Rasmussen's
Encephalitis (RE) patients.
Method: Retrospective chart review of RE cases. The fol-
lowing information was extracted; age, sex, age of onset,
presenting symptoms, seizure type, neurological examina-
tion, hemisphere involve, cognitive dysfunction, outcome
of medical and surgical treatment.
Results: The data of 26 patient were identified, age range
17 months ‐ 18 years, with 96% 10 years or younger.
Female 17 and Male 9. Affected hemisphere; 16 Right and
9 Left. 62.5% of male have left hemisphere while 76% of
female have right hemisphere. The mean age of onset for
male 6.59 and mean age for female 8.98. All 26 patients
had hemiparesis on presentation and 95% had seizures. Sei-
zure types; Focal in 92%, EPC in 35% and CP in 15 %.
Cognitive deterioration occur in 46% of patient. Four treat-
ment were used; IVIG and steroid (11.5%), Plasmapheresis
(3.8%) and Rituximab (3.8%). VNS in 8%, Focal Resection
in 19% and Functional Hemispherectomy in 62%. Patients
who received medical treatment, VNS and Focal Resection
continue to have seizure, 15/16 of patient who received
Functional Hemispherectomy become seizure. Patient who
received Functional Hemispherectomy within 1‐2 years of
onset had a halt in cognitive decline and some develop
improvement in cognitive function.
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Conclusion: Majority of RE patients 10 years or younger.
Female seems more subjective to the disorder than male.
Male seems to have the onset at younger age than female.
Hemiparesis seems to be the most common presentation in
our group 100%, followed by seizure in 95% and their cog-
nitive dysfunction in 46%. All treatment modalities, short
of Hemispherectomy, Medical, VNS and Focal Resection
did not lead to seizure freedom. Functional Hemispherec-
tomy have high percentage of seizure freedom 15/16
(96%). Early Functional Hemispherectomy improve cogni-
tive function.

p235 | Limbic Encephalitis Manifested as Non‐
Convulsive Status Epilepticus

I. Ponomareva*, H. Schermann†, M. Sherman‡

*Regional Clinical Hospital №4, Neurology, Chelyabinsk, Russian
Federation; †Division of Orthopedic Surgery, Tel Aviv Sourasky Medical
Center, Tel Aviv, Israel; ‡Kirov State Medical University, Neurology,
Kirov, Russian Federation

Purpose: Clinical presentation of the immune‐mediated
(autoimmune and paraneoplastic) limbic encephalitis is
characterized by psychiatric symptoms. Epileptic symptoms
may be present as well, including both convulsive and
non‐convulsive seizures. This reports describes two clinical
cases of patients with limbic encephalitis manifested as
non‐convulsive status epilepticus.
Method: Description of two clinical cases, including the
relevant diagnostic workup and treatment. The workup
included head MRI, cerebrospinal fluid studies, prolonged
electroencephalography. One patient was tested for
NMDAr antibodies.
Results: Two patients, a 20‐year‐old female (Patient A)
and 55‐year‐old female (patient B), presented with general
weakness, schizophreniform symptoms, agitation and
repeated episodes of complex partial seizures (decreased
verbal contact, deterioration of level of consciousness, limi-
tation of motor activity). EEG lacked any characteristic fea-
tures except for triphasic and delta‐beta waves. Patient A
was diagnosed with ovarian teratoma. Patient B was nega-
tive for NMDAr antibodies. A 2‐week course of glucocorti-
coid pulse‐therapy, followed by 12‐week regiment of
valproic acid lead to discontinuation of seizures, with no
seizures on a 3‐month follow‐up.
Conclusion: The EEG triphasic and delta‐beta waves may
have value in diagnosis of LE. Course of glucocorticoid
pulse‐therapy, complimented by long‐term regiment of val-
proic acid, was successful treatment modality for limbic
encephalitis and non‐convulsive status epilepticus in the
described cases.

p236 | Dravet Syndrome – Parents Coping with
Adversity

C. Nielsen*, M. Årva†, I.T. Cockerell†

*University of Oslo, Oslo, Norway; †Oslo University Hospital, National
Center for Rare Epilepsy‐Related Disorders, Oslo, Norway

Purpose: Dravet syndrome is a rare epileptic encephalopa-
thy characterized by frequent and long lasting seizures,
repeated hospitalizations in childhood, development delay
and motor difficulties. Parents everyday life comprises of
seizures, medication, comorbidities, treatment options and
outcome uncertainty. Our aim was to identify/investigate
potential stressors and coping strategies in Dravet syn-
drome parents.
Method: In this qualitative descriptive study parents (2
mothers, 3 fathers) of 3 children, aged 10 ‐ 13 (6–10 years
since diagnosis), were recruited from the National Centre
for Rare Epilepsy ‐ related Disorders in Norway. A semi‐
structured interview was used and obtained data was cate-
gorized, structured and coded with the help of NVIVO 11.
Results: Seizure control was poor in two and one child`s
epilepsy was relative well controlled. All had neurodevel-
opmental comorbidities (mild‐ moderate intellectual disabil-
ity and autism).
Data analysis gave following categories:
Everyday life Issues: All emphasized on their child`s
resources or positive personality trait, but had concerns
related to medication, treatment options and respite care
services.
Parents experienced lack of knowledge in society and diffi-
culty maintaining contact with family/friends.
Emotional reactions: Informants speak of despair and
worries related to fear of seizures, lack of control and out-
come uncertainty.
Accepting the diagnosis/situation and hoping for the future
contributed to better cooping.
Available resources and coping strategies: Amenability
was a foundation for support and professional help was
imperative for handling daily, practical and emotional chal-
lenges.
Family support groups, family and friends, social medias
gave both emotional and practical support.
Respite care services contributed the possibility to recuper-
ate, and were crucial for cooping. Cooperation between
parents gave a sense of security. Staying calm, maintaining
communication and trusting their partner in stressful situa-
tions increased cooping.
Conclusions : Acceptance, good communication and coop-
eration between partners, networks contributing practical
and emotional support, and professional help were all cen-
tral factors for cooping.

ABSTRACTS | S113



p237 | Unusual Cause of Cavitating
Leukoencephalopathy: Newly Described Pattern
for Ethylmalonic Encephalopathy

D. Cavusoglu*, N. Olgac Dundar†, P. Gencpinar†, P. Arican‡,
A. Koc§, O. Oztekin¶

*Department of Pediatric Neurology, Faculty of Medicine, Afyon
Kocatepe University, Afyon, Turkey; †Department of Pediatric Neurology,
Faculty of Medicine, Izmir Katip Celebi University, Izmir, Turkey;
‡Department of Pediatric Neurology, Tepecik Education and Research
Hospital, Izmir, Turkey; §Department of Medical Genetics, Tepecik
Education and Research Hospital, Izmir, Turkey; ¶Department of
Radiology, Tepecik Education and Research Hospital, Izmir, Turkey

Ethylmalonic encephalopathy (EE) is a rare autosomal
recessive and inherited disorder characterized by
encephalopathy, chronic diarrhoea, petechiae, and ortho-
static acrocyanosis. It shows a fatal progression especially
by the age of ten, although milder clinical presentations
have also been also observed. EE is caused by mutations
in the ETHE1 gene, which results in disruption of a mito-
chondrial sulphur dioxygenase with toxic levels of sul-
phide. Neuroimaging investigations usually reveal
abnormal signal changes in the basal ganglia, periaqueduc-
tal region, subcortical white matter, brainstem, and cerebel-
lum. Herein, we present an EE case with multiple
cavitations as a distinct image finding. Moreover, elec-
troencephalography record of our patient demonstrated dif-
fuse encephalopathy. To our knowledge, multiple
cavitations with EE have not been reported so far.

p238 | CDKL5 Encephalopathy in Males: Follow
Up in Three Patients, New Insight in Phenotypical
Spectrum and Overview of Literature

C. Varesio*, C. Caporali*, V. De Giorgis†, S. Masnada*,
E. Freri‡, M. Valente§, G. Papalia*, L. Pasca*, C. Cereda§,
P. Veggiotti¶

*Child and Adolescence Neurology Department, IRCCS C. Mondino
National Neurological Institute, University of Pavia Pavia, Italy; †IRCCS
C. Mondino National Neurological Institute, Child and Adolescence
Neurology Department, Pavia, Italy; ‡Foundation Neurological Institute
Carlo Besta, Department of Pediatric Neuroscience, Milan, Italy;
§National Neurological Institute C. Mondino, IRCCS, Genomic and Post‐
Genomic Center, Pavia, Italy; ¶Children Hospital V. Buzzi, Child
Neurology Department, Milan, Italy

Purpose: Mutations in Cycline Kinase‐like 5 (CDKL5)
gene have been reported as related to X‐linked early onset
infantile epileptic encephalopathy (EIEE) in less than 30
male patients up to now in literature.
Method: We present three follow up cases of male patients
with pathogenic de novo mutations in CDKL5. Clinical
and electroencephalographic data, including age at seizure
onset, seizure type, interictal and ictal Video‐EEG

recordings, treatment schedule and effects, brain MRI and
genetic characterization have been evaluated on the basis
of literature data review.
Results: We will focus on core phenotypical characteris-
tics, represented by early onset seizures, with polymorphic
seizures often with a complex semiology including multiple
seizure types in the same epoch (focal seizures and infan-
tile spasms in particular, but also myoclonic seizures, tonic
seizures and generalized tonic‐clonic seizures), severe
hypotonia, intellectual disability with extremely limited
development and autistic features . But we will also focus
on extra‐neurological signs which are not defined as typical
but have been found in our sample.
Conclusion: CDKL5 related EIEE should be suspected in
any case of early onset seizures, with polymorphic charac-
teristics and tendency to be refractory to pharmacotherapy,
associated to severe delay or absence of psychomotor
development, poor or absent eye contact and hand stereo-
typies. Severe congenital laryngeal stridor and severe
GERD should be carefully investigated because they could
be peculiar characteristics of such syndrome as our case
reports suggest.

p239 | Seizure Control with Add‐On
Eslicarbizepine in Two Patients with Dravet
Syndrome

V. Oliveira*, J. Chaves*
*Centro Hospitalar do Porto, Neurology Department, Porto, Portugal

Purpose: Dravet syndrome, also known as severe myoclo-
nic epilepsy of infancy (SMEI), is one of the most pharma-
coresistant epileptic encephalopathies. In SMEI,
antiepileptic drugs like sodium channel blockers, including
eslicarbazepine, are usually avoided due to a paradoxical
effect. We report 2 patients that had a very difficult to treat
SMEI that became controlled under eslicarbazepine.
Method: The first case is a 24‐year‐old Portuguese man
with seizures since he was 3‐years‐old and he has a muta-
tion in GABAA receptor γ2 subunit gene (c.1181C>G). He
had tried valproate, topiramate, phenobarbital, ethosux-
imide, levetiracetam, stiripentol and vagus nerve stimula-
tion (VNS) therapy without seizure control.
The second is a 20‐year‐old Portuguese man with seizures
since he was 5 months‐old and he has a mutation in the
SCN1A gene (c.1724delT). No treatment had been effec-
tive, including valproate, stiripentol, topiramate, clobazam,
felbamate, levetiracetam, rufinamide, clonazepam, ethosux-
imide, phenobarbital, lamotrigine and VNS therapy.
Results: Eslicarbazepine was tried as an add‐on therapy in
both cases.
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The first patient had daily seizures and he became seizure
free when eslicarbazepine was added at a dosage of
200 mg per day. After 1‐year of follow‐up he remains con-
trolled, on the same dosage of eslicarbazepine.
The second patient had weekly tonic‐clonic seizures when
eslicarbazepine was introduced at a dosage of 200 mg per
day. He achieved complete seizure control and also showed
significant improvement in behavior. At 2‐years of follow‐
up he remains seizure‐free with eslicarbazepine 400 mg per
day.
Conclusion: Eslicarbazepine could be useful and should
be tried as an add‐on therapy in refractory SMEI. Our 2
patients became seizure free with a low dosage of eslicar-
bazepine. Although these are encouraging results, more
studies are needed to confirm the potential efficacy of esli-
carbazepine in this syndrome.

p240 | Spectrum of Autoantibodies and
Symptoms in Epilepsy Patients with Suspected
Limbic Encephalitis

J.C. Kuehn*, J. Pitsch*, S. Schoch†, C. Helmstaedter‡,
R. Surges‡, E. Hattingen§, H. Vatter¶, C.E. Elger‡, A.J. Becker*
*Department of Neuropathology, University of Bonn Medical Center,
Bonn, Germany; †Department of Neuropathology, Clinic for Epileptology,
University of Bonn Medical Center, Bonn, Germany; ‡Clinic for
Epileptology, University of Bonn Medical Center, Bonn, Germany;
§Neuroradiology, Department of Radiology, University of Bonn Medical
Center, Bonn, Germany; ¶Clinic for Neurosurgery, University of Bonn
Medical Center, Bonn, Germany

Several autoantibodies targeting different neuronal protein
components have been related to limbic encephalitis (LE),
which is considered an important cause of pharmacoresistant
temporal lobe epilepsy (TLE). However, in numerous
patients with symptoms suggestive for LE (sLE) well‐known
‘neurological autoantibodies’ (neuroABs) are not detectable.
Based on these precedents, we aimed to gain detailed
insights into (a) the distribution of neuroABs in a large con-
secutive sLE cohort, (b) clinical and paraclinical characteris-
tics of seropositive versus ‐negative sLE individuals and (c)
potential novel autoantibodies in sLE patients of the present
cohort. To this end we have analyzed a large consecutive
cohort of n = 830 patients with clinical constellation sugges-
tive for LE by screening corresponding peripheral blood sera
and cerebrospinal fluid (CSF) samples with respect to neu-
roABs associated to neuroimmunological disorders. In paral-
lel, we carried out antibody binding tests on hippocampal
and cerebellar section and immunoblots with brain and
synaptosome lysates in order to identify potential novel
ABs. Clinical data of n = 312 patients of all three groups
have been collected retrospectively. We detected previously
described neuroABs to distinct neurologic proteins in 15%

of our patient group. 24% of the patients who were consid-
ered as seronegative by the test battery for ‘specific antibod-
ies’ revealed positive results for potentially new antibodies.
Other features such as inflammatory CSF findings, LE‐typi-
cal MRI findings, EEG foci and cognitive disturbances were
not significantly different between seropositive sLE patients
and seronegative sLE patients with potential novel ABs,
whereas seronegative sLE patients without potential novel
ABs displayed significant differences of typical LE features.
Our results will help to improve the clinical stratification of
sLE patients and fosters novel pathogenetic concepts for LE.
Our work is supported by European Union's Seventh
Framework Programme (FP7/2007‐2013) under grant
agreement n°602102 (EPITARGET) and supported by Else
Kröner‐Fresenius‐Stiftung
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p241 | Clinical Spectrum and Genotype‐
Phenotype Correlations of Neurological
Manifestations Associated with PRRT2 Mutations

G. Balagura*, T. Bellini†, MS Vari‡, F. Pinto‡, M. Iacomino*,
F. Zara*, P. Striano§

*‘G. Gaslini’ Institute and University of Genoa, Laboratory of
Neurogenetics and Neuroscience, Genova, Italy; †‘G. Gaslini’ Institute,
Genova, Italy; ‡‘G. Gaslini’ Institute, Pediatric Neurology and Muscolar
Disease Unit, Genova, Italy; §‘G. Gaslini’ Institute and University of
Genoa, Pediatric Neurology and Muscolar Disease Unit, Genova, Italy

Purpose: To test a cohort of pediatric patients for PRRT2
gene mutations, to evaluate genotype‐phenotype correla-
tions and to attempt to draw a guideline for genetic testing
in benign epilepsy of the first year of life.
Method: A cohort of 40 probands with benign neonatal
and/or infantile (BNIS) seizures with/without paroxysmal
kinesigenic dyskinesia (PKD) and/or Hemiplegic Migrain
(HM) was tested for PRRT2 mutations. The not‐mutated
underwent a CGH‐array. The first degree and affected fam-
ily members were tested in case of a mutated proband.
Results: 20/40 probands resulted mutated in PRRT2 gene
with following heterozygous genotypes: c.649dupC (17,
one de novo), c.649C>T (1), c.872C>T (1), c.679C>T (1;
not yet reported to date) and 16p11.2 deletions (2). Among
family members 31/43 resulted mutated, both affected and
unaffected, for a total of 17 families carrying a mutation or
deletion. The phenotypes variably associated with the
mutations were: BNIS, BNIS with PKD, BNIS with PKD
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and HM, and not affected family members. Speech delay
or developmental delay were associated in 6 cases. The
antiepileptic therapies were different or not given at all,
with no significant difference in the age of remission
among probands.
Conclusion: From this study we could not establish defi-
nite genotype‐phenotype correlations for the main diseases
related because of the pleiotropy and the incomplete pene-
trance that characterize PPRT2‐related clinical spectrum.
The clinical impact of PRRT2 genetic testing is relevant in
diagnosis, prognosis and follow‐up of the patients with
associated neurological disorders, especially because of the
possibility of a future association with PKD and/or HM.
We attempted to propose a guideline to address the genetic
analysis in the benign epilepsies of the first year of life,
based on the age‐dependency of the described clinical spec-
trum and the other common genetic causes of the described
phenotypes.

p242 | Two Cases of Lafora Disease Diagnosed
by Genetical Tests

A. Bican Demir*, I. Bora*
*Uludag University Medical Faculty, Neurology, Bursa, Turkey

Purpose: Lafora Disease is an autosomal recessive inheri-
tance. It is localized at EPM2A gen 6q23‐25 and encodes
tyrosine phosphatase (Laforine protein).80 % of the patients
has mutations in this gene. In a case of Lafora disease,
rapid and progressive dementia and frequent occipital sei-
zures are clinical symptoms. Diagnosis are accommodated
with Lafora particle found in skin biopsy. For definitive
diagnosis, through genetical study, EPM2A and EPM2B
genes should be analyzed.
Method: Case1: A male at the age of 18, with a medical
history of meningitis and seizures with high temperature.
Starting from the age of 10 there have been symptoms such
as generalized tonic‐clonic seizures, startles in the whole
body and forgetfulness. In genetical tests, homozygote
deletion of Adenine nucleotide in the position of 468 at
codon 156 and Guanine nucleotide in the position of 469
at codon 157 is found. In other words, there has been dinu-
cleotide deletion which is compatible with Lafora disease.
Case 2: 20 years old male was examined because of such
symptoms asforgetfulness, myoclonia, hallucinations and
generalized tonic clonic seizures. He was diagnosed with
Lafora disease because of the heterozygote transformation
of CCC to CTC at codon 111.
Results: Lafora Disease is an autosomal recessive inheri-
tance. It is localized at EPM2A gene 6q23–25 and encodes
tyrosine phosphatase. Deletion,(Middle East ‐ exon 1 and

2) missens, frameshift and nonsense mutations (Spanish
families C>T missen mutation exon 4) are shown. EPM2B
gen takes place in 6p22.32 and encodes NHLRC1 gen
malign protein. Deletion, insertion missense and nonsense
mutations are found. Both proteins move away polysaccha-
rides from the cell with tyrosine phosphatas activity. With
the second gene, cases with better progress were reported.
Conclusion: Even though,genetic disorders have many dif-
ferent reasons,it is advised that every society should have
their own advanced studies on gene mutation. In Turkish
cases, both of these genes were found mutated, each in dif-
ferent patients through various studies.

p243 | Novel CHD2 and KIAA2022 Mutations
Associated with Eyelid Myoclonia with Absences

S. Krithika*,†, A. Coppola‡, M. Iacomino§, S. Balestrini*,†,
L. Hernandez-Hernandez*,†, S. Meletti¶,**, G. Gobbi†,
E. Ferlazzo‡‡,§§, L. Giordavo¶¶, S. Casellato***, C. Leu*,
V. Sofia†††, P. Striano§,‡‡‡, F. Zara§, S.M. Sisodiya*
*UCL Institute of Neurology, Department of Clinical & Experimental
Epilepsy, London, United Kingdom; †Chalfont Centre for Epilepsy,
Chalfont St Peter, United Kingdom; ‡Reproductive and
Odontostomatological Sciences, Epilepsy Centre, Federico II University,
Department of Neuroscience, Naples, Italy; §Institute ‘G. Gaslini’,
Laboratory of Neurogenetics, Department of Neurosciences, Genoa, Italy;
¶Department of Biomedical, Metabolic, and Neural Science, University of
Modena and Reggio Emilia, Modena, Italy; **OCSAE Hospital, AOU
Modena, Neurology Unit, Modena, Italy; ††IRCCS, Institute of
Neurological Sciences of Bologna, Child Neurology Unit, Bologna, Italy;
‡‡Department of Medical and Surgical Sciences, Magna Græcia
University of Catanzaro, Catanzaro, Italy; §§Great Metropolitan Hospital,
Regional Epilepsy Center, Reggio Calabria, Italy; ¶¶Civile Hospital, Child
Neuropsychiatry Unit, Brescia, Italy; ***Pediatric Neuropsychiatric
Division Unit, AOU Sassari, Sassari, Italy; †††Department of Medical and
Surgical Sciences and Advanced Technologies ‘G. F. Ingrassia’,
University of Catania, Catania, Italy; ‡‡‡Department of Neurosciences,
Rehabilitation, Ophtalmology, Genetics, Maternal and Child Health, ‘G.
Gaslini’ Institute, Pediatric Neurology and Muscular Diseases Unit,
University of Genoa, Genova, Italy

Purpose: Eyelid myoclonia with absences (EMA) is a gen-
eralized genetic epilepsy syndrome characterized by the
hallmark of rapid blinking of the eyelids and an upward
deviation of the eyeballs. Understanding the genetic archi-
tecture of EMA is a challenging task as eyelid myoclonia
is also seen in other epilepsy syndromes.
Method: The present study is based on cohort of individu-
als with either only EMA, showing eyelid myoclonia with
eye closure EEG bursts and/or photosensitivity (EMA), or
with EMA associated with clinically evaluated intellectual
disability or psychiatric conditions (EMA+). Whole‐exome
sequencing (WES) was performed on probands and their
parents, when available. WES data was analysed, trios were
analysed for de novo and/or unique variants and singletons
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for unique variants. Sanger sequencing was used to confirm
variants.
Results: We sequenced 112 individuals, including 19 trios,
40 singletons and 2 multiplex families. We identified 2
novel de novo CHD2 mutations in 2 EMA+ trios: a mis-
sense variant [c.4598 T>G] and a splice donor variant
[c.3455 + 2 T>G]. We also identified a de novo frameshift
deletion affecting KIAA2022 [c.2171del] in another EMA+
trio. All these variants were unique, with CADD score>20.
Two singletons showed a previously reported mutation in
the CHD2 gene: a frameshift variant [c.3734dupA] and a
splice region variant [c.2577 + 7T>C]. The former variant
was identified in an EMA+ case, and the latter in an EMA
case. Overall, 10.5% of trios showed de novo CHD2 vari-
ant and 5% of singletons harboured mutation in this gene.
Conclusion: CHD2 gene plays a key role in cerebral corti-
cal development. Mutations in this gene have been reported
for a broad spectrum of neurodevelopmental disorders,
including EMA. KIAA2022 encodes a neurite extension
and migration factor. Mutations in this gene have never
been associated with EMA. Our study adds to the growing
evidence implicating novel CHD2 and KIAA2022 mutations
in EMA.

p244 | WES in Sporadic Rolandic Epilepsy
Reveals Novel Candidate Genes

G. Lesca*,†, J. de Bellescize‡, A. de Saint Martin§,¶,
A. Arzimanoglou‡, M.P. Valenti Hirsch*, T. Simonet††,‡‡,
D. Sanlaville*, E. Hirsch¶,**, J. Chelly¶,**, G. Rudolf¶,§

*Department of Medical Genetics, University Hospitals of Lyon (HCL),
Lyon, France; †Claude Bernard Lyon I University, CRNL, CNRS UMR
5292, INSERM U 1028, Lyon, France; ‡Department of Paediatric Clinical
Epileptology, Sleep Disorders and Functional Neurology, ERN EpiCARE,
University Hospitals of Lyon (HCL), Lyon, France; §Hôpitaux
Universitaires de Strasbourg, Department of Pediatrics, Pediatric
Neurology, Strasbourg, France; ¶Institut Génétique Biologie Moléculaire
Cellulaire (IGBMC), Department of Translational Medicine and
Neurogenetics, CNRS UMR 7104 ‐ Inserm U 1258, Illkirch, France;
**Hôpitaux Universitaires de Strasbourg, Department of Neurology,
Strasbourg, France; ††Department of Cell Biotechnology, University
Hospital of Lyon, Lyon, France; ‡‡Université Claude Bernard Lyon 1,
Institut NeuroMyoGène, CNRS UMR 5310 ‐ INSERM U 1217, Lyon,
France; §§Hôpitaux Universitaires de Strasbourg, Laboratory of Medical
Diagnosis, Strasbourg, France

Purpose: Rolandic epilepsies (RE) represent the most fre-
quent epilepsy in childhood. Patients may experience cog-
nitive, language, attentional, and behavioral issues.
GRIN2A has been shown to cause the epilepsy‐aphasia
continuum that includes some patients with atypical RE
with frequent speech disorders and Electrical Status Epilep-
ticus in Sleep. The 16p11.2 recurrent duplication was also
associated with RE. In the present study, we performed
whole‐exome sequencing (WES) in a cohort of patients

with sporadic RE, and for whom GRIN2A mutation had
been excluded, in order to find additional genetic factors.
Method: WES was performed in 66 trios, including the
patients with RE and the unaffected parents. Multiplex
families were excluded from the present study. Bioinfor-
matic analysis was performed in parallel with two different
pipelines, for de novo variants but also taking into account
different modes of inheritance (autosomal recessive, X‐
linked, and autosomal dominant with incomplete).
Results: Overall, 95 rare variants were found in 43
patients. Among them, we found 14 de novo variants. Two
of them could be considered as disease related: a stop
mutations in GRIN2B and a missense variant in CMK2A.
Other were considered good candidates (HDAC9, KMT2B,
and CACNG2). Twelve patients had two rare variants in
the same gene, compatible with autosomal recessive inheri-
tance, including one patient with two missense variants in
BRAT1. Among the heterozygous inherited variants, one
missense variant of GRIN2B, involving a highly conserved
amino acid and not reported in gnomAD database, was
considered as potentially pathogenic.
Conclusion: De novo mutations of other genes may be
occasionally associated with RE, especially in patient with
an atypical presentation. The only gene for which we found
more than one potentially pathogenic variant was GRIN2B.
Mutations of this gene are associated with a wide‐range of
epileptic presentations. This study shows that RE can be
added to the list.

p245 | SCN8A Variants Confer Susceptibility to
Anoxic‐Epileptic Seizures

C. Korff*, E. Ranza†, W. Z'Graggen‡, M. Beghetti§, M. Lidgren†,
M. Guipponi†, S. Antonarakis†, S. Goyal¶, D. Pal*
*University Hospitals, Geneva, Switzerland; †Genetic Medicine Division,
University Hospitals, Geneva, Switzerland; ‡Departments of Neurology
and Neurosurgery, University Hospital, Bern, Switzerland; §Pediatric
Cardiology Unit, Child and Adolescent Department, University Hospitals,
Geneva, Switzerland; ¶Evelina Children's Hospital, Westminster Bridge
Road, London, United Kingdom; **Institute of Psychiatry, Psychology
and Neuroscience, King's College, Department of Basic & Clinical
Neuroscience, London, United Kingdom

Purpose: Anoxic‐epileptic seizures (AES) are rare out-
comes of common childhood reflex anoxic syncope that trig-
ger a true epileptic seizure. The term AES was coined by
Stephenson in 1983, and helps differentiate these events
from convulsive syncopes, in which the convulsive phase is
non‐epileptic, and mediated by transient anoxia. A genetic
susceptibility for AES has been postulated but no specific
gene has been related to AES up to now. The aim of this
study is to report our identification of susceptibility variants
in SCN8A in AES patients. So far, mutations in this gene
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had mostly been associated with a severe phenotype of
early‐onset refractory seizures and developmental delay.
Method: Authors’ personal series of patients with SCN8A
mutations and AES phenotype (two patients), diagnosed by
high‐throughput‐sequencing, and anonymous questionnaire
sent to Facebook group of additional patients with SCN8A
mutations, five of whom identified with AES phenotype.
Results: Two patients are reported in detail and show the
association of de novo SCN8A variants and AES. One of
them had focal or generalized convulsions and autonomic
symptoms triggered by orthostatism (p.Gly1475Arg). The
second had paroxysmal triggering events resembling
breath‐holding spells (p.Asn1877Ser); his AES was corre-
lated to bilateral theta rhythms evolving in frequency and
amplitude before slowing down, diffuse attenuation and re‐
emergence of normal rhythms. The data of five additional
patients further suggest a robust genotype‐phenotype corre-
lation. Most patients responded favorably to medications
blocking sodium‐channels, such as oxcarbazepine.
Conclusion: Our case series suggests for the first time a
crucial role for SCN8A variants in genetic susceptibility
towards AES, and also expands the SCN8A‐associated phe-
notypic spectrum. In addition, our report highlights sodium
channel blockers as a first‐line therapeutic option to be
considered in AES patients.

p246 | The Value of Genotype‐Phenotype
Correlation in Research‐Based Exome Sequencing
of Epilepsy Patients

A. Rochtus*, M. Park*, L. Smith*, A. Taylor*, C. El Achkar*,†,
S. Rockowitz‡, B.R. Sheidley*, A. Poduri*,†

*Boston Children's Hospital, Epilepsy Genetics Program, Department of
Neurology, Boston, MA, United States; †Harvard Medical School, Boston,
MA, United States; ‡Boston Children's Hospital, Information Services
Department, Boston, MA, United States

Purpose: The focus and challenge of next‐generation
sequencing technology has shifted from data generation to
data interpretation, which benefits from not only bioinfor-
matics expertise but also clinical input into the relevance of
variants.
Method: Leveraging novel institutional resources, the
BCH Connect repository, we developed an algorithm for
variant prioritization and gene discovery and applied it to
117 undiagnosed patients with epilepsy. Whole exome
sequencing (WES) analysis was performed on 41 trios and
76 singletons, including epileptic encephalopathies (83
patients), febrile‐infection related epilepsy, Rasmussen
encephalitis, and other focal and generalized epilepsies.
Results: We identified pathogenic variants that we felt
explained the epilepsy for 33% (n = 39) of patients; in a

further 35% (n = 41), we identified potentially clinically
relevant variants in candidate genes. Variants in genes cod-
ing for channelopathies accounted for 33% of the variants
identified: KCNQ2 (n = 8) most frequently, followed by
SCN2A (n = 4). We also identified epileptic encephalopa-
thies associated with genetic variants in recently character-
ized genes FGF12, GNAO1, ITPA, KCNB1, KCNH1,
MBD5, PTPN23, RHOBTB2, SYNGAP1, and WWOX, and
we expanded the phenotype of genes known to be linked
to intellectual disability DYNC1H1, HUWE1, KAT6A and
PTCHD1.
Conclusion: Our findings demonstrate that careful inter-
pretation of the clinical phenotype and research genotype
leads to a broader understanding of the phenotypic spec-
trum of known epilepsy genes and identification of novel
disease genes. A close interaction between clinicians and
genomic researchers substantially increases the portion of
refractory epilepsy cases that can be resolved with a
genetic cause.

p247 | The Impact of Precision Medicine in
Genetic Epilepsies: Where We Are?

S. Balestrini*, C. Marini†, R. Guerrini†, A. Rosati†, R.S. Møller‡,
P. Striano§, Y.G. Weber¶, S. Sisodiya*
*UCL Institute of Neurology and Epilepsy Society, Department of Clinical
and Experimental Epilepsy, London, United Kingdom; †Neurology Unit
and Neurogenetics Laboratories, Meyer Children Hospital, Florence,
Italy; ‡Danish Epilepsy Centre Filadelfia, and Institute for Regional
Health Services Research, University of Southern Denmark, Odense,
Denmark; §Pediatric Neurology and Muscular Diseases Unit, Department
of Neurosciences, Rehabilitation, Ophthalmology, Genetics, and Maternal
and Child Health, University of Genoa ‘G. Gaslini’ Institute, Genoa,
Italy; ¶Hertie Institute for Clinical Brain Research, University of
Tübingen, Department of Neurology and Epileptology, Tübingen,
Germany

Purpose: The term ‘precision medicine’ describes a rational
treatment strategy that reverses or modifies the pathophysio-
logical effects that lead to disease. In epilepsy, single case
and small cohort analyses have described early precision
medicine strategies in some genetic epilepsies. The aim of
this study was to illustrate the complexity of genetic testing
and its interpretation in epilepsy, and to derive how clini-
cians can practice ‘precision medicine’ in epilepsy.
Method: A systematic survey of patients with a molecular
genetic diagnosis was conducted. A standardised question-
naire was used for data collection, including genetic find-
ings and impact on clinical and therapeutic management.
Association analyses and logistic regression models identi-
fied predictors of better outcome following genetic diagno-
sis.
Results: We included 194 patients with genetic epilepsies.
Following the genetic diagnosis, in 21% patients medication
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changes were undertaken (e.g., trial of quinidine in KCNT1‐
related encephalopathy); in 48% of these patients did the
medication changes led to improvement in seizure control
and/or cognition. Overall a positive change in quality of life
following genetic diagnosis and treatment changes was
reported in 21 patients (11%). Multivariate logistic regres-
sion analysis showed association of history of AEDs worsen-
ing seizure control (OR 15.86, p = 0.020) and change of
treatment following genetic diagnosis (OR 59.28,
p = 0.013) with the most favourable outcome scenario.
Conclusion: Our preliminary analysis shows high variabil-
ity of the outcome following identification of a genetic
aetiology for the epilepsy phenotype. Currently the ‘preci-
sion medicine’ approach in epilepsy may not always prove
successful, for a number of reasons, including the fact that
no causal variant acts in isolation, but does so in the con-
text of the rest of the genome and its variation. However,
with a more systematic approach addressing current prob-
lems, including better definition of disease biology, geno-
mics will become an essential and transformational element
of clinical care in epilepsy.

p249 | Paroxysmal Tonic Upward Gaze (PTU) in
SIBLINGS: The (CACNA1A) Connection

O. Kazeem*, R. Arora*, M. Kurian†

*Norfolk and Norwich University Hospitals NHS Foundation Trust,
Paediarics, Norwich, United Kingdom; †Great Ormond Street Hospital for
Children NHS Foundation Trust, London, United Kingdom

Background: PTU is a rare neuro‐ophthalmological disor-
der with onset in infancy. It is characterized by repeated
episodes of sustained or intermittent upward gaze devia-
tion, conserved horizontal eye movements, and down beat-
ing nystagmus in attempted downgaze.
Methods: Case report. Herein we report the case of PTU
in two siblings with calcium channel gene (CACNA1A)
mutation located on chromosome 19.
Case report: Our patient is a 7‐year‐old boy who pre-
sented with recurrent episodes of upward gaze which
started at the age of 8 months. The episodes were also
characterised by downward saccades on attempted down-
gaze, lasting few seconds, occurring approximately one to
two times a day, and often precipitated by fatigue or fever.
In addition, he had intermittent ataxia during the spells.
However, his interictal examination as well as his meta-
bolic studies, EEG and MRI investigations were normal.
He was diagnosed with PTU on the basis of his clinical
presentation and the absence of any obvious underlying
pathology. Developmental history was notable for moderate
psychomotor delay.

His 13‐year‐old brother had experienced similar attacks
between ages 10 months and 3 years ‐ which physicians
variably diagnosed as seizures, funny turns, or a functional
disorder. He subsequently developed recurrent overt
migraine diagnosed as basilar migraines at the age of
7 years, albeit minimal response to Topiramate. Moreover,
he had learning and behavioural difficulties respectively.
His examination, EEG and MRI were unrevealing.
In view of these findings the possibility of CACNA1A
mutation was entertained and was subsequently confirmed
on genetic analysis in the siblings. Both had favourable
response to acetazolamide.
Conclusion: Our case report adds to the scarce literature
on the clinical ‐ genetic association of PTU and CAC-
NA1A mutations. The latter should be considered in the
diagnostic workup of PTU, particularly if associated with
ataxia and migraine, to aid better counselling and manage-
ment.

p250 | Epilepsia Partialis Continua and
Paroxysmal Torticollis Caused by SCN4A
Mutation: A New Phenotype?

B.C. Duan*, L.-C. Wong†, W.-T. Lee†

*Lotung Poh‐Ai Hospital, Pediatric Department, Yilan Country, Taiwan,
Republic of China; †Department of Pediatric Neurology, National Taiwan
University Children's Hospital, Taipei, Taiwan, Republic of China

Background: The SCN4A gene is important for providing
the information of the body to move that related with the
sodium channelopathy, which located mostly in the skeletal
muscles. Mutation of SCN4A may cause muscle disorders
that may present with hypo/hyperkalemic periodic paralysis,
paramyotonia congenital, potassium aggravated myotonia
and congenital myasthenic syndrome etc. However, SCN4A
mutation had been found to be associated with epilepsy.
Method and result: One 3 year‐old boy presented with
episodic torticollis, extrapyramidal symptoms, alternative
hemiplegia, and epilepsia partialis continua (EPC) with
focal seizures, lasting for hours. The EPC, paroxysmal tor-
ticollis and alternating hemiplegia responded poor to drug
treatment. Whole exome sequencing found the patient to
have SCN4A c.3238 A>G gene mutation. Therefore, he
was treated with acetazolamide for SCN4A mutation. The
response to the acetazolamide treatment was very good
with control of EPC and paroxysmal torticollis.
Conclusion: Epilepsia partialis continua and extrapyrami-
dal symptom are possibly new clinical features due to the
defect in the sodium channelopathy SCN4A gene, which
can be relieved by acetazolamide.
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p251 | Perampanel in the Treatment of Status
Epilepticus: A Systematic Review of the Literature

F. Brigo*, S. Lattanzi†, A. Rohracher‡, E. Russo§, S. Meletti¶,
E. Grillo*, E. Trinka‡

*Department of Neurosciences, Biomedicine and Movement Sciences,
University of Verona, Verona, Italy; †Neurological Clinic, Department of
Experimental and Clinical Medicine, Marche Polytechnic University,
Ancona, Italy; ‡Department of Neurology, Christian Doppler Klinik,
Paracelsus Medical University of Salzburg, Salzburg, Austria;
§Department of Science of Health, University Magna Graecia of
Catanzaro, Catanzaro, Italy; ¶Department of Biomedical Metabolic and
Neural Sciences, University of Modena and Reggio Emilia Modena, Italy;
**Medical Department Eisai s.r.l., San Donato Milanese, Italy

Purpose: Perampanel (PER) is a noncompetitive AMPA
receptor antagonist with demonstrated efficacy in animal
models of status epilepticus (SE). We performed a system-
atic review of the literature to assess the efficacy and toler-
ability of PER in the treatment of refractory and super‐
refractory SE.
Method: We searched MEDLINE (accessed through
PubMed from inception to April 30, 2018) to identify stud-
ies evaluating oral PER as treatment of SE of any type.
We also searched the conference proceedings of interna-
tional congresses by the International League Against Epi-
lepsy and by the American Epilepsy Society from 2012
onwards.
Results: Ten articles were included, with a total of 69 epi-
sodes of SE occurring in 68 patients (aged 18–91 years).
The type and etiology of SE varied remarkably across stud-
ies. The number of drugs used prior to PER ranged from 1
to 9. The time from SE onset to first PER administration
ranged from 9.25 h to 35 days. The initial PER dose ran-
ged from 2 to 32 mg. The proportion of patients achieving
clinical SE cessation varied from 17% to 100%. The time
from first PER administration to SE cessation ranged from
1 h to 4 weeks.
Conclusion: Despite promising results, the data currently
supporting the use of PER in SE are limited and hampered
by several confounding factors. Further studies should be
conducted in more clinically homogeneous and larger pop-
ulations, testing for efficacy and safety of higher dosages
or at intervals shorter than 24 h, and evaluating PER use in
earlier stages of SE.

p252 | The Association Between Antiepileptic
Drugs‐Induced Mild Cutaneous Adverse Reaction
and HLA Gene Polymorphism in a Northern Han
Chinese Population

X. Ye*, Y. Cheng*, H. Meng*
*Neurology, The First Hospital of Jilin University, Changchun, China

Purpose: To investigate the involvement of human leuko-
cyte antigen (HLA) in antiepileptic drugs‐induced mild
cutaneous adverse reactions among Northern Han Chinese
population.
Method: A case‐control study was performed to detect
HLA loci involved in antiepileptic drug induced mild cuta-
neous adverse reaction in a northern Han Chinese popula-
tion. Between August 1, 2016 and March 31, 2017, 26
cases of mild skin allergy induced by antiepileptic drugs
and 23 cases of matched drug‐tolerate controls were
enrolled from No.1 Hospital of Jilin University. Sequence‐
based typing determined the HLA‐A and HLA‐B genotypes
for each patient.
Results: A total of 26 patients enrolled in the experimental
group, including 16 OXC, 5 CBZ, 4 LEV and 1 VPA
induced mild cutaneous adverse reaction cases, such as
maculopapular eruption and itch. In this group, 15 patients
were characterized by skinmaculopapule accompanied by
itch, 8 patients related to OXC had no itchaccompanied, 2
patients related to OXC and 2 patients related to LEV were
presented by itch only without rash. No matter analyzed
OXC, CBZ and LEV separately or combined, all the HLA‐
A,B alleles between experimental and control group were
not reached statistic difference finally.
Conclusion: There was no significant association between
antiepileptic drug‐induced mild cutaneous adverse reaction
and HLA‐A, B gene in Northern Han Chinese population.

p253 | Neoplastic Process Verification of Unclear
Cortical Substrates in Children With Epilepsy

V. Khalilov*, A. Kholin†, K. Gazdieva†, F. Kostylev‡

*Magnetic Resonance Imaging Department, Central Children's Clinical
Hospital, Moscow, Russian Federation; †Department of Neurology,
Neurosurgery and Medical Genetics of Pediatric Faculty, Pirogov Russian
State Medical University, Moscow, Russian Federation; ‡Department of
Radiology, Russian Children's Clinical Hospital, Moscow, Russian
Federation

Purpose: Prospective analysis of epileptogenic images of
cortical substrates with blurred radiological picture to iden-
tify specific criteria for MRI‐negative cases of dysembry-
oplastic neuroepithelial tumors (DNETs) and gangliogliomas
(GGs)
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Method: The study at 2007‐2018 encompassed 27 children
with neuronal‐glial tumors associated with symptomatic
epilepsy and 10 pre‐operative patients with radiological
signs of DNET and GG were selected for prospective
MRI‐images analysis and comparing with histology.
Results: DNETs were identified in 15, GGs ‐ in 12
patients. Associated focal cortical dysplasia (FCD) IIIb in 6
patients; the histology signs of DNET and GG were
revealed in the same tumor in 3 patients; the DNET/GG/
FCDIIIb histological signs was shown in 2 patients. 10
patients with DNET and 8 with GG had triangular configu-
ration, “comet tail” and “bubble” symptoms. Peritumoral
signal hyperintensity, disruption of gray‐white differentia-
tion, presence of trans‐mantle sign in 12 patients suggest
FCDIIIb. Four GGs and 3 DNETs were contrast‐positive (1
DNET+FCDIIIb). In 10 pre‐operation children with a dif-
ferential diagnosis of DNET/GG/FCDIIb 8 patients had the
signs of dysplastic variation of DNET and GG (4 associ-
ated FCD). Reliable signs of neoplasm, contrast enhance-
ment, bone remodeling and enlargement ‐ in 2 cases. DTI
in 7 patients had shifted pathways. ASL showed low blood
flow rate in 4 cases and close to the normal in patient with
FCDIIIb signs. One patient was operated with histology
confirmation of FCDIIIb+GG.
Conclusion: MR‐image of the DNETs and their division
into types (multi‐nodular, nodular and diffuse variants) are
relevant for the most of GGs. In some cases in the absence
of typical radiological tumor signs, it was not possible to
accurately differentiate them with some glial tumors Gra I‐
II and FCDIIb. On revealing unclear cortical lesions with
FCD associated symptoms, the usage of MRI BP on the
epileptic scanning protocol in the complex pre‐surgical
examination is strongly recommended.

p254 | What Can We Gain from Low‐Density
EEG? Localization of Interictal Epileptogenic
Zone Combining Electric Source Imaging and
Directed Functional Connectivity in Patients with
Focal Epilepsy

A. Coito*, S. Biethahn†, J. Tepperberg*, U. Roelcke‡, M. Seeck§,
P. van Mierlo¶, M. Gschwind*, S. Vulliémoz§

*Department of Neurology, Cantonal Hospital Aarau, Aarau, Switzerland;
†Neurocenter Hirslanden, Aarau, Switzerland; ‡Center of Brain Tumors,
Cantonal Hospital Aarau, Aarau, Switzerland; §Department of Neurology,
University Hospital Geneva, Geneva, Switzerland; ¶Department of
Electronics and Information Systems, Ghent University, Ghent, Belgium

Objective: In patients with pharmaco‐resistant epilepsy,
surgical resection of the epileptogenic zone (EZ) can pro-
vide a very good solution. Electrical source imaging (ESI)
us usually used in to determine the EZ, it is commonly

based on high‐density EEG and recently has been shown
to improve when adding directed functional connectivity
(DFC). Here, we investigated whether also low‐density
EEG signals could correctly estimate the EZ when adding
DFC.
Methods: In each of 34 patients with focal epilepsy (20
mesiotemporal lobe, 14 extratemporal lobe) from Aarau
and Geneva, we manually marked at least 10 interictal
spikes in the clinical standard EEG recordings. In each
patient's brain MRI, we divided the cortex into 82 regions
of interest (ROI) and estimated the neuronal activity during
each single spike using a patient‐specific head model and
distributed linear inverse solution. We extracted DFC
between ROIs using a Granger‐causal modeling approach,
and computed network topological measures (summed out-
flow, clustering coefficient, betweenness centrality and effi-
ciency). We then calculated the sensitivity of ESI and
network measures in order to localize the presumed EZ.
Finally we compared the results with the post‐hoc resected
brain area in the post‐operatively seizure‐free patients, and
calculated chi‐square tests to compare the results between
the different measures.
Results: Overall, ESI, summed outflow, and efficiency
achieved a similar sensitivity of 76% localizing EZ, while
clustering coefficient and betweenness centrality reached a
sensitivity of 70%. All computed measures reached a
higher sensitivity in patients with mesiotemporal lobe epi-
lepsy than in patients with extratemporal lobe epilepsy.
Significance: In standard clinical EEG the EZ can still
realiably be estimated from interictal spikes by ESI and
DFC measures. Standard clinical EEG is widely available
and our result adds an additional valuable tool for the all‐
days work with patients, even in the absence of high‐den-
sity EEG. There was no difference between DFC measures
and ESI for EZ localization during interictal spikes.
Keywords: Low‐density EEG, Electrical Source Imaging,
Directed Functional Connectivity, Epileptogenic Zone,
Focal Epilepsy
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p255 | The Predictors of Prognosis in 168
Children with Neonatal Seizures: A Tertiary
Center Experience

B. Vucetic*, R. Kravljanac†, V. Sretenovic‡, V. Vukomanovic§

*Institue for Mother and Child Healthcare of Serbia, Neurology,
Belgrade, Serbia; †Institute for Mother and Child Healthcare of Serbia,
Faculty of Medicine University of Belgrade, Neurology, Belgrade, Serbia;
‡Healthcare Center Novi Beograd, Belgrade, Serbia; §Institute for Mother
and Child Healthcare,Faculty of Medicine University of Belgrade,
Belgrade, Serbia

Purpose: Evaluation of the outcome and assesment of pre-
dictors of prognosis in children with neonatal seizures
(NS).
Method: A retrospective study includes children with NS
treated at our Institute from 2005 to 2015. The data were
collected from medical charts and the electroencephalo-
grams (EEG) database. The predictive value was evaluated
for following parameters:
1. characteristics of the patients: gender, gestational

age, birth body weight, Apgar score, artificial venti-
lation,

2. etiology,

3. characteristics of seizures: type, time of the onset,
resistance to AEDs, and

4. EEG background activity and paroxysmal discharges.

The outcome of NS was assessed at the end of the follow‐
up period and was categorized as one of the following:
1. lethal outcome,

2. neurological abnormalities,

3. intellectual disability and

4. epilepsy.

Univariate and multivariate logistic regression analyses
were used to assess predictors of NS outcome. Results:
The study included 168 children (109 male, 59 female)
with NS, mean aged 5.6 (SD 3.5) years at the end of the
follow‐up. Normal neurological development without epi-
lepsy was in 131 patients (78%), neurological abnormality
in 31 (19.0%), intellectual disability in 28 (17.2%), epilepsy
in 12 (7.4%) and lethal outcome in 7 patients (4.17%).
Conclusion: The outcome in children with NS is favorable
in most of the patients. The predictors of poor prognosis
are abnormal background EEG activity, drug resistant NS
and low Apgar score. Since electroencephalographic back-
ground activity has the main predictive value in all aspects
of outcome, it is very important to introduce and perform

this procedure in all newborns with NS. Improving the
conditions to decrease the incidence of hypoxic‐ischemic
encephalopathy and low Apgar score might be helpful in
eliminating other predictors of poor prognosis.

p256 | Sleep Related Hypermotor Epilepsy (SHE)
‐ Diagnostic Hallmarks

N. Okujava*, A. Tsereteli†, N. Malashkhia†, S. Shagidze†

*Tbilisi State Medical University, Tbilisi, Georgia; †Tbilisi State Medical
University, SEIN‐SKUH Epilepsy and Sleep Centre, Tbilisi, Georgia

Purpose: To compare clinical and EEG features in MRI
negative patients diagnosed with SHE and temporal lobe
epilepsy (TLE) with sleep related seizures.
Method: Patients referred to our centre for video‐EEG
monitoring in 2017–2018 were enrolled into the study.
Two groups were formed according to diagnosis: SHE ‐ 7
patients (diagnosis based on revised clinical features and
diagnostic criteria International Consensus Conference
Bologna 2014) and temporal lobe epilepsy (TLE) ‐ 5, with
seizures from sleep. Inclusion criteria: negative MRI, >1
video EEG confirmed seizure, >70% seizures from sleep,
normal IQ, age 16–45y. Clinical course, seizure semiology,
interictal and ictal EEG findings were compared.
Results: In SHE group total 36 seizures (mean 5 p/record-
ing) were recorded and only one appeared during wakeful-
ness, whilst in TLE seizure frequency was 2.5 (2 p/
recording), 30% occurring in wakefulness. In SHE group
seizures were much shorter than TLE group ‐ 42 and
122 sec. respectively. Semiology: SHE ‐ bimanual/bipedal
activity, asymmetric tonic posturing and complex motor
behavior, TLE ‐ complex motor automatisms. In SHE
group 30.6% of seizures were preceded by brief < 10 sec.,
ill‐defined aura. In TLE all seizures were preceded by >30
sec. aura. Evolvement into GTCS seizures was rare in SHE
group ‐ 2.8%, TLE ‐ 50%. Postictal confusion in SHE, if
presented, was brief (< 5 sec), whilst in TLE it appeared in
80% and lasted >30 s. EEG in SHE group: Interictal pat-
terns in bilateral frontal area ‐ 28,5%. Negative Ictal EEG ‐
15 (41.7%). In TLE group interictal and ictal EEG showed
changes in all recorded seizures.
Conclusion: SHE shows clear difference with nocturnal
TLE and forms electro‐clinical entity. Major diagnostic cri-
teria for SHE were: frequent brief seizures during night,
brief or no aura and postictal confusion. Negative ictal
EEG does not rule out diagnosis of SHE.
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p257 | Sternberg's Canal Encephalocele Are
Rare Cause of Temporal Lobe Epilepsy – Our
Experience

P. Nimac Kozina*, V. Šulentić*, S. Nanković*, Ž. Petelin
Gadže*, Z. Poljaković*, A. Bujan Kovač*, G. Mrak†

*Department of Neurology, University Hospital Centre Zagreb, Zagreb,
Croatia; †Department of Neurosurgery, University Hospital Centre
Zagreb, Zagreb, Croatia

Purpose: Most epilepsy‐associated encephaloceles are due
to medial sphenoid and medial temporal bone, which is
known as Sternberg's canal. In our case report we present
six patients with Sternberg's canal or small skull base
encephalocele, and temporal lobe epilepsy.
Method: We have described six patients and have stressed
informative and common characteristics. Medical history
revealed cerebral trauma in two patients, one blast injury,
one case of childhood febrile seizures, and two had posi-
tive family history for epilepsy. All of the patients had
semiology of temporal lobe epilepsy. Skull EEG showed
features of focal inter‐ictal epileptiform activity. Based on
those results, we conducted 3T MR brain imaging which
revealed small meningoencephalocele in area of Stenberg
canal in all patients. Video‐EEG monitoring was not per-
formed but there was high level of concordance between
the location of interictal skull EEG abnormalities, the semi-
ology of seizures, and the absence of other type of lesions
on 3T MR. All of the before mentioned suggests
encephalocele participates in the etiology of epilepsy in all
of our patients.
Results: Two patients were surgically treated, both with
good postoperative results. One patient is seizure free, and
the other one developing seizures with different semiology
and a contralateral focus but with good therapeutic
response to antiepileptic drugs. The others are seizure free
with two antiepileptic drugs in therapy without need for
neurosurgical intervention.
Conclusion: Small skull base encephaloceles with brain
herniation of temporal lobe can cause of drug‐resistant tem-
poral lobe epilepsy and may be overlooked on standard
neuroimaging. Evaluation of epilepsy patients should be
guided by seizure semiology and electroclinical characteris-
tics. Surgical treatment and removal of the lesion can
induce seizure freedom.

p258 | Outcome of Patients with Psychogenic
Nonepileptic Seizures with Limited Resources

A. Asadi-Pooya*, F. Ziyaee†

*Neurosciences Research Center, Shiraz University of Medical Sciences,
Shiraz, Islamic Republic of Iran; †Shiraz University of Medical Sciences,
Shiraz, Islamic Republic of Iran

Purpose: The aim of the current study was to investigate
the long‐term outcome of patients with psychogenic
nonepileptic seizures (PNES) and factors potentially associ-
ated with their outcome in Iran.
Methods: We investigated all patients with PNES admitted
to the epilepsy monitoring unit at the Shiraz Comprehen-
sive Epilepsy Center from 2008 through 2013. Patients
included in this study had a confirmed diagnosis of PNES.
In a phone call interview to the patients in December 2017,
we obtained the following information: seizure outcome
(seizure‐free during the past 12 months or not), history of
receiving any psychotherapy after confirming their diagno-
sis in the past, and number of psychotherapy sessions the
patient had received.
Results: Eighty‐six patients (54 females and 32 males) met
the inclusion criteria. Seventy‐four (86%) patients did not
receive appropriate psychotherapy. Forty‐seven (54.7%)
patients were seizure‐free during the past 12 months. Age
at onset (p = 0.02), education (p = 0.01), and taking psy-
chiatric drugs (P = 0.007) were associated with the out-
come.
Conclusions: Resources to treat patients with PNES are
limited in Iran; however, more than half of the patients
became free of seizures. Lower education, comorbid psy-
chiatric problems, and a later age at the onset of seizures
may affect the seizure outcome in patients with PNES.
Well‐designed multi‐center cross‐cultural long‐term studies
should address factors associated with outcome in patients
with PNES, considering that seizure frequency should not
be the only outcome measure.

p259 | Thalamic Stimulation for Drug‐Resistant
Epilepsy: A 7‐Year, Single‐Center Experience

E. Hartl*, J.H. Mehrkens†, K. Bötzel*, B. Feddersen‡, J. Rémi*,
C. Vollmar*, S. Noachtar*
*University Hospital Munich, LMU Munich, Department of Neurology,
Munich, Germany; †Department of Neurosurgery, University Hospital
Munich, LMU Munich, Munich, Germany; ‡Department of Palliative
Medicine, University Hospital Munich, LMU Munich, Munich, Germany

Purpose: To evaluate the long‐term results on safety and
efficacy of deep brain stimulation (DBS) treatment target-
ing the anterior thalamic nucleus (ANT) in drug‐resistant
epilepsy patients, as well as to summarize therapeutic
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experience gained during seven years of DBS therapy pro-
vided at the LMU Munich.
Method: In this retrospective study, clinical outcome was
studied in all patients who have undergone DBS surgery
since 2011. In all patients, DBS electrodes (model 3387)
were implanted trans‐ventricularly targeting the ANT and,
in a second surgical session, connected to the stimulation
device (model Activa® PC).
Results: In total, 22 epilepsy patients (12 male, 10 female)
underwent ANT‐DBS implantation. On average, the partici-
pants were 35.48 (±11.81) years old and follow‐up was
available for up to 34.91 (±21.35) months. In two of them,
electrode implantation was performed only unilaterally due
to a prominent thalamic venous plexus or a postischemic
thalamic lesion. Seven patients had prior vagus nerve stim-
ulation and five had a history of epilepsy surgery. Most
patients had a multifocal epilepsy syndrome (n = 15), with
fewer having a unitemporal (n = 2), temporo‐occipital
(n = 1), unifrontal (n = 1) or right hemispheric (n = 2) sei-
zure origin, and one having a Lennox‐Gastaut syndrome. A
seizure reduction of more than 50% was achieved in 15/22
(68.2%) patients. DBS therapy revealed highest success
rates in multifocal epilepsy syndromes of unknown or post‐
inflammatory etiology. Stimulation was best tolerated when
the amplitude was increased slowly and in an individual-
ized manner. In one patient active seizure termination was
documented upon stimulation onset. Explantation was
required in one responder due to infection, showing ongo-
ing seizure reduction, and a lesion of the nervus thoracicus
longus was observed in another.
Conclusion: ANT‐DBS has been established as an effec-
tive and safe treatment option for drug‐resistant epilepsy.
In our center, long‐term outcome was improved and side‐
effects reduced by implementing an individualized stimula-
tion protocol.

p260 | Tryptophan and Kynurenine Pathway
Metabolites in the Blood of Children Treated With
Ketogenic Diet for Refractory Epilepsy

I. Zarnowska*, D. Wrobel-Dudzinska†, T. Zarnowski†, T. Kocki‡,
K. Mitosek-Szewczyk*, T. Marszałek§, M. Gasior¶, W.A. Turski‡

*Department of Child Neurology, Medical University of Lublin, Lublin,
Poland; †Department of Diagnistics and Microsurgery of Glaucoma,
Medical University of Lublin, Lublin, Poland; ‡Department of
Experimental and Clinical Pharmacology, Medical University of Lublin,
Lublin, Poland; §Neurology, Medical University of Lublin, Lublin, Poland;
¶Department of Pharmacology and Physiology, Drexel University College
of Medicine, Philadelphia, United States

Purpose: There is growing evidence for a potential role of
the kynurenine pathway, in anticonvulsant efficacy of keto-
genic diets (KDs) in refractory epilepsy. The aim of the

present study was to measure blood levels of tryptophan
(TRP) and its kynurenine derivatives and to correlate them
with clinical efficacy of KD used therapeutically in chil-
dren suffering from refractory epilepsy.
Methods: Sixteen children (9 F, 7 M) with refractory epi-
lepsy and a mean age (±SD) of 7.05 ± 5.06 years (16)
were enrolled into the study in the Department of Child
Neurology, Medical University, Lublin, Poland. Patients
were treated with the classical ketogenic diet or the modi-
fied Atkins diet (MAD). After reaching ketosis of >2 mM
of β‐hydroxybutyrate, patients’ blood levels of TRP, kynur-
enine (KYN), kynurenic acid (KYNA), and 3‐OH‐kynure-
nine (3‐OH‐KYN) were measured chromatographically at
3 months, 6 months, and 12 months on the diet; pre‐KD
levels served as base‐line controls.
Results: Serum TRP levels decreased compared to pre-
treatment values at 3, 6, and 12 months on the diet (84%,
p > 0.05; 81%, p = 0.034; 75%, p = 0.035, respectively).
KYN levels decreased compared to the pre‐KD control
levels (67%, p = 0.038; 45%, p < 0.001 and 63%,
p = 0.025 at 3, 6, and 12 months, respectively). KYNA
blood levels increased to 142% at 3 months (p > 0.05),
179% at 6 months (p < 0.001), and 211% at 12 months
(p < 0.001) compared to the pre‐KD controls levels.
KYNA/KYN ratio increased to 221.4% at 3 months
(p > 0.05), 421.4% at 6 months (p < 0.05) and to 309.3%
at 12 months (p < 0.05). Moreover, KYNA concentration
and KYNA/KYN ratio correlated positively with seizure
reduction at 12 months in the group of responders
(p < 0.05).
Conclusions: Blood serum levels of TRP and KYN
decreased whereas levels of KYNA were significantly ele-
vated in patients receiving KD. KYN/TRP ratio was stable
and KYNA/KYN ratio increased.

p261 | Behind the Seizure™: A No‐Cost Epilepsy
Panel for Pediatric Seizure Onset Between 2 and 4
Years

N. Miller*, M. Bailey*, J. Cohen-Pfeffer*, S. Koh†, J. Millichap‡,
R. Truty§, E. Wirrell¶, S. Aradhya§

*BioMarin Pharmaceutical Inc., Novato, United States; †Emory University
School of Medicine, Atlanta, United States; ‡Lurie Children's Hospital,
Chicago, United States; §Invitae, San Francisco, United States, 5Mayo
Clinic, Rochester, United States

Purpose: CLN2 disease, a form of neuronal ceroid lipofus-
cinosis (NCL), commonly presents ~3 years‐of‐age with
seizures and history of language delay. Average diagnosis
occurs ~5 years: two years after symptom onset and after
neurodegeneration marked by loss of ambulation and
speaking ability. Our objective is to understand the
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molecular diagnostic yield of a US‐based, targeted, no‐cost
epilepsy gene panel program, Behind the Seizure

™

(BTS),
and determine if this can decrease the age of diagnosis in
CLN2 disease.
Method: BTS eligibility criteria:
(I) age at test order ≥24 months to < 60 months,
(II) unprovoked seizure onset at ≥24 months.
Physician‐reported clinical history and suspicion of seizure
etiology was collected. Average test turnaround time is 10–
14 days (Invitae Epilepsy Panel).
Results: Non‐BTS epilepsy gene panel testing (all ages,
age of seizure onset) resulted in a 17.1% molecular diag-
nostic yield (n = 277/1620) and 0.12% for TPP1 (CLN2
disease). For BTS testing, the yield for CLN2 disease was
2.3% (n = 4/176), a 19‐fold improvement. Age‐at‐diagnosis
of CLN2 disease was earlier than average (3–4 years ver-
sus 5 years). From BTS, 3 of 4 molecular diagnoses in
TPP1, CLN2 disease was unsuspected. Other genes with
molecular diagnoses: MECP2, CHD2, SYNGAP1, SCN1A,
GPHN, GRIN2A.
Conclusion: Behind the Seizure

™

facilitated CLN2 disease
identification earlier than average and in cases which
CLN2 was not suspected. While there is no direct compara-
tor for the BTS group, these findings may indicate that
broad epilepsy gene panel tests implemented with clinical
criteria can increase diagnostic yield for CLN2 disease and
simultaneously identify other genetic causes of epilepsy.

p262 | Association of Rhythmic
Electroencephalographic Patterns with Paroxysmal
Psychiatric Events in Cryptogenic New‐Onset
Refractory Status Epilepticus

H. Ohara*, M. Yamanaka†, T. Iizuka‡, K. Sugie§, M. Kinoshita¶

*Minami‐Nara General Medical Center, Neurology, Nara, Japan;
†Minami‐Nara General Medical Center, Nara, Japan; ‡Kitasato
University, Neurology, Kanagawa, Japan; §Nara Medical University,
Neurology, Nara, Japan; ¶Utano National Hospital, National Hospital
Organization, Neurology, Kyoto, Japan

Purpose: To analyze the association of rhythmic electroen-
cephalographic patterns with paroxysmal psychiatric events
in cryptogenic new‐onset refractory status epilepticus (C‐
NORSE).
Method: Data were obtained from a male patient in his
40 s, who presented with prodromal high fever of unknown
origin and developed generalized tonic‐clonic seizures.
CSF examination revealed mild pleocytosis. His brain MRI
showed symmetric increased DWI/FLAIR signals in the
hippocampi, then in the claustra. Antibodies against neu-
ronal cell surface antigens, including NMDAR and LGI1,
were negative. He developed paroxysmal psychiatric events

including visual hallucination, agitation, and crying on day
9, therefore continuous video‐electroencephalographic mon-
itoring was performed. EEG epochs were reviewed offline,
blinded to clinical symptoms, and classified based on the
American Clinical Neurophysiology Society Standardized
Critical Care EEG Terminology.
Results: Generalized rhythmic delta activity (GRDA) was
associated with paroxysmal psychiatric events (sensitivity
0.64, specificity 0.83), whereas generalized periodic dis-
charges (GPDs) were not.
Conclusion: The current study suggests that reproducible
GRDA can be a kind of EEG seizure pattern presenting
with paroxysmal psychiatric events as epileptic seizures in
C‐NORSE.
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p264 | Epilepsy in Menkes Disease and Response
at Copper Histidine Treatment (A Case Report)

A. Chitu*, I. Crisan*, D. Orza*, A. Cristea*
*The Clinical County Hospital of Children Cluj‐Napoca, Pediatric
Neurology, Cluj Napoca, Romania

Purpose: We wanted to see that the copper histidine ther-
apy it has benefits in Menkes Disease, especially on sei-
zures, in this case on the myoclonic seizures and also
improvement on the trace of the EEG.
Method: A boy born in Cluj‐Napoca after 38 weeks gesta-
tion with pregnancy and delivery uneventful. We mention
that the mother of our case was also with mild low intellec-
tual. Family history was negative for other neurological or
genetic diseases. The serum levels of copper and cerulo-
plasmin were under the inferior normal values. We initiated
the treatment of Valproate sodium, Phenobarbital at
6 months and at the age of 9 months the subcutaneous
injections of copper histidine in 2 doses/day (500 μg in
1 ml) and after a month we decreased at one dose (250 μg)
because of the increasing serum level of copper.
Results: We observed that the treatment with copper his-
tidine in epilepsy in Menkes Disease it has benefits in
reversing the skin and hair changes and also improving the
weight gain. Also, we reached our purpose. The myoclonic
seizures disappeared after one month of copper histidine
therapy and the EEG trace was considerably ameliorated,
taking in consideration that under Valproate sodium and
Phenobarbital therapy the seizures were mild ameliorated

ABSTRACTS | S125



and before copper therapy they became unilateral but never
stopped.
Conclusion: We took the conclusion that the treatment
with copper histidine in epilepsy in Menkes Disease it has
benefits, in our case, the myoclonic seizures disappeared
after a month of copper histidine therapy, but on the other
aspects of the syndrome such as hypotonia, pyramidal syn-
drome and developmental regression wasn't successful our
treatment.
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p266 | Meta‐Analysis of the Concordance
Between Wada Test And Functional Magnetic
Resonance for the Language Lateralization In
Patients with Pharmacoresistant Epilepsy

A. Massot-Tarrús*, S.R. Mousavi†, S. Mirsattari†

*Hospital General Universitario Gregorio Marañón, Neurology, Madrid,
Spain; †Western University, Neurology, London, Canada

Purpose: To determine, by means of a meta‐analysis, the
concordance between the functional magnetic resonance
imaging (fMRI) and Wada test (WT) for the language later-
alization in patients with epilepsy.
Method: We performed a systematic review of studies
published in PubMed comparing fRMI and WT to deter-
mine language laterality. Those studies with unilateral WT
o exclusively paediatric population where excluded.
Each of the studies was reviewed in full. For both WT and
fRMI, any subject with left‐sided language lateralization or
left‐side laterality index (LI) was considered to have a
“typical” result, while either right‐sided or bilateral/equivo-
cal language localization or LI was considered “atypical”.
Sensitivity, specificity, concordance, positive and negative
predictive values (PPV and NPV) of fMRI were calculated
relative to Wada test results, which were considered the
“gold standard”. 95% confidence intervals (CI) were calcu-
lated using the Wilson Score Intervals method.
Results: 30 published studies were included plus our own
unpublished series of 23 patients, together comprising 848
patients. Sample sizes ranged widely between (from 4 to
229), with an average subject number of 27.4 (±41.8).
655/848 (77.2%) patients had typical language lateralization
on the WT. Overall sensitivity of the fMRI was 88.7%
(95% IC 86–90.9), while overall specificity was 74.1%
(67.5–79.8%). Agreement across the studies ranged

considerably, from a low of 60.5 to a high of 100%, aver-
aging 85.4% (95% CI 82.8, 87.6%). Overall PPV for typi-
cal language lateralization was 91.9% (IC 95% 90–94%),
but the NPV was 65.7% (IC 95% 59–72%).
Conclusion: fMRI shows a high concordance with WT for
language lateralization, and should be considered as first
choice for presurgical language localization. However,
whereas fMRI is highly reliable respect to WT for left
hemisphere lateralization, it is not for right or bilateral lan-
guage lateralization. In this case, confirmation with WT or
electrocortical stimulation may be required.

p267 | Distinct Patterns of White Matter
Changes after Successful Surgery of Mesial
Temporal Lobe Epilepsy

W. Li*, D. An*, X. Tong*, D. Zhou*
*West China Hospital, Department of Neurology, Chengdu, China

Purpose: Widespread diffusion abnormalities have been
found in mesial temporal lobe epilepsy (MTLE). We aimed
to explore the patterns of progressive white matter changes
in patients with MTLE and seizure‐free outcomes after
excisional surgery.
Method: Diffusion tensor imaging (DTI) data was
obtained in 11 patients (5 right‐side and 6 left‐side) at 5
consecutive time points (before, 3 months, 6 months,
12 months and 24 months after surgery) and 11 matched
healthy controls. Preoperative diffusion abnormalities were
compared with healthy controls and postoperative changes
at each follow‐up time were compared with preoperative
data respectively. Fractional anisotraphy (FA) and mean
diffusivity (MD) values were assessed in a whole‐brain
voxel‐wise analysis, as well within specific fiber tracts.
Results: Before surgery, patients showed significantly
decreased FA only in ipsilateral hemisphere but increased
MD in some additional contralateral tracts. Consistent
changes (reduced FA and increased MD) were found in
ipsilateral posterior limb of internal capsule (PLIC), poste-
rior thalamic radiation (PTR), sagittal stratum (SS), external
capsule (EC), cingulum (hippocampus) (CgH), fornix (FX)
and superior longitudinal fasciculus (SLF) (p<0.05). After
surgery, diffusion changes at each follow‐up time of these
tracts could be divided into three groups:
1. FA increased at 3 months after surgery in ipsilateral
PTR, SS and EC (p = 0.005, 0.013, 0.047);
2. FA increased at 12 months after surgery in ipsilateral
SLF (p = 0.003);
3. no significant FA changes in ipsilateral PLIC, CgH and
FX (p>0.05).
Furthermore, there was no significant MD changes.
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Conclusion: Patients with unilateral MTLE and seizure‐
free outcomes after surgery showed white matter changes
mainly in ipsilateral hemisphere. And postoperative
changes presented as three distinct patterns: improved at
early period (3 months after), improved at late period
(12 months after) and no significant changes. These find-
ings suggest the complicated plasticity in epileptic brain.

p268 | Paraneoplastic Cerebellar Degeneration
Associated with Cerebellar Hypermetabolism

A.T.A. Abdulaziz*
*West China Hospital of Sichuan University, Chengdu, China

Background: Paraneoplastic cerebellar degeneration
(PCD) is an immune‐mediated neurological deficit affecting
the Cerebellum. Anti‐Yo antibody positive PCD is a rare
occurrence most likely associated with gynecologic or
breast malignancies. The identification of the underlying
tumor is a diagnostic challenge in many of these patients.
Case presentation: We present a 68 year‐old woman
with acute symptoms of PCD as a first sign of underlying
occult malignancy. Further investigation revealed a posi-
tive anti‐Yo antibody. Although brain MRI was unremark-
able, PET/CT revealed intense hypermetabolism of
cerebellum and diffused hypometabolism in the rest of
brain. On one year follow‐up, despite the primary malig-
nancy is still unknown, her symptoms improved signifi-
cantly after immunotherapy.
Conclusion: PCD is a rare but devastating neurologic dis-
order most commonly associated with malignancies, many
of them are unknown. Cerebellar hypermetabolism in PCD
suspected patients may help confirming the diagnosis in an
earlier stage, and may predict a better outcome after
immunotherapy.

p269 | White Matter Structural Abnormalities
Are Associated with Language Impairment in
Epilepsy Patients: A MR‐DTI and fMRI Study

I. Lagorio*, D. Tortora†, M. Severino†, B. Toselli‡, F. Pinto*,
M. Vari*, M. Sole*, G. Morana†, A. Rossi†, P. Striano*
*Pediatric Neurology and Muscular Diseases Unit, Giannina Gaslini
Institute, University of Genoa, Genoa, Italy; †Neuroradiology Unit,
Giannina Gaslini Institute, University of Genoa, Genoa, Italy;
‡Department of Informatics, Bioengineering, Robotics and System
Engineering (DIBRIS), University of Genoa, Genoa, Italy

Purpose: Patients with epilepsy are at high risk for lan-
guage and other cognitive impairment. We explored the
association between the structural organization of language‐

related white matter pathways with language impairment in
subjects with non‐lesional epilepsy.
Method: Language function was assessed by Griffith Men-
tal Development Scale (GMDS), WISC‐III/IV scale, or
WAIS scale based on patients’ age. 3T brain MRI included
DTI and task‐based fMRI sequences. Language lateraliza-
tion index (LI) was determined by fMRI using verb genera-
tion paradigm. Constrained spherical deconvolution
analysis and probabilistic tractography were used to recon-
struct the language‐related bundles, i.e. anterior, posterior,
and long segments of Arcuate Fasciculus (AF), Inferior
Frontal‐Occipital fasciculus (IFOF), Inferior Longitudinal
Fasciculus (ILF), Corpus Callosum (CC), and Uncinate
Fasciculus (UF). Fractional anisotropy (FA), mean diffusiv-
ity (MD), radial diffusivity (RD), and axial diffusivity
(AD) were indicators of the microstructural organization.
Generalized linear model test (corrected for multiple com-
parisons) was used to assess potential differences in tract
parameters.
Results: Thirty right‐handed patients (mean age:
15 ± 8 years, range: 3–40) with (20 focal, 10 generalized)
epilepsy and 17 matched healthy controls were studied.
Twelve patients showed language impairment. Overall,
patients showed reduced volumetric parameters in all lan-
guage‐related bundles but AF long segments and UF com-
pared to controls (p < .05). No difference was found for
indicators of microstructural organization (FA, MD, RD,
AD) in patients compared with controls (p > .05). Patients
with language impairment showed no differences in the
volumetric parameters in all language‐related bundles
(p > .05); however, they showed abnormal values for all
indicators of the microstructural organization (p < .05) in
both hemispheres. fMRI analysis revealed that patients
showed atypical pattern of language dominance (mean LI=
0.193) which is associated with either language impairment
(p = 0.011) and microstructural abnormalities (p < .05).
Conclusion: In this study, we observed the association
between white matter abnormalities with both impaired ver-
bal function and atypical language lateralization.

p270 | Pathology‐Dependent Changes of the
Functional Language Connectome in Temporal
Lobe Epilepsy

O. Foesleitner*, V. Schmidbauer*, K.-H. Nenning*,
G. Kasprian*, M. Schwarz*, E. Pataraia*, C. Baumgartner†,
S. Pirker†, D. Prayer*, S. Bonelli*
*Medical University of Vienna, Vienna, Austria; †Neurological Center
Rosenhügel, Vienna, Austria

Purpose: Temporal lobe epilepsy (TLE) is most com-
monly caused by mesiotemporal sclerosis (MTS) or low‐
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grade tumors (1). In some cases no structural lesion can be
detected on MRI (nl‐TLE). TLE is associated with lan-
guage deficits (2). Functional language networks (summa-
rized as language connectome) can be analyzed with
functional MRI (fMRI). Our aim was to investigate
whether different epileptogenic pathologies of the temporal
lobe show distinct changes in the functional language con-
nectome.
Materials and methods: We retrospectively included 99
patients with TLE (left/right: 22/22 MTS, 25/20 nl‐TLE,
10 left mesiotemporal low‐grade tumors) and 21 healthy
controls. All participants performed a 5 min verb genera-
tion task on the same 3T fMRI scanner. Functional connec-
tivity (FC) was analyzed using all time points after task‐
regression (CONN toolbox 17.f). Significance levels were
set at < 0.05 FDR‐corrected. Clinical parameters were con-
sidered as covariates.
Results: There was no significant difference between any
group regarding age at MRI, sex, age at seizure onset, or
in‐ scanner motion parameters (all p > 0.05).
Left temporal pathologies were associated with more severe
changes of the language connectome than right temporal
pathologies. Left MTS showed the most widespread
decreases in FC including multiple regions in both hemi-
spheres. Left nl‐TLE was accompanied by predominantly
left lateral temporal decreases in FC. In tumors FC was
decreased locally but increased in the contralateral hemi-
sphere.
Conclusions: Different epileptogenic pathologies in the
temporal lobe prompt distinct changes in the functional lan-
guage connectome. Significantly more decreased functional
connections can be found in left than right temporal
pathologies. Mesiotemporal sclerosis leads to severe intra‐
and interhemispheric alterations, while non‐ lesional TLE
and mesiotemporal tumors have a more local impact on the
functional language connectome.
References: 1. Blumcke I et al. Brain Pathol 2012;22:347‐
349
2. Bartha‐Doering L et al. Epilepsia 2014;55:1512‐1525

p271 | Alterations of Intracerebral Connectivity
in Epilepsy Patients with Secondary Bilateral
Synchrony

T. Hammen*,†, B. Schmeiser‡, M. Reisert§, H. Urbach¶,
H. Hamer*, H. Stefan†, B. Steinhoff‡, A. Schulze-Bonhage*
*Department of Epileptology, Medical Center, University of Freiburg,
Freiburg, Germany; †General Hospital Hietzing with Neurological Center
Rosenhuegel, Karl Landsteiner Institute for Clinical Epilepsy Research
and Cognitive Neurology, Department of Neurology, Vienna, Austria;
‡Department of Neurosurgery, Freiburg, Medical Center, University of
Freiburg, Germany; §Universitiy of Freiburg, Medical Physics,
Department of Radiology, Freiburg, Germany; ¶Department of
Neuroradiology, Medical Center, University of Freiburg, Freiburg,
Germany; **Department of Neurology, Epilpesy Centre, University
Hospital Erlangen, Erlangen, Germany; ††Department of Neurology,
Magnetencephalography, University of Erlangen Erlangen, Germany;
‡‡Epilepsy Center Kork, Kehl, Germany

Purpose: The aim of our study was to evaluate intracere-
bral network changes in epilepsy patients demonstrating
secondary bilateral synchrony (SBS) in surface EEG by
applying a new Diffusion tensor MR imaging method
based on an energy‐based global tracking algorithm.
Method: We included 10 MRI negative epilepsy patients
demonstrating SBS in surface EEG which was analyzed for
focal interictal epileptiform discharges (IEDs) triggering
SBS. Whole brain global tractography was performed using
a MATLAB‐based in‐house toolbox for fiber tracking.
Results: The irritative zone initiating secondary bilateral
synchronous activity was located in the frontal lobe in 6, in
the temporal lobe in 3 and in the fronto‐parietal region sur-
rounding the right central sulcus in 1 patient. All patients
demonstrated reduced streamline count (SC) alterations in
brain lobes in which the irritative zone originating SBS
was located. Furthermore, SC were reduced in 8 of 10
patients involving tracts connecting brain lobes in the cor-
responding contralateral hemisphere.
Conclusion: Our study gives evidence that DTI fiber
tracking is a promising tool for intracerebral network analy-
sis even in MRI negative epilepsy patients. Our data
demonstrate that alterations in fiber tracts are not necessar-
ily associated with intracerebral lesions but may also be
based on mechanisms like neuronal epileptic hyperex-
citability within irritative or seizure onset zones as well as
among epileptic propagation here based on SBS.
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p272 | Multimodal Evaluation in Subacute
Encephalopathy with Seizure in Alcoholics (Sesa)
Syndrome

H. Ishibashi*
*Fukuoka Kieikai Hospital, Department of Functiona Neurosurgery,
Fukuoka, Japan

Purpose: Subacute encephalopathy with seizures in alco-
holics (SESA) syndrome is a rare entity among alcohol‐
related epilepsies. Multimodal evaluation in a patient with
SESA syndrome could elucidate the pathophysiology of
this unique condition.
Method: A subject was a 40 year‐old man suffering from
frequent seizures with a long history of alcohol abuse.
Long‐lasting post‐ictal delirium and left hemiparesis
accompanied with periodic lateralized epileptiform dis-
charges (PLEDs) on scalp electroencephalography (EEG)
met the criteria of SESA syndrome. MRI, perfusion‐based
magnetic resonance imaging using pulsed arterial spin‐
labeling sequences (pASL) and/or SPECT were performed
on the day soon after admission, 7th and 16th day respec-
tively.
Results: Multiple reversible changes were een on both
MRI/pASL and SPECT in the course of ictal and peri‐ictal
state. On admission day, diffusion weightred iamges (DWI)
showed hyperintensity in the right hippocampus, temporo‐
occipital cortex. as well as hyperperfusion in SPECT imag-
ing. On 7th day, DWI disclosed several hyperintense areas
localized in the same distribution as well as right motor
cortex except middle frontal cortex seen in the previous
MR imaging. At the same time, ASL was conducted for
the detection of hyperperfused distribution, more apparently
showing same areas seen in DWI. Although seizures were
well controlled with antiepileptic agents, severe confusion
with visual hallucination remained thereafter. On 16th day,
multiple reversible neuroimaging features were noted in
MRI, pASL and SPECT. EEG recording also demonstrated
general slowing on both hemispheres without PLEDs. An
implantation of vagal nerve stimulation dVNS) device
ceased sustained seizure control after surgery.
Conclusion: Multiple reversible changes seen on both
MRI and SPECT helped us to elucidate the pathophysiol-
ogy of this unique entity in alcohol‐related epilepsy.
We could successfully treat intractable seizure after implan-
teation of a vagal nerve stimulation device. A VNS might
be considered as an effective intervention of epilepsy treat-
ment in this special condition.

p273 | Frontal Lobe Playing a Key Role in
Triggering Spike and Wave Discharges

S. Perani*, C. Tangwiriyasakul*, D.W. Carmichael†,
M.P. Richardson*
*King's College London, Basic Clinical Neuroscience, IoPPN, London,
United Kingdom; †Developmental Imaging and Biophysics Section,
Developmental Neurosciences Program, UCL Institute of Child Health,
London, United Kingdom

Purpose: Generalized spike‐and‐wave (GSW) discharge is
the typical EEG abnormality observed in patients with
GGE. Simultaneous EEG‐fMRI measures the haemody-
namic (BOLD) response to GSW events, in which EEG is
used to detect the GSW event and fMRI to investigate the
underlying brain networks. Amplitude based analysis is
normally applied to the data to reveal any brain region
showing significant changes in BOLD amplitude in associ-
ation with GSW. However, phase based analysis can also
be applied to measure interactions between brain regions.
In this study, we apply both amplitude and phase analyses
to identify the evolution of the BOLD response across time
in relation with GSW, to identify the key areas involved in
GSW initiation.
Method: Eight patients (mean age = 24.2 years) under-
went two 10 min‐EPI resting eyes closed scans.57 GSW
were visually marked in the EEG and the BOLD signals
were bandpass filtered between 0.04 and 0.07 Hz from 20s
before GSW onset. Following AAL atlas brain parcellation,
the first principal component of each brain region was esti-
mated and BOLD amplitude was taken from that time ser-
ies. Hilbert transform was applied to estimate instantaneous
phase. To represent the group response, we estimated the
ensemble average of amplitude of the first principle compo-
nents and the ensample average of phase angle across all
GSW events. Only top 1% of values were considered as
significant.
Results: Increase of BOLD amplitude was found over the
frontal lobe prior to the GSW onset. We observed the sig-
nificant decrease of the BOLD amplitude in default mode
network after GSW onset. We observed increases in phase
based synchrony on the left frontal lobe about 6 s prior to
GSW onset.
Conclusion: Frontal cortex showed phase and amplitude
BOLD changes prior to GSW onset supporting its role in
GSW generation.
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p275 | Altered Large‐Scale Resting‐State
Functional Networks in Idiopathic Generalised
Epilepsy

Y.-C. Chen*, C. Denby†, B.A. Kreilkamp*, M. Bracewell†,
K. Das†,‡, A.G. Marson*,†, S.S. Keller*,†

*Institute of Translational Medicine, University of Liverpool, Liverpool,
United Kingdom; †The Walton Centre NHS Foundation Trust, Liverpool,
United Kingdom; ‡Schools of Medical Sciences and Psychology, Bangor
University, Bangor, United Kingdom

Purpose: Idiopathic (genetic) generalized epilepsy (IGE) is
conceptualized as a neuronal network disorder associated
with altered brain connectivity and cognitive dysfunction.
The aim of this study was to investigate the nature of func-
tional connectivity (FC) impairments in patients with IGE
using resting‐state functional MRI (rs‐fMRI).
Method: rs‐fMRI and T1‐weighted imaging were acquired
for 17 patients with IGE and 35 healthy controls. Analysis
of FC was performed using the Functional Connectivity
Toolbox (Whitefield‐Gabrieli and Nieto‐Castanon, Brain
Connectivity, 2012;2:125–41). We determined FC between
multiple regions of interest (ROIs) based on Harvard‐
Oxford Atlas for cortical and subcortical regions, the AAL
atlas for the cerebellum and the Oxford thalamic connectiv-
ity atlas for thalamic parcellations. The analysis also
included the ROIs within major resting‐state networks
including default‐mode (DMN), sensori‐motor, visual, sal-
ience, dorsal‐attention, fronto‐parietal and language net-
works. Analyses were controlled for age and sex, and
results reported using an FDR correction at the cluster level
(p < 0.05).
Results: Group comparisons revealed significantly reduced
functional connectivity in patients relative to controls
between anterior cingulate gyrus and multiple regions
including right hippocampus, right amygdala and regions
of the thalamus in both hemispheres that principally con-
nect with the posterior parietal cortex and occipital lobe.
Furthermore, there was significantly reduced connectivity
between right mesial temporal lobe and paracingulate gyrus
and medial prefrontal cortex within DMN in patients rela-
tive to controls. Finally, decreased FC between posterior
division of right supramarginal gyrus and right rostrolateral
prefrontal cortex within salience network was also observed
in patients.
Conclusion: Our data indicate functional hypoconnectivity
between limbic and prefrontal brain regions in patients with
IGE, which may relate to the cognitive dysfunction previ-
ously demonstrated in this patient group. Additionally, our

results suggest the important roles of right hippocampus
and amygdala in IGE.

p276 | Longitudinal MRI Reveals Decreased
Cortical Thinning in Rolandic Epilepsy in Seizure
Remission

S.D.W. Smith*, A.B. Smith*, C.J. McGinnity*, D.K. Pal*
*King's College London, London, United Kingdom

Purpose: Neuro‐developmental problems are prevalent in
Rolandic Epilepsy (RE) and this may reflect aberrant corti-
cal development. Sparse regions of cortical thinning and
thickening were seen in a group of children with RE (38%
in seizure remission) whereas in healthy controls, thinning
predominated (Garcia‐Ramos et al., 2015). Therefore, it is
possible that the rate of cortical development in RE may be
abnormal. We hypothesised that in remitting RE there
would be a similar delay in cortical thinning.
Method: We acquired longitudinal 3T MR images (two
time‐points, similar interval) for two females with RE in
seizure remission; an adolescent (Adt) and the other pre‐
adolescent (pre‐Adt) and an adolescent healthy male con-
trol. Adt had right fronto‐central spikes now remitted. Pre‐
Adt had predominant right sided spikes, which persisted.
Freesurfer analysis http://surfer.nmr.mgh.harvard.edu/ pro-
duced images of the symmetrised percent change (SPC) in
cortical thickness. In addition, we calculated average SPC
for brain regions and per hemisphere. Growth thresholds
were calculated from the control's hemisphere average
SPC+ or ‐ 1SD depending on direction of change.
Results: Using thresholds; Adt had a similar distribution
of thinning to the healthy control but it was reduced in
magnitude. This was predominantly in the left hemisphere
focused in the temporal lobe. Small focal regions of
reduced thinning within the parietal lobe and middle frontal
lobe were seen in the right hemisphere. In pre‐Adt, patches
of thickening were more prevalent. Diffuse, reduced thin-
ning was seen between the left frontal, temporal and pari-
etal regions. In the right hemisphere, areas around the
central sulcus had reduced thinning.
Conclusion: We have shown evidence that the distribution
of changes in cortical thickness are similar between RE
and the control. However, the rate is slower in RE and the
distribution may be influenced by age. Group longitudinal
studies are required to see if these results are reproducible.
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p277 | Quantitative MRI of the Brain in Patients
with Neurocysticercosis and Epilepsy

G. Adan*, T. Solomon*, L. Turtle*, J. Saini†, S. Sinha†,
J. Manjón‡, P. Coupé§, T. Marson*, S.S. Keller*
*University of Liverpool, Liverpool, United Kingdom; †National Institute
of Mental Health & Neuro Sciences (NIMHANS), Bangalore, India;
‡Universitat Politècnica de València, Valencia, Spain; §University
Bordeaux, Talence, France

Purpose: Neurocysticercosis (NCC) is the most common
cause of acquired epilepsy in adults globally. Calcified
granulomas are more common in those with seizures com-
pared to those without seizures in NCC. We sought to
explore whether
(1) lesion burden of calcified granulomas and (2) volume
of subcortical brain structures were related to the incidence
of seizures in patients with NCC.
Method: We studied 89 patients with NCC, 50 with sei-
zures and 39 without seizures. All patients had calcified
granulomas and an available T1‐weighted MRI scan (with
or without contrast) for analysis. A lesion‐mapping tech-
nique was undertaken to determine the topological distribu-
tion of calcified granulomas in standard space. Automated
estimation of subcortical volume was carried out using vol-
Brain, an online MRI brain volumetry system.
Results: Patients who developed epilepsy were signifi-
cantly younger than those who did not (mean [SD] 31.1
[13.5] years, 42.9 [13.3] years; F = 12.38, p = 0.001).
There were no sex differences between groups and no asso-
ciation between lesion burden and incidence of seizures.
Using a multivariate regression, covarying for age, we
found that patients who did not have seizures had a right
greater than left asymmetry of the caudate (F = 6.28,
p = 0.02) and putamen (F = 5.35, p = 0.02). Patients with
no history of seizures had a general rightward asymmetry
of the caudate (mean [SD] 1.95 [6.81]) and putamen (0.92
[5.84]), whereas patients with recurrent seizures had a gen-
eral leftward asymmetry of the caudate (−1.27 [5.55]) and
putamen (−1.08 [5.70]). No effects were seen in the thala-
mus or hippocampus.
Conclusion: The location size and number of calcified
granulomas are not related to the incidence of seizures.
Morphology of the striatum, which is known to be impor-
tant for the modulation of seizures, is more relevant for the
incidence of seizures, as is age in this cohort.

p278 | Cortical and Subcortical Morphological
Aspects in Myoclonic Epilepsy

S. Groppa*,†, A. Vataman*, D. Ciolac*,†, V. Chiosa*,†

*State University of Medicine and Pharmacy ‘Nicolae Testemițanu’,
Neurology, Chisinau, Republic of Moldova; †Institute of Emergency
Medicine, Neurology, Chisinau, Republic of Moldova

Purpose: Presently, there is no clear evidence on the brain
structural substrates linked to myoclonic seizures. In cur-
rent study we aimed to estimate the features of cortical and
subcortical (thalamic) structural correlates in patients with
myoclonic epilepsy.
Method: Brain magnetic resonance images (3T, T1‐
weihted images) of 11 patients (mean age ± standard devi-
ation: 24 ± 6 years; 3 males) with myoclonic epilepsy and
11 healthy controls (28 ± 4; 6 males) were processed by
using FreeSurfer. Between‐group differences in cortical
thickness (CT) and correlations with clinical variables were
computed on a vertex‐by‐vertex basis. Additionally, we
analyzed the regional CT differences between patients
without photoparoxysmal response (PPR‐) and those with
(PPR+).
Results: A statistically significant difference (p < 0.001,
uncorrected) of CT between patients and healthy controls
was found in the following clusters: left postcentral, and
bilateral rostral middle frontal and supramarginal cortices.
In PPR‐ patients compared to PPR+ patients, CT was
reduced in the following clusters: left middle temporal,
supramarginal, entorhinal, pre‐ and postcentral and right
rostral and caudal middle frontal, inferior parietal and pre-
cuneus cortices. CT correlated with the age of the patients
in frontal and temporal regions of both hemispheres. CT as
well correlated with the disease duration in the following
clusters: left superior, middle and inferior temporal, inferior
parietal; right supramarginal, inferior parietal and rostral
anterior cingulate cortices. The analysis of subcortical
structures showed significantly lower (p = 0.014,
p = 0.001) thalamic volumes (right 7078.5 ± 508.7 / left
7804.1 ± 737.4 mm3) in patients compared to healthy sub-
jects (right 8155.9 ± 702.1/left 9168.1 ± 1442.5 mm3).
Conclusion: This study reveals alterations of CT in
patients with myoclonic epilepsy, in association with bilat-
eral thalamic volume loss, supporting the hypothesis of
involvement of aberrant cortico‐thalamic structures in myo-
clonic epilepsy.

ABSTRACTS | S131



p279 | The Impact of Spect Perfusion Studies
and FDG‐PET on Epilepsy Surgery Candidacy

J.S. Peedicail*, S. Singh*, C.P. Molnar*, R. Gnanakumar*,
P. Federico*, S. Wiebe*, N. Pillay*
*University of Calgary, Neurosciences, Calgary, AB, Canada

Purpose: Patients with drug refractory epilepsy (DRE)
undergo prolonged video EEG monitoring (VEM) and
MRI to ascertain their surgical candidacy. Post‐surgical sei-
zure freedom increases with concordant data from multiple
sources. Nonlesional, non‐localizing or discordant data
requires functional imaging investigations like FDG‐PET
and ictal subtraction SPECT (ISSPECT) which can demon-
strate the epileptogenic focus, guide or even obviate the
need for intracranial monitoring.
A retrospective study of the efficacy and role of ISSPECT
and FDG‐PET in surgical planning in a prospectively fol-
lowed up cohort with focal DRE.
Method: ISSPECT imaging was done in 106 of 572 adults
admitted in 3 years 2015‐ 2017 to Seizure Monitoring Unit
. 58 (55%) had additional FDG‐PET scans. 21(20%) under-
went intracranial monitoring (ICM). Consensus at CEP was
considered as final diagnosis.
Results: There were 60 males (57%) and 40 females
(43%). CEP concordance with ISSPECT and FDG‐PET
were seen in 84 (79%) and 43 (74%) respectively and with
combined FDG‐PET and ISSPECT in 37 (64%). ISSPECT
and FDG‐PET were concordant in 58 (50%).
60 (57%) had lesional MRI. VEM ‐ MRI concordance was
observed in 32 (53%). Among lesional MRI, ISSPECT and
FDG‐PET ‐ CEP concordance were 67% and 41% respec-
tively whereas in nonlesional MRI, it was 78% and 76%
respectively.
In those who underwent ICM, concordance to ISSPECT
and FDG‐PET was seen in 33% and 42% respectively and
to combined FDG‐PET and ISSPECT was 21 %.
Conclusion: In lesional MRI with discordant semiology
and/or VEM findings ISSPECT contributed significantly to
clinical decision. In nonlesional MRI both studies were
principal contributors to the final surgical decisions. In
cases with ICM, both studies appeared to contribute to
diagnosis. Overall given the limitation of lesser FDG‐PET
studies and ICM cases, ISSPECT scans played the more
dominant driver for the surgical decision.

p280 | A Study of MRI Findings at the Acute
State of Epileptic Seizures

K. Takase*
*Iizuka Hospital, Neurology, Fukuoka, Japan

Background: Acute state of epileptic seizures often shows
focal or diffuse abnormalities on MRI. The mechanism of
these findings has not been sufficiently clear. The purpose
of our study is to identify the relationship between epileptic
seizure and MRI abnormality in the acute phase.
Material and methods: We selected retrospectively
patients who showed MRI abnormalities in the acute phase
of epileptic seizures who taken to our hospital with ambu-
lance from April 2010 to March 2015. Patients were inves-
tigated with neurological findings, type of epileptic seizure
and MRI findings.
Results: 17 patients were finally analyzed in this study.
Patients showed 73.7 ± 11.1 years old, 9.8 ± 3.4 points of
GCS score and 76.5% of the males. Seizure types were
complex partial seizure (CPS; 41.2%), simple partial sei-
zure (SPS; 17.8%), generalized tonic clonic seizure (GTCS;
58.8%), status epilepticus (SE; 41.2%) and non‐convulsive
status epilepticus (NCSE; 29.4%). MRI DWI in the acute
phase revealed hyper intensity areas at parietal lobe
(82.4%), thalamus (58.8%), temporal lobe (41.2%) and
occipital lobe (35.3%).
Conclusion: Details of MRI of patients with epileptic sei-
zures are quite conspicuous. Severe epileptic seizure might
be related to the destruction of consciousness loop, includ-
ing parieto‐thalamic relationship.

p281 | Clinical Quantification of Glucose
Metabolic Rate in Nonlesional Extratemporal Lobe
Epilepsy

E. Pataraia*, T. Traub-Weidinger†, L.K. Shiyam Sundar‡,
T. Beyer‡, O. Muzik§

*Medical University of Vienna, Neurology, Vienna, Austria; †Medical
University of Vienna, Nuclear Medicine, Vienna, Austria; ‡Medical
University of Vienna, Center for Medical Physics and Biomedical
Engineering, Vienna, Austria; §Wayne State University School of
Medicine, Detroit, MI, United States

Purpose: Although positron emission tomography (PET)
imaging using F18‐labeled fluoro‐deoxyglucose (FDG)
allows quantitative assessment of glucose metabolism,
absolute metabolic rates (MRGlc; umol/100 g/min) have
been rarely used in clinical routine to characterize abnormal
brain areas in patients suffering from intractable non‐
lesional extratemporal lobe epilepsy (ETLE). The purpose
of this study was to establish a non‐invasive clinical
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protocol that provides the physician with regional MRGlc
values in epilepsy patients as well as to clarify the contri-
bution of absolute quantification to clinical reading of FDG
brain scans in epilepsy patients.
Method: All subjects had a brain examination on a fully‐
integrated PET/MRI system (Siemens Biograph mMR). In
order to assess abnormal MRGlc areas in epilepsy patients,
a normative database was established using MRGlc images
obtained from the control group. Individual spatially nor-
malized MRGlc images were subsequently averaged to
define a mean MRGlc (MRGlcm) and standard deviation
(MRGlcSD) image. An abnormality map was created for
each patient by comparing his/her MRGlc image with the
control MRGlcm (abnormality map that exceeded +2SD)
and hypo/hypermetabolic areas were projected back into
patient native space and clinically evaluated.
Results: Seven patients (28.1 + 6.2y, age range 20 ‐ 38y,
3F/4M) with drug resistant non‐lesional ETLE, who under-
went an extensive presurgical evaluation, were included in
the study so far. MRGlc images showed at least one area
of hypo‐ or hypermetabolism. All hypometabolic areas sup-
ported the visual readings, whereas hypermetabolic region
were visually identified only after they were detected in the
abnormality maps.
Conclusion: Our work demonstrates improved characteri-
zation of glucose metabolic abnormalities in patients with
ETLE based on absolute quantification of the MRGlc in a
clinical setting. As such, the presence of both hypo‐ and
hypermetabolic brain areas in epilepsy patients might pro-
vide important clues with respect to the localization of
epileptogenic brain tissue.

p282 | Frequency‐Specific Alterations in the
Amplitude and Synchronization of Resting‐State
Spontaneous Low‐Frequency Oscillations in
Benign Childhood Epilepsy with Centrotemporal
Spikes

G. Tan*, F. Xiao*, S. Chen*, H. Wang*, D. Chen*, L. Zhu*,
D. Xu*, D. Zhou*, L. Liu*
*West China Hospital, Sichuan University, Chengdu, China

Purpose: Spontaneous low frequency oscillations in differ-
ent frequency bands are thought to have diverse physiolog-
ical meanings. The amplitude of low‐frequency fluctuation
(ALFF) and functional connectivity (FC) in different fre-
quency bands in patients with Benign Childhood Epilepsy
with Centrotemporal Spikes (BECTS) are unknown and
worth exploring.
Method: Fifty drug‐naïve BECTS patients and 76 healthy
controls were included. The ALFF was calculated for the

typical (0.01 ‐ 0.08 Hz), slow‐5 (0.01–0.027 Hz), slow‐4
(0.027–0.073 Hz), and slow‐3 (0.073–0.198 Hz) frequency
bands. Correlation between the ALFF of the altered regions
and clinical characteristics were investigated for BECTS
patients. The bilateral precuneus/posterior cingulate cortex
(PCU/PCC) showed a common alteration of ALFF in dif-
ferent frequency bands, and was selected as the region of
interest for calculating FC in a voxel‐wise manner for dif-
ferent frequency bands.
Results: In the typical band, BECTS patients showed
increased ALFF in the left rolandic operculum, and
decreased ALFF in the right pre/postcentral gyrus and
bilateral PCU/PCC, some of which were shared by the
slow‐5, slow‐4, and slow‐3 bands. The left angular gyrus
in BECTS patients showed decreased ALFF in the slow‐3
bands. The ALFF showed a frequency‐dependent correla-
tion with the total seizure frequency and full‐scale intelli-
gence quotient only in the bilateral PCU/PCC. Regions that
had degenerated FC with the bilateral PCU/PCC for
BECTS patients were mainly in the left prefrontal cortex
and bilateral anterior cingulate cortex for the typical and
slow‐5 bands, and in the bilateral temporal limbic system
for the slow‐4 and slow‐3 bands.
Conclusion: Alteration of the ALFF and FC and their clin-
ical meanings differed with distinct frequency bands.
Therefore, employing different frequency bands would pro-
vide more meaningful findings for BECTS patients.

p283 | Cortical Thinning in Epilepsy Patients
with Postictal Generalized EEG Suppression

Y. Tang*, D. An*, Y. Xiao†, R. Niu†, X. Tong*, W. Liu*,
L. Zhao*, Q. Gong†, D. Zhou*
*Neurology, West China Hospital of Sichuan University, Chengdu, China;
†Radiology, West China Hospital of Sichuan University, Chengdu, China

Purpose: In the current study, we aimed to determine
whether brain microstructure abnormalities potentially attri-
butable to sudden unexpected death in epilepsy (SUDEP)
mechanisms are present in epilepsy patients with postictal
generalized electroencephalographic suppression (PGES).
Method: According to the video‐electroencephalography
records of epilepsy patients with generalized convulsive
seizures (GCSs), we recruited 30 patients with PGES
(PGES+) and 21 patients without PGES (PGES‐). High‐
resolution T1‐weighted images were acquired from each
patient and 30 matched healthy control subjects (HCs). The
cortical thickness was compared among the three groups
using FreeSurfer software.
Results: The patients with PGES showed cortical thickness
reduction in the right paracentral lobule, inferior parietal
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lobule, supramarginal gyrus (SMG) and middle temporal
lobe compared to the patients without PGES. In relation to
the HCs, the PGES+ group presented reduced cortical
thickness in the right superior parietal lobule (SPL) and
SMG, while the PGES‐ group exhibited a more widely dis-
tributed cortical thickness reduction in the left precuneus,
precentral gyrus, lateral occipital gyrus, parahippocampal
gyrus, SPL, and right caudal middle frontal gyrus.
Conclusion: Similar to SUDEP cases and patients at high
risk for SUDEP, the epilepsy patients with PGES exhibited
right‐side predominant cortical thinning, implying that
PGES and SUDEP may share a common abnormal cerebral
network underpinning the mechanisms responsible for these
conditions. Additionally, compared to the HCs, the patients
with PGES presented more restricted cortical thinning than
the patients without PGES, suggesting that PGES might
exert a protective effect on seizure‐related damage to the
microstructure of the brain.

NEUROPSYCHOLOGY OF EPILEPSY 1
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p286 | Development of Anxiety and Depressive
Symptoms in Newly Diagnosed Persons with
Epilepsy: A One‐Year Longitudinal Study

S.-A. Lee*, J.-Y. Jeon*, the Korean QoL in Epilepsy Study
Group
*Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Republic of Korea

Purpose: Anxiety and depression are common in persons
with epilepsy (PWE). However, few studies have longitudi-
nally examined anxiety and depression in newly diagnosed
PWE. Therefore, we evaluated the changes in anxiety and
depressive symptoms over the first year of diagnosis and
their predictors in newly diagnosed PWE.
Method: This multicenter prospective study enrolled con-
secutive adult patients who had been newly diagnosed with
focal or generalized epilepsy within one year from their
first seizure attack. Anxiety and depressive symptoms were
assessed using the Hospital Anxiety Depression Scale
(HADS) at baseline and one year later. At the time of diag-
nosis, demographic, clinical seizure‐related, and psycholog-
ical data were collected. Psychological data included
perceived stigma of epilepsy, stress coping style, personal-
ity, and self‐esteem.
Results: Ninety‐four participants were included. Anxiety
and depressive symptoms were in 43 (45.7%) and 39

(41.5%) at the time of epilepsy diagnosis, respectively. One
year later, the prevalence of anxiety decreased 30 (31.9%)
but the prevalence of depressive symptoms was similar to
that at baseline 36 (38.3%). In univariate analysis, both
higher HADS‐D and HADS‐A scores at one‐year follow‐
up were related to more depressive or anxiety symptoms at
baseline, lower self‐esteem, presence of perceived stigma,
lower problem‐focused coping style, and seizure recurrence
(p < 0.05). Additionally, polytherapy was also significantly
related to the higher HADS‐D scores at one‐year follow‐
up. In the multiple regression analyses, seizure recurrence
during one‐year follow‐up (p = 0.004) was identified as
the only independent predictor for the HADS‐D at one‐year
follow‐up and more anxiety symptoms at baseline
(p = 0.025) and seizure recurrence (p = 0.032) were identi-
fied as the independent predictors for the HADS‐A scores
at one‐year follow‐up.
Conclusion: Seizure recurrence after diagnosis of epilepsy
and initiation of antiepileptic drug treatment may be the
most important predictor for the development of anxiety
and depressive symptoms in newly diagnosed PWE.

p287 | Correlation of Clinical Manifestations in
Patients with Autism Spectrum Disorder, with
Epileptiform Activity on the Electroencephalogram

R. Kenzhegulova*, O. Diganchina*
*University Medical Center, Neurology, Science Center for Maternity and
Childhood, Astana, Kazakhstan

Purpose: To study the prevalence of epileptiform activity
on the electroencephalogram (EEG) in children with autism
spectrum disorder (ASD).
Method: 71 patients with ASD were examined. The aver-
age age was 3.6 years (mines ‐ 1.42 years, max ‐
6.83 years). The entire sample was divided into 2 groups:
patients with a history of seizures, and patients without pre-
vious history.
The EEG recording was performed on the Neuron‐Spec-
trum 5 (Production Russia) apparatus with the application
of a special cap of 19 cup scalp electrodes according to the
International Electrode Arrangement System “10‐20”. EEG
registration of all patients was carried out in the presence
of video monitoring.
Results: As a result of our study, it was found that patients
with a history of seizures had epileptiform activity on the
EEG in 100% of cases, while 86.6% of patients without a his-
tory had epileptic activity on the EEG. Among the total sam-
ple, epileptiform activity was registered in 58 patients
(81.7%) in the EEG. 13 patients (18.3%) did not have epilep-
tiform activity. A low epiactivity index (< 70%) was
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recorded in 53 patients (91.4%), a high epiactivity index (>
70%) was observed in 5 children (8.6%). Local manifestation
of epileptiform activity was observed in EEG of 55 patients
(94.8%), diffuse manifestations of epiactivity corresponded
to 3 EEG (5.2%). The greatest prevalence of epiactivity was
frontal‐central leads ‐ 44 patients (80%). Further on the
prevalence followed: parietal ‐ 6 patients (10.9%), occipital ‐
3 patients (5.5%) and temporal ‐ 2 patients (3.6%).
Conclusion:
1. A significant number of children with ASD have

epileptiform activity on EEG (81.7%).
2. 86.6% of patients without previous history had

epileptic activity on the EEG.
3. The most common localization of the focus is fron-

tal-central leads (80%).
Keywords: autistic spectrum disorder, epilepsy, epilepti-
form activity, children

p288 | Limited Working Memory Capacity as a
Predictor of Enrolment in Special Education of
Children with Epilepsy

L. van Iterson*, P.F. de Jong†

*SEIN/De Waterlelie, Cruquius, Netherlands; †University of Amsterdam,
Social and Behavioural Sciences, Amsterdam, Netherlands

Purpose: In The Netherlands, many children with epilepsy
receive support for their scholastic difficulties within their
regular schools, but for a number placement in special edu-
cation is imperious. The present study explores the role of
working memory (digit span backwards) on enrolment in
special education in children.
Method: From 314 children with epilepsy in ages between
5 and 15 years (mean= 9.3, SD= 2.6), age at epilepsy onset
(5.5, SD= 3.1 years) duration of epilepsy to testing (5.3;
SD=1.7) and close to normal IQ (FS‐IQ > 75; mean = 92.7,
range 76 ‐ 131), N = 33 were enrolled in special education.
From Generalized Linear Models, significant epilepsy and
neuropsychological predictor variables (FS‐IQ, age at onset,
duration and localisation of epilepsy, short term and working
memory) were extracted. Path analysis was done to deter-
mine the direct and indirect effects on special education.
Results: The model provided an excellent fit for the data.
SRMR = .036, RMSEA < .001, [90% CI < .001; .028]).
GFI = .988, AGFI = .975, PGFI = .485, and explained
7.2% of the variance of special education. Significant stan-
dardized regression weights with significant direct effects
were seen for digit span backwards. Significant indirect
effects ‐ mediated by digit span backwards ‐ were seen for
the time related variables, digit span forwards, and FS‐IQ.

Conclusion: Limited working memory acts as a direct pre-
dictor of scholastic difficulties leading to special education
placement, and mediates the role of short‐term memory
and FS‐IQ.
Discussion: The study highlights the importance of evalu-
ating working memory in neuropsychological testing.

p289 | Memory Performance Following Surgery
in Pediatric Patients with Temporal Lobe
Epilepsy: A Systematic Review and Meta‐Analysis
N. Kahana-Levy*, M. Benifla†

*Rambam Health Care Campus, Psychology, Haifa, Israel; †Rambam
Health Care Campus, Comprehensive Epilepsy Center, Haifa, Israel

Purpose: Post‐surgery memory outcomes in pediatric
patients with intractable temporal lobe epilepsy (TLE) are
unclear due to differences in clinical, electrographic and
etiological characteristics. This meta‐analysis aimed to
compare verbal and nonverbal memory performance pre‐
and post‐ surgery in pediatric patients with either left TLE
(LTLE), or right TLE (RTLE).
Method: Following the PRISMA guidelines, we conducted
a search of the relevant literature published between 1980
and 2017. Eligibility criteria of the meta‐analysis were: a) a
comparison of verbal and nonverbal memory outcomes b)
Pediatric patients with right or left TLE c) Pre‐ and post‐
surgery comparison or d) Comparison between patients and
healthy age‐matched control groups. d) Means and standard
deviation values of verbal and nonverbal memory tests
reported.
Results: Of 158 studies identified, 21 met eligibility crite-
ria for the meta‐analysis (N patients = 612). RTLE verbal
and nonverbal memory performances showed a nonsignifi-
cant change (SE=0.24) between pre‐ and post‐ surgical
assessments. Nonverbal memory performance significantly
improved after RTLE surgery (SE = 0.44). In children who
underwent a LTLE procedure, both verbal and nonverbal
memory performances was unchanged at pre‐ and post‐
surgery (SE = −0.14) and outcomes were similar for verbal
and nonverbal memory assessments (SE = −0.10, 0.12,
respectively).
Conclusion: Evidence obtained in this meta‐analysis
shows some support for material‐specific memory improve-
ment following pediatric temporal lobe surgery based on
resection side. Findings suggest that verbal and nonverbal
memory are preserved after pediatric LTLE surgery, while
nonverbal memory performance improves after pediatric
RTLE surgery. Hence, temporal lobe procedure for pedi-
atric intractable epilepsy seem to be safe in regard to mem-
ory performance.
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p290 | Evaluation of Executive Dysfunction and
Personality Traits in JME Patients with the Help
of Clinical Scales

B. Gulatar*, I. Mıdı*, K. Agan*
*Marmara University Faculty of Medicine, Neurology, Istanbul, Turkey

Purpose: Juvenile Myoclonic Epilepsy (JME) which is
known to be a generalized epilepsy syndrome has attracted
attention by having focal findings in some electrophysio-
logical, neuropsychological and neuroimaging studies. It is
considered that these findings could be based on frontal
lobe dysfunction. Furthermore, it is known that Cluster B
type personality disorders which is related to impulsive
behaviour are frequently seen in JME patients.
Method: The aim of our study is to evaluate executive
dysfunction and personality traits in JME patients with the
help of clinical scales. We enrolled 23 JME patients and
20 healthy control subjects in our study. All subjects were
assessed with neurophsychologic tests for executive func-
tions and Temperament and Character Inventory for per-
sonality traits.
Results: There was no difference between groups for age,
sex, years of education and also for depression and anxiety
scores. JME patients performed poorly in Digit Span Test
and Stroop Color Word Enterference Test. There was no
significant difference between patients and control subjects
when compared with Temperament and Character Inven-
tory scores.
Conclusion: In conclusion, we determined findings which
supports that JME patients have frontal lobe dysfunction.
Although there were studies mentioned in literature, we
couldn't detect significant results related to personality
traits.

p291 | Executive Functions Assessment in Adult
Patients with Idiopathic Epilepsy

H. Aly*, H. Elhewag*, H. Azab†, E. Khila†

*Neuropsychiatric Department, Sohag University, Sohag, Egypt; †Sohag
University, Sohag, Egypt

Purpose: Cognitive impairments are common complaints
among people with epilepsy with its occurrence emanate a
great topic in the course of the illness, so our study aimed
to examine the executive functions in adult patients with
idiopathic epilepsy.
Method: Forty consecutive adult patients with idiopathic
epilepsy (either generalized or focal) with age range from
18‐ 45, IQ >85, treated with either monotherapy or poly
therapy, matched with forty healthy adults volunteers by
age, sex and educational level. They were examined in

executive functions tests: Cognitive flexibility and set shift-
ing (Wisconsin Card sorting test), Planning (Tower of Lon-
don), response inhibition (Continuous performance test)
and working memory (verbal and visuospatial).
Results: patients with epilepsy showed deficits in all exec-
utive functions tests, with no difference between patients
with generalised and focal epilepsy except for correct
response time mean in CPT. There was significant positive
correlation between frequency of seizures and mean total
time, mean number of extra movies in TOL, in verbal
working memory (digit back word), and in omission errors
in CPT, at the same time there was significant negative
correlation between target accuracy rate and frequency of
seizures in CPT, and in visuo ‐ spatial part of working
memory (Corsi block‐tapping test).
Conclusion: Adult patients with idiopathic epilepsy had
executive dysfunctions than healthy control, with no differ-
ence between generalized and focal epilepsy except for cor-
rect response time mean in CPT, increase frequency of
seizure is associated with impairment in planning, attention
and working memory (either verbal or viuso‐spatial).

p292 | Analysis of Individual Strategies for
Psychological Control of Seizures in Patients with
Temporal Lobe Epilepsy

J.I. Stadnyuk*, O.V. Vorob'eva†, D. Zhuravlev‡, A.V. Lebedeva‡

*First Moscow Medical University named after I.M.Sechenov, Moscow,
Russian Federation; †I.M. Sechenov First Moscow State Medical
University, Moscow, Russian Federation; ‡Pirogov Russian National
Research Medical University, Moscow, Russian Federation

Purpose: To perform the qualitative and quantitative anal-
ysis of strategies for psychological control of seizures
(SPCS) in patients with temporal lobe epilepsy (TLE).
Method: We estimated SPCS with Cognitive, Behavior,
&Emotional Strategies for Seizure Control Scale (CBES‐
SC), additionally we assessed anxiety and depression level
with HADS, aggressiveness with Buss‐Durkee Hostility
Inventory and coping‐style with BriefCOPE in 51 adult
patients with TLE.
Results: 88,2% of patients tried to control their seizures.
The behavioral SPCS were the most popular type of strate-
gies (82.4% of patients, 45.2% of them used these strategies
often (scored 6 points and more on CBES‐SC). 70.6% of
patients used cognitive (of them often ‐ 33.3%), and 70.6%
of patients used emotional SPCS (of them often ‐ 47.2%).
We divided patients in 2 groups according to the activity
of psychological self‐control of seizures: patients with low
(group 1‐PLA) and high (group 2‐PHA) activity. Patients
with high activity scored 6 points and more on one or more
domains of CBES‐SC. PHA (n = 26) had a higher anxiety
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level (8.31 ± 4.01 vs. 5.32 ± 3.21, p = 0.005), and used
adaptive coping‐strategies (active coping (6.19 ± 1.50 vs.
5.04 ± 1.93, p = 0.021) and planning (5.96 ± 1.59 vs.
4.60 ± 1.44, p = 0.002)) more often to compare with PLA.
We didn′t find any differences in aggressiveness and
depression level between these groups. We found weak
correlation between anxiety level and behavioral SPCS
(r = 0.325, p = 0.02), between anxiety level and emotional
SPCS (r = 0.298, p = 0.034).
Conclusion: Insufficient efficacy of antiepileptic medica-
tions prompts the investigation of non medical treatment.
The current study revealed high frequency of SPCS use in
patients with TLE and connections between high activity
of seizure self‐control and anxiety and adaptive coping
strategies. These facts can be considered as a promising
target for rational psychotherapy. For a more detailed
assessment of perspectives further studies are needed.

p293 | Resting‐State EEG Alpha Power and
Verbal IQ in Temporal Lobe Epilepsy Patients – A
Retrospective Cohort Study

P. Viana*,†,‡, E. Abela*, A.R. Peralta†, I. Pavão Martins†,
N. Mullatti‡, R.D. Elwes‡, R.G. Morris*, M.P. Richardson*
*Institute of Psychiatry, Psychology and Neuroscience, King's College
London, Department of Basic & Clinical Neuroscience, London, United
Kingdom; †Centro Hospitalar Lisboa Norte, Neurosciences and Mental
Health, Lisboa, Portugal; ‡King's College Hospital NHS Foundation
Trust, Clinical Neurophysiology, London, United Kingdom

Purpose: Temporal lobe epilepsy (TLE) is associated with
significant and impacting cognitive difficulties on a wide
variety of domains. Whole‐brain, resting‐state, electroen-
cephalographic (EEG) power in the alpha range has been
associated with cognitive performance in healthy individu-
als and brain disease patients; however its relationship in
TLE patients has not been examined to date.
Method: A retrospective, hospital‐based, clinical and EEG
study was performed, including 30 adult patients with pre-
sumed temporal lobe onset epilepsy. Demographic and clini-
cal data were retrieved from patient records. EEG data
collection consisted of 70 2‐second resting‐state, eyes closed
epochs per patient. All‐channel power spectra were obtained
through Mean Fast Fourier Transform, and relative fre-
quency powers in the alpha, theta and delta ranges were
extracted for analysis. Primary outcome was defined as the
Verbal IQ (VIQ) score from Wechsler Adult Intelligence
Test‐III. Significant associations between demographic, clin-
ical, EEG covariates and VIQ were examined through linear
regression, Wilcoxon rank‐sum test or Spearman correlation.
Results: In our cohort, median age was 43.5 and 53.3% of
patients were male. Seizure‐onset zone and MRI lesion

sides were equally distributed. Log alpha (p = 0.018) and
delta (p = 0.031) relative powers were positively and nega-
tively correlated with VIQ scores, respectively. Left‐sided
seizure onset zone was also associated with lower verbal
skills (p = 0.033). Log relative alpha remained a significant
predictor of VIQ in multivariate models that included pos-
sible confounders separately (age, gender, disease onset,
seizure burden or number of anti‐epileptic drugs).
Conclusion: This study provides important information on
the relationship between EEG resting‐state alpha power and
verbal skills in TLE patients. EEG frequency analysis is a
fast, simple procedure that may constitute a reliable bio-
marker of cognitive dysfunction in these patients.

p294 | Neuropsychological Assessment as the
Basis of Arts Therapy for Adult‐Onset Intractable
Postencephalitic Epilepsy

H. Kanesaki*, M. Kinoshita†

*Utano National Hospital National Hospital Organization, Rehabilitation,
Kyoto, Japan; †Utano National Hospital National Hospital Organization,
Neurology, Kyoto, Japan

Purpose: Patients with postencephalitic epilepsy suffer
from not only intractable seizures but also disabling neuro-
logic sequelae. Here we evaluated utility of neuropsycho-
logical assessment as the basis of arts therapy for adult‐
onset intractable postencephalitic epilepsy.
Method: We evaluated a 45‐year‐old female patient who
developed limbic encephalitis and subsequent daily focal
seizures for 2 years. She graduated from a junior college
and was working as an administrative staff. She com-
plained of memory impairment, executive function disor-
ders, emotional instability, and low self‐esteem. She
stubbornly refused to change medications based on previ-
ous experience of side effects. The series of 1 h sessions
were scheduled approximately every 2 to 3 weeks. Neu-
ropsychological assessment was performed in parallel.
Results: The Zung Self‐Rating Depression Scale (SDS)
score was 68 points, indicating moderate to marked major
depression. The Tokyo University Egogram showed low
free child scales, suggesting that she had a strong sense of
responsibility, was very considerate, highly cooperative and
patient; in contrast she was passive and reluctant. In daily
life she could not assert herself, but on occasion these sup-
pressed feelings can result in violent emotional outbreaks.
Wechsler Adult Intelligence Scale‐III scores showed FSIQ
66, performance IQ 63 and verbal IQ 73. During the arts
therapy sessions using nail decoration and clay activities,
the therapist tried to keep adequate emotional distance and
to gently snuggle up. Half a year later her SDS score
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improved to 63 points and anxiety was relieved. She
became more cooperative to the therapy. Epileptic seizures
improved without changing antiepileptic drugs.
Conclusion: In patients with difficulty in expressing sym-
bolic representations of inner experiences, neuropsychologi-
cal assessment can serve as the basis of arts therapy. Arts
therapy can be effective to adult‐onset intractable posten-
cephalitic epilepsy.

p295 | Short‐Term and Longer‐Term Effects of
Brivaracetam on Cognition and Behavior in a
Naturalistic Clinical Setting

J.-A. Witt*, C.E. Elger*, C. Helmstaedter*
*University of Bonn Medical Center, Department of Epileptology, Bonn,
Germany

Purpose: To assess short‐term and longer‐term effects of
brivaracetam on cognition and behavior in a naturalistic
clinical setting.
Method: Retrospective analyses were based on patients
with epilepsy who had undergone a cognitive screening
before adjunctive treatment with brivaracetam and a fol-
low‐up evaluation either after 5 ± 2 days (n = 24) or after
25 ± 13 weeks (n = 19). Neuropsychological assessment
focused on reaction times (NeurocogFX), attention and
executive functions (EpiTrack), and verbal memory (short
version of the VLMT). Self‐perceived cognition and behav-
ior was evaluated by an extended version of the Adverse
Events Profile (AEP). In addition, health‐related quality of
life (QOLIE‐10) was reassessed at the longer‐term interval.
Results: Repeated measures analysis of variance revealed
a significant improvement under brivaracetam (within‐sub-
ject factor) with regard to attention and executive functions
(p = 0.03) without an interaction with the length of the
observation interval (between‐subject factor). A statistical
trend in the same direction was also seen for the reaction
times (p = 0.07), but not for the unchanged verbal memory
performance. Subjective measures indicated improvements
in concentration (p = 0.02) and especially in verbal com-
prehension (p < 0.001; more pronounced at the longer‐term
follow‐up), and health‐related quality of life (p = 0.002).
Mean AEP scores for mood and aggression were
unchanged. At the longer‐term follow‐up an at least 50 per-
cent reduction in seizure frequency was observed in 53%
of the patients, 21% were seizure free.
Conclusion: These preliminary data point to a favorable
cognitive profile of brivaracetam similar to its precursor
levetiracetam. Objective gains in attention and executive
functions were accompanied by self‐reported improvements
in concentration and verbal comprehension. Future studies

with larger sample sizes and adequate control conditions
need to confirm these findings.
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p296 | People with Epilepsy and their Relatives
Want More Information About Risks of Injuries
and Premature Death

O. Henning*, K.O. Nakken*, M.I. Lossius*
*Oslo University Hospital/National Centre for Epilepsy, Division of
Clinical Neuroscience, Oslo, Norway

Purpose: For most people with chronic diseases like epi-
lepsy, thorough knowledge of the disease is important in
order to reduce insecurity and to enable better everyday
life. Whether and when to inform patients and their fami-
lies about all the risks associated with epilepsy is still a
matter of controversy.
Method: Using a web‐based survey we asked patients with
epilepsy (n = 1859) and family members or custodians of
patients with epilepsy (n = 231) whether they had received
information on the risk of epilepsy‐related injuries and pre-
mature death, and whether they wanted such information.
Results: More than half of the patients and their relatives
had not been given information about the risk for unex-
pected death associated with recurrent seizures. The great
majority (92%) wanted such information, particularly those
with tonic‐clonic seizures (94%); the percentage of patients
and family members not wanting information about the risk
of injuries or death was 7% and 8% for patients, and 10%
and 10% for family members respectively. Also those being
seizure free (about 35% had been seizure free for at least
12 month) wanted such information. Male gender and age
below mean (32.5 years) were associated with receiving
information about seizure‐related risks.
Conclusion: In this population‐based survey we found that
more than 90% of patients wanted more information about
epilepsy‐related risks for injuries or death. Health care pro-
viders are probably reluctant to give such information in
fear of increasing the disease burden.
This survey underlines the patients need for more informa-
tion about risks for injuries and premature death in epilepsy
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p297 | How to Improve Epilepsy Care in Norway
– The Patients’ Perspective
T. Ravatn*, O. Henning†, H. Peersen*, K.O. Nakken†

*Norwegian Epilepsy Association, Oslo, Norway; †Oslo University
Hospital / National Centre for Epilepsy, Division of Clinical
Neuroscience, Oslo, Norway

Purpose: For optimal treatment of patients with epilepsy,
a close and good collaboration between the different health
care providers is required. Further, listening carefully to the
patients and their relatives about what they experience as
difficult is of utmost importance. The aim of this study
was to try to uncover unmet needs in Norwegian patients
with epilepsy.
Method: Using a web‐based survey we asked patients with
epilepsy (n = 1859) and family members or custodians of
patients with epilepsy (n = 231) in an open questionnaire
what they considered to be the major challenges in the epi-
lepsy care and what they thought should be improved. Dif-
ferent issues could be mentioned.
Results: 1215 persons (58%) answered the questions. The
issue with the greatest potential for improvement was infor-
mation about the disease. The responders’ suggestions to
improvements were: Better information about all aspects of
the disease (40%), better follow‐up (better availability,
more frequent and longer consultations, faster investiga-
tions) (32%), more thorough investigations and better drugs
(18%), help with other issues than seizures (16%),
increased competence of health professionals (hospital staff,
general practitioners and municipal health service) (14%),
and better information transferred to external groups
(school, employer, general population) (13%).
Conclusion: The results disclose that we still have many
challenges in the epilepsy care in Norway. There is an
urgent need for more health professionals dedicated to epi-
lepsy, and for patients to have easier access to information
when they need it. Further, the level of knowledge about
epilepsy should be raised both among health care profes-
sionals and in the general population.

p298 | Improving the Experiences of Epilepsy
Patients in the Emergency Department Through
Process Evaluation

L. Male*
*University of Liverpool, Liverpool, United Kingdom

Purpose: The UK's National Audit of Seizure Manage-
ment in Hospitals identified wide, unacceptable variability
in epilepsy care. Most studies have focussed on quality of
life and seizure outcomes and there remains a gap in

evidence around patient experience. In North‐West Eng-
land, a seizure care pathway has been developed to support
clinical management of seizure patients on presentation to
the emergency department (ED), as well as rapid access to
follow‐up services on discharge. This study assessed
patient experiences of the seizure care pathway, identified
patient preferences, and gaps in care.
Method: Participants were recruited from three NHS EDs
and a specialist neurology hospital. In‐depth interviews
with 27 patients following their experience of an ED atten-
dance and outpatient follow‐up appointment were con-
ducted. Interview transcripts were subjected to thematic
template analysis in order to examine thematic similarities
and differences.
Results: The findings are presented in five themes; deci-
sion to seek care, responsiveness of services, waiting and
efficiency, information and support, and care continuity.
Issues arising from patients’ social circumstances (lived
experience) and communication were identified as integra-
tive themes spanning the entire data set. The study high-
lights some positive aspects of care but also various factors
that could be improved within the pathway process. Partici-
pants frequently reported feelings of abandonment by the
service, particularly in the transition period between their
ED presentation and ongoing ambulatory care. Collabora-
tive working across service boundaries was regarded as
essential to maintain effectiveness of the pathway.
Conclusion: We have identified good aspects of the sei-
zure care pathway as well as shortcomings, and raised
questions as to what the NHS should and should not be
delivering in order to improve experience and meet expec-
tations. The seizure care pathway has potential to enhance
the care of seizure patients; our findings provide evidence
to underpin ways in which this might be achieved.

p299 | Quality of Epilepsy Care in Multiple
Sclerosis at Sahlgrenska University Hospital

I. Dagiasi*, J. Zelano†

*NÄL Hospital, Trollhättan, Sweden; †Department of Clinical
Neuroscience, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden

Purpose: The aim of this study was to describe the fulfill-
ment of American Academy of Neurology (AAN) guideli-
nes in Swedish patients with acquired epilepsy secondary
to multiple sclerosis (MS), with the hypothesis that epi-
lepsy management may be given lower priority in patients
with a severe neurological comorbidity.
Method: A retrospective review of electronic medical
records of all patients with a diagnosis of MS and seizures
in the years 2000–2013 at Sahlgrenska university hospital
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was performed. Patient demographics and adherence to
seven AAN epilepsy quality measures at the latest follow
up were assessed. The regional ethics committee of Gothen-
burg approved the study.
Results: A minority of patients (43%) had been seizure‐free
for more than one year at the latest visit. We focused only on
7 AAN recommendations, as surgical referral was deemed
not applicable to this patient population. Our data presents
low rates of documentation for etiology of epilepsy, as well
as MRI and EEG review, and no patients were counseled
regarding safety or reproductive health. Seizure type/fre-
quency was documented at a higher rate (60.7%).
Conclusion: Our study demonstrates poor fulfillment of
AAN epilepsy quality measures in the documentation of
visits for patients with MS and epilepsy and provides a
baseline for further improvement of delivered care in this
population. It also highlights the need for dissemination of
the AAN quality parameters outside the epilepsy subspe-
cialty.

p300 | Seizure First Aid Training for People with
Epilepsy who Attend Emergency Departments and
Their Family and Friends: Results from a Pilot
Randomised Controlled Trial

D. Snape*, S. Nevitt†, C. Tudur-Smith†, S. Goodacre‡,
D.A. Hughes§, M. Morgan¶, L. Ridsdale**, A.G. Marson††,
A.J. Noble*
*Psychological Sciences, University of Liverpool, Liverpool, United
Kingdom; †Department of Biostatistics, University of Liverpool, Liverpool,
United Kingdom; ‡School of Health and Related Research, Sheffield
University, Sheffield, United Kingdom; §Centre for Health Economics &
Medicines Evaluation, Bangor University, Bangor, United Kingdom;
¶King's College London, Institute of Pharmaceutical Science, London,
United Kingdom; **King's College London, Department of Basic and
Clinical Neuroscience, London, United Kingdom; ††Department of
Molecular and Clinical Pharmacology, University of Liverpool, Liverpool,
United Kingdom

Purpose: Studies from around the world show people with
epilepsy (PWE) often make costly but clinically unneces-
sary emergency department (ED) visits. Offering them and
their carers an intervention that improves confidence and
seizure management may lead to fewer visits. We collabo-
rated with service‐users and health professionals to develop
the first self‐management course for this group. It is a
group‐based course, lasting ~4 hrs, delivered by a nurse
specialist and titled ‘Managing Seizures: Epilepsy first aid
training, information and support (SAFE)’. Here we present
details of a pilot RCT to estimate the intervention's effect
and, inform the design of a subsequent definitive trial.
Method: A multi‐centre, external pilot RCT was com-
pleted in N.W. England with 53 PWE aged ≥16 who

visited ED on≥2 occasions in the prior 12 months, along
with one of their family members or friends. Patient‐carer
dyads were randomised to receive the intervention or treat-
ment as usual alone. The primary outcome ‐ ED use in the
12 months following randomisation ‐ was measured using
routine hospital data. Secondary outcomes were based on
self‐report questionnaires completed at 3, 6 and 12 months.
Results: Results are forthcoming and will be available for
presentation at the ILAE 2018. We shall present estimates
of eligibility, consent, recruitment and retention rates; and
rates of un‐blinding. To accurately inform a sample size
calculation for a future definitive trial, estimates of the ED
event rate and dispersion parameter will be provided, along
with estimates of the intervention's effect on primary and
secondary outcome measures.
Conclusion: This is the first evaluation of seizure first aid
training for PWE who visit ED. The results will be of interest
to an international audience. Not only is ED use by PWE a
global issue, but the training developed is low‐cost, manu-
alised and could be readily delivered in other locations.

p301 | Evaluating a Personal Information Pack
for Patients with Epilepsy

E. Edmond*, A. Taylor†, J. Jacob*,†,‡

*Oxford University Hospitals NHS Foundation Trust, Oxford, United
Kingdom; †Milton Keynes University Hospital NHS Foundation Trust,
Milton Keynes, United Kingdom; ‡University of Oxford, Oxford, United
Kingdom

Purpose: Factors to consider in the multidisciplinary care
of patients with epilepsy include employment, social activi-
ties, education, driving, family planning, physical activity,
psychological welfare and benefits entitlements. This com-
plexity makes patient education in epilepsy essential for
high quality care but challenging to deliver. The difficulty
of addressing these needs in the face of increased health-
care demands relative to constrained resources prompted
this study. Here, we assessed the impact of a single session
intervention consisting of provision of a personal informa-
tion pack on patients understanding of their condition and
service utilisation.
Method: Fifty‐six consecutive patients attending the epi-
lepsy specialist nurse clinic were considered for enrollment.
At the initial interview, the personal epilepsy information
pack was provided and a pre‐intervention questionnaire
administered. The second interview occurred between three
and six months from the date of the first interview. The
questionnaire was re‐administered and service utilisation in
the interval between the first and second interview
assessed. Statistical testing was performed of service utili-
sation and questionnaire scores using a paired t‐test.
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Results: There was a trend towards reduced service utilisa-
tion across healthcare encounters. Epilepsy specialist nurse
visits were significantly reduced from 2.75 per year per
patient to 1.11 per year per patient.
Conclusion: We have explored the feasibility of a person-
alised information pack for epilepsy, which meets UK
national guidelines on enhancing information provided to
patients with this disease. A personalised information pack
provides a ‘one‐stop shop’ for patients seeking information
about their disease and its impact on their lives. Addition-
ally, it could play a role as a personal information ‘hub’
for patients, carers and healthcare professionals alike. Post‐
intervention, a trend in reduced service utilisation was
shown, especially in epilepsy nurse visits, which were
reduced by 68%. Increased numbers of patients in a future
study could clarify whether changes in service utilisation
are statistically significant.
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p302 | Quality of life in Adults with Refractory
Epilepsy Living Under Martial Law

T. Amornpojnimman*, K. Phabphal*, T. Vasiwach†,
T. Chungsuviwatwong‡, A. Nako§, P. Rojanapitayakorn¶,
Y. Chinvarun**, P. Sitthinamsuwan**, A. Visudtiban††,
C. Nabangchang††, T. Somboon‡‡, S. Assanangkornchai§§,
A. Arayawichanon*, A. Soontornpun*
*Prince of Songkla University, Internal Medicine, Hatyai, Thailand; †Yala
Hospital, Muang, Thailand; ‡Hatyai Hospital, Hatyai, Thailand; §Vachira
Phuket Hospital, Muang, Thailand; ¶Suratthani Hospital, Muang,
Thailand; **Phramongkutklao Hospital, Internal Medicine, Bangkok,
Thailand; ††Ramathibodi Hospital, Pediatric Department, Bangkok,
Thailand; ‡‡Prasat Neurological Institute, Internal Medicine, Bangkok,
Thailand; §§Prince of Songkla University, Hatyai, Thailand;
*Sapphasitthiprasong, Ubonratchathani, Thailand; *Chiangmai
University, Muang, Thailand

Purpose: The goal of this study was to compare the qual-
ity of life in patients who were diagnosed with refractory
epilepsy living in areas under martial law.
Method: We conducted an observational, descriptive and
cross‐sectional multicenter study in patients who were diag-
nosed with refractory epilepsy living in areas under martial
law, neighboring areas and other areas located in Southern
Thailand. We conducted consecutive recruitment of indi-
viduals, seizure profiles and hospital anxiety depression
scores. Health related quality of life was measured using
the quality of life in epilepsy‐31 (QOLIE‐31). The quality
of life scores, overall and in each domain, were compared

across the levels of each potential predictor. The multivari-
able linear regression models are based on a Directed
Acyclic Graph (DAG), and were constructed to identify the
unbiased relationship of area of resident with overall and
each domain of quality of life.
Results: Of the 299 patients included, the median age was
34 years. Two hundred thirty‐eight patients (66.4%) had a
seizure at least 1 time in the last 3 months, while 8 patients
(2.7%) had seizures every day. Sixty eight (22.7%) lived in
an area under martial law; 116 (38.8%) lived in neighbor-
ing areas, and 115 (38.5%) lived in other areas located in
Southern Thailand. Mean of total score of QOLIE‐31 was
56.39, 60.97 and 50.38 in patients who lived under martial
law, lived in neighboring areas or lived in other areas
located in Southern Thailand, respectively. Multivariable
analysis showed that QOLIE‐31 was not statistically signif-
icantly different between the groups. Furthermore, living
under martial law and living in other areas located in
Southern Thailand were significant predictors of social
function and seizure worry subscales.
Conclusion: The study revealed that patients living under
martial law had significantly lower social function and sei-
zure worry subscales scores, but not overall QOLIE‐31.

p303 | Epipicto: Addressing The Need for a
Pictorial Guide for Marginalised Adults with
Epilepsy

J. Mifsud*, C. Morton†, S. Maxwell‡, M. Alexa§, T. Proschen¶

*Caritas Malta Epilepsy Association, Floriana, Malta; †SEIN ‐ Stichting
Epilepsie Instellingen Nederland, Heemsteede, Netherlands; ‡Epilepsy
Connections, Glasgow, United Kingdom; §Epilepsie Dachverband
Österreich/Austria, Vienna, Austria; ¶Interessenvereinigung für
Anfallskranke in Köln e.V., Koln, Germany

Purpose: The EU literacy report (2012) showed that up to
20% of European adults have poor literacy skills. It is esti-
mated that this percentage is higher in marginalised com-
munities, leading to poor health‐seeking behaviour and
quality of life. This project aims to address such needs for
marginalised adults with epilepsy by developing a pictorial
guide.
Method: A literature search was undertaken which found
that currently no such resources are available for adults
with epilepsy. The project then successfully applied for and
obtained EU funds since it was considered to fit in with
the European and national Erasmus+ priorities. Epipicto
will use innovative learning approaches to understand the
unmet needs for marginalised adult learners with epilepsy.
Outreach multiplier events and moderation sessions will be
undertaken in order to identify the main themes and type
of graphics needed for the development of this guide.
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Training will also be provided for staff from the wider epi-
lepsy community in the use of this guide.
Results: The first outreach and multiplier event was held in
Malta in November 2017 and the main areas to be included
in the guide were identified. The graphics to be used in the
guide are presently being developed and will be evaluated in
subsequent multiplier events when a proof of concept will be
rolled out. It is also being planned that the guide will be
available online as an open resource so that the limited text
can be easily translated into other languages.
Conclusion: It is being envisaged that the guide will allow
for easy knowledge‐transfer on facts about epilepsy and
assist adults with epilepsy to improve their health‐seeking
behaviour and contribute towards a reduction of stigma
based on misinformation and ignorance.

p304 | How to Increase the Epilepsy Awareness
and Knowledge Among the Public?

E. Kjendbakke*, H. Peersen†, K.O. Nakken*
*Oslo University Hospital, National Centre for Epilepsy, Division of
Clinical Neuroscience, Sandvika, Norway; †Norwegian Epilepsy
Association, Oslo, Norway

Objective: Epilepsy continues to be a disease associated
with myths and delusions. Thus, one of the main goals of
the National Centre for Epilepsy in Norway and the Nor-
wegian Epilepsy Association is to develop easily accessible
tools that contribute to increased level of knowledge
regarding epilepsy among patients, their relatives, health
professionals, and the public.
Method: To achieve these goals, a close collaboration
between the centre and patient organisation is established.
In regular meetings different strategies to develop the most
suitable tools were discussed, and we soon experienced the
advantages of taking both the specialists’ and the patients’
perspective into account.
Results: For the time being we have made a film series
called “What is epilepsy” containing 16 episodes both in
Norwegian and English language. Each episode lasts about
1 min and gives answer to the most frequently asked ques-
tions related to epilepsy. The series is available on You-
Tube and other social medias.
(https://www.youtube.com/playlist?list=PLxqbpeSnm04VJc
5d7LoYjpSsAfilMr9gw)
Moreover, we have developed an electronically available
evidence‐based guideline about epilepsy diagnosis, treat-
ment and habilitation/rehabilitation, (www.epilepsibehand
ling.no)
and an electronical teaching course about managing epi-
lepsy.
(www.bit.ly/SSEengelsk)

Conclusions: The collaboration between the patient organ-
isation and the centre has been very valuable for both parts,
and we warmly recommend such a union also in other
countries.

p305 | Epilepsy Knowledge, Attitude, Stigma,
Anxiety and Depression and Quality of Life: A
Structural Equation Modelling

K. Yeni*, Z. Tulek*, O.F. Simsek†, N. Bebek‡

*Florence Nightingale Faculty of Nursing, Istanbul University, Istanbul,
Turkey; †Arel University, Istanbul, Turkey; ‡Faculty of Medicine, Istanbul
University, Istanbul, Turkey

Purpose: Epilepsy is not only a medical disorder charac-
terized by seizures, often associated with stigma and ulti-
mately a neurological disorder that affected quality of life.
Insufficient knowledge and misconceptions about epilepsy
that causes the development of negative attitudes towards
patients with epilepsy, increase the stigmatization, psy-
chosocial problems and causes adversely affects the quality
of life. The aim of this study is to examine the relationship
between epilepsy knowledge, attitude, stigma, anxiety and
depression and quality of life within the framework of
structural equality modelling.
Method: This research was carried out between May 2015
and May 2016 at the Istanbul University, Istanbul Faculty of
Medicine, Epilepsy Outpatient Clinic. The study consisted
of 205 patients with epilepsy who were over 18 years old,
had epilepsy diagnosis, used antiepileptic drugs, could speak
and understand Turkish, and who had at least one seizure
within the last two years and are willing to participate in the
study. Patients with another disease (mental retardation,
major depression, etc.) that significantly affected quality of
life other than epilepsy were not included in the study. Epi-
lepsy Knowledge Scale, Epilepsy Attitude Scale, Stigma
Scale, Hospital Anxiety and Depression Scale, Quality of
Life in Epilepsy Scale‐10 (QOLIE‐10) were used. To deter-
mine the relationship between the used scales, by examining
the literature, research hypotheses were created and struc-
tural equation modelling was made.
Results: According to result of modeling which was con-
ducted structural equation modelling, it was found that epi-
lepsy knowledge correlated positively with attitude
(r = 0.37). In addition, attitude is negatively related to
stigma (r = 0.50), anxiety and depression (−0.72) but posi-
tively correlated with quality of life (r = 0.65).
Conclusion: Education for patients with epilepsy that
increases knowledge so ıt can be increases positive attitude,
decreasing stigma, anxiety and depression and also
improves quality of life.
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p306 | Quality of Life and Correlated Factors in
Adults with Refractory Epilepsy in Thailand: A
Prospective Multicenter Study

N. Wonghirundecha*, K. Phabphal*, T. Chungsuviwatwong†,
A. Soontornpun‡, T. Vasiwach§, P. Roganapitayagorn¶,
A. Nako**, A. Arayawichanon††, A. Visudtiban‡‡,
C. Nabangchang§§, P. Sitthinamsuwan§§, T. Somboon*,
Y. Chinvarun§§, S. Assanangkornchai*
*Prince of Songkla University, Medicine, Hat Yai, Thailand; †Hatyai
Hospital, Hat Yai, Thailand; ‡Chiang Mai University, Medicine, Mueang
Chiang Mai, Thailand; §Yala Hospital, Mueang Yala, Thailand;
¶Suratthani Hospital, Mueang Sratthani, Thailand; **Vachira Phuket
Hospital, Mueang Phuket, Thailand; ††Sunpasitthiprasong Hospital,
Mueang Ubon Ratchathani, Thailand; ‡‡Ramathiobodi Hospital, Mahidol
University, Bangkok, Thailand; §§Phramongkutklao Hospital, Bangkok,
Thailand; *Prasat Neurological Institute, Bangkok, Thailand; *Prince of
Songkla University, Hat Yai, Thailand

Purpose: The goal of this study was to identify the corre-
lating factors of quality of life in adult patients who were
diagnosed with refractory epilepsy.
Method: We conducted an observational, descriptive and
cross‐sectional multicenter study in Thai adult patients,
who were diagnosed with refractory epilepsy. We con-
ducted consecutive recruitment of individuals, and collected
data concerning seizure profiles and hospital anxiety
depression scores. The health‐related quality of life was
measured using the quality of life in epilepsy‐31 (QOLIE‐
31). The quality of life scores was compared across the
levels of each potential predictor. The multivariable linear
regression models were based on a Directed Acyclic Graph
(DAG) and constructed to identify the unbiased relationship
of area of residence with the overall and each domain of
quality of life.
Results: Three hundred and fifty‐six patients participated in
the study (response rate: 97.5%), and 172 (49%) were male.
The median age was 34 years (17–60 years). One hundred
eighty‐two patients (51.9%) had at least 1 seizure in the last
3 months, while 8 patients (2.7%) had seizures every day.
The median overall QOLIE‐31 score was 59.27. The univari-
ate analysis revealed that age (p = 0.038), sex (p = 0.010),
current employment (p = 0.008), seizure frequency
(p < 0.001), depression (p < 0.001) and anxiety (p < 0.001)
were associated with a lower quality of life. Moreover, the
multivariable analysis revealed that QOLIE‐31 was associ-
ated with age (p = 0.038), age of onset (p = 0.029), reli-
gious‐sex (p = 0.027), marital status (p < 0.0010, current
working (p = 0.004), number of antiepileptic drugs
(p = 0.001), seizure frequency (p = 0.007), depression
(p < 0.001) and anxiety (p < 0.001).
Conclusion: In the management of patients with epilepsy,
in addition to achieving seizure control, the clinician
should offer comprehensive care in accordance with the
holistic approach in order to improve their quality of life.

p307 | Risk of a Traffic Accident in People with
Epilepsy: From the Data of Questionnaire Survey
in Japan

T. Nishida*, K. Kawai†

*Shizuoka Institute of Epilepsy and Neurological Disorders, Shizuoka,
Japan; †Department of Neurosurgery, Jichi Medical University,
Shimotsuke, Japan

Purpose: Epilepsy is a condition to regulation of driver's
license because of its risk of traffic accidents due to sei-
zures. The regulatory authority adopts a 2‐year seizure‐free
period for a fitness of driver's license in people with epi-
lepsy and the standard have not been amended since 2002
in Japan. The standard should be reviewed based on a sci-
entific evidence of a risk of traffic accidents and be accept-
able to the public. The purpose of this study is to elucidate
a risk of traffic accidents due to epileptic seizure and com-
pare it to the other risk of traffic accidents than a disease,
based on the data obtained from the questionnaire surveys.
Method: Questionnaire surveys were performed in 2014
and 2015. The main end points of the survey are the rate
of recurrence of seizures after seizure‐free periods of inter-
est, average driving time in patients with epilepsy and the
rate of traffic accidents due to epileptic seizures. The risk
of a traffic accident by an epileptic seizure is calculated
using a formula from a report of an advisory board to the
Driving License Committee of EU.
Results: The risk of traffic accidents in people with epi-
lepsy is calculated to be 1.22, 1.15 and 1.09 for 1‐year, 2‐
year and 3‐year seizure‐free period, respectively. According
to the data by Institute for Traffic Accident Research and
Data Analysis (ITARDA), the risk of fatal traffic accidents
of male in twenties, people aged 60 and over, aged 65 and
over, and aged 75 and over compared to the whole drivers
in Japan are 1.71, 1.31, 1.52 and 2.69, respectively.
Conclusion: The estimated risk of traffic accidents in peo-
ple with epilepsy for 1‐year, 2‐year and 3‐year seizure‐free
periods in this study (R = 1.22, 1.15, 1.09) is lower in
comparison to these risk by age or sex.

p308 | Linguistic Validation of the Filipino
Translation of the Quality of life in Epilepsy
Inventory 31 (QOLIE ‐ 31)
C.E. Lim*, R.C. Pineda*, A. Debalucos*
*University of the East ‐ Ramon Magsaysay Memorial Medical Center,
Clinical Neurosciences, Quezon City, Philippines

Purpose: People with epilepsy have to deal with many
challenges brought about by the disease that not only affect
their physical health but also their way of life. Physicians
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must have assessment tools that can help them quickly and
accurately evaluate the quality of life among patients with
epilepsy. However, most tools are in English, leading to
translated versions of such. The aim of this study was to
evaluate the linguistic validity of the Filipino translation of
the 31‐item Quality of Life in Epilepsy Inventory 31 in
Filipino patients.
Method: The study was performed following standard
methods. The inventory was forward translated by the
Komisyon ng Wikang Pilipino and a Filipino teacher. The
two versions of the translation were then harmonized by
the researchers in consultation with the Komisyon ng
Wikang Filipino and the Filipino teacher. The harmonized
questionnaire was then back translated by an English pro-
fessor. Construct reliability was done through a focus
group discussion with six neurologists participating. The
reliability of the scales was tested with 40 participants by
the test ‐ retest method. Internal validity was computed uti-
lizing Chronback's alpha.
Results: Forty‐one patients with epilepsy (23 females, 21
males), with a mean age of 31.02 (SD: 11.59) years, were
enrolled in the study. The content validity index of the
instrument was 0.85. Alpha reliability was 0.99. The mean
score for the quality of life of patients with epilepsy
(59.88; SD: 14.47) was found to be at par with global
scores. The mean score of seizure worry sub‐scale was the
lowest (2.58, SD: 0.54) while over‐all quality of life and
emotional well‐being sub‐scale (69.88, SD: 16.6) was
found to be the highest.
Conclusion: The Filipino version of QOLIE ‐ 31 was
found to be reliable and valid ‐ making it suitable for use
among Filipino patients with Epilepsy.

p309 | Knowledge, Awareness and Management
of Epilepsy Among University Teachers

S.-I. Yoshioka*
*School of Health Science, Faculty of Medicine, Tottori University,
Yonago, Japan

Purpose: The purpose of this study was to clarify the
knowledge, awareness, and management of epilepsy among
university teachers to enable university students with epi-
lepsy to have a better quality of life at university.
Method: We conducted a survey of 724 teachers at a cer-
tain university using an anonymous self‐administered ques-
tionnaire with 23 questions, and a total of 364 responses
were collected.
Results: Almost all of the teachers knew the term epilepsy
and over half of them had learned about epilepsy. Over half
of the teachers had seen a seizure, including 33 teachers

who had seen students with seizures after they started to
teach at the university. The most frequent place where stu-
dents had seizures was in the lecture theater. As measures
for handling students with seizures, 46% of the teachers
answered that they called an ambulance. With regard to
their knowledge of epilepsy, the most frequent answers
were that the “prevalence of epilepsy is 1 in 1000” (43.7%)
and that “epilepsy is caused by brain disease” (84.3%). With
regard to the appropriate measures for handling a seizure,
81.9% of the teachers answered that they would lie the stu-
dent down without stimulation, but 40.9% of the teachers
answered that they would put something in the student's
mouth. Among the teachers who had encountered students
with epilepsy as university teachers (10.4%), 60% felt
uneasy about further contact with the student.
Conclusion: This survey demonstrated that university
teachers do not have sufficient basic knowledge about epi-
lepsy and countermeasures for seizures, and that many
teachers feel uneasy about teaching students with epilepsy.
It is necessary for teachers to acquire correct knowledge
about epilepsy, and an educational environment should be
created where every teacher knows how to take appropriate
measures for seizures. This study was supported by JSPS
KAKENHI Grant Number 26463485.

p310 | Parents Attitudes Towards Febrile
Seizures in Croatia

M. Kukuruzovic*, M. Malenica*, I. Separovic*, K. Kuznik*
*Clinical Hospital Center Sestre Milosrdnice, Zagreb, Croatia

Aim: To explore the behaviour of parents in Croatia while
witnessing their child's febrile seizure whether it was the
first or recurrent one.
Materials and methods: This study was conducted for the
purpose of evaluating parents’ knowledge and behaviour in
a newly emerging situation, the occurrence of febrile sei-
zures, and to educate them accordingly. 46 parents
answered the questionnaire about their attitude and beha-
viour at the time their child was having febrile seizures.
Results: In half of the children, both parents were present
during febrile seizure. More than half of the parents had a
feeling of panic soon followed by an adequate reaction
(calling an emergency or taking the child to the hospital,
applying diazepam and giving antipyretics). More than
50% of the parents thought their baby was dying at that
moment, whether it was the first seizure or recurrent one.
Conclusions: Regardless of the availability of information
of the internet, and the accessibility of primary care physi-
cian, in our country there is still evidence of lack informa-
tion and education regarding febrile seizures. Continuous
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education provided by primary care physician, media as
well as individual education with child neurologist is nec-
essary to alleviate the panic reaction seen in many parents.
This will reduce unnecessary stress, shorten the time
required for adequate reaction and application of medica-
tion, and finally reduce the spending of health resources
(disposal to hospital facilities, or the use of emergency
assistance).

p312 | Social Challenges in Juvenile Myoclonic
Epilepsy

M. Syvertsen*,†, K. Selmer‡, K.O. Nakken§, U. Enger*,
A. Smith¶, J. Koht*,†

*Drammen Hospital, Department of Neurology, Drammen, Norway;
†Institute of Clinical Medicine, University of Oslo, Oslo, Norway;
‡Department of Medical Genetics, Oslo University Hospital, Oslo,
Norway; §National Center for Epilepsy, Oslo University Hospital,
Sandvika, Norway; ¶King's College London, Institute of Psychiatry,
Psychology and Neuroscience, London, United Kingdom

Purpose: Juvenile myoclonioc epilepsy (JME) is the most
common type of epilepsy affecting young people. The
diagnosis is based on the occurrence of myoclonic jerks,
predominantly in the morning. Neuropsychological testing
often reveals executive dysfunction in JME, and neu-
roimaging studies highlight abnormalities in fronto‐thala-
mocortical circuits. Executive dysfunction could lead to
impulsive behavior, potentially causing social challenges.
Impulsive behavior is demonstrated in people with JME,
but social challenges are little explored in scientific studies.
Our hypothesis was that people with JME struggle with
significant social difficulties, and that this is related to the
pathophysiological process, involving a dysfunction in
fronto‐thalamocortical circuits.
Method: Eighty‐nine people with JME and 43 with
another type of idiopathic generalized epilepsy (IGE) were
recruited from the Departments of Neurology and Pedi-
atrics at Drammen Hospital. Drammen Hospital is a regio-
nal hospital, serving the general population of Buskerud
County, Norway. All participants underwent a clinical
interview by the first author, emphasizing social difficul-
ties. Based on a pilot study including 53 people with JME,
six negative social factors were pre‐defined: Self‐mutila-
tion, drop‐out from high school, being a victim of violence
or abuse, regular use of recreational drugs, being charged
by the police and regular smoking before the age of 18.
Results: In the JME‐group, 43 participants (48%) con-
firmed more than two negative social factors. In the group
with other types of IGE, 11 participants (26%) confirmed
more than two such factors (p = 0.013). Other demo-
graphic and clinical factors, like age, sex, epilepsy severity
etc. did not differ between the two groups.

Conclusion: People with JME seem more prone to social
difficulties than people with other types of IGE. Social and
behavioral challenges in JME are possibly not just a conse-
quence of being diagnosed with a chronic disorder at a
young age, but could be related to the pathophysiological
process per se.
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p314 | Long‐Term Undiagnosed NCSE Identified
By EEG Activating Procedures

G. Taniguchi*, N. Takamatsu*, K. Masaki†, M. Yumoto†

*Neuropsychiatry, University of Tokyo, Bunkyo‐ku, Japan; †Clinical
Laboratory, University of Tokyo, Bunkyo‐ku, Japan

Introduction: Nonconvulsive status epilepticus (NCSE) is
one of the prominent diagnostic challenges and it is often
overlooked.
Case: A 38‐year‐old man was referred and admitted to our
psychiatric department for management of abrupt onset
aggressive behavior. He had a history of two generalized
tonic‐clonic seizures at 22 years of age. At age 23, he
experienced a prolonged seizure episode of 30 min, during
which he was mildly confused, which could not be recalled
afterwards. He was given the diagnosis of complex partial
seizures, with subsequent change in diagnosis to epileptic
psychosis two years later, when he started to experience
acute behavior changes that were aggressive in nature, last-
ing several days. Multiple challenges with various antipsy-
chotics failed to resolve such problems occurring at yearly
basis, and required psychiatric admission every time.
Despite numerous past attempts of EEG obtained, none
were contributory in concluding a diagnosis.
On the day of admission, he arrived after an episode of
acute confusion, but was cooperative with enough con-
sciousness to perform electroencephalogram (EEG) with
voluntary hyperventilation (HV). Diffuse slow waves were
provoked and lasted 1 min post‐HV, with reappearance of
rhythmic slow waves evolving into synchronous spike
waves after another 45 s. The severity of EEG changes cor-
related with his clinical presentation. Diagnosis of NCSE
was made, and the patient became seizure‐free with daily
valproate 1200 mg at 1‐year follow‐up.
Discussion: NCSE with active behavior lacking confirma-
tion of abnormal epileptiform discharges, is potentially mis-
diagnosed as a psychiatric disorder. In this case, it appears
that symptoms worsened with use of inappropriate
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antiepileptic drugs, and the low seizure frequency together
with the limited EEG devices at the psychiatric ward made
the capture of EEG abnormality challenging. To make best
use of limited resources, activating procedures such as HV
might be potentially useful in patients with suspected
NCSE.

p315 | Fyn Kinase as Novel Therapeutic Target
for Epilepsy

K. Leclercq*, M. Neveux*, C. Chaussée*, M.-C. Tordeur*,
S. Dardenne*, C. Wolff*, R. Kaminski*
*UCB Pharma, NewMedicines, Braine l'Alleud, Belgium

Purpose: Fyn kinase controls several neuronal and astro-
cytic pathways that play important roles in symptomatic
epilepsies. Published data indicated a bidirectional influence
of Fyn on the development of symptomatic epilepsy in kin-
dling models; overexpression of Fyn accelerated kindling,
while knockdown significantly inhibited kindling develop-
ment. Recently, a potential role of Fyn kinase in neuroin-
flammation was suggested, together with effects of
saracatinib on seizure severity in the kainate model of tempo-
ral lobe epilepsy (TLE), although this compound is not Fyn
selective. Our aim was to strengthen the target validation of
Fyn in epilepsy with extensive phenotyping of homozygous
knockout (KO) mice in models of seizures and epilepsy.
Method: Susceptibility to both focal and generalized sei-
zures were compared respectively in the 6 Hz and
pentylenetetrazole threshold tests. Next, the development of
seizure propensity was evaluated in the 6 Hz corneal kin-
dling model by twice daily electrical stimulation (44 mA
for 3 s) for 3 weeks. Furthermore, status epilepticus (SE)
was induced by systemic subcutaneous injection of kainic
acid or by repeated electrical stimulation of the basolateral
amygdala. Finally, mice developing electrically‐induced
self‐sustained SE were continuously monitored through
electrographic (EEG) and behavioral monitoring for a per-
iod of 4 weeks.
Results: In comparison to wild‐type controls, KO mice
showed increased seizure threshold for focal seizures only.
A slower progression of kindling was also observed in
those mice following chronic exposure to 6 Hz seizures.
Furthermore, KO mice displayed dramatically reduced sus-
ceptibility to the induction of SE following either injection
of kainic acid or electrical stimulation. Finally, long‐term
monitoring revealed that the development of TLE after
electrically‐induced SE was considerably delayed in KO
mice, which displayed significantly lower number of spon-
taneous recurrent seizures in the chronic phase of this
model.

Conclusion: These data confirm and extend the important
role of Fyn in epileptogenesis and epilepsy.

p316 | Non‐Convulsive Status Epilepticus in
severe Alcoholic Coma

E. Povalyukhina*, M. Alexandrov*, T. Alexandrova†, A. Ulitin‡

*Russian Research Neurosurgery Polenov Institute, Department of
Clinical Neurophysiology, Saint Petersburg, Russian Federation; †Russian
Research Institute of Emergency Care named after II. Dzhanelidze,
Department of Functional Diagnostics, Saint Petersburg, Russian
Federation; ‡Russian Research Neurosurgery Polenov Institute, Saint
Petersburg, Russian Federation

Purpose: The purpose of the study was to determine the
feasibility of developing an non‐convulsive status epilepti-
cus (NCSE) in severe alcoholic coma.
Method: 46 patients (age 19–48 years) with severe ethanol
poisoning were examined. The diagnosis was confirmed by
a clinico‐toxicological analysis of the ethanol concentration
in the blood. The study did not include patients with sei-
zure, severe traumatic brain injuries in the anamnesis. EEG
monitoring was performed from the moment of admission
and until the restoration of consciousness. If the coma per-
sisted for more than 6 h, the study was performed after
12 h and 24 h. The EEG was recorded on the “Mizar‐
EEG‐201” encephalograph (OOO “Mizar”).
Results: Of the 46 examined patients, five were diagnosed
with epileptiform stigmata on the EEG. The convulsive
syndrome was not observed in any case. In two cases, a
relatively long unconscious state was formed in the out-
come of comatose period. In one of these patients, the state
of impaired consciousness lasted 76 hours, in the other
case 48 hours. When EEG was registered in a clear con-
sciousness, epileptiform activity was not observed in this
patients.
Conclusion: In severe acute ethanol poisoning, the forma-
tion of a long‐term state of disturbed consciousness in the
outcome of a comatose period may have the formation of a
stagnant determinant with hypersynchronous activity in
pathogenesis. NCSE with severe ethanol poisoning is a rel-
atively rare event compared with the clinic of other severe
cerebral lesions (severe craniocerebral trauma, disorder of
cerebral circulation).
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p317 | Tako‐Tsubo Cardiomyopathy Induced By
Status Epilepticus

G. Giovannini*, N. Orlandi†, L. Grassi‡, C. Vincenzi*,†,
L. Mirandola*,†, G. Monti*,†, S. Meletti*,†

*Unit of Neurology, OCSAE Hospital, AOU Modena, Modena, Italy;
†Department of Biomedical, Metabolic and Neural Sciences, Center for
Neuroscience and Neurotechnology, University of Modena and Reggio
Emilia, Modena, Italy; ‡Unit of Cardiology, OCSAE Hospital, AUSL
Modena, Modena, Italy

Purpose: To describe Tako‐Tsubo Cardiomyopathy (TTC)
cases related to Status Epilepticus (SE). TTC is a transient
stress‐induced cardiomyopathy probably sustained by the
toxic effect of an excessive catecholamine release. It is
more frequently encountered in post‐menopause women
and it could be induced by physical and psychological trig-
gers.
Method: We hereby present 3 cases of Tako‐Tsubo car-
diomyopathy induced by status epilepticus.
Results: 3 female patients (63, 65 and 74 years old respec-
tively) were diagnosed with SE‐related TTC among 364
consecutive SE episodes observed between 2013 and 2017.
All the SE were focal originating from frontal or temporal
lobes. In two cases, SE was symptomatic of a newly dis-
covered brain tumor, in one case SE was cryptogenic. In
the acute phase of SE, all patients experienced transient
Electrocardiogram (EKG) alterations as inversion T waves
and QT prolongation and concomitant elevation of cardiac
enzymes. Two patients were asymptomatic while one
patient experienced dyspnea and chest pain. Two patients
underwent coronary angiography that was negative for crit-
ical stenosis and excluded an acute coronary syndrome
(ACS). Transthoracic echocardiography (TTE) showed dif-
fuse reduced contractility of the apex and mid‐segments of
left ventricle (the so‐called apical ballooning) and, in one
case, a concomitant hyperkinesia of the basal segments. In
all cases the ejection fraction (EF) was reduced (between
30 and 38%) in the acute phase.
No major cardiac complication happened. Wall motion and
contractility recovered 8 days later. Cardiac enzymes
returned to normal levels between 1 to 19 days and EKG
alterations recovered between 15 days to 2 months.
Conclusion: Tako‐Tsubo cardiomyopathy or stress induced
cardiomyopathy can be the consequence of the increased
catecholamine release that accompanies SE. Since in some
cases this transient acute heart failure could be accompa-
nied by some potential life‐threatening complications, it
has to be kept in mind when dealing with SE's patients.

p318 | Long Term Follow‐Up of Recurrent
Status Epilepticus and Stroke‐Like Episodes in a
Melas Family

L. Di Vito*, C. La Morgia*,†, L. Licchetta*,†, L. Alvisi*,†,
M. Zanello*,†, F. Bisulli*,†, V. Carelli*,†, P. Tinuper*,†

*IRCCS, Institute of Neurological Sciences, Bologna, Italy; †Neurology
Unit, Department of Biomedical and NeuroMotor Sciences (DIBINEM),
University of Bologna, Bologna, Italy

Purpose: Mitochondrial encephalomyopathy, lactic acido-
sis and stroke‐like episodes (MELAS) is a disorder com-
monly caused by the A3243G/tRNALeu mutation of
mitochondrial DNA (mtDNA). MELAS patients are at high
risk of developing status epilepticus (SE) during stroke‐like
episodes (SLEs). We describe the long‐term follow‐up of 2
affected members of a MELAS family with recurrent focal
SE associated with SLEs. SE treatment is discussed.
Method: A complete clinical work‐out including clinical,
biochemical, neuroradiological and EEG assessment was
performed over the years in both patients.
Results: The mother developed since 33 years of age focal
epilepsy (auditory and visual simptoms, hemiclonic sei-
zures), sensorineural deafness, migraine, intestinal dys-
motility, severe cognitive impairment, right homonymous
hemianopsia and hemiparesis. She presented recurrent pari-
etal‐occipital SE associated with SLEs leading to death at
40 years of age. Her son suffered photosensitive epilepsy
since 17 years of age. He presented 7 episodes of occipital
SE (elementary visual hallucinations and oculo‐clonic sei-
zures) associated with hemianopia, lactic acidosis and pari-
etal‐occipital SLE and refractory epilepsia partialis continua
(EPC) in one occasion. SE became progressively more dif-
ficult to treat and complicated by lactic acidosis and rhab-
domyolysis. During one SE Propofol was used and the
patient suffered multiple organ failure (Propofol infusion
syndrome‐PRIS). Iv high‐dosage Midazolam was the most
effective treatment of SE. Both patients carry the mtDNA
A3243G/tRNALeu mutation with a similar degree of
heteroplasmy (80%).
Conclusion: We report the long term follow‐up of 2 mem-
bers belonging to a MELAS family with recurrent SE and
SLEs. SE became refractory to treatment in both patients
leading to death in the mother. Based on the occurrence of
PRIS and evidence of mitochondrial toxicity, we suggest to
avoid the use of Propofol for SE treatment in patients with
mitochondrial encephalopathy. Midazolam is well tolerated
and is a first‐line therapy for SE in MELAS.
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p319 | Lacosamide in the Treatment of
Established Status Epilepticus: Acute Phase and
Follow‐Up Data from Modena Adult Status
Epilepticus Population

N. Orlandi*, L. Mirandola*,†, G. Monti*,†, S. Meletti*,†,
G. Giovannini†

*Department of Biomedical, Metabolic, and Neural Science, University of
Modena and Reggio Emilia, Modena, Italy; †Unit of Neurology, OCSAE
Hospital, AUSL Modena, Modena, Italy

Purpose: To evaluate the role of Lacosamide (LCM) use
in the treatment of established Status Epilepticus (SE) of
adults.
Method: Among the 251 adult patients diagnosed with
established SE we identified those treated with Lacosamide
as part of second line treatment. The efficacy and safety of
acute and chronic use of LCM were evaluated.
Results: We identified 30 patients (17 females; median
age 65 years old) who received LCM for treatment of their
established SE episode. Seventeen patients (57%) had a
focal, Non‐Convulsive Status Epilepticus (NCSE); twelve
patients (41%) had an acute symptomatic etiology. LCM
was used as the second (10 patients, 33%) or the third anti‐
epileptic drug (AED), (14 patients, 47%) in the established
SE's treatment; in 16 patients (53%) was added within 24 h
from the beginning of SE. In 21 patients (70%) LCM was
the last added drug, after which the SE definitely stopped.
We did not observe any adverse event related to the acute
treatment.
Eight patients died within 3 months (27%) while for other
seven patients we had a follow‐up shorten than 3 months.
Overall the 3 months retention rate for LCM therapy was
60%. Among the seven patients with de novo SE, two
developed epilepsy thereafter while two patients with
known epilepsy developed new SE episodes after the first
one. One patient suffered from vertigo but nobody needed
to interrupt treatment due to side effects. In particular, we
did not observe any LCM related serious adverse event.
Conclusion: Data from this small population of patients
show that LCM has a good efficacy and tolerability in the
acute established SE's treatment after the failure of benzo-
diazepines and a first AED trial. Moreover, three‐months
follow‐up data showed good tolerability in the chronic
phase.

p320 | Treatment′s Choices in Status Epilepticus:
Which Factors Have the Greater Impact in
Physician′s Decisions?
E. Greco*, T. Zanoni*, S. Quadri†, M. Turri‡, B. Bonetti*,
M. Ferlisi*
*Azienda Ospedaliera Universitaria Integrata Verona, Neurology, Verona,
Italy; †ASST Papa Giovanni XXIII, Neurology, Bergamo, Italy; ‡Ospedale
Centrale di Bolzano, Neurology, Bolzano, Italy

Purpose: Status epilepticus (SE) is a severe condition with
a mortality rate of 24–38% in refractory cases. The tradi-
tional treatment at this stage is with therapeutic coma (TC)
to prevent severe acute systemic and long‐term neuronal
consequences.
Various observational studies suggested that TC itself is
associated with poor outcome (Sutter R et al. Neurology
2014 Feb 25;82:656–64). A recent multi‐centre study
(Alvarez V et al. Neurology 2016 Oct 18;87:1650–1659)
showed marked differences in the way to treat refractory
SE depending on personal habits and different contest. The
decision of starting TC is based on personal opinion of the
treating doctors and on their feeling about the severity of
that case.
With this observational, prospective and multi‐center study
we analyze physician's treatment choices on SE. In particu-
lar, factors influencing the treatment like those included in
the four axes of the ILAE′s new classification and factors
related to the patient or to the SE itself.
Method: We collect all SE cases aged more than 18 years
old, including post‐anoxic cases, treated consecutively in
three hospitals from November 2017. The aim is to collect
100 cases. We focus on the decision‐making about thera-
pies if seizures are not completely controlled (continuing
on the same level of therapies; go on the higher level,
withdrawing the treatment because of expected poor out-
come).
Primary endpoint is detect which factors are most fre-
quently reported as determinant in the physician′s therapeu-
tic choice. Secondary endpoints are EEG correlates, rate of
refractory SE treated with TC and neurological outcome
(modified Rankin Scale) at 24 h, at one week, at discharge
from hospital and after three months from the beginning of
SE.
Physicians complete a form for every SE treated and they
will send questionnaires to the Coordinator Centre for the
data analysis.
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p775 | Factors Leading to Status Epilepticus in
Pediatric Patient of Kauh, Kingdom of Saudi
Arabia

R. Alyoubi*, M. Bakry*, N. Ben Hli*, G. Sindi*, M. Alhainiah*,
M. Alateeq*
*King Abdulaziz University Hospital, Pediatric, Jeddah, Saudi Arabia

Background: Status epilepticus (SE) poses serious threat
to life in children and requires immediate medical attention
because continuous seizures not only damage the brain but
also hinders the development of brain in later stages.
Purpose and Relevance: The purpose of this study was to
evaluate etiology and frequency of SE among children in
Jeddah region of Kingdom of Saudi Arabia. Moreover,
there is paucity of data on SE among infants and children
in this region. Hence, this study will be helpful to assess
the factors associated with SE.
Participants and Methods: In this retrospective study, the
data for 88 patients were collected from King Abdul Aziz
University Hospital (KAUH) from 2006 to 2017. Patients
were either infants (age ≥28 days) or children (age ≤ 14
years) and only those patients were selected who showed
the symptoms of SE. Data collection sheet was used to
record the required information.
Analysis: Data was recorded as mean value with its stan-
dard deviation. Statistical analysis was conducted by using
SPSS, version 23 (IBM, Armonk, NY, USA). Statistical
significance was set at p < 0.05.
Results: We found that the major causative factors behind
SE were febrile seizure (30.5%), electrolytes imbalance
(11.9%), hydrocephalus (8.5%), CNS infections (6.8%) and
neoplasm (6.8%). SE cases originated due to other factors
such as trauma, hemorrhagic stroke, intractable seizures,
cerebro‐vascular accidents etc. were also reported. How-
ever, the etiologies of 8 cases were not clearly established.
SE was more prevalent in boys (67.8%) as compared to
girls (32.2) and the majority of patients (64.3%) were non‐
Saudi. This study also elaborate that the majority of epi-
lepsy types were generalized 56 (91.8%), and that 34
(58.6%) of the participants showed compliance to their epi-
lepsy medications.
Conclusion: The author found that the most common
causes of SE was febrile seizure, electrolytes imbalance
and hydrocephalus, respectively. The frequency of SE is
high in KSA. However, a nation‐wide study is needed to
detect other major causes in Kingdom of Saudi Arabia for
effective management and prevention. The compliance to
AEDs is also requiring more attention and prompt family
and patient education.
Keywords: tatus epilepticus, febrile seizure, electrolytes
imbalance, prevalence, etiology
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p321 | Utilization of High Frequency Oscillations
and Brain Connectivity in Support Vector
Machine Model for Localization of Epileptogenic
Tissue in Drug Resistant Focal Epilepsy

J. Cimbalnik*, P. Klimes*,†, M. Pail‡, R. Roman§, J. Halamek*,†,
P. Jurak*,†, M. Brazdil‡,§

*International Clinical Research Center, St. Anne's University Hospital,
Biomedical Engineering, Brno, Czech Republic; †Institute of Scientific
Instruments (ISI) of the CAS, v. v. i., Brno, Czech Republic; ‡Brno
Epilepsy Center, Medical Faculty of Masaryk University and St. Anne's
University Hospital, Brno, Czech Republic; §Central European Institute of
Technology (CEITEC), Masaryk University, Brno, Czech Republic

Purpose: Epileptogenic zone delineation in pharmacoresis-
tant focal epilepsies is decisive for epilepsy surgery out-
come. While numerous diagnostic tools are used to localize
pathologic tissue the recurrence of seizures occurs in
around 2/3 of patients. Automated localization of epilepto-
genic foci from intracranial EEG recording has been
focused either on single channel features such as high fre-
quency oscillations (HFO) or functional brain connectivity.
The purpose of this study is to investigate the utility of
combing connectivity and HFO in a support vector
machine (SVM) model for localization of brain dysfunc-
tion.
Method: 29 patients underwent stereo‐eeg monitoring as
part of their presurgical evaluation for pharmacoresistant
focal epilepsy. We carried out automated HFO and connec-
tivity feature calculation and evaluated their utility for iden-
tification of contacts in the pathologic tissue. Selected
features were used to create an SVM model based solely
on HFO features, connectivity features and the combination
of the former two. Three definitions of pathologic brain
were used for evaluation: seizure onset zone (SOZ) in 29
patients and resected area (RA) and overlapping area of
SOZ and RA in 8 excellent outcome patients. The models
were evaluated by leave‐one‐out crossvalidation. The prob-
ability of correct contact classification was used to produce
receiver operating curves.
Results: SOZ target showed area under the curve (AUC)
0.689, 0.754, 0.757 for HFO, connectivity and combina-
tion, respectively. RA in seizure free patients yielded AUC
0.686, 0.804, 0.907. AUC 0.698, 0.907, 0.933 were
achieved for the contacts in RA of excellent outcome
patients overlapped with SOZ.
Conclusion: The SVM model utilizing stereo‐EEG con-
nectivity features is superior to the model utilizing HFO
features. A combination of both approaches in one SVM
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model has higher potential for epileptogenic brain localiza-
tion than each of the features separately.

p322 | Temporal Dynamics of HMGB1, MMP‐9,
S100 and Other Serum Markers after Generalized
Tonic Clonic Seizures

R.D. Nass*, B. Zur†, C.E. Elger*, S. Holdenrieder‡, R. Surges§

*Department of Epileptology, University of Bonn Medical Center, Bonn,
Germany; †Institute for Clinical Chemistry and Clinical Pharmacology,
University of Bonn Medical Center, Bonn, Germany; ‡German Heart
Center Munich, Institute for Laboratory Medicine, Munich, Germany;
§Department of Neurology, Section of Epileptology, RWTH University
Hospital Aachen, Aachen, Germany

Purpose: Neuroinflammation and blood brain barrier dis-
ruptions are of importance in epileptogenesis, ictogenesis
and pharmacoresistance. Here, we report the dynamic time
course of inflammatory and blood brain barrier markers
after generalized tonic clonic seizures (GTCS) measured in
human serum.
Method: We included consented adults (>18 years) who
were admitted to the epilepsy monitoring unit. Blood sam-
ples were drawn at baseline and immediately after a GTCS
as well as after two, six, twenty‐four and forty‐eight hours.
Leukocytes, CRP, HMGB1, MMP9, ICAM‐1 and S100
and receptor of advanced glycation endproducts (RAGE),
to which both HMGB1 and S100 are ligands were mea-
sured. p‐levels < 0.01 were regarded as significant to
account for multiple testing.
Results: Data of 29 patients were included in this study.
Transient leukocytosis occurred right after GTCS and nor-
malized within 2 h (p < 0.001). CRP rose 24–48 h later
(p < 0.001). Levels of HMGB1 doubled (p < 0.001),
alongside S100 (p < 0.001). RAGE remained stable periic-
tally and fell after 24 h (p < 0.001), when CRP began to
peak. MMP9 rose postictally and peaked at 2–6 h
(p < 0.001). ICAM‐1 remained unchanged.
Conclusion: HMGB1 is upregulated after GTCS. Hypo-
thetical candidates that upregulate HMGB1 include gluta-
mate toxicity and ROS release from seizing neurons. Blood
brain barrier breakdown is marked early by the release of
S100 and later by MMP9. Further research is needed to
understand the complex interactions between electrical and
metabolic stress, neuroinflammation and blood brain barrier
mechanics in seizures and epilepsy.

p325 | Transcriptional Downregulation of
Autophagy in Temporal Lobe Epilepsy due to
Hippocampal Sclerosis

A.J. Ristic*, M. Mandic†, J. Tosic†, M. Milenkovic†, T. Djukic*,
V. Bascarevic‡, N. Vojvodic*, S. Raicevic‡, D. Sokic*,
V. Trajkovic†

*Clinic of Neurology Clinical Center of Serbia, Belgrade, Serbia; †School
of Medicine, University of Belgrade, Belgrade, Serbia; ‡Clinic of
Neurosurgery Clinical Center of Serbia, Belgrade, Serbia

Purpose: The aim of the study was to evaluate the status
of macroautophagy (hereafter autophagy), a process of con-
trolled lysosomal digestion of intracellular components, in
sclerotic hippocampi of patients with temporal lobe epi-
lepsy (TLE).
Method: The hippocampal tissue and temporal lobe cortex
samples were collected during epilepsy surgery (anterior
temporal lobectomy and amygdalohippocampectomy) from
12 patients (age 38.8 ± 10.7; 7 females) with pharmacore-
sistant TLE due to hippocampal sclerosis (left TLE in 9
patients). All the patients underwent presurgical evaluation
phase one and all patients were seizure free at least one
year following surgery. The protein and mRNA expression
of autophagy‐related (ATG) molecules and other autophagy
regulators were assessed by immunoblotting and RT‐PCR.
Results: In total 9 patients had hippocampal sclerosis type
1, 2 patients had type 2 and 1 patient had type 3. Epilepsy
duration was 14.2 ± 10.2 years. Our results demonstrated
that the protein and/or mRNA levels of various molecules
involved in the induction of autophagosome biogenesis
(ULK‐1, ATG13, FIP200), autophagosome nucleation (be-
clin‐1, ATG14, AMBRA1), autophagosome elongation
(LC3‐II, ATG4B, ATG7), and autophagosome cargo load-
ing (SQSTM1/p62), were significantly lower in sclerotic
hippocampal lesions compared to control tissue. This was
associated with the decrease in the mRNA levels of the
autophagy transcription factor FOXO3, while the expres-
sion of autophagy inhibitors Rubicon and BCL2 was not
altered. Autophagy markers did not correlate with clinical
parameters.
Conclusion: These data indicate that transcriptional down-
regulation of autophagy might be involved in etiopathogen-
esis of TLE due to hippocampal sclerosis.
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p326 | Dual‐Center, Dual‐Platform Microrna
Profiling Identifies Plasma Biomarkers of Adult
Temporal Lobe Epilepsy

R. Raoof*,†, S. Bauer‡,§, H. El Naggar*,¶, G. Brennan*, T. Hill*,
E. Brindley*, N. Connolly*, H. McArdle**, E. Spain**,
R. Forster**, J. Prehn*, H. Hamer††, N. Delanty*,¶, F. Rosenow§,
C. Mooney*,††, D. Henshall*,‡‡

*Royal College of Surgeons in Ireland, Dublin, Ireland; †Mosul Medical
College, Mosul, Iraq; ‡Epilepsy Center Hessen, Marburg, Germany;
§Epilepsy Center Frankfurt Rhine‐Main, Frankfurt, Germany; ¶Beaumont
Hospital, Dublin, Ireland; **Dublin City University, Dublin, Ireland;
††University Hospital Erlangen, Erlangen, Germany; ‡‡University College
Dublin, Dublin, Ireland, 9FutureNeuro Research Centre, Dublin, Ireland

Purpose: There are no blood‐based molecular biomarkers
of temporal lobe epilepsy (TLE) to support clinical diagno-
sis. MicroRNAs are short noncoding RNAs with strong
biomarker potential due to their cell‐specific expression,
mechanistic links to brain excitability, and stable and reli-
able detection in biofluids. Altered expression of circulating
microRNAs has been reported in human epilepsy but most
studies collected samples from one clinical site, relied on a
single platform for profiling or conducted minimal valida-
tion.
Method: We collected plasma samples from video‐EEG‐
monitored adult TLE patients at epilepsy specialist centers
in two different countries, performed genome‐wide PCR‐
based and RNA sequencing during the discovery phase and
validated in a large cohort of samples (>250 samples).
Mechanistic links and biomarker potential was also sup-
ported by studies in an animal model of epilepsy.
Results: After profiling, validation of 20 microRNAs from
the discovery cohort and validation in the larger patient
groups, we identified three microRNAs with strongest TLE
biomarker potential. Levels of the three microRNAs were
not different from controls in patients with psychogenic
non‐epileptic attack whereas they were regulated in the
same direction in plasma from epileptic mice and this could
be reversed by a disease‐modifying treatment with a micro-
RNA inhibitor. Biomarker potential was extended by deter-
mination of microRNA copy number per microliter plasma
and we demonstrate rapid detection of these microRNAs
using an electrochemical RNA microfluidic disk as a proto-
type point‐of‐care device. Receiver operating characteristic
(ROC) plots based on plasma containing the exosome‐
enriched and protein‐bound fractions resulted in sensitivity
and specificity approaching 90% accuracy. In situ
hybridization revealed the presence of the microRNAs
within neurons in human brain and bioinformatics analysis
predicted targets linked to growth factor signaling and
apoptosis.

Conclusion: This study extends evidence for the biomar-
ker potential of circulating microRNAs for epilepsy diagno-
sis and mechanistic links to underlying pathomechanisms.
Funding: EpimiRNA consortium

p327 | Epileptic Seizure Associated Immune
Alterations

J. Tennigkeit*, J. Ruhnau*, A. Vogelgesang*, L. Achmus*,
A. Dressel†, A. Flöel*, F. von Podewils*
*Department of Neurology, University Medicine Greifswald, Greifswald,
Germany; †Carl‐Thiem‐Klinikum Cottbus, Department of Neurology,
Cottbus, Germany

Background: Epilepsy is one of the most common chronic
neurological diseases. To date there is only scarce data
about the consequence of epileptic seizures for central and
peripheral immune responses available although other neu-
rological diseases that acutely disrupt brain function like
stroke initiate brain inflammation and peripheral immune
alterations. The goal of this study is to test the hypothesis
that epileptic seizures induce alterations in immune cell
subpopulations.
Material and methods: Twenty‐three patients with epilep-
tic seizures (focal and/or generalized tonic‐clonic) and no
signs of infection were included. Blood samples were
obtained
i) after admission to the hospital (≤24 h after the sei-
zure) and: ii) 24 h after the first sample collection.
The control group consisted of 15 patients with headaches
and no inflammatory etiology. Immune cell subpopulations
were analysed by flow cytometry defined by anti‐CD3,
anti‐CD4, anti‐CD8, anti‐CD11b, anti‐CD16, anti‐CD14,
anti‐CD62L, anti‐CD32 and anti‐HLA‐DR.
Results: Compared to controls, loss of absolute CD4 +
and CD8 + T cells count and HLA‐DR expression on
monocytes, but not granulocytes was observed in the sei-
zure group. CD32 surface expression was enhanced in each
of the investigated monocyte and granulocyte subpopula-
tions. Differences between patients with focal and general-
ized tonic‐clonic seizures could be observed.
Discussion: Our results indicate that epileptic seizures
induce an immune modulation in the immediate postictal
period that are similar to alterations observed in acute
stroke. The intensity of the immune response is associated
with the extent of cortical and subcortical involvement and
increased after generalized seizures. Further studies are
needed to characterize the role of brain‐immune‐interaction
in epilepsy.
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p328 | Genome‐Wide Microrna Profiling of
Plasma from Three Different Animal Models
Identifies Biomarkers of Temporal Lobe Epilepsy

G. Brennan*, S. Bauer†, T. Engel*, E. Jimenez-Mateos*,
B. Salvetti§, F. Del Gallo§, R. Raoof*, A. Sanz Rodriguez*, H. El
Naggar*, N. Connolly*, T. Hill*, C. Reudell Reschke*,
N. Delanty¶, J. Prehn*, P. Fabene§, F. Rosenow†, C. Mooney††,
D. Henshall*
*Royal College of Surgeons in Ireland, Physiology and Medical Physics,
Dublin, Ireland; †Epilepsy Center Hessen, Neurology, Marburg, Germany;
‡Epilepsy Center Frankfurt Rhine‐Main, Neurocenter, Frankfurt,
Germany; §University of Verona, Neuroscience, Biomedicine and
Movement Sciences, Verona, Italy; ¶Beaumont Hospital, Clinical
Neurological Sciences, Dublin, Ireland; **Royal College of Surgeons in
Ireland, Molecular and Cellular Therapeutics, Dublin, Ireland; ††School
of Computer Science, University College Dublin, Dublin, Ireland; ‡‡Royal
College of Surgeons in Ireland, FutureNeuro Research Centre, Dublin,
Ireland

Purpose: MicroRNAs are short noncoding RNAs which
have emerged as potential biomarkers of epilepsy due to
their enrichment in specific brain cell types, mechanistic
links to brain excitability and relative stability in biofluids.
Recent studies have reported altered microRNA expression
in blood samples from individual experimental models of
epilepsy. Establishing the existence of a conserved set of
microRNAs in blood would be a powerful validation of
this approach to identify mechanistically‐relevant molecular
biomarkers of epilepsy.
Method: Blood samples were collected and processed to
obtain plasma at multiple time‐points from three different
experimental models of temporal lobe epilepsy: The rat
performant pathway (PP) stimulation model, the mouse
intraamygdala kainic acid (IAKA) model and the mouse
systemic pilocarpine (PILO) model. MicroRNA profiling
was performed using the OpenArray platform which pro-
vides genome‐wide coverage of all rodent microRNAs.
Biomarker performance was supported by analysis of
plasma samples from patients with temporal lobe epilepsy.
Results: A total of 66 microRNAs were common between
the three models in baseline samples and 13 of the 20 most
abundant were shared between the models, includingmiR‐
19b, miR‐24 and miR‐223. A total of 74 microRNAs were
commonly detected in all three models in samples from
epileptic rodents which included brain‐restricted micro-
RNAs not present in baseline samples. We individually
validated a set of three up‐ and down‐regulated microRNAs
in epilepsy samples which were fully conserved between
models. Levels of the three microRNAs were similarly dys-
regulated in plasma from patients with temporal lobe epi-
lepsy and we show that treatment of mice with a disease‐
modifying therapy at the time of status epilepticus pre-
vented the microRNA changes in plasma.

Conclusion: This study provides strong support for plasma
microRNAs as conserved, mechanistic molecular biomark-
ers of temporal lobe epilepsy.
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p329 | Polyamine Modulation of Anticonvulsant
Drug Response: A Potential Mechanism
Contributing to Pharmacoresistance in Chronic
Epilepsy

N.M. Beckonert*, T. Opitz*, J. Pitsch†, P. Soares da Silva‡,§,
H. Beck*
*Laboratory for Experimental Epileptology and Cognition Research,
Department of Epileptology, University of Bonn, Bonn, Germany;
†Department of Neuropathology, University of Bonn, Bonn, Germany;
‡BIAL ‐ Portela & Ca. SA, S. Mamede do Coronado, Portugal; §Faculty
of Medicine, Department of Pharmacology & Therapeutics, University of
Porto, Porto, Portugal

Purpose: Despite the development of numerous novel anti-
convulsant drugs, approximately 30% of chronically epilep-
tic patients remain refractory to anti‐epileptic drugs (AED).
Many of the established and novel AEDs reduce aberrant
epileptiform hyperexcitability via a complex voltage‐ and
use‐dependent inhibition of voltage‐gated Na+ channels.
For the widely‐used anticonvulsant carbamazepine (CBZ),
we have established that the use‐dependent block of
sodium channels is significantly reduced both in experi-
mental and human epilepsy. However, the molecular under-
pinnings of this potential cellular mechanism for
pharmacoresistance have remained enigmatic for the past
decade.
Method: We used the pilocarpine model of refractory epi-
lepsy and whole cell patch clamp recordings in acutely iso-
lated granule cells from dentate gyrus.
Result: In this study, we describe a novel causative mech-
anism that leads to the emergence of CBZ‐resistant sodium
channels. We focused on the endogenous polyamine sys-
tem, which powerfully modulates sodium channels in a
use‐dependent manner. We had shown previously that the
intracellular polyamine spermine is reduced in chronic epi-
lepsy, resulting in increased persistent sodium currents.
Because spermine and CBZ both bind use‐dependently in
spatial proximity within the sodium channel pore, we
hypothesized that spermine loss might be related to dimin-
ished CBZ response. Using the pilocarpine model of refrac-
tory epilepsy and whole cell patch clamp recordings, we
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first replicated the reduction of use‐dependent block by
CBZ in chronically epileptic animals. We then substituted
intracellular spermine via the patch pipette in different con-
centrations. Under these conditions, we found that exoge-
nous spermine significantly rescued use‐dependent block of
sodium channels by CBZ.
Conclusion: In summary, these findings indicate a novel
mechanism ‐ loss of intracellular polyamines ‐ that leads
both to increased persistent sodium currents and to dimin-
ished CBZ sensitivity of sodium channels. These findings
could lead to novel strategies for epilepsy treatment and
drug discovery.

p330 | Eslicarbazepine Efficacy on Sodium
Channel Slow Inactivation in Epileptic Dentate
Gyrus Granule Cells and Cortical Pyramidal
Neurons

D. Holtkamp*, T. Opitz*, S. Hebeisen†, P. Soares da Silva‡,§,
H. Beck*
*Department of Epileptology, University of Bonn, Bonn, Germany; †B'SYS
GmbH, Witterswil, Switzerland; ‡BIAL ‐ Portela & Ca. SA, S. Mamede do
Coronado, Portugal; §Department of Pharmacology & Therapeutics,
University of Porto, Porto, Portugal

Purpose: About one third of chronic epilepsy patients do
not respond well to antiepileptic drugs (AEDs) and are
considered pharmacoresistant. Highly reduced efficacy in
use‐dependent blocking of voltage‐gated sodium channels
by older AEDs was suggested as one potential mechanism
of pharmacoresistance. One goal of eslicarbazepine acetate
(ESL), a third‐generation member of the dibenzazepine
family of AEDs, is to overcome pharmacoresistance. After
oral administration, ESL is hydrolized to its major active
metabolite (S)‐licarbazepine (S‐Lic). Previous studies
reported maintained S‐Lic efficacy on recovery from fast
inactivation and on repetitive action potential firing in
human and experimental epilepsy. Furthermore, antiepilep-
togenic potency was reported (Doeser et al. Brain
2015;138:371‐387). Here, we investigated effects of S‐Lic
on slow sodium channel inactivation, which has been sug-
gested as an alternative mechanism of action for novel
AEDs.
Method: We used voltage‐clamp recordings in isolated
DGCs or sensorimotor cortex pyramidal neurons from con-
trol vs. chronically epileptic rats (pilocarpine model of epi-
lepsy) as well as from temporal lobe epilepsy (TLE)
patients.
Results: In DGCs, S‐Lic (≥100 μM) increased the fraction
of channels entering slow inactivation and largest effects
were observed for 10 s depolarizing prepulses. S‐Lic did
not alter slow inactivation recovery kinetics. The voltage‐

dependence of slow inactivation was studied by clamping
isolated neurons for 10 s to multiple de‐ or hyperpolarized
potentials. Significant reduction of sodium current ampli-
tudes were found in DGCs for S‐Lic concentrations ≥
100 μM. No significant differences were found between
experimental groups. In identical recordings, 100 μM S‐Lic
showed similar effects in sensorimotor cortex pyramidal
neurons. Additional intracellular application of S‐Lic did
not affect patched DGCs. In expression systems, we found
that these effects were mediated by Nav1.2 and 1.6 sub-
units.
Conclusion: From these data we conclude that S‐Lic also
maintains its efficacy in modulation of slow sodium chan-
nel inactivation in chronic epileptic tissue.

p331 | Seizure Detection Algorithm for
Annotation of Spontaneous Epileptic Seizures in
an Experimental Model of Post‐Traumatic
Epilepsy

P. Andrade*, T. Paananen*, R. Ciszek*, N. Lapinlampi*,
X. Ndode-Ekane*, A. Pitkänen*
*AIVI, Kuopio, Finland

Purpose: Every 13 sec a new person is diagnosed with
epilepsy, and in 60% of them epileptogenesis is initiated by
a structural cause like traumatic brain injury (TBI). Assess-
ment of epileptogenesis after TBI in experimental models
has been particularly challenging due to a slow epileptoge-
nesis and a low seizure frequency. To achieve statistical
power, post‐traumatic epileptogenesis studies require a
long‐lasting video‐EEG monitoring and large animal num-
bers. Consequently, EEG analysis for seizure detection
remains a major bottleneck for the progress in antiepilepto-
genesis drug development.
Method: A continuous (24/7) 1‐month video‐EEG moni-
toring (3 channels, two ipsilateral and 1 contralateral corti-
cal screw electrodes) was performed starting on day 154
post‐TBI in 154 adult male Sprague‐Dawley rats (weight
298–369 g at the time of injury). First, an experienced
researcher screened a total of 110 880 h of digitized
recordings on computer screen to annotate the spontaneous
seizures. Second, the same files were analyzed using an
algorithm in Spike2 (ver.9), which searched the temporally
linked power peaks (14–42 Hz) in all three EEG channels,
and then marked the event as a probable seizure. Then, an
experienced researcher confirmed all seizure candidates
visually on the computer screen.
Results: Visual analysis by experienced researcher found
altogether 140 seizures in 22 rats. The automatic detection
found 151 seizures candidates, resulting in false positive
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rate of 0.04/h = 0.96/d. Analysis indicates a 95% speci-
ficity and 100% sensitivity of our seizure detection algo-
rithm.
Conclusion: We present a seizure detection algorithm that
has a 100% sensitivity and 0.04/h ‐ false positive rate in
detection of spontaneous seizures in rats with post‐trau-
matic epilepsy. The algorithm is consistent, reliable, and
performs slightly better than traditional visual analysis.
Most importantly, semi‐automated seizure detection (8 h/
1 month 40 animals) is substantially less time consuming
than the visual analysis (8 h vs. 576 h).

p332 | Does a Lesion of Nigrostriatal Pathway
Affect Spike‐and‐Wave Discharges of Genetic
Absence Epilepsy Rats?

F. Onat*, T. Karamahmutoglu*, M. Gulcebi Idrizoglu*, D. Kirik†

*Faculty of Medicine, Marmara University, Istanbul, Turkey; †Lund
University, Lund, Sweden

Purpose: Absence epilepsy is an idiopathic, non‐convul-
sive form of epilepsy characterized by spike‐and‐wave dis-
charges (SWDs) in electroencephalography (EEG). Genetic
Absence Epilepsy Rats from Strasbourg (GAERS) is one
of the well validated genetic models of typical absence epi-
lepsy. The unilateral administration of 6‐hydroxy dopamine
(6‐OHDA) to the medial forebrain bundle serves as a
highly useful model of Parkinson's disease. In order to
investigate a possible interaction between epilepsy and
Parkinson′s disease, the effect of 6‐OHDA administration
on SWDs was examined in GAERS in the present study.
Method: In the experiments, 3–4 months old male
GAERS were used. Bilateral cortical recording electrodes
were implanted to the all animals and thereafter a unilateral
6‐OHDA injection (8 μg) to the medial forebrain bundle
was made to GAERS‐Parkinson group. In GAERS‐control
group, cannula was inserted to the medial forebrain bundle
region without any injection. After a 3‐week period, EEG
recording was monitored for 3 h from 09.00 to 12.00.
Three parameters were used to evaluate 3‐h EEG data in
GAERS‐control and GAERS‐Parkinson groups: (1) The
cumulative total duration of SWDs, (2) The number of
SWDs, (3) The duration of each SWD. The results were
expressed as “mean±S.E.M.”.
Results: When the results of bilateral cortical EEG record-
ings were statistically evaluated, there was no difference in
the cumulative duration and number of SWDs between
GAERS‐control and GAERS‐Parkinson groups. There was
also no significant difference in the duration of each SWD
between 2 groups.

Conclusion: This is the first study in GAERS showing
that the 6‐OHDA‐induced lesion of the nigrostriatal path-
way causes no differences at SWDs on cortical EEG
recordings. However further molecular studies can be
planned in order to investigate the effects of Parkinson's
disease on the absence epileptic seizures.

p333 | The Potential Effect of Anticonvulsant
Drugs on Neuropeptides in Pentylenetetrazol
Kindling Model Of Epilepsy

H. Tekgul*, E. Simsek*, A. Erdogan*, G. Yigittürk*,
D. Taskıran*, O. Erbas*
*Ege University Medical School, İzmir, Turkey

Purpose: Neuropeptides are widely implicated in the
pathogenesis of epilepsy. To investigate the potential
effects of anticonvulsant drugs on neuropeptides in the
pentylenetetrazol (PTZ) kindling model of epilepsy.
Method: The effect of anticonvulsants on a set of neu-
ropeptides (galanin, neuropeptide Y‐NPY, brain‐derived
neurotrophic factor‐BDNF, nerve growth factor‐NGF) were
tested by administering them prior to the initiation of kin-
dling. From the 48 male Sprague‐Dawley rats, 6 rats were
grouped as normal controls in the study. The 42 male Spra-
gue‐Dawley rats with kindled PTZ were randomly divided
into 7 groups (n = 6); group 1 was treated with i.p. saline,
while groups 2–7 were treated with midazolam, levetirac-
etam, sodium valproate lamotrigine, topiramate, and
diphenylhydantoin. Animals were sacrificed at 28 days for
analysis of neuronal and glial cell density and for measure-
ment of levels of neuropeptides in the hippocampal tissue.
Results: With comparison of PTZ+saline group; PTZ+
midazolam group had significantly increased levels of gala-
nin, BDNF and NGF, PTZ+levetiracetam group had
increased levels of BDNF and PTZ+sodium valproate
group had increased levels of NGF. All group of PTZ+an-
ticonvulsant drugs had significantly decreased hippocampal
CA1 ve CA3 GFAP (+) glial cells. However only
PTZ+midazolam, PTZ+levetiracetam, PTZ+ lamotrigine
and PTZ+sodium valproate groups had significantly
increased number CA1 ve CA3 neurons in the hippocampal
tissue of PTZ kindling rats.
Conclusion: Our results provide evidence of alterations in
expression of a set of neuropeptides (galanin, NPY, BDNF
and NGF) in the epileptogenic hippocampus that might be
differentially modulated in presence of anticonvulsant
drugs.
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p334 | Effect of A1 Adenosine Receptor Agonist
CCPA in Hippocampal Excitability During Brain
Development in Rats

P. Fabera*,†, M. Parizkova†, L. Uttl‡, K. Vondrakova‡,
G. Tsenov*, H. Kubova*, P. Mares*
*Institute of Physiology, Academy of Sciences of Czech Republic,
Department of Developmental Epileptology, Prague, Czech Republic;
†Second Faculty of Medicine, Charles University and Motol University
Hospital, Department of Neurology, Prague, Czech Republic; ‡National
Institute of Mental Health, Klecany, Czech Republic

Purpose: The adenosinergic system may influence
excitability in the brain. Endogenous and exogenous adeno-
sine has anticonvulsant activity, presumably by activating
A1 receptors. Administration of adenosine A1 receptor
agonist 2‐chloro‐N6‐cyclopentyladenosine (CCPA) may
thus bolster anticonvulsant effect, but may be age‐specific.
Developmental changes in A1 receptors may thus have
important role in hippocampal excitability.
Method: Hippocampal epileptic afterdischarges (ADs)
were elicited in 12‐, 15‐, 18‐, 25‐, 45‐, and 60‐day‐old rats.
Stimulation and recording electrodes were implanted into
the dorsal hippocampus. The A1 receptor agonist 2‐chloro‐
N6‐cyclopentyladenosine (CCPA, 0.5 or 1 mg/kg) was
administered intraperitoneally 10 min before the first stimu-
lation. Control animals were administered saline. All rats
were stimulated with a 2‐s series of 1‐ms pulses delivered
at 60 Hz with increasing stepwise intensity (0.05 ‐
0.6 mA). Each age and dose group comprised 9–14 ani-
mals. AD thresholds and durations were evaluated. A1
receptors were detected in the hippocampus in 12‐, 15‐,
25‐, 32‐, and 45‐day‐old rats.
Results: Both CCPA doses significantly increased hip-
pocampal AD thresholds in 12‐, 15‐, 18‐, and 60‐day‐old
rats compared to controls. The higher dose significantly
decreased AD thresholds in the 25‐day‐old rats. AD dura-
tions exhibited corresponding changes to the high dose ‐
significantly diminished in all age groups except for 25‐
day‐old rats and significantly prolonged in 25‐day‐old rats.
A1 receptor expression in the hippocampus was highest in
12‐day‐old rats and decreased thereafter.
Conclusion: The adenosine A1 receptor agonist CCPA
exhibited anticonvulsant activity at all developmental stages
studied, except in 25‐day‐old rats in which it had a procon-
vulsant effect. Age‐related differences might be due to
developmental differences in presynaptic A1 receptors on
axons of glutamatergic and GABAergic neurons in the hip-
pocampus.

p335 | Astrocytic and Microglial Polarization
After Status Epilepticus in Mice

J. Otáhal*, L. Vargová†, M. Anděrová†, J. Turečková†,
D. Kirdajová†, D. Koleničová†, P. Jiruška*
*Institute of Physiology CAS, Dpt.of Developmental Epileptology, Prague,
Czech Republic; †Institute of Experimental Medicine, Czech Academy of
Sciences, Prague, Czech Republic

Purpose: Epilepsy is a frequent chronic neurological disor-
der characterized by spontaneous seizures. Current thera-
pies of epilepsy including antiepileptic drugs and surgery
are almost in one third of patients ineffective. Recent find-
ings point towards glial cells, as they play an important
role in maintaining desired excitatory/inhibitory balance,
and might thus contribute to both epilepto‐ and ictogenesis.
Analogically to M1 (pro‐inflammatory) and M2 (anti‐
inflammatory) phenotypes of microglia, two different types
(A1 and A2) of reactive astrocytes have been identified in
the brain after neuroinflammation or ischemia. Importantly,
A1 astrocytes lose their normal neuron protective function
and gain a new neurotoxic property. They are characterized
by upregulation of many classical complement cascade
genes, which have been shown to be destructive to
synapses. We aim to clarify what is the polarization of
microglia and astrocytes after status epilepticus.
Method: To assess region‐specific heterogeneity of epilep-
tic and healthy mouse brain tissue we employed real time
quantitative PCR (RT‐qPCR) to elucidate the differences
between cortex and hippocampus. Expression of 40 genes
was evaluated in mouse brains 3 weeks after the status
epilepticus. Status epilepticus was induced by i.p. injection
of pilocarpine (300 mg/kg) in adult C57/Bl6 mice (5–
8 weeks) pretreated with scopolamine (1 mg/kg). Status
epilepticus was stopped by i.p. application of diazepam
(5 mg/kg) 60minut after the SE development.
Results: In genes, expressed predominantly by distinct
types A1/A2 astrocytes or M1/M2 microglia, we revealed
significant changes in hippocampus and cortex in compar-
ison with control tissue. Interestingly, expression levels of
the distinct genes vary considerably between brain regions,
suggesting a different response to SE in these structures,
especially with respect to glial subpopulations.
Conclusion: Our data suggest that both microglia and
astrocytes are polarized more to the neurotoxic phenotype
during epileptogenesis (3 weeks after status).
The project was supported by grant #15‐33115A from
Czech Health Research Council.
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p336 | The Role of Kainate Receptors in
Epileptic Discharges During Entorhinal Cortex
Development, an Ex Vivo Study

K. Szádeczky-Kardoss*, T. Májer*, S. Borbély*, I. Világi*
*ELTE Eötvös Loránd University, Institute of Biology, Department of
Physiology and Neurobiology, Budapest, Hungary

Purpose: Kainate receptors (KRAs) have important role in
the modulation of physiological and pathophysiological
oscillatory mechanisms, like epileptic discharges. Although
the activation of these receptors could not initiate seizures,
they are proved to define the depolarization envelope of
cells.
We aimed to characterize epileptic discharges provoked by
magnesium‐free ACSF in different developmental terms
and to define how KARs are involved in these processes
by the use of GluK1/2 antagonist UBP‐296.
Method: We examined the role of KARs in the entorhinal
cortex (one of the main initiation foci of temporal lobe epi-
lepsy). Combined hippocampal‐entorhinal rat brain slices
from different ages (P14, P21, P28, young, and old adult
animals) were tested. Electrophysiological signals were
recorded by multi electrode arrays (MEA, 8x8 grid).
Parameters of field potential (frequency, amplitude, burst
length, CSD‐activity) and single cell activity (firing num-
bers, activation windows) were analysed.
Results: The highest seizure frequencies were detected at
P14 (0.13 ± 0.04 Hz), while the lowest at P28
(0.02 ± 0.01 Hz). Burst length was the longest at P28
(29.3 ± 9.6 s) animals. The effect of the antagonist was the
most powerful in young adult group (reduced burst length
to 55.9 ± 5.6%) in the level of field potential but changes
were significant in all age‐groups except in P21. We exam-
ined cellular activity and found that length of active win-
dow in layer II/III was very similar to burst length in field
potential, while in layer V we could not find any difference
between age‐groups.
Conclusion: Based on our results from different age
groups we can summarize that KARs participate mainly in
the propagation of seizures activity, and KAR antagonists
could strongly decrease the length of epileptic bursts in
P28 and young and old adults. We can conclude that it is
worth to investigate these receptors further as they could
be new potential targets of antiepileptic treatments.
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p338 | Effect of Single Oral Administration of
the T‐Type Calcium Channel Blocker Act‐709478
Alone or in Combination with Levetiracetam or
Valproic Acid on Seizure Activity in Audiogenic
Seizure‐Sensitive Juvenile DBA/2J Mice, A Model
of Generalized Tonic‐Clonic Seizures

M. Kessler*, H. Roellinger*, H. Massinet*, C. Roch*
*Idorsia Pharmaceuticals, Allschwil, Switzerland

Purpose: Increased activity of T‐type calcium channels is
linked to idiopathic generalized epilepsies. Blocking these
channels might be a new treatment option. ACT‐709478 is
a selective, orally available triple T‐type calcium channel
blocker. The aim of the study was to evaluate the potential
of ACT‐709478, given alone or as co‐treatment with
another anti‐epileptic drug, to block convulsive seizures in
audiogenic seizure‐sensitive juvenile DBA/2J mice, a
model of generalized tonic‐clonic seizures.
Method: The efficacy of oral administration of ACT‐
709478 alone or in combination with levetiracetam or val-
proic acid on the severity of behavioral seizure response to
an auditory stimulus in juvenile male DBA/2J mice was
assessed.
Results: ACT‐709478, alone, dose‐dependently reduced
the severity of the sound‐induced tonic‐clonic seizure.
Combining ACT‐709478 and levetiracetam or valproic acid
enhanced efficacy against sound‐induced convulsive sei-
zures compared to treatment with one anti‐epileptic drug
alone. Suppression of tonic‐clonic seizures in mice was
achieved with 300 mg/kg ACT‐709478, 50 mg/kg leve-
tiracetam or 400 mg/kg valproic acid given alone. Com-
bined administration of a sub‐efficacious dose of ACT‐
709478 (10 mg/kg) with a sub‐efficacious dose of leve-
tiracetam (1 mg/kg), revealed a synergistic anticonvulsive
effect. Combined administration of a sub‐ or partially effi-
cacious dose of ACT‐709478 (10 or 30 mg/kg) with a sub‐
efficacious dose of valproic acid (100 mg/kg), revealed also
synergistic anticonvulsive effect.
The enhanced anticonvulsive efficacy did not result from
pharmacokinetic interaction of ACT‐709478 with levetirac-
etam or valproic acid.
Conclusion: The selective triple T‐type calcium channel
blocker, ACT‐709478, has anticonvulsive efficacy in the
mouse model of generalized convulsive seizure and its
effect is synergistic with those of levetiracetam or valproic
acid.
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p339 | Effect of Oral Administration of the T‐
Type Calcium Channel Blocker Act‐709478 on
Generalized Non‐Convulsive Seizures in the WAG/
Rij Rat Model of Absence Epilepsy

M. Kessler*, H. Roellinger*, E. Hubert*, C. Roch*
*Idorsia Pharmaceuticals, Allschwil, Switzerland

Purpose: Increased activity of T‐type calcium channels is
linked to childhood absence epilepsy and other forms of
idiopathic generalized epilepsies. ACT‐709478 is a selec-
tive, orally available triple T‐type calcium channel blocker.
The aim of the study was to evaluate the impact of single
or repeated administration of ACT‐709478 on spontaneous
generalized non‐convulsive seizures in the WAG/Rij (Wis-
tar Albino Glaxo rats from Rijswijk) rat model of absence
epilepsy. Valproic acid was used as active reference for
comparison.
Method: The efficacy of ACT‐709478 and valproic acid
was assessed in freely moving WAG/Rij rats implanted
with telemetry devices allowing continuous recordings of
the electroencephalogram. They were orally administered
once a day before the dark phase for one day and, for
ACT‐709478, in addition for 5 consecutive days. Number
and cumulative duration of seizures were measured.
Results: Single oral doses of 1, 3, or 10 mg/kg ACT‐
709478 dose‐dependently and significantly decreased num-
ber and cumulative duration of seizures over the 12 h per-
iod following administration. The dose of 10 mg/kg
suppressed seizures nearly completely for the first 8 h fol-
lowing administration. A single oral dose of 400 mg/kg
valproic acid significantly decreased the number and the
cumulative duration of seizures without reaching seizure
suppression.
Repeated daily oral administration of 10 mg/kg ACT‐
709478 for 5 days, significantly decreased number and
cumulative duration of seizures. Over the 12 h dark period
following each administration, number and cumulative
duration of seizures were decreased with seizure suppres-
sion for the first 6 to 8 h. The effect was maintained over
the treatment period, showing absence of tachyphylaxis.
Conclusion: ACT‐709478 strongly decreased generalized
non‐convulsive absence‐like seizures in the WAG/Rij rat
model. In contrast to valproic acid, it suppressed seizures
for several hours. Those data suggest a high potential of
ACT‐709478 for the treatment of absence seizures and
related epilepsies.

p340 | Influence of Brivaracetam on Cognitive
Function in Patients with Focal Epilepsy

A. Lebedeva*, D. Zhuravlev*, S. Burd*, I. Kovaleva*,
M. Mironov*, Y. Rubleva*
*Pirogov Russian National Research Medical University (RNRMU),
Moscow, Russian Federation

Purpose: The aim of the study was to analyze the influ-
ence of BRV on cognitive functions for patients with focal
epilepsy with persistent seizures in the regime of duother-
apy.
Method: Eleven patients aged 23–45 years were examined,
despite the ongoing therapy. 7 patients received valproic acid
(VPA) at a dose of 1500–3000 mg, 5 patients received car-
bamazepine at a dose of 800–1000 mg. Seizures persisted
with a frequency of 2–4 focal seizures per month with motor
manifestations. All patients were examined using the MoCA
test, a cognitive evoked potential P300, the frequency of sei-
zures in the patient′s diaries was estimated before addition to
the treatment of Brivaracetam 150 mg / day and 1 year after
the initiation of Brivaracetam.
Results: when BRV was joined to the basic therapy more
than 50% reduction in the frequency of seizures in all
patients was achieved. When assessing the MoCA‐test
scale, it was found that before the start of the BRV the
mean score was 26.2 ± 1.4 points vs 29.1 ± 0.3 points
after 1 year, which corresponded to the norm (p < 0.04).
Latency P300 385.6 ± 3.9 ms vs 375.3 ± 3.46 ms at the
second visit (p < 0.01). The amplitude of P300 is
6.05 ± 0.23 mv vs 6.8 ± 0.25 mv (p > 0.05). A correla-
tion relationship was established with an increase in the
score on the MoCa‐test scale and a decrease in the P300
latency (r −0.248; p‐0.03). A decrease in the latency of the
cognitive evoked P300 potential may indicate an improve-
ment in the processes of recognition and differentiation,
and, indirectly, an increase in the amount of short‐term
memory.
Conclusion: the use of BRV as an adjunctive therapy
allows to achieve a reduction in the frequency of seizures.
BRV has a positive effect on cognitive function.

p341 | Switching of Patients with Focal Epilepsy
from Carbamazepine to Eslikarbazepine Acetate in
Connection with Side Effects of Carbamazepine

S. Burd*, A. Lebedeva*, Y. Rubleva*, D. Zhuravlev*
*Pirogov Russian National Research Medical University (RNRMU),
Moscow, Russian Federation

Purpose: To assess the efficacy and dynamics of the side
effects of switching from carbamazepine (CBZ‐CR) to
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eslikarbazepine acetate (ESL) in patients with focal epi-
lepsy in monotherapy.
Method: 13 patients with structural focal epilepsy with the
remission on the background of taking CBZ‐CR at a dose
of 600–800 mg per day with relapse of seizures. When we
increase the dose of CBZ‐CR to 1000–1200 mg per day,
there were central nervous system side effects: nausea,
diplopia, weakness, drowsiness, especially in the morning,
which violated the quality of life, required the abolition or
replacement of AEDs.
Results: Patients were transferred from CBZ‐CR to ESL at
a dose of 800–1200 mg once daily in 1: 1.3 mode over-
night. Eight patients received 800 mg of ESL, 5 patients
received 1200 mg. The frequency of seizures in patients′
diaries and the side effects at the titration stage and
4 months after switching to ESL were assessed. Complaints
about drowsiness and weakness were observed in 7 patients
(5 patients under 1200 mg, 2 patients under 800 mg ESL)
in the morning, but complaints about diplopia, unsteadiness
during walking and nausea did not disturb, in 6 patients (5
patients under 800 mg, 1 patient under 1200 mg ESL),
only complaints of weakness persisted, which regressed
within a few hours. When analyzing the diary data of
patients 4 months after the trip, all patients were in remis-
sion. In 12 patients, complaints from the CNS regressed, 1
patient (1200 mg ESL) had asthenia, weakness after 1–2 h
after awakening.
Conclusion: It is advisable to switch from CBZ‐CR to
ESL due to side effects from the CNS, while maintaining
the effectiveness of therapy and improving the quality of
life of patients. ESL at a dose of 800–1200 mg is well tol-
erated, the side effects are transient and rapidly regress.

p342 | Tocilizumab Prevents the Epileptogenesis
and Psychiatric Comorbidity in WAG/Rij Rats, A
Genetic Model of Absence Epilepsy,
Epileptogenesis and Mild‐Depression Comorbidity

R. Citraro*, A. Leo*, V. Cassano*, L. Iannone*, M. Tallarico*,
G.D. Sarro*, E. Russo*
*University of Catanzaro, Science of Health, Catanzaro, Italy

Purpose: Experimental and clinical findings support a cru-
cial role of inflammatory cytokines in epilepsy in particu-
lar, in the mechanisms underlying the generation of
seizures (epileptogenesis) (1). The increased expression of
IL‐6 both in brain and blood is closely associated with sei-
zures and epilepsy (2). Tocilizumab (TCZ) is a humanized
antihuman IL‐6 receptor antibody that recognizes both the
membrane‐bound and the soluble form IL‐6R and specifi-
cally blocks the proinflammatory effects of IL‐6 (3). We

studied the early chronic effects of TCZ (10 and 30 mg/kg/
day, sc once a week) on the development of absence sei-
zures and psychiatric comorbidity in WAG/Rij rats.
Method: For the early chronic treatment, drug effects on the
epileptogenesis were measured on electroencephalographic
[EEG] recordings, both 1 and 5 months after treatment with-
drawal following our previously validated protocol (4). The
effects of TCZ in epilepsy comorbidity were evaluated in
forced swimming test (FST) for depressive‐like behavior and
elevated plus maze (EPM), for anxiety (4).
Results: TCZ, at both doses, significantly reduced the
development of absence seizures in adult WAG/Rij rats at
6 months of age (1 month after treatment suspension) com-
pared with untreated controls showing clear antiepilepto-
genic effects. This effect was not maintained when
reassessed 4 months later (10 months of age). Decreased
absence seizures development at 6 months of age was
accompanied by reduced depressive‐like behaviour in FST
whereas no effects were observed on anxiety‐related beha-
viour both at 6 and 10 months of age.
Conclusion: We suggest the possible role of IL‐6 and con-
sequent neuroinflammation in the epileptogenic process
underlying the development of absence seizures in WAG/
Rij rats.
1. Vezzani A, et al. Epilepsia 2002; 43:30–5.
2. Uludag IF, et al. Seizure. 2015; 26:22–5.
3. Nishimoto N, Kishimoto T. Handb Exp Pharmacol.
2008; 181:151–60.
4. Citraro R, et al., Epilepsia 2017; 58:231–238.

p343 | Histone Deacetylase Inhibitors Show
Antiepileptogenic and Antidepressant Effects in the
WAG/Rij Rat Model of Absence Epilepsy

G.D. Sarro*, R. Citraro*, C.D. Caro*, V. Nesci*, A. Leo*,
N. Amodio†, A. Calignano‡, E. Russo*
*University of Catanzaro, Science of Health, Catanzaro, Italy; †Magna
Graecia University and Translational Medical Oncology Unit, Salvatore
Venuta University Campus, Experimental and Clinical Medicine,
Catanzaro, Italy; ‡University of Naples Federico II, Pharmacy, Naples,
Italy

Purpose: Recently the modulation of chromatin structure
through histone modifications has emerged as an important
regulator of gene transcription in the brain and altered his-
tone acetylation seems to contribute to changes in gene
expression associated with epilepsy and the epileptogenic
process (1). Aim of this study was to evaluate the effects of
Histone deacetylases inhibitors (HDACi) in the WAG/Rij
rat model of absence epilepsy and related comorbidities.
Method: Valproate (VPA; 200 mg/kg/day o.s.) and Buty-
rate (BUT; 30 mg/kg/day o.s.) treatments effects for
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17 weeks were studied according to our previously vali-
dated protocol (2) by analysis of EEG recordings, whereas
the psychiatric/neurologic comorbidity effects were evalu-
ated in behavioral tests: elevated plus maze (EPM), forced
swimming test (FST) and passive avoidance (PA).
Results: Early‐chronic HDACi treatment, started before
absence seizure onset, significantly reduced the develop-
ment of absence epilepsy (VPA ‐75%, BUT ‐51%),
improved depressive like‐behavior and cognitive perfor-
mance in WAG/Rij rats. Rats also showed reduced acetyla-
tion of histones analyzed by Western Blotting of
homogenized brain in comparison to WAG/Rij before the
onset of seizure. Early‐chronic HDACi treatment triggered
acetylation of histones and α‐tubulin suggesting that
HDAC‐dependent mechanisms are involved in the
antiepileptogenic and psychiatric comorbidity of these
drugs.
Conclusion: We suggest that histone modifications may
have an important role in the development of absence epi-
lepsy and HDACi early treatment may be a possible strat-
egy for preventing epileptogenesis and comorbidities.
1. Citraro R, et al. Curr Pharm Des. 2017; in press.
2. Citraro R, et al. Epilepsia 2017; 58:231‐238.

p344 | Cognitive Impairment in the WAG/Rij
Rat Absence Model is Secondary to Absence
Seizures and Depressive‐Like Behavior

A. Leo*, R. Citraro*, M. Tallarico*, V. Nesci*, E. Fedosova†,
K. Sarkisova†, E. Russo*
*University of Catanzaro, Science of Health, Catanzaro, Italy; †Institute
of Higher Nervous Activity and Neurophysiology RAS, Moscow, Russian
Federation

Purpose: To date, comorbidities remain an urgent unmet
need in epilepsy field. Experimental animal models of epi-
lepsy represent a valid tool not only to study epilepsy but
also its associated comorbidities1. The WAG/Rij rat is a
well‐established genetically‐based model of absence epi-
lepsy with depressive‐like comorbidity, in which recently
was also detected cognitive impairment2, 3. Based on this
background, the aim of this study was to clarify whether
this cognitive decline is secondary or not to absence sei-
zures and/or Depressive‐like behavior.
Methods: The behavioral performance of untreated and
Ethosuximide‐treated (300 mg/Kg; 17 days) WAG/Rij rats
at 6 and 12 months of age were assessed in several tests:
forced swimming test, objects recognition test, social
recognition test, Morris water maze (MWM) and passive
avoidance (PA). Aged matched Wistar rats were subjected
to the same tests and treatment protocol.

Results: WAG/Rij rats, at 6 and 12 months of age, pre-
sented an increased depressive‐like behavior in comparison
to age‐matched Wistar rats. The depressive‐like behavior,
in WAG/Rij rats of both ages, was rescued after sub‐
chronic treatment with Ethosuximide. Regarding cognitive
performance, at 6 months of age any significant difference
was detected, in MWM and PA, between WAG/Rij and
age‐matched Wistar rats. At odds, at 12 months of age,
WAG/Rij rats have shown a cognitive decline in compar-
ison to Wistar rats. The sub‐chronic treatment with Etho-
suximide was able to rescue these cognitive alterations.
Conclusion: This study confirms an age‐dependent mem-
ory impairment in WAG/Rij rats in comparison to age‐
matched Wistar rats. However, these cognitive deficits were
rescued after Ethosuximide treatment. Therefore, we can
conclude that cognitive impairment is secondary to absence
seizures in this animal model.
[1] Terrone G, et al. Pharmacol Res, 2016.
[2] Jafarian M, et al. Neuroscience, 2015.
[3] Russo E, et al. Neurosci Biobehav Rev, 2016.

p345 | KEAP1 Inhibition is Neuroprotective and
Suppresses the Development Of Epilepsy

T. Shekh-Ahmad*, R. Eckel*, S. Dayalan Naidu†, M. Higgins†,
M. Yamamoto‡, A. Dinkova-Kostova†,§, S. Kovac*,¶,
A.Y. Abramov*, M.C. Walker*
*UCL Institute of Neurology, Department of Clinical and Experimental
Epilepsy, London, United Kingdom; †University of Dundee, Jacqui Wood
Cancer Centre, Division of Cancer Research, School of Medicine,
Dundee, United Kingdom; ‡Tohoku University Graduate School of
Medicine, Department of Medical Biochemistry, Sendai, Japan; §Johns
Hopkins University School of Medicine, Department of Pharmacology and
Molecular Sciences and Department of Medicine, Baltimore, MD, United
States; ¶Department of Neurology, University of Muenster, Muenster,
Germany

Hippocampal sclerosis is a common acquired disease that
is a major cause of drug resistant epilepsy. A mechanism
that has been proposed to lead from a brain insult to hip-
pocampal sclerosis is the excessive generation of reactive
oxygen species, and consequent mitochondrial failure.
Here we use a novel strategy to increase endogenous
antioxidant defenses by upregulating the transcription fac-
tor, nuclear factor erythroid 2‐related factor 2 (Nrf2) by
using RTA 408, which we show activates Nrf2 through
inhibition of Kelch like ECH associated protein 1 (Keap 1)
through its primary sensor C151.
We next determined the functional effect of Keap1 inhibi-
tion by RTA 408 in the low Mg2+ in vitro epileptiform
activity model.
Pre‐incubation (200 nM, 24 h) of the cells with RTA 408
did not change the frequency or coastline of low Mg2+‐
induced calcium spikes in neuronal culture, suggesting that
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activation of Nrf2 with 200 nM RTA 408 did not change
vesicular glutamate release or activation of NMDA recep-
tors in the low Mg2+ model.
Prolonged seizure‐like activity induces mitochondrial mem-
brane potential depolarization (Δψm). RTA 408 protected
neurons against decrease in Δψm (from 30% to 10%).
RTA 408 (200 nM, 24 h) significantly reduced the rate of
ROS production in neurons during seizure‐like activity 2,
10 and 15 min after exposure to low‐Mg2+, and almost
completely prevents seizure‐like activity induced neuronal
cell death.
RTA 408 given after status epilepticus in vivo increased
ATP, prevented neuronal death, and dramatically reduced
(by 94%) the frequency of late spontaneous seizures for at
least four months following status epilepticus.
Thus, acute Keap1 inhibition following status epilepticus
exerts a neuroprotective and disease modifying effect, sup-
porting the hypothesis that reactive oxygen species genera-
tion is a key event in the development of epilepsy.

p346 | An Audit of Brivaracetam in Patients
With Drug‐Resistant Epilepsy and Psychiatric
Comorbidities

E. Theochari*, H. Cock*,†, D. Lozsadi*, C. Galtrey‡, J. Arevalo‡,
M. Mula*,†

*St George's University Hospitals NHS Foundation Trust, Atkinson
Morley Regional Neuroscience Centre, London, United Kingdom; †St
George's University of London, Institute of Medical and Biomedical
Education, London, United Kingdom; ‡Frimley Health NHS Foundation
Trust, London, United Kingdom

Purpose: This is an audit of efficacy and tolerability of
Brivaracetam (BRV) in patients with drug‐resistant epilepsy
and psychiatric comorbidities.
Methods: Hospital notes of all patients with drug‐resistant
epilepsy and psychiatric comorbidities started on BRV at
the Epilepsy Outpatient Clinics, St George's University
Hospital and Frimley Health were retrospectively reviewed.
Results: A total of 24 patients (19 females), mean age
(SD) 39.9 (13.9), were identified. Among them, 19 had
focal epilepsy, 4 had generalised epilepsy and 1 had
unclassified epilepsy. Median number of concomitant
AEDs when BRV was started was 3, median number of
previously failed AEDs 4.5. Median number of comorbidi-
ties 2 (including medical, neurological and psychiatric),
70.8% had mood disorders (depression or bipolar disorder),
16.6% intellectual disabilities with challenging behaviour
and 8.3% psychoses. A total of 91.6% had received Leve-
tiracetam (LEV) before and LEV was discontinued because
of side effects in 50% of cases (in all cases depression or
aggressive behaviour). In 29.1% of cases BRV was

switched directly from LEV. Median BRV dose was
125 mg. A total of 33.3% of patients reported side effects.
Depression was reported by 8.3%, aggressive behaviour by
12.5%, 8.3% developed acute suicidal ideation. In the sub-
group of patients who had previously discontinued LEV
because of psychiatric adverse events, 8.3% developed
depression and 25% developed aggressive behaviour. A
total of 37.5% discontinued BRV, 44.4% because of lack
of efficacy, 44.4% because of side effects, 11.1% because
of lack of efficacy and side effects. In 37.5% seizure fre-
quency remained unchanged, 37.5% had at least 50% sei-
zure reduction but none of them became seizure free.
Conclusion: BRV seems to be better tolerated than LEV
in complex patients with psychiatric comorbidities,
although there does not seem to be an additional benefit in
terms of seizure control.

p347 | Sparteine Has an Anticonvulsant Effect in
the Status Epilepticus Induced by
Pentylenetetrazole, Associated With Neuronal
Preservation and Reactivity of Astrocytes

F.V. Villalpando Vargas*, L.G. Medina Ceja*, E.A. Enciso
Madero*
*University of Guadalajara, Departamento de Biología Celular y
Molecular, Guadalajara, Mexico

Purpose: Determinate the effective anticonvulsive dose of
sparteine at behavioral and EEG level with a correlate with
its morphological effect in a model of status epilepticus.
Method: Male Wistar rats (250–320 g) were implanted
with eight superficial electrodes to EEG recording and con-
vulsive behavioral was evaluated according to Velisek′s
scale, all drugs were administrated intraperitoneal. To
determinate effective dose animals were divided in control
(saline solution [SS, 0.9%], pentylenetetrazole [PTZ]
90 mg/kg, and sparteine sulfate pentahydrated [Sp], 13, 20
and 30 mg/k, Sigma‐Aldrich, USA) and experimental (Sp
30 min before PTZ [Sp+PTZ]) groups (n = 7 per group)
and were recorded for 3.5 h, consequently were perfused to
cresil violet stain (CV). To correlate the morphological
effect, other animals were used as control (SS, PTZ and
Sp30; n = 3) and experimental (Sp30 + PTZ, n = 4)
groups which were recorded for 3.5 h, then placed in
video‐monitoring for 69 hfollowed by perfusion to CV and
inmunohistochemistry (IH, NeuN and GFAP).
Results: The most effective dose observed was Sp30 in
which the severity of convulsions was decreased or inhib-
ited. The epileptiform activity was blocked (50%) and after
3 h, cellular‐layer conservation was observed in dentate
gyrus (DG), CA1 and CA3. Furthermore, Sp30 + PTZ
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group did not show seizures during video‐monitoring. After
72 h, NeuN‐IH expression was similar in all regions stud-
ied, however in CA3 was significantly diminished in PTZ
vs Sp30 + PTZ (118.6 vs. 147.5 neurons/0.75 mm2). Addi-
tionally, a significant increase in GFAP‐IH expression of
Sp30 was showed in all regions studied. Cellular thickness
was similar in all groups; however a decrease in Sp30 +
PTZ vs. Sp30 in CA3 was observed (74.74 vs. 118.1 μm).
Conclusion: Sp30 exhibited a better anticonvulsant effect
compared to other dosage tested, while neuronal quantifica-
tion was preserved after PTZ administration in pretreated
animals and an increase of astrocytes were observed in
Sp30 group.
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p348 | Neurophysiologic Aspects of Diagnosis
and Surgical Treatment in Drug‐Resistant
Temporal Lobe Epilepsy Basing on Epileptogenesis
Conception

S. Kravtsova*, T. Stepanova*, V. Kasumov*, V. Borovikova*,
V. Bersnev*, A. Ulitin*
*Russian A.L. Polenov Neurosurgical Institute (affiliated branch of
National Almazov North‐West Medical Research Centre), St. Petersburg,
Russian Federation

Purpose: Optimization of presurgical diagnostics and sur-
gical treatment in drug‐resistant temporal epilepsy basing
on neurophysiological biomarkers of epileptogenesis.
Method: Electroclinical examination and surgical treatment
results in over 300 drug‐resistant traumatic temporal epi-
lepsy patients aged 18–56 were analyzed. An algorithm for
local diagnostics of epileptic foci comprising neurophysio-
logical (EEG, ECoG, ESCoG, SEEG) and neuroimaging
(MRI, PET) technologies was developed. A program apply-
ing neurophysiologic and visualizing technologies to study
chronotopology of epileptogenesis in the process of parox-
ysmal syndrome forming has been elaborated.
Results: A strict‐indications protocol to surgical patient
selection was developed. In the clinics of temporal epilepsy
certain regularities of epileptogenesis were revealed at the
level of morphofunctional organization of temporal epilep-
tic foci and EEG‐ECoG‐SEEG analysis. It was shown that
temporal epileptogenesis is characterized by peculiar local-
ization and extent of the epileptic temporal focus. In our
series, ECoG‐ESCoG studies revealed a vast epileptic area,
comprising combined neocortical and limbic (hippocampus,

amygdala) damage in the majority of patients (79%), thus
optimizing the strategy of open surgical treatment (anterior
temporal lobectomy) with additional use of multiple subpial
transection in eloquent cortex. Peculiar features of the
forming extratemporal epileptogenesis responsible for focal
epileptic seizures depending on specific brain areas
involvement and routes of epileptization have been
depicted. SEEG data helped follow the limbical‐brainstem
ways of extratemporal epileptization: the hippocampus and
amygdala via anterior thalamic nuclei enter the Papez and
Nauta cyclic circles system, which should be considered in
stereotaxic interventions.
Conclusion: The system (algorithm) of presurgical diag-
nosing based on the use of a complex of modern neuro-
physiologic and neuroimaging technologies aimed at
obligatory preoperative and intraoperative precision of the
epileptic focus localization worked out at the Institute
served the basis of strictly differentiated approach in plan-
ning the strategy, tactics and the volume of adequate surgi-
cal intervention.

p349 | Focal Cortical Dysplasia: Impact of Age
of the Onset of the Disease and Epilepsy Duration
on Eeg Patterns of Epileptogenic Zone

M. Korsakova*, A. Kozlova*, N. Arkhipova*, L. Shishkina*,
P. Vlasov*, E. Masherov*, A. Vorobyev*, A. Melikyan*,
E. Troshina*
*N.N. Burdenko NSPCN, Moscow, Russian Federation

Purpose: To evaluate the relationship between different
types of focal cortical dysplasia (FCD) and the age at onset
of epilepsy, the duration of disease and various seizure
onset EEG‐patterns.
Method: 38 children (6 months to 15 years old, med ‐
3 years old) with FCD and drug‐resistant focal epilepsy were
operated on through 2010 and 2016. Pathology was classi-
fied according latest FCD classification adopted by ILAE:
Type I ‐ 9 patients (24%), Type II‐19 patients (50%), Type
III ‐ 10 cases (26%). In the last group: FCD III b‐ 5 cases,
FCD III d‐ 4 cases, and one patient with an FCD Type III c.
The ictal onset EEG patterns vary widely among patients:
diffuse electrodecrement followed by focal rhythmic activ-
ity ‐ 10 patients (26%); focal rhythmical activity only ‐
other 10 patients (26%); diffuse electrodecrement followed
by generalized rhythmical activity ‐ 7 patients (18.5%);
generalized discharge with subsequent background slowing
‐ 3 patients (8%); absence of any remarkable changes ‐ 1
case (3%). Furthermore the age of onset of epilepsy, the
duration of disease and the age at surgery were compared
with histology and ictal onset patterns.
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Results: Children with Type III FCD were older and had
longer history of epilepsy until surgery comparing to those
having a Type I FCD. Diffuse electrodecrement and local
rhythmical activity were common finding in rather older
children. Diffuse electrodecrement at seizure onset corre-
lated positively with longer duration of disease and the age
at surgery. ANOVA p < 0.05%.
Conclusion: Patients with FCD Type III had generally
longer history of disease and were of greater age at onset
of epilepsy and at subsequent surgery. Younger patients
with lower age tend to have FCD type I, II, and commonly
presented with diffuse electrodecrement at seizure onset.

p350 | Diagnostic Utility of Home Ambulatory
Video‐Eeg in a Secondary Care Centre: A
Retrospective Evaluation

K. Waraich*, E. Schnabel*, P. Tittensor*, A. Lawley*,
F. Manfredonia*
*Royal Wolverhampton NHS Trust, Wolverhampton, United Kingdom

Purpose: The demand for long term EEG is increasing.
Therefore, prospects of home video ambulatory EEG
(haVEEG) seem promising in improving diagnoses and in
relieving pressure from tertiary services and inpatient video
telemetry units. However, this tool poses new challenges
and its diagnostic power is not yet clear. With this in mind,
we have reviewed a large cohort of patients attending our
Neurophysiology Unit for haVEEG.
Method: 73 Video ambulatory EEG studies were reviewed.
Four studies were excluded, leaving a caseload of 69
patients. Referral criteria included patients with at least twice
weekly events. The age range was 6–76 years with a mean
age of 39 years. The female to male ratio is 1.3:1. Video was
activated and co‐recorded in 81% of cases (56/69). Regional
referrals came mainly came from neurology (N = 60), fol-
lowed by paediatrics (N = 7), and finally neurorehabilitation
(N = 2). Reasons for absence of video recordings included
patient error, artefact interference or technical issues.
Results: Typical clinical events were captured on in 25 %
of cases, though only 16 % included corroborative video‐
evidence. 84% (58/69) of studies provided diagnostically
useful information and management decisions were affected
in 73% (8/11) of studies where a typical clinical event was
captured on video. Out of the 35 patients diagnosed with
NEAD, use of video allowed 16 patients to have a “docu-
mented” diagnosis with the remainder being “possible”
diagnoses. Post‐test diagnoses revealed 51% cases had
NEAD, 17% had an inconclusive diagnosis due to absence
of clinical events, and the remainder had other diagnoses
such as epilepsy, migraines or anxiety attacks.

Conclusion: In conclusion, the use of haVEEG has an
important role in diagnosis and affects management deci-
sions in the majority of cases. It would be beneficial to
ensure a higher uptake of video recordings through educa-
tion and training of patients.

p351 | The Role of the Mesial Temporal Lobe
Structures in Sensorimotor Gating in Humans: A
Prepulse Inhibition Study in Temporal Lobe
Epilepsy

B.G. Türk*, A. Gündüz*, M. Uzan†, Ç. Özkara*, E. M Kızıltan*
*Istanbul University, Cerrahpasa Faculty of Medicine, Neurology,
Istanbul, Turkey; †Istanbul University, Cerrahpasa Faculty of Medicine,
Neurosurgery, Istanbul, Turkey

Purpose: One of the electrophysiological methods to eval-
uate the sensory filtering function of the brain is the pre-
pulse modulation (PPM). PPM is a decrease or an increase
in the response of the organism if a lower intensity condi-
tioning stimulus is given before the test stimulus. In animal
studies, basolateral amygdala has been shown to play a role
in PPM modulation. Here, we aimed to study whether or
not the amygdala is also important for the PPM of the
humans.
Method: We included 20 patients in the study. Ten
patients had mesial temporal lobe epilepsy (MTLE group),
and the remaining ten patients were previously operated for
mesial temporal lobe epilepsy (operation group). A control
group was formed including healthy volunteers (n = 17).
Trigeminal blink reflex (TBR), PPM of TBR at 50 and
100 ms interstimulus intervals (ISIs) and recovery of TBR
were recorded. Prepulse stimulus was the stimulation of
median nerve whereas test stimulus was applied on the
supraorbital area. For recovery, we used paired supraorbital
stimuli.
Results: Baseline TBR responses or TBR recovery rates
were similar. In‐group comparisons of PPM% (R1, R2 or
R2c) at 50 ms between right and left sides of patients with
MTLE or of patients with operation disclosed no differ-
ences except PPM%‐R2 at 50 ms in the operation group
which was significantly lower on the left side compared to
those on right side. In between‐group analysis, PPM%‐R2
at 50 ms was significantly higher in patients with MTLE
compared to other two groups.
Conclusion: Our results show that PPM%‐R2 at 50 ms
was significantly higher in patients with MTLE compared
to other two groups. The PPM%‐R2 is presumably con-
trolled by a more complex circuit, and the prepulse inhibi-
tion is reduced in the presence of temporal lobe epilepsy,
whereas it is normalized by operation.
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p352 | Poor Seizure Control in Common
Epilepsies Associates with Slower and Frontally‐
Shifted Alpha Rhythm

E. Abela*,†, A. Pawley*, C. Tangwiriyasakul*, S.N. Yaakub‡,
F. Chowdhury§, E. Robert†, M. Richardson*,†

*King's College London, Basic and Clinical Neuroscience, London,
United Kingdom, 2King's College Hospital, Centre for Epilepsy, London,
United Kingdom; ‡King's College London, Division of Imaging and
Bioengineering, London, United Kingdom, 4National Hospital for
Neurology & Neurosurgery, London, United Kingdom

Purpose: Recent studies indicate that the EEG alpha
rhythm decelerates and shifts anteriorly in both focal and
idiopathic generalised epilepsies, and computational models
suggest that such a low‐frequency alpha regime might
reflect a seizure‐prone state. We therefore tested the
hypothesis that alpha deceleration and spatial redistribution
is associated with poor seizure control.
Method: We conducted a prospective EEG study in
n = 63 epilepsy patients and n = 40 matched healthy con-
trols (HC). EEG data consisted of 20‐second recordings of
eyes‐closed wakefulness without interictal abnormalities.
We used a Fast Fourier Transform to power spectra from 2
to 20 Hz with 1 Hz resolution for each participant, and
then transformed these spectra into three dimensional
space‐frequency power images. We calculated t‐tests on
these images to examine differences between HC and
patients, IGE (n = 23) and FE (n = 39) and patients with
poor (PSZ, n = 38, > 4 seizures / month) versus those with
good seizure control (GSZ, n = 24, < 4 seizures / month),
including age, gender, and drug load as covariates. Statisti-
cal inference over space and frequency was performed
using cluster‐based permutation statistics with false‐discov-
ery rate (FDR) correction.
Results: We found a statistically significant increase in
power between 5 and 9 Hz and a decrease at 11 Hz in all
epilepsy patients compared to HC (pFDR = .015, effect
size d = 0.70). Comparison of seizure-control subgroups
revealed a power increase in the same low‐alpha frequency
band for PSZ patients (5‐8 Hz, pFDR = .015, d = 0.94);
this effect was seen across the whole scalp, with maxima
at T3, T5 and F3. No statistically significant effects were
found when comparing syndrome subgroups, or when cor-
relating against drug load and disease duration.
Conclusion: Spatio‐spectal shifts of the alpha rhythm seem
to be a generic marker of seizure control in common epi-
lepsy syndromes.

p353 | Clinical Significance of the Long‐Loop
Reflex and Giant Evoked Potentials in Benign
Adult Familial Myoclonic Epilepsy

A. Demura*, Y. Demura*, M. Ota†, M. Kinoshita‡

*Utano National Hospital National Hospital Organization, Clinical
Laboratory, Kyoto, Japan; †Kyoto University Graduate School of
Medicine, Neurology, Kyoto, Japan; ‡Utano National Hospital National
Hospital Organization, Neurology, Kyoto, Japan

Purpose: Clinical manifestation of familial epilepsy is
known to be variable within a pedigree. Here we aimed to
clarify correlation among clinical and electrophysiological
characteristics in family members with benign adult famil-
ial myoclonic epilepsy (BAFME).
Method: Four family members in a certain pedigree were
analysed. A 59‐year‐old Japanese woman (Patient 1) started
having myoclonus and photosensitivity in her 30s, devel-
oped generalized convulsive seizures at age 52, and has
been treated with valproate. Her two daughters in their 20s
(Patient 2 and Patient 3) exhibited myoclonus mainly in
legs. Subject 1 was an asymptomatic son of Patient 1.
Results: A long‐loop reflex (C reflex) was elicited only in
Patient 1. Patient 1 and Patient 2 had photosensitive myo-
clonus during recording and showed high‐amplitude flash
visual evoked potentials (VEPs) (49.2 μV and 30.5 μV, >
mean + 2SD of control data).
Conclusion: The current study suggests that, in BAFME
family, presence of the C reflex potentially correlate with
clinical convulsive seizures, and increased amplitude of
flash VEPs can be associated with photosensitive myoclo-
nus.

p354 | Ear‐Electroencephalography for Detection
of Generalized Tonic‐Clonic Seizures

I. Zibrandtsen*,†, P. Kidmose‡, T.W. Kjaer*,†

*Zealand's University Hospital, Neurology, Roskilde, Denmark;
†University of Copenhagen, Clinical Medicine, Copenhagen, Denmark;
‡University of Aarhus, Engineering, Aarhus, Denmark

Purpose: Sudden unexpected death in epilepsy (SUDEP)
is associated with poor seizure control particularly for gen-
eralized tonic‐clonic seizures (GTCS). Seizure monitoring
systems using different sensor types and detection algo-
rithms have been tested. We investigate an EMG‐based
GTCS detection strategy based on recording from an in‐ear
EEG recording platform (ear‐EEG).
Method: Each ear‐EEG device has four recording elec-
trodes. References are other electrodes within the same ear-
piece (intra‐ear) or the opposite one (inter‐ear). We
examined three GTCS events in 820.7 h of simultaneous
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ear‐EEG and scalp‐EEG records from 15 patients contain-
ing. Detection was based on the variance of consecutive
samples within non‐overlapping sliding windows crossing a
set threshold value. The same approach was tested on 11
GTCS events where ear‐EEG was not available.
Results: All three GTCS were detected on inter‐ear chan-
nels without false positives across 820.7 h of ear‐EEG with
a range of detection latencies from 7 to 14 s from seizure
onset. From a single scalp‐channel the all 11 GTCS events
were detected with one false positive across 24 h of EEG.
Conclusion: Enough GTCS‐specific information is con-
tained in ear‐EEG measurements make online GTCS detec-
tion feasible. Even though the number of events in the data
are low, the amount of seizure‐free data tested gives indica-
tion that the rate of false positives can be kept low. Com-
pared to other EMG‐based GTCS detections proposals,
where the electrode is put on the body, ear‐EEG has the
benefit of EEG sampling, which can be used to estimate
sleep stages. Ear‐EEG could be used during the night for
GTCS alarm, which may help combat SUDEP mortality, at
the same time sleep architecture and non‐GTCS seizure are
more accessible.

p355 | Spike Persistence and Normalization in
Benign Epilepsy with Centrotemporal Spikes:
Implications For Management

H. Kim*, S.A. Choi*, S.Y. Kim†, W.J. Kim†, Y. Shim†,
H. Hwang*, B.C. Lim†, J.E. Choi‡, J.-H. Chae†, K.J. Kim†

*Seoul National University Bundang Hospital, Pediatrics, Bundang,
Republic of Korea; †Seoul National University Children's Hospital,
Pediatrics, Seoul, Republic of Korea; ‡SMG‐SNU Boramae Hospital,
Pediatrics, Seoul, Republic of Korea

Purpose:: 1) To determine the timing of spike normaliza-
tion in patients with benign epilepsy with centrotemporal
spikes (BECTS);
2) to identify relationships between age of seizure onset,
age of spike normalization, years of spike persistence and
treatment;
3) and to assess final outcomes between groups of patients
with or without spikes at the time of medication tapering.
Method: Retrospective analysis of BECTS patients con-
firmed by clinical data, including age of onset, seizure
semiology and serial electroencephalography (EEG) from
diagnosis to remission. All decisions regarding AED treat-
ment initiation and continuation were made clinically. Age
at spike normalization, years of spike persistence, and time
of treatment onset to spike normalization were assessed.
Final seizure and EEG outcome were compared between
the groups with or without spikes at the time of AED
tapering.

Results: One hundred and thirty‐four patients were
included. Mean age at seizure onset was 7.52 ± 2.11 years.
Mean age at spike normalization was 11.89 ± 2.11 (range:
6.3 ~ 16.8) years. Mean spike persistence was 3.76 ± 2.02
(range 0.43 ~ 10.34) years. Mean time of treatment onset to
spike normalization was 4.11 ± 2.13 (range, 0.24 ~ 10.08)
years. Younger age of seizure onset was correlated with
longer duration of spike persistence (r = −0.41,
p < 0.001). In treated patients, spikes persisted for
4.1 ± 1.95 years, compared with 2.9 ± 1.97 years in
untreated patients. No patients had recurrent seizures after
AED was discontinued, regardless of the presence/absence
of spikes at time of AED tapering.
Conclusion: Years of spike persistence was longer in early
onset BECTS patients. Treatment with AEDs did not
shorten years of spike persistence. Spikes did not normalize
immediately following treatment. Persistence of spikes at
time of treatment withdrawal was not associated with sei-
zure recurrence.
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p356 | Automathic Procedure for the
Localization of the Epileptogenic Zone Based on
Graph Analysis of Interictal Stereoeeg

G. Varotto*, R. Spreafico*, L. Tassi†, F. Gozzo†, D. Duran*,
D. Rossi*, S. Franceschetti*, F. Panzica*
*Fondazione IRCCS Istituto Neurologico Carlo Besta,, Neurophysiology,
Milano, Italy; †Centro Chirurgia Epilessia ‘Claudio Munari’, Ospedale
Niguarda,, MIlan, Italy

Purpose: The study was aimed at developping an auto-
mathic procedure, based on network connectivity analysis
of StereoEEG recordings, to support the localization of the
Epileptogenic Zone (EZ) in patient with drug resistant focal
epilepsy candidate to surgery.
Methods: 3 min of interictal sEEG recorded from 15
patients with drug‐resistan epilepsy were analyzed by
means of a bivariate non‐linear method, the non‐linear
regression index, in different frequency bands: 1–8 Hz, 13–
30 Hz, 1–30 Hz and 30–40 Hz. Graph theory based
indexes of centrality, namely degree, strenght and between-
nes centrality were calculated and used to define an auto-
mathic threshold procedure to classify SEEG contacts as
belonging or not to the EZ. To validate the procedure we
quantified the match of the EZ as classified by our method
with both the EZ as identified by clinicians during pre‐sur-
gical evaluation (pre‐surgery EZ) and, for the subgroup of
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patients who already underwent surgery, the EZ removed
after surgical resection (resected EZ).
Results: The percentage of contacts correctly classified by
the automatic procedure as pertaining to EZ based on inter-
ictal signals was high, with values of true positive classifi-
cation ranging from 58% to 100% when compared with the
pre‐surgery EZ. The values were even higher, ranging from
76% to 100% when we considered those contacts that were
actually included in the resected tissue.
Conclusion: These results enhanced that centrality (i.e. the
importance of a node to act as hub in the network), plays a
key role in epileptogenic network and strongly support our
initial hypothesis that the SEEG interictal activity contains
enough information to identify the EZ. The proposed signal
processing procedure can support clinicians in the correct
identification of the EZ and, being based only on interictal,
strongly reduce time for recording and analysis.

p357 | Decision Support System for Identifying
the Epileptogenic Zone During Preresection
Electrocorticography in Temporal Lobe Epilepsy

A. Rysz*, M. Kołodziej†, A. Majkowski†, R.J. Rak†

*Medical University of Warsaw, Department of Neurosurgery, Warszawa,
Poland; †Warsaw University of Technology, Institute of Theory of
Electrical Engineering, Measurements and Information Systems, Warsaw,
Poland

Purpose: We assessed the effectiveness of the developed
algorithm for locating the limits of the epileptogenic zone
(EZ) using automated Electrocorticography (ECoG) signal
analysis.
Method: Thirty‐three recordings in patients with temporal
lobe epilepsy operated with preresection ECoG (with 20
electrodes placed on the surface of the temporal lobe) were
analyzed retrospectively. The developed system enables
automatic determination of places where anomalies con-
nected with EZ were observed. The developed algorithm
was tested on signals recorded for 33 patients who have
undergone a tailored temporal resection and 25 of 33 were
free of disabling seizures for at last 2 years following sur-
gery. The results of the algorithm were compared with the
results of analyzes performed by clinical neurophysiologist
(algorithm vs. expert).
Results: The condition of the correct diagnosis was to
properly identify regions of the EZ (Correctly recognized
29/33 ‐ 87,8%). One or more discrepancies were detected
on any ECoG electrode, the system did not respond cor-
rectly (Incorrectly recognized 3/33 ‐ 9.09%). During test-
ing, there was also a case where the expert was not
entirely sure whether the detected discharges were associ-
ated with the EZ (Controversial 1/33–3.03%).

Conclusion: The proposed system has a satisfactory accu-
racy, and can be used as a decision‐supporting tool for pre-
resection ECoG during surgery for temporal lobe epilepsy.

p358 | Troponin I Elevation after Video‐Eeg
Documented Seizures in Refractory Epilepsy
Patients: Association with Clinical Parameters and
Sudep Risk Factors

H. Rocha*, M.T. Faria†, F. Sá*,‡, R. Farinha§, M. Campelo¶,
P. Barata Coelho**, M. Seabra††, J. Pereira†, E. Martins‡‡,
R. Rego*
*Neurophysiology Unit, Centro Hospitalar São João, Porto, Portugal;
†Nuclear Medicine Service, Centro Hospitalar São João, Porto, Portugal;
‡Neurology Service, Centro Hospitalar Lisboa Ocidental, Lisbon,
Portugal; §Clinical Pathology Service, Centro Hospitalar São João,
Porto, Portugal; ¶Cardiology Service, Centro Hospitalar São João, Porto,
Portugal; **Health Sciences Faculty, Fernando Pessoa University, Porto,
Portugal; ††Neurology Service, Centro Hospitalar São João, Porto,
Portugal; ‡‡Medicine Department, Faculty of Medicine, University of
Porto, Porto, Portugal

Purpose: Some investigators report an elevation of high
sensitivity Troponin I (hs‐TnI), a very specific biomarker
for myocardial lesion, after epileptic seizures. Also, cardiac
dysfunction may be involved in SUDEP mechanisms. We
aimed to evaluate hs‐TnI profile following video‐EEG doc-
umented seizures and the association with heart rate (HR)
variability and known SUDEP risk factors.
Method: We prospectively evaluated consecutive patients
with focal drug‐resistant epilepsy admitted for video‐EEG
monitoring, from May 2016 to December 2017. hs‐TnI
levels were measured at admission (basal) and in two sepa-
rate time points after the first recorded seizure (6 and 12–
18 h). Patients without seizures during monitoring were
excluded. An elevation of at least 50% of the basal levels
was considered significant. Demographic and clinical data
were registered, including index seizure's semiology, dura-
tion and the occurrence of postictal generalized EEG sup-
pression (PGES). HR variability measures (SDNN/
RMSSD) were calculated from a selected hour of a 48 h‐
ECG recording.
Results: 49 patients were included: 30 females, median age
of 40 (16–73) years and median epilepsy duration of 11 (1–
67) years. The majority (59%) had temporal lobe epilepsies.
Ten patients (21%) had a significant increase of hs‐TnI after
the index seizure, which was not related to age or vascular
risk factors. These values were associated with having a sec-
ondarily generalized seizure (p = 0.00), more prolonged sei-
zures (p = 0.02), PGES (p = 0.00), higher maximum ictal
HR and higher increase from basal HR (p = 0.014). We
found no significant differences between seizure frequency
or HR variability measures and hs‐TnI increase.
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Conclusion: In this population, 21% of patients had signif-
icant hs‐TnI elevation after documented seizures, mainly
when these were secondarily generalized, independently of
age or vascular risk factors. We hypothesize that postictal
hs‐TnI increase is a surrogate marker of mild transient
myocardial injury, which should be further investigated as
a contributor mechanism for SUDEP.

p359 | Low Frequency Repetitive Transcranial
Magnetic Stimulation for Refractory Status
Epilepticus and Multifocal Highly Drug‐Resistant
Epilepsy

L. Guzmán García*, E. Santamarina†, M. Toledo†, N. Raguer*,
M. Sueiras*, L. Abraira del Fresno†, X. Salas-Puig†

*Hospital Vall d'Hebron, Clinical Neurophysiology, Barcelona, Spain,
2Hospital Vall d'Hebron, Neurology‐Epilepsy Unit, Barcelona, Spain

Purpose: To explore the safety and efficacy of low fre-
quency repetitive transcranial magnetic stimulation (rTMS)
as a potential therapy in highly refractory epilepsy.
Method: We describe two cases treated with rTMS, con-
trolled with serial EEG.
Case 1: A 23 years old woman with history of traumatic
brain injury, presented with focal onset seizures consistent
with impaired awareness and right ocular‐cephalic devia-
tion. EEG showed focal left fronto‐central status epilepti-
cus. She received all lines of treatment (multiple
antiepileptic drugs and anesthetics), showing poor response.
The patient underwent 10 sessions of low frequency rTMS
(1600 pulses at 1 Hz), using 90% of Rest Motor Threshold
intensity.
Case 2: A 18 years old with multifocal refractory epilepsy
since 9, presented with increased seizures. EEG showed
high interictal activity in right posterior temporal and
fronto‐temporal regions, central‐midline and left temporal
regions. One seizure,probably originated in midline fronto‐
central areas was recorded. He underwent 4 rTMS sessions
using same protocol.
In both cases, stimulation was applied with figure of 8 coil,
over left fronto‐central regions (case 1), and over most
active foci (case2), mounted tangential to the scalp, coordi-
nated with 10–20 EEG system position.
Results: In case 1: A significant reduction of electric sei-
zures. The patient was discharged home after day 67.
In case 2: Unfortunately an exacerbation of interictal multi-
focal epileptiform discharges occured, ending in a focal
onset seizure with bilateral tonic‐clonic evolution, which
led to stop the rTMS.
Conclusion: rTMS has generated expectatives in the field
of epilepsy as a neuromodulatory treatment, and may have

a therapeutic use, overall in focal epilepsies and situations
as status A tight EEG follow‐up may predict a favorable
response or an eventual exacerbation of seizures. Further
studies are needed to determine the best candidates and
optimal parameters of this technique, in order to obtain
longer‐term outcomes.

p360 | Epitools, A Software Suite for Presurgical
Brain Mapping in Epilepsy in Intracerebral EEG
and MEG

S. Medina Villalon*,†, N. Roehri*, R. Paz‡, B. Colombet*,
S. Lagarde*,†, F. Pizzo*, F. Bartolomei*,†, R. Carron*,§, C.-
G. Benar*
*Aix Marseille Univ, Inserm, INS, Inst Neurosc Syst, Marseille, France;
†APHM, Timone Hospital, Clinical Neurophysiology, Marseille, France;
‡IFIBIO Bernardo Houssay, Grupo de Neurociencia de Sistemas,
Facultad de Medicina, Universidad de Buenos Aires‐CONICET, Buenos
Aires, Argentina; §APHM, Timone Hospital, Functional and Stereotactic
Neurosurgery, Marseille, France

Purpose: In the presurgical assessment of drug‐resistant
epilepsies, EEG / MEG and sometimes SEEG are necessary
to define the epileptogenic zone. Accurate localization of
SEEG contacts is crucial for correct data interpretation. In
addition, advanced signal processing analysis are increas-
ingly used and necessitates to be represented on the
anatomical MRI of the patient. Our objectives have been to
develop a software suite capable of:
‐ Accurately and automatically locating position of each
SEEG contact

‐ Interfacing and visualizing results of signal processing
tools in the patient′s MRI and in 3D.

Method: Firstly, we developed a software called GARDEL
that allows localizing automatically SEEG contacts, recon-
structing them in the patient′s MRI and automatically asso-
ciating to each contact a structure and / or an anatomical
label from an Atlas. Secondly, we implemented a tool for
preselecting and localizing ICA components obtained from
MEG or EEG (virtual sensors or electrodes). Thirdly, we
developed a 2D / 3D visualization tool that allows repre-
senting the patient′s SEEG electrodes within the MRI and
in 3D with brain surface rendering, and visualizing the
results of the signal processing methods implemented in
the Anywave software and its plugins: spikes rates, high
frequency oscillation rate, epileptogenicity index value, h2
graph, and co‐occurrence of spikes.
Results: GARDEL was validated in 30 patients and
proved to be highly reliable. The segmentation method
finds almost all contacts (97%) and is very accurate (95%).
Conclusion: We developed a software suite that is, to the
best of our knowledge, the only fully automatic tool for
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reconstructing 2D and 3D SEEG electrodes in the patient′s
MRI. The results of signal processing techniques via Any-
Wave can be visualized directly on the reconstructed elec-
trodes and surface rendering. This software suite is an aid
for clinical research in the interpretation of SEEG and
MEG / EEG.

p361 | Spike Quantification During Long Term
Monitoring in EMU

L. Spinelli*, S. Vulliemoz*, P. van Mierlo*,†, M. Seeck*
*Neurology ‐ HUG, Geneva, Switzerland; †Medical Image and Signal
Processing, Ghent University, Ghent, Belgium

Purpose: Epilepsy surgery is an important therapy in phar-
macoresistant patients. Excellent EEG‐focus localization is
mandatory, together with high quality MRI and other non‐
invasive or invasive tools. While this can be achieved with
high‐ or low density EEG electric source analysis of mostly
< 50–100 spikes, we investigated if prolonged periods of
automatic spike search and analysis from clinical long‐term
monitoring provide sufficient localization information.
Methods: 34 consecutive patients admitted for presurgical
evaluation with were identified (40% female, mean age:
27.7; 20% children) undergoing 38 electrode long‐term
EEG. Epilog PreOp was utilized to analyze the long‐term
EEG. This included spike detection, clustering and EEG
source localization using a patient individual head model
derived from the MRI (Epilog NV, Ghent, Belgium).
Results: The average length of analyzed recordings was
105.5 h (range: 16.5–201.9 h). On average, 9089 spikes
were detected, spikes were the classified in up to four clus-
ters. Overall, the main cluster which represented the most
frequent spikes contained 55% of the detected spikes. This
cluster was considered as the one carrying the most localiz-
ing information. The number of spikes showed significant
variations, with more spikes during the night. 19 (72%)
patients presented an epileptogenic lesion, up to now 5
were operated or underwent intracranial monitoring, which
served as gold standard. The sources identified with high
spike counts were correct in 15 patients (45 %), for 12
(35%) patients are scheduled for implantation or surgery.
Finally in 7 (20%) patients, results did not match the lesion
site.
Conclusion: Spike averaging of large numbers of spikes,
retrieved and sorted automatically during 1–2 weeks,
increase the signal to noise ratio and allow a precise local-
ization of the epileptic focus in the majority of patients.
Apart from a presurgical context, spike quantification might
help to determine efficacy of medical or neurostimulation
treatment.

p362 | Eslicarbazepine Acetate Modulates EEG
Activity and Connectivity in Persons with Epilepsy
with Focal Seizures

G. Assenza*, O. Mecarelli†, P. Pulitano†, M. Tombini*,
L. Ricci*, J. Lanzone*, M. Brienza†, C. Lavassi*, V. Di
Lazzaro*, G. Pellegrino‡

*Campus Bio‐Medico University of Rome, Rome, Italy; †Department of
Neurology and Psychiatry, La Sapienza University of Rome, Rome, Italy;
‡San Camillo Hospital IRCCS, Venice, Italy

Background: Eslicarbazepine acetate (ESL) is an
antiepileptic drug approved as monotherapy or add‐on for
the treatment of epilepsy with seizures of focal onset. ESL
owns a good profile in terms of efficacy and tolerability,
but its effects on EEG activity and connectivity are
unknown. The purpose of this study was to investigate
EEG activity and connectivity changes after ESL treatment
in persons with seizures with focal onset (PSFO).
Material and methods: We performed a multicentre, lon-
gitudinal, quantitative EEG study on a population of 22
PSFO and investigated the ESL‐related changes of EEG
power spectral activity and phase locking value (PLV) for
standard frequency bands (delta to gamma). Seizure fre-
quency was evaluated to assess ESL efficacy in our cohort.
Results: ESL induced a 52.7 ± 41.1% reduction of seizure
frequency, with 59% of clinical responders (reduction of
seizures ≥50%). ESL significantly enhanced both global
power spectral density and PLV for all frequency bands.
Discussion and conclusions: This study confirmed ESL
efficacy and tolerability. ESL therapy induces significant
enhancement of brain activity and connectivity and
reshapes brain networks. EEG changes are consistent with
an amelioration of epileptic activity and cognitive perfor-
mance of PSFO after ESL treatment.

p363 | Potential Markers for Late Onset Seizures
in ICU Patients

S. Olvera*, C. Tran*, J. Chung*
*Cedars‐Sinai Medical Center, Neurology, Los Angeles, United States

Purpose: Our previous study has demonstrated the positive
yield of repeat cEEG monitoring capturing seizures is 5.3%
after a mean cumulative number of monitoring time of
66 h. We set out to determine if specific markers are pre-
sent during the initial cEEG monitoring to identify patients
at risk of developing seizures beyond that period.
Method: We retrospectively identified patients who had
undergone repeat cEEG during a single hospital admission.
Beside patient characteristics, all cEEG reports were
reviewed for the total number of cEEG performed, and the
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total number of hours of cEEG recording (both during an
individual cEEG period and cumulatively). Repeat cEEGs
were considered useful if subsequent cEEG demonstrated
seizures (convulsive or non‐convulsive) when the first
cEEG did not.
Results: A total of 2284 adult patients (age > 17) under-
went cEEG monitoring were evaluated in our study. Of
these, 251 patients (11%) received a repeat cEEG. Thirteen
of these 251 patients demonstrated seizures on their repeat
cEEG (5.2%). Among them, six patients had inter‐ictal
epileptiform discharges (IED), six other patients demon-
strated focal slowing, and one patient was found to have
non‐epileptic seizures and normal background on their first
cEEG. 4/6 patients (66.7%) demonstrating IED on their
first cEEG had intracranial pathologies (hemorrhage and
brain metastasis). 4/5 (80%) patients showing focal slowing
on their first cEEG also had intracranial hemorrhage.
Conclusion: With limited resources, careful consideration
in appropriate utilization of diagnostic study is ever more
crucial to ascertain the delivery of optimal care to patients.
While confirming our previous finding of positive yield of
repeat cEEG monitoring capturing seizures, our current
study has identified intracranial hemorrhage and metastasis
as potential markers for patients at risk of developing sei-
zures beyond the initial cEEG monitoring period. Further
study is underway to determine the number of cEEG hours
necessary for optimal yield.

p785 | EEG Functional Connectivity during
Absence Seizure

P. Glaba*, M. Latka*, M. Krauze†, M. Kurylo†

*Wroclaw University of Science and Technology, Wroclaw, Poland; †T.
Marciniak Hospital, Department of Pediatric Neurology, Wroclaw, Poland

Purpose: The cortical focus theory postulates that an
absence seizure originates from a focus in the somatosen-
sory cortex which is in a specific state conducive to seizure
propagation. At the beginning of seizure this is the cortex
that drives the thalamus but prominent generalized spike‐
wave discharges result from their subsequent mutual inter-
action. These tenets were derived from experiments with
epileptic WAG/Rij rats. The translation of research results
from model organisms to humans is a subject of ongoing
research. In this work we analyze functional connectivity
in human EEG to answer two questions:
i Does the cortical focus continue to play the role of a
driver throughout the seizure?

ii Is there a precursor to absence seizure?

Method: We employed the Directed Transfer Function
(DTF) as a frequency dependent estimator of causal

interaction in routine,19 channel EEG of 19 patients with
childhood epilepsy, 6 patients with juvenile epilepsy and
25 controls. The value of normalized DTF(i,j) is in [0, 1]
range with 1 corresponding do maximum influence of
channel i on j. To assess the statistical significance of DTF
values we used nonparametric surrogate data approach.
Results: Maximal normalized outflow of information at
3 Hz increased from 0.3 ±0.10.3 during early preictal stage
to 0.6 ±0.20.6 during seizure (p < 0.0001) which is a dis-
tinct manifestation of absence seizure focus. The maximum
outflow was observed predominantly at Cz site (n = 11,
44%) and its immediate neighborhood. The increased out-
flow of information from Pz site and increased inflow to
Fp1 and Fp2 channels were the precursors to absence sei-
zure.
Conclusion: In most patients we found focus of EEG
information outflow during absence seizure which seem to
act as cortical drivers of spike‐wave discharges. The con-
nectivity measures allow prediction of epileptic seizures
several seconds before of their onset.
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p364 | Comparing Safety and Efficacy of “Third‐
Generation” Antiepileptic Drugs: Long‐Term
Extension And Post‐Marketing Treatment

C. Kwok*, E. Johnson*, G. Krauss*
*Johns Hopkins University, Neurology, Baltimore, MD, United States

Purpose: To compare long‐term tolerability, safety, and
efficacy of the “third‐generation” antiepileptic drugs
(AEDs) lacosamide, perampanel, eslicarbazepine acetate,
and brivaracetam.
Method: We analyzed long‐term regulatory extension
studies and published safety studies for new AEDs and
compared tolerability and safety during 1–8 years of expo-
sure. We compared treatment retention over this period and
compared efficacy after one year of treatment in order to
limit effects of discontinuations.
Results: Long‐term efficacy and safety of the drugs were
demonstrated in large extension studies and in reports of
subgroups of patients not studied in pivotal trials. Patient
retention ranged from 75 to 80% at 1 year and 36 to 68%
at 2‐year treatment intervals. Discontinuation was primarily
due to lack of efficacy, adverse‐events (AEs), or withdrawn
consent. Safety findings were generally similar to those of
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pivotal trials, with no major safety risks identified; dizzi-
ness and headache were the most common AEs for all
drugs. Several specific adverse drug effects, such as
hyponatremia with eslicarbazepine therapy, were reported.
Patients not tolerating older AEDs often benefited from
treatment with the newer AEDs, including those failing
treatment with related compounds, e.g., oxcarbazepine‐esli-
carbazepine and levetiracetam‐brivaracetam. Lacosamide
provided benefit for patients who failed treatment with tra-
ditional sodium channel agents, possibly through a new
slow sodium inactivation mechanism. Perampanel has a
new AMPA receptor mechanism and provided broad‐spec-
trum efficacy against focal onset and generalized onset
tonic‐clonic seizures. Two retrospective studies showed
many patients with epilepsy and psychiatric comorbidities
benefited from perampanel treatment but with 50.5–58.1%
retention.
Conclusion: Results from extension study and post‐mar-
keting outcome series for newer AEDs help guide clini-
cians in treating and monitoring patients. The third‐
generation AEDs, some through new mechanisms and
others with improved tolerability compared to older, similar
AEDs, provide new therapy options. A large proportion of
patients tolerated third‐generation AEDs and completed
long‐term therapy.

p365 | Low‐Dose Fenfluramine Provides
Significant and Long‐Term Seizure Reduction in
Dravet Syndrome: Update and Follow‐Up of the
Prospective Study

A.-S. Schoonjans*, F. Marchau†, B. Paelinck†, B. Gunning‡,
J. Verhoeven§, A. Gammaitoni¶, B. Galer¶, L. Lagae**,
B. Ceulemans†

*Antwerp University Hospital, Pediatric Neurology, Edegem, Belgium;
†Antwerp University Hospital, Edegem, Belgium; ‡Stichting Epilepsie
Instellingen Nederland, Zwolle, Netherlands; §Academic Center for
Epileptology, Kempenhaege, Heeze, Netherlands; ¶Zogenix, Inc,
Emeryville, CA, United States; **University Hospitals Gasthuisberg,
Leuven, Belgium

Purpose: Fenfluramine has been reported to reduce seizure
frequency in patients with Dravet syndrome (DS). This
analysis provides an update on the safety and efficacy of
low‐dose fenfluramine in an ongoing open‐label DS study.
Method: Patients with a diagnosis of DS were eligible to
enroll. Following a 3‐month baseline period, fenfluramine
was added to the anti‐epileptic drug regimen at a dose of
0.10 to 1.0 mg/kg/day (max 20 mg/day). The incidence of
major motor seizures in both the baseline and treatment
periods was assessed. Adverse events (AEs) were moni-
tored.

Results: Eleven patients, all with a core DS phenotype and
de novo mutation in SCN1A, have enrolled. Mean age at
the start of FFA was 12.5 years (range, 1.2 ‐ 29.8y). All
patients were receiving at least 2 other antiepileptic
drugs at study entry. Three patients had a vagal nerve stim-
ulator. During the 3‐month baseline observation, mean
frequency of major motor seizures was 11.8/month (range
0.4–39.7).
The mean starting FFA dose was 7.3 mg per day (range 5–
10 mg) or 0.25 mg/kg/day (range 0.10–0.50 mg/kg/day).
At 3 months the mean frequency of major motor seizures
was 2.97/month, representing a mean reduction of 75%;
while over the entire observation period (mean 36 months;
range, 9–80 months) it was 2.4/month, representing a mean
reduction of 77.5% reduction compared to the 3‐month
baseline period.
The most common AEs were somnolence (n = 6) and
anorexia (n = 5). No echocardiographic or clinical evi-
dence of cardiac valvulopathy or pulmonary hypertension
was observed. In one male patient a mild stable diminished
left ventricular functioning was seen. This has been stable
over 1 year.
Conclusion: Low‐dose fenfluramine treatment provides
meaningful reduction in major motor seizure frequency
while being generally well tolerated and safe in this cohort
of DS patients.

p366 | Efficacy and Tolerability of Perampanel
Monotherapy in Patients with Idiopathic
Generalized Epilepsy (IGE): Post‐Marketing
Experience from UAE

T. Alsaadi*, S. Kassie*, R. Servano†

*American Center for Psychiatry & Neurology, Neurology, Abu Dhabi,
United Arab Emirates; †American Center for Psychiatry & Neurology,
Abu Dhabi, United Arab Emirates

Purpose: Perampanel (PRM) is one of the newer AEDs
that was recently introduced in the Gulf Region. Previous
post‐marketing studies in its efficacy and tolerability as
monotherapy in patients with mixed epilepsy types were
conducted in Europe, with no published data from the Gulf
region. The aim of this study was to evaluate the safety,
tolerability and efficacy of PRM monotherapy treatment in
patients with confirmed diagnosis of IGE.
Method: This was a retrospective analysis performed at an
epilepsy clinic on all consecutive patients with a confirmed
diagnosis of IGE, initiated on PRM and continued this
medication for a minimum of six months. The primary effi-
cacy variable was the terminal 6‐month seizure remission
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and the secondary efficacy variable was the percentages of
discontinuation rates due to lack of efficacy or tolerability.
Results: There were 12 patients (eight women and four
men), with a mean age of 26.6 years (16–47, SD 10.4).
The mean age of seizure onset was 14.08. Three patients
started on PRM as initial monotherapy and nine patents
started on PRM as an add‐on and converted to PRM
monotherapy. The average number of prior AED trials was
prior AED trials was 2.17 (0–5, SD 1.58). At their last fol-
low‐up visit, all naïve patients, and six out of nine convert-
ers, had no tonoc‐clonic seizures. However, three out of
the nine converters had >50% reduction of myoclonic sei-
zures. The average dose of PRM for all patients was 6.50.
No patient discontinued treatment due to poor tolerability.
No serious adverse effects were reported.
Conclusion: Our data indicate that PRM is a promising,
well‐tolerated and effective AED as monotherapy in
patients with IGE.

p367 | Alteration of Prescription and
Effectiveness of Levetiracetam Before and After
Approval for Monotherapy in Children

E. Kato*, N. Ishihara†, S. Ishimaru‡, M. Miyake†, M. Yamada*,
K. Watanabe§

*Kariya Toyota General Hospital, Pediatrics, Kariya, Japan; †Fujita
Health University School of Medicine, Pediatrics, Toyoake, Japan;
‡Toyokawa City Hospital, Pediatrics, Toyokawa, Japan; §Konan Kosei
Hospital, Pediatrics, Konan, Japan

Introduction: Levetiracetam (LEV) was approved as
adjunctive therapy in adult focal epilepsy patients in Japan
in July 2010. Since then, various adaptations were added,
and finally monotherapy in children has been approved in
February 2015. Here we report the alteration in prescription
and effectiveness of LEV before and after the approval for
monotherapy in children.
Method: Patients who received LEV therapy at our clinic
from January 2015 to December 2017 were enrolled in
this study. We had consent of all participants for using
LEV. We classified into two groups according to the tim-
ing of LEV administration: Group1 is before, and Group2
is after February 2015. LEV effectiveness was classified
into 5 stages: seizure free, significant (> 90% seizure
reduction), moderate (50% to less than 90% seizure reduc-
tion), invariant (less than 50% seizure reduction or
increase), deteriorate (more than 50% seizure increase).
Clinical information was evaluated from medical records
retrospectively.
Result: 121 patients were enrolled in this study, 32 for
Group1 and 89 for Group2. Median age of LEV adminis-
tration was 11‐year in both Groups. Group1 include 26

(81%) of focal epilepsy, 6 (19%) of generalized epilepsy,
while Group2 include 55 (62%) of focal epilepsy, 31 (35%)
of generalized epilepsy, and 3 (3%) of West syndrome.
Numbers of usage drugs prior to LEV administration in
Group1 and 2 were 2.7 (range 1–11) and 1.2 (range 0–5)
respectively. Effectiveness of Group1, 2 were seizure free
7 (22%), 31 (35%), significant 5 (16%), 17 (19%), moderate
10 (31%), 10 (11%), invariant 8 (25%), 27 (30%), deterio-
rate 1 (3%), 1 (1%), respectively.
Conclusion: LEV is a drug that would be effective in both
focal and generalized epilepsy, and approval of monother-
apy enabled the administration even with difficult epilepsy
classification. Therefore, in Group2, it was used as a first
drug, resulting in high effectiveness.

p368 | Determination of Therapeutic
Concentrations and Monitoring the Transition of
Antiepileptic Drugs from Blood into Saliva Using
HPLC Methods

J. Tonic Ribarska*, Z. Sterjev*, K. Mladenovska*,
E. Cvetkovska†, G. Kiteva Trencevska†, L. Suturkova*,
S.T. Jolevska*
*Faculty of Pharmacy, University ‘Ss Cyril and Methodius’, Skopje,
Macedonia, the Former Yugoslav Republic of; †Clinic of Neurology,
Faculty of Medicine, University ‘Ss Cyril and Methodius’, Skopje,
Macedonia, the Former Yugoslav Republic of

Purpose: The aim of this study is to assess whether the
saliva can serve as a reliable alternative biological matrix
for TDM of carbamazepine and its active metabolite.
Method: Plasma and saliva were collected from 30 epilep-
tic patients under chronic carbamazepine therapy. The sepa-
ration was carried out on a reversed‐phase column with
UV detection set at 220 nm.
Results: HPLC methods for determination the concentra-
tion of CBZ and carbamazepine‐10,11‐epoxide (CBZ‐EP)
in plasma (total and free concentration) and saliva, after
SPE for sample preparation have been established and vali-
dated. The extraction yield values were more than 98% for
all analytes. The method displayed excellent selectivity,
sensitivity, linearity, precision and accuracy. The correla-
tion between saliva and total/free plasma concentrations of
CBZ and CBZ‐EP were 0.9307,p < 0.0001/0.9701,
p < 0.0001 for CBZ and 0.9543,p < 0.0001/0.9856,
p < 0.0001 for CBZ‐EP, respectively. From performed
pharmacokinetic studies of CBZ in plasma and saliva,
results for AUC0-t, Cmax, Tmax, Ka, t1/2abs, Ke, t1/2el, Vd
and Cl were obtained, with satisfactory linear correlation.
Conclusion: The proposed bioanalytical methods have
been successfully applied and are suitable for reliable
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determination of total and free drug plasma and salivary
concentrations in samples obtained from epileptic patients.
Based on the obtained high linear correlation between the
concentration of CBZ and CBZ‐EP in saliva, total and free
plasma concentrations in patients, it can be concluded that
the concentration of CBZ and CBZ‐EP in saliva reflects
the free, pharmacologically active, concentration in plasma
and based on the determined appropriate concentrations in
saliva the plasma concentrations can be determined with
high accuracy and reliability.
The obtained results from pharmacokinetic studies of CBZ
indicate that with the established regression equations of the
pharmacokinetic parameters obtained by monitoring the con-
centration of CBZ in saliva, Cmax, AUC, Vd and Cl can be
calculated with a high level of reliability and accuracy.

p369 | Modified Atkins Diet Reduces Serum
Concentrations of Antiepileptic Drugs in Adults

M. Kverneland*,†,‡, E. Taubøll‡,§, E. Molteberg*,
M.B. Veierød‡,¶, P.O. Iversen†,‡,**, K.K. Selmer*,‡,††,
K.O. Nakken*
*Oslo University Hospital, National Center for Epilepsy, Oslo, Norway;
†University of Oslo, Department of Nutrition, Oslo, Norway; ‡University
of Oslo, Faculty of Medicine, Oslo, Norway; §Oslo University Hospital,
Department of Neurology, Oslo, Norway; ¶University of Oslo, 5Oslo
Centre of Biostatistics and Epidemiology, Department of Biostatistics,
Oslo, Norway; **Oslo University Hospital, Department of Hematology,
Oslo, Norway, 7Oslo University Hospital and University of Oslo,
Department of Medical Genetics, Oslo, Norway

Purpose: For patients with drug resistant epilepsy, keto-
genic diets may be a treatment option. In this study we
aimed at exploring the impact modified Atkins diet may
have on serum concentrations of antiepileptic drugs (AEDs)
in adults.
Methods: For 12 weeks, 50 adult patients were treated
with modified Atkins diet in addition to AEDs. The diet al-
lowed 16 grams of carbohydrate per day and high fat
intake was encouraged. Serum concentrations of drugs
were measured before start and after 12 weeks of the diet-
ary treatment. No adjustments to drug doses were allowed.
To assess adherence to the diet, urine ketosis was measured
daily during the 12 weeks. The strength of the association
between mean change in serum concentrations of AED and
12‐week urine ketosis was calculated using Pearson corre-
lation coefficient.
Results: Mean change (95% CI) in serum concentrations
of the different AEDs from before to after 12 weeks on the
diet were: carbamazepine −8.5 μmol/L (−12.7 to −4.2;
n = 7; p = 0.003), levetiracetam +3.5 μmol/L (−5.7 to
12.7; n = 16; p = 0.431), valproate −100 μmol/L (−142 to
−59; n = 15; p < 0.001), topiramate −4.0 μmol/L (−7.3 to

−0.6; n = 9; p = 0.026), oxcarbazepine 7.1 μmol/L (−14.4
to 0.2; n = 17; p = 0.056), clobazam −1.5 μmol/L (−2.6
to −0.5; n = 8; p = 0.009) (desmetylklobazam metabolite),
lamotrigine −3.2 μmol/L (−6.9 to 0.5; n = 14; p = 0.088)
and lacosamide −2.5 (−4.3 to −0.7; n = 6; p = 0.018).
Levetiracetam differs from other AEDs by being metabo-
lized in the blood, not in the liver. Excluding levetiracetam,
we found a correlation between the 12‐week average urine
ketosis and % change in AED serum concentrations
(r = −0.514; p = 0.001).
Conclusion: We found that the serum concentrations of
carbamazepine, valproate, topiramate, oxcarbazepine, cloba-
zam, lamotrigine and lacosamide were reduced after
12 weeks’ treatment with modified Atkins diet in adults.
The fall in serum concentration of these AEDs may coun-
teract the seizure reducing effect of the diet.

p370 | Efficacy and Safety of Adjunctive
Eslicarbazepine Acetate in Patients Of Pediatric
Age With Focal Epilepsy

S. Lattanzi*, F. Brigo†, E. Grillo‡, C. Cagnetti*, A. Verrotti§,
G. Zaccara¶, M. Silvestrini*
*Marche Polytechnic University, Ancona, Italy; †University of Verona,
Verona, Italy; ‡Medical Department Eisai s.r.l, Milan, Italy; §University of
L'Aquila, L'Aquila, Italy; ¶Usl Centro Toscana Health Authority, Florence,
Italy

Purpose: The aim of the current study was to evaluate the
efficacy and safety of eslicarbazepine acetate (ESL) as
adjunctive treatment for focal‐onset seizures (FOS) in
patients of pediatric age.
Method: Randomized, placebo‐controlled, single or dou-
ble‐blinded, add‐on trials of ESL in patients < 18 years
with FOS uncontrolled by concomitant stable antiepileptic
drug (AED) regimens were identified through a systematic
literature search and analysed by meta‐analytical tech-
niques. The following endpoints were assessed: mean rela-
tive change and ≥50% reduction in baseline seizure
frequency, treatment withdrawal, serious adverse events
(SAEs), and treatment‐emergent adverse events (TEAEs).
Risk ratio (RR) and weighted mean difference (WMD)
with 95% confidence intervals (95% CI) were estimated.
Results: Two trials were included, which involved a total
of 386 participants (217 for ESL and 169 for placebo
groups, respectively). At the daily dosage of 30 mg/Kg,
ESL‐treated patients showed a significantly greater reduc-
tion of baseline seizure frequency (WMD −21.67, 95% CI
−40.87 to −2.46; p = 0.027) and 58 (44.6%) were seizure
responders compared to 27 (29.7%) controls (RR 1.48,
95% CI 0.99–2.20; p = 0.055). There were no differences
in treatment withdrawal (RR 1.24, 95% CI 0.65–2.37;
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p = 0.513), SAEs (RR 1.40, 95% CI 0.69–2.86;
p = 0.350), and TEAEs (RR 1.07, 95% CI 0.94–1.22;
p = 0.313).
Conclusion: Adjunctive ESL could be an effective treat-
ment option and demonstrated favorable safety and tolera-
bility profiles in children and adolescents with FOS
uncontrolled by one or more concomitant AEDs.

p371 | Dramatic Effect of Perampanel in a
Patient with JME and Persistent Myoclonic Jerks

J. Lanzone*, L. Ricci†, M. Tombini†, G. Assennza†

*University Campus Bio‐Medico of Rome, Neurology, Rome, Italy;
†University Campus Bio‐Medico of Rome, Rome, Italy

Perampanel (PER) is the first AED that acts as an inhibitor
of the AMPA channel, approved by FDA with the indica-
tion for treatment of partial onset seizures and generalized
onset tonic‐clonic seizures (GTC).
We report the case of a 28 years old patient, with a strong
family history for seizures (aunt and cousin), diagnosed
with juvenile myoclonic epilepsy (JME) at age 18.
At 16 months he had a single episode of loss of conscious-
ness; he presented myoclonic jerks at awakening since the
age of 9. At 18 years he had his first CTG seizure and was
thereby diagnosed JME. LEV was introduced promptly
after diagnosis, then ZNS was added due to frequent myo-
clonic jerks and incomplete seizure control. LEV was
switched with VPA reaching a good control on GTC sei-
zures that became more and more sporadic, ultimately it
was titrated and eventually suspended due to seizure free-
dom for over 3 years (last CTG in 2014).
The patient is in follow‐up at our epilepsy ambulatory, and
although seizure free he reported frequent myoclonic jerks,
mostly during the morning, happening 5–10 days a month
(multiple daily episodes). These unpredictable jerks,
according to the patient, undermine his confidence in daily
life activities.
With the aim of treating myoclonic jerks we suggested a
trial with transcutaneous vagus nerve stimulation, inter-
rupted after a month for lack of efficacy.
Finally we decided to introduce therapy with PER due to
the promising reports of this drug in other idiopathic epi-
lepsy and in forms of progressive myoclonic epilepsy. PER
was titrated after a week from an initial dose of 2 mg/day
to the target dose of 4 mg/day. The patient currently
reports a dramatic decrease of frequency and presents only
rare episodes 1–2 days a month. We discuss the mecha-
nisms by which PER may influence myoclonic seizures.

p372 | Clinical Experience with Brivaracetam in
a Regional Epilepsy Clinic

H. Coyle*, R. Mohanraj†,‡

*Manchester Centre for Clinical Neurosciences, Manchester, United
Kingdom; †Manchester Centre for Clinical Neurosciences, Salford Royal
Hospital, Salford, United Kingdom; ‡University of Manchester,
Manchester, United Kingdom

Purpose: The new antiepileptic drug brivaracetam (BRV)
has a unique mode of action on the SV2 protein. We
undertook a retrospective analysis of efficacy and tolerabil-
ity of BRV in patients with refractory epilepsy attending a
regional epilepsy service in the UK
Method: All patients prescribed BRV were identified from
the clinical database. Clinical and demographic information
was obtained by review of patient records.
Results: A total of 70 patients were prescribed BRV
between April 2016 and December 2017. Treatment out-
comes are currently available for 47 patients, of whom 31
(66%) have continued BRV for 12 months. 16 patients had
BRV withdrawn, 9 due to intolerable side effects, and 7
due to lack of efficacy. Sedation (n = 13), dizziness
(n = 9) and unsteadiness (n = 6) were the most frequent
adverse effects overall, and those leading to withdrawal.
Mood related side effects, depression (n = 3) and beha-
vioural change (n = 2) led to withdrawal in one patient
each. Of the 47 patients, 27 (57%) had previously experi-
enced adverse effects with levetiracetam (LEV). Of these
11 (41%) had BRV withdrawn, compared to 5 of 20 (25%)
of those who had previously not experienced adverse
effects from LEV, but this difference was not statistically
significant. 7 of 18 (39%) patients who previously had
mood related adverse effects with LEV had BRV with-
drawn, compared to 9 of 26 (35%) of those who had not
previously had mood related adverse effects from LEV.
Overall responder rate (reduction in seizure frequency by
≥50% compared to baseline) was 40%, 53% for generalised
tonic clonic seizures, 38% for complex partial seizures, and
10% for simple partial seizures.
Conclusion: BRV had a retention rate of 66% at one year.
History of adverse effects from LEV did not significantly
increase likelihood of adverse effects with BRV. No signif-
icant psychiatric adverse effects were observed in this
study.
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p373 | Efficacy of Perampanel (PER) as
Adjunctive Therapy in Patients with Focal
Epilepsy and Secondarily Generalized Seizures
Associated with Brain Tumours (PERADET
Study)

A. Coppola*, S. Balestrini†,‡, A. Nozzolillo*, S. Troisi*,
C. Sueri§, V. Belcastro¶, E. Ferlazzo§

*Epilepsy Centre, Federico II University, Department of Neuroscience,
Reproductive and Odontostomatological Sciences, Naples, Italy; †UCL
Institute of Neurology, Department of Clinical and Experimental Epilepsy,
London, United Kingdom; ‡Chalfont Centre for Epilepsy, Chalfont St
Peter, United Kingdom; §Magna Græcia University of Catanzaro,
Department of Medical and Surgical Sciences, Catanzaro, Italy; ¶S. Anna
Hospital, Department of Neurology, Como, Italy

Purpose: Epilepsy is common in patients with brain
tumours (BRTE). Brain tumour release glutamate and this
corresponds to an increased expression of AMPA receptors
on the surface of these neurons. Glutamate is the main
excitatory neurotransmitter that might be responsible for
seizures onset. Perampanel is a non‐competitive selective
AMPA antagonist approved as adjunctive treatment for par-
tial onset seizures. Given his mechanism of action Peram-
panel seems promising in controlling seizures in BRTE.
Material and methods: Adult patients affected by BRTE,
with uncontrolled partial‐onset seizures treated with 1–3
AEDs. Perampanel was added‐on, titrated from 2 mg/day
up to 8, 10 or 12 mg/day. The primary objective was to
assess the efficacy of PER. The secondary objectives were
tolerability, retention rate at 6 and 12 months and improve-
ment of quality of life due to reduction of secondarily gen-
eralized seizures. QoLie‐31, Becks hopelessness scale,
Aggression questionnaire, seizure frequency, EEG and
brain MRI were evaluated.
Results: We recruited twelve patients (6M;6F;median
age:41.5); of these two are still under follow up. Seven
patients reached final follow up (three patients had >75%
seizure reduction, four were seizure free); three early termi-
nated: one because of desire of pregnancy and two because
of side effects (dizziness and tiredness). None has experi-
enced secondarily generalized seizures since starting 4 mg
perampanel. Mean seizure frequency at final follow up
(0.5/4 weeks) compared with baseline period (7.5/4 weeks)
was significantly decreased. Retention rate at 12 months
was 70% (7/10). None of the patients reported psychiatric
side effects. Quality of life was overall improved.
Conclusions: This small series indicated that perampanel
in add‐on seems to be clinically effective in BRTE.
Although 20% showed side effects these were not severe
and might be due to the overall drug load. The disappear-
ance of secondarily generalized seizures might have con-
tributed to the improved quality of life.
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p375 | Comparison of Lacosamide Treatment in
Patients With and Without Intellectual Disability

C.J. Landmark*,†, T. Svendsen‡,§, E. Brodtkorb¶, A. Baftiu*,
M.L. Burns**, S.I. Johannessen†

*Oslo Metropolitan University, Programme for Pharmacy, Oslo, Norway;
†Oslo University Hospital, National Center for Epilepsy and Dept of
Pharmacology, Oslo, Norway; ‡Lillehammer Trust Hospital, Dept of
Neurology, Lillehammer, Norway; §Oslo University Hospital, National
Center for Epilepsy, Oslo, Norway; ¶St Olav's Hospital, Dept of
Neurology, Trondheim, Norway; **Oslo University Hospital, Dept of
Pharmacology, Oslo, Norway

Purpose: Many patients with refractory epilepsy have
intellectual disability (ID). This group represents a particu-
lar challenge both concerning antiepileptic drug (AED) effi-
cacy and vulnerability to adverse effects. The purpose of
the study was to compare treatment outcome and pharma-
cokinetic data in patients with and without ID in patients
using lacosamide.
Methods: Data from the TDM‐database, the National Cen-
ter for Epilepsy and clinical data from 223 patients using
lacosamide were identified. Patients with and without ID
were compared regarding demographic data, characteristics,
concomitant AEDs, treatment outcome and pharmacoki-
netic variability.
Results: There were 75 (34%) patients with ID, 37/38
women/men, median age 28 years (range 4–68), and mean
duration of epilepsy 19 years. They were younger and had
earlier epilepsy onset than 148 patients without ID, but
gender and age distribution were similar. In both groups,
70% had improved seizure control (40% had ³50% seizure
reduction). Adverse effects were noted in 27 (36%) vs 75
(51%) patients with/without ID; 5/2 were behavioural/psy-
chiatric effects (not in combination with levetiracetam or
perampanel). Most reported adverse effects were mild.
Treatment with 0–3 other AEDs was noted; polypharmacy
with four concomitant AEDs (n = 13 vs 7) was more com-
mon in patients with ID. The mean dose of lacosamide was
323/328 mg/day and serum concentration 22 mmol/L in
both groups, concentration/dose (C/D)‐ratios 0.07/
0.06 mmol/L/mg (SD 0.03), demonstrating 5–6‐fold phar-
macokinetic variability. The most commonly used drugs
were non‐interacting; levetiracetam, valproate, lamotrigine,
clobazam.
Conclusion: The study shows similar efficacy and an
apparent tendency to better reported overall tolerability of
lacosamide in ID vs non‐ID patients with equal mean dose
and serum concentration. Behavioural adverse effects and
polypharmacy were more common in patients with ID, but
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impaired communication abilities may account for less
reporting. Pharmacokinetic variability of lacosamide was
similar and moderate following careful monitoring.

p376 | Rapid Intravenous Loading of
Brivaracetam (BRV) During Invasive and Non‐
Invasive VEEG Monitoring: Tolerability, Safety,
Efficacy and Electrophysiological Changes

B.C. Cano*, Á.S. Larsen*, A. Principe*, M.L. Nacher*,
R. Rocamora*
*Epilepsy Monitoring Unit of the Hospital del Mar, Neurology,
Barcelona, Spain

Purpose: To assess the tolerability, safety and efficacy of
BRV rapid loading during invasive and non‐invasive
VEEG‐monitoring in a group of patients with drug resistant
focal epilepsy (DRFE) under presurgical evaluation.
Method: Nine adult patients with DRFE were included.
Six underwent stereo‐EEG (SEEG) monitoring and three
scalp VEEG monitoring. All patients received BRV
100 mg intravenously in 10 min after a period of total
AEDs withdrawal. Frequency of seizures and interictal
activity were evaluated before and after BRV IV dose, as
well as tolerability and adverse events assessed through the
Liverpool Adverse Events Profile (LAEP) scale. As a neu-
rophysiological correlation, a spectrographic analysis was
performed in invasive and scalp VEEG recordings.
Results: Rapid intravenous infusion of BRV was well tol-
erated. Mean LAEP values before (38.3 ± 7.5) and after
BRV (37.0 ± 9.1) showed non‐significant differences
(p = 0.36). Intravenous BRV resulted in IED reduction in
six out of 9 nine patients, although it was not statistically
significant (p = 0.24). The baseline mean seizure frequency
significantly improved from 2.22 ± 3.31 seizures per 5 h
(pre‐BRV) to 0.67 ± 1.66 seizure per 5 h (post‐BRV)
(69.8% across the whole group) (p = 0.041). Ten minutes
after BRV, a change in the spectral band‐analysis was
observed. High‐frequency (HF) activity increased signifi-
cantly in intracranial recordings with no correlation in scalp
electrodes. Twenty to 60 min after BRV‐IV, HF activity
decreased in depth electrodes whereas in scalp electrodes a
global reduction of activity was observed. After 2 h, an
increase of theta activity was recorded both in depth and
scalp electrodes.
Conclusion: Our data suggest that a rapid intravenous
BRV infusion is safe and well tolerated. Moreover, it was
effective in the control of seizures at short term. Beyond
this, electrophysiological changes were observed after the
BRV‐load, as a possible correlation of its effects on brain
dynamics.

p377 | Monitoring Of Pharmacological
Treatment of Patients with Juvenile Myoclonus
Epilepsy

I. Fløgstad*,†, M. Syvertsen‡,§, U. Enger‡, J. Koht‡,§,
C. Johannessen Landmark*,¶,**

*Oslo Metropolitan University, Programme for Pharmacy, Oslo, Norway;
†Norwegian University for Science and Technology, Department of
Laboratory Medicine, Trondheim, Norway; ‡Drammen Hospital, Vestre
Viken Hospital Trust, Department of Neurology, Drammen, Norway;
§University of Oslo, Institute of Clinical Medicine, Oslo, Norway; ¶Oslo
University Hospital, National Center for Epilepsy, Oslo, Norway; **Oslo
University Hospital, Department of Pharmacology, Oslo, Norway

Purpose: Patients with juvenile myoclonus epilepsy (JME)
may have an uncontrolled seizure situation and challenges
regarding adherence to medication. Implementation of ther-
apeutic drug monitoring (TDM) contributes to individuali-
sation of their therapy. The purpose of this study was to
investigate how the treatment of patients with JME is mon-
itored, with special focus on adherence to antiepileptic
drugs (AEDs) and implementation of TDM.
Method: All patients included in a clinical JME‐study at
Drammen hospital were given a questionnaire regarding
adherence of AEDs. Additional data were collected from
medical records, and retrospective data from the TDM‐
database at the National Center for Epilepsy were included.
All blood samples were drawn drug‐fasting at assumed
steady‐state.
Results: Data from 89 patients with JME, 53/36 women/
men aged 14–39 (mean 26) years were included. Only 29
(33%) were free from all seizure types. Of the remaining,
19 had generalized tonic clonic seizures, and 60 had myo-
clonic jerks. 75 (84%) used AEDs, 63% used monotherapy;
valproate (33), lamotrigine (27) and levetiracetam (21)
were the most common. Less than 5 used topiramate/zon-
isamide/clobazam/ethosuximide/brivaracetam. TDM with at
least one measurement was implemented in 80 patients (1–
26 measurements per patient), and 17% (116/680) of the
serum concentrations were below the reference ranges. Half
of the patients measured serum concentrations > once a
year. 61% replied that this was of importance to them. 29%
reported not to adhere to correct dosage/timing and 13%
used AEDs differently than prescribed sometimes/often.
Conclusion: Monitoring the treatment of patients with
JME demonstrated that only one third was seizure free, and
AEDs needing careful monitoring were commonly used.
Low serum concentrations below the reference ranges seem
to correspond to variable adherence. Implementation of
TDM was reported to be of importance to the majority of
the patients. Focus on these aspects may contribute to clo-
ser monitoring of patients with JME.
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p378 | Perampanel as Early Add‐On (Peradon
Study) to Evaluate the Efficacy and Safety of
Perampanel Prescribed as Early Add‐On In
Routine Clinical Practice In Spain

J. Abril-Jaramillo*,†, J.C. Estévez†, J. Girón‡, O. Vega§,
E. Calzado‡, H.P. Díaz*, G.G. Martín¶, E. Vila**, M. Chamorro¶,
J.A. Tamayo††, F. Vázquez‡‡, C.Dl. Fuente§§, L. Redondo¶¶,
J.J. Rodríguez-Uranga***
*Centrode Neurología Avanzada, Neurology, Seville, Spain; †Hospital
Reina Sofía, Córdoba, Spain; ‡Hospital de Jerez de la Frontera, Jeréz,
Spain; §Hospital Cruz Roja, Córdoba, Spain; ¶Hospital Reina de la
Victoria, Málaga, Spain; **Hospital de Quirón Málaga, Málaga, Spain;
††Hospital Carlos Haya, Málaga, Spain; ‡‡Hospital de Torrecardenas,
Almería, Spain; §§Hospital Vithas Xanit, M′, Spain; ¶¶Hospital Vírgen
Macarena, Sevilla, Spain; ***Centro de Neurología Avanzada, Sevilla,
Spain

Purpose: After several years in the market, the prescrip-
tion trend of perampanel is slowly moving towards less
refractory patients. Therefore, the aim of this proposal is to
evaluate the efficacy and safety profile of perampanel at 6
and 12 months when prescribed as early add‐on (1st or 2nd

add‐on) under routine clinical care in Spain.
Methods: 10 national institutions includes patients with
diagnosis of focal epilepsy with or without secondary gen-
eralization. Treatment with perampanel had to be added as
first or second adjuvant in patients with uncontrolled epi-
lepsy despite the treatment with 1–2 AED. Efficacy end-
points of this preliminary analysis include 50% responder
rate, retention rate and number of patients who remained
seizure free. Safety profile of perampanel is also evaluated.
Results: 114 patients have been included in this study
(51.8% men and 49.1% women) with an average age of
40.3 years old. 67 patients have been evaluated at the 6‐
month visit and 27 at the 12‐month visit. In 41.1% of the
patients perampanel was added as first add‐on whilst in
58.8% was added as second add‐on. By decreasing fre-
quency, patients were being treated adjuvantly with leve-
tiracetam, eslicarbazepine acetate and lacosamide.
Retention rates at 6 and 12 months were 89.6% and 74.1%,
respectively. 47 (70.1%) of patients were responders at
month 6 and 20 (71%) at month 12. Seizure freedom was
achieved in 17 (25.8%) and 9 (33.3%) at 6 and 12 months,
respectively. 13 patients discontinued the treatment with
perampanel: 2 of them due to lack of efficacy and 9 of
them due to AE (aggressiveness, dizziness, behavioural dis-
order and depression were reported).
Conclusion: These preliminary results demonstrate that
perampanel, when added as first or second add‐on is effec-
tive for the treatment of focal epilepsy with or without sec-
ondary generalization.

p379 | Efficacy and Tolerability of Adjuvant
Lacosamide: The Role of Clinical Characteristics
and Mechanisms of Action of Concomitant AEDs

A. Neal*,†, W. D'Souza*,†, G. Hepworth‡, N. Lawn§, M. Cook*,†,
A. Nikpour¶,**
*St Vincent's Hospital, Neurology, Melbourne, Australia; †The University
of Melbourne, Melbourne, Australia; ‡The University of Melbourne,
Statistical Consulting Centre, Melbourne, Australia; §Sir Charles
Gairdner Hospital, Western Australian Adult Epilepsy Service, Perth,
Australia; ¶Royal Prince Alfred Hospital, Department of Neurosciences,
Sydney, Australia; **University of Sydney, Sydney Medical School,
Sydney, Australia

Purpose: To analyse the effectiveness and long‐term toler-
ability of adjuvant lacosamide (LCM) in a multicentre
cohort. We aim to assess outcomes of LCM‐containing
anti‐epileptic drug (AED) combinations based upon ‘mech-
anism of action’ (MoA) and patient's clinical features.
Method: Consecutive patients commenced on LCM, with
focal epilepsy were identified from three Australian hospi-
tals. 12‐month efficacy endpoints were a greater than 50%
reduction in seizure frequency (responders) and seizure
freedom. Tolerability endpoints were cessation of LCM for
any reason, cessation due to side‐effects and censoring due
to inefficacy. Outcomes were assessed according to con-
comitant AEDs according to their MoA and the clinical
risk factor profile.
Results: 310 patients were analysed and followed for med-
ian 17.3 months. 299 (97%) had drug resistant epilepsy and
155 (50%) had tried more than 7 AEDs at LCM com-
mencement. Adjuvant LCM was associated with responder
and seizure freedom rate of 29% and 9% respectively at
12 months. Lower baseline seizure frequency, a prior 6‐
month period of seizure freedom at any time since epilepsy
diagnosis and being on fewer concomitant AEDs were pre-
dictive of 12‐month seizure freedom. Previous focal to
bilateral tonic clonic seizures, lower baseline seizure fre-
quency and concomitant AED reduction after LCM com-
mencement were associated with improved LCM
tolerability. No specific MoA AED combinations offered
any efficacy or tolerability advantage.
Conclusion: Adjuvant LCM is associated with seizure
freedom rates of 9% at 12 months after commencement
and is predicted by lower prior seizure frequency, a period
of 6 months or longer of seizure freedom since diagnosis
and fewer concomitant AEDs. While the broad MoA of
concomitant AEDs did not influence efficacy or tolerability
outcomes, we have provided a framework that may be uti-
lised in future studies to help identify optimal synergistic
AED combinations.
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p380 | Lacosamide Monotherapy in Epileptic
Seizures of Patients with Dementia

A.L. Neve*, G. Boero†, G. d'Orsi‡, V. Durante§, M. Plantamura†,
S. Internò†, R. Scarpello§, A. Lalla‡, T. Martino‡, C. Avolio‡,
M. Trojano*
*Centre for Epilepsy, Department of Neurological and Psychiatric
Sciences, University of Bari, Bari, Italy; †Complex Structure of Neurology,
SS. Annunziata Hospital, Taranto, Italy; ‡Clinic of Nervous System
Disease, University of Foggia, Foggia, Italy; §Complex Structure of
Neurology, F. Ferrari Hospital, Casarano, Italy

Purpose: Few data are available about treatment of epilep-
tic seizures in Alzheimer′s disease (AD) and other types of
dementia.
The aim of our study is to assess the efficacy and tolerabil-
ity of lacosamide as monotherapy in the treatment of
epileptic seizures in people with dementia.
Method: Multicentre open‐label prospective study.
The study includes 3 periods: first visit, during which the
diagnosis is assessed and the patient undergoes MMSE;
drug titration (2 weeks) up to the dose of 100 mg/die;
observation period, during which lacosamide can be
increased until the maximum tolerated dose, or decreased
in relation to tolerability. Follow‐up visits, with clinical
and MMSE assessment, are scheduled at 6 and 12 months
after lacosamide start.
Inclusion criteria: diagnosis of dementia, one or more
epileptic seizures, no previous AEDs.
Exclusion criteria: poor compliance, atrioventricular con-
duction‐block or hepatic/renal failure.
Efficacy was evaluated by comparing the mean monthly
seizures frequency of last follow‐up visit period with base-
line seizures.
Tolerability was evaluated reporting adverse effects and
comparing MMSE results.
Results: From January 2017 to January 2018, 11 patients
(7 female, mean age 79 years) has been enrolled; 5 patients
are affected by AD and 6 by vascular dementia (mean
dementia duration: 5 years). Lacosamide has been added at
a mean dose of 152 mg/day; mean follow‐up is 5.5 months
(range:1–11). At the last follow‐up visit, 6 patients are sei-
zure‐free, 2 are unmodified, 1 has a 50% reduction of sei-
zure frequency, 2 did not reach the end of follow‐up. Two
patients complained dizziness, 1 somnolence, which were
mild and did not lead to drug discontinuation. Three
patients reached the 6‐months follow‐up visit and their
MMSE were unmodified (mean 19.66) compared to base-
line (mean 20).
Conclusion: Our data, even if preliminary, show good
effectiveness of lacosamide monotherapy in patients with
dementia.

p381 | Measurement of Unbound Serum
Concentrations of Valproate and Phenytoin for
Tailored Treatment in Selected Cases – When Is It
Useful?

K. Heger*,†, A. Baftiu*, M.L. Burns‡, A. Gottås‡,
S.I. Johannessen‡,§, C.J. Landmark*,‡,§

*Programme for Pharmacy, Oslo Metropolitan University, Oslo, Norway;
†Norwegian University of Science and Technology, Trondheim, Norway;
‡Oslo University Hospital, Dept of Pharmacology, Oslo, Norway; §Oslo
University Hospital / National Centre for Epilepsy, Oslo, Norway

Background: Routine use of therapeutic drug monitoring
(TDM) of antiepileptic drugs by measurement of total con-
centrations is well established. In cases where changes in
protein binding affect highly bound drugs (>90%, val-
proate/phenytoin), measurement of the unbound concentra-
tion will be more accurate for exposure of active drug in
the body. The purpose of this study was to describe current
practice where unbound serum concentrations of valproate/
phenytoin were measured and discuss the clinical impact.
Methods: Retrospective, anonymous data from patients
where measurement of unbound valproate/phenytoin were
requested were collected from the TDM‐database, the
National Center for Epilepsy (2012–2017). The samples
were taken drug‐fasting in the morning at assumed steady‐
state. The study was approved by the Regional Ethics
Committee.
Results: Data from 78 patients using valproate and 35
using phenytoin were included (1–30 measurements per
patient), 40/60% women/men, average age was 39 (1–88)
years. Hypoalbuminemia, reduced renal function, intensive
care, adverse effects, young/old age and pregnancy were
relevant reasons for the requests. The impact of possible
pharmacokinetic displacement interaction of val-
proate+stiripentol was discussed in one case. Total serum
concentration of valproate was 82–908 (reference range
300–700) μmol/L, average unbound concentration 20% (5–
93, reference »10%), and average dose was 1245 mg/day
(72–3000). For phenytoin, total concentrations were 14–
147 (reference range 40–80) μmol/L, average unbound con-
centration 15% (7–28, reference »10%), and average dose
was 519 mg/day (175–1500).
Conclusion: Measurement of unbound concentrations of
valproate/phenytoin showed increased free fraction in most
of these vulnerable patients, and total concentrations may
then underestimate drug exposure. These cases should be
carefully evaluated by a pharmacologist and the treating
physician and thus, improved tailored treatment may be
obtained in the individual patient.
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p382 | Perampanel Efficacy and Safety as Early
Add‐On Treatment for Focal Seizures: Pereagal
Study

X.R. Osorio*, J. López-González*, T. Lema-Facal†, E. Rubio-
Nazábal†, M.D. Castro-Vilanova‡, A. Pato-Pato§, J. Abella-
Corral¶, E. Corredera*, A. López-Ferreiro**, A. Puy-Núñez**
*Complexo Hospitalario Universitario de Santiago de Compostela,
Santiago de Compostela, Spain; †Complexo Hospitalario Universitario de
A Coruña, A Coruña, Spain; ‡Complexo Hospitalario Universitario de
Vigo, Vigo, Spain; §Hospital de Povisa, Vigo, Spain; ¶Complexo
Hospitalario Universitario de Ferrol, Ferrol, Spain; **Complexo
Hospitalario Universitario de Pontevedra, Pontevedra, Spain

Purpose: Perampanel has been approved as add‐on treat-
ment for focal seizures with or without secondary general-
ization (SGS). We aim to communicate our experience
when used as “early add‐on”, according to daily clinical
practice.
Method: Multicentric observational one‐year study of
patients with focal epilepsy treated with perampanel. Data
at three, six, and twelve months was recorded. Patients had
previously taken ≤2 AEDs and were receiving 1–2 AEDs.
Efficacy, safety, and tolerability are analyzed.
Results: N = 77 patients were included (57.14% males;
median age was 46[33,58] years old). Median dose of per-
ampanel was 4[4,4], 4[4,6] and 6[4,8]mg/day at 3, 6 and
12 months. N = 74, N = 71 and N = 67 patients reached
3, 6 and 12 months of follow‐up. After 3 months, N = 21
(28.38%) patients were seizure‐free, with >50% of seizure
reduction in N = 43(62.16%). At 6 months, N = 45
(63.38%) were responders (N = 20 were free of seizures).
After 12 months, N = 39 (58.21%) were responders includ-
ing 32.83%(N = 22) seizure‐free. N = 36 patients reported
adverse events after 3 months (N = 5 leading to with-
drawal, with only N = 2 considered severe). N = 17 and
N = 11 patients reported adverse events after 6 and
12 months (only N = 1 severe). The most frequent were
somnolence and irritability. N = 25 patients suffered from
SGS. N = 23, N = 21 and N = 18 reached 3, 6, and
12 months of follow‐up with N = 17(73.91%), N = 16
(76.19%) and N = 15(83.33%) free of these type of sei-
zures.
Conclusion: Perampanel has showed good efficacy and
tolerability in focal epilepsies as early add‐on, with impres-
sive results in SGS. This makes perampanel an atractive
option as early add‐on for the treatment of focal epilepsies.

p383 | Influence of Perampanel on Behavior and
Cognition

G. Odintsova*
*ANMRC, Saint Petersburg, Russian Federation

Purpose: To investigate Perampanel influence on behavior
and cognition.
Method: 50 children and adult (age range 12‐ 45y.o.) with
refractory epilepsy receiving 1‐4 AEDs were included and
treated with Perampanel. Perampanel influence on behavior
and cognition were determined comparing indicators of
1 month before add‐on and after add‐on of Perampanel.
Results: There were 15 children with,refractory epilepsies
with intellectual disabilities receiving 1–3 AEDs and 35
adult with refractory focal,generalized epilepsies receiving
2‐4 AEDs. There were 4 cases (8%) of AE included hostile
behavior due to Perampanel and Levetiracetam interactions.
Positive effect to everyday activity, cognitive functions
observed in 8 cases (6 children and 2 adult)‐50%. Men
34y.o.with refractory epilepsy and intellectual disability
after West syndrome had cognition progression, regression
seizures to 90% due to add‐on Perampanel. Man 30y.o.with
Lennox‐Gastaut syndrome without seizure remission since
onset at 4y.o. age become seizure free with hostile behav-
ior. Similar behavior he had due to add‐on of Levetirac-
etam 2 years earlier with positive effects from
antipsychotics. We used antipsychotic during 3 month up‐
titration of perampanel. At present time patient continues
intake Perampanel and Levetiracetam without behavioral
AE, antipsychotics and had seizure freedom. Good tolera-
bility with perampanel was estimated in all other cases with
individualized approach to dosing, including slower up‐
titration and bedtime dosing. Girl in age 16 year with intel-
lectual disability, aggression and hostile behavior taken
Levetiracetam and antipsychotics haven't discontinued up‐
titration of perampanel due to behavioral AE. She had sig-
nificant positive effect to behavior and cognition after
Levetiracetam withdrawn.
Conclusion: Perampanel had positive effect to everyday
activity, cognitive functions. Hostile behavior is the pro-
longed, passing, responding to management adverse effect.
Adverse events management allowed achieving seizure
freedom, positive effect on cognition in patients with
refractory epilepsies.
The reported study was funded by Russian humanitarian
scientific fund, research project №18‐013‐00222
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p384 | Eslicarbazepine Acetate (ESL) as Add‐On
Therapy in Epilepsy with Focal‐Onset Seizures: A
Clinical and EEG Study

P. Pulitano*, M. Brienza*, C. Davassi*, G. Assenza†,
M. Tombini†, G. Pellegrino‡, L. Ricci†, O. Mecarelli*
*‘Sapienza’ University of Rome, Rome, Italy; †Campus Bio‐Medico
University of Rome, Rome, Italy; ‡IRCCS San Camillo, Venice, Italy

Purpose: Eslicarbazepine acetate (ESL) is a third genera-
tion dibenzazepine approved, in Italy, as add‐on therapy in
adults patients with focal‐onset epileptic seizures (PFOS)
and recently as monotherapy. The aim of this retrospective
study was to evaluate efficacy and safety of ESL as add on
therapy in PFOS and its effect on EEG background activ-
ity.
Method: This study was conducted in two Universitary
Epilepsy Centers (Policlinico Umberto I,Sapienza Univer-
sity and Campus Biomedico of Rome). We evaluated 50
PFOS, with an epilepsy history of 17 ± 13 years: they had
tried medication with a mean of 3 ± 1 AEDs before intro-
ducing ESL. ESL was introduced at an initial dose of
400 mg/die and it was titrated up to the dose of 1200 mg/
die. Seizure's frequency and side effects was evaluated by
a diary completed by patients. We assessed sleepiness with
the Epworth Sleepiness Scale (ESS) (Hoddes et al., 1973)
and depression with the Beck Depression Inventory‐II
(BDI) scale (Błaszczyk and Czuczwar, 2016). EEG Individ-
ual alfa frequency (IAF) was also performed. Clinical and
EEG evaluation were conducted at basal (T0), three (T1)
and six months (T2) after the introduction of ESL.
Results: At T0, our patients presented 10 ± 21 seizures/
month. At T2 ESL reduced significantly seizures. 60% of
patients reported a reduction≥50% and, of them, 31% were
seizure free;11% had a reduction of seizures ≤50%, while
the last 29% had no change in seizure frequency. IAF did
not demonstrate any modification.
Conclusion: ESL confirmed its efficacy in reducing sei-
zures as an add‐on therapy in PFOS. EEG changes were
consistent with an improvement of both epileptic activity
and cognitive performance of PSFO after ESL treatment. In
conclusion, in our sample of patients,ESL confirmed its
efficacy and tolerability through clinical and EEG objective
parameters.
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p385 | The Frequency of Ictal Crying During the
Psychogenic Non‐Epileptic Seizures and Epileptic
Seizures in Turkish Adult Patients

F. Azman*, M.I. Yon*, I. Tezer*, S. Saygi*
*Hacettepe University, School of Medicine, Neurology Department,
Ankara, Turkey

Purpose: Ictal crying is highly specific for psychogenic
non‐epileptic seizure (PNES), even up to 100% in some
case series. But that was also reported in epileptic seizures
(ES) rarely. Herein we aimed to define the frequency of
ictal crying during PNES or ES, and characterize the clini-
cal features.
Method: We retrospectively searched EEG and medical
files of 1983 adult patients who were hospitalized between
October 1996‐December 2017 in our long term video‐EEG
monitoring unit by using keywords of ‘crying’ and similar
words (sadness etc.). The patients with crying attacks were
divided into two groups as PNES and ES. All ictal video
recordings of ES were reviewed. Identification of “epileptic
ictal crying” was done if there were one of these features:
sad facial expression, mourning, yelling or subjective feel-
ing of sadness together with ictal rhythmic discharges.
Some ES were excluded if there was a difficulty in differ-
entiation crying from laughing.
Results: Fifty seven patients (57/1983, 2.8%) had ictal cry-
ing during seizures. In PNES group (n: 205), only 37
patients had crying (37/205, 18%) during their attacks. 20
of 57 were diagnosed as ES and in which 6 patients had
fulfilled criteria of epileptic ictal crying (6/1983, 0.3%). All
of 6 patients were female, median age was 29 years and
these patients had focal lesions (5 right handed:3 right tem-
poral, 1 left temporal, 1left insular; 1 left handed:1left tem-
poral).
Conclusion: Ictal crying is not specific for PNES as previ-
ously reported in some case series. We found that it is not
very frequent PNES group (18%). But the frequency of
epileptic ictal crying is very rare. Also identification of cry-
ing may be difficult in some cases and is not easy to differ-
entiate from laughing. Furthermore epileptogenic area
which is located in nondominant hemisphere seems respon-
sible in most of the patients with crying during ES.
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p386 | Pilomotor Seizures: A Systematic Review

D. Tényi*, B. Bóné*, R. Horváth*, J. Janszky*
*University of Pécs, Department of Neurology, Pécs, Hungary

Purpose: Ictal piloerection is a rare, frequently overlooked
seizure phenomenon. It can accompany complex partial
and generalized seizures or it can be the only manifestation
of an autonomic seizure. The aim of our study was to com-
prehensively analyze ictal piloerection (IP) on a large num-
ber of subjects.
Method: We performed a systematic review of case report
studies of patients diagnosed with IP (1929‐2017). We also
included one patient from the Department of Neurology,
University of Pécs. Each included case was characterized
with respect to patient history, IP seizure characteristics
and diagnostic workup.
Results: Ninety‐eight cases were included. All patients had
focal epilepsy. IP was more frequently observed in male
patients (p = 0.001). In 46% of the cases it was associated by
other autonomic symptoms. In 56% of patients the pilomotor
seizures were never progressed into complex partial or gener-
alized seizures. The two most common underlying pathologies
were high‐grade astrocyoma and limbic encephalitis, in 26%
and in 22%, respectively. Regarding localization, temporal
lobe was the seizure onset zone (p < 0.001). Bilateral IP
showed no lateralizing value (p = 0.5). Unilateral IP was ipsi-
lateral to the seizure onset zone in men and contralateral in
women (p = 0.002). The frequency of seizures with IP was
significantly higher in women 66 ± 114 (range: 1–420, med-
ian: 30) than in men (range: 1‐600, median: 3) (p = 0.016).
Conclusion: IP is associated with focal, temporal seizures
and occurs predominantly in males. The most common
pathologies are progressive lesions: autoimmune encephali-
tis and high‐grade astrocytoma. When unilateral, it lateral-
izes the seizure onset zone to the unilateral hemisphere in
males and to the contralateral in females.
The authors were supported by the EFOP‐3.6.2‐16‐2017‐
0000, “The role of neuro‐inflammation in neurodegenera-
tion: from molecules to clinics”program.

p387 | Pseudotemporal Epilepsy –
Extratermporal Epilepsy with Typical Temporal
Seizues

I. Dolezalova*,†, D. Jelinkova†, M. Pail*,†, M. Brazdil*,†,‡

*St Anne's University Hospital, The First Department of Neurology, Brno,
Czech Republic; †Masaryk University, Faculty of Medicine, Brno, Czech
Republic; ‡Central European Institute of Technology (CEITEC), Masaryk
University, Brno, Czech Republic

Purpose: We speak about pseudotemporal epilepsy in
cases, when the ictal activity propagates from extratemporal

to temporal structures and the seizures have typical tempo-
ral character. It is necessary to distinguish patients with
pseudotemporal epilepsy in presurgical evaluation, because
the operation of temporal lobe does not lead to seizures
abolishment in these patients, moreover, the resection of
temporal lobe could cause the worsening of cognitive func-
tions. The aim of this work was to identify and to describe
the group of patients with pseudotemporal epilepsy.
Method: The group of patients who underwent surgery for
exteratemporal epilepsy was retrospectively analyzed. The
patients with typical temporal seizures were identified. Sub-
sequently, we focused on evaluation of their data, namely
localization of interictal epileptiform discharges (IEDS),
character of their aura and cognitive impairment.
Results: We identified 22 patients with pseudotemporal
epilepsy ‐ 10 (46%) patients had occipital epilepsy, 9
(41%) had parietal epilepsy (3 patients had seizure onset
zone in posterior cingulum) a 3 (14%) patients had frontal
epilepsy. The maximum of IEDs was localized over tempo-
ral lobe in all patients, 6 (27%) patients had also extratem-
poral IEDS (4 patients with parietal epilepsy exhibited
IEDs over centroparietal regions, 2 patients with occipital
epilepsy had occipital IEDs). The most of patients
described typical temporal aura (deja‐vu, jamais‐vu or epi-
gastric aura) or aura was not present, only 4 patients with
occipital epilepsy had visual aura. Four (18%) patients do
not have any functional neuropsychological impairment,
the rest 18 (82%) patients had impairment associated with
certain area ‐ 14 (63%) patients with temporal areas, 2
(9%) patients with frontal areas.
Conclusion: There is a small, but clinically important,
group of patients with pseudotemporal epilepsy, but their
identification stays to be clinical challenge.

p388 | Characterization of Seizures (ILAE 1981
and 2017 Classifications) and Their Response to
Treatment in a Cohort Of Patients with Glial
Tumors in a University Institute

I.C. Parera*, A.G. Roffo*, A. Báez*, V. Campanucci*,
C.S. Retamar*, J.I. Gamero*
*Roffo Oncologic Institute‐School of Medicine, University of Buenos
Aires, Neurology, Buenos Aires, Argentina

Purpose: a) To typify seizures as the initial symptom or
its ocurrence during the course of the disease.
b) ILAE 1981 and 2017 Classifications correlation,
c) To assess seizure control in response to antiepileptic
drugs (AEDs).
Method: This is a clinical, observational, descriptive and
prospective research study of 168 patients diagnosed with
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primary CNS tumor during the period between January
2010 and March 2013. We compared our characterization
of seizures and their treatment to ones previously done in
other centers. We used the WHO CNS classification of
tumors and the ILAE 1981 classification and its correlation
with that of 2017.
Results: Eighty‐two cases with glial tumors were col-
lected: Fifty‐seven/82 patients had suffered from seizures,
55% as initial symptom, and 15% during the course of the
disease. Seizure types were as follow: focal onset aware,
focal onset impaired awareness, focal to bilateral tonic‐clo-
nic and generalized onset. Seizures of 15 cases were reclas-
sified; therefore, generalized onset seizures decreased from
37% to 17%, and focal to bilateral tonic‐clonic seizures
increased from 11% to 31%. Focal motor seizure was the
most frequent type followed by focal sensory. Antiepileptic
treatment was modified in 35/57 patients (61%), and was
discontinued in 25 patients who had never had any seizure.
Of those patients receiving levetiracetam monotherapy, 41/
57 cases were seizure‐free with a dose range from
1000 mg to 2500 mg given as twice‐daily dosing.
Conclusion: A thorough interview of the patient and family/
witnesses allows an improvement in the diagnosis and char-
acterization of epileptic seizures and the chance of withdraw-
ing treatment in seizure‐free patients. Twenty‐six percent of
patients seizures were reclassified as focal onset, and these
were the most frequent type of seizures in patients with glial
tumors. Levetiracetam used as monotherapy is suitable for
these patients. The ILAE 2017 Classification of Seizure
Types Expanded Version was very friendly.

p389 | Biomarkers In The Postictal State: A
Systematic Review And Meta‐Analysis
S. Khan*, A. Subota*, S. Sudershan*, N. Jette*,†, C. Branch*,
A. Lukmanji*, S. Wiebe‡,§,¶,**, C.B. Josephson‡,§,¶,**
*University of Calgary, Calgary, AB, Canada; †Icahn School of Medicine
at Mount Sinai, New York, NY, United States; ‡University of Calgary,
Clinical Neurosciences, Calgary, AB, Canada; §University of Calgary,
Community Health Sciences, Calgary, AB, Canada; ¶University of
Calgary, O'Brien Institute for Public Health, Calgary, AB, Canada;
**University of Calgary, Hotchkiss Brain Institute, Calgary, AB, Canada

Purpose: To systematically review the number and accu-
racy of biomarkers available to define and classify the pos-
tictal state.
Methods: We searched Embase, Ovid MEDLINE, Psy-
cINFO, Cinahl, Web of Science, Cochrane Database of Sys-
tematic Reviews, and Scopus until October 2016 as part of a
larger study, including multiple systematic reviews, to iden-
tify original research evaluating the presence of biomarkers
in the postictal state. Studies with a minimum of 15

participants diagnosed with epilepsy were included with
biomarkers classified into four major categories: blood,
physiological, neurophysiological (electroencephalography
[EEG]), and neuroimaging. Full‐text review and data abstrac-
tion were done in duplicate. A random effects meta‐analysis
was conducted to determine the pooled proportions reporting
a biomarker present in the postictal state, where possible.
Study quality was assessed using the National Heart, Lung
and Blood Institute's Quality Assessment Tool for Observa-
tional Cohort and Cross-Sectional Studies.

Results: Initial searches identified 6878 abstracts, with full‐
text review conducted on 111 articles. Of these, 70 studies
were eligible for data abstraction. A total of 59 biomarkers
were identified with the three most common being prolactin
(n = 18), postictal EEG suppression (PGES) (n = 13) and
heart rate (tachycardia) (n = 8). Pooled proportions of
patients with elevated prolactin (n = 16), tachycardia
(n = 6) and PGES (n = 13) were 0.89 (95% Cl=0.85–0.94),
0.84 (95% Cl=0.72–0.96) and 0.48, (95% Cl=0.37–0.58),
respectively. In particular, elevated prolactin levels appeared
correlated with seizure type whereby levels exceeding nor-
mal were essentially always present after generalized sei-
zures but rarely present after focal aware seizures. Postictal
peak times were 0–60 minutes for prolactin, 7–30 minutes
for tachycardia, and 0–13 minutes for PGES.
Conclusion: Overall, this review demonstrates that though
a variety of biomarkers have been identified, only a select
few have been studied in detail. Ultimately, these data will
aid future research into establishing a standardized, empiri-
cal definition of the postictal state.

p391 | ICTAL Asystole: A Case Report

N. Kishk*, A. Nawito†, A. Ragab*
*Neurology Department, Cairo University, Cairo, Egypt; †Clinical
Neurophysiology Unit, Cairo University, Cairo, Egypt

Purpose: Epileptic seizures can lead to cardiac arrhyth-
mias. The arrhythmias may be in the form of tachycardia,
bradycardia or asystole. Ictal bradycardia and asystole can
lead to sudden unexpected death.
Method: A case report of a 40‐year‐old male with com-
plex partial temporal lobe epilepsy. He has coincident
attacks of fall and pallor. The patient underwent simultane-
ous ECG and video EEG monitoring.
Result: The slow activity in EEG coincide with the
appearance of bradycardia in ECG then cardiac asystole
which clinically correspond to the patient syncope. After
insertion of a cardiac pacemaker, only complex partial
attacks develop with a marked reduction in frequency and
no more fall attacks.
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Conclusion: Epileptic seizures can present with cardiac
arrhythmias, with ictal asystole leading to sudden unex-
pected death. Simultaneous EEG and ECG are essential for
the diagnosis. A cardiac pacemaker can be lifesaving for
patients with ictal arrhythmias.

p392 | The Cross Sign And Hand Praying:
Religious Automatisms As Expression Of
Temporal Lobe Seizures

X. Rodriguez Osorio*, L.B. Lara Lezama†, L. Martínez
Rodríguez‡, A. Sagastibelza Arroqui§, E. Pardellas Santiago*,
J. López González*
*Complexo Hospitalario Universitario de Santiago de Compostela,
Santiago de Compostela, Spain; †Complejo Asistencial Universitario de
León, León, Spain; ‡Hospital Universitario Central de Asturias, Oviedo,
Spain; §Complejo Hospitalario de Navarra, Pamplona, Spain

Purpose: Automatisms with religious annotations are
rarely described. We present two patients with pharmacor-
resistant epilepsy showing these type of automatisms and
discuss their appearance.
Method: Two patients underwent videoEEG telemetry in
the course of presurgical evaluation for pharmacorresistant
focal epilepsy and ictal signs of hyperreligiosity were
found. Semiology, EEG findings and correlation with neu-
roimaging is described.
Results: Patient 1: Seizures consisted on a “déjà vu” sen-
sation with loss of consciousness and automatisms perform-
ing the cross sign repeatedly. Interictal recordings showed
predominantly right temporal paroxistic activity. Ictal activ-
ity also arose from the anterior temporal structures. MRI
displayed nodular heterotopia in the right anterior medial
temporal and basal temporo‐occipital regions. Patient 2:
Seizures consisted on initial auras of rising epigastric sen-
sation followed by right rhythmic ictal non‐clonic hand
movements and a fixed posturing of both hands like pray-
ing associated to moderate swallowing. She might point the
right index at the ceiling, and suffer a forced head devia-
tion to the right with a subsequently secondary generaliza-
tion. Ictal EEG showed a theta rhythm over the left
temporal region with progression to delta activity. Interictal
pattern was also limited to the left temporal region. Struc-
tural neuroimaging showed bilateral mesial temporal sclero-
sis and PET scan revealed the presence of hypometabolism
only over the left hypoccampus.
Both patients were raised in religious families and environ-
ment. Patient 1 was repeatedly told to pray after a seizure
since he was young.
Conclusion: Religious automatisms are thought to be
adquired. Religiosity possibly places in the limbic system
and kindling phenomena might be the way these

automatisms are integrated as part of the seizures. Most cases
have been related to right temporal epilepsy as happens with
patient 1, but left temporal origin is also plausible (patient 2).
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p393 | Neurodevelopment Outcome In
Pyridoxine‐Dependent Epilepsy
F. Kamoun*, M. Charfi†, A. Bouraoui†, N. Hamida†,
Y. Gouaylia*, L.B. Massoud*, A. Gargouri†, C. Triki*
*Sfax University, Child Neurology Department, Sfax, Tunisia; †Sfax
University, Neonatalogy Department, Sfax, Tunisia

Purpose: Pyridoxine‐dependent epilepsy (PPE) is a treat-
able neonatal epileptic encephalopathy with different pat-
terns of long‐term epilepsy evolution. Little is known about
the neurodevelopmental outcome.
Here we report the neurodevelopmental state of a cohort of
PPE.
Methods: This is a retrospective study for 14 patients with
PPE confirmed genetically with the same mutation
(c.1364T> C) followed at the neonatology and child neu-
rology department Sfax University hospital, over a 12‐years
period (January 2004–December 2015). All patients had a
neurological examination and multidisciplinary assessment:
oral and written language assessment, evaluation of gross
and fine motor skills and neuropsychology evaluations with
intellectual quotient measure.
Results: The mean age was 7 years 5 months [2 years
6 months – 13 years 7 months] with sex‐ratio of 0.93. All
patients accept one are seizures free. Brain MRI made in
65% showed diffuse white matter signal abnormalities and
morphological abnormalities of the corpus callosum in
88%, diffuse cerebral atrophy in 55% and posterior fossa
abnormalities in 55%. Neurologic evaluation was normal in
18%. There were gross and fine motor disorders in 73% in
favor of the diagnosis of coordination disorders develop-
ment (CDD). One child (9%) had a severe hypotonia.
Development of oral language was delayed in 62 % and
normal in 38%. The neuropsychological assessment done in
58% showed a normal level in 37% and an intellectual dis-
ability in 63% (mild in 25%, severe in 38%).
Conclusion: Despite early therapeutic management and
well response of seizure, the long‐term evolution of PPE is
of lower quality with a cognitive deficit and motor skills
disorders responsible for academic difficulties.
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p394 | Neurological And Psychopathological
Masks Of Rolandic Epilepsy

N. Titov*, D. Zaitsev†, I. Zaitsev†

*Zaytsev's Psichoneurological Center, Neurology, St.Petersburg, Russian
Federation; †Zaytsev's Psichoneurological Center, Psychiatry,
St.Petersburg, Russian Federation

Purpose: To reveal the relationship of neurological and
psychopathological disorders with specific disturbances in
the EEG of sleep and its effect on treatment tactics.
Method: We examined a group of patients with atypical
Rolandic epilepsy without seizure history. All patients were
divided into two subgroups:
1. children with ADHD (42 people aged 6–12 years),

2. children with speech development disorder (40 peo-
ple aged 3–12 years).

A group of children with disorders in the form of enuresis,
encopresis was excluded due to the small number. All chil-
dren were examined by a neurologist, a psychiatrist, and a
long‐term EEG sleep monitoring was performed.
Results: In the first subgroup of 42 children in the EEG of
sleep, 15 (35%) had specific EEG disorders in the form of
Rolandic spikes. In the second subgroup, 25 children
(62.5%) also had the same disorders.
Conclusion: 1. there is a clear relationship between neuro-
logical and psychopathological disorders and disturbances
in sleep EEG .
2. Disturbances in the long term EEG of sleep are a full‐
fledged symptom that affects the tactics of future treatment.

p395 | Correlation Of Behavioural Features,
With Indicators Of Clinical Severity, In Females
With Rett Syndrome

S. Karmakar*, A. Kilroy-Glynn*, L. Mei Rong*, B. Cheng*,
F. Jia Jun*
*Trinity College Dublin, Dublin, Ireland

Purpose: Rett Syndrome (RTT) is a neurodevelopmental
disorder occurring in 1 per 10,000 females. Mutations in
the methyl‐CpG‐binding protein 2 (MeCP2) gene account
for 95% of cases. Different mutations confer diverse pheno-
types, correlated with varying degrees of clinical severity
across multiple domains, which include functional regres-
sion, epilepsy and low Body Mass Index (BMI). RTT
patients also show stereotyped behaviours, like hand wring-
ing and bruxism, among others.
This is a pilot study on behavioural trends in RTT, investi-
gating correlations between the percentage severity of
behavioural symptoms, and 5 factors indicating clinical
severity.

Method: The behavioural severity of 17 RTT patients was
evaluated using the Rett Severity Score (RSS) Checklist,
while blind to patients′ clinical severity and genetic muta-
tion types. Spearman's Rank was used to study correlations
between behavioural severity and clinical characteristics,
namely types of mutation, frequency and onset of epilepsy,
stage of disease and BMI.
Results: The strongest positive correlations were of muta-
tion type (simplified) (rs=0.847), and epilepsy frequency
(rs=0.844), against percentage severity. Mutation type (de-
tailed) had a strong correlation (rs=0.630) with percentage
severity. The strongest negative correlation (rs=‐0.737) was
between stages of RTT, and endurance of positive symp-
toms (“T1‐T2 (positive)”) throughout videos.
Conclusion: Our pilot study found a novel link between
epilepsy frequency and behavioural severity, and similari-
ties between correlations of epilepsy frequency, and of
mutation types, with behavioural severity. This indicates
potential for research into epilepsy frequency across muta-
tion types in female RTT patients, using behavioural sever-
ity as a link. Based on our methodology, we also generated
recommendations for improvements of the patient videos
used, for criteria of the RSS, and for how mutation types
were ranked, for future studies with larger cohorts.

p396 | The Impact Of Epileptic Seizures On The
Heart Rhythm

Y. Rubleva*, S. Serdyuk†, K. Davtyan†, R. Teryan†, S. Burd*
*Pirogov Russian National Research Medical University, Moscow,
Russian Federation, †National Medical Research Center for Preventive
Medicine of the Ministry of Healthcare of the Russian, Moscow, Russian
Federation

Purpose: To study the frequency and nature of heart
rhythm disorders in patients with focal epilepsy in the ictal
period, depending on various factors by prolonged monitor-
ing of the ECG.
Method: The Group of patients entered in the quantity of
79 people with symptomatic / cryptogenic focal epilepsy,
without concomitant cardiac pathology. All the patients
were conducted medical diagnostic examination, laboratory
diagnosis, registration of video EEG monitoring, MRI
brain, ECG monitoring, Echocardiography, clinical and bio-
chemical analysis of blood, implantation of subcutaneous
recording device for long‐term monitoring ECG. The
observation was carried out for 12 months.
Results: Changes in heart rate during the development of
epileptic seizures were registered in the overwhelming
majority of cases (88.61%). Most often during the develop-
ment of epileptic sinus tachycardia with a heart rate of 100
to 200 per min was recorded (for 47 patients, in 59.49%
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cases), for 23 patients (29.11%) – various heart rhythm and
conduction disorders. For 9 patients (11.39%) no ictal dis-
turbances of heart rate and conduction were observed dur-
ing the development of epileptic seizures.
A statistically significant (p < 0.05) gender‐related relation-
ship was found – for men, supraventricular cardiac arrhyth-
mias in the ictal period occures more often than for
women; at various frequency of seizures – at serial seizures
most often there are infringements of heart rhythm disor-
ders and conduction; depending on the chronological con-
finement of seizures – at sleep seizures, heart rhythm
disorders occur more often than with wakefulness; depend-
ing on the type of seizures – with secondary generalized
tonic‐clonic seizures (SGTCS), heart rhythm disorders were
detected more often than with simple partial and complex
partial ones.
Conclusion: The study showed that male gender, serial
seizures, SGTCS, sleep seizures are factors of high risk of
developing heart rhythm and conduction disorders at the
time of epileptic seizures.

p397 | Epilepsy In Cases Of Severe Motor And
Intellectual Disabilities Syndrome: The
Relationship Between The Extent Of Disabilities
And The Characteristics Of Epilepsy

T. Takano*, K. Okumura*, J. Yorifuji*, R. Ando†, K. Ogawa†,
M. Ito*, S. Yamazaki*
*Biwako‐gakuen Medical Welfare Center of Yasu, Pediatrics, Yasu,
Japan; †Biwako‐gakuen Medical Welfare Center of Yasu, Internal
Medicine, Yasu, Japan

Purpose: Severe motor and intellectual disabilities syn-
drome (SMIDS) is complicated by epilepsy in 70%‐80% of
cases. We examined the relationship between the extent of
motor and intellectual disabilities and the clinical features
of epilepsy in SMIDS patients.
Method: The subjects were 130 children and adults with
SMIDS hospitalized in our residential facility. Ohshima's
classification score was used to grade the extent of motor
and intellectual disability. The following items were inves-
tigated: sex, age, etiology, Ohshima's classification score
(scores of 1 to 25, with 1 and 25 indicating the highest and
lowest degree of disability, respectively), and clinical fea-
tures of epilepsy.
Results: Of the 130 SMIDS subjects, epilepsy was nega-
tive in 63 (48.5%; Epi‐) and positive in 67 (51.5%; Epi+).
The mean age was 56.4 ± 12.3 and 46.1 ± 13.5 years in
the Epi‐ and Epi+ groups, respectively. The mean score of
Ohshima's classification was higher in the Epi‐ group
(5.79 ± 5.11) than in the Epi+ group (3.26 ± 3.57)

(p = 0.001). Etiological investigations indicated that trau-
matic brain injury was more frequent (7.46%, p = 0.027)
and metabolic disorder (kernicterus) less frequent (0%,
p = 0.005) in the Epi+ group than in the Epi‐ group. In
the 67 epilepsy patients with SMIDS, disability was more
profound (Ohshima's score 1 to 4) in 48 patients (71.6%)
and less profound (Ohshima's score 5 to 25) in 19 patients
(28.4%). In the more profoundly disabled cases, monother-
apy with anticonvulsants was less frequent (22.9%,
p = 0.018), and EEG paroxysm more frequently showed
multiple spike foci (20.8%, p = 0.031) than in less pro-
foundly disabled cases.
Conclusion: Multiple spike foci in epilepsy with SMIDS
may indicate widely distributed abnormal neuronal activity
in multiple brain regions, which is closely associated with
more profound motor and intellectual disabilities.

p398 | Epilepsy In Children With
Neurodevelopmental Disorder At A Rural Hospital
In Japan

T. Suzuki*
*Showa Inan General Hospital, Pediatrics, Nagano, Japan

Purpose: The association between neurodevelopmental
disorder and epilepsy has been established. This association
is reported to be approximately 20%. We investigated the
prevalence of epilepsy in children with neurodevelopmental
disorder at a rural hospital in Japan.
Method: A retrospective, observational study was con-
ducted that included 240 patients with neurodevelopmental
disorder who visited our hospital between April 1, 2017
and September 30, 2017. Neurodevelopmental disorder was
clinically diagnosed based on DSM‐ IV‐TR or DSM‐5.
Results: The mean age of the patients was 7.3 years
(range, 2–18 years) and 80.4% were male. They were pri-
marily diagnosed with the following disorders: autism spec-
trum disorder (75.8%), attention deficit/hyperactivity
disorders (49.6%), intellectual disorder (22.9%), and devel-
opmental coordination disorder (11.7%). Five patients expe-
rienced epilepsy (2.1%), each of whom had severe autism,
primitive neuroectodermal tumors after surgery, Angelman
syndrome, sequela of influenza encephalitis, and precocious
puberty. Four patients with epilepsy had intellectual disor-
der, and their mean IQ was 42.6 (range, 15–79). The mean
age of patients with epilepsy was 11.6 years (range, 5–
18 years). Their mean age of the onset of epilepsy was
3.8 years (range, 1–8 years). The following types of sei-
zures were noted: focal, myoclonic, atonic, and myoclonic‐
atonic. EEG findings revealed localized spikes in all five
patients and the prescribed antiepileptic drugs were
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levetiracetam, carbamazepine, zonisamide, and valproic
acid. Four patients were seizure‐free with medication.
Conclusion: The prevalence of epilepsy in children with
neurodevelopmental disorder was 2.1% at a rural hospital
in Japan, which is less than that observed in previous stud-
ies (Strasser L et al. Dev Med Child Neurol 2018;60:19–
29.). Most patients with epilepsy had other severe diseases.
Compared with urban hospitals, the prevalence of epilepsy
may be lower because rural hospitals receive numerous
children with mild neurodevelopmental disorders.

p399 | Epilepsy And Eeg Characteristics In
Children With Autistic Spectrum Disorder

B. Jocic-Jakubi*,†, A. Al-Futaisi*, R. Koul*, W. Al Mamamari*
*Sultan Qaboos University Hospital, Dept. of Child Health, Muscat,
Oman; †Clinical Centre of Niš, Ped. Neurology Dept., Nis, Serbia

Purpose: The frequency of epilepsy in Autistic Spectrum
disorder (ASD) ranges from 4% to 42% according to differ-
ent studies. It has been observed that occurrence of EEG
epileptiform abnormalities (EA) in the general population
ranged from 2–8.7%, while EEG EA occurrence in ASD
ranged from 6.7–83%. The aim of this study was to ana-
lyze clinical characteristics of seizures and EEG recording
in children with ASD with and without clinical diagnosis
of epilepsy.
Method: We retrospectively analyzed 75 children (aged
3 years 7 months to 13 years 10 months) with ASD, diag-
nosed and treated at Sultan Qaboos University Hospital,
Muscat Oman. In 40 of them ASD was primary diagnose
and in 18 of them diagnosis of epilepsy established after
autism has been diagnosed. We analyzed EEGs in whole
group and clinical and EEG characteristics only in group
with epilepsy.
Results: Among 40 ASD children (15 female and 25
males) epilepsy was diagnosed in 45% of children (10
females, 8 males). Regarding type of seizures 7 had gener-
alized tonic clonic seizures, one had focal, 4 had focal sei-
zure with secondary generalization, 2 had myoclonic
seizures and 2 had multiple type of seizure. In 2 patients
Status epilepticus (SE) was the first seizure manifestation.
Seven patients (38.8%) had one or more episodes of SE.
The EEG was abnormal in 62.5% of children (N = 25).
The remaining 37.5% (N = 15) of the children had normal
electroencephalograms. Twelve children (54.5%) with no
history of seizures had abnormal EEG, and 2 children with
epilepsy showed no EDs.
Conclusion: The co‐occurence of epilepsy and ASD is
well recognized, but the mechanism of this association still
remains unknown. The frequent observation of epileptiform

activity in patients ASD even without clinical epilepsy, has
suggested that this activity may be etiologic, rather than
comorbid.

p400 | Pyridoxine‐Dependent Epilepsy With
Carnitine Deficiency

N. Olgac Dundar*, D. Cavusoglu†, P. Arican‡, P. Gencpinar*
*Faculty of Medicine, Izmir Katip Celebi University, Department of
Pediatric Neurology, Izmir, Turkey; †Faculty of Medicine, Afyon Kocatepe
University, Department of Pediatric Neurology,, Afyon, Turkey; ‡Tepecik
Education and Research Hospital, Department of Pediatric Neurology,
Izmir, Turkey

Pyridoxine‐dependent epilepsy is a rare autosomal recessive
disorder, characterized by intractable seizures within the
first weeks to months of life that are not controlled with
familiar antiepileptic drugs but respond both clinically and
electrographically to pyridoxine. In this case study, we
report the long‐term follow‐up of a patient diagnosed with
epilepsy and carnitine deficiency. She experienced status
epilepticus due to prolonged generalized tonic seizures and
was hospitalized in an intensive care unit. Pyridoxine was
added her treatment and controlled the seizures. Later, we
identified a novel homozygous mutation (c.1072C>T,
p.R358) in ALDH7A1 gene and homozygous mutation
(L363P(*)) in SLC22A5 gene. We highlight the first case
described in literature, pyridoxine‐dependent epilepsy with
carnitine deficiency and a novel homozygous mutation in
ALDH7A1 gene.

p401 | Is Exclusive Breastfeeding Protective
Against Idiopathic Epilepsy?

P. Arican*, P. Gencpinar†, D. Cavusoglu‡, N. Olgac Dundar§

*Izmir Tepecik Education and Research Hospital, Pediatric Neurology,
Izmir, Turkey; †Izmir Katip Celebi University, Izmir, Turkey; ‡Afyon
Kocatepe University, Pediatric Neurology, Afyon, Turkey; ¶Izmir Katip
Celebi University, Pediatric Neurology, Izmir, Turkey

Purpose: In this study, we aimed to identify whether short
exclusive breastfeeding duration was associated with devel-
oping epilepsy in children.
Method: This case‐control study was conducted at the out-
patient clinic during the period from January 2017 to August
2017. The patients with idiopathic epilepsy between the ages
of six months and 18 years who attended the clinic were
included in the study. Neurologically normal children,
matched for age and sex, were considered as controls.
Results: In total, 102 patients and 102 controls were par-
ticipated in this study. Exclusive breastfeeding rate in case
and control groups was 58% and 82%, respectively. There
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was a significant difference between case and control
groups (p = 0.000). The odds ratio for developing epilepsy
was 0.29 (95% CI:0.15 to 0.55). Exclusive breastfeeding
rate was significantly higher for controls as compared with
patients.
Conclusion: Our study showed that short duration of
exclusive breastfeeding might be one of the risk factors for
idiopathic epilepsy.

EPILEPSY AND WOMEN 2
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p402 | Altered Spontaneous Brain Activity In
Female Temporal Epilepsy Patients With
Polycystic Ovary Syndrome: A Resting‐State
FMRI Study

X. Zhu*,†, L. Chen†, L. Zhang†

*The Third People's Hospital of Chengdu, Affiliated Hospital of Southwest
Jiaotong University, Chengdu, China; †West China Hospital of Sichuan
University, Chengdu, China

Purpose: To investigate the alterations of spontaneous
brain activity in patients women with polycystic ovary syn-
drome (PCOS) by resting‐state functional magnetic reso-
nance imaging (RS‐fMRI).
Method: Ten female epilepsy patients with PCOS and 12
matched healthy controls (HC) were recruited from West
China Hospital of Sichuan University from April 2016 to
June 2017. The 2003 Rotterdam criteria were employed to
confirm diagnosis of PCOS. All participants underwent
biochemical measurements and RS‐fMRI scans using a 3.0
T MRI system. MRI data was compared and analyzed
using amplitude of low‐frequency fluctuations (ALFF) and
regional homogeneity (ReHo)to measure spontaneous brain
activity. These two methods were both evaluated to stand
for spontaneous cerebral activity.
Results: The PCOS group showed increased ALFF in the
hypothalamus, insular, angular gyrus, precuneus and pari-
etal cortex, as well as decreased ALFF in anterior cingulate
cortex. Meanwhile compared with HC, increased ReHo in
the PCOS group was observed in the hypothalamus, insu-
lar, angular gyrus, temporal lobe and prefrontal cortex as
well as decreased ReHo in right cerebellum. In general,
these abnormal regions in PCOS group mainly involved
hypothalamus, default mode network and insular.
Conclusion: The patients with PCOS demonstrated regio-
nal brain activity alterations in hypothalamus, default mode

network and insular. These results indicate PCOS in early
stage may have comprehensive abnormities of brain
involved hyperandrogenaemia, cognition and emotional
process to help the development of early interventions.

p403 | Fertility Rate And Reproductive
Behaviour In Women With Epilepsy

G. Odintsova*, A. Chugunova†, S. Kravsova*, N. Ivanova‡

*ANMRC, Epileptology, St. Petersburg, Russian Federation; †ANMRC,
Saint Petersburg, Russian Federation; ‡ANMRC, Neurology, St.
Petersburg, Russian Federation

Purpose: To researchfertility rate (FR) and reproductive
behaviour (RB) in women with epilepsy (WWE).
Method: 127 WWE aged 20–45y.o. were included in the
prospective observation research of antiepileptic drugs
(AEDs) reproductive side effects. FR, RB were compared
into 3 groups: 1gr. – AEDs monotherapy, 2 gr. – polyther-
apy, 3 gr. – without AEDs.
Results: 1gr. – 58 (45%), 2gr. – 53 (42%), 3 gr. – 16
patients (13%). Average age of the surveyed women made
25 years with prevalence patients in optimal reproductive
age (20–30y.o.) – 62%. 47% women were marriage
insignificantly above in 1gr. Only 31% patients had chil-
dren without differences in groups. Only 18% children
were born before mother′s disease. Fertility rate is the aver-
age number of children that would be born to a woman
over her lifetime. Fertility rate for simple generations
replacements should be 2, 15. Fertility rate was 0, 3 in
cohort. Women planning pregnancies were 45%. Majority
patients interviewed in 2012 planned to have one child.
Most of the women interviewed in 2017 planned to have 2
children. New RB tendency was early repeated pregnan-
cies. New generation AEDs (perampanel, brivaracetam)
allowed achieving remission in first and second polyther-
apy but weren′t resolved in monotherapy. It was real prob-
lem for women in reproductive age. RB “without children”
remained actual problem for epilepsy among patients in
late reproductive age.
Conclusion: Fertility rate among women with epilepsy
was lower optimal due to medical and social reasons.
Reproductive behaviour was changing at the present time.
Antiepileptic therapy during pregnancy was remained a
legal problem. It is necessary to use integrated approach to
women with epilepsy taking into account social, mental,
physical conditions.
The reported study was funded by RFFR according to the
research project № 18-013-00222.
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p404 | How are the restrictions on the use of
valproate followed in Norway?

A. Baftiu*, P.G. Larsson†, S.I. Johannessen‡,§, C.J. Landmark*,‡,§

*Oslo Metropolitan University, Programme for Pharmacy, Oslo, Norway;
†Oslo University Hospital, Department of Neurosurgery, Oslo, Norway;
‡Oslo University Hospital, The National Center for Epilepsy, Sandvika,
Norway; §Oslo University Hospital, Department of Pharmacology,
Sandvika, Norway

Purpose: In 2014, the European Medicines Agency issued
restriction on use of valproate in women due to teratogenic
and long‐term effects on the offspring. Low dose <
700 mg/day is associated with safer outcomes. The purpose
of this study was to investigate changes in the use of val-
proate in Norway in recent years and verify if the restric-
tions were followed by prescribers in different indications.
Method: Anonymised data from the Norwegian Prescrip-
tion Database (2010–2016) were used, including data on
antiepileptic drugs from the whole population with infor-
mation on number of women using valproate, age, defined
daily doses (DDDs) and indication‐specific reimbursement
codes. The study was approved by the National Institute of
Public Health.
Results: Since 2010, the total number of women in Nor-
way in relation to number of women being prescribed val-
proate decreased by 5%, regardless of indication. In 2015,
4216 women were prescribed valproate for epilepsy and
2563 women for psychiatric indications. Compared to
2010, the number of women using valproate in these two
indications decreased by 6% and 11%, respectively. In
migraine, the use is minor but increased from 5–27 women.
In DDDs, the use of valproate in epilepsy decreased by
12% (0.8‐0.7 DDD/1000 women/day). In psychiatric indi-
cations, the use of valproate was stable at around 1.0
DDDs/1000 women/day, pointing to a higher prescribed
daily dose in psychiatry and lower in epilepsy.
Conclusion: Use of valproate in women in Norway is
decreasing, most profoundly in epilepsy. In addition, the
dosage of valproate in women with epilepsy seems to have
been reduced too, but not in other indications. Recommen-
dations of careful/restrictive use of valproate in childbear-
ing age are partly followed, and this contributes to
improved pharmacovigilance and safer treatment.

p405 | Antiepileptic Drug Exposure In
Pregnancy And Mode Of Delivery: Data From The
Emilia Romagna Study On Pregnancy And
Exposure To Antiepileptic Drugs (ESPEA)

B. Mostacci*, R. D'Alessandro*, C. Zenesini*, G. Simonazzi†,
F. Bisulli*,‡, E. Poluzzi†, A. Curti†, N. Rizzo†, P. Tinuper*,‡,
ESPEA Study Group: G. Accetta, G. Astolfi, S. Battaglia,
F. Bisulli, G. Cocchi, L. Conti, A. Curti, R. D'Alessandro,
L. Licchetta, C. Lupi, B. Mostacci, I. Naldi, C. Piccinni,
E. Poluzzi, N. Rizzo, G. Simonazzi, P. Tinuper, C. Zenesini
*Institute of Neurological Sciences of Bologna, Bologna, Italy; †University
of Bologna, Department of Medical and Surgical Sciences DIMEC,
Bologna, Italy; ‡University of Bologna, Department of Biomedical and
Neuromotor Sciences DIBINEM, Bologna, Italy

Purpose: To assess the mode of delivery in pregnant
women exposed to antiepileptic drugs (AEDs) according to
indication of use.
Method: This study was part of a larger project assessing
AED exposure in pregnancy and its consequences in the
Emilia Romagna region, Northern Italy (approximately 4.5
million inhabitants). Data were obtained from official
regional registries: Certificate of Delivery Assistance
recording all deliveries, Hospital Discharge Card containing
all the ICD codes of the discharge diagnosis, and reim-
bursed prescription databases. We identified all women
exposed during pregnancy to all AEDs licensed in Italy
who had given birth between 2009 and 2011. Indication
for AED use was inferred using an ad hoc algorithm (Naldi
et al. Pharmacoepidemiol Drug Saf; 25(7):763–9). OR and
95% confidence interval (CI) were estimated with logistic
regression model and adjusted for age, education, parity,
diabetes, hypertension, pre‐eclampsia and eclampsia, deliv-
ery < 34 weeks, and small for gestational age newborns.
Results: We identified 111284 deliveries. Four hundred
and thirteen women (0.37%) were exposed to AEDs: 288
had an inferred diagnosis of epilepsy, 87 of psychiatric dis-
order. In 38 women the algorithm was not applicable and
diagnosis was undetermined. Women using AEDs for epi-
lepsy had a significantly increased risk of induction of
labor (34.4% vs 25.6% in non‐exposed – OR 1.50 CI 1.10–
2.04) and elective cesarean section (30.6% vs 16.5% – OR
2.28‐ CI 1.76–2.95), whereas risk of cesarean section was
increased, but not significantly after adjustement, for
women taking AEDs for psychiatric disorders.
Conclusion: We found a significantly increased risk of
induction of labor and elective cesarean section in women
with epilepsy exposed to AEDs. There was no significant
impact on mode of delivery in women exposed to AEDs
for other indications.
Acknowledgements: This project was funded by the Ital-
ian Ministry of Health‐Research Program RF 2010‐
2315893.
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p406 | Pregnancy And Epilepsy: Obstetric And
Perinatal Outcomes, A Prospective‐Observational
Single Centre Study

S.K. Güler*, B.G. Çokal*, N. Güneş*, T. Yoldaş*
*Ankara Training and Research Hospital, Ankara, Turkey

Purpose: To identify the effect of epilepsy and antiepilep-
tic drugs (AEDs) on perinatal and obstetrical outcomes
among pregnant women with epilpsy (PWWE).
Method: Study was designed as observational‐prospective
study. Patients who were being fallowed regularly in Epi-
lepsy outpatient clinic at Ankara Training and Research
Hospital between May 2012 to December 2017 were inves-
tigated (n = 1450). WWE who applied for preconceptional
counseling or PWWE in the first 8 week of gestational age
were included to study. Demographic data were recorded.
The patients were examined monthly whole pregnancy and
6 weeks after delivery. Obstetric and perinatal outcomes
were obtained.
Results: During defined period, PWWE who met the
inclusion criteria were included in the study (n = 88). The
cohort's mean age was 28 ± 5.2 years. Patients were
divided three separate group according to AED usage as no
drugs (n = 7), monotherapy group (n = 65), Politheraphy
group (n = 8). Due to maternal exitus (n = 1), curettage
(n = 3), abortus (n = 6) and intrauterine exitus (n = 1), 11
pregnancies discontinued. The congenital malformation is
7.9 %. The malformations were, congenital hip protrusion,
microcephaly, meningocele, diaphragm herniation and fetal
valproate syndrome. All moformate babies were in the
monotherapy group. The number of babies who had perina-
tal problems such as meconium aspiration, hypoxic deliv-
ery, apnea (n = 3) and hypoglycemia was 6. They
hospitalized to newborn intensive care unit and discharged
with no defect.
Concusion: Due to pregnant women face a higher risk of
complications and death as a result of pregnancy than other
women, they must be informed of the relative risks and
guided appropriately in their therapy. Close follow up in
preconcepcional period, during pregnancy, at the delivery
and postpartum period is a must for this restricted privacy
patients. Delineation of these risks should be placed in the
context that most children born to PWWE are normal.

p407 | Pharmacists’ Knowledge On Women's
Issues In Epilepsy In Albania And Its Association
With Their Years Of Practice

S. Grabova*, J. Apostoli†, P. Apostoli‡, E. Kurmaku*, A. Tela*,
H. Sinanaj§, I. Mamica§, J. Kruja*,¶, I. Alimehmeti**
*University Hospital Centre ‘Mother Theresa’, Neurology Service, Tirana,
Albania; †Faculty of Medicine, University of Medicine, Department of
Pharmacy, Tirana, Albania; ‡Profarma, Tirana, Albania; §Faculty of
Medicine, University of Medicine, Tirana, Albania; ¶Faculty of Medicine,
University of Medicine, Department of Neurology, Tirana, Albania;
**Faculty of Medicine, University of Medicine, Department of Family and
Occupational Health, Tirana, Albania

Purpose: Although epilepsy presents no gender difference,
a woman with epilepsy faces additional issues, affecting
not only her but also clinical decision‐making. As
antiepileptic drugs are essential in controlling seizures,
pharmacists play a crucial role in treating and counseling
patients with epilepsy (PWE). Continuous medical educa-
tion (CME) is pivotal in upgrading and updating medical
knowledge. Thus, our aim was to assess for the first time
in Albania the association between pharmacists’ practice
period and their knowledge on women's issues in epilepsy.
Method: A random sample of pharmacists in five cities
answered to the Knowledge of Women's Issues and Epi-
lepsy II (KOWIE‐II) questionnaire. Each of the 10
KOWIE‐II items were evaluated with one point if correctly
answered, generating a total score of 10 points. We also
recorded practice experience, higher education specifics,
demographics, distance from the nearest health‐care center,
and average number of PWE per month. Moreover, phar-
macists were asked to report their level of confidence and
need for training on epilepsy treatment and women's issues
in epilepsy.
Results: In total, we enrolled 210 pharmacists with a mean
age of 35.9 ± 11.8 years, of which 148 females (70.5%).
Their mean practice experience was 10.8 ± 11.0 years
long, while the mean number of PWE per month was
11.6 ± 13.8, of which 45.2 ± 26.6 were female patients
with epilepsy. The mean total KOWIE‐II score was very
low: 2.74 ± 2.23 out of 10 points. In multiple linear
regression analysis, KOWIE‐II score was negatively associ-
ated to the years of practice (β ‐0.223, 95% CI ‐0.374;‐
0.071, p 0.004) when adjusted for age, gender, number of
PWEs/month, need for training and self‐confidence.
Conclusion: Knowledge on women's issues in epilepsy is
very low in Albania and it presents a negative association
with the years of practice, which requests a special atten-
tion to be paid during continuous medical education of
pharmacists on epilepsy.
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p408 | Women With Epilepsy Pregnancy Registry
In A Tertiary Center. Preliminary Findings

B.K. Vitturi*, F. Cabral*, C. Cukiert*
*Santa Casa de Sao Paulo, Neurology, São Paulo, Brazil

Purpose: Data from women with epilepsy pregnancy reg-
istries are not available in many centers. Patients with com-
plicated or refractory epilepsy, ofter under antiepileptic
politherapy are usually seen in tertiary centers, thus poten-
tially increasing the incidence of fetal malformations. We
retrospectively studied a cohort of epileptic women from a
tertiary center.
Method: 443 refractory epileptic women treated at the
refractory epilepsy clinic at the São Paulo Santa Casa Hospi-
tal from 2002–2017 were retrospectively studied. Demo-
graphic and epilepsy related data were obtained, including
age, use of folate, alcohol or cigarette intake/use, comorbidi-
ties, previous pregnancy or abortion, seizure type, epilepsy eti-
ology, seizure frequency, intra‐pregnancy status, antiepileptic
treatment, drug modifications drug pregnancy, pregnancy
complications, obstetric complications and patient compliance.
Results: 91 pregnancies were recorded. 40 women were
under monotherapy. 5 fetal malformations were reported: 1
palatal cleft, 1 cardiac (persistente arterial duct), 2
myelomeningoceles and 1 ureteral stenosis. All mothers
with malformed babies were under politherapy.
Conclusion: The preliminary findings from the present retro-
spective review showed a 5% prevalence of fetal malforma-
tions in our refractory epilepsy patients population. Aditional
analysis would be necessary to further evaluate the data.

EPILEPSY IN CHILDHOOD 3

28 AUGUST 2018

p409 | Histopathology And Mri Findings In Two
Children With COL4A1/-2 Mutation Related
Epilepsy

I. Koerber*, M. Kudernatsch†,‡, T. Hartlieb‡,§, C. Selch§,¶,
S. Sisodiya**, R. Coras††, I. Blümcke††, P. Winkler§,
S. Berweck*,§, G. Kluger‡,§

*Ludwig‐Maximilians University of Munich, Munich, Germany; †Clinic for
Neurosurgery and Epilepsy Surgery, Schoen‐Klinik Vogtareuth,
Vogtareuth, Germany; ‡Paracelsus Medical University, Salzburg, Austria;
§Neuropediatric Clinic and Clinic for Neurorehabilitaton, Epilepsy Center
for Children and Adolescents, Schoen‐Klinik Vogtareuth, Vogtareuth,
Germany; ¶Children's Hospital Augsburg, Department of
Neuropaediatrics, Augsburg, Germany; **University College of London,
Institute of Neurology, London, United Kingdom; ††University Hospital
Erlangen, Department of Neuropathology, Erlangen, Germany

Purpose: To present clinical data, neuroimaging, surgical
approach and histopathological findings in COL4A1 or -2
mutation related epilepsy.
Method: Two children (case 1 and 2) with above men-
tioned mutation related epilepsy underwent epilepsy surgery
respectively at ages 3 and 2 years in the Epilepsy Center
Vogtareuth. Retrospective analysis of clinical data, neu-
roimaging and histopathological findings and a review of lit-
erature concerning COL4A1/-2 mutations were performed.
Results: Our patients showed refractory epilepsy with
onset at respectively 11 and 7 months and severe delay in
cognitive and motor development.
MRI revealed bilateral PeriVentricular Leukomalacia (PVL)
in both patients and multifocal hemosiderin depositions in
case 1. No focal cystic or tubular parenchymal defects
(porencephaly) were seen.
Genetic testing showed a maternal inherited heterozygous
COL4A1 mutation in case 1. In case 2, two heterozygous
COL4A2 mutations on different alleles were found, parental
genetic testing was refused.
In EEG monitoring a mono‐hemispheric posterior maximum
was observed in both children. Non‐curative temporo‐parieto‐
occipital resection/disconnection were respectively performed.
Histopathology in case 1 showed a glial scarring with associated
Focal Cortical Dysplasia type IIId, whereas a mild malformation
of cortical development Type II could be detected in case 2.
Case 1 showed additionally a hippocampal sclerosis.
Our first patient was seizure‐free for 10 months after sur-
gery, since then presenting regular but less frequent sei-
zures than preoperatively (Engel class 3a).
In the second patient seizure frequency was reduced in the first
weeks after surgery, though unchanged to preoperative state
6 months later. An increased level of alertness was shown
(Engel class 4a).
Conclusion: Epilepsy patients with COL4A1/-2 mutations
show a spectrum of clinical findings, heterogenous MRI and
histopathology. In neuroimaging, PVL, multifocal hemorrhage
and porencephaly are suggestive of COL4A1/-2 mutations. In
our patients two of these three signs were present. In both cases,
histopathology revealed malformations of cortical development.
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p410 | Therapeutic Itinerary Of Children Living
With Epilepsy In Kinshasa: Features,
Determinants And Relationships With Behavioral
And Cognitive Disorders

????. Matonda-ma-Nzuzi*, S.M.M. Miezi*, D. Charlier-
Mikolajczak†, F. Malindakana‡, M.N. Mpembi*, D.M. Mvumbi*,
G.N. Eba§, D.M. Nsundi*, B. Nzinga¶, G.M. Lelo**
*Université de Kinshasa, Department of Psychiatry, Kinshasa, the
Democratic Republic of the Congo; †Université Catholique de Louvain,
Service of Child and Adolescent Psychiatry, Woluwé‐Saint‐Lambert,
Belgium; ‡Far East Rand Hospital, Service of Pediatrics, Johannesburg,
South Africa; §Université de Kinshasa, Service of Neurosurgery, Kinshasa,
the Democratic Republic of the Congo; ¶University of Illinois, Psychiatry
Residency Program, Urbana, IL, United States; **University of Kinshasa,
Department of Neurology, Kinshasa, the Democratic Republic of the
Congo

Purpose: In sub‐Saharan Africa, epilepsy is an affection
that mostly affects children. Yet there is no article devoted
to the therapeutic itinerary of children living with epilepsy
(CWE). This work aims to describe their therapeutic itiner-
ary and to analyze the relationships between this therapeu-
tic itinerary with behavioral problems and cognitive
performance.
Method: This hospital‐based study have included CWE
aged 6 to 17 years. The therapeutic itinerary characteristics
as well as its relationships with behavioral and cognitive
disorder were analyzed.
Results: The vast majority of CWE (87%) has started their
care pathway with the Western medicine. The primary source
of information on epilepsy as well as the type of antiepileptic
treatment were varieing with the socioeconomic status of the
families of the CWE (p < 0.05). The time of pathway care
was shorter for CWE who were living with their 2 parents
(p = .048), had generalized seizures (p = .01) or had no
family history of epileptic seizures (p = .028). The CWE
who had a behavioral disorder (p = .008) or a cognitive
impairment (p = .029) had a longer duration of care pathway
than CWE who did not have these disorders.
Conclusion: The care pathway of CWE of Kinshasa
begins with Western medicine. The remainder of this care
pathway highlights the difficulties of the primary level of
the pyramid of care in the management of these CWE. This
study also shows that the care pathway of CWE is associ-
ated with behavioral and cognitive disorders.

p411 | Transient Elevation Of TSH Following
Seizures In Children

J.Y. Han*, I.G. Lee†

*Catholic University of Korea, Pediatrics, Daejeon, Republic of Korea;
†Catholic University of Korea, Seoul, Republic of Korea

Purpose: Seizure itself, with epileptic discharge, can inter-
act with cerebral function and affect memory and lead to
other medical complications. The purpose of this study was
to find out alternation of thyroid hormones following sei-
zures.
Method: We retrospectively reviewed the medical records
of pediatric patients attending the Daejeon St. Mary's
Hospital in a period from January 2014 through December
2016. As inclusion criteria, a blood sample was drawn
within 1 hour after the initiation of seizures and follow‐up
thyroid hormone sampling was conducted 1–2 weeks after
seizures. None of the patients included children with sei-
zure due to metabolic abnormalities.
Results: The study population consisted of 181 patients
ages between 3 months to 18 years old (mean
5.01 ± 4.79). Of the total patients, 65 were females and
116 were males. The mean duration of seizure was
4.1 ± 3.97 minutes. Seizures consisted of febrile seizure
(36%), complex febrile seizure (8%), 1st non‐provoked sei-
zures (17%), epilepsy (37%), and status epilepticus (1%).
Fifty five patients (30%) showed elevated level of initial
TSH and follow‐up levels are decreased. This change were
statistically significant (p = 0.02). While, free T4 and T3
did not showed significant alternation (respectively,
p = 0.172 and p = 0.101). One patient with simple febrile
seizure, with the highest postictal serum TSH (17 mg/ml),
had been diagnosed with congenital hypothyroidism.
The difference of age, sex, seizure type, and anti‐seizure
medications between patients with normal TSH and
patients with elevated TSH was not statistically significant.
Seizure duration of patients with elevation of TSH was
longer than patients with normal TSH, statistical significant
(p = 0.023).
Conclusion: There was a significant elevation in serum
TSH following seizures. Prolonged neuronal excitability is
thought to affect in hormonal change. The mechanism
underlying the transient, postictal increase of TSH in sei-
zures remains not fully understood. The postictal changes
in serum TSH probably reflect alternation of hypothalamic
function.
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p412 | Callosotomy In Children – Parental
Experiences Reported At Long‐Term Follow‐Up
A. Ozanne*, C. Verdinelli†, I. Olsson†, A. Edelvik‡,
U.H. Graneheim§,¶, K. Malmgren‡

*University of Gothenburg, Institute of Health and Care Sciences,
Gothenburg, Sweden; †University of Gothenburg, Institute of Clinical
Sciences, Gothenburg, Sweden; ‡University of Gothenburg, Institute of
Neuroscience and Physiology, Gothenburg, Sweden; §University of Umeå,
Institute of Nursing, Umeå, Sweden; ¶University West, Institute of Health
Sciences, Trollhättan, Sweden

Purpose: Callosotomy is a palliative surgery method for
selected individuals with severe, drug resistant epilepsy.
The aim of this retrospective study was to explore parental
experiences of the family's life situation before and long‐
term after their children had undergone callosotomy.
Method: This was a cross‐sectional, population‐based
interview study including parents of children who had
undergone callosotomy. Twelve interviews with 13 parents
were analyzed with qualitative content analysis.
Results: Before surgery parents felt that they lived in a chao-
tic bubble with an unbearable situation; the children had sev-
ere and frequent seizures, and had to be looked after
constantly. Parents were both satisfied and dissatisfied with
the given support and information. After surgery, they found a
glimpse of hope. They felt that the family got a new life; the
reduced seizure severity led to a better life situation for the
family. The support was described as both good and poor.
However, the life situation was also very stressful because of
remaining seizures, behavioral problems, and sometimes
adverse effects of surgery. The families lived in disappoint-
ment and difficulty and had to fight for their rights.
Conclusion: The results indicate that these families need
more information and social service coordination both
before and long time after surgery. Neuropsyciatric assess-
ment is often lacking. Parents need tools to manage the
child's disabilities but also substantial help to care for the
child and to receive the social support they need.

p413 | Some Diagnostic Aspects Of Epilepsy In
Children With Perinatal Brain Injuries

N. Lupusor*,†, N. Revenco*,‡, C. Calcii*,§, M. Sprincean†,¶,
C. Griu*, S. Hadjiu*,†

*State University of Medicine and Pharmacy ‘Nicolae Testemitanu’,
Department of Pediatrics, Clinic of Child Neurology, Chisinau, Republic
of Moldova; †Hospital of Mother and Child Health Care, Laboratory of
Pediatric Neurology, Chisinau, Republic of Moldova; ‡Hospital of Mother
and Child Health Care, Chisinau, Republic of Moldova; §Hospital of
Mother and Child Health Care, Neurology, Chisinau, Republic of
Moldova; ¶State University of Medicine and Pharmacy ‘Nicolae
Testemitanu’, Department of Genetics, Chisinau, Republic of Moldova

Purpose: The aim of the study is to determine some diagnostic
peculiarities of the epilepsy in children with perinatal brain injuries.

Method: The study was a prospective longitudinal case‐
control study. The sample included 259 children who
developed epilepsy (EP) as a result of perinatal brain inju-
ries (PBI). The children were followed for 1–3 months
until the age of 48 ± 12 months. In the control group were
included 334 healthy children. All the participants were
assessed by electroencephalography (EEG), cerebral MRI,
testing the serum levels of neurotrophic factors (NF)
(Brain‐derived neurotrophic factor (BDNF) and Ciliary
neurotrophic factor (CNTF)) using enzyme‐linked ELISA
assay. The data were analyzed by software Statistica 7.0
(Statsoft) and MS EXCEL.
Results: In the study group 81.5% of children were diag-
nosed with generalized EP and 18.5% with focal EP. In
one third of cases (34.4%) were positive history of neonatal
seizures. In 90.3% of children the EP began in infancy,
most often between 3 and 6 months of life (34.4%). The
correlation analysis has found strong correlations between
imaging data and drug‐resistant EP (rxy=‐0.72) and med-
ium correlations (rxy=‐0.53) in the case of controlled EP.
EEG changes were correlated with the type of seizures
(rxy=‐0.72). Nonspecific patterns of EEG activity were
often acquired, as well as: focal or diffuse slow activity
and clustered peaks with periodic generalized epileptiform
activity. Low serum levels of NF have correlated with
abnormal EEG patterns, BDNF (rxy=‐0.72) and CNTF
(rxy=‐0.74), which suggested severe course of EP.
Conclusion: EP is an important PBI complication, with an
infancy onset. The prevailing seizures form was general-
ized. Association of structural abnormalities and changes in
cortical bioelectric activity, in conjunction with the NF def-
icit, allows to predict the course and outcome of EP.

p414 | Is It Worthwhile To Try Eslicarbazepine
Acetate If Carbamazepine And Oxcarbazepine
Have Failed?

C. Vittenbach*, M. Nikanorova†, P. Gellert*, M. Soendergaard*,
B. Jepsen*, K. Ehrenreich*
*Danish Epilepsy Centre, Children Department, Dianalund, Denmark;
†Danish Epilepsy Centre, Dianalund, Denmark

Purpose: To compare the clinical efficacy and tolerability
of eslicarbazepine acetate (ESL), carbamazepine (CBZ) and
oxcarbazepine (OXC) in children with focal epilepsies.
Method: 34 children (18 boys, 16 girls; age 4–17 years)
with focal epilepsies were treated with ESL after failure of
CBZ and/or OXC. Therapy duration varied from six to
48 months. Treatment response was assessed as seizure‐
free, > 50 % seizure reduction, < 50 % and non‐respon-
ders. Fifteen patients were earlier treated with CBZ (group
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1), seven with OXC (group 2), 12 patients tried both drugs
(group 3). The clinical effect and tolerability of ESL, CBZ
and OXC were evaluated.
Results: None of the children previously treated with CBZ
and OXC were seizure‐free. After ESL initiation the com-
plete seizure control was achieved in 4/15 patients in CBZ‐
group, 2/7 in patients in OXB‐group, and in 2/12 chidren
who previously were treated with both CBZ and OXC.
Only one patient in CBZ‐group had seizure reduction > 50
%, none – in groups 2 and 3. While treated with ESL the
seizure reduction > 50 % was observed in 7 patients of
group 1, 2 – in group 2, and 1 – in group 3. ESL had the
better side effect profile compared with CBZ. CBZ was
withdrawn in 5 patients (weight gain and skin rash) while
ESL only in one (skin rash). Tolerability of ESL and OXC
was comparable.
Conclusion: ESL showed higher efficacy and better tolera-
bility compared with CBZ and OXC.

p415 | Predictors Of Neonatal Seizures
Development In Children With Perinatal Brain
Pathology

E. Morozova*, D. Morozov†

*Kazan State Medical Academy, Pediatric Neurology, Kazan, Russian
Federation; †Kazan State Medical Academy, Kazan, Russian Federation

Purpose: To evaluate certain factors that provoke neonatal
seizures.
Method: Comparison of two groups. Main group (children
with perinatal pathology and neonatal seizures) and com-
parison group (children with perinatal pathology without
neonatal seizures). Two groups underwent thorough exami-
nation of perinatal anamnes, neurological, neuropsychologi-
cal examination.
Results:
1. Children born from third or more pregnancy are

more likely to have neonatal seizures
2. Extremely low birthwait is a predictor of neonatal

seizures
3. medical continuation of pregnancy is a significant

risk factor for neonatal seizures
4. Apgar score lower than 5 on 1, 5, 10 minutes after birth

have a strong correlation with neonatal seizures devel-
opment in children with perinatal brain pathology

5. Children with artificial lung ventilation are more
likely to develop neonatal seizures.

Conclusion: There are a list of certain antenatal and
intranatal factors leads to neonatal seizures development in
children with perinatal brain pathology.

p416 | Epileptic Spasms And Non‐Epileptic Eye
Movements In Infants With Hemophagocytic
Lymphohistiocytosis

S. Pellegrin*,†, G. Casara†, L. Parmeggiani†, V. Venegas‡,
S. Boyd§, J.H. Cross§

*University of Verona, Child Neuropsychiatry, Verona, Italy; †Hospital of
Bolzano, Child Neurology and Neurorehabilitation, Bolzano, Italy;
‡Clinica Alemana, Advanced Epilepsy Center, Santiago de Chile, Chile;
§UCL Great Ormond Street Institue of Child Health, London, United
Kingdom

Purpose: About 2/3 of all Hemophagocytic Lymphohistio-
cytosis (HLH) patients experience neurological manifesta-
tions, with seizures occurring more than 30%. An accurate
description of the seizure semiology is lacking. Our aim is
to describe the occurrence of a particular type of seizures,
epileptic spasms, in infants with HLH.
Method: We reviewed more than 140 EEG reports of
patients with HLH of three Centres for Childhood Epilepsy
in three countries (Italy, England, Chile), identifying three
cases in which epileptic spasms were recorded. We anal-
ysed the clinical (particularly the electroclinical), therapeu-
tic and prognostic aspects.
Results: The first patient is a 16 months girl, with a
genetic diagnosis of Familial HLH‐2 (FHLH‐2); the second
is a 5 year old girl, with a FHLH‐3; the third is a 14 month
old girl with a neonatal onset, without an identified genetic
or acquired cause. Spasms commenced 2 weeks –
2 months after clinical onset of HLH (0–10 months), never
associated with hypsarrhythmia; neuro‐imaging was normal
in two cases (P1, P3). Two patients had also focal seizures,
appearing previously (P2) or at the same time of spasms
(P3). Two patients also manifested unusual, chaotic, non‐
epileptic eye movements (P1, P3). The prognosis and the
response to treatment was variable: the first patient died
after the bone marrow transplant (BMT) from a severe
adverse effect; epileptic spasms accompanied by other sei-
zures continue after BMT and HLH resolution in the sec-
ond case; the third responded partially to Fosphenytoin and
completely to high‐dose steroids treatment, underwent
BMT and at the age of 15 months is seizure free.
Conclusion: This is the first characterization of seizures in
a small sample of patients with HLH, in which epileptic
spasms appeared the prominent feature. Although specific
HLH treatment is considered the best option to control sei-
zure and neurological symptom progression, spasms may
persist.
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p417 | Epilepsy In Children Following Pandemic
Influenza Vaccination

S.E. Håberg*, K.M. Aaberg*,†, P. Surén*, L. Trogstad*,
S. Ghaderi*, C. Stoltenberg*, P. Magnus*, I.J. Bakken*
*Norwegian Institute of Public Health, Oslo, Norway; †Oslo University
Hospital, National Center for Epilepsy, Oslo, Norway

Purpose: To determine whether pandemic influenza vacci-
nation was associated with increased risk of epilepsy in
children.
Method: Information from Norwegian registries from 2006
through 2014 on all children under 18 years living in Nor-
way on October 1st, 2009 was used in Cox regression
models to estimate hazard ratios (HR) for incident epilepsy
after vaccination. Self‐Controlled Case Series (SCCS) anal-
ysis was used to estimate incidence rate ratios in defined
risk periods after pandemic vaccination.
Results: In Norway, the main period of the influenza
H1N1 pandemic was from October to December 2009. On
October 1st 2009, 1,154,113 children below 18 years of
age were registered as residents in Norway. Of these,
572,875 (50.7%) were vaccinated against pandemic influen-
za. From October 2009 through 2014 there were 3628 new
cases of epilepsy (incidence rate 6.09 per 10,000 person‐
years). The risk of epilepsy was not increased after vacci-
nation: HR 1.07, 95% confidence interval (CI); 0.94–1.23.
Results from the SCCS analysis supported the finding of
no association between vaccination and subsequent epi-
lepsy.
Conclusion: Pandemic influenza vaccination was not asso-
ciated with increased risk of epilepsy. Concerns about pan-
demic vaccination causing epilepsy in children seem to be
unwarranted.

p418 | The Efficacy Of Perampanel In Patients
With Epileptic Spasms

S. Shimakawa*, M. Ogino*, M. Hatanaka*, M. Fukui*,
O. Chizu†, M. Kashiwagi†, T. Tanabe‡, H. Tamai*
*Osaka Medical College, Takatsuki, Japan; †Hirakata Municipal Hospital,
Pediatrics, Hirakata, Japan; ‡Tanabe Children's Clinic, Pediatric
Neurology, Hirakata, Japan

Purpose: This study aimed to assess the rate of response
to short term effect with adjunctive therapy of perampanel
(PER) for epileptic spasms.
Method: The response rates to PER of 12 patients with
epileptic spasms (4 males and 8 females; age range, 8–
26 years; median age, 13 years) were retrospectively
assessed. Their epieleptic spams was intractable. The mean
number of other antiepileptic drugs administrated before
PER was 7.6 ± 2.9. In a patient, PER was discontinued

within one month, because of seizure exacerbation. In the
other patients, follow up duration of PER treatment ranged
from 3 to 14 months (median, 7.0 ± 3.8 months). The pre-
sumed etiologies of epilepsy were structural/metabolic
causes (n = 10) and unknown causes (n = 2). Patients
were initially prescribed 0.5–2 mg/day PER, with dosages
increased by 0.5–2 mg/day increments every 2–8 weeks.
The PER dose was not increased when the parents and
caregiver do not want to increase. Numbers of seizures,
drug dosages, and adverse events were documented at
baseline and at follow‐up visits every 1–2 months. The
numbers of seizures were recorded by parents and care-
givers.
Results: Of the 12 patients who received PER, 4 (33%)
showed improvements, defined as >50% seizure reduction,
7 (58%) did not show seizure reduction, and one (8%)
showed seizure exacerbation. However, only shortening of
the series duration could found in 4 patients without sei-
zure reduction. Better outcome (seizure reduction or reliev-
ing effect) could found in patients with hypoxic‐ischemic
(n = 4) and malformative (n = 3) aetiologies. PER was
used with no serious adverse effects except in one patient
(seizure exacerbation).
Conclusion: PER was found to be safe and effective ther-
apy when used as adjunctive therapy in 33% of the patients
with uncontrolled epileptic spasms. PER may be useful for
treatment in patients with epileptic spasms, although further
evaluation is required.
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p419 | Photosensitive Epilepsy Associated With
CHD2 Mutation

V. Nogovitsyn*, A. Sharkov†

*European Medical Center, Neurology, Moscow, Russian Federation;
†Research and Clinical Institute for Pediatrics at Pirogov RNRMU,
Moscow, Russian Federation

Purpose: We describe peculiar phenotype of epilepsy
related to CHD2 mutation.
Method: We present clinical, electroencephalographic and
behavioral features of 5‐years‐old boy with multiple daily
seizures, mostly self induced myoclonic with retropulsion,
and behavioral abnormalities.
Results: The onset of seizure at the age of 5 years, with
multiple episodes of awareness impairment after hand wav-
ing against patient′s eyes and in front of flickering light.
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The child appeared to be pleased after seizures and used
autoinduction in cases of emotional discomfort. Rarely
bilateral tonic‐clonic seizures and eyelid myoclonia were
seen. Interictal awake EEG showed infrequent parietooccip-
ital spike‐waves, photoparoxysmal response 3–4th type,
sleep EEG – runs of diffuse spike‐wave discharges. Ictal
EEG: generalized spikes associated with global myoclonus
after rhythmic hand waving against the sun. Seizure fre-
quency – up to hundreds per day, only in wakefulness.
Moderate developmental delay, autistic spectrum disorder,
poor language skills and stereotyped movements in hands.
Gene sequencing panel showed not previously described
heterozygous mutation in CHD2 gene (chr15:
93536160T>C, p.Leu1176Pro). Seizures were refractory
with only temporary effect of clonazepam, while other
AED′s (VPA, TPM, LTG, LEV, PHB, ETX, CLB, PER)
were ineffective. Moderate effect was seen with sunglasses
use to prevent photosensitivity, but the child was upset
when seizures were blocked and refused to wear glasses.
Conclusion: Epilepsy phenotype in CHD2 mutation is
associated with autistic spectrum disorder, refractory self‐
induced photosensitive seizures with moderate effect of
benzodiazepines. Behavioral intervention preventing autoin-
duction could be helpful, but overall course seems to be
disabling.

p420 | CSF Levels Of A Set Of Neuropeptides
(BDNF, NGF, Neuropeptide Y and Galanin) in
Children With Refractory Epilepsy

H. Tekgul*, M. Hepsen*, S. Kanmaz*, E. Simsek*, H. Gazeteci*,
E. Azarsız*, S. Ozgur*, S. Yılmaz*, G. Akman*, S. Gokben*
*Ege University Medical School, Izmir, Turkey

Purpose: To investigate the CSF levels of a set of neu-
ropeptides (brain‐derived neurotrophic factor‐BDNF, neu-
ropeptide Y‐NPY, nerve growth factor‐NGF and galanin)
in children with refractory epilepsy.
Method: The study group consisted of 32 children with
refractory epilepsy. Three control groups (CG) were
designed including 78 children with neurological disorders
without seizures; 40 children with meningismus, 21 chil-
dren with immune‐inflamatory disorders and 17 children
with brain tumors. Enzyme‐linked Immunosorbent assays
(ELISA) were used to measure CSF levels of BDNF, NPY,
NGF and galanin.
Results: Analysis of the neurotrophic factors in CSF
revealed no significant alterations in children with refrac-
tory epilepsy compared with the children with neurological
disorders without seizures. Significantly increased CSF
level of galanin (mean± SD: 6.92 ± 16.19, pg/ml) were

measured in children with status epilepticus compared with
the levels of children without status epilepticus (mean ±
SD: 0.91 ± 1.1 pg/ml) (p < 0.05).
Conclusion: Increased CSF galanin levels in epileptic chil-
dren with status epilepticus might be the result of the status
epilepticus reflect an anti‐seizure effects of galanin.

p421 | Neurocognitive Safety Of Perampanel As
Adjunctive Therapy For Refractory Epilepsy In
Childhood And Its Relation With Sleep

A.G. Ron*, M.T. Arlandis†, R. Losada‡, V. Soto‡, M.D. Santos*,
P.R. Fernandez*
*Clinico San Carlos Hospital, Madrid, Spain; †Eisai, Madrid, Spain;
‡Fundación Jimenez Diaz, Madrid, Spain

Purpose: In recent years there has been an increasing
interest for quantifying the impact of epilepsy and associ-
ated cognitive impairment in patients’ quality of life, espe-
cially during childhood. Perampanel is a broad spectrum
antiepileptic drug (AED) that has demonstrated positive
results in cognition in paediatric patients, providing a good
alternative as adjunctive treatment. Our aim is to evaluate
the impact of perampanel in several cognitive processes
and its possible relation with sleep.
Method: This is a prospective, descriptive, longitudinal
study to evaluate the neurocognitive impact of adjunctive
perampanel in children with focal and generalized refractory
epilepsy (with at least 2 AED's), conducted in the neuropedi-
atric outpatient clinic of two third‐level hospitals in Madrid.
A neuropsychological evaluation was performed at the first
visit and 6 months after the introduction of perampanel;
intelligence quotient (IQ), attention, executive functions and
sleep monitoring with actigraphy and sleep questionnaire
(Sleep Disturbance Scale for Children) will be evaluated.
Results: At present, 7 patients were evaluated and all of
them improved their sleep quality, alertness and increased
their amnesic capacity. Those patients with normal or
slightly inferior IQ improved their verbal and non‐verbal
reasoning, improved significantly processing speed and sus-
tained the working memory performance. Regarding the
level of attention, they appeared faster and made less omis-
sion but more commission errors. In general, they increased
their global learning capacity and the intelligence tests
punctuation. In patients with cognitive disability, similar
attentional changes were observed, stimuli was processed
faster allowing them to attend more visual changes. All of
the patients improved sleep quality and showed a higher
degree of alertness.
Conclusion: Due to the small number of patients
included so far, it is not possible to draw important
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conclusions. Nevertheless, results suggests that peram-
panel could have a good neurocognitive profile in this
group of patients.

p422 | Rolandic Spikes And Sleep‐Activated
Interictal Discharges In Children With
Periventricular Leukomalacia And Epilepsy

J. Kalser*,†, R.S. Gunny‡, R.M. Pressler*,§, S. Pellegrin*,
S.R. Jaiser§, E. Roulet-Perez†, J.H. Cross*
*UCL Great Ormond Street Institute of Child Health, London, United
Kingdom; †Centre Hospitalier Universitaire Vaudois, Lausanne,
Switzerland; ‡Great Ormond Street Hospital for Children NHS
Foundation Trust, Radiology, London, United Kingdom; §Great Ormond
Street Hospital for Children NHS Foundation Trust, Neurophysiology,
London, United Kingdom

Purpose: Rolandic spikes (RS) are often seen in children
with periventricular leukomalacia (PVL) due to prematu-
rity, but their significance remains unknown. We aim to
determine the relevance of these mimics of idiopathic focal
epilepsy to prognosis, particularly the risk of developing
continuous spike‐and‐wave during sleep (CSWS). With the
results we seek to improve management, such as timing
and type of encephalographic (EEG) monitoring, of these
patients. This is to present the results of the first 12
patients.
Method: Retrospective, single‐center study including all
patients admitted to Great Ormond Street Hospital between
1991–2017 with a diagnosis of premature birth, epilepsy
and MRI‐confirmed PVL. Patients excluded were those <
1‐year‐old at the time of inclusion, with genetic or meta-
bolic disorder causing epilepsy or associated cortical dam-
age/malformation on MRI. Available clinical data, MRI‐
and EEG examinations were reviewed.
Results: 7 of 12 patients showed RS (group 1) in at
least one of the EEG‐recordings. All patients in group 1
with a sleep‐recording (6/7) showed activation of interic-
tal epileptiform discharges (IED) with sleep, and three
developed CSWS, compared to none of the 5 in group 2.
There was no difference in degree and distribution of
white matter damage between the two groups. Interest-
ingly, all patients with associated thalamic scars (5/12)
had sleep‐activated IED but these were seen in only 2 of
the 3 patients with CSWS. No difference was seen
between the groups regarding seizure type and response
to treatment.
Conclusion: Patients with RS may be at risk of developing
CSWS and should have regular EEGs including sleep‐
recording. Thalamic lesions seem to be related to activation
of IED with sleep, but their role in generating RS and
CSWS is not clear. We are increasing our sample for result

confirmation and better understanding of underlying patho-
physiological mechanisms.

p423 | FOXG1 Syndrome: Further Delineating
And Expanding The Clinical Phenotypes

L.C. Wong*, W.-T. Lee†

*Cathay General Hospital, Pediatric, Taipei City, Taiwan, Republic of
China; †National Taiwan University Children's Hospital, Pediatric, Taipei
City, Taiwan, Republic of China

Purpose: In this single‐center study, we aimed to investi-
gate a cohort of children presenting with combination of
postnatal microcephaly, movement disorders and severe
encephalopathy.
Method: We performed trio whole exome sequencing on
10 children presenting with postnatal microcephaly, move-
ment disorders and severe encephalopathy. Children with
history of perinatal insult, infection and inborn errors of
metabolism were excluded.
Results: Three children with de novo FOXG1 mutations
were detected in our cohort. These mutations include two
frameshift mutations at a previously reported hotspot area
(base pair 256) in N‐terminal domain, while one had mis-
sense mutation in Forkhead domain, which is a novel
mutation (c.763 T>C, p.W255R). All the patients were
males, aged 1.1, 1.8 and 16.9 years. All of them had nor-
mal head girth since birth and had evidence of micro-
cephaly at the age of 2–4 months old, and hypogenesis
of corpus callosum. All presented with dyskinesia (chorea
& dystonia), hypotonia, severe mental retardation, absence
of verbal language and none of them could sit indepen-
dently. However, the youngest patient, aged 1.1 years,
did not present with hand stereotypies. Two of them had
epilepsy, with focal and generalized seizures. The onset
of seizures was at the ages of 8 months and 1 years.
They can be well controlled under anti‐epileptic drugs in
contrast to those with CDKL5 mutations. All the EEG
showed mild cortical dysfunction, and interictal focal
epileptiform discharges over frontal, central, temporal and
parietal areas. In contrast to literature review that failed
to identify specific facial features in FOXG1 syndrome,
all the patients showed consistent facial dysmorphism
(strabismus, pointed chin, bulbous upturned nose and
tented upper lip).
Conclusion: Epilepsy is not uncommon in children with
FOXG1 mutation, but can be well controlled by anti‐epi-
leptic drugs. Children with FOXG1 mutation can present
with chorea or dystonia before the onset of seizures.
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p424 | Significance Of Etiology Of Neonatal
Seizures In Formation Of Epilepsy

O. Sukhonosova*, T. Litovchenko*
*Kharkiv Medical Academy of Postgraduate Education, Department of
Neurology and Child Neurology, Kharkiv, Ukraine

Purpose: To analyze importance of etiology of neonatal
seizures in formation of epilepsy in children of early age.
Method: There were 236 children at the age of 3 who suf-
fered neonatal seizures under supervision. All patients
underwent somatic and neurological examination, EEG,
EEG video monitoring, MRI of the brain, laboratory meth-
ods with metabolic control, genetic testing and virological
examination in the neonatal period and later.
Results: During the survey etiological factors of neonatal
seizures were determined: hypoxic‐ischemic encephalopa-
thy (47%), intracranial hemorrhage and vascular diseases
(11%), prenatal infections (7%), postnatal neuroinfections
(3%), metabolic electrolyte disorders (4%), developmental
disorders (dysgenesis) (8%), facomatosis (2%), withdrawal
syndrome (1%), congenital metabolic disorders (2%), chro-
mosomal syndromes (1%), congenital tumors (1%), benign
neonatal seizures (3%), somatic diseases (1%), postnatal
trauma (1%), not specified (8%). According to the classifi-
cation of etiology of epilepsy (32nd International Congress
on Epilepsy, 2017) all patients were distributed as follows:
structural ‐67%, genetic – 4%, infectious – 10%, metabolic
– 4%, immunological – 1%, not specified – 8%, mixed –
6%.
According to outcomes regarding the formation of epilepsy
and neurological deficiency all children at the age of 3
were divided into 3 groups:
1. without seizures up to 3 years of age and without

formation of a neurological deficiency (61%);
2. with formation of epilepsy, in which medication

remission was achieved, and moderate neurological
deficiency (16%);

3. with formation of drug-resistant epilepsy and severe
neurological deficiency (23%).

Conclusion: Patients in the 1st group had neonatal seizures
due to light hypoxic‐ischemic encephalopathy, somatic dis-
eases and transient metabolic disorders. In the 2nd group
causes of neonatal seizures and further epilepsy were mod-
erate hypoxic‐ischemic encephalopathy, postnatal neuroin-
fections and postnatal trauma. Patients with formation of
drug‐resistant epilepsy more often had severe hypoxic‐
ischemic encephalopathy, intracranial hemorrhage, congeni-
tal malformations, prenatal infections, congenital metabolic
disorders, developmental disorders.

p425 | Benign Childhood Epilepsy With
Centrotemporal Spikes

L. Sfaihi, R. Belhaj, M. Chaaben, T. Kamoun, M. Hachicha
Faculty of Medecine Sfax, Department of Pediatrics, Sfax, Tunisia

Purpose: To describe the specific clinical characteristics
and outcomes in our area of benign childhood epilepsy
with centrotemporal spikes (BECTS).
Method: We conducted a retrospective study of all cases
of BECTS treated by our department from January 2010 to
December 2017. The diagnosis was based on characteristic
seizure manifestations and the typical EEG pattern of
spikes or sharp waves in the centrotemporal area. The med-
ical records of all participants were retrospectively
reviewed for demographic information, past medical his-
tory, medication history, main seizure type, age of seizure
onset, and number of anti‐epileptic drugs (AEDs) currently
prescribed. All patients were evaluated using behaviour and
social abilities scale.
Results: All patients had their first seizure between the
ages of 3 and 11 years. Most patients presented with sim-
ple partial seizures (66%), while 6 patients (21%) devel-
oped secondary generalized seizures. Twenty‐two patients
received anti‐epileptic drugs to control recurrent seizures.
The mean duration of follow‐up was 6 years. Six patients
(21%) experienced only a single seizure, 20 patients (64%)
had 2 to 5 seizures over the course of the disease, and four
patients (14%) had 6 to 10 seizures. Eight patients (28%)
exhibited major behavioral problems at school and deficits
in concentration.
Conclusion: BECTS is a benign childhood epilepsy with
generally favorable prognosis. However, a fraction of
patients show learning disabilities and behavioral distur-
bances, particularly during the most active phase, and may
require additional or continued therapy.

p426 | Epilepsy In Three Siblings Associated
With Tubulin‐Gamma Komplex‐Associated Protein
3 (TUBGCP3) Mutation

F.M. Sonmez*,†, D. Aktas‡, M. Alikasifoglu§

*Retired Lecturer, Karadeniz Technical University Faculty of Medicine,
Child Neurology, Ankara, Turkey; †Private Office, Child Neurology,
Ankara, Turkey; ‡Damagen Genetic Diagnostic Center, Genetic, Ankara,
Turkey; §Hacettepe University, School of Medicine, Genetic, Ankara,
Turkey

Purpose: Tubulin proteins play a key role in several cellu-
lar processes including neuronal migration, differentiation,
proliferation and cortical laminar organisation. Tubu-
linopathies are a wide range of brain malformations caused
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by mutation of one of seven genes encoding different iso-
types of tubulin. Epileptogenicity of tubulin genes muta-
tions is a complex phenomenon. In the literature, epilepsy
associated with α and β tubulin gene mutations was
described We report here three children with epilepsy from
same family associated with gamma‐tubulin3 gene muta-
tion.
Method: Seizure type was intractable absence epilepsy in
one of them and myoclonic epilepsy in others. Mother of
the children also has myoclonic epilepsy. WES analyses
was performed and a homozygous mutation (p.T206I) in
TUBGCP3 gene was observed in patient with absence epi-
lepsy. Heterozygous mutation was observed in mother and
other two children. Brain MRI was normal in all of the
patients.
Results: In tubulin gene disorders epilepsy should not be a
considered a predominant symptom. When present, it is
described with a wide range of severity (from a mild clinical
presentation and spontaneous regression to intractable sei-
zures, such as infantile spasms), without a specific pattern
and it is often associated with cortical malformations. In our
patients, one of them (boy) has intractable absence epilepsy
with two drugs. Others have myoclonic epilepsy, One of boy
is seizure free with one drug and therapy was stopped. Other
girl is seizure free with one drug but has EEG findings.
Conclusion: To the best of our knowledge, this is the first
report of epilepsy family associated with the TUBGCP3. In
addition to α and β tubulin gene mutations, TUBGCP3 can
cause different epilepsy types without cortical malforma-
tion.

p427 | Early Signs Of Autism In Infants With A
New Diagnosis Of Epilepsy

M. Pisch*, K. Vezyroglou*,†, J. Kung*, C. Jones*, J. Kalser†,
M. Kurian*, C. Eltze†, F. O'Callaghan†, E. Hughes‡, M. de
Haan*, R. Scott†, J.H. Cross*,†

*University College London / Institute of Child Health, London, United
Kingdom; †Great Ormond Street Hospital for Children NHS Foundation
Trust, London, United Kingdom; ‡Evelina Children's Hospital, London,
United Kingdom

Purpose: Children with epilepsy have a higher prevalence
of autism spectrum disorder. However, prospective studies
are needed to understand whether there are underlying risk
factors for both conditions or whether there is a causal link
between epilepsy and autism. Here, we examine the preva-
lence of early signs of autism in infants with epilepsy and
explore possible developmental and medical markers.
Method: In a population‐based and prospective longitudi-
nal study, 110 infants with epilepsy were visited as soon as
possible after diagnosis (2.5–12 months) as well as around

their first birthday (n = 45). Early behavioural markers of
autism were assessed with the Autism Observation Scale
for Infants (AOSI) in infants 6 months or older. Communi-
cation, overall cognitive development, and social‐emotional
development scores were assessed in all infants using the
Bayley Scales of Infant and Toddler Development III. In
addition, data on birthweight, family history of epilepsy
and mental health disorders, seizure onset, seizure type,
and response to medication was collected.
Results: 57% of all infants tested on the AOSI showed
early signs of autism at diagnosis. High AOSI scores were
associated with reduced communication skills (p < 0.01),
social‐emotional development scores (p < 0.01), and cogni-
tive scores (p < 0.01). No gender differences were
revealed. Earlier seizure onset (p = 0.06) and a family his-
tory of mental health problems (p = .04) were associated
with higher AOSI. However, after adjusting for cognitive
development, these predictors did not remain significant.
Conclusion: Many infants with a new diagnosis of epi-
lepsy show early signs of autism, which are also associated
with reduced cognitive, communication, and social‐emo-
tional development. Few medical correlates of AOSI scores
were found. As these did not predict signs of autism when
cognitive development was controlled for, cognitive impair-
ment may be one underlying risk factor for both, epilepsy
and autism.

p428 | Clinical Studies Of Children Manifesting
Electroencephalographic Paroxysmal Activities In
The Frontal Area

J. Youngmin*, L. Taegyoung*, L. Jonghwa†, L. Changwoo*,‡

*Wonkwang University School of Medicine, Department of Pediatrics,
Iksan, Republic of Korea; †Wonkwang University School of Medicine,
Department of Pediatrics, Geunpo, Republic of Korea; ‡Wonkwang
Medical University Pediatric, Iksan, Republic of Korea

Purpose: Seizures arising from the frontal area are the sec-
ond most common type of partial seizure disorder. As
many of them showes various clinical manifestations, they
are often misdiagnosed in children. This studies was per-
formed to correlate clinical characterastics of children with
electroencephalographic abnormal findings in the frontal
area.
Method: The clinical manifestations were analysed in 81
children with seizures showing interictal paroxysmal activi-
ties on scalp electroencephalography at frontal lobe area.
This clinical manifestation involves type of seizure, fre-
quency and duration of seizure, mental retardation, speech
and motor development as well as medication.
Results: The abnormal electrical activities of frontal lobe
were classified to spike or sharp waves in 56 cases, spike
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and waves in 16 cases, slow waves in 9 cases.34 children
had generalized tonic clonic seizures, 19 had partial seizure
disorders, 8 had absence seizures, and 6 had atonic sei-
zures, 12 had generalized tonic seizures, 2 had myoclonic
seizures. Accompanying developmental disorders were
mental retardation in 20 cases, speech delay in 27 cases,
motor delay in 11 cases. Polytherapy is more common in
children with specific etiology and absence seizure.
Conclusion: Epileptic children with frontal paroxysmal
activities in their EEG clinically manifests both partial and
generalized seizure, and speech delay is the most frequent
in developmental delay. Patents with frontal lobe epilepsy
manifest various unpredictable clinical features.

p429 | Phenotypic Variability In Rett Patients
With Mecp2 Mutations: Clinical, Molecular And
Computational Analysis

M. Kharrat*, F. Kamoun†, C. Triki†, F. Faiza*
*Laboratory of Molecular and Functional Genetics, Faculty of Science of
Sfax, University of Sfax, Sfax, Tunisia; †Service de Neurologie Infantile,
C.H.U. Hédi Chaker de Sfax, Sfax, Tunisia

Purpose: Epilepsy is common in Rett syndrome, an X‐
linked dominant disorder primarily caused by mutations in
the MECP2 gene.
Method: We performed clinical, molecular and bioinfor-
matics analyses, in RTT patients in order to understand the
relationship between genotype and severity of the disease.
Results: Mutational analysis of MECP2 gene showed the
presence of double point mutations in two patients: the first
one is (p.G185V in cis with p.R255X) in P1 and the sec-
ond one (p.P179S in cis with p.R255X) in P2. The results
from clinical severity analysis showed that P1 was more
severely affected than P2. Therefore, the phenotypic vari-
ability in P1 and P2 carrier the same nonsense mutation
p.R255X and the same X inactivation patterns, was
explained by the pathogenic effect of the p.G185V muta-
tion in the AT‐hook1. In addition, the missense mutation
c.175G>C (p.A59P) was identified in three others patients,
P3, P4 and P5. The clinical heterogeneity observed in these
patients seems to be related to X chromosome inactivation.
Conclusion: We underline the importance of clinical,
molecular and in silico analyses to explain genotype pheno-
type correlation.
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p430 | Post‐Stroke Epilepsy And Epileptic
Seizures By The Example Of The Kharkiv Region′
s Population According To The Ukrainian Stroke
Unit

A. Voitiuk*, T. Litovchenko*, M. Mushegian*, T. Markova†

*Kharkiv Medical Academy of Postgraduate Education, Department of
Neurology and Child Neurology, Kharkiv, Ukraine; †Kharkiv Railway
Clinical Hospital #1 of Branch of HC, JSC Ukrzaliznytsia, Kharkiv,
Ukraine

Purpose: Recently, there has been a significant increase of
post‐stroke epilepsy (PSE) in many countries. Among the
reasons it will be noted the increase in the population the
proportion of persons in older age groups and the increase
of cerebrovascular disease, which is one of the leading risk
factors for epilepsy in older patients. Epileptic seizures
(ES) can develop at different periods of a stroke. Accord-
ing to classification, G. Barolin and E. Sherzer (1962) sin-
gle out new‐onset, early and late seizures.
The purpose of this study is to investigate the prevalence
of post‐stroke epilepsy and types of ES among the Kharkiv
region′s population of Ukraine.
Method: For this study we used a screening analysis of
the database during the years 2013–2017. The study cohort
consisted of all patients that survived the first two months
after stroke without a prior epilepsy diagnosis. A total of
1050 patients aged 55–75 were included..
Results: The total cumulative incidence of ES was
13.5%. 63% of patients had early seizures followed by
the development of PSE. It was noted that most often
PSE developed at a stroke of moderate severity and small
stroke, as well as with the size of foci of the cerebral
infarction of 10–30 mm, mainly frontal and temporal
localization. A significant factor in the development of
PSE is the development of status epilepticus in the acute
period of stroke.
Conclusion: Thus, the presented results provide a current
assessment of the incidence of post‐stroke epilepsy in the
Kharkiv region. Reliable datas will make it possible to
improve the system of rendering specialized medical care
to patients with PSE.
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p432 | Relationship Between Nutritional
Indicators And Clinical And Cognitive Aspects Of
Elderly Patients With New‐Onset Epilepsy

G. Tedrus*, S. Srebernich*, T. Santos*
*Pontificia Universidade Católica de Campinas, Campínas, Brazil

Introduction: The relationship between nutritional indica-
tors and clinical and cognitive aspects of elderly patients
with new‐onset epilepsy (EPWE) is poorly studied.
Objective: Nutritional indicators with cognitive and clini-
cal aspects of 25 EPWE (45.7%, female) were reported.
The nutritional indicators were compared between EPWE
and control group (CG) of 49 elderlies at a significance
level of p < 0.05.
Results: There was lower cognitive performance in EPWE
when compared to the CG. There was a higher risk of mal-
nutrition in the EPWE when compared to the CG in the
Mini Nutritional Assessment. The body mass index of the
EPWE was classified as ‘lean’, while the BMI of the CG
was at‐risk‐for‐overweight. There was a greater risk of
depletion of lean body mass in EPWE when compared to
the (24% vs 4%, T‐test, p = 0.043) and arm‐muscle cir-
cumference (12% vs 0%, p = .021). There was a greater
risk of metabolic and cardiovascular complications in the
EPWE when compared to the CG when the waist circum-
ference was evaluated. There was correlation between the
time of epilepsy and hand grip strength (Person Correlation
‐0.446, p = .025) and a positive correlation with resistance
(0.433, p = 0.044). There was a negative correlation
between the performance in clock drawing test, resistance,
and percentage of body fat (BF%). There was a positive
correlation between the performance in the immediate
memory test and BF%. The performance in the verbal flu-
ency test correlated negatively with BF% and waist circum-
ference, and positively with height.
Conclusion: There is a higher risk of malnutrition, thin-
ness, and high abdominal obesity in EPWE. There was a
greater risk of overweight in the CG, which is similar to
the general population. Good nutritional indicators were
related to aspects of epilepsy and to better cognitive perfor-
mance. In conclusion, cognitive impairment and longer dis-
ease duration are associated with higher nutritional risk.

p433 | Non‐Lesional Late‐Onset Epilepsy:
Semiology, Eeg, Cerebrospinal Fluid And Seizure
Outcome Characteristics

L. Hamann*, M. Suesse*, J. Geithner†, Z.I. Wang‡, A. Flöel*,
F. von Podewils*
*University Medicine Greifswald, Neurology, Greifswald, Germany;
†Protestant Hospital Queen Elisabeth Herzberge, Center of Epilepsy,
Berlin, Germany; ‡Neurological Institute of Cleveland Clinic Foundation,
Cleveland, United States

Purpose: The incidence and prevalence of epilepsy
increases with the age. Although the majority of late‐onset
epilepsies are of lesional origin, there is a considerable pro-
portion of patients with unknown etiology. The aim of this
prospective study was to evaluate the semiological, elec-
troencephalographic (EEG) and cerebrospinal fluid (CSF)
characteristics as well as the 12‐months seizure outcome in
a cohort of patients with non‐lesional late‐onset epilepsy
(≥55 years) compared to a group of patients with non‐
lesional early‐onset epilepsy.
Method: A total of 54 patients with newly diagnosed non‐
lesional late‐onset epilepsy (NLLOE) were prospectively
evaluated for semiological characteristics (using the classi-
fication of Fisher et al. Epilepsia 2017;58(4): 522–530),
EEG abnormalities and CSF profile and followed‐up for at
least 12 months after epilepsy onset. The results were com-
pared to a sex‐matched control group of 58 patients with
non‐lesional early‐onset epilepsy (NLEOE).
Results: NLLOE were significantly more frequently pre-
sented with focal onset impaired awareness non‐motor sei-
zures than NLEOE (p = 0.019). Main motoric semiological
characteristics among NLLOE and NLEOE were clonic
(17%/22%) and tonic (17%/9%) movements as well as
automatisms (15%/14%). Cognitive (28%/40%) and sensory
(11%/19%) symptoms were the most frequent non‐motor
symptoms. EEG and CSF analysis revealed no differences
between the two groups. Of interest, three NLLOE patients
(6%) had oligoclonal bands in CSF possibly indicating an
autoimmune origin of epilepsy albeit absence of antineu-
ronal and neural antibodies. Seizure‐free rate in NLLOE
was 70%.
Conclusion: Several semiological differences between the
groups of NLLOE and NLEOE patients were identified,
whereas no differences in EEG and CSF analysis could be
found. Of interest, all patients with oligoclonal bands in
CSF were in the NLLEO group. This might be suggestive
for a higher incidence of autoimmunity in this group,
although criteria for autoimmune encephalitis were not ful-
filled.
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p434 | Estimation Of Seizure Prevalence In
Ischemic Stroke After Thrombolytic Therapy

A. Eilam*, D. Nesselroth†, M. Na'Amneh*, R. Gilad*,‡

*Kaplan Medical Center, Rechovot, Israel; †Tel Aviv University, Tel Aviv,
Israel; ‡Hebrew University, Jerusalem, Israel

Purpose: Strokes are the most common cause of seizures
in the elderly population .
Treatment with r‐t Pa on one hand reduces infarct size but
on the other hand increases the risk for hemorrhagic trans-
formation. Until now only one retrospective work exam-
ined the emergence of seizures in patients treated with
intravenous trombolysis compared with the untreated
group.
The aim of this study is to find any correlation between
seizures and administration of thrombolytic therapy.
Methods: We collected a series including all consecutive
patients with that presented with acute ischemic stroke, at
our hospital, between 9.2009‐ 5.2014. The study group was
composed of the patients treated acutely with r‐t Pa while
those who didn't receive thrombolytic therapy were
included in the control group.
Data were collected for the entire cohort: demographic
factors, vascular risk factors and characteristics of infarct.
We reviewed hospitalization files in the context of the
emergence epileptic seizures and measures of severity of
neurological injury. We followed up all the patients and
assessed the neurological outcome and appearance of sei-
zures.
Results: A cohort of 236 patients participated in the study,
141 patients who were treated with r‐t Pa formed the study
group and 95 patients who did not receive r‐t Pa were the
control group. The two groups shared similar population of
various ethnicity groups and similar ages (mean age 68.24
and 66.21 respectively).
In a one year follow up 19 patients developed seizures,
which make the overall seizure rate in this study 8.1%.
When divided according to type of treatment, the incidence
of seizures in the control group was significantly higher
(12.6%) than the study group (5%) p < 0.05.
Conclusion: According to this study r‐t Pa may have an
added value of protection against future seizures.

EPILEPSY SURGERY 3

28 AUGUST 2018

p435 | Reduced Hippocampal Connectivity After
Lesionectomy For Temporal Lobe Epilepsy

N.A. Foit*, K. Gau*, J. Zentner*, C. Kaller†, H. Urbach‡,
A. Schulze-Bonhage§

*University of Freiburg, Medical Center, Department of Neurosurgery,
Freiburg, Germany; †University of Freiburg, Medical Center, Freiburg
Brain Imaging, Freiburg, Germany; ‡University of Freiburg, Medical
Center, Department of Neuroradiology, Freiburg, Germany; §University of
Freiburg, Medical Center, Department of Epileptology, Freiburg,
Germany

Purpose: Surgery for extrahippocampal temporal lobe epi-
lepsy (TLE) aims at preserving the largest amount of func-
tional tissue possible, in order to avoid postoperative
neuropsychological deficits. Recent studies however point
towards memory decline following lesionectomy (Wagner
et. al. Neuropediatrics 2016 47, FV02‐04). Since the HC is
part of a distributed memory network within the TL, it is
conceivable that even limited TL resections could disrupt
this network, causing HC‐atrophy through loss of afferent
input. These network alterations are potentially detectable
with diffusion‐weighted imaging.
Methods: Ten TLE patients (3 left; 5 male; mean disease
duration 8.6 ± 2.9 years) underwent longitudinal volumet-
ric and diffusion‐weighted imaging on a Siemens Prisma
3T MRI scanner before and 3 months after HC‐sparing
lesionectomy. Following preprocessing in SPM12, global
fibertracking was performed using in‐house software. Pre‐
and postoperative HC volumes were analyzed with auto-
mated segmentation and corrected for intracranial volume.
HC fractional anisotropy (FA) and mean diffusivity (MD)
were extracted, while connectivity was assessed through
atlas‐based reconstruction of the bilateral fornix. All data
was analyzed with Wilcoxon tests in SPSS version 23.
Results: Preoperative HC volumes did not differ between
hemispheres (left: 5.1 ± 0.55 ml; right 5.2 ± 0.67 ml;
p = 0.52). Following lesionectomy, significant HC‐atrophy
ipsilateral to the side of surgery was found (Z = ‐2.59;
p = 0.006; mean volume loss 18.9%), while contralateral
HC‐volume remained stable (Z = ‐0.87; p = 0.39). There
was a significant increase in MD of the ipsilateral HC
(Z = ‐2.54; p = 0.011), while FA‐analysis failed to reach
significance. Tractography of the fornix was successful in
all patients and a significant ipsilateral MD in‐ and FA‐
decrease was observed (Z = ‐1.97, p = 0.04), consistent
with white matter (WM) degeneration.
Conclusions: We conclude that even limited resections
alter the temporal lobe WM networks, including the hip-
pocampal pathways, despite surgical sparing of
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mesiotemporal structures. Further studies are warranted to
investigate associations between memory function and
reduced network integrity.

p436 | Surgical Seizure Outcome After
Stereoelectroencephalography For Intracranial
Monitoring: Comparison With Pet And Scalp
VIDEO‐EEG Investigations

M. Abdallat*,†, H. Joswig*, J. Lau*, K. MacDougall*, J. Krauss†,
A. Parrent*, J. Burneo‡, D. Steven*
*Western University Ontario, Neurosurgery, London, Canada; †Hannover
Medical School, Neurosurgery, Hannover, Germany; ‡Western University
Ontario, Neurology, London, Canada

Purpose: To assess the concordance of the scalp video‐
electroencephalography (VEEG) pre‐implantation hypothe-
sis with stereoelectroencephalography (SEEG) findings in
patients with drug‐refractory temporal and extratemporal
lobe epilepsy (TLE and eTLE), in relation to surgical sei-
zure outcome.
Method: We performed a retrospective analysis of 125
patients who underwent intracranial monitoring following
placement of depth electrodes using a Leksell frame‐based
and robot‐assisted SEEG (2011–2018). The pre‐implanta-
tion hypothesis of the seizure onset zone (SOZ) was based
on VEEG findings, seizure semiology, MRI of the brain,
neuropsychological testing, and positron emission tomogra-
phy (PET) imaging. Findings from VEEG recordings were
compared to those of the SEEG. Surgical seizure was
assessed according to the Engel classification.
Results: The pre‐implantation scalp VEEG hypothesis
was confirmed by SEEG in 52/125 (41.6%) patient. The
SOZ was found to be temporal in 74/125 (59.2%), and
extratemporal in 51/125 (40.8%). 35/74 (47.2%) patients
with TLE underwent anterior temporal lobectomy (ATL),
and 24/51 (40.8%) patients with eTLE proceeded to resec-
tive epilepsy surgery. Median follow‐up was 24 months
(range 6–36). Engel 1 after ATL was achieved in 15/19
(78.9%) in those with concordant VEEG and SEEG find-
ings, as compared to 11/16 (68.75%) with discordant find-
ings (p = 0.278). Engel 1 after resective surgery for eTLE
was achieved in 9/9(100%) of those with concordant
VEEG‐SEEG findings, while 11/15(73.3%) had Engel 1,
among those with discordant findings (p = 0.077). 65/125
(52%) patients also had a PET scan as part of their pre‐
implantation investigation. A hypometabolic focus was
seen in 39(62%) patients, and it was concordant with
SEEG in in 35(89.7%) patients. 21 proceeded to resective
surgery and 19(90.4%) became seizure‐free (p‐value
< 0.01).

Conclusion: A non‐significant trend towards better out-
comes following surgery were found in those with concor-
dant findings. SEEG allowed for the identification of an
extra group of patients amenable to surgery. The identifica-
tion of the SOZ allowed resective surgery with good out-
comes.

p437 | Minimally Invasive Surgical Treatment Of
Intractable Temporal Lobe Epilepsy

M. Morino*, S. Hirata*, S. Nakae*, T. Matsumoto*
*Kumagaya General Hospital, Neurosurgery, Kumagaya, Japan

Purpose: We performed transsylvian selective amygdalo-
hippocampectomy (TSA) for the treatment of mesial tem-
poral lobe epilepsy (MTLE) with hippocampal sclerosis
(HS). However, in the case of MTLE without HS, hip-
pocampal resection is associated with postoperative mem-
ory worsening. In order to resolve this problem,
hippocampal transection (HT) has been developed. In HT,
hippocampus is not removed just disrupting the longitudi-
nal hippocampal circuits of epileptic activities by transec-
tion of the pyramidal layer of the hippocampus.
Method: First author (MM) have experienced 1118 cases
of epilepsy surgery over the past 19 years, we have treated
317cases of TSA and 81 cases of HT. We investigated the
memory outcome following TSA in 76 cases of HS and
HT in 24 cases of MTLE without HS.
Results: The seizure and memory outcome after TSA in
76 patients of HS indicated that left TSA maintains verbal
memory function. Right TSA can lead to significant
improvement in verbal and total memory function one year
after surgery. Engel class I was achieved in 89.4 %. On the
other hand, the memory outcome after HT in 24 cases are
examined. Engel class I was achieved in 84.3 %. On the
right side, verbal memory increased postoperatively. Non-
verbal memory, total memory, attention and delayed recall
demonstrated no significant changes after the operation. On
the left side, attention increased significantly and all
another four indices demonstrated no significant changes
after operation.
Conclusion: The results of the present study indicated that
TSA is useful for the preservation of verbal memory and
that avoidance of collateral damages due to the operative
procedure may have a significant effect on memory out-
come after TSA. In addition, favorable seizure outcome
and preservation of verbal memory were achieved with HT
as the treatment of MTLE without HS.
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p438 | Feasibility Of Antiepileptic Medication
Withdrawal After Epilepsy Surgery In Patients
With Focal Cortical Dysplasia

S.A. Choi*, S.Y. Kim†, H. Kim†, W.J. Kim†, Y.K. Shim†,
H. Kim*, H. Hwang*, J.E. Choi‡, B.C. Lim†, J.-H. Chae†,
K.J. Kim†

*Seoul National University Bundang Hospital, Pediatrics, SeongNam
Gyeonggido, Republic of Korea; †Seoul National University Children's
Hospital, Pediatrics, Pediatric Clinical Neuroscience Center, Seoul,
Republic of Korea; ‡Seoul National University Boramae Medical Center,
Pediatrics, Seoul, Republic of Korea

Purpose: To identify the seizure recurrence rate and the
predictors of seizure recurrence following planned
antiepileptic medication (AED) withdrawal in focal cortical
dysplasia (FCD) patients who underwent epilepsy surgery.
Method: We retrospectively reviewed 81 FCD patients
who underwent resective epilepsy surgery for intractable
childhood onset epilepsy between 2004 and 2013, and were
followed for at least 2 years after surgery.
Results: We attempted AED withdrawal in 54 (66%)
patients. The overall risk of seizure recurrence following
planned AED withdrawal was 32% for a mean postopera-
tive follow‐up of 5.5 years. Sixty percent of recurred
patients regained seizure control upon AED reinstitution
and optimization. We found that presence of interictal
epileptic discharges (IEDs) on EEG before AED taper was
associated with a 20‐fold higher risk of seizure recurrence
after surgery (p = 0.008). The IEDs prior to AED with-
drawal had a relatively high positive predictive value
(87.5%) and negative predictive value (77.5%) for seizure
recurrence. Duration of epilepsy, acute postoperative sei-
zures, and early AED taper were not associated with sei-
zure recurrence subsequent to planned AED withdrawal.
Conclusion: In FCD patients, AED withdrawal after epi-
lepsy surgery should be carefully considered. Persistence of
IEDs before AED taper are useful in predicting seizure
recurrence following planned AED withdrawal. Our study
may help decision making on AED withdrawal after epi-
lepsy surgery in FCD patients.

p440 | Can Drug‐Resistant Seizures During The
Course Of Tuberous Sclerosis Complex Be A
Specific Target For Vagal Nerve Stimulation?

A. Landi*, C. Cavandoli†, D. Grioni‡

*Università degli Studi di Padova, Dipartimento di Neuroscienze, Padova,
Italy; †Università Milano‐Bicocca, Clinica Neurochirurgica, Monza, Italy;
‡Ospedale San Gerardo, Neuropsichiatria Infantile, Monza, Italy

Purpose: Although Vagal Nerve Stimulation (VNS) has
proven its effectiveness in treating drug‐ resistant

epilepsies, only few papers concern its efficacy in Tuberous
Sclerosis Complex (TSC) drug‐resistant patients.
Methods: Among the patients implanted with VNS at our
hospital we selected those implanted for drug‐resistant sei-
zures in TSC.
Results: 4 patients, affected from TCS were implanted at
the mean age of seven (3–14) years. The mean age at the
seizures onset was seven months, presenting with spasms
in 3 out of 4 patients and with focal seizures (frontal lobe)
in the remaining one. All the patients became drug‐resis-
tant, notwithstanding complex poly therapies. Mean follow‐
up was seven years. One patients (A) became seizures‐free
after two years from implantation; two patients (B,C)
achieved class IA McHugh after one years; one patient
(D), who reached class IA one year after implantation,
worsened his clinical outcome after accidental break of the
wire, remaining in class II A. The average Total Charge
delivered was 331 mC; mean output current was
1.825 mA. At the last follow up, the mean number of
drugs ranged from 0 (patient A and B) to 3 (patients D).
Conclusions: Good clinical results suggest that TSC might
be a specific target for VNS. Early implant, immediately
after demonstration of drug‐resistance, could achieve sei-
zures freedom or substantial reduction of the frequency and
severity of the seizures. Regarding the dosage of VNS, a
Total Charge greater than 300 mC seems to be more effec-
tive in treating seizures.

p441 | Outcomes Of Perampanel Monotherapy
In Patients With Epilepsy Associated With Glial
Tumours Of The Brain

A. Shershever*, N.Y. Perunova*, E.V. Sorokova*,
S.A. Lavrova*, A.Y. Lazarev*
*Regional Oncological Centre, Ekaterinburg, Russian Federation

Purpose: To evaluate the efficacy of perampanel
monotherapy in the postoperative period in patients with
symptomatic structural epilepsy associated with glial
tumours of the brain.
Method: A total of 18 patients (7 male and 11 female,
aged 17 to 66 years) who had had surgery for a glial
tumour of the brain (9 frontal, 5 temporal, 4 parietal
tumours) were followed up for 6 to 18 months. Eleven
patients received radiation therapy in the postoperative per-
iod.
Results: The disease duration from the onset of epileptic
seizures to diagnosis verification and surgery varied from 4
to 15 months. Seven subjects had focal seizures with
impaired consciousness, 7 patients suffered from bilateral
clonic seizures, and 4 subjects had a combination of these
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types of seizures. Seven patients had received no anti‐epi-
leptic medication prior to surgery, while 11 subjects had
been treated with 1 to 3 anti‐epileptic drugs. In the early
postoperative period, subjects were administered peram-
panel at 4 mg/day (4 patients), 6 mg/day (7 patients), or
8 mg/day (7 patients), whereas their previous therapy was
discontinued. A remission was achieved in 9 patients (50
%), and a seizure frequency reduction of over 75 % in
another 9 subjects (50 %). Adverse events (emotional dete-
rioration not requiring discontinuation of the drug) were
detected in 4 subjects (22.2 %).
Conclusion: The reported outcomes of perampanel
monotherapy administered in the postoperative period in
patients with symptomatic structural epilepsy associated
with glial tumours of the brain demonstrate that the study
drug was highly effective and well‐tolerated.

p442 | SEEG As Unique Procedure Versus
SEEG‐GUIDED Radiofrequency
Thermocoagulation In Drug‐Resistant Focal
Epilepsy: Efficacy And Safety With Regard To
Long‐Term Seizure Control

J. Scholly*, I. Ollivier†, M.V. Hirsch*, C. Behr*, C. Boulay*,
A.M. Staack‡, M. Benmekhbi†, F. Bartolomei§, F. Proust†,
E. Hirsch*
*University of Strasbourg, Neurology, Strasbourg, France; †University of
Strasbourg, Neurosurgery, Strasbourg, France; ‡Kork Epilepsy Center,
Kehl Kork, Germany; §University Aix‐Marseille II, Neurophysiologie
Clinique, Marseille, France

Purpose: SEEG‐guided radiofrequency thermocoagulation
(RFTC) might represent an alternative, mini ‐invasive treat-
ment option when conventional surgical resection of the
epileptogenic zone (EZ) is impossible. However, therapeu-
tic potential of SEEG as a unique procedure remains
unknown. We aimed to compare efficacy and safety of
SEEG procedures with and without RFTC with regard to
long‐term seizure control in patients with drug‐resistant
focal epilepsy.
Method: We retrospectively analyzed 40 consecutive
patients who underwent SEEG recordings alone or fol-
lowed by thermocoagulations, without subsequent cortec-
tomy, with a minimal follow‐up of 12 months. Seizure
outcome as well as responders’ rates (> 50% reduction in
seizure frequency) were assessed and correlated with epi-
demiological, MRI, technical and electrophysiological
SEEG data.
Results: 8 of 22 patients in SEEG group and 10 of 18
patients in RFTC group became seizure‐free for at least
3 months following invasive procedure. In SEEG group,
seizures relapsed between 5 months and 1 year after SEEG.

In RFTC group, all but one initially seizure‐free patients
remained seizure‐free at 6 months and one third at 1 year
follow‐up. Long‐term responders’ rates were twice as high
after thermocoagulations compared to SEEG group (50%
and 27.3% respectively). In both groups, better seizure out-
come was associated with lower baseline seizure frequency
as well as with the presence of an MRI‐visible lesion.
Favorable seizure outcome after diagnostic SEEG corre-
lated with shorter duration of epilepsy, whereas seizure
prognosis after thermocoagulations was negatively associ-
ated with extension of the EZ. Complication rates were
higher after thermocoagulations, but no permanent func-
tional deficit occurred.
Conclusion: Our data suggest an “intrinsic” therapeutic
effect of SEEG procedure, with possibility of transient sei-
zure freedom and long‐lasting improvement in up to one
third of patients. However, the efficacy of SEEG‐guided
thermocoagulations was significantly higher, suggesting
that this therapeutic option should be systematically consid-
ered when the SEEG findings contraindicate resective
surgery.

p443 | Features Of Clinical Manifestations And
Treatment Of Insular Epilepsy Presented With
Structural Lesions In The Temporal Lobe

R. Khachatryan*,†, K. Abramov‡, T. Alekseeva*,
W. Khachatryan†,‡

*Almazov National Medical Research Centre, Department of Neurology,
Saint Petersburg, Russian Federation; †Polenov Russian Scientific
Research Institute of Neurosurgery, Saint Petersburg, Russian Federation;
‡Almazov National Medical Research Centre, Department of Pediatric
Neurosurgery, Saint Petersburg, Russian Federation

Purpose: Study of the features of clinical manifestations
and treatment of insular epilepsy presented with structural
lesions in the temporal lobe.
Method: To determine the features of insular epilepsy pre-
sented with structural lesions in temporal lobe, retrospec-
tive analysis of the results of surgical treatment of 80
children (2 to 17 years) operated in the Department of
Pediatric Neurosurgery of Almazov National Medical
Research Center, were reviewed.
Results: In all children has been observed a progression of
drug‐resistant epilepsy with seizures within 1 to 13 years.
All patients underwent anterior temporal resection, 4
patients underwent insular cortisectomy. The involvement
of insula in the process was determined according to the
semiology of seizures, evaluation data (neuroimaging, elec-
trophysiological and neuropsychological studies). In 19
patients, epileptic seizures characteristic of insular epilepsy
were detected. The average duration of the disease was
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6.3 years (from 1 month to 15 years). In 5 (26.3%) of 19
patients, FCD was detected, 4 (21.5%) tumors of different
degree of malignancy (Gr I‐III), 1 (5.3%) tuberous sclero-
sis, 3 (15, 8%) gliosis of the temporal lobe, in 1(5.3%)
atrophic changes in the temporal lobe, in 1 (5.3%) the cyst
of the Sylvian fissure. 16 (44.5%) patients reported about
neurovegetative responses, sensation of laryngeal discom-
fort were present in 8 (22%) cases, somatosensory and
motor symptoms were detect in 5 (14%) cases for each.
Postoperative outcome was favorable (Engel I) in 6
(31.5%) cases, unfavorable (Engel II‐IV) in 13 cases
(68.5%). The outcome of insular cortisectomy was favor-
able in 1 case, and unfavorable in 3 cases.
Conclusion: Ictal manifestations of neurovegetative
responses and sensations of laryngeal discomfort were pre-
dominate in the seizure semiology in this 19 patients.
Involving insula in an epileptic process worsens the prog-
nosis of the disease. The determination of the effectiveness
of additional insular cortisectomy requires further study.

p444 | Subclinical Focal Status Epilepticus
During Invasive Monitoring During Pre‐Surgical
Evaluations

J. Oster*
*Tufts University School of Medicine, Neurology, Boston, MA, United
States

Purpose: This abstract retrospectively reviews a case series
at our institution during invasive phase IV pre surgical
evaluations for intractable epilepsy.
Method: Since the development of the surgical epilepsy
program at Tufts Medical Center in Boston in 2015 this
work provides a qualitative retrospective review of such
cases involving subclinical focal status epilepticus during
invasive EEG monitoring.
Results: Pathology, locations, clinical manifestations were
diverse as were ultimate procedures and patients achieved
excellent outcomes generally with significant improvement
in seizures within 6–12 months post procedure. Generally
the delineation of focal subclinical status was unexpected
in real time, although retrospectively seems to explain fluc-
tuating clinical manifestations along the interictal/ictal con-
tinuum.
Conclusion: Subclinical focal status epilepticus may be an
unexpected finding denoted during invasive monitoring and
may be associated with fluctuating clinical manifestations
and targeting therapies to these regions seems associated
with amelioration of seizures.
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p445 | Clinical Relevance Of The Pasl (Pulse
Artherial Spin Labeling) MR In Preoperative
Investigation Of Pharmacoresistant Focal Epilepsy
Patients

A. Kelemen*, Z. Jordan*, A. Ujvari*, A. Machovitsch†,
P. Varallyay†, E. Osztie†, D. Fabo*
*National Institute of Clinical Neuroscience, Juhász Pál Epilepsy Centre,
Budapest, Hungary; †National Institute of Clinical Neuroscience,
Department of Radiology, Budapest, Hungary

Purpose: The gold standard of epilepsy presurgical investi-
gation is the video‐EEG documented seizure onset, which
is time consuming and expensive. The widespread avail-
ability of the MRI makes it plausible for ictal imaging, one
of these attempts is the postictal ASL.
Method: Postictal ASL MR was performed in 27 patients
within 90 minutes after focal seizure registered in the
EMU. Ten patients were without structural lesion. In 9
patients the ASL MR was done without V‐EEG monitored,
but observed seizure, however the habitual seizure semiol-
ogy was confirmed previously with VEEG. The time from
the seizure offset to the ASL onset was 20–92 minutes, the
duration of the seizures varied from 10 to 1200 seconds.
The concordance between the ASL perfusion change local-
ization and clinical parameters was analyzed.
Results: Postictal ASL MR was performed in 27 patients
within 90 minutes after focal seizure registered in the
EMU. Ten patients were without structural lesion. In 9
patients the ASL MR was done without V‐EEG monitored,
but observed seizure, however the habitual seizure semiol-
ogy was confirmed previously with VEEG. The time from
the seizure offset to the ASL onset was 20–92 minutes, the
duration of the seizures varied from 10 to 1200 seconds.
The concordance between the ASL perfusion change local-
ization and clinical parameters was analyzed.
Conclusion: According to our data the early postictal ASL
showed significant localizational value by detecting mostly
hyperperfusion zone in the region of ictal activity that was
independent of MRI positivity. It seems to be suitable for
replacing ictal SPECT and can help in presurgical evalua-
tion. The interictal ASL measurement is underway, and the
result of the ictal and interictal substaction would hopefully
contribute to enhance the sensitivity of the method.
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p446 | Estimating Seizure Freedom Post‐Surgery
Using Mathematical Modelling

P. Laiou*,†, E. Avramidis‡, M.A. Lopes*,†,§, O.E. Akman¶,
M. Goodfellow*,†,§

*Living Systems Institute, University of Exeter, Exeter, United Kingdom;
†EPSRC Centre for Predictive Modelling in Healthcare, University of
Exeter, Exeter, United Kingdom; ‡University of Cambridge, Department of
Plant Sciences, Cambridge, United Kingdom; §Welcome Trust Centre for
Biomedical Modelling and Analysis, University of Exeter, Exeter, United
Kingdom; ¶Centre for Systems, Dynamics and Control, College of
Engineering, Mathematics and Physical Sciences, University of Exeter,
Exeter, United Kingdom

Surgery is one option of treating pharmacoresistant epi-
lepsy patients. In this treatment brain tissue is resected
with the aim to render a patient free from seizures. How-
ever, epilepsy surgery is often ineffective. A potential rea-
son for this is our insufficient understanding of the
generation of seizures in brain networks. Mathematical
modelling can be used to study normal and abnormal
dynamical states of brain. Moreover, it can elucidate the
effects of brain surgery by quantifying the contribution of
different brain regions (nodes in the brain network) to the
generation of seizures (M. Goodfellow et al., Sci. Rep.
2016;6:29215). In this study, we mathematically model
ictogenic networks and aim to identify the optimal set of
nodes that has to be removed from the network in order
to obtain seizure freedom. We apply optimisation (Avra-
midis et al., BMC Systems Biology, 2017, 11(1):40) and
heuristic methods to networks with different topologies
and size. Our results show that this approach is not only
able to identify the nodes that are responsible for the gen-
eration of seizures, but also has the potential to uncover
plausible alternative resection strategies. This could
potentially lead to a support tool to aid in presurgical
evaluation.

p447 | Outcomes After Surgical Treatment Of
Mri‐Negative Epilepsy

V.V. Krylov*,†, I.S. Trifonov*, A.V. Lebedeva‡,
I.L. Kaĭmovskiĭ§, M. Sinkin¶, A. Guekht**,††

*Moscow State University of Medicine and Dentistry, Neurosurgery,
Moscow, Russian Federation; †Sklifosovsky Research Institute of
Emergency Medicine, Neurosurgery, Moscow, Russian Federation;
‡Pirogov Russian National Research Medical University, neurology,
Moscow, Russian Federation; §Buyanov City Clinical Hospital, neuro
ICU, Moscow, Russian Federation; ¶Sklifosovsky Clinical and Research
Institute for Emergency Medicine, Neurosurgery, Moscow, Russian
Federation; **Moscow Research and Clinical Center for Neuropsychiatry,
Moscow, Russian Federation; ††Pirogov Russian National Research
Medical University, Moscow, Russian Federation

Purpose: To evaluate outcomes of the surgical treatment
in patients with MRI‐negative drug‐resistant epilepsy.

Method: 48 patients (26 women) with MRI‐negative epi-
lepsy, operated in the Sklifosovsky Research Institute for
Emergency Medicine (Moscow) and in University Clinic of
Moscow State University of Medicine and Dentistry
between 01.01.2014 and 31.12.2017, were followed for
12 months after surgery. The median age at surgery was
34.58 ± 10.43 y.o. (M±SD).
Results: 28 patients (58%) had mesial temporal epilepsy
(MTLE), 18 patients (38%) – temporal plus, and 2 patients
– «multifocal form» according to the seizure semiology
and EEG. Intracranial video EEG recordings 98 ± 10 hours
were made in 31 (64%) patients.
Anteriomedial temporal resections (AMTLE) in 47 patients
has been performed, and in 1 case vagal nerve stimulator
had been implanted.
32 patients (66%) during AMTLE had 45 mm resection
and 16 patients – 60 mm. Two patients (3%) had transient
mild hemiparesis; in 30 patients (62.5%) hemianopia was
noted.
Histopathological examination revealed Focal cortical dys-
plasia (FCD) Ia – 6 patients, FCD Ic – 16, FCD IIa – 6,
FCD IIIa – 6, FCD IIIc – 1, FCD IIId – 12.
Outcomes of 44 patients (92%) were evaluated 12 months
after surgery: 24 patients (54.5%) became seizure free: 18
patients (41%) – Engel Ia, 4 patients (9%) – Engel Ib, 2
(5%) – Engel Ic. Five patients (11%) had – Engel IIa, 6
(14%) – Engel IIb, one – Engel IId. The unsatisfactory
result of treatment was noted at 8 patients (18%) – 4 –
Engel IIIa and 4 – Engel IVa.
Conclusion: This is the first study of the epilepsy surgery
outcomes in the cohort of patients with MRI‐negative
forms of drug‐resistant epilepsy in Russia. We confirmed
its efficacy and safety, as 54.5 % patients become seizure
free 12 months after surgery.

p448 | Neurosurgical Cerebrovascular Pathology
In The Etiology Of Structurally Caused Epilepsy

A. Oleynik*, N. Ivanova*, A. Ivanov†, G. Odintsova*,
E. Oleynik*
*ANMRC, Neurology, St.Petersburg, Russian Federation; †ANMRC,
Neurosurgery, St.Petersburg, Russian Federation

Purpose: To research features of structurally caused epi-
lepsy in neurosurgical cerebrovascular pathology.
Method: A retrospective analysis of 100 cases from
Department of surgery of the vascular brain was carried
out. The structure of neurosurgical cerebrovascular pathol-
ogy (NCVP) was determined. The frequency of epilepsy
was studied depending on the type and location of the
NCVP.
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Results: The structure of NCVP in frequency: arteriove-
nous malformations (AVM)‐ 27%, cavernous malformations
(CM)‐ 6%, cerebral aneurysms (CA)‐ 57%, arteriovenous
fistula (AVF)‐ 3%, stenotic and occlusive lesions of bra-
chiocephalic arteries (SOP BCA)‐ 7%. Structurally caused
epilepsy was observed in 21 patients out of 100. In the first
place in frequency – the epilepsy, caused by cortical brain
AVM, was observed in 14 patients with AVM from 27
(51.9%). Location of AVM in the frontal or temporal lobe
of the brain had 14 patients, 10 of them had epilepsy. Epi-
lepsy with AVM of other location was observed in 4 cases
out of 9. Epilepsy with CM occurred in 3 patients (50.0%)
from 6. In 2 cases hemispheric location of CM was noted.
Epilepsy had 2 patients out of 57 (3.5%) with CA (in
anterior communicating artery in both cases). Epilepsy
developed in the distant future (3–6 months) after a sub-
arachnoid‐parenchymal hemorrhage from an aneurysm. In
1 patient out of 7 (14.2%) with SOP BCA, who underwent
an ischemic stroke in the basin of the middle cerebral
artery, epilepsy were observed.
Conclusion: Epilepsy with NCVP dominates with AVM,
often develops in frontotemporal location of AVM
(p < 0.05). The second most prevalent factor of epilepsy
with NCVP is the hemispheric location of CM. Patients
with SOP BCA who had an anamnesis of ischemic stroke
have a risk of epilepsy (14.2%). Timely diagnosis and neu-
rosurgical treatment of these pathologies will reduce the
risk of the formation of drugresistant epilepsy.

p449 | The Utrecht Intra‐Operative Hfo
Experience – An Update On The Randomized
Controlled Trial ‘The Hfo Study: Intra‐Operative
Detection And Localization Of High Frequency
Oscillations In The Ecog To Guide Epilepsy
Surgery’
W. Zweiphenning*, N. van Klink*, M. van ‘t Klooster*,
F. Leijten*, C. Ferrier*, T. Gebbink*, G. Huiskamp*, P. van
Rijen*, P. Gosselaar*, P. van Eijsden*, E. van Diessen†,
K. Braun†, M. Zijlmans*,‡

*University Medical Center Utrecht, Department of Neurology and
Neurosurgery, Utrecht, Netherlands; †University Medical Center Utrecht,
Department of Pediatric Neurology, Utrecht, Netherlands; ‡Stichting
Epilepsie Instellingen Nederland (SEIN), Heemstede, Netherlands

Purpose: Intra‐operative electrocorticography (ioECoG),
based on interictal spikes and spike patterns, may optimize
delineation of the epileptic tissue during surgery. High fre-
quency oscillations (HFOs, 80–500 Hz) are presumably
more precise biomarkers for epileptic brain tissue than
spikes. We are currently performing ‘the HFO study’, a
randomized‐controlled trial to determine prospectively if

ioECoG‐tailored surgery based on HFOs instead of interic-
tal spikes is feasible and will lead to an equal or better sei-
zure outcome. We will discuss the challenges associated
with this trial.
Method: We include adults and children planned for epi-
lepsy surgery with ioECoG‐tailoring. Surgery is tailored by
either HFOs plus spike patterns (i.e. recruiting pattern,
repetitive bursting or continuous rhythmic spiking) or inter-
ictal spikes (and patterns) only. We aim for 78 inclusions.
We will show recruitment efficacy, practical challenges we
experienced with on‐site HFO analysis in the operating
room, and present five cases of typical situations encoun-
tered in the HFO‐arm.
Results: From October 2014 till January 2018, we
included 56 of 121 eligible patients. Thirty‐five patients
did not want to be informed about the study or could not
be approached for logistical reasons. Thirty patients
declined participation. The mean age and duration of epi-
lepsy was higher in the HFO‐arm (N = 28) than the spike‐
arm (N = 28): age: 24.7 vs 18.2 years, epilepsy duration:
14.0 vs 10.8 years. Gender and site of surgery were simi-
lar. The most important problem in the operating room was
high frequency noise from equipment. We encountered five
different situations:
1. HFOs, no spike pattern (N = 11),

2. HFOs, spike pattern in same or more electrodes
(N = 7),

3. HFOs, spike pattern in other electrodes (N = 4),

4. no HFOs, but spike-pattern (N = 2),

5. no HFOs, no spike-pattern (N = 4) measured.

Conclusion: HFO‐analysis in the operating room is chal-
lenging but feasible. We think recruitment for the trial will
take another year, the year thereafter final results will be
published.

p450 | Stereo‐EEG Exploration In The Insula/
Operculum In Paediatric Patients With Refractory
Epilepsy

P. Kappen*,†, C. Eltze‡, R. Thornton†, M. Tisdall§, F. Moeller†

*UMC Utrecht, Neurosurgery, Utrecht, Netherlands; †Great Ormond
Street Hospital for Children NHS Foundation Trust, Department of
Neurophysiology, London, United Kingdom; ‡Great Ormond Street
Hospital for Children NHS Foundation Trust, Department of Neurology,
London, United Kingdom; §Great Ormond Street Hospital for Children
NHS Foundation Trust, Department of Neurosurgery, London, United
Kingdom

Purpose: Seizure onset localisation in scalp video‐EEG is
often insufficient in paediatric patients undergoing pre‐sur-
gical evaluation with suspected focus in the insular/opercu-
lar (I/O) region. Therefore exploration with depth stereo‐
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EEG (sEEG) is performed in many cases. We reviewed our
sEEG database to determine frequency and yield of I/O
sEEG exploration for identification of a target for epilepsy
surgery.
Method: We included all consecutive patients undergoing
sEEG with at least one sEEG contact within the I/O from
November 2014 until present at a single epilepsy surgery
centre. We divided patients into three groups:
1. I/O seizure onset (SOZ)

2. spread to I/ O

3. no I/O involvement.
We compared our primary pre‐invasive hypothesis with the
SOZ as recorded by sEEG.
Results: Of all 51 patients with sEEG implantation, 41
had at least one contact within the I/O (mean age
10.5 years). Twelve (29%) had an I/O SOZ, 21 (51%) had
I/O spread and 8 (20%) had no I/O involvement. SOZ was
identified by sEEG in 31 (76%) patients. Of these, resective
surgery was offered to 25 (81%) and thermocoagulation to
5 (16%) patients. Of all patients with pre‐invasive I/O
hypothesis (18pts / 44%), 9 (50%) had I/O SOZ and 7
(39%) showed I/O spread. SOZ in I/O was not primarily
expected in 3 (25%) patients before sEEG implantation.
Conclusion: SEEG for exploration of an I/O hypothesis
was common in this cohort of paediatric patients undergo-
ing sEEG. SOZ or spread to the I/O was demonstrated in
33 (62%) of all explorations. When I/O involvement is pre‐
invasively presumed, this seems correct in most of the
patients (89%). However, SOZ in I/O was not primarily
expected in 25% before sEEG implantation. Further charac-
terization of I/O epilepsy in the paediatric age group is
required to improve implantation strategy.

p451 | Genetic Diagnostics In Epilepsy Surgery
Candidates: A Retrospective Cohort Study

M.W.C.B. Sanders*, C.M.C. Lemmens*, F.E. Jansen*,
E.H. Brilstra†, B.P.C. Koeleman†, K.P.J. Braun*
*University Medical Center Utrecht, Department of Child Neurology,
Utrecht, Netherlands; †University Medical Center Utrecht, Department of
Genetics, Utrecht, Netherlands

Purpose: Genetic causes are increasingly identified in
patients with focal epilepsy. Recent literature shows that
some of these genetic causes may predict effectiveness of
epilepsy surgery. We investigated the effect of genetic test-
ing in a large cohort of patients who were evaluated for
epilepsy surgery.
Method: Retrospective single‐center consecutive cohort
study of patients with pharmacoresistant epilepsy who were
evaluated for epilepsy surgery between 1990 and 2017. We

evaluated the results of genetic testing in relation to the
outcome of presurgical decision‐making and postoperative
seizure outcome, and assessed differences in outcome
between MRI‐positive and MRI‐negative patients.
Results: We included 2472 focal epilepsy patients, of
which 1337 patients (54.1%) underwent surgery. Genetic
testing was performed in 327 ‐157 of 460 MRI‐negative
patients (34.1%) versus 170 of 2012 MRI‐positive patients
(8.4%)‐ patients (13.2%). An established genetic cause of
epilepsy was found in 42 of these patients (12.8%), mainly
comprising mutations in genes involved in channel function
and synaptic transmission, mTOR pathway gene mutations,
copy number variants and ring chromosome 20. Six of the
11 patients with mTOR pathway gene mutations underwent
surgery; five (2 MRI‐negative) of these 6 patients achieved
complete seizure freedom. Fourteen (10 MRI negative) of
the 17 patients with germline mutations in channel function
and synaptic transmission genes were rejected for surgery.
The other three patients (2 MRI‐negative) had poor surgical
outcome and the genetic diagnosis was established only
after surgery. Surgery was also waived in 3 patients with
ring chromosome 20.
Conclusion: This study underlines that identification of
genetic variations could improve selection of surgical can-
didates in MRI‐negative but also MRI‐positive patients
with refractory epilepsy, whereas presurgical genetic diag-
nostics are still not routinely performed. A prospective
study to clarify the predictive capacity of a genetic diagno-
sis on surgical candidacy is currently undertaken.

p452 | In Patients With Unrevealing Structural
Neuroimaging, Can Be The Epileptogenic Zone
Identified By Noninvasive Pre‐Surgical Multimodal
Approach?

D. Rossi*, D. Duran*, E. Visani*, G. Varotto*, F. Gozzo†,
L. Tassi†, L. Nobili†, R. Garbelli*, R. Spreafico*, F. Panzica*
*IRCCS Istituto Neurologico Carlo Besta, Clinical Neurophysiology Unit,
Milan, Italy; †Ospedale Niguarda, Milan, Italy

Purpose: Non‐invasive functional neuroimaging (NIFN)
techniques have been proposed for the identification of
the Epileptogenic Zone (EZ), in order to avoid or to
guide stereo‐EEG (SEEG) monitoring, namely in those
patients with unrevealing MRI or with electro‐clinical and
imaging discrepancies. However, only some papers have
been addressed at investigating the real efficacy of a mul-
timodal functional tests. Aim of the present work was to
assess the usefulness in the identification of EZ and the
concordance/discordance of the NIFN techniques with
SEEG.
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Method: Forty‐three adult patients (17 females, mean age
30.8 years) with drug‐resistant focal epilepsy candidate to
neurosurgery and normal structural MRI were consecu-
tively enrolled and underwent to 18FDG‐PET, HR‐EEG,
EEG‐fMRI, MEG. The localization of EZ with SEEG and
NIFN techniques was compared and a score was created
by considering the results from NIFN (0=NIFN useless;
1= NIFN confirm SEEG; 2= NIFN suggest alternative
EZ). Finally, the χ2 test with Bonferroni's correction for
multiple comparisons was used to compare score and surgi-
cal outcome (good outcome =Class I of Engel; bad out-
come=Class III and IV of Engel, follow‐up one year).
Results: The concordances at sublobar level of each NIFN
technique with SEEG in the identification of the EZ are
53.7% for 18FDG‐PET, 41.9% for EEG‐fMRI, 53.5% for
MEG, 42.4% for HR‐EEG. Group of patients in which
NIFN confirmed localization of SEEG (score = 1) showed
a significant better surgical outcome (p< 0.05); group of
patients in which NIFN results suggested an alternative
localization of EZ showed a significant worse surgical out-
come (p< 0.01).
Conclusion: In our sample, results of NIFN techniques
provided useful information, or supporting the hypothesis
of EZ localization and SEEG plan or questioning it, sug-
gesting a revision, supporting the idea that NIFN tech-
niques may be profitably implemented in the diagnostic
workup of focal epilepsies with unrevealing MRI.

p453 | High Frequency Oscillations In The Intra‐
Operative Ecog And Cognition Before And After
Surgery In Children With Refractory Epilepsy

D. Sun*, M.A. van ‘t Klooster*, M.M. van Schooneveld†,
A. Mooij*, W.J.E.M. Zweiphenning*, N.E.C. van Klink*,
C.H. Ferrier*, P.H. Gosselaar*, K.P. Braun‡, M. Zijlmans*,§

*University Medical Center Utrecht, Department of Neurology and
Neurosurgery, Brain Center Rudolf Magnus, Utrecht, Netherlands;
†University Medical Center Utrecht, Department of Child
Neuropsychology, Wilhelmina Children's Hospital, Utrecht, Netherlands;
‡University Medical Center Utrecht, Department of Child Neurology,
Brain Center Rudolf Magnus, Utrecht, Netherlands; §SEIN‐Stichting
Epilepsie Instellingen Nederland, Heemstede, Netherlands

Purpose: To investigate the correlation between occur-
rence of high frequency oscillations (HFOs; ripples, 80–
250 Hz, fast ripples, 250–500 Hz) and spikes in intra‐
operative electrocorticography (ioECoG), and cognitive
outcome after epilepsy surgery in children with refractory
epilepsy.
Method: We included 20 children who underwent epilepsy
surgery using ioECoG (2048 Hz sampling rate) with good
post‐operative seizure outcome after 2‐years (Engel class
1A and 1B). Cognitive capacities were assessed pre‐ and 2‐

years post‐operative by a neuropsychologist, expressed in
IQ‐scores. We analysed the relation between HFOs and
spikes in pre‐ and post‐resection ECoGs with cognitive
improvement after 2‐years (≥ 5 IQ points was considered
clinic significant: IQ+; no improvement:< 5 points: IQ‐).
Statistics are based on Mann‐Whitney‐U test (median
[range]; p‐value).
Results: The number of both spikes and HFOs decreased
after surgery. Children with significant clinical cognitive
improvement showed significantly more fast ripples in the
resected tissue than the IQ‐ group (IQ+FR =30.0 [9.0–
218.0] vs. IQ‐FR = 2.0 [0.5–3.5]; p=0.01). No significant
difference was found for ripples and spikes. Remarkably,
comparing the pre‐ and post‐resection overlapping chan-
nels, ripples on spikes (RonS) decreased in the post‐resec-
tion ioECoG in children with cognitive improvement, while
in children without cognitive improvement the amount of
RonS increased (IQ+RonS= 0.0 [‐2.5 to 0.0] vs.
IQ‐RonS=0.0 [0.0 to 2.0]; p=0.03).
Conclusion: Resection of fast ripple generating tissue is
associated with cognitive improvement. The post‐resection
gain of ripples on spikes in the group without cognitive
improvement supports the theory that ripples co‐occurring
with spikes are pathological and suggests that they in some
way impair cognition. Our results suggest HFOs could play
a role in prediction and understanding of cognitive outcome
after surgery next to prediction of seizure outcome.
Keywords: Paediatric epilepsy surgery, high frequency
oscillations, gamma, cognition, memory consolidation.

p454 | Epilepsy Surgery: Early Versus Late
Approach In A Pediatric Centre

C. Croci*, M. Cataldi*, T. Giacomini*, G. Morana†,
A. Consales‡, M.M. Mancardi§, G. Prato§

*Unit of Child Neuropsychiatry, Giannina Gaslini Institute, University of
Genova, Genova, Italy; †Unit of Pediatric Neuroradiology, Istituto
Giannina Gaslini, Genova, Italy; ‡Unit of Neurosurgery, Istituto Giannina
Gaslini, Genova, Italy; §Unit of Child Neuropsychiatry, Head Neck and
Neuroscience Department, Giannina Gaslini Institute, Genova, Italy

Purpose: The timing of epilepsy surgery is complex, and
there is not a structured pathway to help families decide
whether to continue medical management or pursue surgi-
cal treatment. We analyze the elettroclinical and neurologi-
cal outcome in children undergoing epilepsy surgery to see
if earlier age at surgery leads to better elettroclinical out-
come and if lower duration of the disease links with better
outcome.
Methods: We reviewed clinical and elettroclinical outcome
in 32 pediatric patients undergoing epilepsy surgery, of
which we selected 21 we followed up for at least
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12 months from surgery in our Institution from 2014 to
2017. We compared patients who underwent surgery earlier
(within 12 months of the disease) with other patients later
(more than 12 months). Then we reviewed the sample after
at least 1 year of follow up with Engel classification.
Results: Neurological evaluation after a mean follow‐up of
at least 12 months (range 12–42 months) revealed that 38%
of 21 patients were operated within one year of the epi-
lepsy onset (age 1–10 years), of these 71.4% was in class I
of Engel at one year of follow‐up; 62% of 21 patients were
operated after one year of the epilepsy onset (age 2–
16 years), 30% of these was in class I of Engel within one
year of follow up.
Conclusion: Outcome is not only related to etiology and
epileptogenic area extension but timing of surgery is also
crucial. In pediatric patients earlier surgery is associated to
better outcome regarding both psychomotor development
and seizures relapse.
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p456 | CDKL5 Mutation In A Case With
Diagnosis Of Refractory Epilepsy And Atypical
Rett Syndrome

M. Canpolat*, S. Çıraklı*, D. Aktaş†, M. Alikaşifoğlu†,
S. Kumandaş*
*Erciyes University, Department of Pediatric Neurology, Kayseri, Turkey;
†Hacettepe University, School of Medicine, Department of Medical
Genetics, Ankara, Turkey

Introduction and purpose: Epileptic encephalopathies
(EE) are used to describe epileptic syndromes character-
ized by early onset (often the first year), resistance to
drug treatment, and developmental delay. The product of
the CDKL5 gene localized in Xp22.13 is a regulatory
protein necessary for normal brain development. These
genetic mutations cause X‐linked Infantile Spasm Syn-
drome 2 (ISSX2) and Early Infantile epileptic
encephalopathy 2 (EIEE2). In addition, it is observed in
atypical Rett Syndrome characterized by infant‐onset and
resistant seizures and absence of MECP2 gene mutation.
The major findings in the cases are autism, mental retar-
dation and early onset resistant seizures.
Case report: A 5‐year‐old girl presented with epileptic sei-
zure. It was learned from the story of the patient that he
had passed the first epileptic seizure and started the pheno-
barbital treatment when he was 45 days old. It was learned

that the infantile spasm seizures of the patient were treated
with topiramate, phenytoin, vigabatrin, clobazam, levetrac-
etam because of the treatment resistance. Basal metabolic
tests were normal. Cerebral and cerebellar atrophy was
detected in brain magnetic resonance imaging. On elec-
troencephalography, occasional generalized epileptiform
abnormalities arising from the right hemisphere fronto tem-
poral and fronto central regions were detected. The patient′
s seizures were controlled by valporoic acid therapy and
the patient was monitored by polytherapy. Whole‐exome
sequencing was performed in patients which have a pre‐
diagnosis of epileptic encephalopathy, resistant epilepsy
and Rett syndrome with streptypic behavior and refractory
epileptic seizures. A heterozygous nonsense mutation of
c.1423C> T (p.Q475X) was detected in the CDKL5 gene.
The patient was diagnosed with atypical Rett syndrome
and refractory epilepsy. Genetic counseling was given to
the family and the patient was followed up.
Conclusion: Genetic examination for CDKL5 mutation
should be performed in cases with epileptic encephalopa-
thy, streptypic behavior and followed by diagnosis of resis-
tant epilepsy.

p457 | Cerebrospinal Fluid Levels Of
Neuropeptides In Children West Syndrome

H. Tekgul*, M. Hepsen*, E. Simsek*, S. Kanmaz*, H. Gazeteci*,
E. Azarsız*, S. Ozgur*, S. Yılmaz*, G. Akman*, S. Gokben*
*Ege University Medical School, İzmir, Turkey

Purpose: Neuropeptides are involved in the pathophysiol-
ogy of epileptogenesis in epileptic children. West syndrome
is an infantile epileptic encephalopathy characterized with
unique seizure types of epileptic spasms associated with
hypsarrythmia on electroencephalography.
Method: To investigate the value of CSF levels of a set of
neuropeptides (brain‐derived neurotrophic factor‐BDNF,
neuropeptide Y‐NPY, nerve growth factor‐NGF and gala-
nin) in children with West syndrome.
Results: Forthy one infants with west syndrome were
included into the study. The study group was divided into
2 groups according to diagnostic classification West syn-
drome: Group 1: symptomatic West syndrome (n=32) and
Group 2: idiopatic West syndrome (n= 9); An age‐matched
control group was designed including infants with
meningismus (n=30). Enzyme‐linked Immunosorbent
assays (ELISA) were used to measure CSF levels of
BDNF, NPY, NGF and galanin.
Conclusion: Decreased CSF galanin levels might reflect a
defective anti‐epileptogenic effects of galanin in children
with West syndrome.
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p458 | 1 And 2 Years Neuropsychological
Follow‐Up Study In The Patients With West
Syndrome In Georgia

A. Kvernadze*,†, N. Tatishvili*,†

*David Tvildiani Medical University, Tbilisi, Georgia; †M. Iashvili
Children Central Hospital, Neuroscience Department, Tbilisi, Georgia

Purpose: The purposes of our study were to assess the
clinical and etiological peculiarities of West syndrome,
based on MRI data and its relation to the long‐term out-
come and to evaluate the neuropsychological outcome after
12 and 24 months and their early predictors.
Method: We performed a prospective, clinical, cohort,
hospital‐based study. 1st year – We enrolled 31 newly
diagnosed patients (17 male, 14 female) with infantile
spasms. We collected birth, family and seizure detailed his-
tory. All patients were examined neurologically, investi-
gated with prolonged sleep and awake video – EEG, brain
MRI, developmental screening tests (Bayley Scales of
Infant and Toddler Development™, Third Edition; Ages &
Stages Questionnaires®, Third Edition, ASQ‐3™) were done.
Results: One year follow‐up assessment in 22 (74%) and
2 years follow‐up assessment were provided in 8 (25%)
cases. One patient died during the study. On the 2nd
assessment neuropsychological development was without
changes in 12 (55%) and 3 years after in 3 (37%) individu-
als. Some improvement was detected in 3 (9.7%) cases on
2nd and 3 (37%) on 3rd assessment. The deterioration of
development was identified in 6 (19%) individuals 2 years
after and in 2 (25%) individuals on 3rd assessment. On the
2nd assessment in all cases with developmental deteriora-
tion, seizures were started before seven months of age, this
association was statistically significant (Pearson Chi‐Square
6.3; df 1; p=0.019). There was no relationship between
developmental changes and sex, birth from full term preg-
nancy, infantile spasm type, treatment, or EEG pattern,
however.
Conclusion: Despite the fact, that the number of included
patients was small, preliminary findings are in accordance
to the other published data. The current study is still in
process. 12–24 months follow‐up with clinical, EEG and
neuropsychological monitoring is planned for all cases.

p459 | Management Of Lennox Gastaut
Syndrome In Germany: A Health Care Provider
Analysis And Survey

M. Dibue-Adjei*,†, L. Fink†, S. Sowa†, H.-J. Steiger*,
M.A. Kamp*
*Medical Faculty Heinrich Heine University Düsseldorf, Department of
Neurosurgery, Düsseldorf, Germany; †LivaNova Deutschland GmbH, A
Fully Owned Subsidary of LivaNova PLC, Munich, Germany

Purpose: Lennox‐Gastaut Syndrome (LGS) is among the
most severe epileptic encephalopathies and accounts for 5–
10% of children with seizures. Because optimal LGS man-
agements requires complex antiepileptic strategies combin-
ing AED polypharmacy and non‐pharmacological
treatments while balancing side‐effects and preserving cog-
nitive function, long‐term management of LGS patients by
epilepsy specialists is crucial. We therefore investigated the
current state of LGS management in Germany.
Method: Using the annual report of hospitals to the Ger-
man joint federal committee the top 30 centers making the
diagnosis of ICD‐10 code G40.4 (Other generalized epi-
lepsy and epileptic syndromes not covered in G40.3) were
identified. An anonymous online questionnaire was sent to
these centers to assess management of LGS.
Results: Less than a 25% of G40.4 diagnoses were carried
out at epilepsy centers. Level of knowledge and attitude
toward LGS management varied throughout secondary and
tertiary care. Non‐pharmacological treatments were only
available to a minority of LGS patients.
Conclusion: This preliminary analysis suggests that a large
fraction of LGS management in Germany takes place out-
side of specialized care. Further analyses are needed con-
firm this finding and assess its impact on patient outcome.

p460 | Perampanel As Add‐On Treatment In
Under 12 Years Old Patients With Lennox‐
Gastaut Syndrome

A. Russo*, T. Messana*, A. Boni*, M. Santucci*, A. Pini*,
G. Gobbi*
*IRCCS – Institute of Neurological Sciences of Bologna, Bologna, Italy

Purpose: Perampanel (PER) is an AMPA receptor antago-
nist with demonstrated efficacy and tolerability in partial
seizures with or without secondarily generalized seizures in
patients aged ≥12 years. Our study was conducted to ana-
lyze the efficacy and tolerability of PER as add‐on treat-
ment in under 12 years old Pediatric Patients with Lennox‐
Gastaut Syndrome (LGS) at 6 months of follow‐up.
Method: PER was introduced as add‐on treatment in con-
secutive 5 pediatric patients with LGS (3 male and 2
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female; mean age, 5.4 years). Patients were included if they
were 12 years or younger at the time of PER introduction,
had at least 1 year of drug resistance despite a stable regi-
men of at least 2 AEDs, and had more than 1 seizure for
week. PER was started with 1 mg/day, it was up‐titrated
by 1 mg/day every 2 weeks to obtain a maintenance dose
of 4 mg/day. The efficacy and tolerability of PER was ana-
lyzed in patients with 6 months of chronic exposure.
Results: All patients of this study took PER regularly. One
patient had a slight irritability when passed from 3 to 4 mg
per day, but the adverse event was stopped with a decrease
of the dosage to 3 mg for 1 month before to return to
4 mg. 6 months after PER initiation all patients had a
reduction of seizures frequency from 45% to 65%. 2
patients with MRI negative showed a better response (re-
duction of seizures frequency from 55% to 65%) than the 3
patients with MRI positive (reduction of seizures frequency
from 45% to 55%). Improvements in cognitive function
and/or behavior were reported for all patients.
Conclusion: Perampanel was efficacious and generally
well tolerated as an adjunctive treatment for seizures asso-
ciated with LGS, especially in MRI‐negative cases. Fur-
thermore a general improvements in cognitive function
and/or behavior was observed. Further studies are needed.

p461 | Epileptic Encephalopathy With
Continuous Spikes And Waves During Sleep
(CSWS): A Review Of 8 Cases

L. Sfaihi*, R. Belhaj*, M. Chaaben*, T. Kamoun*, M. Hachicha*
*Faculty of Medecine Sfax, Department of Pediatrics, Sfax, Tunisia

Purpose: To retrospectively analyze the electroclinical fea-
tures, etiology, treatment and prognosis of patients with
encephalopathy with status epilepticus during sleep (ESES)
or continuous spike and waves slow sleep (CSWSS) syn-
drome with a long‐term follow‐up.
Methods: We conducted a retrospective study over a per-
iod of 5 years (2013–2017) including 6 cases of CSWS
and 2 cases of Landau‐Kleffner syndrome (LKS) treated in
our service. Inclusion criteria were:
1. focal seizures or apparently generalized seizures and

focal EEG epileptiform discharges;
2. further occurrence of atypical absences, and myoclo-

nic, atonic, and/or generalized seizures;
3. cognitive impairment and/or behavior disturbances;

4. continuous spike-and-wave discharges during slow
sleep in more than 85% of non-REM sleep.

Results: The age at onset of the seizures varied between 3
and 5.7 years. The seizures were generalized in five cases.

Two patients had had focal status epilepticus. Atypical
absences were found in two patients. Five patients only
had had seizures during the sleep, two only had had sei-
zures while awake, and one had had seizures during sleep
and while awake. Brain magnetic resonance imaging (MRI)
was normal in five cases and showed abnormalities in three
cases (pachygyria, nodular heterotopia, and Focal cortical
dysplasia). A psychomotor regression was noted at the
diagnosis in 5 cases. Two patients had aphasia and 3 had
speech delay. Only 3 patients were schooled with poor
school performances. Seven patients received hydrocorti-
sone during a period varying between 18 and 36 months.
All patients had more than 2 antiepileptic drugs before ster-
oids. Positive response to steroids was found in all patients,
with decreasing of the seizures frequency and language
improvement but this response was temporary.
Conclusion: LKS and CSWS are progressive epileptic
encephalopathies of childhood with the same neuropsycho-
logical and behavioral disturbances. The treatment of this
group of patients is controversial.

p462 | Array Comparative Genomic
Hybridization As A Prior Genetic Diagnostic Tool
For Early Infantile Epileptic Encephalopathies

D. Turkdogan*, G. Sager*, A. Turkyılmaz†, O. Unver*,
G. Thomas*
*Marmara University, Faculty of Medicine, Pediatric Neurology, Istanbul,
Turkey; †Marmara University, Faculty of Medicine, Medical Genetics,
Istanbul, Turkey

Purpose: Array comparative genomic hybridization
(aCGH) is widely used for identification of segmental copy
number variations (CNVs) in disease genomes. Microarray‐
based genomic copy‐number analysis became a standard
practice in patients with diagnoses including developmental
delay /intellectual disability, autism, and congenital anoma-
lies. We aimed to study diagnostic value of CNVs as a
prior step for detecting genetic etiology in a cohort of early
infantile epileptic encephalopathies (EIEE).
Method: aCHG were done in 29 (17 female) patients with
unrevealing results including detailed metabolic work‐up,
high resolution MRI, karyotype and clinical genetic evalua-
tion for any syndromic diagnosis.
Results: A contiguous gene deletion sydromes (2q24.3)
including SCN1A and SCN2A genes in 1 patient with no
dysmorphism and chromosomal dearrangements including
genes PLCB1and KIAA2022 genes associated with EIEE
or intractable epilepsy in 2 patients with >2 dysmorphic
features were found. In two patients CNVs comprised
genes unrelated with epilepsy.
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Conclusion: As a prior investigation in etiologic diagnosis
of EIEE, aCGH is more affordable and less laborous, as
well as performing fairly close to whole exome sequencing
or targed gene panels. The presence of dysmorphism is not
a prerequisite to chose this analysis.

p463 | Optimizing The Therapy In Children
With Epileptic Encephalopathy With Continuous
Spike And Wave During Sleep

R.G. Juraski*, N.N. Baranasic†, Z. Sabol‡, M.K. Sizgoric‡

*Medical School Osijek, University JJ Strossmayer, Children's Hospital
Srebrnjak, Neuropediatric Unit, Zagreb, Croatia; †Children's Hospital
Srebrnjak, Neuropediatric Unit, Zagreb, Croatia; ‡Outpatient Clinic Dr
Sabol, Zagreb, Croatia

Purpose: Continuous spikes and waves during sleep
(CSWS) is a rare age‐related epileptic encephalopathy of
childhood characterized by seizures, an EEG pattern of
electrical status epilepticus in sleep (ESES) and neurocog-
nitive decline in at least two different developmental
domains. An AD transmission has been proposed in fami-
lies with a GRIN2A gene mutation. Spontaneous improve-
ment in seizures and EEG occurs before puberty, but most
remain with developmental delay. The main EEG feature
was ESES – characterized by marked epileptiform dis-
charges during the transition from wakefulness to sleep
leading to continuous, bilateral or sometimes lateralized
slow spikes and waves that occur during a significant pro-
portion of NREM sleep. In approximately half of children,
early developmental lesions such as vascular insults or cor-
tical brain malformations have been found.
Method: We have reviewed the treatments and follow up
in our patients with CSWS during the 5‐year period (2012–
2017). They all had at least one overnight EEG
polysomnography. The main EEG feature was ESES during
a significant proportion of NREM sleep. The aim of the
treatment was to control seizures or to reduce epileptiform
activity.
Results: The mostly used antiepileptic drugs included val-
proate, levetiracetam, ethosuximide and sulthiam. High‐
dose nocturnal benzodiazepines reduced epileptiform activ-
ity in some. Corticosteroids were useful in some, but asso-
ciated with short or long‐term side effects. Epilepsy
surgery has not been performed in our patients.
Conclusion: The seizures and EEG abnormalities tended
to normalize, but the poorer developmental prognosis and
neurocognitive regression were poorer in those with longer
persistent EEG abnormalities. The children benefited from
the early diagnosis, timely antiepileptic treatment and inten-
sive speech therapy. Since the agreement about the optimal
treatment for this condition is still lacking, there was a

need for personal approach and the therapy optimization
using individual approach in most of the patients.

p464 | Customized Panel Of 49 Epilepsy Genes
In Molecular Diagnostics Of Patients With Early
Onset Epilepsy And Developmental Delay

D. Hoffman-Zacharska*, P. Górka-Skoczylas*, I. Terczynska†,
K. Kanabus*, E. Szczepanik†, J. Bal*
*Institute of Mother and Child, Department of Medical Genetics, Warsaw,
Poland; †Institute of Mother and Child, Clinic of Neurology of Children
and Adolescents, Warsaw, Poland

Purpose: Paediatric epilepsies and epilepsies with develop-
mental delay are a group of disorders of a broad pheno-
typic spectrum and great genetic heterogeneity.
Considering this problem, the introduction of next‐genera-
tion sequencing technology (NGS) in diagnostics increased
the success rate in identification of molecular background
of early‐onset epileptic encephalopathies (EOEE).
The aim of presented work was to investigate the genetic
background of EOEE using targeted NGS analysis. Exome
sequencing and gene panel testing improve diagnostic
yield, but in our case using genetic panels was the most
cost‐effective choice acceptable for a payer (mostly par-
ents/patient organizations).
The results of target sequencing, using custom panel of 49
EIEE genes, for the group of patients diagnosed with
neonatal seizures, drug resistant epilepsy/developmental
delay or specific syndromes referred for molecular diagnos-
tic are presented.
Method: The analysed group is an unselected cohort of
epilepsy patients referred for customized panel screening in
2017. Sequencing was performed on Miseq Illumina Plat-
form, enrichment of genomic DNA using Sequa EZ Choice
Libraries (custom designed EIEEv.1/2016, Roche), bioin-
formatic analysis using the custom data analysis pipeline
developed for the needs of the Department of Medical
Genetics IMC.
Results: Genetic background of EOEEs was identified in
22%, no pathogenic/potentially pathogenic variants were
identified in 35% of patients. The remaining patients had
variants that cannot be classified, because more detailed
clinical data as well as parental material analysis is neces-
sary to establish their pathogenicity.
Pathogenic variants were identified in 16 different genes,
the most frequently in SCN1A, STXBP1, SYNGAP1,
KCNQ2, SCN8A, CDKL5. Additional genes had variants
identified in single individuals.
Conclusion: This study confirms the utility of targeted
panel analysis in epilepsy and highlights several factors
decreasing the diagnostic yield – the lack of detailed
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phenotype of patients, familial interviews and parental
DNA/inheritance analysis which are the main issues in
final interpretation of variant pathogenicity.
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p465 | Genetic And Phenotypic Heterogeneity In
Female Patients With KIAA2022 Mutations

L. Hernandez-Hernandez*,†, S. Krithika*,†, S. Balestrini*,†,
S.M. Sisodiya*,†

*UCL Institute of Neurology, Department of Clinical and Experimental
Epilepsy, London, United Kingdom; †Chalfont Centre for Epilepsy,
Chalfont St Peter, United Kingdom

Purpose: De novo KIAA2022 mutations have been
reported in male patients with X‐linked intellectual disabil-
ity, and in females with intellectual disability and intract-
able epilepsy1. Here we expand the phenotypic spectrum
by describing a cohort of females with putatively deleteri-
ous mutations in the KIAA2022 gene.
Method: Whole exome sequencing data of 495 individuals
was screened for mutations in epileptic encephalopathy
genes. The variants were annotated using ANNOVAR and
were filtered for unique variants. Selected variants were
visually inspected using the IGV browser.
Results: Unique variants were identified in three females.
None of these variants were previously reported in public
databases (gnomAD and ExAC). These cases showed
heterogeneous phenotypes. One patient (previously pub-
lished1) had myoclonic‐astatic epilepsy with myoclonic sei-
zures and drug‐resistant epilepsy. Another patient had
Eyelid Myoclonia with Absences (EMA), and drug resis-
tance. These two patients showed two de novo variants pre-
dicted to result in stopgain or frameshift (c.C952T:
p.Q318X and c.2171delG:p.S724 fs respectively). Their
CADD scores were 37 and 34, respectively. Another
patient had a diagnosis of Ohtahara syndrome, with drug‐
resistant seizures. This patient had a missense mutation
(c.C3927A:p.D1309E) with CADD score of 24.8. All the
patients had developmental delay and/or intellectual
disability.
Conclusion: KIAA2022 mutations in females with severe
and intractable myoclonic epilepsy have been predicted to
result in a frameshift or premature stop. Our study shows
also missense mutations causing the epilepsy phenotype,
with a degree of phenotypic pleiotropy. These cases pro-
vide an example of the challenges in interpreting NGS

results, and of the need to implement at functional assays
to better understand phenotype‐genotype correlation.
1‐ de Lange IM, Helbig KL, Weckhuysen S, Møller RS,
Velinov M, Dolzhanskaya N, et al. De novo mutations of
KIAA2022 in females cause intellectual disability and
intractable epilepsy. J Med Genet. 2016 Dec;53(12):850‐
858.

p466 | Diagnostic And Prognostic Implications
Of Elevated CSF Protein in POLG Related
Epilepsy

O. Hikmat*,†, K. Naess‡, M. Engvall‡,§, C. Klingenberg¶,**,
M. Rasmussen††, C.M. Tallaksen‡‡,§§, E. Brodtkorb¶¶,***,
T. Fiskerstrand†††,‡‡‡, P. Isohanni§§§,¶¶¶, J. Uusimaa****,††††,
N. Darin‡‡‡‡, S. Rahman§§§§,¶¶¶¶, L. Bindoff†,*****
*Haukeland University Hospital, Department of Pediatrics, Bergen,
Norway; †University of Bergen, Department of Clinical Medicine (K1),
Bergen, Norway; ‡Karolinska University Hospital, Centre for Inherited
Metabolic Diseases, Stockholm, Sweden; §Karolinska University Hospital,
Department of Neurology, Stockholm, Sweden; ¶University Hospital of
North Norway, Department of Paediatric and Adolescent Medicine,
Tromso, Norway; **UiT‐ The Arctic University, Paediatric Research
Group, Department of Clinical Medicine, Tromso, Norway; ††Oslo
University Hospital, Women and Children's Division, Department of
Clinical Neurosciences for Children, Olso, Norway; ‡‡Oslo University
Hospital, Department of Neurology, Oslo, Norway; §§Oslo University
Hospital, Institute of Clinical Medicine, Faculty of Medicine, Oslo,
Norway; ¶¶Norwegian University of Science and Technology, Department
of Neuroscience, Trondheim, Norway; ***St. Olav's University Hospital,
Department of Neurology and Clinical Neurophysiology, Trondheim,
Norway; †††Haukeland University Hospital, Center for Medical Genetics
and Molecular Medicine, Bergen, Norway; ‡‡‡University of Bergen,
Department of Clinical Science (K2), Bergen, Norway; §§§University of
Helsinki, Department of Paediatric Neurology‐Children's Hospital,
Helsinki, Finland; ¶¶¶University of Helsinki, Research Programs Unit,
Molecular Neurology, Biomedicum, Helsinki, Finland; ****University of
Oulu, Department of Paediatrics, Institute of Clinical Medicine, Oulu,
Finland; ††††Oulu University Hospital, Medical Research Center, Oulu,
Finland; ‡‡‡‡University of Gothenburg, Department of Pediatrics, The
Queen Silvia Children's Hospital, Gothenburg, Sweden; §§§§UCL Great
Ormond Street Institute of Child Health, Mitochondrial Research Group,
London, United Kingdom; ¶¶¶¶Great Ormond Street Hospital for Children
NHS Foundation Trust, Metabolic Unit, London, United Kingdom;
*****Haukeland University Hospital, Department of Neurology, Bergen,
Norway

Purpose: Epilepsy is common in individuals with muta-
tions in POLG, the gene encoding the catalytic subunit of
DNA polymerase gamma, the enzyme responsible for
mtDNA replication and repair. Early recognition and
aggressive seizure management is crucial for patient sur-
vival. Disruption of the blood brain barrier (BBB) has been
described in various neurological disorders. The aim of this
study was to assess whether POLG‐related disease is asso-
ciated with BBB dysfunction and to analyse the clinical
implications of elevated CSF protein in individuals with
POLG disease.
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Method: We conducted a multinational, retrospective
study using data from 83 patients with pathogenic biallelic
POLG mutations: patients came from Norway, Sweden,
Finland, and the United Kingdom. Clinical and laboratory
data were collected using a structured questionnaire. We
used the CSF/serum ratio of albumin (Q‐alb) to evaluate
the integrity of the blood‐CSF barrier.
Results: Elevated CSF protein was observed in 70% of
patients (n:58 /83) and was associated with the most severe
phenotypes. In those in whom it was measured, the Q‐alb
ratio was markedly elevated (n:18). The majority of those
with epilepsy (n:50/66, 76%) also had elevated CSF pro-
tein. Evidence of BBB disruption with elevated CSF pro-
tein preceded seizure debut in 75% (n:15/20) of patients
who later developed epilepsy. The median survival time for
those with elevated CSF protein was markedly decreased
(13 months) as compare to those with normal CSF protein
(32 months).
Conclusion: Our results indicate that there is disruption of
the BBB in POLG‐related disease as evidenced by elevated
CSF protein, a common finding in patients with POLG dis-
ease. We suggest that CSF protein may be an additional
biomarker to facilitate early diagnosis and for identifying
those at high risk of developing epilepsy.

p467 | Detection Of Genetic Epilepsies Causes In
Wes, Clinical Exome Sequencing And Targeted
NGS Panels On Russian Population

A. Sharkov*,†, F. Konovalov*, I. Kanivets*, E. Tolmacheva*,
D. Khmelkova*, M. Ampleeva*, I. Komarkov*, E. Surkova*,
A. Shumarina*, A. Antonets*, K. Gorgisheli*, D. Pyankov*,
S. Korostelev*
*Genomed Ltd., Moscow, Russian Federation; †Research and Clinical
Institute for Pediatrics at Pirogov RNRMU, Department Psychoneurology
and Epileptology, Moscow, Russian Federation

Purpose: We planned to estimate sensitivity NGS‐based
clinical genetic tests for patients with suspected monogenic
epilepsy in different age groups and through time.
Method: In 2015–2017 we performed 1777 NGS‐based
tests (clinical exome sequencing, targeted multi‐gene panel
and WES) from different medical centers and doctors using
Illumina NextSeq 500 and in‐house analysis software.
Results: in general, a definitive molecular diagnosis could
be established in 506 cases (28.5%), with another 300
(16.9%) having a possible molecular diagnosis (that
requires additional evidence). Interestingly, during 2 years
causative mutation detection rate (included chromosome
abnormalities and copy number variations (CNVs)) varied
from 20% to 40% excluded possible molecular diagnosis.
Also, detection rate differed of age groups: a maximum

detectability was 40%, 85/209 under 1 year and progres-
sively decreased in older age groups, was up to 18.3%, 61/
333 after 10 years.
Conclusion: We have observed a wide range of detection
rate in one laboratory for a long period. We have strong
doubt as to the appropriateness of using the static time-
points for evaluation of detectability as an assessment the
effectiveness of the laboratory. However, our data draw
attention to the genetic etiology which have been making a
more substantial contribution in early onset epilepsy.

p468 | De Novo Variants In Neurodevelopmental
Disorders With Epilepsy

H. Heyne*,†, T. Singh†, H. Stamberger‡, R.A. Jamra*,
H. Caglayan§, D. Craiu¶, P.D. Jonghe‡, R. Guerrini**,
K. Helbig††, B. Koeleman‡‡, J. Kosmicki†, T. Linnankivi§§,
P. May¶¶, H. Muhle***, R. Møller†††, B. Neubauer‡‡‡,
A. Palotie†, M. Pendziwiat***, P. Striano§§§, S. Tang¶¶¶,
S. Wu¶¶¶, A. Poduri****, Y. Weber††††, S. Weckhuysen‡,
S. Sisodiya‡‡‡‡, M. Daly†, I. Helbig††, D. Lal†, J. Lemke*,
E.R. Consortium
*University of Leipzig, Leipzig, Germany; †Broad Institute, Cambridge,
MA, United States; ‡University of Antwerp, Antwerp, Belgium; §University
of Istanbul, Istanbul, Turkey; ¶Carol Davila University of Medicine,
Bucharest, Romania; **University of Florence, Florence, Italy;
††Children's Hospital of Philadelphia, Philadelphia, PA, United States;
‡‡University of Utrecht, Utrecht, Netherlands; §§University of Helsinki,
Helsinki, Finland; ¶¶University of Luxembourg, Luxembourg,
Luxembourg; ***University of Kiel, Kiel, Germany; †††The Danish
Epilepsy Centre, Dianalund, Denmark; ‡‡‡University of Giessen, Giessen,

Germany; §§§University of Genoa, ‘G. Gaslini’ Institute, Genoa, Italy;
¶¶¶Ambry Genetics, Aliso Viejo, CA, United States; ****Boston Children's
Hospital, Boston, MA, United States; ††††University of Tübingen,

Tübingen, Germany; ‡‡‡‡University College London / Institute of

Neurology, London, United Kingdom

Purpose: Epilepsy is a frequent feature of neurodevelop-
mental disorders (NDD) but little is known about genetic
differences between NDD with and without epilepsy.
Method: We analyzed de novo variants (DNV) in 6753
parent‐offspring trios ascertained for different NDD repre-
senting the so far largest meta‐analysis in this phenotypic
spectrum.
Results: In the subset of 1942 individuals with NDD with
epilepsy, we identified 33 genes with a significant excess
of DNV, of which SNAP25 and GABRB2 had previously
only limited evidence for disease association. Joint analysis
of all individuals with NDD also implicated CACNA1E as
a novel disease gene.
Conclusion: Comparing NDD with and without epilepsy,
we found missense DNV, DNV in specific genes, age of
recruitment and severity of intellectual disability to be asso-
ciated with epilepsy. We further demonstrate to what extent
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our results impact current routine genetic testing as well as
treatment, emphasizing the benefit of accurate genetic diag-
nosis in NDD with epilepsy.

p469 | Effect Of UGT1A4 And 2B7
Polymorphisms On Lamotrigine Glucuronidation
In Epilepsy Patients

V. Petrenaite*, I. Öhman†, L. Ekström†, L. Bertilsson†,
F.T. Jantzen*, D. Sæbye‡, T. Tomson†, A. Sabers§

*Copenhagen University Hospital Rigshopitalet‐Glostrup, Glostrup,
Denmark; †Karolinska Institutet, Karolinska University Hospital,
Stockholm, Sweden; ‡Bispebjerg and Frederiksberg Hospital, Copenhagen,
Denmark; §Copenhagen University Hospital Rigshopitalet‐Blegdamsvej,
Copenhagen, Denmark

Purpose: The aim of this study was to evaluate the effect
of UGT1A4 70C>A (*2), UGT1A4 142T>G (*3), and
UGT2B7 802C>T (*2) genetic polymorphisms on lamot-
rigine (LTG) LTG and 2‐N‐lamotrigine‐glucuronid (GLUC)
concentrations.
Methods: In all, 337 Caucasian patients with epilepsy fol-
lowed in the outpatient epilepsy clinics at Rigshospitalet‐
Glostrup and Blegdamsvej University Hospitals during
2011–2013 were recruited to the study. Only patients tak-
ing LTG in monotherapy or in polytherapy with non‐inter-
acting drugs (n=199) are presented in this subanalysis.
Blood samples were prospectively collected from all and
used for determination of LTG concentration, GLUC con-
centration and the determination of single nucleotide poly-
morphisms UGT1A4 142T>G, L48V (*3), UGT1A4
70C>A, P24T (*2) and UGT 2B7 802C>T, H268Y (*2).
The weight adjusted LTG ratio (LTG concentration/(LTG
dose/weight) and GLUC/LTG (GLUC concentration/LTG
concentration) ratio were used for comparisons between
genotypes.
Results: The wild type carriers of UGT1A4 *1/*1(70CC)
(n=176) had significantly lower (p=0.013) LTG ratio
3.89±1.70 (μmol/(mg/kg)) than heterozygous carriers *1/*2
(70CA) (n=21) 4.67±1.42 (μmol/(mg/kg)), while GLU/
LTG ratio's did not differ significantly (p=0.066). Homozy-
gous carriers *2/*2(70AA) were excluded (N=2).
There was no statistically significant difference between the
UGT1A4 *1/*1(142TT) wild type (n=157) and heterozy-
gous carries *1/*3(142TG) (n=38) in LTG ratio (p=0.509)
nor in GLU/LTG ratio (p=0.434). Homozygous carriers *3/
*3(142GG) and patients with unidentified genotype (N=4)
were excluded.
There was statistically significant higher LTG ratio
(p=0.0078) (4.68±1.81 versus 3.80±1.93 μmol/(mg/kg))
and lower GLU/LTG ratio (p=0.0275) (0.42±0.21 versus
0.54±0.33) in homozygous carriers of UGT 2B7 *2/*2

(802TT) (n=52) compared to wild type carriers *1/*1
(802CC) (n=42) and compared to heterozygous carriers *1/
*2(802CT) (n=105) (LTG ratio 3.71±1.47 μmol/(mg/kg)
(p=0.0007); GLU/LTG ratio 0.54±0.29, (p=0.0023).
Conclusion: The mutated alleles UGT1A4*2 and
UGT2B7*2 both encode glucuronidating enzymes with
decreased activity and lowered clearance of LTG.

p470 | Preliminary Data Of A Prospective Study
On Electroclinical Phenotype In Pallister‐Killian
Syndrome

E. Ricci*, S. Ubertiello*, S. Bonetti*, V. Gentile*, A. Rocca†,
G. Sperti†, V. Cagnazzo†, E. Franzoni*, G. Cocchi†,
D.M. Cordelli*
*Child Neurology and Psychiatry Unit, University of Bologna, S. Orsola‐
Malpighi Hospital, Bologna, Italy; †Neonatology Unit, University of
Bologna, S. Orsola‐Malpighi Hospital, Bologna, Italy

Purpose: The aim of the study is to better define epilepsy
and EEG phenotype in patients with Pallister‐Killian syn-
drome (PKS) in order to improve treatment, avoiding mis-
diagnosis and suggesting possible pathogenic mechanisms
underlying epilepsy in this genetic condition.
Method: Prospective study: In collaboration with the asso-
ciation “PKS KIDS ITALY”, we obtained electroen-
cephalographic, neuroimaging and neurological data of
patients with PKS. The study started in November 2017 at
Child Neurology and Psychiatry Unit of Sant'Orsola,
University of Bologna Hospital.
Results: To date we enrolled 6 patients (age range
8 months‐7 years). Three of these patients, all aged <
2 years, presented epilepsy and all of them had myoclonic
seizures and photoepileptic response. Myoclonic seizures
were massive and appeared in brief clusters and were asso-
ciated to a generalized discharge of spike and waves on
EEG. One patient was previously misdiagnosed with
epileptic spasm and vigabatrin was started with a worsen-
ing in myoclonic seizures. Photoepileptic response was
observed at low frequencies of stimulation (1–3 hz). EEG
in non‐epileptic children was normal or mild slowed.
Conclusion: Although very preliminary, our results allow
some interesting suggestions about epilepsy in PKS. Myo-
clonic epilepsy seems to be a frequent and early manifesta-
tion. Considered that epileptic spasm were often reported
in literature in this condition, we suggest that differential
diagnosis between clusters of myoclonic seizures and
epileptic spasm has to be considered in infants with PKS
(Giordano L et al. Eur J Paediatr Neurol. 2012 Nov;16
(6):636–41; Candee MS et al. Am J Med Genet A. 2012
Dec;158A(12):3026–32). Moreover photoepileptic response
at low frequencies of stimulation was observed, suggesting
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a possible involvement of occipital cortex in epileptogene-
sis in PKS . Further data are needed. If confirmed, our
findings could suggest some practical recommendation to
the parents in daily management and help the physicians in
choosing optimal AED approach.

p471 | A Study On The Diagnostic Value Of
Chromosomal Microarray Analysis In Pediatric
Epilepsy With Complex Phenotypes

J.S. Kim*, W.-S. Kim*
*Chungbuk National University Hospital, Pediatrics, Cheongju, Republic
of Korea

Purpose: To evaluate the role of copy number abnormali-
ties detectable using chromosomal microarray (CMA) and
diagnostic value of CMA in pediatric epilepsy patients with
complex phenotypes.
Method: From January 2014 to October 2017, we retro-
spectively studied children with unexplained epilepsy and
complex phenotypes such as developmental delay, intellec-
tual disability, dysmorphic features, and autism spectrum
disorder. The CMA was conducted with CytoScan® 750K
array (Affymetrix, USA) with an average resolution of
100 kb.
Results: 9 patients (male 3 and female 6 patients) with
performing CMA were studied. Mean age at exam was
10.5 ± 5.0 years. All patients were taking anticonvulsant
medications. Six of them were able to with two or more
anticonvulsants. All patients had developmental or intellec-
tual disabilities, and 88.9% (8/9) had dysmorphic features
such as facial dysmorphism and 66.7% (6/9) with clinical
symptoms of autistic spectrum disorder. Total 8 copy num-
ber variants (CNVs) in 6 patients were detected. Among
them, 6 CNVs were considered pathogenic (diagnostic
yield 66.7%). One patient occurred by uniparental disomy
(15q) and 5 patients showed microdeletion; 14q11.2
(57 Mb), 2q32(6.1 Mb), 1q44(4 Mb), 9p24(14 Mb), 6q26
(7.6 Mb). All 2 size of benign CNVs were below 500 kb.
Conclusion: The efforts to identify the various pathogenic
CNVs in Korean patients furnish valuable materials to
establish the cause of disease. Our data suggest that CMA
is useful diagnostic tool for detecting clinically significant
CNVs in children with epilepsy, especially in combination
with complex phenotypes.

p472 | Defining QARS: Catastrophic Epilepsy,
Microcephaly And Encephalopathy

K.M. Johannesen*,†, J. Toulouse‡, D. Mitter§, A.-L. Poulat¶,
D. Ville¶, E. Brilstra**, K.P. Geleijns††, A.P. Born‡‡,
E. Gardella*,†, G. Rubboli*,§§, G. Lesca¶¶,***, J. Lemke§,
R.S. Møller*,†

*The Danish Epilepsy Centre Filadelfia, Dianalund, Denmark; †Institute
of Regional Health Services, University of Southern Denmark, Odense,
Denmark; ‡Lyon University Hospital, Department of Epilepsy, Sleep and
Pediatric Neurophysiology, Lyon, France; §Institute of Human Genetics,
University of Leipzig Hospitals and Clinics, Leipzig, Germany;
¶Neuropediatric Unit, Lyon University Hospital, Lyon, France; **Medical
University Centrum, Department of Genetics, Utrecht, Netherlands;
††Medical University Centrum, Department of Child Neurology, Utrecht,
Netherlands; ‡‡Copenhagen University Hospital Rigshospitalet,
Department of Paediatrics, Copenhagen, Denmark; §§University of
Copenhagen, Copehagen, Denmark; ¶¶Lyon University Hospital,
Department of Medical Genetics, Lyon, France; ***CNRS UMR 5292,
INSERM U 1028, CNRL and University of Lyon, Lyon, France

Purpose: Recessive variants in QARS encoding a glu-
taminyl‐tRNA synthetase, have recently been reported in
patients with progressive microcephaly, severe epilepsy and
brain abnormalities. In this study, we aimed to describe in
details the clinical phenotype of patients with variants in
the QARS gene, including imaging and neurophysiological
features.
Method: Patients were recruited from genetic centers
worldwide. Data on medical history, epilepsy, genetics,
neuroimaging and neurophysiology were collected from all
patients through the treating physician or clinical geneticist.
All patients gave informed consent, and the study was
approved by the local ethical committees.
Results: We collected eight patients. All patients presented
with microcephaly from birth, up to ‐3.0 SD, which grew
progressively worse as the child aged, up to ‐4 .0 SD. 5/8
had neonatal hypotonia, and all had refractory epilepsy,
with 6/8 developing seizures within the first hours of life.
EEG showed background slowing with multifocal spikes.
The epilepsy was multifocal with very highseizure fre-
quency – up to 50 seizures per day. 7/8 had profound intel-
lectual disability. 3/8 had increased reflexes, and 4/8 had
involuntary movements. 6/8 needed enteral feeding. MRI
showed pachygyria in 2/8 patients, all patients had reduced
of white matter, a thin corpus callosum and enlarged ven-
tricles. The most prevalent genetic variant was p.Tyr57Cys.
Conclusion: In conclusion, we confirm that patients with
QARS suffer from severe progressive microcephaly, severe
refractory epilepsy with a high frequency of seizures and
profound intellectual disability.
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p473 | A Genome‐Wide Association Study Of
Sodium Levels And Drug Metabolism In A
Carbamazepine And Oxcarbazepine Treated
Epilepsy Cohort

B. Berghuis*, C. Stapleton†, A. Sosma‡, J. van der Hulst*, J. van
der Palen§, G.-J. de Haan*, D. Lindhout*, J.W. Sander*,¶,**,
G.L. Cavalleri†, B.P.C. Koeleman‡, M. McCormack‡

*Stichting Epilepsie Instellingen Nederland (SEIN), Heemstede,
Netherlands; †Royal College of Surgeons in Ireland, Moelcular and
Cellular Therapeutics, Dublin, Ireland; ‡Universitair Medisch Centrum
Utrecht, Department of Genetics, Utrecht, Netherlands; §University of
Twente, Twente, Netherlands; ¶University College London/Institute of
Neurology, London, Netherlands; **Chalfont Centre for Epilepsy,
Chalfont St Peter, United Kingdom

Purpose: The antiepileptic drugs carbamazepine (CBZ)
and oxcarbazepine (OXC) are routinely used to treat focal
epilepsy. However, their use is limited by considerable risk
for adverse reactions (ADRs), including hyponatremia and
hypersensitivity. Careful dose titration and monitoring of
sodium levels are essential for reducing ADRs yet patient
differences in drug metabolism can make titration difficult.
We set out to determine the clinical and genetic factors
contributing to sodium levels and drug metabolism in a
cohort of patients treated with CBZ and OXC.
Method: From a cohort of Dutch patients with epilepsy,
we identified subjects who were prescribed CBZ or OXC
and had a recorded serum sodium level during therapy. For
each sodium level measurement, we recorded subject age,
serum level of CBZ or OXC and concomitant use of other
drugs. For a subset of CBZ users we calculated the meta-
bolic ratio, defined as the unchanged drug to metabolite
diol as measured in serum. We performed stepwise linear
regression of clinical variables followed by a genome‐wide
association study of serum sodium levels and CBZ meta-
bolic ratio.
Results: Our cohort consisted of 1074 subjects exposed to
CBZ or OXC with genotype data. We found that age, gen-
der and concomitant use of clobazam significantly con-
tributed to sodium level (adjusted r2=0.08) but our GWAS
did not detect any significant associations. Our best‐fit
model for CBZ metabolic ratio included age, gender, num-
ber of concomitant drugs, use of phenytoin, levetiracetam
and phenobarbital (adjusted r2=0.24). Further, we found
four genome‐wide significant loci associated with CBZ
metabolic ratio (p< 5x10−8).
Conclusion: Our results demonstrate that CBZ metabolism
has a polygenic component. Notably, a chromobox homo-
log locus significantly associated with CBZ metabolism
was previously associated with metabolism of the anti‐
depressant drug escitalopram. Further study is warranted to
investigate the link between metabolism and hyponatremia.

p474 | Single‐Center Experience Of
Chromosomal Microarray Analysis In Children
With Unexplained Developmental Delay/
Intellectual Disability

P. Arican*, N.O. Dundar†, B. Ozyilmaz‡, D. Cavusoglu§,
P. Gencpinar†, K.M. Erdogan‡, M.S. Guvenc‡

*Izmir Tepecik Education and Research Hospital, Pediatric Neurology,
Izmir, Turkey; †Izmir Katip Celebi University, Pediatric Neurology, Izmir,
Turkey; ‡Izmir Tepecik Education and Research Hospital, Genetics, Izmir,
Turkey; §Afyon Kocatepe University, Pediatric Neurology, Afyon, Turkey

Purpose: Chromosomal microarray analysis (CMA) for
detection of copy number variants (CNVs) is currently used
as a first‐tier diagnostic test in patients with unexplained
developmental delay/intellectual disability (DD/ID), autism
spectrum disorders, and multiple congenital anomalies. In
this study, we present the results of CMA analysis in
patients with DD/ID.
Method: This retrospective study was conducted on chil-
dren with DD/ID of unknown cause, between January 2015
and June 2017. The patients who presented with DD/ID
and tested by CMA were included in the study.
Results: Of 210 patients, pathogenic CNVs were discov-
ered in 26 (12%) patients and variants of uncertain clinical
significance were discovered in 36 (17%) patients. The
diagnosis of well‐recognized genetic syndromes was
achieved in 12 patients.
Conclusion: Our study expands the clinical and molecular
spectrum of microdeletions/microduplications syndromes.
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p475 | Utilization Of Multigene Panel For The
Diagnosis Of Epileptic Encephalopathy In
Children

W.-T. Lee*, W.-C. Weng*, P.-C. Fan*, M.-H. Tsai†

*National Taiwan University Children's Hospital, Taipei, Taiwan,
Republic of China; †Kaohsiung Chang Gung Memorial Hospital, Chang
Gung University College of Medicine, Kaohsiung, Taiwan, Republic of
China

Purpose: The developmental and epileptic encephalopathy
is a group of severe infantile and childhood onset epilep-
sies frequently complicated by developmental delay and
cognitive impairment. Here, we report our experience of
using multigene panel in the diagnosis of patients with
developmental and epileptic encephalopathy.
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Method: Patients with developmental and epileptic
encephalopathy were recruited from the Department of Pedi-
atric Neurology at National Taiwan University Children's
Hospital, Taiwan. The seizure semiology, developmental
history, EEG, and neuroimaging results were obtained from
the medical records and interviews. A customized focal epi-
lepsy gene panel, including 24 genes, was used.
Results: Total 97 patients with developmental and epilep-
tic encephalopathy were sequenced using customized gene
panel. We found 9 (9.3%) pathogenic variants, including 7
heterozygous variants in SCN1A, 1 heterozygous variant in
KCNT1 and 1 compound heterozygous change in
TBC1D24. Two rare variants in KCNQ2 and GRIN2A
were considered as VUS. No parents were available for
segregation analysis for the KCNQ2 missense variant. The
other patient had a non‐frameshift change in GRIN2A that
caused deletion of single amino acid methionine.
Conclusion: Utilization of multigene panel for the diagno-
sis of epileptic encephalopathy is an important tool in chil-
dren even if only 24 genes were enrolled. Using Gene
panel of more genes enrolled will reach a higher yield rate.

p476 | Clinical Utility Of Targeted Gene
Panel Sequencing In Children With Malformations
Of Cortical Development. A Pilot Study

B. Benova*,†, A. Meszarosova†, D. Stanek†, K. Sterbova*,
P. Krsek*
*Motol University Hospital, Department of Paediatric Neurology, Prague,
Czech Republic; †2nd Faculty of Medicine, Charles University, DNA
Laboratory, Prague, Czech Republic

Purpose: We aimed to assess the clinical utility of mas-
sively parallel sequencing of a targeted gene panel in a
selected group of patients with various malformations of
cortical development (MCD) in the setting of a tertiary cen-
tre for paediatric epilepsies.
Method: We designed a panel of 63 genes associated with
malformations of cortical development (MCD). Massive
parallel sequencing was performed in sixteen patients with
various MCD phenotypes from fourteen unrelated families.
Six patients underwent epilepsy surgery with histopatholog-
ically confirmed diagnosis of MCD. Variants were con-
firmed by Sanger sequencing, and segregation analysis was
performed in patient‐parents trios.
Results: We detected an already published pathogenic vari-
ant in NPRL2NM_006545.4:c.100C>T (p.Arg34*) in a
patient with FCD IIa and her father affected with focal epi-
lepsy. A variant of unknown significance in NPRL3
c.275G>A (p.Arg92Gln) listed as pathogenic in HGMD
database was detected in a patient with hemimegalencephaly
and her supposedly unaffected mother. In another patient

with hemimegalencephaly, we discovered a novel intronic
variant in DEPDC5 (NM_001242896.1:c.58+15G>C) with
a possible splicing effect inherited from the unaffected
mother. The phenomenon of reduced penetrance was
observed in GATOR1 genes NPRL2, NPRL3 and DEPDC5
and published previously. Novel variants in PAFAH1B1
(NM_000430.3:c.232G>T, p.Glu78*), DCX (NM_000
555.3:c.503T>G, p.Leu168Arg) were detected in two
patients with pachygyria and double‐cortex, respectively.
We found a novel variant of unknown significance in X‐
linked gene FLNA (NM_001110556.1:c.6880G>A,
p.Gly2294Ser) in a hemizygous form in a male patient with
pachygyria and in his seizure‐free mother.
Conclusion: Targeted gene panel sequencing represents a
potentially useful diagnostic tool in selected patients with
certain focal and diffuse malformations of cortical develop-
ment. Further molecular analyses and clinical examination
of seemingly unaffected parents need to be performed to
establish definitive diagnosis.
This work was supported by grant MH – CZ DRO Univer-
sity Hospital Motol, Prague, Czech Republic 00064203‐
6005.

p477 | Epilepsy Phenotype Associated With Point
Mutations Of MT‐ATP6ASE Gene (MILS‐NARP
Syndrome)

L. Licchetta*,†, C.L. Morgia*,†, F. Bisulli*,†, L. Ferri†,
B. Mostacci*, L.D. Vito*, P. Avoni*,†, R. Liguori*,†,
M.L. Valentino*,†, V. Carelli*,†, P. Tinuper*,†

*IRCCS – Institute of Neurological Sciences of Bologna, Bologna, Italy;
†University of Bologna, Department of Biomedical and Neuromotor
Sciences, Bologna, Italy

Purpose: To characterize the epilepsy phenotype of Mater-
nally Inherited Leigh′s Syndrome (MILS) and Neuropathy,
Ataxia, Retinitis Pigmentosa (NARP) due to MT‐ATP6ase
mutations.
Method: We selected patients with clinical and genetic
diagnosis of NARP/MILS. All index‐cases and available
relatives underwent an accurate clinical, neurophysiological
and neuroradiological evaluation; EEG/polygraphic record-
ing was available in 11.
Genetic study was performed by sequencing MT‐ATP6 and
heteroplasmy load (hl) analysis by RFLP (restriction frag-
ment length polymorphism).
Based on clinical and genetic findings we distinguished
i NARP-MILS,

ii NARP,

iii incomplete NARP,

iv asymptomatic carrier.
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Results: We included 17 individuals (M/F:5/12): 14
affected individuals (8 had NARP‐MILS, 3 NARP and 3
incomplete NARP) and 3 asymptomatic carriers. Genetic
analysis disclosed:
i 8993T>G point mutation in -13 individuals belonging
to 4 families: 11 affected with MILS-NARP/NARP/
incomplete NARP (hl 13.2–91%) and 2 asymptomatic
(hl na-19%);
- 1 sporadic case with MILS-NARP (hl 90%);

ii 8993T>C mutation in 1 sporadic case with MILS-
NARP, inherited by the unaffected mother (hl 95%
and 90%, respectively);

iii novel de novo 8858G>A mutation in a sporadic
NARP case (hl 45%).

Epileptic seizures occurred in 7/16 patients, all carrying the
8993T>G mutation (6 MILS‐NARP, 1 NARP): 1 showed
a progressive myoclonus epilepsy (PME) phenotype, 5 had
rare generalized tonic‐clonic seizures and 1 myoclonic sei-
zures.
Epileptic abnormalities, ranging from slow background
activity to frequent epileptiform discharges, were detected
in 10/11 patients (5 MILS‐NARP, 3 NARP and 2 incom-
plete NARP); 5 of them had never had seizures.
Conclusion: Epilepsy occurred in 43.8% of our case‐series
(75% with MILS‐NARP phenotype). Up to 45% of patients
without seizures might have EEG abnormalities.
Disease severity and epilepsy phenotype showed a wide
intrafamilial and interfamilial variability, only partly related
to the mtDNA mutation load: different mutations showed
distinct critical threshold levels; for a single specific muta-
tion, differences in mtDNA haplogroup might act as modi-
fiers.

p478 | Candidate Genes Resequencing In
Epileptic Patients

R. Minardi*, L. Licchetta*,†, S. Baldassari*, T. Pippucci‡,
L. Caporali*, V. Carelli*, R. Michelucci*, P. Avoni*,†,
M. Santucci*,†, A. Boni*, P. Tinuper*,†, F. Bisulli*
*IRCSS Istituto delle Scienze Neurologiche, Bologna, Italy; †Department
of Biomedical and NeuroMotor Sciences (DIBINEM), Neurology Unit,
University of Bologna, Bologna, Italy; ‡Medical Genetics Unit, S. Orsola‐
Malpighi University Hospital, Bologna, Italy

Purpose: We performed molecular analysis in patients
with different epilepsy phenotypes, to widen the mutational
spectrum of the known genes screened and highlight geno-
type‐phenotype correlations.
Method: A custom 43‐gene panel was used to analyze 143
unrelated patients referred to our Epilepsy Center: 82 had
Focal Epilepsy (FE), 35 had Epileptic Encephalopathy

(EE), 9 had Genetic Generalized Epilepsy (GGE), 13 had
Malformation of Cortical Development (MCD), 4 of which
with Tuberous Sclerosis Complex (TSC) and finally 4 had
other paroxysmal disorders. FEs include Sleep‐related
hypermotor epilepsy (SHE, 30 patients) and Epilepsy with
auditory features (EAF, 17 patients).
All the identified variants were classified according to the
American College of Medical Genetics and Genomics
guidelines and the inheritance of candidate variants was
verified by Sanger sequencing, when possible.
Results: We identified 16 different disease‐causing vari-
ants in 17 (11.9%) patients and variants of uncertain signif-
icance (VUS) in additional 18 (12.6%) cases. The
pathogenic or likely pathogenic variants were found in 11
genes (SCN1A=2, TSC2 = 2, RELN=2 (one in two unre-
lated patients), DEPDC5 = 2; PCDH19 = 2, SLC2A1 = 1,
SCN2A=1; CACNA1A=1, GRIN2A=1, LGI1 = 1,
PAFAH1B1 = 1) and 10 were novel.
Considering the epilepsy phenotype, the diagnostic yield
was 17% for EEs patients (including 3 Dravet/Dravet‐like
syndrome), 15% for patients with MCDs and 9% in patients
with focal epilepsies (including 2 SHE and 4 EAF
patients).
Conclusion: We were able to identify variants in 35
(24.5%) patients. At present, the overall diagnostic yield is
about 12% and is higher for well‐characterized epilepsies.
Segregational and functional studies to establish a causative
role of the remaining VUS are ongoing.
This study confirms gene panels as a cost‐effective diag-
nostic tool for the identification of genetic causes in order
to facilitate clinical management, genetic counseling and,
in some cases, targeted therapy.

p479 | KIAA2022 – Further Elucidating the
Phenotype

T.B. Hammer*,†, I.D. Lange‡, B. Ben-Zeev§,¶, B. Bertelsen**,
A. Bouman††, E.H. Brilstra‡, C. de Geus‡‡, P. Edery§§,¶¶,
J.B. Granild-Jensen***, G. Heimer§, V. Kharytonov†††,
D. Koolen‡‡‡, C.M. Korff§§§, G. Lesca§§, E. Ranza§§,
H.J. Schelhaas‡‡‡, K. Shah¶¶¶, S. Sisodiya****, K. Stuurman††,
N. Verbeek‡, J.S. Verhoeven*,‡‡‡, Y. Zarate*,††††,
B.P.C. Koeleman‡, R.S. Møller*,‡‡‡‡

*Danish Epilepsy Centre Filadelfia, Department of Epilepsy Genetics,
Dianalund, Denmark; †Rigshospitalet, Clinical Genetic Department,
Copenhagen, Denmark; ‡University Medical Center Utrecht, Utrecht
University, Department of Medical Genetics, Utrecht, Netherlands;
§Edmond and Lily Safra Children's Hospital, Pediatric Neurology Unit,
Tel‐Hashomer, Israel; ¶Tel Aviv University, Sackler School of Medicine,
Tel Aviv, Israel; **Rigshospitalet, Center for Genomic Medicine,
Copenhagen, Denmark; ††Erasmus Medical Center, Department of
Clinical Genetics, Rotterdam, Netherlands; ‡‡University Medical Centre
Groningen, Department of Genetics, Groningen, Netherlands; §§Lyon
University Hospitals, Departments of Genetics, Lyon, France; ¶¶Centre de
Recherches en Neuroscience de Lyon, Equipe de Génétique du
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Neurodéveloppement, Lyon, France; ***Randers Hospital, Department of
Paediatrics, Randers, Denmark; †††Kiev City Clinical Neuropsychiatric
Hospital, Kiev, Ukraine; ‡‡‡Academic Center for Epileptology,
Kempenhaege, Department of Neurology, Heeze, Netherlands; §§§Geneva
University Hospitals, Paediatric Neurology Unit, Children's Hospital,
Geneve, Switzerland; ¶¶¶FRIGE's Institute of Human Genetics,
Ahmedabad, India; ****University College London, Institute of
Neurology/Department of Clinical and Experimental Epilepsy, London,
United Kingdom; ††††University of Arkansas for Medical Sciences,
Section of Genetics and Metabolism, Department of Pediatrics, Little
Rock, AR, United States; ‡‡‡‡University of Southern Denmark, Institute for
Regional Health Services, Odense, Denmark

Purpose: To further elucidate the phenotype associated
with KIAA2022‐mutations.
Method: We collected phenotypic data on 16 unpublished
sporadic KIAA2022‐probands (1male/15 females) and on a
family with three affected siblings (2 males/1 female) and
three unaffected female carriers. The phenotype in previ-
ously published cases (15 males and 21 females) was
reviewed in order to give a more precise description of the
phenotype.
Results: Mutations in the sporadic cases were predicted to
result in a frameshift or premature stop. The mutation in
the family was a probably pathogenic inframe deletion.
All males had moderate‐severe intellectual disability and a
neuropsychiatric diagnosis. One had dysmorphic features.
Of the 16 female patients, 14 had mild‐moderate intellec-
tual disability and two had moderate‐severe intellectual dis-
ability. Treatment resistant seizures affected a majority of
the female patients (11/16). Subtle or evident dysmorphic
features were described in half of the patients. Psychiatric
disorders, regression and movement disorders were also
described.
The family consisted of three unaffected adult females and
three affected siblings showing a variable phenotype: the
two brothers had moderate intellectual disability and autism
and one had myoclonic astatic seizures. The sister had mild
intellectual disability and myoclonic astatic seizures.
Comparison of the new and the previously published cases
showed consistency in phenotype and mutation types.
Conclusion: KIAA2022-mutations are reported to cause
both recessive and dominant X‐linked treatment resistant
seizures and intellectual disability. The phenotype pre-
sented in this study is in line with the previous reported.
The phenotype in females and males overlap but females
do generally show less severe intellectual disability.
To our knowledge this is the first description of a family
showing both recessive and dominant X‐linked inheritance.
Skewed X‐inactivation could be an explanation or the phe-
notype in the family might not be caused by the
KIAA2022 variant, since it is neither a frameshift nor a
stop mutation.
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p481 | Retrospective Analysis Of Antiepileptic
Drug Effectiveness And Tolerability In Juvenile
Myoclonic Epilepsy

K. Silvennoinen*,†, N. de Lange‡, S. Zagaglia*,†,§,
S. Balestrini*,†,§, G. Androsova‡, M. Borghei¶, M. Wassenaar**,
P. Auce††,‡‡, Avbersek*, F. Becker§§, B. Berghuis**,
E. Campbell¶¶, A. Coppola***,†††, B. Francis‡‡‡, S. Wolking§§,
G.L. Cavalleri§§§, J. Craig¶¶, N. Delanty§§§,¶¶¶, M.R.
Johnson****, B.P.C. Koeleman††††, W.S. Kunz‡‡‡‡, H. Lerche§§,
A.G. Marson††,‡‡, T.J. O'Brien§§§§, J.W. Sander*,†,**, G.J. Sills‡‡‡,
P. Striano***, F. Zara¶¶¶¶, R. Krause‡,
C. Depondt†,*****, S.M. Sisodiya*,†, the EpiPGX Consortium
*UCL Institute of Neurology, London, United Kingdom; †Chalfont Centre
for Epilepsy, Chalfont St. Peter, United Kingdom; ‡Luxembourg Centre
for Systems Biomedicine, University of Luxembourg, Belvaux,
Luxembourg; §Polytechnic University of Marche, Ancona, Italy;
¶Université Libre de Bruxelles, Brussels, Belgium; **Stichting Epilepsie
Instellingen Nederland (SEIN), Heemstede, Netherlands; ††Institute of
Translational Medicine, University of Liverpool, Liverpool, United
Kingdom; ‡‡The Walton Centre NHS Foundation Trust, Liverpool, United
Kingdom; §§Hertie Institute of Clinical Brain Research, University of
Tübingen, Tübingen, Germany; ¶¶Belfast Health and Social Care Trust,
Belfast, United Kingdom; ***University of Genoa, Genoa, Italy;
†††Federico II University, Naples, Italy; ‡‡‡University of Liverpool,
Liverpool, United Kingdom; §§§Royal College of Surgeons in Ireland,
Dublin, Ireland; ¶¶¶Beaumont Hospital, Dublin, Ireland; ****Division of
Brain Sciences, Imperial College, London, United Kingdom;
††††University Medical Center Utrecht, Utrecht, Netherlands;
‡‡‡‡University of Bonn, Bonn, Germany; §§§§Central Clinical School,
Monash University, Melbourne, Australia; ¶¶¶¶Institute G. Gaslini, Genoa,
Italy; *****Hôpital Erasme, Université Libre de Bruxelles, Brussels,
Belgium

Purpose: Valproate has long been considered first line
treatment in juvenile myoclonic epilepsy (JME). However,
it is associated with adverse drug reactions (ADRs) and,
due to teratogenicity and adverse neurodevelopmental out-
comes associated with foetal exposure, is now contraindi-
cated in women of childbearing potential. In the context of
the changes in valproate availability, data on comparative
effectiveness of antiepileptic drugs (AEDs) in JME, few to
date, would be particularly valuable. We studied the effec-
tiveness and tolerability of AEDs frequently used in JME.
Method: We retrospectively identified people with JME
from a large database of individuals with epilepsy. From
the detailed treatment details available, we calculated reten-
tion estimates, rates of response (12‐month seizure free-
dom) and rates of ADRs for the five most common AEDs.
We also studied secular changes in the use of AEDs and
compared patterns of valproate use between males and
females.
Results: We included 305 people with 688 AED trials.
The most frequently used AEDs were valproate,
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lamotrigine, levetiracetam, carbamazepine and topiramate.
The highest median retention estimate was observed for
valproate (6.87 years) while lamotrigine ranked second
(3.00 years). The retention estimate of valproate differed
significantly from that of topiramate (p < 0.0001), lamot-
rigine (p = 0·0004), carbamazepine (p = 0.0050) and leve-
tiracetam (p = 0·0191). Response rates were highest for
valproate (42.7%) and levetiracetam (37.1%). ADRs were
most frequent with topiramate (reported in 45.5% of trials)
and valproate (reported in 37.5% of trials). Overall, the
commonest ADRs were weight change, lethargy and tre-
mor. Fewer females than males were treated with valproate
(76.2% vs 92.6%, p = 0·0011). There was a decreasing
trend in the relative frequency of valproate trials since
2003.
Conclusion: Valproate appeared to be the most effective
AED. With appropriate patient selection and safeguards,
valproate should remain available as a therapy in JME,
including for women of childbearing potential who are
refractory to other treatments.

p483 | Our Experience Of Functional
Hemispherotomy For Treatment Of Epilepsy

K. Kostiuk*, V. Cheburakhin*, M. Shevelev*, Y. Medvedev*,
A. Popov*, N. Vasulyv*, O. Kanajkin*, S. Dichko*
*Romodanov Institute of Neurosurgery, Kyiv, Ukraine

Purpose: In last century there have been observing signifi-
cantadvances in surgery for intractable epilepsy. In epilepsy
surgery successfully have been applied miniinvasive surgi-
cal interventions, multilobar resections and hemispherec-
tomy as well. Since introduction of functional
hemispherectomy by Rasmussen in 1974 for intractable
epilepsy a few surgical technics are widely used now. We
present the short‐term results of our patients who under-
went peri‐insular hemispherotomy. The purpose of the
report is to demonstrate our initial experience of functional
hemispherotomy for treatment of drug‐resistant symp-
tomatic unihemispheric epilepsy.
Method: Five patients with intractable epilepsy underwent
modified functional peri‐insular hemispherotomy, among
them there were 4 (80%) children and 1 (20%) adult.
Patient's age ranged from 6.5 to 23 years (mean –
12.5 years). Mean duration of epilepsy before surgery was
8.5 years. All patients had drug‐resistant intractable epi-
lepsy with frequentpartial and secondary generalized sei-
zure (mean seizure frequency was 21.6 seizures per day)
and repeated status epilepticus. Three (60%) patients had
Rasmussen encephalitis, one child (20%) had hypoxic‐
ischemic encephalopathy and in other one patient (20%)

epilepsy began after resection of intracerebral tumor. All
patients had diffuse, multilobar unilateral lesion and con-
tralateral hemiparesis. Follow‐up ranged from 1 to 10mean
(mean – 6.7 months).
Results: After treatment all 5 (100%) patients became sei-
zure‐free (Engel 1). We did not note the aggravationof con-
tralateral hemiparesis after surgery. There were no
postoperative morbidity and mortality. Two patients
demonstrate cognitive improvement in one month after
hemispherotomy.
Conclusion: Our preliminary results may to conclude that
functional peri‐insular hemispherotomy can be the valuable
treatment approach for symptomatic intractable epilepsy.
Hemispherectomy is a safe, effective procedure for uni-
hemispheric catastrophic epilepsy.

p484 | Epilepsy Management System: Integrating
Brain Implants, Personal Assist Devices And The
Cloud

V. Kremen*,†, B.H. Brinkmann*, I. Kim*, H. Guragain*,
M. Nasseri*, A.L. Magee*, S.-Y. Chang*, J.A. Herron‡,
T. Adamski‡, S. Baldassano§, J. Cimbalnik¶, V. Vasoli‡,
E. Fehrmann‡, T. Chouinard‡, E.E. Patterson**, B. Litt§,
M. Stead*, J.V. Gompel*, B. Sturges††, T. Denison‡,
G.A. Worrell*
*Mayo Clinic, Rochester, United States; †Czech Technical University in
Prague, Prague, Czech Republic; ‡Medtronic, Minneapolis, United States;
§University of Pennsylvania, Philadelphia, United States; ¶St. Anne's
University Hospital, International Clinical Research Center, Brno, Czech
Republic; **University of Minnesota College of Veterinary Medicine, St.
Paul, United States; ††University of California Davis, Davis, United States

Purpose: Seizures are drug resistant in 1/3 of people with
epilepsy. Electrical brain stimulation is an option, but cur-
rent limitations include: rare seizure free outcomes, inaccu-
rate patient reported seizure diaries, and the analytics
controlled adaptive stimulation paradigms are limited on
implanted devices. The goal of the current project was to
develop and test a next generation epilepsy therapeutics
platform that integrates a brain implant with local and dis-
tributed computing resources to provide real‐time EEG
telemetry, automated seizure detection and catalogs, seizure
forecasting, and responsive stimulation in canine epilepsy.
Method: Ten canines were implanted with the Medtronic
Summit RC+S (bilateral hippocampus & anterior nucleus
of thalamus or cortical electrodes). We developed an Epi-
lepsy Patient Assistant Device (EPAD), which is a platform
that integrates the RC+S device with local and distributed
computing resources. The integrated system provides con-
tinuous iEEG telemetry, modulated stimulation, tracking of
evoked responses, automated seizure detection, seizure dia-
ries, and seizure forecasting. Additionally, the platform
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provides real‐time analytics applied to iEEG and responsive
adaptive stimulation in several pre‐defined states (interictal,
pre‐ictal, ictal, wake, sleep).
Results: Ten canines underwent monitoring using the sys-
tem (average 298 days) with an average of 97% of iEEG
data wirelessly telemetered and received. We demonstrated
a performance of real‐time seizure detection system (aver-
age accuracy 97.7, sensitivity 100%), real‐time seizure fore-
casting (91% sensitivity, 7% time in warning) and tracking
of evoked responses to classify wake/slow wave sleep for
adaptive stimulation of brain neural networks.
Conclusion: The epilepsy management system described
here integrates implanted, local, and distributed computing
resources to create a link between the brain and computers,
and patients and their physicians. The system delivers reli-
able seizure catalogs, brain state tracking, and adaptive
stimulation for epilepsy.
Acknowledgement: Authors from Medtronic contributed
to technical accuracy but did not influence results or con-
tent of the work.

p485 | Clinic And Demographic Profile Of
Patients With Active Epilepsy: Experience From A
Tertiary Care Hospital In Turkey

S. Basaran*, M.N. Ogun†

*Kocaeli Derince Education and Research Hospital, Neurology, Kocaeli,
Turkey; †Bolu Abant Izzet Baysal University, Neurology, Bolu, Turkey

Purpose: To investigate the clinical and demographic find-
ings of patients at epilepsy outpatient clinic at tertiary care
hospital in Turkey.
Method: We retrospectively analysed one hundred and
eighty‐seven patients with active epilepsy who admitted to
the epilepsy outpatient clinic between January 2017 and
February 2018. In addition to demographic characteristics,
we evaluated clinical variables such as; seizure frequency,
duration of illness, type of seizures, antiepileptics, elec-
troencephalographic (EEG) and magnetic resonance imag-
ing (MRI) findings.
Results: The mean age of the patients was
36.9 ± 13.1 years; and 54.5% were male. Family history of
epilepsy was found in 48 patients (25.7%), and 35 patients
(18.7%) had a kinship between parents. The most frequent
risk factors were head trauma, febrile convulsions and peri-
natal problems. Partial seizures was seen in 67.9 %, gener-
alised seizures in 29.3% and unclassified seizures in 2.8%.
Brain MRI of 107 patients (57.2%) and interictal EEG of
57 patients (30.5%) was normal. A total of 116 (62%) were
received monotherapy, while 71 (38%) continued on poly-
therapy.

Conclusion: Our report gives a valuable information and
reflect a profile about epileptic patients at the tertiary care
hospital in Turkey. We believe that comprehensive studies
on the evaluation of clinic and demographic characteristics
would provide a potential benefit for the development of
treatment strategies and better outcome.

p486 | Randomized Controlled Trials Of
Antiepileptic Drugs For The Treatment Of Post‐
Stroke Seizures: A Systematic Review With
Network Meta‐Analysis
F. Brigo*, S. Lattanzi†, J. Zelano‡, N.L. Bragazzi§, V. Belcastro¶,
R. Nardone**, E. Trinka††

*University of Verona, Department of Neurosciences, Biomedicine and
Movement Sciences, Verona, Italy; †Marche Polytechnic University,
Neurological Clinic, Department of Experimental and Clinical Medicine,
Ancona, Italy; ‡Sahlgrenska University Hospital, Gothenburg, Sweden;
§University of Genoa, Genoa, Italy, Department of Health Sciences
(DISSAL), School of Public Health, Genoa, Italy; ¶S. Anna Hospital,
Neurology Unit, Como, Italy; **Christian Doppler Klinik, Paracelsus
Medical University of Salzburg, Department of Neurology, Salzburg,
Austria; ††Paracelsus Medical University, Department of Neurology,
Christian Doppler Klinik, Salzburg, Austria

Purpose: To systematically search and critically appraise
the extant randomized controlled trials (RCTs) of
antiepileptic drugs (AEDs) used to treat poststroke seizures.
To directly and indirectly compare their efficacy and tolera-
bility.
Method: MEDLINE, EMBASE, CENTRAL, ClinicalTri-
als.gov and Opengrey.eu were searched for RCTs of AEDs
used to treat post‐stroke epilepsy. The following outcomes
were considered: seizure freedom; occurrence of adverse
effects (AEs); withdrawal for AEs. Adjusted indirect com-
parisons were made between each AED using controlled‐
release carbamazepine (CR‐CBZ) as common comparator.
Results: 2 RCTs were included, one comparing levetirac-
etam (LEV) with CR‐CBZ and the other comparing lamot-
rigine (LTG) with CR‐CBZ. No significant difference was
found in seizure freedom between either LEV or LTG and
CR‐CBZ. Occurrence of AEs were lower for LEV and
LTG than for CR‐CBZ. Indirect comparisons showed no
difference between LEV and LTG for seizure freedom (OR
0.86; 95%CI: 0.15–4.89). Occurrence of AEs was higher
for LEV than for LTG (OR 6.87; 95%CI: 1.15–41.1). For
withdrawal rates due to AEs, we found a large width and
asymmetrical distribution of confidence intervals around
the obtained OR of 10.8 (95% CI: 0.78–149.71).
Conclusion: Direct and indirect comparisons did not find
a difference in seizure freedom between the various AEDs,
probably because of the small number of patients included.
LEV and LTG appears better tolerated than CR‐CBZ and
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LEV seems associated with more AEs than LTG. Further
studies are required to provide more robust evidence on
efficacy and tolerability of AEDs for treating poststroke
epilepsy.

p487 | First Symptoms And Presentation At
Diagnosis Of Paediatric Onset Neuronal Ceroid
Lipofuscinoses

B. Dozières-Puyravel*, H. Nasser†, M. Elmaleh-Berges†,
E. Lopes†, C. Caillaud‡, A. Gelot§, S. Pichard†, S. Auvin†

*Robert‐Debré Hospital & INSERM U1141, Paris, France; †Robert‐Debré
Hospital, Paris, France; ‡Necker‐Enfants Malades Hospital, Paris,
France; §Trousseau Hospital, Paris, France

Purpose: Neuronal ceroid lipofuscinoses (NCLs) are auto-
somal recessive neurodegenerative disorders. There are 14
different diseases classified as NCLs, designated CLN1 dis-
ease through CLN14 disease. All are progressive lysosomal
storage disorders affecting neurons and other cells.
Our aim is to report the presenting symptoms to illustrate
the differences between the subtypes of NCLs in terms of
symptoms and clinical test results, in particular intermittent
photic stimulation, highlighting the key features to support
a rapid diagnosis
Method: We conducted a single‐centre retrospective study,
using data on initial symptoms, MRI, electrophysiology and
skin biopsies. EEG recordings were reanalysed for this study
Results: A total of 20 NCL patients were identified,
including 11 cases of CLN2 disease, 2 cases each of CLN1
disease, CLN6 disease and CLN7 disease, 1 case of CLN3
disease and 2 cases that are under investigation. The mean
age of suspicion of NCLs was 6 years, 7 months (4 years,
6 months for CLN2 disease). First parental concerns
occurred at 4 years, 2 months (epileptic seizures), and for
clinicians, the first sign was regression (cognitive, motor or
both). The average time between first parental concerns
and diagnosis was 2.5 years. Of 51 video‐EEG recordings,
all had abnormal tracing, but only 4 had spikes upon inter-
mittent slow‐frequency photic stimulation (0.5–2.0 Hz).
ERG showed retinal dysfunction in 55% of cases, and
VEPs were abnormal in 88%. MRI showed cerebellar atro-
phy in 53% of cases and cerebral atrophy in 30% of cases.
Ultrastructural analyses found inclusions in 60% of skin
biopsies.
Conclusion: In this population, we found no early pathog-
nomonic signs of NCLs. The clinical picture associated
with radiological and neurophysiological signs shows key
features suggesting a diagnosis, with confirmation obtained
by biochemical and genetic investigations. Early recogni-
tion is based on the identification of clinical signs and sug-
gestive abnormal findings on clinical investigation.

p488 | Perampanel In Patients With Refractory
And Super‐Refractory Status Epilepticus In A
Neurological Intensive Care Unit – A Single
Centre Audit On 30 Patients

A. Rohracher*, C. Neuray*, G. Kalss*, M. Leitinger*,
R. Kreidenhuber*, G. Kuchukhidze*, J. Höfler*, E. Trinka*
*Paracelsus Medical University, Neurology, Salzburg, Austria

Purpose: In refractory status epilepticus (SE), GABAergic
drugs become less effective and glutamate plays a major
role in seizure perpetuation. Data on the efficacy of peram-
panel (PER) in treatment of refractory SE in humans are
limited. We present a single centre case series on PER in
refractory SE.
Method: We retrospectively analyzed treatment response,
outcome, and adverse effects of patients with refractory SE
in the Neurological Intensive Care Unit who received PER
between September 2012 and February 2018.
Results: Thirty patients with refractory SE (median
72 years, range 18 ‐91, 77 % women) were included. In
fourteen patients (47%), a high dose approach was used
(median initial dose 24 mg; range 16–32). In five patients
(17%) (2/5 high dose) SE was terminated after PER. Two
of these patients were reported previously. In one patient
with focal motor SE, clinical and EEG improvement was
observed within 24 hours after 20 mg PER. One patient
with remote symptomatic non‐convulsive status without
coma showed clinical response after 8 hours whereas EEG
resolved within 12 hours after PER 24 mg. In a further
patient with NCSE following a focal to bilateral tonic‐ clo-
nic seizure, clinical improvement was observed 18 hours
after administration of PER 8 mg, with EEG resolution
after 72 hours. Continuous cardio‐respiratory monitoring
showed no changes in cardio‐respiratory function after
“standard” and “high dose” treatment. Elevated liver
enzymes without clinical symptoms were observed in 7/30
patients (23%) (4/8 high dose).
Conclusion: Oral PER loading doses up to 32 mg were
well tolerated but could terminate SE only in a few patients
(5/30; 17%). Long duration of SE, route of administration,
as well as severe underlying brain dysfunction might be
responsible for the modest result. An intravenous formula-
tion is highly desired to explore the full clinical utility in
the treatment of refractory status.
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p776 | Epileptiform Activity in Children with
Different Types of Mucopolysaccharidosis

V. Aysina*, A. Buksh*, O. Kozhevnikova*, L. Kuzenkova*,
A. Gazaryan*
*National Medical Research Center of Children's Health of the Ministry
of Health of the Russian Federation, Moscow, Russian Federation

Purpose: To determine the characteristics and frequency
of epileptiform activity (EA) in children with different
types of MPs in the presence and absence of epilepsy.
Method: Retrospective analysis of medical records of 45
children aged 1 year 5 months to 17 years, observed in the
hospital. Inclusion criteria: different forms of MPs con-
firmed by genetic study: 4 patients with type I, 26 with
type II, 13 with type III and 2 patients with type IV. 6 chil-
dren with confirmed diagnosis of epilepsy. All children
underwent video EEG monitoring in the state of wakeful-
ness and physiological sleep (NicoletOne, CareFusion,
USA, Encephalan EEGR 19‐3, Russia).
Results: EA was detected in children with MPs in 49%. In
50% of children with type II, 46% with type III, and one
child with type I and 4. Including 6 children with a con-
firmed diagnosis of epilepsy. 41% of children without epi-
lepsy had predominantly local manifestations of EA. EA
morphology was in the form of regional single and
grouped complexes acute‐slow wave, peak‐slow wave, dou-
ble‐peak‐slow wave, grouped acute waves in 17 children
(77%). Diffuse discharges of EA were additionally regis-
tered in 4 children, mainly in children with epilepsy.
Matching the criteria is child benign epileptiformdischarges
of childhood in 4 children (18%). In 1 case, the pattern of
continued rhythmic diffuse EA was registered, in a child
without a diagnosis of epilepsy.
Conclusion: High incidence of EA (49%) mainly local in
children with different types of MPs, in 41% of cases‐in
the absence of a confirmed diagnosis of epilepsy indicates
the need for regular video‐EEG monitoring of these chil-
dren to monitor the course of the disease, timely diagnosis
of epilepsy, followed by the selection of adequate therapy.

LATE ‐BREAKING ABSTRACTS 4

28 AUGUST 2018

p489 | Antiepileptic Mono‐Therapy In Newly
Diagnosed Focal Epilepsy. A Network Meta‐
Analysis

S. Lattanzi*, G. Zaccara†, F. Giovannelli‡, E. Grillo§,
R. Nardone¶, M. Silvestrini**, E. Trinka¶, F. Brigo††

*Marche Polytechnic University, Department of Experimental and Clinical
Medicine, Ancona, Italy; †Florence Health Authority, Florence, Italy;
‡University of Florence, Florence, Italy; §Medical Department Eisai s.r.l,
Milan, Italy; ¶Paracelsus Medical University, Salzburg, Austria;
**Marche Polytechnic University, Ancona, Italy; ††’Franz Tappeiner’
Hospital, Merano, Italy

Purpose: Second and third generation antiepileptic drugs
(AEDs) have been directly compared to controlled‐release
carbamazepine (CBZ‐CR) as initial monotherapy for new‐
onset focal epilepsy. Conversely, no head‐to‐head trials are
available. The aim of this study was to estimate the com-
parative efficacy and tolerability of the antiepileptic
monotherapies in adult patients with newly diagnosed focal
epilepsy through a network meta‐analysis (NMA).
Methods: Randomized, double blinded, parallel group,
mono‐therapy studies comparing any AED to CBZ‐CR in
adults with newly diagnosed untreated epilepsy with focal‐
onset seizures were identified. The outcome measures were
the seizure freedom for 6 and 12 months, occurrence of
treatment‐emergent adverse events (TEAEs), and treatment
withdrawal due to TEAEs. Mixed treatment comparisons
were conducted by a Bayesian NMA using the Markov
chain Monte Carlo methods. Effect sizes were calculated as
odds ratios (ORs) with 95% credible intervals (CrIs).
Results: Four trials were included involving 2856 partici-
pants, 1445 for CBZ‐CR and 1411 for comparative AEDs.
Monotherapy AEDs compared to CBR‐CR were levetirac-
etam (LEV), zonisamide (ZNS), lacosamide (LCS) and esli-
carbazepine acetate (ESL). There were no statistically
differences in the 6‐ and 12‐month seizure freedom and
TEAEs occurrence between LEV, ZNS, LCS, ESL, and
CBZ‐CR. In the analysis of drug withdrawal due to
TEAEs, LCS treatment was associated to a significantly
lower discontinuation rate than CBZ‐CR (OR 0.659, 95%
CrI 0.428–0.950).
Conclusions: LEV, ZNS, LCS, and ESL are effective ini-
tial mono‐therapy treatments in patients with newly diag-
nosed focal epilepsy and represent suitable alternatives to
CBZ‐CR.
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p490 | Blood‐Brain Barrier Dynamics Of
Nanotechnological Drug Carriers In Animal Model
Of Temporal Lobe Epilepsy

C.U. Yilmaz*,†, N. Orhan‡, A. Temizyurek§, M. Atis¶,
U. Akcan¶, R. Khodadust**, N. Arican††, M. Kucuk*,
C. Gurses‡‡, B. Ahishali§§, S. Emik¶¶, M. Kaya¶

*Department of Laboratory Animals Science, Aziz Sancar Institute of
Experimental Medicine, Istanbul University, Istanbul, Turkey;
†Department of Pharmaceutical Bioscience, Biomedical Centrum, Uppsala
University, Uppsala, Sweden; ‡Department of Neuroscience, Aziz Sancar
Institute of Experimental Medicine, Istanbul University, Istanbul, Turkey;
§Center for Life and Sciences and Technologies, Bosphorus University,
Istanbul, Turkey; ¶Medical Faculty, Koc University, Istanbul, Turkey;
**Faculty of Science, Koç University, Istanbul, Turkey; ††Department of
Forensic Science, Istanbul Faculty of Medicine, Istanbul University,
Istanbul, Turkey; ‡‡Department of Neurology, Istanbul Faculty of
Medicine, Istanbul University, Istanbul, Turkey; §§Department of
Histology and Embriology, Istanbul Faculty of Medicine, Istanbul
University, Istanbul, Turkey; ¶¶Department of Chemical Technologies,
Faculty of Engineering, Istanbul University, Istanbul, Turkey

Purpose: In addition to pathophysiological mechanisms of
epilepsy is still unknown, there has not been an effective
cure for drug‐resistant epilepsy. One of the major draw-
backs in the failure of antiepileptic drugs which are used in
resistant epilepsy is the BBB.
Method: In this study, 84 young adult male Wistar
albino rats were used. Temporal lobe epilepsy (TLE) was
induced with kainic acid. Glucose coated gold nanoparti-
cles (GNP) were loaded with lacosamide (LCD) and
labelled with a fluorescent probe, and presented into the
circulation to be transported into the brain for treatment.
Electroencephalography (EEG) was recorded from the hip-
pocampus of animals. The amount of GNPs in the brain
tissue was measured with inductively coupled plasma
mass spectrometry and fluorescent signals were observed
by in vivo imaging. Electron microscopic evaluation was
performed to show GNPs in the brain parenchyma. The
evaluation of the oxidant/antioxidant capacity in the brain
tissue after the injection of GNP and GNP‐LCD into the
animals was also carried out by biochemical measure-
ments.
Results: The main amplitude of the EEG records were
returned to the basal values right after the GNP‐LCD
administration to TLE groups. The injection of GNP‐LCD
to TLE and without TLE groups, made a time related
increase in TLE groups. The measurement of GNP‐LCD
and GNP that passed into the brain tissue of both groups,
showed that in the TLE‐GNP group had the higher
amounts of GNP (p < 0.01). In ultrastructural evaluation,
GNP and GNP‐LCD transported through BBB endothelium
showed a diffuse pattern in brain parenchyma and had a
tendency to be accumulated.
Conclusion: This study show that GNP, a nanocarrier,
plays an effective role in transferring LCD used in TLE

therapy to the brain at the effective dose and it could be a
new approach to treatment of epilepsy.

p491 | Neurobehavioral Effects Of New
Antiepileptic Drugs In Mice

L.-P. Hsieh*,†, C.-H. Yeh†, S.-W. Huang†, G.-H. Chen†, W.-
J. Wu†, H.-T. Wu†

*Cheng‐Ching Hospital, Neurology, Taichung, Taiwan, Republic of
China; †Da‐Yeh University, Medicinal Botanicals and Health Care,
Changhua, Taiwan, Republic of China

Purpose: The underlying biology of behavior effects and
the mechanisms by which effective medications induce
their therapeutic effects are not clear. Appropriate use of
animal models are essential to further understand biological
mechanisms of disease and treatment, and further under-
standing the therapeutic mechanism of mood stabilizer
requires that clinically relevant administration will be effec-
tive in animal models. Behavior side effects of antiepileptic
drugs (AEDs) are common including positive and negative
on mood, anxiety and depression. We aimed to evaluate
behavior patterns in mice after administration of four new
AEDs.
Method: Four groups of mice (four mice in each group)
were treated with topiramate (80 mg/day), levetiracetam
(300 mg/kg), lacosamide (80 mg/day) and perampaneal
(1.6 mg/day) for 4 months. Neurobehavioral parameters
were assessed using sucrose preference and open field test
at the end of every months; forced swimming test, tail sus-
pension test, light‐dark transition test and elevated plus‐
maze test were performed at the end of second and fourth
months.
Results: There were no significant difference between four
new AEDs with forced swimming test, tail suspension test,
sucrose preference test, light‐dark transition test and plus‐
maze test during the second and fourth months evaluation.
In open field test, significant difference among groups were
observed in the total number of lines crossed after one
month drugs administration. Locomotor activities was sig-
nificant increase in topiramate compared with lacosamide
and levetiracetam (p < 0.05). During the three and fourth
months observation, the total numbers of center square
entries was significant increased in the topiramate and
parampnael groups compared with lacosamide and leve-
tiracetam groups (p < 0.05).
Conclusion: There are significant differences between
AEDs in terms of their behavior profile. It is of great
importance to evaluate these effects in clinical practice to
bring more clear insight into these positive or negative side
effects of AEDs.
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p492 | Optimizing EEG‐FMRI Protocols For
Localization Of Epileptogenic Areas

L. Shapiro*,†, N. Cohen*,†, T. Halag-Milo†, F. Fahoum‡,
T. Hendler*,†,§,¶, M. Medvedovsky†, T. Gazit†

*Tel Aviv University, Sackler School of Medicine, Tel Aviv, Israel; †Tel
Aviv Sourasky Medical Center, Sagol Brain Institute, Tel Aviv, Israel; ‡Tel
Aviv Sourasky Medical Center, Department of Neurology, Tel Aviv, Israel;
§Tel Aviv University, School of Psychological Sciences, Tel Aviv, Israel;
¶Tel Aviv University, Sagol School of Neuroscience, Tel Aviv, Israel

Purpose: EEG‐fMRI permits non‐invasive investigation of
the generators of epileptic spikes and has been successfully
used as a presurgical mapping procedure. However,
research on the optimal recording epileptic spike rate,
which varies across different vigilance states, for obtaining
statistically significant BOLD activations remains limited.
This study aims to determine the correlation between
epileptic spike rates and BOLD fMRI significance scores
for optimizing protocols.
Method: A retrospective analysis of 24 pharmacoresistant
focal epilepsy patient EEG‐fMRI recordings was con-
ducted. Statistical Parametric Mapping event related fMRI
analysis was performed using the timing of the detected
EEG epileptic spikes as events. The recordings were split
into 10 minute intervals and the spikes were marked by an
experienced epileptologist. Recordings with less than four
epileptic spikes were emitted, and the remaining recordings
(average number of spikes 48.8 ± 51.1, range 4 to 210,
n = 107) were analyzed. For each recording, we evaluated
the maximum (over the entire brain) significance (t‐score)
scores and correlated this score to the number of spikes. In
an additional simulation analysis, we created artificial
BOLD signals with random Gaussian noise, manipulated
the number of events and performed standard Generalized
Linear Model (GLM) analysis to evaluate the statistical
outcome.
Results: In the simulation analysis, the t‐scores present a
linear growth as a function of the square root of the num-
ber of spikes. The patient data was found to follow the
same growth trend until approximately 5 spikes/min. Then,
however, the graph gradually decreases.
Conclusion: Our results suggest that under the standard
GLM model, the rate of 5 spikes/min may be sufficient to
obtain optimal results and excessive interictal epileptic
activity should be avoided. However, further modifications
to the standard model may enable obtaining increased sta-
tistical power for recordings with higher interictal epileptic
activity.

p493 | The Feasibility Of International
Continous Eeg Monitoring

F. Algreeshah*, I. Soliman†, T. Innes‡, A. Almansour§,
M. Alyami¶, F. Fjorder**, D. Murphey††

*Specialized Medical Centre (SMC), Riyadh, Saudi Arabia; †King Saud
Medical City (KSMC), ICU, Riyadh, Saudi Arabia; ‡Corticare US, San
Diego, United States; §Corticare GCC, Riyadh, Saudi Arabia; ¶Prince
Sultan Military Medical City (PSMMC), Riyadh, Saudi Arabia; **Fjorder
Med Tech, Copenhagen, Denmark; ††Director of medical and scientific
affair at Corticare, Houston, United States

Purpose: This is a pilot program to demonstrate real time
connectivity between United state and Saudi Arabia. It also
assess the time from the critical information to the action
of ICU physician.
Method: This study was conducted between 22 February
to 18 March 2018. The pilot hospitals were provided with
EEG systems (Cadwell video EEG systems) enabled with
encrypted communication software application that allow
real time EEG review from US. Once patient was set up
with EEG electrodes encrypted password was transmitted
to US station (Corticare U.S) to connect the EEG study.
The EEG will be monitored by licensed technologist on
real time bases based in US, and any event will be con-
ducted to US Neurophysiologist then to treating physician
who is based in Riyadh. Every 24 hours, a report will be
delivered to local ICU physician.
Results: 11 patient wer selected by local ICU physician
based on American Clinical Neurophysiology Society guide-
line of crtically ill adult and children. Monitoring was done
for 28 calenderer days,501 hours, and 21 patient days at two
hospital in Riyadh.the average lenght of monitoring was
49 hours and one outlayer for 1.5 hours. All patient managed
were changed based on cEEG findings. One patient required
urgent Craniotomy. Three patient was found to have critical
event and information were delivered in less than 10 minutes.
Conclusion: Remote international cEEG monitoring is
effective and applicable solution in absence of manpower
required to do realtime monitoring.

p494 | The Complexity Of Differential Diagnosis
Of Epileptic And Hypocalcemic Seizures In
Children And Adolescents

I. Shchederkina*,†, K. Orlova*,†, I.E. Koltunov*,†,
E.M. Orlova*,†, K.D. Yu*,†

*Morozovskaya Children's City Clinical Hospital, Moscow, Russian
Federation, †Endocrinology Research Center, Moscow, Russian
Federation

Purpose: Epileptic seizures require a differential diagnosis
with other paroxysmal conditions, including metabolic
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convulsions. We present the analysis of features of meta-
bolic seizures and features of differential diagnostics with
epileptic attacks.
Method: Clinical, laboratory, electroencephalographic,
neuroradiological.
Results: Patients were treated in the neurological and
endocrinology department and were observed in the clinic of
the Morozov clinic. They had the diagnosis of “epilepsy”,
but did not achieve remission after adequately prescribed
anticonvulsant therapy, and after additional examinations,
hypocalcemic convulsions are diagnosed. We present clini-
cal observations of children with hypocalcemic convulsions,
features of EEG, laboratory parameters. We present clinical
cases 4 patients with:autoimmune polyglandular syndrome,
hypoparathyroidism (mutation of the ARE gene), pseudohy-
poparothyroidism, Di Georgi syndrome and cerebral palsy
with vitamin D deficit. All children had diffuse epileptiform
activity on the EEG. Tonic seizures with a consciousness
changing. Hypocalcemia (< 1 mmol / l), hyperphosphatemia
(> 4mMol / L), a change in the level of parathyroid hormone
were detected. In all cases, correction of the level of calcium
and vitamin D led to the disappearance of seizures and the
withdrawal of anticonvulsants. In a patient with cerebral
palsy, replacing phenobarbital with the introduction of vita-
min D led to the disappearance of tonic seizures.
Conclusion: In children and adolescents, the clinical mani-
festations of seizures do not allow one to exclude their
metabolic character. With metabolic convulsions in pedi-
atric practice, an electroencephalogram can record epilepti-
form changes. Reception of anticonvulsants can affect
calcium‐phosphorus metabolism, which can change the
clinical manifestations of seizures.

p495 | The Safety Control Of The Electrical
Stimulation Mapping Using Numerical Simulation

R. Janca*, J. Vrba*, D. Vrba*, M. Blaha*, P. Jezdik*,
A. Jahodova†, M. Kudr†, V. Komarek†, P. Krsek†

*Faculty of Electrical Engineering, Czech Technical University in Prague,
Department of Circuit Theory, Prague, Czech Republic; †2nd Faculty of
Medicine, Charles University, Motol University Hospital, Department of
Paediatric Neurology, Prague, Czech Republic

The Electrical Stimulation Mapping (ESM) is used for the
localization of eloquent cortex and intraoperative monitor-
ing of corticospinal tract. Standard ESM paradigm is inef-
fective to elicit the motor response in young children group
and fails in 20% cases. Therefore, we developed unique
ESM protocol based on high intensity, high frequency and
a short sequence of stimulation pulses. However, applica-
tion of the pulses (up to 100 mA) has a potential risk of
stimulated tissue overheating.

In previous works, we demonstrated the ability to elicit a
motor response in all 65 subject (9.2 ± 5.5 years), showed
non‐destructive temperature effect of ESM using in vivo
thermography in 13 subjects (10 ± 4.6 years) supported by
after‐surgery histopathology in 17 subjects. The complex
numerical model simulates cortex tissues, electrodes, perfu-
sion and electrical fields during ESM to reveal the under‐
surface distribution of temperature with high spatiotemporal
resolution.
The simulation proved increase of temperature up to 45°C
only in thin liquid film humidifying the cortex for < 50 ms.
The upper cortex layer (pia matter) is heated up to 41°C by
heat transfer in total volume < 0.005 mm3 and immediately
drops to initial temperature before ESM. The probability of
tissue damage is close to zero computed using Arrhenius
integral. The simulated electrical field and temperature distri-
bution corresponded to in vivo thermography.
The numerical simulation has verified the safety of ESM
high intense current in accordance with in vivo thermogra-
phy and histopathology assessment. Discrete short time tis-
sue overheating is not destructive with the minimal
hypothetical risk.
This work has been supported by grants AZV 15‐29835A,
AZV 15‐30456A, CSF 14‐02634S and SGS15/198/OHK3/
3T/13. Access to CESNET storage facilities provided under
the programme eIGeR, CZ.1.05/3.2.00/08.0142,
LM2010005.

p496 | Adjunctive Lacosamide Treatment For
Adult Focal‐Onset Epilepsy: Focus On Comorbid
Intellectual/Developmental Disorders And Differing
Responses

E.A. Doğan*, U. Doğan†, E. Genç‡, Ç. Erdoğan*, B.O. Genç§

*Akdeniz University School of Medicine, Neurology, Antalya, Turkey;
†Akdeniz University School of Medicine, Cardiology, Antalya, Turkey;
‡Necmettin Erbakan University, Neurology, Antalya, Turkey; §Necmettin
Erbakan University School of Medicine, Neurology, Antalya, Turkey

Purpose: Data regarding lacosamide treatment as an
adjunctive therapy in patients representative of a focal‐
onset epilepsy population including those with and without
intellectual/developmental disorders (IDD) are limited.
Therefore we aimed to evaluate the retention rates of laco-
samide in focal‐onset epilepsy patients with and without
IDD.
Methods: We retrospectively reviewed all consecutive
electronic and paper medical records of patients diagnosed
with focal‐onset epilepsy who were treated with lacosamide
in two tertiary epilepsy centers.
Results: One hundred and thirty six patients who met the
inclusion criteria were recorded. Number of patients with
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IDD was 46 (33.8%). Median lacosamide dose was 300 mg/
day. A total of 39 patients (28.7%) experienced side effects
and 22 of them (16.2%) discontinued lacosamide. The one‐,
two‐ and three‐year retention rates of lacosamide in patients
with IDD were 68%, 62% and 53%, respectively. Kaplan
Meier survival analysis showed that retention rates were sig-
nificantly lower in patients with IDD when compared to
patients without IDD (p = 0.04). Cox regression analysis
showed that concomitant use of sodium channel blocker
AEDs was the only independent predictor of retention rate
of lacosamide treatment (p = 0.03). In the subgroup of
patients with IDD the analysis was performed again and
number of background AEDs was the only predictor for
retention rate of lacosamide (p = 0.04).
Conclusion: When compared to patients without IDD,
retention rates of lacosamide adjunctive therapy are lower
in patients with IDD. However, these rates are higher than
the rates suggested with previously registered antiepileptic
drugs including lamotrigine, levetiracetam, topiramate.
Therefore, irrespective from having comorbid IDD, we
might suggest that lacosamide is a well‐retained drug with
a high efficacy profile in patients with focal‐onset epilepsy.

p497 | Efficacy Of Add‐On Lacosamide
Treatment For Partial Onset Seizures: A Single
Center Observational Study In Japan

Y. Omote*,†, K. Terada†, Y. Manabe*, Y. Inoue†

*Okayama Medical Center, National Hospital Organization, Neurology,
Okayama, Japan; †Shizuoka Institute of Epilepsy and Neurological
Disorders, Shizuoka, Japan

Purpose: The aim was to assess the efficacy of lacosamide
for adult Japanese patients with partial onset seizures.
Method: We evaluated twenty‐five patients with partial
onset seizures started to administer lacosamide from Septem-
ber 2016 to December 2016. We examined seizure type, eti-
ology and concomitant medications including sodium
channel blockers (SCB); carbamazepine, phenytoin or lamot-
rigine. Efficacy endpoint was 50% responder rate, defined as
>50% reduction of seizure frequency from baseline.
Results: Average age was 38.0 ± 13.4 years and average
age of seizure onset was 15.5 ± 17.1 years. Average dura-
tion of follow up was 3.9 ± 2.0 months. Etiology was post
encephalitis in 6, perinatal disorders in 3, brain malforma-
tion in 3 and unknown in 13. Average number of concomi-
tant anti‐epileptic drugs was 3.0 (from 1 to 5). Mean
dosage of lacosamide was 274.0 ± 110.0 mg/day. Lacosa-
mide was efficacious in 8 patients (32%), 10 (40%) patients
continued without efficacy, 5 patients (20%) stopped due to
no efficacy, whereas only 2 patients (8%) stopped due to
side effects. In 5 of 17 patients with SCB (29%) and in 3

of 8 patients without SCB (38%) lacosamide was effica-
cious.
Conclusion: Lacosamide was efficacious and safe for
treatment in Japanese epilepsy patients.
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p498 | MRI Profiling Of Focal Cortical
Dysplasia Using New Diffusion Contrasts

S. Lorio*, S. Adler*, R. Gunny†, E. Kaden*, C. Clark*,
H. Cross*, T. Baldweg*, D.W. Carmichael*
*UCL, London, United Kingdom; †Great Ormond Street Hospital for
Children NHS Foundation Trust, London, United Kingdom

Purpose: FCD is the most common cause of refractory
epilepsy in children. It is characterised by disrupted cortical
and sub‐cortical architecture, but its detection with MRI
remains challenging. Diffusion MRI can probe tissue
microstructure non‐invasively, but current measures (e.g.
Fractional Anisotropy FA, Mean Diffusivity MD) cannot
disentangle the different contributions from features includ-
ing fibre density/orientation, and diffusion across compart-
ments. Advanced diffusion models account for those
effects and potentially produce maps that are more specific
in FCD lesions (Winston etal. EpilepsyRes.(2014);108(2):
p336–339). Here we apply two new techniques, SMT
(spherical mean technique) (Kaden etal. NeuroI-
mage.(2016);139:p346–359) and NODDI (neurite orienta-
tion dispersion and density imaging) (Zang etal.
NeuroImage.(2012);61(4):p1000–16), and measure cortical
and sub‐cortical signal profiles within FCD lesions.
Method: 29 patients (10/4 years mean/s.d.) with radiologi-
cal and electro‐clinical evaluation compatible with FCD
(15 histologically confirmed), were scanned at 3T using
T1‐weighted, FLAIR and multi‐shell diffusion‐weighted
(60directions/b = 1000, 2200/~7 minutes) protocols. Diffu-
sion parameter maps were estimated using NODDI and
SMT techniques applied to the diffusion‐weighted data.
FCD lesions were manually delineated on T1‐weighted,
FLAIR and diffusion maps by an expert neuro‐radiologist.
To investigate the signal profile of FCD lesions, the corti-
cal surfaces were reconstructed (FreeSurfer) utilising T1‐
weighted and FLAIR images. The diffusion maps were
projected onto the surfaces and sampled from the pial sur-
face. Values were statistically compared between lesion
and homologous regions at various cortical/subcortical
depths.

ABSTRACTS | S227



Results: Significant signal reduction was found within the
lesions on the intracellular volume fraction maps at 2–
5.5 mm depth. Moreover the SMT microscopic MD, trans-
verse and longitudinal microscopic diffusivities were signif-
icantly increased in the lesion at 2–5 mm cortical depth,
with respect to the healthy homologous regions.
Conclusion: The new diffusion maps showed changes in
FCD lesions compatible with underlying disrupted tissue
microstructure and could assist in the identification and
characterisation of the affected area.

p500 | Anxiety And Depression Symptoms
Disrupt Resting State Connectivity In Patients
With Generalized Epilepsies

M.K.M. Alvim*, Dd.S. Garcia†, B.M. de Campos†, M. Polydoro†,
A. Ishikawa†, T. Zanão†, M.H. Nogueira†, J.V. Moreira†,
M.E. Morita†, L.E. Betting‡, D. Gross§, F. Cendes†, C.L. Yasuda†

*University of Campinas – UNICAMP, Neurology, Campinas, Brazil;
†University of Campinas – UNICAMP, Campinas, Brazil; ‡Faculdade de
Medicina de Botucatu – UNESP, Botucatu, Brazil; §Alberta University,
Edmonton, AB, Canada

Purpose: To investigate the impact of symptoms of anxi-
ety and depression on brain functional connectivity (FC) in
Idiopathic Generalized Epilepsies (IGE) patients.
Method: We evaluated 38 IGE patients (according to
ILAE criteria) followed in our tertiary outpatient clinic
(University of Campinas), older than 16 years‐old, with at
least 2 years of follow up. All patients answered both Beck
Depression Inventory (BDI) and Beck Anxiety Inventory
(BAI) and performed 3T Resting‐state functional/structural
scans. Patients were classified in Group1: ANX‐DEP with
13 patients who simultaneously presented symptoms of
depression and anxiety (10 patients presented high
scores>20 on both BDI and BAI; 2 patients with BDI> 20
and BAI>= 12 and one with BAI=43 and BDI=13) and
Group2: ASYMPTOMATIC‐MILD‐ with 25 patients (21
asymptomatic subjects and 4 with mild anxiety or depres-
sion symptoms, scores< 12). Both groups presented equiv-
alent proportions of pharmacoresistant, fluctuating seizure
control and seizure‐free patients (p = 0.28). We selected 38
healthy volunteers (paired by age p = 0.8 and gender
p = 1) that answered both BAI (median 4, range 0–15) and
BDI (median 5, range 0–15). FC analysis was performed
with MATLAB2014/spm12/UF2C‐TOOLBOX to compare
alterations in 12 Resting State Networks (RSN) between
each group of patients and controls. Results of FC analyses
were reported with p < 0.05, corrected with false discovery
rate (FDR) for multiple comparisons.
Results: Overall, FC was reduced between Dorsal‐DMN
(Default Mode Network) and Visuospatial network/Dorsal

Attention; and between Ventral‐DMN and Left Executive
Control Network (LECN). However, only the ANX‐DEP
group displayed reduced correlation within the Visuospatial
network/ Dorsal Attention. Moreover, ANX‐DEP‐group
exhibited opposite connectivity between Ventral‐DMN and
LECN and increased connectivity between the Ventral‐
DMN and LECN.
Conclusion: Our results indicate that IGE patients with
concurrent symptoms of anxiety and depression may have
more disrupted FC than asymptomatic patients. Further
studies with larger sample may explore the interaction with
psychosocial outcomes.

p501 | Sodium Valproate Use Is Associated With
Reduced Cortical Thickness In The Visual System

M. Tondelli*, A.E. Vaudano†, N. Pini*, L. Mirandola*,
G. Giovannini*, S. Meletti*
*University of Modena and Reggio Emilia, Department of Biomedical,
Metabolic and Neural Science, Modena, Italy; †University of Parma,
Department of Neuroscience, Parma, Italy

Purpose: To study cortical and subcortical brain changes
in epilepsy people taking or not taking sodium valproate,
in order to investigate the effect of this drug on brain struc-
ture.
Method: We examined cortical and subcortical grey matter
volume in a group of consecutive 152 people with epilepsy
and a clinical MRI ‘negative’ study. Patients were grouped
into those currently taking sodium valproate (VPA+) and
those not currently taking sodium valproate (VPA‐) at the
time of MRI, irrespectively of their epilepsy syndrome.
Measures of cortical thickness and subcortical volumes
were analyzed using Freesurfer, version 5.0.
Results: VPA+ subjects showed reduced cortical thickness
in occipital lobe, more precisely in bilateral cuneus, in left
lingual gyrus (F = 16, p = 0.001), and in left (F = 15.4,
p = 0.000) and right (F = 12.4, p = 0.001) pericalcarine
gyrus when compared to HC, VPA‐, and drug naïve
patients. Considering only patients using sodium valproate
in monotherapy, both comparisons with HC and drug naïve
groups confirmed the occipital lobe cortical thickness
reduction in patients taking valproate. In addition, VPA+
group showed increased left (F = 17, p = 0.000) and right
lateral (F = 12.3, p = 0.001) ventricle volume compared to
VPA‐, HC, and drug naïve patients. Direct comparison
between VPA‐ and HC groups, and between VPA‐ and
‘drug naïve’ groups did not show statistically significant
differences.
Conclusion: Subtle occipital lobe cortical changes, and
particularly in the visual cortex, are present in people with
epilepsy using valproate. These differences were
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independent from clinical and demographical variables and
specific for valproate use only. These findings can be rele-
vant both in relation to the therapeutic effects of sodium
valproate, than to the consequences of fetal exposure to this
drug.

p502 | Morphological Changes Of Cerebellum In
Epilepsy: Cerebellar Volumes Are Inversely
Proportional To Temporal Lobe Volume In
Temporal Lobe Epilepsy

V. Marcian*,†, R. Marecek‡,§, M. Pail¶, M. Brazdil§,¶

*Masaryk University, Faculty of Medicine, Brno, Czech Republic;
†University Hospital Ostrava, Department of Neurology, Ostrava, Czech
Republic; ‡Brno Epilepsy Center, 1st Department of Neurology, St. Anne's
University Hospital and Medical Faculty of Masaryk University, Brno,
Czech Republic; §Masaryk University, Behavioral and Social
Neuroscience Research Group, CEITEC (Central European Institute of
Technology), Brno, Czech Republic; ¶Brno Epilepsy Center, 1st
Department of Neurology, St. Anne's University Hospital and Medical
Faculty of Masaryk University, Brno, Czech Republic

Purpose: To evaluate linkage between temporal lobe gray
matter volume (GMV) and GMV of cerebellar substruc-
tures.
Method: Study participants were 34 patients suffering
from temporal lobe epilepsy (TLE), 24 with left‐sided and
12 with right‐sided TLE. All subjects were examined using
1,5T MRI. Temporal and cerebellar volumes were adjusted
for total intracranial volume, age and gender and measured
by means of voxel‐based morphometry. Spatial normaliza-
tion, segmentation into gray, white matter and cere-
brospinal fluid, smoothing the gray and white matter
images and statistical analysis was performed automatically
using Matlab and Statistical Parametric Mapping v.12 soft-
ware. Temporal and cerebellar substructures were defined
using Automated Anatomical Labeling (AAL) atlas embod-
ied in Statistical Parametric Mapping software. Temporal
lobe GMV data were correlated with the cerebellar GMV
data to test for the relationship between them. We com-
puted Spearman's correlation coefficients and evaluated sta-
tistical significance by setting the threshold to p < 0.05
(p < 0.0261 after FDR correction).
Results: Cerebellar GMV are inversely proportional to tem-
poral lobe GMV. Significant correlations were detected
between both right lateral (excluding mesial structures) and
total (including mesial structures) temporal lobe GMV and
total cerebellar GMV, total vermian GMV as well as with
selected cerebellar substructures GMV. There was no signifi-
cance for left temporal lobe, however, the proportion was the
same. No significant correlations were found between GMV
of hippocampus, parahippocampal gyrus and amygdala of
right and left temporal lobe and cerebellar GMV.

Conclusion: Observation of inverse proportion between
the temporal lobe and cerebellar GMV inspires an idea of
functional interconnection among them and suggests the
existence of a wider pattern of morphological changes in
patients with temporal lobe epilepsy.

p503 | Contribution Of Meg In The Presurgical
Evaluation Of Frontal Lobe Epilepsy – A Case
Series

N. Merkel*, S. Rampp†, J.P. Zoellner*, S. Bauer*, K.M. Klein*,
M. Wagner*, P.S. Reif*, L. Kay*, A. Strzelczyk*, F. Rosenow*
*Epilepsy Center Frankfurt am Main, Frankfurt, Germany; †Epilepsy
Center Erlangen, Erlangen, Germany

Purpose: Magnetoencephalography (MEG) offers addi-
tional information about epileptic brain activity that can be
used to improve diagnostics and to identify epileptic foci.
MEG has several advantages compared to conventional sur-
face EEG: It has higher spatial resolution, no volume con-
duction problems and, most importantly, well established
source localization approaches. Furthermore, MEG prefer-
entially detects dipoles with orientations perpendicular to
the surface, which is challenging for EEG. Therefore MEG
can improve presurgical diagnostics in epilepsy.
We recently started to implement MEG recordings in the
presurgical diagnostics pipeline at the Epilepsy Center
Frankfurt Rhine‐Main. Here we present 3 case reports of
patients where MEG offered additional information com-
pared to routine presurgical diagnostics.
Methods: We compared resting state MEG data to surface
EEG data, recorded during the presurgical video‐EEG‐mon-
itoring. All 3 patients suffered from drug resistant frontal
lobe epilepsy. We recorded MEG activity using a 275
channel CTF system (CTF, Canada).
A) We visually identified epileptiform potentials and patho-
logical slow activity regarding location in EEG and MEG
sensors.
B) We compared the localization of epileptic foci detected
using two different source localization procedures (beam-
forming source reconstruction and BESA dipole analysis)
and correlated those results to the localization of the epilepto-
genic lesions found in MR images and with the irritative and
seizure onset zones detected during video‐EEG monitoring.
Results: We find A) that epileptiform potentials and other
pathological activity recorded during video‐EEG monitor-
ing could also be detected in resting state MEG recordings.
In MEG data however, higher spatial resolution allowed a
clearer delineation of the extent of the irritative zones.
We found B) that source localization procedures can be
used to localized irritative zones. This is true for BESA as
well as fieldtrip algorithms.
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Conclusion: MEG can provide additional information that
might be relevant in presurgical evaluation of patients with
frontal lobe epilepsy.

p504 | SISCOM With Multiple Injections:
Re‐Test Reliability
T. von Oertzen*, S. Katletz*, M. Kipfelsberger*, M. Geiling*,
G. Puttinger*, G. Schwarz*, A.M. Hengsberger*, K. Koenig†,
T. Grunwald†, R. Pichler‡

*Kepler Universitätsklinikum, Neuromed Campus, Dept of Neurology 1,
Linz, Austria; †Swiss Epilepsy Centre, Klinik Lengg, Zuerich, Switzerland;
‡Kepler Universitätsklinikum, Neuromed Campus, Institute of Nuklear
Medicine, Linz, Austria

Purpose: Ictal SPECT and SISCOM are applied in presur-
gical evaluation of patients with drug‐refractroy epilepsy
and non lesional MRI or discordant results of other investi-
gations. SISCOM indicates areas of hyperperfusion which
are secondary signs of neuronal activity. Hence it marks
the seizure onset zone (SOZ) or parts of the seizure related
neuronal network.
This retrospective study investigates the rate of successful
SPECT injection with an emphasis of patients with multi-
ple SPECT injections and SISCOM calculation to identify
a re‐test reliability.
Method: All consecutive patients since 2015 undergoing
ictal SPECT were included in the retrospective study. All
patients underwent procedure for 4 consecutive days. Anal-
ysis included injection yes/no, injection latency, numbers
of injections, types of injected seizures, correlation to the
suspected EEG SOZ. In case of 2 or more SPECT injec-
tions, SISCOM results were overlaid to identify overlap-
ping hyperperfusion areas above 2 standard deviations.
Descriptive statistics were applied.
Results: 58 patients underwent ictal SPECT precedure.
78% were successfully injected. In 22% no seizures
occurred during the time tracer was present, i.e. no injec-
tion was performed. 40% of those with successful SPECT
had 2 or more seizures injected (on different days). Mean
injection latency was 13 seconds. All patients with multiple
injections showed at least partly overlapping hyperperfused
areas.
Conclusion: Success rate of SISCOM and injection
latency was in the expected range. The number of patients
with multiple seizures injected during 4 days of ictal
SPECT was high. Unexpectedly, all patients with multiple
injected seizures had at least overlapping hyperperfusion
areas indicating high re‐test reliability. Multiple SISCOM
indicate SOZ or the epileptogenic network.

p505 | Impaired Language Network In Patients
With Temporal Lobe Epilepsy

K.-H. Nenning*, O. Fösleitner*, C. Widmann*, D. Prayer*,
C. Baumgartner†, E. Pataraia‡, S. Pirker†, G. Langs*,
G. Kasprian*, S.B. Bonelli‡

*Medical University of Vienna, Department of Biomedical Imaging and
Image‐guided Therapy, Vienna, Austria; †Neurologisches Zentrum
Rosenhügel, Vienna, Austria; ‡Medical University of Vienna, Department
of Neurology, Vienna, Austria

Purpose: Temporal lobe epilepsy (TLE) due to hippocam-
pal sclerosis (HS) in the language dominant hemisphere
may impair language function. We used functional mag-
netic resonance imaging (fMRI) to study the language net-
work in patients with left and right TLE, and how it may
be disrupted due to the underlying disease.
Method: Analysis was based on fMRI data (3T fMRI,
verb‐generation task) of a homogeneous group of 32
patients with TLE due to HS (17 left) and 14 healthy con-
trols. Data preprocessing was performed with SPM12. We
analyzed language (de‐)activation and seed based functional
connectivity (FC) with permutation based threshold free
cluster enhancement (TFCE). Alterations of the language
connectome were quantified using network based statistics
(NBS) and 360 regions of interests (ROIs). For all analysis,
FC was quantified with Pearson's correlation and restricted
to task active time‐points.
Results: Compared to controls, no significant differences
in language activation were found. Only rTLE showed a
reduced deactivation of regions associated with the default
mode network (DMN). FC of language relevant ROIs (Bro-
ca's and left STS) revealed a significantly impaired connec-
tivity structure only for lTLE. Whole brain analysis of the
connectome corroborated these findings. lTLE showed sig-
nificant impairment with widespread alterations of the task‐
positive language networks, with a high involvement of
language specific regions in the left inferior frontal cortex
and the left and right temporal lobes, but also significant
alterations of task‐negative networks within the DMN.
rTLE showed only reduced connectivity between the poste-
rior cingulate cortex on both hemispheres.
Conclusion: Our analysis revealed that while no signifi-
cant differences in task activation were found, FC and con-
nectome analysis revealed a disruption in the left fronto‐
temporal language network for lTLE. This emphasizes the
critical role for the left medial temporal lobe for language
tasks.
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p506 | The Correlation Between Cluster Seizures
And Findings Of Magnetic Resonance Imaging In
Refractory Epilepsy Patients

N. Naghibi*, J. Mehvari*, M. Afzali†, M. Zare†

*Isfahan University of Medical Sciences, Faculty of Medicine, Isfahan,
Islamic Republic of Iran; †Isfahan University of Medical Sciences,
Neurology, Isfahan, Islamic Republic of Iran

Purpose: Cluster seizures are variants of seizures with
excessive manifestations (as numerated as 3 or more
epileptic episodes per day with full recovery in between
them) that need further investigations. This study aimed to
assess the frequency of Magnetic Resonance Imaging
abnormalities, and their characteristics in refractory epi-
lepsy patients dealing with cluster seizures, compared to
non‐cluster refractory epilepsy patients.
Method: Throughout a longitudinal cross‐sectional study,
we evaluated refractory epilepsy patients′ Magnetic Reso-
nance study findings, highlighted the abnormal findings
and their characteristics in refractory patients, which were
also divided into two groups of cluster and non‐cluster sei-
zures based on patients′ present history of 3 or more sei-
zure attacks or past medical records that revealed such a
condition. We then compared the results in the two groups.
Results: After analyzing data from 894 refractory epilepsy
patients, we found that the prevalence of cluster seizure
variant is 10.4%. Data with significant difference included
Mesial Temporal Sclerosis, Vascular Malformations, and
Focal Cortical Dysplasia. 251 patients (28.07% of total
patients) had Mesial Temporal Sclerosis who had a 9.56%
(2.68% of total) portion of cluster seizure patients. 25.8%
of cluster seizure patients had Mesial Temporal Sclerosis.
33 patients (3.69% of total patients) had Vascular Malfor-
mations. No cluster seizure patient presented with Vascular
Malformations. 27 patients (3.02% of total patients) had
Focal Cortical Dysplasia, 8 of whom were dealing with
cluster seizures. 8.6% of cluster seizure patients had Focal
Cortical Dysplasia. Other Magnetic findings included
tumors (6.45% in cluster seizure group as compared to
5.99% in the other group), polymicrogyria (2.15% versus
0.87%, respectively), cortical scare (0 versus 1.12%),
heterotopias (3.22% versus 2.24%), atrophy (2.15% com-
pared to 0.84%), and ventriculomegaly (0 versus 1.12%).
Conclusion: Cluster seizures present with more Mesial
Temporal Sclerosis, Vascular Malformations, and Focal
Cortical Dysplasia in Magnetic Resonance Imaging more
frequently.

p507 | Is Enlarged Amygdala Dysfunctional In
Patients With Mesial Temporal Lobe Epilepsy?

G. Kuchukhidze*,†, E. Schmid*, L. Zamarian†, M. Delazer†,
C. Siedentopf‡, F. Koppestaetter‡, E. Gizewski‡, H.-J. Huppertz§,
M. Kronbichler¶, G. Luef†, I. Unterberger†, H. Jokeit§, E. Trinka*
*Christian Doppler Klinik, Paracelsus Medical University of Salzburg,
Neurology, Salzburg, Austria; †Medical University of Innsbruck,
Neurology, Innsbruck, Austria; ‡Medical University of Innsbruck,
Neuroradiology, Innsbruck, Austria; §Klinik Lengg AG, Schweizerische
Epilepsie‐Klinik und Zürcher RehaZentrum Lengg, Zürich, Switzerland;
¶Christian Doppler Klinik, Neuroscience Institute, Salzburg, Austria

Purpose: Amygdalae play a central role in emotional pro-
cessing by interconnection of frontal cortex and other brain
structures. Unilateral amygdala enlargement (AE) is associ-
ated with mesial temporal lobe epilepsy (mTLE). In a rela-
tively large sample of patients with mTLE and AE, we
aimed to evaluate functional integration of AE in emotion
processing and to determine possible associations between
fMRI activation patterns in amygdala and deficits in emo-
tion recognition as assessed by neuropsychological testing.
Method: Twenty‐two patients with drug resistant unilateral
mTLE due to ipsilateral AE were prospectively recruited in
large epilepsy unit and compared with 17 healthy control
subjects in terms of amygdala volume, fMRI activation pat-
terns and performance in comprehensive affect testing sys-
tem (CATS) and Ekman faces, assessing emotion
recognition. All patients underwent structural and func-
tional 1.5 Tesla MRI, electro‐clinical assessment and neu-
ropsychological testing.
Results: The following patterns of fMRI activation were
observed in patients: ipsilateral to AE (n = 7; group
PAT1); contralateral to AE (n = 6; group PAT2) and no
activation (n = 9; group PAT3). All patients showed signif-
icantly lower total scores in CATS and Ekman faces com-
pared to healthy controls. No significant differences were
observed in recognition of different emotions, including
fear when three patient groups (PAT1, PAT2 and PAT3)
were compared.
Conclusion: In our patient sample with small subgroups of
patients showing different fMRI activation patterns, no
association between AE and its dysfunction was observed.
The patients showed clear impairment in emotion recogni-
tion compared to healthy subjects.
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p508 | Change Of The White Matter In The
Epileptic Focus In Children With Focal Cortical
Dysplasia

D. Sitovskaia*,†, Y. Zabrodskaia*,‡, T. Sokolova*,
L. Dobrogorskaia*
*Polenov Russian Scientific Research Institute of Neurosurgery – Branch
of Almazov National Medical Research Centre, Department of Pathology,
Saint Petersburg, Russian Federation; †State Pediatric Medical University,
Saint Petersburg, Russian Federation; ‡Kirov Military Medical Academy,
Saint Petersburg, Russian Federation

Actuality: Focal cortical dysplasias (FCD) are often asso-
ciated of drug‐resistant epilepsy (DRE). There are data on
the role of changes in white matter in the pathogenesis of
epilepsy, isolated in the syndrome of “epileptic leukoen-
cephalopathy” (O. Gaikova, 2001). In the experiment, it
was found that expression of glial fibrillar acidic protein
(GFAP), vimentin (Vim) and S100 significantly increased
in gliocytes of epileptic focus. The role of changes in white
matter and glial reactions in FCD in children with DRE is
not studied.
Purpose: Study histological and immunohistochemical
(IHC) changes in glia in the white matter of the temporal
lobe in epileptic focus in children with FCD.
Materials and methods: A biopsy material obtained from
13 children from a locally conditioned DRE at the age of 2
to 17 years. The material was fixed in 10% buffered forma-
lin. Paraffin sections were stained with H&E, Nissl and
Shpilmeyer stain. IHC markers were used: GFAP, Vimentin,
S100 (Dako, EnVision imaging system), Olig2 (GeneTex).
Results: In all cases, FCD was detected. In the white mat-
ter were detected neuropil rarefaction, microcysts, hetero-
topic neurons, gliosis. The myelin fibers are randomly
distributed, thickened. In 62% children, gliosis is repre-
sented by oligodendroglial‐like cells (Olig2 + ). Expression
of GFAP in astrocytes is poorly; positive expression of
Vim in neurons, gliocytes of the paracortical layer and in
the oligodendroglial‐like component; diffuse expression of
S100 in the nuclei and perivascular zones.
Conclusion: In children with DRE, along with FCD,
epileptic leukoencephalopathy is revealed, which is charac-
terized by gliosis with the predominance of an oligoden-
droglial‐like component, hypermyelination. The established
activation of glial elements with changes in the expression
of proteins S100, GFAP, Vim characterizes the dynamic
morphofunctional state of the brain in epileptic foci with
epilepsy. Glial cells in epileptic focus with FCD can play a
significant role in modulating epileptic seizures.

p510 | Is The Frequency Of Neuronal
Autoantibodies Higher In Patients With Bilateral
Hippocampal Sclerosis Compared To Unilateral
Ones?

E.V. Yavuz*,†, E. Tuzun‡, M. Sezgin*, C. Ulusoy‡,
C.I. Kucukali‡, N. Bebek*, S. Sencer§, B. Baykan*
*Istanbul University, Istanbul Faculty of Medicine, Department of
Neurology, Clinical Neurophysiology Unit, Istanbul, Turkey; †Koc
University Hospital, Neurology, Istanbul, Turkey; ‡Istanbul University,
Aziz Sancar Institute of Experimental Medical Research, Istanbul, Turkey;
§Istanbul University, Istanbul Faculty of Medicine, Department of
Radiology, Istanbul, Turkey

Purpose: In recent years, several neuronal autoantibodies
(NAA) have been reported in patients with chronic mesial
temporal lobe epilepsy with hippocampal sclerosis (MTLE‐
HS). Although some clinical differences have already been
shown between unilateral MTLE‐HS and bilateral MTLE‐
HS, there is not much information in terms of the presence
of NAA in these subgroups.
Our aim was to investigate whether the frequency of NAA
is higher in a series of bilateral MTLE‐HS patients com-
pared to unilateral MTLE‐HS.
Method: Consecutive patients diagnosed with MTLE ful-
filling the MRI criteria for HS were enrolled. All cranial
MRIs were investigated for the presence of two major cri-
teria of HS diagnosis, namely atrophy and hyperintensity
of the involved site/sites. The sera of patients and various
control groups’ sera were tested for 8 NAAs after ethic
approval and signed consents. Clinical, etiological and
available EEG data were evaluated retrospectively and the
subgroups were compared statistically.
Results: A total of 111 patients; 18 with bilateral MTLE‐
HS and 93 with unilateral MTLE‐ HS were included. We
found autoantibodies against CASPR2 in eleven, uncharac-
terized VGKC complex antigens in four, GLYR in five,
NMDAR in four and GABAAR in one patient out of 111
MTLE‐HS patients and in none of the control subjects. Of
these patients, 6 (33.3%) had bilateral (3 CASPR2, 1
NMDA, 1 GLYR, 1 VGKC) and 19 had unilateral (20.4%)
MTLE‐HS. Although there were no significant differences
between the two subgroups in terms of antibody frequency,
presence of febrile and nonfebrile status epilepticus and
mental retardation were statistically significantly higher in
the bilateral group.
Conclusion: We showed that bilateral hippocampal sclero-
sis was correlated more frequently with different neuronal
autoantibodies in about one third of the cases. Furthermore
clinical findings such as history of febrile/nonfebrile status
epilepticus and mental retardation may be associated with
early autoimmune injury.
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p511 | Seizures As The Presenting Symptom Of
Brain Tumors: A Portuguese Center Review

M. Mendes*, R. Raimundo*, R. Jesus*, V. Espírito-Santo*,
A.G. Velon*, P. Guimarães*
*Centro Hospitalar de Trás‐os‐Montes e Alto Douro, Vila Real, Portugal

Purpose: To characterize patients in whom the initial man-
ifestation of primary brain tumors (PBT) was an epileptic
seizure and to compare survival with patients with another
presentation.
Method: Retrospective analysis of patients admitted to the
Neurology department, diagnosed with PBT between 2011
and 2017. A total of 103 patients diagnosed with PBT were
identified, with seizures as the first event in 28 patients.
The collected data included age, sex, tumor type/location,
seizures characteristics, antiepileptic drugs and mortality
was reviewed.
Results: Seizure was the onset symptom in 18% of
glioblastomas multiforme, 29% of meningiomas, 38% of
astrocytomas and 50% of oligodendrogliomas.
In patients with seizures at the time of the diagnosis, tumor
was located in the frontal lobe, parietal and temporal, in
57%, 25% and 14%, respectively. In those with different
disease presentation, the location of the tumor was also
analyzed. Concerning the semiology of the event, 61% of
the patients developed an focal onset to bilateral tonic‐clo-
nic seizure, 29% had a focal motor seizure and 10% had a
focal non‐motor seizure. The classification of seizures
according to the location of the lesion was also analyzed.
The electroencephalogram revealed focal paroxysmal activ-
ity in 18% of cases and slow lesional activity in 21%. The
majority of patients achieved seizure control with only one
antiepileptic drug, with only 7% needing at least three
drugs. Levetiracetam was the most widely used drug (79%
of the sample). Using the Kaplan‐Meier method, the sur-
vival time of patients with and without seizures in the pre-
sentation of the disease was calculated and compared.
Conclusion: This work is in agreement with the data
found in the literature. Seizures as inaugural event of PBT
seems to indicate a better prognosis, this could be due to
an earlier diagnosis or a more favorable tumor location.

p512 | An Image Registration Protocol To
Integrate Electrophysiology, Mri And
Neuropathology Data In Epileptic Patients
Explored With Intracerebral Electrodes

R. Garbelli*, F. Padelli†, L. Rossini‡, F. Gozzo§, M. Figini†,
F. Cardinale§, L. Tassi§, I. Zucca†, R. Spreafico‡

*Fondazione IRCCS Istituto Neurologico ‘Carlo Besta’, Epilettologia
Clinica e Neurofisiologia Sperimentale, Calolziocorte, Italy; †Fondazione
IRCCS Istituto Neurologico ‘Carlo Besta’, Direzione Scientifica, Milan,
Italy; ‡Fondazione IRCCS Istituto Neurologico ‘Carlo Besta’,
Epilettologia Clinica e Neurofisiologia Sperimentale, Milan, Italy;
§Ospedale Niguarda, Epilepsy Surgery Centre C. Munari, Milan, Italy

Purpose: Several attempts have been made to coregister
in vivo MRI with the histopathology and the ex vivo MRI
of the surgical sample is very useful since it provides an
enormous gain in image quality and allows to compensate
the deformations due to tissue processing. In the present
work, we develop a registration protocol to match the
in vivo onto the ex vivo MR imaging aimed at reconstruct
the anatomical localization of the intracerebral electrodes,
with the identification of single leads, on the histological
sections.
Method: Since ex vivo images were natively in direct geo-
metrical correspondence with histology slices, the goal of
the coregistration process was the inverse transform func-
tion Tin, ex that maps the clinical MRI space to the
ex vivo MRI. Then ex vivo MR images were compared
with digitized histological sections. Conductive leads, visi-
ble in CT‐MRI superposition images, were segmented and
translate on histological slices.
Results: Step‐by step, qualitative visual inspection showed
an increasing matching between the native ex vivo MRI
with the transformed in vivo MRI in terms of anatomical
structures or boundaries and SEEG electrodes position. The
quantitative evaluation of the registration protocol report a
mean error ranging between 0.57 and 2.42 mm with better
accuracy when the electrode was in the core of the speci-
men.
Conclusion: We develop a registration protocol to match
the in vivo onto the ex vivo MRI of the surgical sample
and, as application of this procedure, we reconstruct the
anatomical localization of the SEEG implanted electrodes
with the identification of single leads on the histological
slices. The future clinical application of this protocol will
be to correlate in epileptic patients the pathologic EEG pat-
terns, recorded with intracerebral electrodes, with the alter-
ations in brain morphology and the corresponding MR
imaging.
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p513 | Neurite Outgrowth Inhibitor A Is
Upregulated In White Matter Lesions Of Complex
Cortical Malformations

T. Scholl*, V. Gruber*, S. Samueli*, G. Ricken†, G. Gröppel*,
C. Dorfer‡, T. Czech‡, J.A. Hainfellner†, A. Mühlebner*,
E. Aronica§, M. Feucht*
*Medical University of Vienna, Department of Pediatrics and Adolescent
Medicine, Vienna, Austria; †Medical University of Vienna, Institute of
Neurology, Vienna, Austria; ‡Medical University of Vienna, Department of
Neurosurgery, Vienna, Austria; §Academic Medical Centre, Department of
(Neuro) Pathology, Amsterdam, Netherlands; ¶University of Amsterdam,
Swammerdam Institute for Life Sciences, Centre for Neuroscience,
Amsterdam, Netherlands; **Stichting Epilepsie Instellingen Nederland
(SEIN), Amsterdam, Netherlands

Purpose: Complex Cortical Malformations (CCMs), as
hemimegalencephaly and polymicrogyria, are highly associ-
ated with drug resistant epilepsy. The abnormal architecture
of both white matter and cortical layering are key factors
involved in this process. However, the impact of postnatal
brain plasticity in this special setting is still unclear. There-
fore we focused on a factor called neurite outgrowth inhibi-
tor A (NogoA), which was shown to be upregulated in
brain lesions of epilepsy patients. A characterization of the
lesional distribution of NogoA in CCMs could enable a
better understanding of the pathobiology and give more
insights into potential brain remodeling capacities.
Method: In this study we analyzed epilepsy surgery speci-
mens of CCMs (n = 14), and compared them to Mild Mal-
formations of Cortical Development (MMCDs, n = 6),
Focal Cortical Dysplasia IIB (FCD IIB, n = 22) and Tuber-
ous Sclerosis Complex (TSC, n = 8) cases. As control
group we used normal appearing tissue of autopsy and
biopsy cases (n = 15). Immunohistochemistry was used to
characterize the cellular expression of NogoA. Slides were
digitalized and the overall positive immunoreactivity was
automatically evaluated with an ImageJ based macro.
Results: The results showed a significant increased expres-
sion of NogoA in the CCM group compared to controls.
Beside CCMs we found also a significant upregulation of
NogoA in Focal Cortical Dysplasia IIB lesions. However,
other malformations of the cortical development like
MMCDs or TSC showed no statistically significant altered
expression of NogoA.
Conclusion: The presence of NogoA in epileptogenic
lesions of CCMs and FCD IIBs could inhibit potential
regeneration and may have a negative impact on brain plas-
ticity. Further studies are needed to evaluate if a blockage
of NogoA via antibodies would modify lesion architecture
and therefore modify seizure susceptibility.
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p514 | Incidence Of Contralateral Functional
Temporal Lobe Connections In Long‐Term Drug
Resistant Epilepsy

S. Kaba*, M. Afseh†, T. Hope*, R. Selway‡, G. Alarcon*,§,¶,
A. Valentin*,§, D. Jiménez-Jiménez*,§,**

*King's College London, IoPPN, London, United Kingdom; †King's
College London, School of Bioscience Education, London, United
Kingdom; ‡King's College Hospital NHS Foundation Trust, Department of
Neurosurgery, London, United Kingdom; §King's College Hospital,
Clinical Neurophysiology, London, United Kingdom; ¶Hamad Medical
Corporation, Comprenhensive Epilepsy Center Neuroscience, Academic
Helath Systems, Doha, Qatar; **Universidad San Francisco de Quito,
School of Medicine, Quito, Ecuador

Purpose: Reduced functional connectivity between struc-
tures ipsilateral to seizure onset and those in the contralat-
eral lobe has been reported in patients with Temporal Lobe
Epilepsy (TLE). Deep temporal lobe structures in particular
show few contralateral connections. Single pulse electrical
stimulation (SPES) can be used to probe functional connec-
tivity in epilepsy patients implanted with intra‐cranial elec-
trodes for pre‐surgical assessment. Early responses (ERs)
elicited by SPES are indicative of functional connectivity
between stimulating and recording regions. Here we inves-
tigated the incidence of contralateral temporal lobe connec-
tions in mid‐term and long‐term TLE in patients who
underwent SPES.
Method: TLE patients who underwent pre‐surgical evalua-
tion at King's College Hospital were analysed. 16 patients
were included, based on the following selection criteria:
1. bi-temporal intracranial electrode implantation,

2. availability of clinical records, and

3. access to patient SPES and EEG recordings.

Of these patients, 8 were categorised as mid‐term patients
(mean duration of epilepsy from onset to SPES analysis:
13.8 years) and 8 as long‐term patients (mean duration of
epilepsy from onset to SPES analysis: 33.3 years). SPES
averages were created and visually examined for ERs when
contralateral temporal regions were stimulated.
Results: Functional connections between any two contralat-
eral temporal lobe structures were seen in 7 mid‐term
patients and 4 long‐term patients. A lower incidence of con-
tralateral temporal connectivity was seen in the long‐term
group. Following temporal lobe stimulation in mid‐term
patients, 55.7% of temporal lobes showed contralateral
responses in the fusiform gyrus, 48.6% in the parahippocam-
pal gyrus, 44.6% in the inferior temporal gyrus, and 32.1%
in the mid temporal gyrus. This was compared to 7.1%, 0%,
39.3%, and 13.4% in the long‐term group, respectively.
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Conclusion: Long‐term TLE seems to be associated with
reduced inter‐hemispheric functional connectivity. Further
studies with longer series should be carried out in order to
confirm the present findings.

p515 | Hippocampal Deep Brain Stimulation As
An Option For Treatment Of Refractory Seizures
In Patients With Bilateral Periventricular Nodular
Heterotopia

A. Cukiert*, C. Cukiert†, J.A. Burattini‡, P.P. Mariani‡

*Clinica de Epilepsia de Sao Paulo, Sao Paulo, Brazil; †Clinica de
Epilepsia de Sao Paulo, Neurology, Sao Paulo, Brazil; ‡Clinica de
Epilepsia de Sao Paulo, Neurosurgery, Sao Paulo, Brazil

Purpose: Bilateral periventricular nodular heterotopia
(BiPNH) is often associated to refractory seizures. Focal
resections are usually inadequate to control seizures due to
the multifocal nature of this epileptic syndromes. The use
of vagus nerve stimulation and radiofrequency lesions have
been described with variable and often transient outcome
regarding seizures. We describe the use of hippocampal
deep brain stimulation (Hip‐DBS) for treatment of refrac-
tory seizures in a patient with BiPNH).
Method: M., a 34‐year‐old woman had epilepsy since the
age of 23 years. She had daily autonomic simple partial
seizures followed by complex partial seizures with automa-
tisms; generalized tonic‐clonic seizures occurred once per
week. Ictal and interictal EEG showed bitemporal dis-
charges; seizures were recorded from both temporal lobes
independently. MRI showed symmetric BiPNH. She was
taking lamotrigine 600md/day, oxcarbazepine 1200 mg/day
and clobazam 40 mg/day. She has been previously submit-
ted to vagus nerve stimulation, which reduced the seizure
frequency by 60%; she remained with daily complex partial
seizures and weekly generalized tonic‐clonic seizures. She
was submitted to bilateral Hip‐DBS under general anesthe-
sia. Final stimulation parameters were: 2.5V, 300usec,
130 Hz, continuous bipolar stimulation (catode over the
hippocampal head; anode over the posterior hippocampal
body).
Results: At 6 months of follow‐up, she presented 2 com-
plex partial per month and no generalized tonic‐clonic sei-
zures. No additional memory deficit was noted. There was
no side effects related to Hip‐DBS.
Conclusion: Hip‐DBS led to a dramatic seizure reduction
in this patient with temporal lobe epilepsy and BiPNH.
Hip‐DBS might prove to be a good treatment option in this
patient population. Larger series and longer follow‐up
would be needed to further evaluate Hip‐DBS efficacy in
this setting.

p516 | Announcement Of The Rec2stim Trial:
Rational Extra‐Eloquent Closed‐Loop Cortical
Stimulation For Patients With Epilepsy In The
Primary Sensorimotor Cortex

D. van Blooijs*, G.J.M. Huiskamp*, E.J. Aarnoutse*, P. van
Eijsden*, N.F. Ramsey*, F.S.S. Leijten*
*University Medical Center Utrecht, Brain Center Rudolf Magnus,
Utrecht, Netherlands

Purpose: Patients with intractable epilepsy in the pre‐ and/
or post‐central gyrus show a high rate of convulsive sei-
zures with high impact on quality of life. Since the epilep-
togenic region contains the indispensable sensorimotor
representation, surgery will lead to permanent functional
deficits. An alternative treatment option may be neuromod-
ulation, but stimulation in the epileptic focus may evoke
motor activity like twitches. Therefore, we propose a new
stimulation protocol in which we stimulate outside eloquent
sensorimotor cortex, in the epileptogenic network.
Method: We include ten patients, aged 16 years and older,
with minimally two seizures per day, in whom regular pre‐
surgical chronic electrocorticography (ECoG) monitoring
reveals a seizure onset in the sensorimotor cortex. The
ECoG monitoring will be extended with two days for sys-
tematic testing of different stimulation settings and their
effect on epileptiform activity, from which site and parame-
ters for electrical stimulation will be determined. Upon
removal of the clinically implanted electrodes, we will
implant a neurostimulator with sensing capabilities (Activa
PC+S, Medtronic Inc.) attached to two 4‐electrodes
intracranial strips (Medtronic Inc.). Both investigational
devices are used off‐label. One strip covers the established
stimulation site and the other senses the eloquent epilepto-
genic area.
During a data collection phase (12 weeks), stimulation‐free
data will be collected to train a seizure detection algorithm
up to >50% sensitivity.
Finally, the REC2Stim phase (9 months) will be started, in
which stimulation is applied when seizure activity is
detected. Study participation is one year. In month 12,
comparison with sham stimulation will be performed.
Results: We will start including patients in May 2018.

Conclusion: We hypothesize that this study will confirm
the efficacy of closed‐loop cortical network stimulation as
a treatment option for refractory epilepsy patients, in whom
surgery is not possible.
Acknowledgement: This research has been funded by the
Dutch Epilepsy Foundation (#17‐07).
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p517 | The Distribution Of Automatic
Stimulations In Vns Therapy With Refractory
Focal Epilepsy Patients

T. Kulju*, J. Haapasalo*, S. Hietala*, S. Rainesalo*,
K. Lehtimäki*, J. Peltola*
*Tampere University Hospital, Department of Neurosciences and
Rehabilitation, Tampere, Finland

Purpose: To assess the circadian and ultradian rhythmicity
of automatic stimulations in vagus nerve stimulation (VNS)
treatment.
Materials and methods: We have prospective follow‐up
data of 31 patients, treated in a single center in Finland.
We have gathered the exact VNS setting data and the
timestamps of automatic stimulations delivered. The follow
up data varied from 6.8 months to 20.6 months, containing
accurate time stamp data of over 410,000 automatic stimu-
lations.
We have investigated the circadian and ultradian rhythmic-
ity of the automatic stimulations delivered in the patients,
and compared the amounts of automatic stimulations with
different threshold rates varying from 20 to 50%. Most of
the patients had two or more episodes of threshold settings.
Results: According to our results, there is a clear peak of
the automatic stimulations in the time of morning wake‐up
(21 of 31 patients), being supposedly mostly false positives
due to variation in heart rate. In 19 of the patients, the
diurnal activity appears to be more frequent than nocturnal.
8 patients have two peaks in the AutoStim activity during
a day, at the time of wake‐up and in the evening. Diurnally
and nocturnally there is not clear tendency to have peaks
in the activity although some of the patients seem to have
individual pattern in circadian activations. So far we have
not found any ultradian patterns of automatic stimulations.
The lower threshold of automatic stimulation naturally
leads to higher amount of automatic stimulations delivered.
The mean daily amount of automatic stimulations, accord-
ing to the different threshold rates, were following; 20%:
169.3 (15–360, n = 25), 30%: 87.9 (21–195 n = 29), 40%:
52.3 (7–223, n = 31), and 50%: 30.5 (22–38, n = 2).
Conclusion: The threshold for automatic stimulations
affects the amount of stimulations delivered. We have evi-
dence of circadian but not of ultradian rhythmicity of
AutoStim mode of VNS therapy.

p518 | Predicting The Most Efficacious Region
To Stimulate During Sleep For Sub‐Acute Cortical
Electrical Stimulation

M.F. Cunha*, M. Pina*,†, T. Hope†, R. Selway‡, G. Alarcón*,†,§,
Y. Wang¶, D. Jiménez-Jiménez†,**,††

*King's College Hospital, Clinical Neurophysiology, London, United
Kingdom; †King's College London, IoPPN, London, United Kingdom;
‡King's College Hospital NHS Foundation Trust, Department of
Neurosurgery, London, United Kingdom; §Hamad Medical Corporation,
Comprenhensive Epilepsy Center Neuroscience, Academic Health Systems,
Doha, Qatar; ¶Newcastle University, School of Computing Sciences,
Newcastle upon Tyne, United Kingdom; **Universidad San Francisco de
Quito, School of Medicine, Quito, Ecuador; ††King's College Hospital
NHS Foundation Trust, Clinical Neurophysiology, London, United
Kingdom

Purpose: In patients where cortical resection is not feasi-
ble, intracranial cortical stimulation is a good alternative
for reducing seizure frequency. Sub‐acute cortical stimula-
tion (SCS) is used at King's College Hospital (KCH) dur-
ing the pre‐surgical assessment, where electrical pulses are
delivered to specific regions of the brain through pairs of
contacts. Awake interictal activity is a reliable predictor of
the most efficacious pair of stimulation contacts using
Functional Network Analysis (FNA). FNA measures how
the activity in channels relate to, or influence each other.
Here we explore FNA during sleep activity for predicting
the most efficacious pair of stimulation contacts to use dur-
ing sleep.
Method: Three patients who underwent SCS during pre‐
surgical assessment at KCH between 2014 and 2015 were
retrospectively studied. After sufficient seizures were
recorded for clinical purposes, a SCS period of 49–
96 hours was performed with different combinations of
stimulation parameters and stimulation locations during
awake and sleep periods.
FNA was carried out in segments of at least 30 minutes of
sleep interictal activity from different days. Results from
our network analysis were compared with seizure‐hour
ratio (sh/r) in every SCS period during sleep.
Results: In all three patients, the contacts stimulated dur-
ing SCS never overlapped with the ones suggested by
FNA during sleep baseline. One of them became seizure
free, sh/r reduction from 0.018 to 0.000 during SCS.
Another patient only had seizures during sleep in all peri-
ods. In this patient, the sh/r during sleep reduced in all
SCS parameters, becoming 0.000 in one of them. The last
patient showed increased seizure frequency during sleep
whilst SCS was delivered and the sh/r progressively
increased from a baseline of 0.210 to the worst value of
0.820 on the last parameter used.
Conclusion: These results suggest that FNA needs to be
explored further for improving SCS efficacy during sleep.
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p519 | Cortical Stimulation And SEEG:
Evolution Of A Technique

G.C. Pavia*, L.D. Palma*, A.D. Benedictis*, M. Trivisano*,
C.E. Marras*, F. Vigevano*, N. Specchio*
*Bambino Gesù Children's Hospital, Rome, Italy

Purpose: Cortical stimulations carry out during SEEG
recording (stereoelectroencephalography) are useful to pro-
vide the relationship between epileptogenic zone and the
normal neighboring cortex. The stimulations are applied
both at low frequency (1 Hz, pulse 1 msec, duration 30
sec) and high frequency (50 Hz, 1 msec, duration 5 sec).
Method: We have retrospectively studied all patients
explored by SEEG between March 2011 and December
2017, re‐evaluating the Video of all the stimulations per-
formed. From 2014 we have added new low frequency stim-
ulation at 3‐6 Hz in motor cortex and 10 Hz in peri‐calcarin
cortex. We have done 45 SEEG, the average age at surgery
was 13.5 (+/‐ 9.73 max 468 m, min 20 m), we have
implanted from 7 to 17 electrodes with stereotactic tech-
nique. In 24.5% we have explored the dominant lobe for lan-
guage. We have explored the frontal lobe in 12/45 patients,
the temporal lobe in 13/45. In the other case multiple lobes
were explored: in particular fronto‐parietal in 4/45, temporo‐
parieto‐occipital in 13/45 and parieto‐occipital in 3/45.
Results: We have induced in all patients physiological
responses. Typical seizures were induces in 26 patients,
applying high frequency stimulation and in 4 patients whit
low frequency. We had the possibility to increase the num-
ber of physiological responses in 7 patients, employing new
parameters of stimulation, and in a case to induced a seizure.
Conclusion: The cortical stimulations continue to be a use-
ful method to define the epileptogenic zone. The introduc-
tion of new parameters of stimulation and the analysis of
cortical connectivity allow to improve the recognition both
physiological areas of the brain and the network of epilep-
togenic area.

p520 | Vagus Nerve Stimulation Induced
Hypothermia Drives Most Of The Effects On
Hippocampal Electrophysiology In Rats

W.V. Lysebettens*, K. Vonck*, L.E. Larsen*, M. Sprengers*,
E. Carette*, J. Delbeke*, W.J. Wadman†, P. Boon*, R. Raedt*
*Ugent, Laboratory for Clinical and Experimental Neuropsychology,
Neurofarmacology and Neurobiology, Ghent, Belgium; †Swammerdam
Institute of Life Sciences, University of Amsterdam, Amsterdam,
Netherlands

Purpose: We recently showed that vagus nerve stimulation
(VNS) modulates hippocampal electrophysiology while

simultaneously inducing brain and body hypothermia. The
aim of this study was to investigate whether the VNS‐
induced hypothermia is causally related to the observed
effects of VNS on hippocampal electrophysiology.
Method: Six male Sprague Dawley rats were implanted
with a cuff electrode around the left vagus nerve, a stimu-
lation electrode in the Schaffer collaterals and a recording
electrode in the CA1 area for recording of evoked poten-
tials (EPs) and EEG. Rats were treated for four hours with
rapid cycling VNS (7s ON, 18s OFF), preceded by a two‐
hour baseline period and followed by a four‐hour post‐
VNS period. During all periods EPs, hippocampal EEG
and rectal temperature were recorded. In a second experi-
mental session rats were treated similarly but now external
heating was applied with the aim of counteracting VNS‐
induced hypothermia.
Results: VNS modulated hippocampal EPs by reducing
the slope of the field excitatory post synaptic potential
(fEPSP), and increasing the amplitude and latency of the
population spike (PS). VNS modulated hippocampal EEG
by decreasing theta (4–12 Hz) and gamma (30–100 Hz)
band power and by shifting theta peak to a lower fre-
quency. Normalizing body temperature during VNS abol-
ished the observed effects of VNS completely for fEPSP
slope, PS latency, gamma band EEG power and theta peak
frequency and partially for theta band EEG power. The PS
amplitude even decreases compared to baseline.
Conclusion: These findings show that in rats VNS‐
induced hypothermia is causally related to most of the
observed hippocampal electrophysiological changes. Inde-
pendent of the reduction in body temperature, VNS
reduces the amplitude of the PS, reflecting a reduced
excitability of CA1 neurons. Also theta band EEG power
is reduced caused by hypothermic and non‐hypothermic
effects of VNS.

p521 | Target Site‐Specific Effects Of Brain
Stimulation On Microrna Expression In
Experimental Epilepsy

L. Costard*, V. Neubert†, M.T. Venø‡, J. Su‡, J. Kjems‡,
N. Connolly§, J. Prehn§, D. Henshall§, F. Rosenow*, S. Bauer*
*Goethe University, Epilepsiezentrum Frankfurt Rhein‐Main, Frankfurt,
Germany; †Philipps‐University Marburg, Marburg, Germany; ‡Aarhus
University, Aarhus, Denmark; §Royal College of Surgeons in Ireland,
Dublin, Ireland

Purpose: Up to 80 % of mesial temporal lobe epilepsy
(mTLE) patients are resistant to pharmacological treatment
often necessitating surgical resection. Deep brain stimula-
tion (DBS) has emerged as an alternative treatment for
patients who do not qualify for resective brain surgery.
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Recently, various microRNAs have been found to be regu-
lated in epilepsy, and regulation of microRNAs after DBS
has been shown in Parkinson's disease patients. We
hypothesized that DBS mediates its anti‐seizure effects in
part by altering expression of microRNAs.
We compared the effect of 4 different targets and 2 fre-
quencies of DBS on epileptogenesis and manifest epilepsy
in a rat model of mTLE. Furthermore, we investigated
microRNA regulation after DBS with the most effective
paradigm.
Method: MTLE was induced by repetitive electrical stimu-
lation of the perforant pathway (PP) in rats. This paradigm
leads to spontaneous seizures 12 to 34 days after stimula-
tion.
We investigated the DBS of 4 targets: the PP, the fimbria
fornix formation (FF), the dentate gyrus and the ventral
hippocampal commissure (VHC). We applied both high
frequency and low frequency stimulation.
MicroRNA expression in the hippocampus was measured
by next generation sequencing immediately after DBS and
after a 97‐day recording period.
Results: Low frequency DBS of the VHC significantly
prolonged the latency period in the PPS model from 19 to
56 days. 8 microRNAs were significantly altered directly
after VHC‐stimulation. According to an expression pattern
analysis, 5 microRNAs were identified which are candi-
dates for an in vivo manipulation, because their pathologi-
cal upregulation, measured 97 days after PPS, was
suppressed by VHC‐stimulation.
Conclusion: DBS of the VHC exerts an anti‐epileptogenic
action and this is associated with select changes to a set of
5 microRNAs. These are potential candidates for an in vivo
manipulation to model DBS effects on the brain and inhibit
the development of epilepsy.

p778 | Vagus Nerve Stimulation and Quality of
Life in Epilepsy: A Brazilian Experience

V. Grassi Bonamigo*, B. Takeshita*, M. Souza de Meneses*,
P.A. Kowacs*, S.F. Blattes da Rocha*
*Neurological Institute of Curitiba, Curitiba, Brazil

Purpose: VNS has been proved as a sound therapy for
drug‐resistant epilepsy. In spite of this result, data of its
impact on Quality of Life and ways to measuring this
impact are scanty. We designed a protocol for testing the
impact of VNS therapy in the Quality of Life of the
patients submitted to it.
Method: A 19‐question inventory was presented to
patients, who had to answer themselves. This inventory
was an abridged and adapted version of the QOLIE‐32.

Twenty patients who underwent VNS therapy were tested,
as 20 age and case‐matched controls (control group 1).
Additional 60 age‐matched individuals with epilepsy (con-
trol group 2) were used for free comparison. Fisher's exact
test was used to compare groups, corrected by Bonferroni
when needed, values lesser than 0.017 indicating statistical
significance. Data was analyzed through a IBM SPSS
Statistics Program version 20.0. Armonk, NY:IBM Corp.
Results: Regarding intragroup analysis of the pre and
post‐testing, there was improvement in the items of ner-
vousness (p = 0.021), happiness (p = 0.031), worrying
with seizures (p = 0.039) and difficulties in thought
(p = 0.008). Mixed results occurred for happiness and sad-
ness in control group 2 showing this feelings to coexist.
Furthermore, abatement was also significant for control
group 2, as well as difficulties of thought. Social limita-
tions remained as a problem to control group 1, probably
because their seizure frequency was not reduced as those
of VNS patients. In this comparative analyzes, significant p
values ranged from 0.008 to 0.001.
Conclusion: Quality of life showed to be improved after
VNS procedure. The scale used proved to be sensible and
reliable. Further results are planned to expand and refine
this sample.

NON ‐EPILEPTIC PAROXYSMAL EVENTS

28 AUGUST 2018

p522 | Semiology Of Psychogenic Non‐Epileptic
Seizures: An International Cross‐Cultural Study
A. Asadi-Pooya*,†, K. Valente‡, R. Alessi‡, J. Tinker†

*Shiraz University of Medical Sciences, Shiraz, Islamic Republic of Iran;
†Thomas Jeferson University, Philadelphia, PA, United States; ‡University
of Sao Paulo, Sao Paulo, Brazil

Purpose: We compared the semiology of psychogenic
non‐epileptic seizures (PNES) between patients from the
USA and Brazil. This international cross‐cultural compara-
tive study may expand understanding of PNES across the
borders.
Methods: We retrospectively investigated all patients with
PNES admitted to one epilepsy center in the USA and one
in Brazil. We classified their seizures into four classes:
generalized motor, akinetic, focal motor, and subjective
symptoms. All patients were interviewed by an epileptolo-
gist in both countries and were administered psychological
assessment measures, including questions about PNES risk
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factors. For the statistical analyses, we compared patients
from the two nations.
Results: Eighty‐nine patients (49 from the USA and 40
from Brazil) were studied. Patients from the two countries
were not significantly different with regard to sex and age,
but patients from Brazil had earlier age at onset (26 years
vs. 34 years; p = 0.004) and a significantly greater delay
in diagnosis (9.9 years vs. 5.6 years; p = 0.001). Some
characteristics of PNES were different between the two
groups; patients from the USA had generally more seizure
types and more often reported subjective seizures (55% in
the USA vs. 10% in Brazil; p = 0.0001). Clinical and his-
torical characteristics of the patients were not significantly
different.
Conclusion: Delay in diagnosis of PNES may represent a
major factor in resource‐limited countries. Large multi‐cen-
ter cross‐cultural studies may reveal subtle, but significant
cross‐cultural differences with respect to the semiological,
clinical, and historical aspects of PNES; however, patients
with PNES share more similarities than differences.

p523 | Cognitive Behavioural Therapy vs
Standardised Medical Care For Adults With
Dissociative Non‐Epileptic Seizures (CODES):
Baseline Characteristics Of Participants In A
Randomised Controlled Trial

L.H. Goldstein*, T. Chalder*, A.J. Carson†, S. Landau*,
P. McCrone*, N. Medford‡, J. Murray*, M. Reuber§,
M.P. Richardson*, J. Stone†, I. Perdue*, H. Callaghan†,
S. Feehan*, H. Jordan*, A. McGorlick§, I. Mosweu*, J. Read*,
E. Robinson*, J.D. Mellers‡

*Institute of Psychiatry, Psychology and Neuroscience, King's College
London, London, United Kingdom; †University of Edinburgh, Edinburgh,
United Kingdom; ‡South London and Maudsley NHS Foundation Trust,
London, United Kingdom; §University of Sheffield, Sheffield, United
Kingdom

Purpose: Our prospective, pragmatic multi‐centre ran-
domised controlled trial (RCT) sets out to evaluate the clini-
cal and cost effectiveness of Cognitive Behavioural Therapy
(CBT) (plus Standardised Medical Care – SMC) compared
to SMC alone in adults with dissociative seizures (DS).
Methods: Adults with DS without active epilepsy have
received their DS diagnosis and DS‐related information
from a neurologist/epilepsy specialist. Seizure occurrence
was then monitored fortnightly. Three months later patients
underwent psychiatric assessment and received further DS‐
related information. Those eligible patients who had experi-
enced DS within the previous 8 weeks, if consented to the
RCT, undertook detailed baseline assessments and were
randomised to receive either 13 sessions of CBT (including

a booster session) plus SMC or SMC alone. Patients con-
tinued to undergo fortnightly DS frequency monitoring,
with outcomes measured at 6 and 12 months after randomi-
sation. An intention‐to‐treat analysis will evaluate outcomes
relating to DS frequency, severity and freedom, quality of
life, psychological state, and health service use.
Results: By February 2017, 698 patients with DS had
been recruited to the study's screening phase from services
in England, Wales and Scotland. By the end of May 2017,
368 patients had been recruited to the RCT. Recruitment is
now complete. We will present baseline characteristics of
the sample in terms of our primary outcome (monthly sei-
zure frequency) and our secondary outcomes (including sei-
zure severity, anxiety and depression, general
psychological distress, beliefs about emotions, avoidance
behaviours, quality of life) as well as data on psychiatric
co‐morbidities in this large sample.
Conclusions: The study design and up‐to‐date progress
will be further described. Our achievements to date indicate
that fully‐powered RCTs with a rich data set are possible
in patients with DS.
Funding: NIHR HTA reference 12/26/01. ISRCTN
05681227.

p524 | Differential Diagnosis Of Nocturnal
Events

P. Özçelik*, A. Özer Çelik*, İ. Öztura*, B. Baklan*
*Dokuz Eylul University Hospital, Neurology, İzmir, Turkey

Purpose: Paroxysmal events of simple or complex motor
movements during sleep may be epileptic or non‐epileptic.
The main features of the differential diagnosis of these
paroxysmal events are parasomnias and nocturnal seizures
(mainly nocturnal frontal lobe epilepsy). Despite the use of
polysomnography (PSG) and electroencephalography
(EEG) recording in their differentiation, there are still no
clear clinical and electrophysiological diagnostic criteria.
On the other hand, sleep disorders of epileptic patients are
two times more common than healthy controls. Among
sleep disorders, obstructive sleep apnea syndrome (OSAS)
increases frequency of seizures due to increased hypoxia in
patients with epilepsy. OSAS treatment reduces the fre-
quency of nocturnal seizures and interictal discharges. The
aim of our study is to reveal the results of the PSG with
EEG recording which we made in our clinic.
Method: Patient datas in epilepsy and sleep disorder poly-
clinics of Neurology Department of Dokuz Eylül Univer-
sity were examined retrospectively between January 2014
and February 2017. There were eighteen PSG with EEG
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recordings that made because of preliminarly diagnose of
parasomnia, nocturnal seizures or OSAS.
Results: Evaluation of 18 patient's data; OSAS was
detected in 5 patients and interictal discharges were present
in one of them. Interictal discharges were present in the
EEG of 4 patients without non‐rapid eye movement
(NREM) parasomnia or OSAS. 3 patients diagnosed with
NREM parasomnia and 6 patient′s PSG was completely
normal.
Conclusion: The use of PSG with EEG recording is guid-
ing to make differantial diagnose between epilepsy and
parasomnia. In particular, the difficulties in distinguishing
between nocturnal frontal lobe epilepsy and parasomnias
have been shown in many studies in the literature. It
should also be kept in mind that patients with frequent noc-
turnal seizures need to be questioned in terms of OSAS
and evaluate them with PSG is an important factor in
reducing seizure frequency.

p525 | Hypnosis‐Induced Psychogenic Non‐
Epileptic Seizures In The Pediatric Epilepsy
Monitoring Unit – A Case Study

T. Sawchuk*, J.P. Appendino*, M. Scantlebury*
*Alberta Children's Hospital, Pediatric Neurosciences, Calgary, Canada;
†Alberta Children's Hospital Research Institute, Calgary, Canada;
‡University of Calgary, Cumming School of Medicine, Departments of
Pediatrics and Clinical Neurosciences, Calgary, Canada

Purpose: Psychogenic non‐epileptic seizure (PNES) provo-
cation via hypnotic induction has long been recognized as
a useful adjunct to eliciting events in the adult epilepsy‐
monitoring unit (EMU). Use of the method for eliciting
PNES events in children, however has received little atten-
tion. Our case study presents the successful provocation
and capture of PNES (recorded simultaneously via video
monitor and electroencephalography [EEG]) in a complex
case of a 12‐year‐old girl with two‐year history of refrac-
tory paroxysmal events.
Method: Our patient was admitted to the EMU following
nightly paroxysmal events involving bilateral limb move-
ments, non‐responsiveness with upward eye roll and uri-
nary incontinence without known trigger for what appeared
to be two types of events. These had persisted despite two
previous anti‐seizure medication trials following abnormal
EEG showing cortical slowing in frontal and occipital brain
regions. Following four‐days of 24‐hour monitoring with-
out eliciting any events, the patient underwent clinical psy-
chology assessment with suggestion this may help to
trigger an event. Upon discovery of a potential PNES trig-
ger, rationale for use of hypnosis and re‐experience of a

previous event under trance was described and consent
obtained from family to proceed.
Results: We present video and EEG data of the hypnosis
provocation procedure, including trance induction, contain-
ment of distressing memories, elicitation and resolution of
a PNES event while under trance. This event and another
elicited the following morning did not accompany epilepti-
form discharges, aiding in the diagnosis of PNES.
Conclusions: Difficult cases suggesting possibility of epi-
lepsy and/or PNES without capture of an event in the
EMU should be considered for provocation involving
trance induction and trigger of events. Our case study
demonstrates that a careful, team‐based multidisciplinary
approach to provoking seizures in the pediatric EMU can
yield vital information necessary to making accurate epi-
lepsy diagnoses, vastly improving the quality of lives of
children and their families.

p526 | Differences In Interpersonal And
Interactional Peri‐Ictal Behaviour Between
Epileptic And Psychogenic Nonepileptic Seizures

A. Wardrope*, S. Wong*, M. Oto†, M. Wolf‡, J. McLaughlin§,
M. Reuber*
*University of Sheffield, Academic Neurology Unit, Sheffield, United
Kingdom; †William Quarrier Scottish Epilepsy Centre, Glasgow, United
Kingdom; ‡NHS Ayrshire and Arran, Kilmarnock, United Kingdom; §NHS
Grampian, Aberdeen, United Kingdom

Purpose: To investigate hypothesised behavioural differ-
ences associated with epilepsy or Psychogenic Nonepileptic
Seizures (PNES) we examined ictal and peri‐ictal interac-
tions between patients and observers captured in the semi‐
naturalistic environment of a residential epilepsy monitor-
ing unit.
Method: Two clinicians without neurological expertise
(psychiatry trainees) blinded to epileptological diagnoses
independently rated predefined semiological and beha-
vioural, interactional and interpersonal features in video
recordings of 195 seizures from 50 patients. Epilepsy
experts independently categorised seizures / seizure disor-
ders as epileptic, PNES or mixed. We compared interac-
tional / interpersonal features with moderate (0.41≤κ<
0.61) or high (κ≥0.61) inter‐rater agreement in epilepsy
and PNES at seizure and patient level.
Results: Epilepsy experts categorised 100 seizures as
epileptic, 89 as PNES and 4 as mixed or indeterminate (24
patients had epilepsy, 18 PNES and 8 mixed disorders).
Seizure intensity responded to the presence of others in
PNES, but not in epilepsy (sensitivity=0.54, speci-
ficity=1.00, p< 0.001, κ=0.63). PNES patients were more
likely to demonstrate post‐ictal behaviour affected by the
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presence of others (sensitivity=0.80, specificity=1.00, p<
0.001, κ=0.57), and fluctuating intensity of ictal signs (sen-
sitivity=0.62, specificity=1.00, p< 0.001, κ=0.59). No dif-
ference was observed in whether patients fell down during
seizures (p=1.00, κ=0.79); or exhibited apparent impair-
ment of responsiveness (p=1.00, κ=0.63). Neither were
there differences between the PNES and epilepsy groups in
terms of patients alerting others of an impending seizure
(p=0.90, κ=0.57). Seizure‐level analysis produced qualita-
tively similar outcomes.
Conclusion: Our results support anecdotal claims that
patients with PNES, despite similar seizure severity in terms
of presence of warnings, ictal collapse and apparent impair-
ment of consciousness, show greater peri‐ictal responsivity
to interpersonal factors than those with epilepsy.

p527 | PNES Strategy In The Danish Capital
Region

K. Nørgaard*
*Rigshospitalet – Glostrup, Neurology, Glostrup, Denmark

Purpose: It is not trivial to diagnose epilepsy, since there
are a number of underlying causes to seizure phenomena.
PNES (psychogenic non‐epileptic seizures) is an important
example of such a differential diagnosis. Often patients
experience several admissions for epilepsy and start of
antiepileptic treatment before the PNES diagnosis is raised
and confirmed. Then patients are referred to a 12 visit pro-
gram with the clinical neuropsychologist.
Method: The neuropsychologist works in four dimension:
The first dimension is concrete and deals with the occur-
rence of seizures marked in the seizure diary. The other
dimensions is more subjective and reflects how the patient
refers to seizures. The third dimension reflects the alliance
between patient and the psychologist. The psychologist
places herself in the patients perspective and facilitate that
the patient dare to change and trust his own judgment. A
central point is to give the patient introspection into his sit-
uation. The last dimension focuses on the time evolution.
What happened in the past. What does the patient experi-
ence now. And finally it is important to make the patient
be explicit about current wishes for the future and reveal
the resistance and the limitations of the current situation.
Results: The program is over all efficient. Approximately
half of the patients stay in the program and the majority of
these get cured for the episodes. The other half of the
patients leave the program early due to lack of cooperation
and some because the initial suspicion of PNES is chal-
lenged by finding of psychopathology.

Conclusion: Even though the program is efficient, we
believe that there are room for improvement. We envision
a future of even more individualized intervention with
focus on what works in the individual and homework
based intervention where patients begin to navigate a new
seizure free environment even earlier in the process.

PSYCHIATRY AND EPILEPSY 1

28 AUGUST 2018

p528 | The Self‐Stigma Of People With Epilepsy:
Results Of A Qualitative Research

I. Kuramochi*, N. Horikawa†, S. Shimotsu‡, T. Hiwatashi§,
S. Kobayashi§, S. Watanabe*, M. Okazaki¶, M. Watanabe**,
T. Ota*
*Saitama Medical University, Saitama, Japan; †Saitama Medical
University Kawagoe Clinic, Saitama, Japan; ‡Kyoto Women's University,
Kyoto, Japan; §Saitama Medical Center, Saitama, Japan; ¶National
Center of Neurology and Psychiatry, Tokyo, Japan; **Shinjyuku Neuro
Clinic, Tokyo, Japan

Purpose: Stigma is a common psychological consequence
of chronic diseases, including epilepsy. Self‐stigma is fac-
tor that prompts patient with epilepsy (PWE) reject partici-
pating in society and treatment. There has been little study
done concerning self‐stigma of PWE in Japan. This study
aimed to consider factors that make the self‐stigma of
PWE.
Methods: Ten PWE were selected in psychiatry outpatient
clinics. The interviewer and the patient did not have the
acquaintance. Unstructured and semi structured interviews
were applied to obtain data. Transcribed interviews and
field notes were analyzed using qualitative content analysis
method. In addition, we performed the Beck depression
inventory (BDI) and Rosenberg self‐esteem scale to com-
pare the result of quantitative data with the result of quali-
tative data.
We had an interview to ten patients. The average age is 38
years, the sex ratio was M:F=4:6. The mean contraction of
a disease organization was 24.6 years. Based on the cate-
gories of epileptic symptoms, there were five patients with
focal epilepsy and also five patients with generalized epi-
lepsy. Five patients had completely controlled seizures,
three patients had experienced one or more seizures in the
previous month. There were five patients diagnosed as
depression by BDI.
Results: We analyzed word for word and were able to
confirm 200 cords in conjunction with stigmata of epilepsy.
Thestudy shows that the stigma of the PWE leads to
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depression among the patients. As a result of investigation,
those depressed patients talked more about issues relating
to strong self‐stigma, which made their self‐esteem lower.
It also shows that the patients with chronically poorly con-
trolled epilepsy tend to feel social isolation.
Conclusions: Reducing the self‐stigma of the epilepsy
patient has a good influence on self‐esteem of the patients,
and it is considered as an important element to raise the
degree of the social participation of the patients.

p529 | Perampanel As Part Of Anticonvulsant
Combination Therapy In Patients With Limbic
Epilepsy Personality Syndrome

I. Chekhonadskiy*, E. Pryanikova*, Y. Zhuravlyov*
*State Budgetary Establishment of Health Care, Orenburg Regional
Clinical Psychiatric Hospital No. 2, Orenburg, Russian Federation; †State
Budgetary Establishment of Health Care, Orenburg Regional Clinical
Psychiatric Hospital No. 2, Orenburg, Russian Federation, Orenburg,
Russian Federation; ‡Orenburg State Medical University, Orenburg,
Russian Federation

Purpose: To determine the most effective anticonvulsant
combination for the treatment of patients with personality
disorders, to evaluate aggressiveness as a common undesir-
able effect of perampanel therapy.
Method: The study sample consisted of 90 patients
divided into three groups, each containing 30 subjects.
Group 1: 17 males and 13 females (mean age: 38.6 years)
treated with perampanel (PMP) in combination with carba-
mazepine (CBZ).
Group 2: 21 males and 9 females (mean age: 36.6 years)
treated with perampanel and valproic acid (VLP).
Group 3: 19 males and 11 females (mean age: 34.76 years)
treated with perampanel and lamotrigine (LMT).
Subjects enrolled in the study had been diagnosed with
limbic epilepsy personality syndrome (F 07.02). The diag-
nosis was made in accordance with the ICD 10. Study sub-
jects were followed up for two months. Patients were
evaluated three times using the following methods: the
Leonhard – Shmishec personality accentuation type ques-
tionnaire, the SCL‐90 symptomatic questionnaire, and the
Buss – Durkee aggressiveness and hostility inventory.
Results: There were changes in the scores of symptomatic
scales: anxiety increased and psychoticism decreased in the
CBZ + PMP group. The following scores decreased in the
PMP + VLP group: anxiety, obsessiveness, and somatiza-
tion. Minor decreases in somatization, anxiety, and psy-
choticism were observed in the PMP + LMT group.
Patients in the PMP + CBZ group had high “physical
aggression,” “anger,” and “verbal aggression” scores prior
to treatment. All these scores had increased by the second

evaluation and decreased by the third. However, the overall
aggressiveness score (physical aggression + anger + verbal
aggression) and the hostility score (offence + irritation)
tended to decrease.
Conclusion: Subjects of the PMP + VLP group had the
lowest scores on the majority of scales, so they had the
minimal aggressiveness and hostility scores.

p530 | Cognitive‐Behavioural Therapy Does Not
Meaningfully Reduce Depression In Most People
With Epilepsy: A Systematic Review With A
Reliable Change Analysis

A. Noble*, J. Reilly*, J. Temple*, P. Fisher*, D. Snape‡

*University of Liverpool, Department of Psychological Sciences,
Liverpool, United Kingdom; †St. Olavs University Hospital, Nidaros DPS,
Division of Psychiatry, Trondheim, Norway; ‡University of Liverpool,
Department of Psychological Sciences, Southport, United Kingdom

Purpose: Psychological treatment is recommended for
depression and anxiety in those with epilepsy. This review
used standardised criteria to evaluate, for the first time, the
clinical relevance of any symptom change these treatments
afford patients.
Method: Databases were searched until March 2017 for
relevant epilepsy trials in adults. Trial quality was assessed
and trial authors asked for individual participants’ pre‐ and
post‐treatment distress data. Jacobson's methodology deter-
mined the proportion in the treatment and control arms
demonstrating reliable symptom change on primary and
secondary outcome measures and its direction.
Results: Search yielded 580 unique articles; 8 trials were
eligible. Individual participant data for 5 trials – which
included 398(85%) of the 470 participants randomised by
all trials – was received. The treatments evaluated lasted
~8 hours and all incorporated cognitive‐behavioural therapy
(CBT). Depression was the primary outcome in all; anxiety
a secondary outcome in one. On average, post‐treatment
assessments occurred 12 weeks following randomisation, 2
weeks after treatment finished. Trial quality was judged
‘good’. Pooled risk difference indicated likelihood of reli-
able improvement for depression was significantly higher
for those randomised to CBT. Extent of gain was though
low – the depression of most (66.4%) participants receiving
treatment remained ‘unchanged’. Only 31.2% made a ‘reli-
able improvement; 2.4% ‘reliably deteriorated’. The effect
of the treatments on secondary outcome measures, includ-
ing anxiety, was also low.
Conclusion: Existing CBT treatments have limited benefit
for depression in epilepsy. Most people receiving this
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treatment do not reliably improve. CBT's long‐term effect
and its benefit for anxiety remains to be determined.

p531 | Factors Related To Quality Of Life In
Patients With Epilepsy

M. Okazaki*, A. Sunaga*, S. Watanabe*, N. Ikegaya‡,
Y. Kimura‡, Y. Kaneko‡, M. Iwasaki‡

*National Center Hospital of Neurology and Psychiatry, Department of
Psychiatry, Kodaira, Japan; †Saitama Medical University Hospital,
Department of Psychiatry, Moroyama, Japan; ‡National Center Hospital
of Neurology and Psychiatry, Department of Neurosurgery, Kodaira,
Japan

Purpose: To examine the factors affecting the quality of
life (QOL) of patients with epilepsy (PWE).
Method: One hundred twenty‐eight PWE (63 women, 65
men; age 32.4±11.0 years; focal epilepsy [n=108], genetic
epilepsy [n=20]) answered a self‐completed questionnaire
about their own QOL and social functions. The questions
on social function asked about the following topics: psychi-
atric/psychological problems, underestimation by others,
overestimation by others, communication, understanding,
restrictions due to seizures, restrictions due to antiepileptic
drugs (AEDs), and memory. The PWE self‐evaluated their
own state with a rating from 0 (worst) to 10 (best). Objec-
tive factors such as seizure frequency, duration of disease,
years of education, and number of AEDs were also investi-
gated. Statistical analyses were performed using Spearman's
correlation coefficient.
Results: Self‐assessment ratings of QOL correlated most
significantly with psychiatric/psychological problems
(r=0.692), followed by communication (r=0.526), underes-
timation by others (r=0. 515), understanding (r=0.478),
restrictions due to AEDs (r=0.383), restrictions due to sei-
zure (r=0.364), overestimation by others (r=0.350), and
memory (r=0.305; p< 0.05 for all). There were no signifi-
cant correlations between QOL and seizure frequency,
duration of disease, years of education, and number of
AEDs.
Conclusion: The results suggested that QOL of PWE is
affected by the level of their subjective social function.
Especially, problems of mental health and interpersonal dif-
ficulties would strongly influence the QOL of PWE rather
than their seizure status.

p532 | The Relationship Between Mentalizing
Skills And Stigmatization In Epilepsy Patients

L. Inanc*, Y. Unal†, U.B. Semiz*, G. Kutlu†

*Mugla Sitki Kocman University School of Medicine, Psychiatry, Mugla,
Turkey; †Mugla Sitki Kocman University School of Medicine, Neurology,
Mugla, Turkey

Purpose: The aim of this study is to evaluate epilepsy
patients according to the mentalizing skills, depression,
anxiety and stigmatization. The relation between stigmati-
zation and mentalization in those patients is also
researched. Determining the stigmatization and mentalizing
skills in patients diagnosed with epilepsy may help greatly
in their treatment process.
Method: The patients who applied outpatient epilepsy
clinic were conducted. 30 patients were taken into the
study. Epilepsy patients′ group was administered the fol-
lowing battery of tests: Reading the mind in the eyes
(RTME), Beck Anxiety Scale (BAS), Beck Depression
Scale (BDS), Epilepsy Stigma Scale (ESS), Internalized
Stigma of Mental Illness Scale (ISMIS), Mini International
Neuropsychiatric Interview (MINI).
Results: The mean scores of depression assessed by Beck
Depression Scale were 10.70 ± 7.67 (mild depression).
Beck Anxiety mean scores were 14.20 ± 10.75 (mild anxi-
ety); ISMIS mean scores were 52.56 ± 12.97; ESS mean
scores 25.80 ± 7.19; RTME mean scores were 18.86 ±
3.93. There was no statistically significant correlation
between anxieties, depression scores and mentalizing scores
(p> 0.05). When the relationship between mentalizing abil-
ities and stigmatization of epilepsy patients were examined,
significant negative correlation between ISMIS mean scores
and RTME mean scores was determined (p< 0.01). A mid
level positive correlation was found between ISMIS total
scores and BDS, BAS mean scores (p< 0.05).
Conclusion: There is a relation between stigmatization and
mentalizing abilities. It is a subject of curiosity whether
better mentalizing abilities help these patients not to inter-
nalize stigmatization. It could be helpful to conduct a wider
scale study with epilepsy patient groups to further study
mentalizing abilities and stigmatization. It is expected that
mentalization based psychotherapy might be beneficial for
epilepsy patients.
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p533 | Epilepsy Treatment In Patients With
Comorbid Suicidality: Ethical, Clinical Social
Aspects

E. Mikhalovska-Karlova*, O. Mikhailova†, V.A. Karlov‡

*Evdokimov Moscow State University of Medicine and Dentistry,
Neurology, Moscow, Russian Federation; †The Institute of Living,
Hartford, CT, United States; ‡Moscow State Medical and Dentistry
University, Department of Neurology, Moscow, Russian Federation

Purpose: To assess the physicians’ motivation to apply
bioethical principles, consider social factors, and utilize an
interdisciplinary approach, while considering its implica-
tions in treatment of the patients with epilepsy and comor-
bid suicide risk.
Method: Sociological surveys, interviews with 285 neurol-
ogists; participating in expert ethics committees; 13 years
of clinical experience providing direct care to the patients
with mood disorders and elevated suicide risk, Individual
and group psychotherapy in inpatient and outpatient set-
tings.
Results: We propose an algorithm of ethical and psychoso-
cial applications to the medical care of patients with epi-
lepsy and comorbid suicide risk. Physician's Index of
motivation to apply principles of Bioethics is high: 0.8 –
0.95. However, while over 97% try to follow them in their
medical practice, only 12% have superficial familiarity with
specific principles of Bioethics. 29% cannot identify the
type of model they use in their work. 70% of the doctors
admitted that there is a significant deficit in their knowl-
edge of Bioethics and its application. When treating comor-
bid patients, many neurologists refer them to psychiatrists.
However, in Russia with its history of punitive psychiatry
and lack of trust in the concept of confidentiality, patients
rarely follow such referrals out of fear of further stigmati-
zation and discrimination. Psychotherapy can become an
effective alternative under such conditions.
Conclusion: Adherence to the principles of bioethics and
their application on all stages of treatment of this vulnera-
ble population can enable the epileptologist to provide a
holistic approach to the patient as a person and corroborate
with other professionals in order to meet their patients’
clinical and psychosocial needs. This will help clinicians to
fight stigmatization and discrimination and, if not resolve,
then at least decrease the acuity of the problem. Bioethical
education of Russian doctors requires improvement.
Bioethics should become an integral part of the continuous
medical education.

p534 | Prevalence And Risk Factors Of
Depression And Anxiety Among Patients With
Convulsive Epilepsy In Rural West China

H.J. Wang*, G. Tan*, L.N. Zhu*, Y. Deng†, J. He†, Y.J. He†,
D. Zhou*, L. Liu*
*West China Hospital, Sichuan University, Chengdu, China; †Sichuan
Center of Disease Control and Prevention, Chengdu, China

Purpose: Depression and anxiety are common comorbidi-
ties of epilepsy. The prevalence and risk factors of them,
however, have yet to be identified for patients with convul-
sive epilepsy (PWE) in rural west China.
Method: PWE patients were enrolled from the rural west
China. The Chinese version of the Generalized Anxiety
Disorder‐7 (GAD‐7) and the Chinese version of the Neuro-
logical Disorders Depression Inventory for Epilepsy (C‐
NDDI‐E) were used to evaluate the anxiety and depression.
We also assessed the quality of life using the Quality of
Life in Epilepsy Inventory (QOLIE‐31), and the social sup-
port of PWE patients using the Social Support Rating Scale
(SSRS). Logistic regression analysis was performed to
identify the independent risk factors of depression and anx-
iety, respectively. Analysis of variance (ANOVA) was used
to investigate the association between the quality of life
and depression and anxiety.
Results: A total of 458 PWE were included, of them
33.4% had anxiety and 52.6% had depression. The scores
of SSRI (OR=0.954, 95%CI: 0.923–0.985, p=0.005) and
seizure frequency (OR=0.68, 95%CI: 0.523–0.882,
p=0.004) were independent risk factors of anxiety, and the
annual income (OR=0.661, 95%CI: 0.478–0.913, p=0.012)
was independent risk factor of depression. PWE with both
depression and anxiety had a significant decrease in the
overall and each subtotal scores of QOLIE‐31.
Conclusion: Patients with convulsive epilepsy have a high
prevalence of depression and anxiety in rural west China,
which may impact the life quality of patients. Identifying
the risk factors early may be helpful to timely manage
these symptoms.
Acknowledgment: This study was funded by the Chinese
Ministry of Health and the Sichuan Province Health
Bureau.

S244 | ABSTRACTS



SOCIAL ISSUES 2

28 AUGUST 2018

p535 | Experience, Knowledge And Uncertainties
Of The Families In West Syndrom – How Do They
Built Their Approaches: An Anthropological
Analysis

S. Arborio*, E. Simon*, S. Auvin†, A. De Saint Martin§

*University of Lorrain, CREM (EA 3476), Nancy, France; †Paris Diderot
University, Paris, France; ‡Robert‐Debré Hospital & INSERM U1141,
Paris, France; §Center of reference for rare epilepsies, Strasbourg,
France; ¶Hôpitaux Universitaires de Strasbourg, Hôpital de Hautepierre,
Strasbourg, France

A multidisciplinary research (Three anthropologists
(CREM‐University of Lorraine, two neuropediatric depart-
ments of the Robert Debré hospital and the Strasbourg uni-
versity hospital and three associations of families: Injeno,
Enfants de West and ASTB) focused on the ways in which
knowledge is constructed by families in the case of West′s
syndrome (WS). Patients had heterogeneous symptomatic
and prognostic forms, with or without known etiology.
To describe and analyze how the knowledge and “know‐
how” related to the disease and treatments are based on:
1. the path of illness / disability

2. complex diagnostic and therapeutic routes

3. the life story of families

Two axes have been particularly observed:
1. Practices and knowledge of the families relating to

the identification of the WS.
2. Family Practices and Knowledge of Drugs and

Behavioral Requirements.

The survey covered 30 families with children aged from 11
months to 15 years (12 girls and 18 boys):
60 semi‐structured interviews were conducted with the
mothers,
1. Participating observations were made at the hospitals

and at the families homes during 18 months
2. Exchange analysis were conducted through the dis-

cussion forum (Facebook Enfants de West).

Preliminary results emphasize the importance of experience
in building mothers′ knowledge of care. This experience
gives rise to profound questions about scientific knowl-
edge, illness and disability and their personal and family
balance. This global situation makes it difficult – indeed, in
some cases impossible – to develop knowledge as such.
We would rather talk here about “being” and “knowing‐

how” to describe the skills developed by parents, or even
by siblings.
These results have an impact to build patient educational
programs, through a global approach rather than an exclu-
sive medical one. Emphasizing the families experiences
(knowing how) instead of only the medical “knowing that”
help to adapt educational programs to families daily care.

p536 | Korean Epilepsy Patient's Referral
Pattern To Epilepsy Center

J.H. Lee*, J.H. Park†, S.-H. Hwang‡

*National Health Insurance Service Ilsan Hospital, Neurology, Goyang‐si,
Republic of Korea; †Sanggye Paik Hospital, Inje University College of
Medicine, Neurology, Seoul, Republic of Korea; ‡Hallym University
Hospital, Neurology, Seoul, Republic of Korea

Purpose: We investigated the transference patterns of
epileptic patients in NHIS Ilsan Hospital Clinic and their
related social variables, in order to formulate the optimal
role of tertiary epilepsy program.
Method: From July 2014 to July 2017, 271 patients were
serially registered to NHIS Ilsan Hospital Epilepsy Clinic
for the first time in their lives. The contents of epilepsy
registry were reviewed and analyzed.
Results: 1) Referral Route: self referral through mass
media was 39.2% and physician referral was 60.8%(primary
physician 32.7%, psychiatrist 13.4%, neurologist 10.6%,
rose club 4.1%)
2) Majority of the patients (88.2%) was seeking for the bet-
ter management of longstanding epilepsy, whereas 11.8%
was for initial diagnostic issue.
3) Duration of illness before the referral was less than 1
year 8.2%, 1 to 5 years 28.7%, 5 to 10 years 20.4%, 10 to
20 years 30.2%, over 20 years 12.5%.
4) Age at the registration was below 10 7.7%, 10 to 20
26.6%, 20 to 30 38%, 30 to 40 19.7% over 40 8.2%
5) Tentative variables such as seizure type, frequency, edu-
cation, rural vs urban living and job occupancy were not
correlated with referral patterns.
Conclusion: At the present time, a tertiary epilepsy center
confronts a variety of heterogenous patient population, with
wide clinical spectrums, which renders the formulation of
specific task very difficult.
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p537 | The Sociometric Status Of Children With
Epilepsy In Regular Schools In The Czech
Republic

D. Buršíková Brabcová*, J. Kohout*, Z. Východská*,
B. Beňová†, P. Kršek†

*University of West Bohemia, Faculty of Education, Plzen, Czech
Republic; †Motol University Hospital, Department of Paediatric
Neurology, Prague, Czech Republic; ‡2nd Faculty of Medicine, Charles
University, Prague, Czech Republic

Purpose: It is known that status of children with epilepsy
(CWE) in schools is difficult because of stigma related to
this disease. We aimed to evaluate variables potentially
affecting sociometric status of CWE attending regular
Czech schools such as cognitive and behavioural comor-
bidities, knowledge about epilepsy and perceived epilepsy‐
related stigmatization among their peers.
Method: In total, 1594 classmates of 91 CWE aged 8–15
years participated in the study. They fulfilled Long‐Jones
sociometric test, a 11‐item knowledge test and the 21‐item
Czech version of Stigma Scale of Epilepsy.
Results: We found that 70 % of children with epilepsy
(CWE) have an average sociometric status compared with
62 % in the general population. However, the proportion of
CWE rejected by their peers was higher than among other
children (20 % compared with 11 %; p = 0.007) and only
3 % were preferred (“stars”) compared with 11 % in the
general population (p=0.019). In the group of CWE diag-
nosed with a specific learning disability and/or ADHD
(n=32), the proportion of rejected individuals was even 38
% compared with only 10 % among CWE not having these
comorbidities (p=0.002). The lower sociometric status of
CWE was correlated with higher level of epilepsy‐related
psycho‐social stigmatization from the perspective of their
peers (r =0.39, p< 0.001) and no effect of knowledge
about epilepsy was observed (r =0.03, p>0.05). Higher
sociometric status (p = 0.013) of CWE was found in the
classes where a majority of pupils knew about the epilepsy
of their classmate.
Conclusion: Our study suggests that especially CWE with
learning difficulties and/or ADHD tend to be rejected by
their peers in regular schools. It is to believe that these
children are at greater risk of being bullied and thus special
attention should be devoted to them by teachers and educa-
tional experts.

p538 | Impact Of Severe Childhood Epilepsy On
Siblings Under 18 Years Of Age

L.D. Bailey*, A.R. Gammaitoni*, B.S. Galer*, L. Schwartz†,
C. Schad*
*Zogenix, Inc., Medical and Scientific Affairs, Emeryville, United States;
†University of Washington, Department of Rehabilitation Medicine,
Seattle, United States

Purpose: The Sibling Voices Survey evaluates the psy-
chosocial impact of growing up with a sibling affected by
Dravet syndrome (DS), Lennox‐Gastaut syndrome (LGS),
or other severe childhood epilepsies.
Methods: Four online institutional review board (IRB)‐
approved surveys were developed (parents, siblings 9–12yr
old (yo), 13–17yo and ≥18yo) in consultation with patient
communities and healthcare professionals. Participants were
recruited via social media.
Results: The survey website (www.siblingstudy.com)
received 252 submissions over 5 months. Siblings < 18yo
completed 41 surveys (9–12yo, n=24; 13–17yo, n=17).
The average age was 11.7±2.0y (mean±SD); 44% were
female. Grade level averaged 6.7±2.1 (range, 3–11).
Patient diagnoses were DS (n=21), LGS (n=1), and other
epilepsy (n=11). The top most difficult aspects for 9–12yo
were “feeling worried/scared when their sibling has sei-
zures” (58%), “not getting as much attention from mom/
dad” (50%), “having activities changed due to their sibling
getting sick/having seizures” (46%), and for the 13–17yo,
“parents being stressed/unhappy” (59%), “feeling worried/
scared when their sibling has seizures” (59%), “having to
help out more at home” (53%), and “embarrassed by odd
behaviors” (53%). The 3 most frequently reported emotions
by 9–12yo were feeling “easily scared” (58%), “down/sad/
unhappy” (58%), and “grumpy/cranky” (54%), and for 13–
17yo, “irritable/easily frustrated” (53%), “down/unhappy”
(47%), and “having bad dreams/nightmares” (41%). More
9–12yo (58%) than 13–17yo (13%) reported feeling uncom-
fortable talking about their sibling's diagnosis. Most sib-
lings talked with family members (9–12yo, 89%; 13–17yo,
94%); 50% of 13–17yo also spoke to friends. Among 9‐
12yo, 79% reported fearing their sibling might die. Among
13–17yo, 71% reported being talked to about this possibil-
ity; of those, 42% reported somewhat to extreme stress/
worry related to this.
Conclusions: The Sibling Voices Survey identifies sibling‐
specific concerns about growing up with brothers/sisters
with epilepsy. Focusing resources in these areas could
improve family psychosocial dynamics and functioning.
Zogenix, Inc. funded this study.
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p539 | Socio‐Demographic, Clinical Characteristic
And Social Life Of Patient With Epilepsy

K. Yeni*, Z. Tulek*, N. Bebek†

*Istanbul University, Florence Nightingale Faculty of Nursing, Istanbul,
Turkey; †Istanbul University, Faculty of Medicine, Istanbul, Turkey

Purpose: The aim of this study is to examine socio‐demo-
graphic, clinical characteristics and social life of patients
with epilepsy.
Method: This descriptive study was carried out between May
2014–May 2016 at the epilepsy outpatient clinic af a univer-
sity hospital. The study consisted of 400 patients with epi-
lepsy. A semi‐structured questionnaire was used to evaluate
the descriptive characteristics of the patients and social life.
Results: Four hundred patients were included in the study
and those 53.3% were women and the average age was
33.2. It was found that 46.5% were single, 18.6% were
unemployed, 73.3% had generalized type seizures and
42.3% had more than one seizure per month. The most fre-
quently used drugs were levatiracetam (51.2%), carba-
mazepine 42.5%, Na valproate 20.8% and lamotrigine
17.0%. 38.3% of the patients (n= 153) reported side effects
of antiepileptic drugs. The most frequent side effects
reported by the patients were sleep and drowsiness 35.8%,
cognitive problems (such a forgetfulness) 25.8%, irritability
13.2%, weight gain 11.3% and hair loss 10.6% respectively.
Only one patient (0.7%) reported that they had sexual prob-
lem interestingly. 24.8% of patients (N = 99) reported that
their private life was affected. The percentage of patients
who did not go to school or who dropped out of school
due to epilepsy was 10.5%, did not go to work or fired
from work was 16.5% and could not drive was 20.5%.
Conclusion: It has been found that private life of patients
with epilepsy has affected adversly and they has been
many social problems. Despite the rapid progress in medi-
cal treatment, it is not possible to say that the same pro-
gress in the psychosocial life of patients with epilepsy. It is
very important that both patients and the community be
informed about epilepsy to avoid this negative situation.

p540 | Education Project In Schools: To Know
Epilepsy And Manage An Epileptic Crisis In A
School Environment

C. Calabrese*, T. Renzetti*, I. Pannacci*, R. Rainò*,
A. Giuffrida*, N. Pietrafusa*, L. De Palma*, M. Trivisano*,
P. De Liso*, N. Specchio*, F. Vigevano*
*Children's Hospital Bambino Gesù, Neuroscience, Roma, Italy

Purpose: To educate school staff to properly manage an
epileptic seizure by increasing the safety of young people

in schools and by promoting the use of emergency medi-
cines. All this to reduce access to the emergency rooms
and the distance between hospitals and territory.
Method: Two‐hour training sessions for school staff dedi-
cated at illustrating the pathology and the correct manage-
ment of epileptic seizures. During the meetings two
questionnaires are distributed: one ex ante for personal data
and information on the knowledge of epilepsy, the avail-
ability at giving drugs and anxiety regarding crisis manage-
ment; and an ex post to verify the acquired knowledge.
Semi‐structured interview at schools after 6–12 months
from training to assess whether epileptic seizures have
occurred and how they have been managed.
Results: 570 questionnaires were given between 2016 and
2017. The analysis showed an increase in the knowledge
of the correct behaviors to be kept during an epileptic crisis
(from 11.6% to 65.9%), a reduction in anxiety (media: pre
3.5; post 2.9 in a scale 1–5) and an increase in giving
drugs. The semi‐structured interview was aimed at 36
schools. There were 12 episodes in which only once (1/12)
a hospitalization was performed and in two cases (2/12) the
ambulance was called.
Conclusion: It can be said that the training course is effec-
tive to improve the knowledge on epilepsy and on the man-
agement of epileptic seizures with a greater availability of
school staff to deal with the disease. A greater preparation of
the teachers could lead to a reduction in hospitalization.

p542 | How to manage the impossible (HMI)?
Anthropological research: understanding parents
facing diagnosis of dravet syndrome in their child

T. Korsak*, N. Coqué†, E. Marie-Conia‡, O. Dulac§

*Association Clean Language, Saumur, France; †UMR MIA Paris,
AgroParisTech, INRA, Paris‐Saclay University, Paris, France; ‡Dravet
Syndrome Alliance, Malesherbes, France; §Paris Descartes University,
Paris, France

Purpose: Dravet Syndrome (DS) is a refractory epilepsy
that begins to affect 6‐month‐old children. This research
aims at supporting the medical profession understand how
families cope with raising a child affected by Dravet Syn-
drome and suggests new ways of helping them face diag-
nosis.
Method: 2011–2016 Anthropological research:If DS is to
be effectively managed, it is necessary to understand the sev-
ere strain that parents go through and recognise the nature of
their coping mechanisms. Using participant observation both
in a hospital (Necker, Paris) and in several European chari-
ties, followed by in‐depth facilitation (25parents), this study
has modelled parent's stratagems in the form of a develop-
mental structure called: The butterfly parent.
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2016–2017 Clinical Evaluation:
Qualitative approach: A group of 8 parents gathered for
monthly workshops. Using a psychotherapeutical technique,
Clean-Language, participants were invited to discover each
step of the model and to ascertain new coping strategies.
Semi‐structured interview: 20 DS parents responded to an
online self‐assessment questionnaire, followed by an inter-
view that helped them identify their position in the model.
Results: The study shows that only 55% of DS diagnoses
are delivered face‐to‐face by the medical profession sug-
gesting that the impact on families is significantly underes-
timated. This study pleas for a reinterpretation of what
parents face and questions the common understanding of
having to mourn an “ideal child” (Kubler‐Ross). In fact,
parents go through a deep ontological transformation which
is, when adequately supported potentially a process of
empowerment. In accordance, the complexity of dealing
with rare diseases necessitates from doctors a parallel
health care professional development that focuses on what
families face when coping with SD.
Conclusion: This research provides the health profession
with an adequate framework to empower parents facing DS
in their child. This model could potentially apply to other
chronic rare diseases.

p543 | Psychosocial Impact Of Epilepsy On
Adolescence: A Qualitative Investigation To
Obtain Subjective Perspective On Living With
Chronic Illness

B. Ragni*, S. Cappelletti†, I. Tondo†, S. Gentile†, M. Trivisano†,
L. De Palma†, N. Pietrafusa†, F. Vigevano†, N. Specchio†

*LUMSA University, Rome, Italy; †Bambino Gesù Children's Hospital,
Rome, Italy

Purpose: Adolescents with epilepsy face the challenges of
a chronic illness which influence both peer relationships
and autonomy's development. Qualitative research repre-
sents a methodology for investigated their experiences pro-
viding a deeper exploration than quantitative methods
(McEwan MJ et al. Seizure 2004; 13:3–14.). Focus group
techniques can increase psychological adjustment to illness
promoting discussion between adolescents facing same
health conditions. Main aim of our study was to examine
epilepsy's psychosocial impact on adolescence through
direct exploration of patients'perspective.
Method: Focus group technique and qualitative analysis
were utilized. 8 adolescents aged between 15 to 20 years
(5 F, 3 M) referred to the Neurology Division of Bambino
Gesù Children′s Hospital in Rome participated. The group
was held one day a week for 15 times. Group was audio‐

taped to enable verbatim transcription. Participants were
asked to discuss on issues identified in previous literature,
encouraged by visual prompts and moderators’ participa-
tion. They also completed QOLIE‐AD‐48 (Cramer JA et al.
Epilepsia 1999; 8:1114–1121.) and an ad hoc semi‐struc-
tured interview that investigates the importance of inform-
ing people about epilepsy. Data were transcribed and
analysed by independent researchers. QRS NVivo 11.4.3
was used to help generate central themes.
Results: Despite QOLIE‐AD‐48 not revealed clinical
results: Epilepsy Impact (M= 76.13; SD= 13.03), Social
Support (M= 83.13; SD= 14.36) and Stigma (M=72.25;
SD= 13.09), qualitative analysis identified 4 main themes
which stressed out the psychosocial impact of epilepsy on
adolescence (Peer relationships and acceptance, Autonomy,
School, Future). Furthermore, adolescents highlight the
importance of explain epilepsy to stop negative beliefs
(50%) and to enable people to help with seizures (37.5%).
Conclusion: According to previous similar research, our
findings highlight the importance of using qualitative meth-
ods to investigate epilepsy's psychosocial impact on adoles-
cence and to guide clinical practice in promoting patients’
development, reducing restrictions on autonomy and diffi-
culties in peer relationships.
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p545 | Status Epilepticus With Recurrent Acute
Necrotizing Encephalopathy In A Child

S.M. Park*, S.H. Park*, Y.S. Kwon*
*Inha University Hospital, Pediatrics, Incheon, Republic of Korea

Purpose: Acute necrotizing encephalitis (ANE) is a rare
disease with rapid onset of fever, seizures and decreased
consciousness after viral infection. Ran‐binding protein 2
gene (RANBP2) mutations are associated with genetic and
recurrent ANE. Brain magnetic resonance imaging feature
is characterized by involving thalami, brainstem, cerebel-
lum and white matter symmetrically.
Method: We report a case which was conducted with
RANBP2 gene test.
Results: A 3‐year‐old girl visited the emergency care unit
after 30 minutes of seizure with motionless, upward eyeball
and rapidly progressed to stuporous mental status. The
patient had a history of ANE at 11 months of age. Since
then, she has been in good health without any
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complications. Five days before admission, she had a fever
of up to 40°C.. On the day before admission, a generalized
weakness began, and there were episodes of vomiting. The
neurological examination revealed increased motor tone
and deep tendon reflexes and positive bilateral Barbinski
reflexes, and showed decorticated posturing. Laboratory
results and CSF test were normal. Brain MRI revealed
hypointense on T1 and hyperintense on T2 in thalamus,
hypothalamus, midbrain, pons, medulla, were similar to the
previous locations (Fig2). Sleep electroencephalography
(EEG) showed slightly suppressed background activities.
We started on anti‐epileptic drugs (lorazepam, phenytoin,
continuous midazolam) and intravenous methylprednisolone
therapy for 4 weeks and administered antibiotic therapy
and acyclovir. After one month, MRI showed improve-
ment. However, Cognitive and motor function were not
recovered. RANBP 2 gene performed during admission
revealed a positive result (c.1754c>T:p.Thr585met)(Fig3).
The patient is undergoing rehabilitation.
Conclusion: We report a case of status epilepticus with
recurrent ANE who had a RANBP2 gene‐mutation in a
child.

p546 | Does Perampanel Affect The
Electroencephalogram? Clinical Observation

O. Rakhmanina*, E. Levitina*
*Tyumen Medical University, Tyumen, Russian Federation

Purpose: To describe the clinical case of suppression of
the electrical status epilepticus of sleep in the administra-
tion of perampanel.
Method: Retrospective and prospective (for 2 years) obser-
vation of the girl M., 11 years old with structural focal epi-
lepsy associated with ESES. Night 8‐hour video EEG‐
monitoring were performed 1 time in 3–6 months.
Results: The patient was born premature at the 28 weeks,
she had suffered from intrauterine infection and progressive
hydrocephalus, and underwent ventriculo‐peritoneal shunt-
ing in 3 months. MRI: partial agenesis of corpus callosum,
tonsils of the cerebellum, substitutive hydrocephalus. At
the neurological statues: cerebral palsy, GMFCS IV,
CFCSII. There were the febrile epileptic statuses of focal
motor seizures with transition to bilateral tonic‐clonic twice
at 2 years 10 months and 4 years. ESES (index of diffuse
spike‐wave activity of slow‐wave sleep > 85%) was first
registered in 7 years. She had received: high dosages of
valproate, topiramate, levetiracetam, that didn't affect
(indices of 70–85–90%). Sulthiame, clobazam are not regis-
tered in the Russian Federation. There was attempt to add
ethosuximide, which caused vomiting. Hormonal therapy

was not performed for a number of reasons. Taking into
account, that according to the studies, there is a wide spec-
trum of the action of the perampanel on focal and general-
ized seizures, and the own clinical experience of
suppressing the phenomenon of secondary‐bilateral syn-
chronization on EEG in other patients perampanel 4 mg
was added to valproate. After 6 months of application the
index of spike‐wave activity of slow‐wave sleep (more
focal EEG abnormalities) is 50%, and after 1 year – 10%.
There were side effects of transient lethargy, drowsiness in
the evening.
Conclusion: Probably, presented clinical observation
demonstrates additional points of application in the admin-
istration of the perampanel.

p547 | Nonconvulsive Seizures And
Nonconvulsive Status Epilepticus Definition In A
Pediatric Intensive Care Unit

N. Olgac Dundar*, D. Cavusoglu†, P. Arican‡, P. Gencpinar*,
F. Kamit Can§, N. Zengin¶, A.B. Anıl**
*Faculty of Medicine, Izmir Katip Celebi University, Department of
Pediatric Neurology, Izmir, Turkey; †Faculty of Medicine, Afyon Kocatepe
University, Department of Pediatric Neurology, Afyon, Turkey; ‡Tepecik
Education and Research Hospital, Department of Pediatric Neurology,
Izmir, Turkey; §Tepecik Education and Research Hospital, Department of
Pediatric Intensive Care, Izmir, Turkey; ¶Buca Obstetrics and Gynecology
and Children Hospital, Department of Pediatric Intensive Care, Izmir,
Turkey; **Faculty of Medicine, Izmir Katip Celebi University, Department
of Pediatric Intensive Care, Izmir, Turkey

Purpose: We aimed to identify frequency, etiology, initial
presentation, electroencephalogram and neuroimaging find-
ings of non‐convulsive seizures (NCS) and non‐convulsive
status epilepticus (NCSE) in the pediatric intensive care unit.
Methods: We performed a prospective study of 36 patients
who underwent continuous electroencephalographic (cEEG)
monitoring in the pediatric intensive care unit. We evalu-
ated to search the data of demographics, physical examina-
tion, clinical diagnoses, clinical seizures, findings of EEG
and neuroimaging findings.
Results: We identified 36 patients who were admitted to
the PICU during the study and the patients underwent
cEEG due to an acute onset of consciousness change. The
mean age was 67.9 months (range 3 months to 15.8 years).
The male to female ratio was 0.89:1. Mortality during
intensive care admission involved 22.2 % of patients (10 of
36). Four of 36 patients were found to have NCS and one
patient was identified as manifesting NCSE. Four patients
with NCS were male and the patient diagnosed NCSE was
female. The etiology of NCS included: one patient with
subdural hematoma and cerebral hemorrhage, one patient
with subarachnoid hemorrhage, one patient with pneumonia
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and one patient with electrical injury. Moreover, the etiol-
ogy of NCSE occured of epilepsy‐related seizure. One
patient of NCS died within next one week.
Conclusions: We showed only one patient diagnosed
NCSE with epilepsy‐related seizure in this study. Addition-
ally, we did not find any NCSE within traumatic brain
injuries. These findings suggest that a high level of suspi-
cion for NCS/NCSE must be kept in mind, and long‐term
electroencephalogram monitoring may be performed more
patients. Therefore, neurological morbidity and higher mor-
tality may decrease by prompt treatment.

p548 | Evaluation Of Progesterone Levels In
Cerebrospinal Fluid Obtained During Status
Epilepticus

C. Lucchi*, S. Meletti*, G. Monti†, G. Giovannini†, R. Bedin*,
T. Trenti§, C. Rustichelli§, G. Biagini*
*University of Modena and Reggio Emilia, Department of Biomedical,
Metabolic and Neural Sciences, Modena, Italy; †Civil Hospital of
Baggiovara, AOU Modena, Department of Neurosciences, Modena, Italy;
‡University of Modena and Reggio Emilia, Center for Neuroscience and
Neurotechnology, Modena, Italy; §AUSL Modena, Department of
Laboratory Medicine and Pathological Anatomy, Modena, Italy

Purpose: Status epilepticus unpredictably occurs when sei-
zures cannot stop spontaneously. The reason why seizures
become unable to stop is still undetermined. This study
was aimed at establishing whether one or more metabolic
steps in the synthesis of anticonvulsant neurosteroids such
as progesterone, allopregnanolone and pregnanolone, could
be defective in patients with status epilepticus.
Method: We evaluated the cerebrospinal fluid levels of
pregnenolone sulfate, pregnenolone, progesterone, 5α‐dihy-
droxyprogesterone, pregnanolone, and allopregnanolone by
liquid chromatography‐mass spectrometry, in 73 patients
affected by status epilepticus and 52 controls. Patients were
retrospectively identified within subjects who received a
lumbar puncture between January 2007 and January 2017.
Results: Progesterone was ‐64% in cerebrospinal fluid of
patients with status epilepticus (p< 0.001). The upstream
neurosteroids pregnenolone sulfate and pregnenolone did
not change. Instead, downstream 5α‐dihydroxyprogester-
one, pregnanolone and allopregnanolone were all signifi-
cantly decreased (respectively, ‐49%, p< 0.001; ‐21%, p<
0.01; ‐27%, p< 0.001). No differences were found in serum
levels of each investigated neurosteroid. The changes found
in cerebrospinal fluid neurosteroid levels were not
explained by differences in gender, age or type of status
epilepticus.
Conclusions: Possibly due to an anomalous activity of 3β‐
hydroxysteroid dehydrogenase, progesterone and

downstream neurosteroids present lower levels in the cen-
tral nervous system of patients affected by status epilepti-
cus. This means that a lower content of anticonvulsant
neurosteroids characterizes this neurological disorder.

p549 | Adanscale: Proposal Of Prehospital Scale
For Detection Of Status Epilepticus

M. Requena Ruiz*, E. Fonseca*, M. Olivé*, A. Laura*,
M. Quintana*, M. Toledo*, X. Salas*, E. Santamarina*
*Hospital Vall d'Hebron, Barcelona, Spain

Purpose: Status epilepticus (SE) outcome is associated
with its duration, and this is in relation with the time‐to‐
diagnosis and time‐to‐treatment. Our aim was to elaborate
a clinical scale easy to apply to detect patients with high
risk of SE, mainly in the prehospital setting.
Method: We performed a retrospective study of 292 con-
secutive patients admitted at our Emergency Department
with an initial orientation of seizure. We collected the fol-
lowing clinical data: presence of aphasia/language impair-
ment, ocular deviation, hemiparesis, manual or oral
automatisms, urinary incontinence, tongue bite, level of
conscience and number of seizures observed previous to
arrival.
Results: 50.3% were men and mean age was 55.9 years
old. 49 patients fulfilled clinical and EEG criteria for SE;
from these 51% were men and mean age, 65.7 yo. Patients
with SE presented more frequently aphasia (79.6% vs.
18.9%; p< 0.001), ocular deviation (69.4% vs. 14.0%; p<
0.001), automatisms (22.4% vs. 6.3%; p< 0.001), hemipare-
sis (24.5% vs. 10.9%; p=0.011) and a lower level of con-
science (46.9% vs. 4.2%; p< 0.001). Suffering 2 (34.7% vs.
4.5%; p< 0.001) or more (51.0% vs. 0.4%, p< 0.001) out‐
of‐hospital seizures was also more frequent in SE patients.
Based in these data we defined a scale (ADANScale) that
scores 1 point the presence of Aphasia/language impair-
ment, ocular Deviation, Automatisms or 2 seizures, and 2
points a Number of seizures >2. The ability of the ADAN-
scale to predict SE was very good: 98.5% (95% CI: 97.2%‐
99.7%); according to the scores, we can define 3 risk
groups: Low (score: 0–1), moderate (score:2) and high
(score>2); thus the risk of SE in patients with a score>2
was 97.2%.
Conclusion: ADANScale helps us to predict SE diagnosis
before arrival at hospital; therefore it may be a useful tool
to select patients in high risk of suffering from SE and
shorten the time for EEG performance and for treatment.
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p550 | Towards A Common Definition Of
Neonatal Status Epilepticus

J. Kalser*, N. Openshaw-Lawrence*, B. Pimpel*,
R.M. Pressler*,†

*UCL Great Ormond Street Institute of Child Health, London, United
Kingdom; †Great Ormond Street Hospital for Children NHS Foundation
Trust, Neurophysiology, London, United Kingdom

Purpose: Growing evidence indicates that recurrent sei-
zures or status epilepticus in neonates (NS) have an
adverse impact on the immature brain. However, NS is still
poorly described and a common definition is lacking. We
aim to describe occurrence and semiology of NS and to
determine clinical usefulness of current operational defini-
tions of NS.
Method: This retrospective single‐center study included all
newborns admitted to Great Ormond Street Hospital in
2000–2018 with video‐EEG‐confirmed seizures. EEGs and
clinical data were reviewed. NS was defined regardless of
clinical manifestation if one of the following three defini-
tions could be applied: D1: seizures occupying >50% of a
30 minutes‐window in a EEG‐recording (Scher et al.
Epilepsia 1993;34:284–288); D2: focal seizure lasting >15
minutes; D3: bilateral seizures lasting >5 minutes (D2, D3
adapted from Trinka et al. Epilepsia 2015;56:1515–1523).
Results: A total of 15/100 (15%) neonates were diagnosed
with NS (D1: 13/15, D2: 1/15, D3: 3/15), all were term or
near‐term. Of the two patients not fulfilling D1 criteria,
one had 10 minutes of bilateral discharges (D2) while the
other (D3) only had a 18 minutes EEG‐recording. All sei-
zures had a focal onset. No clinical manifestations were
apparent in 12 patients (electrographic only / subclinical);
6/12 were on muscle relaxant medication and 3/12 on phe-
nobarbital. The remaining three patients with electroclinical
dissociation had extensive hypoxic‐ischemic brain injury.
Clinical seizure types were automatisms or sequential in
two patients with stroke and autonomic in one patient with
diffuse hypoxic‐ischemic injury.
Conclusion: Neonatal status was not uncommon, mostly
subclinical and only seen in term and near‐term infants. NS
should be considered regardless of clinical manifestation,
as drug‐induced or aetiology‐related electroclinical dissocia-
tion is frequent. The definition of >50% of a 30‐minutes‐
window in the EEG may be clinically most meaningful.
There is need for an interdisciplinary agreed definition
of NS.
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p551 | Abnormal Clock Gene Oscillation And
Decreased Sirt1 Expression Causes Abnormal
Circadian Rhythms In Epileptic KV1.1 Knock Out
Mice

R. Maganti*, E. Wallace*, J. Williams*, S. Wright†

*University of Wisconsin, Neurology, Madison, WI, United States;
†University of Wisconsin, Anesthesiology, Madison, WI, United States

Purpose: Circadian rhythms are known to be abnormal in
many neurological disorders. While sleep disturbances are
known in epilepsy, data on circadian rhythm disturbances
in epilepsy are sparse. Here we examined circadian rest‐
activity and sleep‐wake patterns in Kcna1‐null mice, a
genetic model of epilepsy. We then explored to evaluate
whether seizures or aberrant oscillation of core Clock genes
and an epigenetic regulator, Sirtuin 1 are associated with
disrupted rest‐activity rhythms.
Method: We used infrared actigraphy to assess circadian
rest‐activity patterns, electroencephalography for seizure
and sleep analysis and molecular techniques (RT‐PCR and
Western Blot) to evaluate clock gene and Sirt1 expression
patterns in Kcna1‐null and wild‐type mice.
Results: Epileptic Kcna1‐null animals have drastically dis-
rupted diurnal and circadian rest‐activity patterns as well as
a prolonged circadian period. Electroencephalographic anal-
ysis showed that epileptic mice spend more time in awake
and less time in NREM and REM vigilance states. In addi-
tion, sleep and wake bout characteristics of Kcna1‐null
mice are significantly altered compared to wild‐type litter-
mates, regardless of lighting conditions. We found that sev-
eral core Clock genes (i.e., clock, bmal1, per1 and per2)
that regulate circadian rhythms had attenuated amplitude of
oscillations in the anterior hypothalamic region independent
of lighting conditions. Moreover, the epigenetic regulator
of clock genes namely Sirt1, a histone deacytelase had
reduced expression in hypothalamus of Kv1.1‐/‐ mice.
However, we found no correlation between daily seizure
counts and the degree of sleep disruption in this model.
Conclusion: Aberrant oscillation of several core Clock
genes and decreased Sirt1 expression, may underlie the
aberrant circadian rhythms observed inKcna1‐null mice.
Sirtuins may represent useful therapeutic targets for rescu-
ing clock gene circadian rhythmicity and sleep patterns in
epilepsy.
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p552 | Antiseizure Properties Of Cannabidiol
Are Attenuated In The Absence Of Transient
Receptor Potential Vanilloid 1 Receptors

N. Jones*, B. Whalley*, C. Stott*, R. Gray*
*GW Research Ltd, Cambridge, United Kingdom

Purpose: Cannabidiol (CBD) is significantly superior to
placebo in reducing seizure frequency in Lennox‐Gastaut
and Dravet syndromes (Cross JH et al. 70th American Epi-
lepsy Society Annual Meeting 2016, Abst 2.362; Thiele
EA et al. 70th American Epilepsy Society Annual Meeting
2016, Abst 1.377). CBD acts as a transient receptor poten-
tial vanilloid 1 (TRPV1) agonist that rapidly desensitizes
TRPV1 in a concentration‐ and calcium‐dependent fashion
(Iannotti FA et al. ACS Chem Neurosci 2014;19:1131–
1141). The effect of CBD on seizure threshold in the maxi-
mal electroshock seizure threshold test was evaluated in
wild‐type (WT) and TRPV1 knockout (KO) mice.
Method: WT and KO mice were given intraperitoneal
CBD (10–200 mg/kg), vehicle, TRPV1 antagonist (cap-
sazepine 10 mg/kg), or diazepam (2.5 mg/kg). A constant
current stimulus was delivered via corneal electrodes, and
mice were assessed for exhibition of tonic hind limb exten-
sion indicative of acute generalized seizures. The current
required to produce maximal seizures in 50% of mice
(CC50), and brain and plasma concentrations of CBD were
measured.
Results: No significant difference was seen in CC50

between vehicle‐treated WT and KO mice; both cap-
sazepine and diazepam were effective in WT and KO mice
(p< 0.001 vs vehicle). CBD (25–200 mg/kg) dose‐depen-
dently increased CC50 in WT mice vs vehicle (p< 0.05–
0.001), an effect which was markedly reduced or absent in
KO mice. Brain exposure for CBD was consistent with
concentrations required for TRPV1 activation and desensiti-
zation. No significant difference in the brain and plasma
CBD concentration was noted between WT and KO mice.
Conclusion: These data suggest that the anticonvulsant
effects of CBD in acute, murine generalized seizures are in
part mediated via TRPV1 receptor interaction.
Funding: GW Research Ltd.

p553 | A Role Of The Orphan G‐Protein
Coupled Receptor In The Anti‐Epileptic Properties
Of Cannabidiol

M. Bazelot*,†, E. Rosenberg‡, R. Tsien‡, B. Whalley*,†, C. Stott*,
O. Devinsky§

*GW Research Ltd, Cambridge, United Kingdom; †Reading School of
Pharmacy, University of Reading, Reading, United Kingdom;
‡Neuroscience and Physiology, NYU School of Medicine, New York, NY,
United States; §NYU Comprehensive Epilepsy Center, New York, NY,
United States

Purpose: To investigate whether modulation of orphan G‐
protein coupled receptor (GPR55)‐mediated signaling by
cannabidiol (CBD) contributes to its anti‐epileptic effect.
Method: Firstly, effects of CBD on GPR55‐mediated
increases in miniature excitatory postsynaptic currents
(mEPSCs) were studied in brain slices from healthy and
epileptic rats. Whole‐cell patch‐clamp recordings of hip-
pocampal CA1 pyramidal neurons and interneurons were
made, and changes in lysophosphatidylinositol (LPI)‐
mediated effects on mEPSCs were examined. Secondly,
in vivo mouse models of acute seizure were used to assess
the role of GPR55 expression in seizure events and the
effect of altered GPR55‐mediated signaling on the anticon-
vulsant potency of CBD.
Results: Mean (± standard error [SE]) amplitude of
mEPSCs in epileptic slices (6.6±1.8 pA) was lower than
that in non‐epileptic tissue (14.9±5.6 pA, p< 0.001) con-
firming previous results (Sylantyev S et al. Proc Natl Acad
Sci USA 2013;110:5193–5198). Mean (± SE) decay time
constant was longer in epileptic tissue (11.2±2.4 ms) than
in non‐epileptic slices (14.5±0.9 ms, p< 0.05), suggesting
alterations of postsynaptic amino‐3‐hydroxy‐5‐methyl‐4‐iso-
xazolepropionic acid (AMPA) receptor. Changes in mEPSC
waveform in epileptic tissue were unaffected by CBD. The
LPI effect was potentiated in epileptic CA1 pyramidal cells
versus non‐epileptic neurons, evoking a mean (± SE)
2.8±0.6 relative increase in mEPSC frequency (p< 0.05);
CBD fully inhibited this response. CBD significantly pre-
vented pentylenetetrazol‐induced death in GPR55 knockout
mice but did not reduce tonic‐clonic seizures.
Conclusion: Glutamatergic transmission at CA3‐CA1
synapses is modified by epilepsy, potentially involving
changes in AMPA receptor subunit composition. These
findings provide evidence for an involvement of GPR55
receptors in the CBD mechanism of action in epilepsy.
Funding: GW Research Ltd.
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p554 | In‐Depth Characterisation Of An Infantile
Rat Model Of Epileptic Encephalopathy For
Testing Disease‐Modifying Treatments

T. Ravizza*, A. Salamone*, R. Di Sapia*, N.R. Zaniani*,
V. Iori*, G. Terrone*,†, A. Vezzani*
*IRCCS – Istituto di Ricerche Farmacologiche Mario Negri, Milano,
Italy; †Federico II University, Naples, Italy

Purpose: Epileptic activity itself in children may con-
tribute to disease progression leading to severe seizures,
brain atrophy, behavioral impairments beyond what is
expected from the underlying pathology. We characterized
in‐depth an infantile rat model of epileptic encephalopathy
induced by de novo status epilepticus (SE) to test novel
disease‐modifying treatments.
Method: Animal randomization and blinding procedures
were applied. SE was induced in video‐EEG monitored
postnatal day (P)13 male rat pups injected intra‐amygdala
with kainic acid (KA, 2 μg/0.2 μl). Glia activation, neu-
roinflammation and Fluoro‐Jade positive degenerating cells
were analyzed 72 h post‐SE (n = 6). Another cohort of
SE‐exposed P13 rats (n = 10) was longitudinally video‐
EEG monitored and exposed to MRI. Control animals were
similarly injected with saline (n = 5–8).
Results: SE occurred 31.0 ± 2.3 min after KA injection
lasting for 3.5 ± 0.5 h. Epileptiform events of higher
amplitude were recorded in the cortex ipsilateral to injected
amygdala vs the contralateral homotypic area. Glia activa-
tion occurred in all rats 72 h post‐SE; IL‐1β and HMGB1,
two ictogenic cytokines, were induced in the hippocampus
and cortex in 3/6 animals. Fluoro‐Jade positive cells were
detected in frontoparietal and perirhinal cortex, hippocam-
pus, amydgala, striatum and reticular thalamic nucleus.
Spontaneous seizures (number/2 weeks, 4.0 ± 1.1; dura-
tion/seizure, 60.3 ± 17.8 sec) occurred in 60% of P65‐old
rats. MRI analysis showed a significant reduction in the
thickness of specific cortical regions occurring already at
P22. Rats did not display impairment in T‐maze test at
P21‐49, their performance in Novel Object Recognition
and Morris Maze tests are under evaluation.
Conclusion: This model reproduces salient features of the
encephalopathic effects of seizures in early life. It can be
used for mechanistic studies, to test novel drugs and for
developing biomarkers of disease progression.
This study was supported by RING14 Int. Onlus.

p555 | Functional Connectivity Changes During
Epileptogenesis: A Longitudinal Resting‐State
Functional MRI Study

E. Christiaen*, M.-G. Goossens*, B. Descamps*, P. Boon*,
R. Raedt*, C. Vanhove*
*Ghent University, Ghent, Belgium

Purpose: Research has shown that abnormal functional
brain networks could be involved in the development of
temporal lobe epilepsy (TLE). Gaining more insight into
these networks can be useful for the development of new
therapies. We aim to map changes in functional networks
during epileptogenesis in the intraperitoneal kainic acid
(IPKA) rat model for TLE using longitudinal resting‐state
functional magnetic resonance imaging (rsfMRI) and graph
theory.
Method: Twenty‐four adult male Sprague‐Dawley rats
(276 ± 15 g) were used. Seventeen animals were intraperi-
toneally injected with kainic acid according to the protocol
of Hellier et al. (Epilepsy Res. 1998;31:73–84.) resulting in
status epilepticus (SE). The other seven animals were used
as a healthy control group. RsfMRI was acquired before
and at five timepoints during the development of epilepsy.
After pre‐processing, the Pearson correlation coefficient
was calculated between the fMRI time series of 38 regions
of interest (ROIs) and stored in a correlation matrix. Sev-
eral network measures, including clustering coefficient and
characteristic path length, were calculated using a graph
theoretical network analysis toolbox (GRETNA).
Results: In the IPKA model the mean correlation coeffi-
cients significantly decrease from 0.74 ± 0.09 to
0.56 ± 0.11 during epileptogenesis (t(702) = 110.62,
p < 0.001), indicating that network connections progres-
sively become weaker. The median clustering coefficient
decreases from 0.45 (IQR = 0.46–0.44) to 0.36 (IQR =
0.40–0.33) during epileptogenesis, indicating a decrease in
segregation or local interconnectivity in the functional brain
network. The median characteristic path length increases
from 1.76 (IQR = 1.91–1.61) to 2.38 (IQR=2.60–2.06),
indicating a decrease in integration or overall communica-
tion efficiency. A Wilcoxon Signed‐Rank Test showed that
the decrease in clustering coefficient and increase in char-
acteristic path length are statistically significant, Z = 3.62,
p < 0.001 and Z = −3.38, p < 0.001 respectively.
Conclusion: The results of this study show that the con-
nections in the functional brain network progressively
become weaker and that segregation and integration of the
network are decreased during epileptogenesis.
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p556 | Epileptic Discharges In An Experimental
Animal Model For Intracerebral Hemorrhage

C. Germonpré*, R. Raedt*, P. Boon*, V. De Herdt*
*Ghent University, Department of Neurology, Laboratory for Clinical and
Experimental Neurophysiology, Neurobiology and Neuropsychology
(LCEN3), Gent, Belgium

Purpose: Intracerebral hemorrhage (ICH) is a known risk
factor for the development of epilepsy, but little is known
about the incidence and role of electrographic epileptiform
activity in the acute phase post‐ICH. In a first phase, we
tested different doses of collagenase at different injection
depths, to select for a bleeding with cortical involvement,
as this was shown to be associated with post‐ICH seizures
(De Herdt et al, Neurology 2011;77:1794–1800.). In the
second phase, the occurrence of epileptic discharges in this
model was assessed.
Method: In the first phase, twelve male Sprague Dawley
rats were injected with collagenase (0.15U/0.20U in 0.7 μl
saline, 0.5AP 3.5ML 4/5/6DV, relative to bregma). On the
third day, a T2W 7T MRI scan was performed to visualize
the hemorrhage and the presence of cortical involvement.
In the second phase, eight male Sprague Dawley rats were
injected with collagenase (n = 5) or saline (n = 3) and
implanted with depth electrodes in the piriform cortex and
hippocampus. Immediately following surgery, the rats were
connected to the video‐EEG set‐up. After one week of
recording, the rats were euthanized to visualize the bleed-
ing by immunohistochemistry.
Results: In the first phase, cortical involvement was seen
in rats injected with the highest dose of collagenase at
6DV (19.91 mm³±12.48). Therefore, this condition was
used in the following experiment. In the second phase, two
out of five ICH animals had epileptic discharges after col-
lagenase injection (respectively 8/25 seizures, 24 h‐49 h/
15 h‐54 h after ICH induction). Surprisingly, epileptic
activity was also seen in two control animals (respectively
25/19 seizures, 2 h‐4 h/4 h‐24 h after surgery).
Conclusion: After optimizing dose and injection depth,
collagenase injection induced a large bleeding with cortical
involvement in all animals. Epileptic activity was seen in
40% of ICH‐animals. However, sham animals also had
epileptic discharges within 24 h post‐ICH, possibly due to
electrode implantation.
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p557 | Functional And Morphological Changes
In Rat Brain Slices Following Repeated Seizures
Evoked With 4‐Aminopyridine Treatment

P. Varró*, K. Moldován*, K. Szádeczky-Kardoss*, S. Borbély*,
A. Gáspár*, A. Szücs*, I. Világi*
*ELTE Eötvös Loránd University, Institute of Biology, Department of
Physiology and Neurobiology, Budapest, Hungary

Purpose: 4‐aminopyridine (4‐AP) is applied as a convul-
sant in animal models of epilepsy. This potassium channel
blocker evokes relatively brief acute seizures without sig-
nificant neuronal death, so it may serve as a mild temporal
lobe epilepsy model. Previous studies suggested that repeti-
tive seizure induction leads to significant changes in sei-
zure susceptibility, which may be caused by rearrangement
of synaptic receptors or ion channels. Functional and mor-
phological changes after 4‐AP treatment were investigated
on neuronal and network level.
Method: Rats were intraperitoneally treated with 4‐AP to
evoke seizures for twelve consecutive days; at the end of
treatment or 3 months later, horizontal brain slices contain-
ing the entorhinal cortex and hippocampus were prepared.
Seizure susceptibility of slices was studied by chemical
induction of spontaneous discharges or electrical induction
of afterdischarges. Propagation of discharges was studied
with multi‐electrode array or detection of intrinsic optical
activity. To describe individual neuronal characteristics,
whole‐cell patch clamp recordings were performed. Expres-
sion of specific glutamate receptor subunits was studied
with immunohistoblot technique.
Results: In slices originating from 4‐AP pretreated rats,
afterdischarges were easier to induce and longer; sponta-
neous discharges had higher frequency, shorter burst length
and lower amplitude than in slices from control rats. The
intrinsic optical signal correlated with electrophysiological
changes. In patch clamp experiments, no consistent change
in physiological parameters was revealed. However, several
neurons displayed spontaneous spiking, which was never
observed in control neurons. Immunohistoblot experiments
showed decreased number of every examined receptor sub-
unit (GluA1‐4, GluA2, GluK2/3, GluK5, GluN1, GluN2B)
in 4‐AP pretreated rats.
Conclusion: Repetitive seizures evoked with 4‐AP caused a
mild increase in seizure susceptibility of hippocampal and
entorhinal neuronal networks. Individual neuronal characteris-
tics did not alter; changes in synaptic efficacy are in the back-
ground of altered network functions. These changes did not
subside in 3 months, they even slightly increased with time.
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p558 | Dynamics Of Neuronal Activity In The
Cerebral Neocortex During Human Epileptic
Seizures Revealed By Microelectrode Recordings

J.B. Zimmermann*, P. Mégevand†,‡, A. Yulzari*, A. Woodtli*,
L. Spinelli‡, S. Momjian§, M. Corniola§, G.R. Cosgrove¶,
J.P. Donoghue*, M. Seeck‡

*The Wyss Center for Bio and Neuroengineering, Geneva, Switzerland;
†University of Geneva, Geneva, Switzerland; ‡Geneva University
Hospitals, Neurology, Geneva, Switzerland; §Geneva University Hospitals,
Neurosurgery, Geneva, Switzerland; ¶Brigham and Women's Hospital,
Boston, United States

Purpose: The International League Against Epilepsy
defines seizures as “a transient occurrence of signs and/or
symptoms due to abnormal excessive or synchronous neu-
ronal activity in the brain”. However, little is known about
the electrophysiological activity of individual neurons in
the cerebral cortex during a seizure in humans.
Method: In order to record single‐neuron activity in the
human neocortex, we implanted a patient undergoing inva-
sive EEG monitoring with subdural electrodes as part of
her workup for epilepsy surgery with an array of 96 micro-
electrodes arranged in a 4‐by‐4 mm square. Recordings
were obtained over 180 hours. Separable action potentials
from one or several neurons were present on roughly half
of the channels. Microelectrode array recordings were syn-
chronized with the clinical intracranial EEG.
Results: During discharges of interictal epileptiform activ-
ity, single‐neuron activity was roughly locked to the spike
component of spike‐wave complexes. The patient's typical
seizures, which came in clusters, featured loss of awareness
and relatively few other signs. The invasive EEG localized
ictal onsets to the right temporo‐parieto‐occipital junction.
The microelectrode array was situated within the seizure
onset zone. Complex activity patterns emerged during sei-
zures. Many neurons showed increased, highly synchro-
nized activity compared to interictal periods. On the other
hand, a number of neurons had suppressed activity. Strik-
ingly, activity of individual neurons was very similar across
seizures within a cluster. Implantation and explantation of
the microelectrode array was uneventful. The patient under-
went en bloc cortical resection of the right temporo‐par-
ieto‐temporal junction, including the site of microelectrode
array implantation. Microscopic examination of that site
revealed slight bleeding and leucocytic infiltration and
moderate gliosis around the electrode shaft tracks.
Conclusion: Microelectrode arrays provide unprecedented
access to the activity of multiple single neurons in the
human neocortex and allow characterizing the dynamics of
neuronal activity during epileptic seizures.

p559 | Spines And Dendritic Abnormalities In
Different Subtypes Of Fcds Suggest Altered
Anatomical Network

L. Rossini*, L. Tassi†, F. Gozzo†, G.L. Russo†, G. Tringali*,
G. Didato*, R. Garbelli*, R. Spreafico*
*IRCCS Istituto Neurologico C. Besta, Milan, Italy; †Niguarda Hospital,
Milan, Italy

Aims: Focal Cortical Dysplasias (FCDs) are assumed to be
“epileptogenic” due to intrinsic structural disorganization
but despite numerous neuropathologic reports, the modifi-
cations of circuital network remain to be unraveled. Aim of
this study is to investigate and characterize dendritic abnor-
malities and neuronal morphology in surgical samples from
drug‐resistant epileptic patients presenting distinct
histopathologic patterns.
Methodology: We examined specimens from patients pre-
senting different types of FCDs (Type I/III and II) and
from cryptogenic patients. We performed immunohisto-
chemistry (ICC) on paraffin sections using neuronal mark-
ers (NeuN, SMI) and glial/immature markers (GFAP,
VIM). Tissue slabs were processed for Golgi‐Cox method.
We evaluated:
1. the dendritic number, morphology, branching, orien-

tation of neurons,
2. spine density and morphology.

Results: In cryptogenetic tissue, pyramidal neurons
appeared regularly oriented, with normal morphology and
with recognizable basal and apical dendrites. Conversely,
neurons in FCD I/III had a disorganized appearance,
exhibiting occasionally inversion or partial rotation. The
organization of the apical/basal dendrites was normal but
apical dendrites exhibited a more tortuous course. In FCD
II, neurons were deeply disarranged. DNs were clearly rec-
ognized by their bizarre morphology with increased den-
dritic branching complexity, number and thickness and
complete disruption of the normal apical/basal dendrite
organization. A dramatic reduction of spine density, both
involving normal‐appearing neurons and DNs, were
observed. BCs were also recognized, characterized by
enlarged soma and enormous branching of processes.
Conclusion and discussion: Golgi method allows to visu-
alize different neuronal cortical organization in tissues from
cryptogenic patients or with different subtypes of FCDs
suggesting possible circuital abnormalities involved in sei-
zure generation and maintenance. In FCD II, the dendritic
changes and the dramatic reduction of spines are particu-
larly evident in comparison to the others groups. These
data suggest that abnormalities in spine distribution and
morphology might be an intrinsic aspect of this dysplasia
and not a consequence of seizures.
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p560 | A Functional Microrna Atlas Of The
Hippocampus In Experimental Temporal Lobe
Epilepsy

M. Veno*, J. Su*, S. Bauer†,‡, T. Engel§, B. Salvetti¶,
F. Delgallo¶, P. Fabene¶, F. Rosenow‡, J. Kjems*, D. Henshall§,
**
*Aarhus University, Interdisciplinary Nanoscience Center (iNANO) and
Department of Molecular Biology and Genetics, Aarhus, Denmark;
†Epilepsy Center Hessen, Marburg, Germany; ‡Goethe University,
Epilepsiezentrum Frankfurt Rhein‐Main, Frankfurt, Germany; §Royal
College of Surgeons in Ireland, Dublin, Ireland; ¶University of Verona,
Verona, Italy; **FutureNeuro Research Centre, Dublin, Ireland

Purpose: MicroRNAs are short noncoding RNAs which
post‐transcriptionally control gene expression. Recent stud-
ies have identified microRNAs linked to brain excitability
and dysregulation of microRNA expression has been
reported in experimental and human temporal lobe epi-
lepsy. The discovery of additional microRNAs linked to
epilepsy would benefit from a coordinated approach to
map the functional microRNA commonly dysregulated
between different animal models of temporal lobe epilepsy.
Method: Hippocampal samples were generated from three
different experimental models of temporal lobe epilepsy:
The rat performant pathway (PP) stimulation model, the
mouse intraamygdala kainic acid (IAKA) model and the
mouse systemic pilocarpine (PILO) model. Brain tissue
was obtained during the acute period after status epilepti-
cus, the latent phase, the day of first spontaneous seizure
and from chronically epileptic rodents. Small RNA
sequencing was performed using the Illumina platform.
Results: Collectively, 1.9 billion sequencing reads were
analyzed resulting in quantitative data on the expression of
419 (rat PP), 476 (mouse IAKA) and 481 (mouse PILO)
individual microRNAs. Counts for microRNAs were
strongly conserved between mouse and rat with high
expression of brain‐enriched miR‐9‐5p and let‐7c‐5p
whereas non‐brain microRNAs such as miR‐122 were
absent. There was differential expression of approximately
half of the detected microRNAs between models and con-
served up‐ and down‐regulated microRNAs between all
three models. This included miR‐132‐3p, miR‐34a‐5p and
miR‐146a‐5p. Levels of miR‐129‐5p showed bi‐phasic pat-
terns of expression with early upregulation, restoration of
levels during the latent period and upregulation in the
chronic phase. We also identified microRNAs that were
evenly expressed between hippocampal subfields and
microRNAs that showed enrichment in CA1, CA3 or the
dentate gyrus.
Conclusion: We have generated a genome‐wide micro-
RNA expression atlas for three commonly‐used models of
epilepsy that can facilitate research on patho‐mechanisms

and selection of novel microRNAs for functional manipula-
tion as therapeutic targets.
Funding: EpimiRNA consortium.

p562 | Pharmaco‐Resistant Neonatal Seizures:
Critical Mechanistic Insights From A
Chemoconvulsant Model

S. Kadam*
*Johns Hopkins Univ. School of Medicine and KKI, Neurology, Pikesville,
MD, United States

Purpose: Neonatal seizures exhibit refractoriness to 1st
line AED's like Phenobarbital (PB) for which follow‐on
evidence based management protocols are missing. This
study investigated PB‐efficacy in a postnatal day 7, CD‐1
mouse model, with neonatal seizures induced by chemo-
convulsant, pentylenetetrazole (PTZ). Anti‐seizure efficacy
of diuretic, BTN was investigated as an adjunct follow‐on
treatment to PB, in the same model. TrkB pathway medi-
ated chloride co‐transporter, KCC2, degradation has been
proposed to underlie emergence of PB refractoriness. We
investigated expression levels of KCC2 and the TrkB path-
way in the new PTZ model of neonatal seizures.
Method: Neonatal seizures in P7 CD‐1 pups were induced
with PTZ (80 mg/kg; IP) and quantitative video‐electroen-
cephalograms (qEEG) were analyzed over a 3 h period. To
test the efficacy of a loading dose of PB (25 mg/kg; IP)
followed by BTN (0.1–0.2 mg/kg; IP), as an adjunct ther-
apy, pups in each litter were randomly assigned to four
treatment groups: 1) Control (no drug), 2) PTZ+saline+sa-
line, 3) PTZ+PB+saline, 4) PTZ+PB+BTN. Western blot
analysis quantitated expression of KCC2, pKCC2, TrkB,
pTrkB, PLCγ, and pPLCγ.
Results: A single dose of PTZ in P7 CD‐1 pups induced
seizure burdens (mean SZ burden = 2152 ± 69 seconds/
hour) that remained stable over a 3 h period. PB was an
effective anti‐seizure agent when given at one hour
(p < 0.001). BTN given at the end of 2nd hour failed to
act as an anti‐seizure adjunct to PB. Upregulation of KCC2
with no TrkB pathway activation was detected at 24 h.
Conclusion: Although PTZ induced seizures burdens were
significantly higher than in ischemia; seizures remained
PB‐responsive in stark contrast to PB‐resistant following
ischemia. BTN inefficacy was noted for PTZ seizures simi-
lar to ischemia. The mechanism by which seizures are
induced may dictate the efficacy of GABA agonists like
PB in neonatal seizure models.
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p563 | Elucidate The Mechanism Of Vagus
Nerve Stimulation Therapy Using Immune
Antibody Staining

G. Seyama*,†, K. Iida*,†, K. Kagawa*,†, M. Katagiri‡,
A. Hashizume*, K. Ishihara§, K. Kuris*
*Hiroshima University Hospital, Neurosurgery, Hiroshima, Japan;
†Hiroshima University Hospital, Epileptic Center, Hiroshima, Japan;
‡Cleveland Clinic, Cleveland, United States; §Hiroshima International
University, Neuropharmacology, Kure, Japan

Purpose: Vagus nerve stimulation is widely used as pallia-
tive treatment for intractable epilepsy. However, its mecha-
nism of action has not been elucidated. We examined the
neural activities using c‐fos immunoreactivity as a biomar-
ker for activated neurons with VNS.
Method: We implanted vagus nerve stimulator (Unique
medical, Tokyo, Japan) for 10 adult Wister rats which were
divided into two groups of 5 each; stimulated group (VNS
group) and non‐stimulated (control group). VNS group
underwent 2‐hours stimulation (one burst of 30 Hz, 250 μs
pulse width, 0.5 mA, output current for 30 s every 5 min)
in 2 weeks after implantation. At half an hour after stimu-
lation, the brains were removed and neural activities were
examined using c‐fos immunoactivity.
Results: The number of immunoactivity positive cells were
analyzed by Mann‐Whitney U test. VNS significantly
increased c‐Fos immune response positive cells in the next
nucleus. Cingrate gyrus (Cg, p = 0.077), Centromedian
nucleus (CM, p = 0.014), Dorsal Raphe nucleus (DRN,
p = 0.034), Locus Cerureus (LC, p = 0.014), Laterodorsal
Tergmental nucleus (LDTg, p = 0.027), Nucleus ofthe
Solitary Tract (NST, p = 0.014).
Conclusion: This study showed an increase in c‐fos
immunoreactivity positive cells dominantly in the nerve
nucleus related to the ascending reticular activating system
(ascending RAS). In epileptic patients, seizure frequency
has been reported to change depending on the arousal state.
Changing the arousal state by VNS may be a part of mech-
anism of seizure suppression.

p564 | Bifrontal 7‐HZ Discharges Represent
Early Posttraumatic Epileptiform Activity In Rats

I. Komoltsev*, I. Kershner†, I. Levshina*, A. Manolova*,
M. Novikova*, M. Stepanichev*, Y. Obukhov†, N. Gulyaeva*
*Institute of Higher Nervous Activity and Neurophysiology, Russian
Academy of Sciences, Laboratory of Functional Biochemistry of the
Nervous System, Moscow, Russian Federation; †Kotel'nikov Institute of
Radio Engineering and Electronics, Russian Academy of Sciences,
Moscow, Russian Federation

Purpose: To assess background epileptiform activity and
its changes during early period of traumatic brain injury

(TBI), as well as behavioral disturbances and pathomorpho-
logical changes in neocortex and hippocampus one week
after TBI in rats.
Method: Video and ECoG (frontal and parietal cortex)
were recorded 7 days before craniotomy and 7 days after
severe (3.4 atm) lateral fluid percussion brain injury
(n = 12) or sham operation (n = 7) in adult male Srague
Dawley rats. To explore anxiety behavior elevated plus‐
maze and light‐dark box tests were performed before and
after TBI. Brain slices were stained for Isolectin B4 (mi-
croglial marker) and GFAP (astroglial marker) a week after
TBI.
Results: A week after TBI 50% of rats demonstrated an
increase in average number of bifrontal 7‐Hz epileptiform
discharges (ED) (86.4 ± 22.2 EDs per 24 h) as compared
to the background (9.0 ± 2.5, p < 0.01), the rest of rats a
week after TBI (4.6 ± 1.2, p < 0.01), or sham‐operated
rats a week after craniotomy (14.4 ± 6.4, p < 0.01). Rats
with elevated ED occurrence demonstrated freezing behav-
ior during ED as well as anxiety behavior. The number of
ED positively correlated with area of astroglial activation
in the neocortex. Remote microglial activation in hip-
pocampus was evident regardless of ED appearance. A
detailed analysis of the ridges of wavelet spectrograms was
performed in these animals.
Conclusion: The results suggest that bifrontal 7‐Hz spikes
and spike‐wave discharges represent the first EDs after
TBI. Appearing in a half of animals, they are accompanied
by freezing and anxiety behavior, and may be contributors
and hallmarks of posttraumatic epileptogenesis.
Supported by RFBR grant 16‐04‐00855 (behavior, histol-
ogy) and RSF grant # 16‐11‐10258 (EEG analysis).

p565 | GABAA Receptor Subunit Expression Is
Significantly Altered In The Amygdala In Human
Temporal Lobe Epilepsy

H. Stefanits*, I. Milenkovic†, N. Mahr*, E. Pataraia†,
C. Baumgartner‡, J. Hainfellner§, G. Kovacs§, W. Sieghart¶,
D. Yilmazer-Hanke**, T. Czech*
*Medical University of Vienna, Neurosurgery, Vienna, Austria; †Medical
University of Vienna, Clinical Neurology, Vienna, Austria; ‡General
Hospital Hietzing, Second Neurological Department, Vienna, Austria;
§Medical University of Vienna, Institute of Neurology, Vienna, Austria;
¶Medical University of Vienna, Center for Brain Research, Department of
Molecular Neurosciences, Vienna, Austria; **Ulm University, Medical
Faculty, Clinical Neuroanatomy, Neurology Department, Ulm, Germany

Purpose: In addition to the well examined hippocampus
(HC), the amygdala and the entorhinal cortex are mesial
temporal structures deeply involved in epilepsy. As the
major inhibitory neurotransmitter, gamma amino butyric
acid (GABA) exerts its action via GABAA receptors, which
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maintain an electrical equilibrium in the central nervous
system. In TLE, alterations of the GABA system have been
described in the HC and the neocortex. As the amygdala is
equally involved in seizure generation and propagation in
TLE, we describe profound changes in GABAA receptor
subunit expression in different amygdala nuclei.
Method: Immunohistochemical expression of GABAA
receptor subunits a1, a2, a3, a5, b2, b2/3, and g2 was ana-
lyzed in amygdala specimens of 12 patients who underwent
epilepsy surgery for therapy resistant TLE and compared
with 12 amygdala specimens from human autopsy cases
without a history of neurological or neuropsychiatric disease.
Results: Expression of all a and b subunits was decreased
in the lateral (La) and the basomedial nuclei (BM). Also,
in the basolateral nuclei (BL) subunits a2, a3, a5 and b2/3
were less strongly expressed in TLE. Although a decrease
of expression of subunits a1 and a5 was seen in the central
nuclei (Ce), an increase of a3 and g2 was evident. In the
cortical nuclei (Co), a2, a3 and b2/3 expression was
decreased, whereas g2 expression was increased. A selec-
tive decrease of the a2 subunit was observed in the amyg-
dalo‐hippocampal transition area (AHi). An overall increase
of the g2 subunit was detected throughout the amygdala. In
the entorhinal cortex (Ent), subunits a1, a3, and b2/3 were
less frequently expressed. Analysis of subcellular expres-
sion patterns revealed complex redistributions on cellular
somata, dendrites and neuropil.
Conclusion: The alterations of GABAA receptor subunit
expression in amygdala nuclei suggest a dysfunction in this
inhibitory system in TLE.

p782 | To Study the Role of P‐gp Expression and
Phenobarbital Levels in the Experimental Model of
PTZ Induced Resistant Epilepsy in Rats

B. Medhi*,†, N. Garg†

*Postgraduate Institute of Medical Education and Research,
Pharmacology, Chandigarh, India; †PGIMER, Pharmacology,
Chandigarh, India

Purpose: Drug resistant epilepsy is characterized by high
expression of efflux transporters like P‐gp followed by
decrease in the therapeutic concentration of antiepileptic
drugs (AEDs) in brain. Many AEDs are found to be inef-
fective in pharmacoresistant epilepsy. Therefore, in this
study, we aim to study the role of P‐gp expression and PB
levels in the experimental kindling model of Phenobarbital
(PB) induced resistant epilepsy in rats.
Methods: A total of 30 male Wistar rats (200–250 g) were
divided into two groups (n = 10). Rats of group 1 were trea-
ted with normal saline and group 2 were administered PTZ

(30 mg/kg, i.p. OD) for 28 days and observed for seizure
score for 30 min. The kindled rats were further administered
with either vehicle (0.2% CMC) or PB (40 mg/kg, orally, OD)
before PTZ administration for another 28 days. The intensity
of seizure response was measured according to the Racine
scale. Only animals showing at least five consecutive stage 2
seizures or three consecutive stage 4 or 5 seizures were con-
sidered to be kindled. The HPLC measurements of Phenobar-
bital in plasma and brain samples were done. The expression
of P‐glycoprotein was analysed through real time PCR.
Results: Kindling was produced in 6 out of 10 rats. Ini-
tially, PB showed significant (p < 0.001) protection against
seizures and subsequently resistance occurred with further
administration of PB. HPLC analysis showed higher PB
levels in plasma (10.81 μg/ml) as compared to brain
(8.6 μg/ml) in resistant epilepsy rats. P‐gp expression was
found to be significantly higher in PTZ kindled (p < 0.01),
PB+PTZ kindled group (p < 0.001) in comparison to con-
trol saline treated rats.
Conclusions: Hence, the rats were considered to be refrac-
tory.
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p566 | Lacosamide And Levetiracetam Have No
Effect On Sharp‐Wave Ripple Rate

J. Kudlacek*,†, J. Chvojka*,†, A. Posusta*, L. Kovacova*,
S.B. Hong‡,§, S. Weiss¶, K. Volna**, P. Marusic**, J. Otahal*,
P. Jiruska*
*Institute of Physiology of Czech Academy of Sciences, Department of
Developmental Epileptology, Prague, Czech Republic; †Czech Technical
University, Faculty of Electrical Engineering, Department of Circuit
Theory, Prague, Czech Republic; ‡Samsung Medical Center, Samsung
Advanced Institute for Health Sciences & Technology (SAIHST),
Sungkyunkwan University School of Medicine, Department of Neurology,
Seoul, Republic of Korea; §Samsung Biomedical Research Institute, Seoul,
Republic of Korea; ¶Thomas Jefferson University, Department of
Neurology, Philadelphia, PA, United States; **2nd Faculty of Medicine,
Charles University and Motol University Hospital, Department of
Neurology, Prague, Czech Republic

Purpose: Pathological high‐frequency oscillations (HFOs)
are a novel marker used to improve the delineation of
epileptogenic tissue and, hence, the outcome of epilepsy
surgery. Their clinical utilization is curtailed by the inabil-
ity to discriminate them from physiological HFOs due to
frequency overlap. Although it is well documented that
pathological HFOs are suppressed by antiepileptic drugs,
the effect of antiepileptic drugs on physiological HFOs is
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not well known. In this experimental study, we have
explored whether hippocampal sharp‐wave ripples (SWRs),
a representative of physiological HFOs, respond to AED
treatment.
Method: Eleven adult male rats were implanted with
recording electrodes into the dorsal hippocampi and video‐
EEG monitored for 4 weeks continuously. Each animal
received injections of levetiracetam, lacosamide and saline
in 3‐day intervals in random order. SWRs were detected
using root mean square (RMS)‐based detector. Then, we
calculated ratios of SWR rate after levetiracetam or lacosa-
mide injection to the rate after saline injection. Medians of
these ratios were compared to unity using non‐parametric
confidence interval technique. The equality margins were
set to 0.75 and 1.25.
Results: The confidence intervals for levetiracetam did not
cross the equality margins. Lacosamide caused slight
increase of SWR rate (Wilcoxon test p = 0.039), compared
to saline.
Conclusion: The results show that application of a single
dose of levetiracetam or lacosamide does not reduce the
SWR rate which gives these drugs the potential for phar-
macological test distinguishing pathological and physiologi-
cal HFOs. In addition, it seems that these new generation
drugs do not negatively affect the cellular and network
mechanisms involved in sharp‐wave ripple generation,
which may provide a plausible explanation for the absence
of significant negative effects on cognitive functions of
these drugs, particularly on memory.
Supported by grants from the Ministry of Health of the
Czech Republic (AZV CR 15-29835A, 17-28427A) and
Czech Science Foundation (GA CR 15-08565S).

p567 | Differences In Effectiveness Of
Lacosamide And Generic Version Medication

J.U. Moon*, I.G. Lee†, J.H. Bin†

*The Catholic Univ. of Korea Seoul St. Mary's Hospital, Department of
Pediatrics, Seoul, Republic of Korea; †The Catholic Univ. of Korea Seoul
St. Mary's Hospital, Department of Pediatrics, College of Medicine, The
Catholic University of Korea, Seoul, Republic of Korea

Purpose: Lacosamide is an effective antiepileptic drug
(AED) approved for the treatment of focal epilepsy in both
children and adults. We looked at patient treatment results
when patients who were successfully treated with Lacosa-
mide changed medication to a generic version due to
unavoidable situations.
Method: This retrospective study was conducted in total
10 epilepsy patients with lacosamide treated at the Depart-
ment of Pediatrics of Catholic University Bucheon Saint
Mary's Hospital from January 2016 to December 2017.

Lacosamide was prescribed until the end of 2016 but was
replaced with a generic version in early 2017
Results: Total of 10 patients with refractory focal epilepsy
were prescribed Lacosamide and of these, 4 patients
stopped the medication due to ineffectiveness or side
effects and 6 patients were well controlled. After changing
to the generic version in early 2017, 4 out of 6 patients
(67%) were well controlled but 2 patients (34%) showed
uncontrolled seizures after the change. For these two
patients, Lacosamide was prescribed exceptionally and they
were again well controlled on Lacosamide.
Conclusion: Lacosamide is adjunct therapy in children
with refractory focal epilepsy. Lacosamide was not covered
by national health insurance due to administrative reasons
and when the patent expired, a more affordable generic
version was prescribed due to high costs of the original
drug. Fortunately, for 4 patients the generic version had the
same treatment effect with lower costs. For those uncon-
trolled under the generic version, the original drug was
acquired through a different path under the patients’ par-
ents’ request and well controlled under the original drug.
Policy amendment to cover the original Lacosamide under
national health insurance is needed to cut costs and we
hope that the effectiveness of the generic version will be
improved.

p568 | Level Of Urine N‐Telopeptide Of Type I
Collagen In Patients Treated With Antiepileptic
Drug

J.H. Bin*, S.Y. Chung*, Y.S. Park*
*The Catholic University of Korea, Department of Pediatrics, College of
Medicine, Seoul, Republic of Korea

Purpose: It is widely known that antiepileptic drug (AED)
can interfere with bone metabolism. In this study, as an
attempt to set such a guideline, we performed the bone
mineral density (BMD) examination in patients after treat-
ment with AEDs and measured level of urine N‐telopeptide
of type I collagen (NTx) to access the value of NTx as a
screening biomarker for osteoporosis.
Method: This retrospective study was conducted in total
63 patients with epilepsy treated at the Department of Pedi-
atrics of Catholic University Bucheon Saint Mary's Hospi-
tal from January 2013 to December 2014. Patients were
divided into five groups based on AED which they had
taken; valproic acid (VPA), oxcarbazepine (OCZ), leve-
tiracetam (LEV), topiramate (TPM) and lamotrigine (LTG).
We measured BMD by dual photon absorptiometry and
checked urine N‐telopeptide of type I collagen (NTx) level.
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Results: Of the 63 patients, 37(59%) had higher level of
urine NTx than normal range. Amongst these patients, 17
(46%) had results of reduced BMD after treatment with
AED. Comparing individual group, 16 patients had
increased urine NTx to OCZ treatment (p = 0.01).
Conclusion: Urine NTx levels were increased in a signifi-
cant number of patients treated with AED and decreased
BMD was seen in nearly half of those patients. Urinary N‐
telopeptide test may predict osteoporosis due to AED treat-
ment in pediatric patients and analyzing level of urine NTx
on different AEDs may access risk of osteoporosis by types
of treatment.

p569 | Time Course Of Free Radical Production
Associated With Status Epilepticus In Immature
Brain

J. Folbergrová*, P. Ješina*, J. Otáhal*
*Institute of Physiology, Czech Academy of Sciences, Prague, Czech
Republic

Purpose: To examine time profile of ROS formation in
immature brain, comprising the acute phase of status
epilepticus (SE) and long periods of survival after SE. To
assess their effect on mitochondrial function.
Method: Status epilepticus was induced in immature 12‐
day‐old male Wistar rats with Li‐pilocarpine (i.p.LiCl
127 mg/kg and the next day i.p. pilocarpine 35 mg/kg).
Dihydroethidium (Het) method was used for detection of
superoxide anion production in brain in situ. Mitochondrial
function was evaluated by measuring activity of respiratory
chain complexes in isolated mitochondria. Natural polyphe-
nol Resveratrol was given i.p. both before and after the
induction of SE (in two schemes:”acute” and „full”treat-
ment).
Results: Significantly increased levels of superoxide anion
were detected in all the studied regions (CA1, CA3, Den-
tate Gyrus, cerebral cortex, dorsal thalamus) during the
acute phase of SE, followed by a drop to control values at
1 day after SE. The further significant rise occurred at
1 week and the enhancement continued to 4 weeks interval.
A pronounced inhibition of complex I activity occurred
during the acute phase of SE and the deficiency of the
same extent persisted through all the studied time intervals.
Treatment with antioxidant Resveratrol provided on both
the oxidative stress and mitochondrial dysfunction a sub-
stantial protective effect.
Conclusion: The findings suggest that targeting oxidative
stress in combination with current antiepileptic therapies
may provide a benefit in the treatment of epilepsy.

Supported by the Czech Science Foundation (grant.No.15-
08565S and grant No.18-07908S).

p570 | Locked Nucleic Acid Antagomir
Targeting Microrna‐134 Protects Against
Epileptiform Activity Without Non‐Specific Effects
On Pyramidal Neuron Biophysics

G. Morris*, G.P. Brennan†, C.R. Reschke†, D.C. Henshall†,
S. Schorge‡

*University College London/Institute of Neurology, London, United
Kingdom; †Royal College of Surgeons in Ireland, Dublin, Ireland;
‡University College London/School of Pharmacy, London, United
Kingdom

Purpose: Locked nucleic acid antagomir targeting micro-
RNA‐134 (ant‐134) has potent anti‐seizure effects in multi-
ple models of epilepsy (Reschke et al 2017). This is
thought to be mediated by a reduction in spine density in
hippocampal pyramidal neurons, mediated by miR‐134's
interaction with LIM domain kinase 1 (Jimenez‐Mateos
et al 2012). For the clinical translation of ant‐134, it is crit-
ical to anticipate potential adverse effects of the treatment.
Method: We injected ant‐134 into the lateral ventricle of
naïve adult male Sprague‐Dawley rats and prepared ex vivo
hippocampal slices from these animals 2–4 days post‐injec-
tion, to coincide with the maximal knockdown of miR‐134.
We explored the effect of ant‐134 treatment on epileptiform
activity induced by 9 mM K+, and on action potential
waveforms and miniature EPSCs (mEPSCs) recorded from
CA1 pyramidal neurons.
Results: MiR‐134 knockdown was confirmed by TaqMan
microRNA assay and delayed the onset of epileptiform
activity in response to 9 mM K+ by 182 seconds. Despite
this protective effect against seizure‐like activity, we
observed no clear effect of ant‐134 on passive membrane
properties, action potential waveforms, or mEPSC ampli-
tude and frequency.
Conclusion: These results suggest that ant‐134 mediates
seizure‐protection through relatively specific mechanisms,
sparing critical neuronal properties. This lack of clear
adverse effects, coupled with its previously demonstrated
powerful anti‐epileptic action in multiple models, make
ant‐134 a highly promising novel therapeutic for epilepsy.
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p572 | The Effect Of Levetiracetam Therapy On
The Autonomous Nerve System With Newly
Diagnosed Epilepsy Patients

D. Ilhan Algin*, O.O. Erdinc*
*Eskisehir Osmangazi University Medical Faculty, Eskisehir, Turkey

Purpose: Impaired autonomic function may contribute to the
risk of sudden unexpected death in epilepsy. The main pur-
pose of the present study was to investigate possible changes
in responses in levetiracetam therapy on the autonomous
nerve system with newly diagnosed epilepsy patients.
Method: We studied 25 patients with newly diagnosed epi-
lepsy receiving levetiracetam (LEV) monotherapy and 35
normal controls, 25 of whom were tested with and without
LEV therapy. Analyzing protocol of electrophysiological
autonomic nervous system functions included Sympathetic
Skin Response (SDY) for sympathetic nervous system and
RR Interval Variability (RRIV) for parasympathetic nervous
system both during rest and after Hyperventilation (HV).
Results: Patient group included 25 patients consists of 14
female (56%) and 11 men (44%) and control group
included 35 healthy volunteers consists of 18 female (51%)
and 17 men (49%). No statistically significant difference
was found for the values of mean SDY latency, RRIV and
HV‐RRIV between groups (p > 0.05).
Conclusion: Previous studies indicate that epileptic
patients may have impaired autonomic cardiovascular con-
trol and cardiovascular responses due to epilepsy and to
the interictal epileptogenic discharges, or to the treatment
with antiepileptic drugs. Our findings had shown that using
LEV monotherapy had no effect on the responses of the
autonomic function in epileptic patients.

CLASSIFICATION

29 AUGUST 2018

p573 | Classification Of The Epilepsies And
Seizure Types 2017

V. Karlov*
*Evdokimov Moscow State University of Medicine and Dentistry,
Neurology, Moscow, Russian Federation

Purpose: Classification of the epilepsy and seizure types
2017 is an important and successful document of the ILAE,
but it contains several questionable principles.
Method: Analysis of ILAE classifications epilepsy and sei-
zure types during 1969–2017.

Results: ILAE offered a new definition of epilepsy as a dis-
ease of the brain characterized by the enduring predisposition
to generate epileptic seizures. If this is the case, then all the
“etiological” factors named by ILAE become risk factors, and
the factors that allow epilepsy to develop, only for the indi-
viduals with “enduring predisposition”. It is proposed, with
the reference to both a seizure and epilepsy, that the term
“partial” be replaced by “focal”. The reality is that a seizure
as such can manifest itself under certain circumstances (pro-
longed sleep deprivation, acute epileptic seizure, etc.),
whereas epilepsy is a chronic disease. This is due to the fact
that for epilepsy to develop as a disease, extra‐focal factors
have to be present, specifically: the neural network, the for-
mation of pro‐epileptic system, and the insufficiency of pro-
tective antiepileptic mechanisms. Consequently, the term
“focal” reflects the core essence of any solitary seizure, and
the term “partial” applies to epilepsy with focal origin.
ILAE reversed the names of various seizures. However, the
argumentation ILAE used is not always convincing. For
instance, the definition of atypical absence is, at the very
least, surprising: atypical absence is a term that is always
related to the EEG characteristic of absences. The clinical
definition distinguished simple and complex absences. In
the meantime, the definition offered by ILAE 2017 mixed
the EEG and clinical signs and, as far as the clinical signs
are concerned, they included only one clinical sign and cer-
tainly not the most discernible one (tone).
Conclusion: Classification 2017 is opened for discussion.
We will continue to discuss its major points.

p575 | Reliability Of The Epileptic Syndrome
Diagnosis Established Early After A New Onset
Seizure

E.F. Hernández*, M.R. Ruiz*, M.O. Gadea*, E.S. Pérez*,
L.Ad. Fresno*, J.Á. Sabín†, X.S. Puig*, M.T. Argany*
*Hospital Vall d'Hebron, Epilepsy Unit, Department of Neurology,
Barcelona, Spain; †Hospital Vall d'Hebron, Department of Neurology,
Barcelona, Spain

Purpose: We aimed to establish the reliability of the diag-
nosis of an epileptic syndrome performed early after a new
onset seizure in the emergency department (ER).
Method: We performed a retrospective study of all patients
admitted at ER with a new onset epileptic seizure throughout
2 years (2014–2015) and with a minimum follow‐up of one
year. All patients were assessed by a neurologist. Baseline
diagnosis was based on clinical findings and supported with
neuroimaging and electroencephalography (EEG) data when
available. Definite diagnosis was the diagnosis according to
clinical evolution and ancillary tests established after one
year of follow‐up.
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Results: We recruited 116 patients (mean age
56.5 ± 22.2 years; 50% female). The baseline seizure type
classification was 36.2% focal and 63.8% generalized sei-
zures. Regarding etiology, at baseline 47.4% had an
unknown cause. The concordance index between the base-
line and the definite diagnosis was k = 0.662, which
revealed a 25% of diagnostic change during the follow‐up.
Within the diagnostic changes, 62.5% modified their treat-
ment. The most likely modified syndromic diagnosis in the
final follow‐up was the unknown origin epilepsy (41.2%
vs. 18.3%, p < 0.001). The presence of baseline abnormali-
ties in the brain CT‐scan and epileptiform paroxysms in the
EEG predicted a better accuracy in the early diagnosis
(p < 0.005). A trend to modify the diagnosis was seen in
the cryptogenic cases with pathological findings in the
MRI (p = 0.074) and recurrent seizures (p = 0.051).
Conclusion: Despite an early study, there is a relevant
number of patients whose epilepsy diagnosis will change
upon time. Finding abnormalities in neuroimaging and the
EEG may provide a more precise diagnosis. Nevertheless,
we ought to continue investigations in order to pursuit a
definite diagnosis in those cases in which a basic study
cannot provide a concrete cause of epilepsy.

p576 | Impact Of Clinical Factors On Duration
Of Active Disease In Patients With Resolved
Epilepsy

N. Jovic*, N. Ivanovic-Radovic†,‡

*Clinic of Neurology and Psychiatry for Children and Youth, Neurology,
Belgrade, Serbia; †Institute of Child Health, Clinical Center of
Montenegro, Podgorica, Montenegro; ‡Faculty of Electrical Engineering,
Czech Technical University in PragueMedicine, University of Montenegro,
Podgorica, Montenegro

Purpose: Epilepsy may be considered resolved when an
age‐dependent syndrome is outgrown or when a person is
seizure‐free for at least 10 years, the last 5 off antiepileptic
drugs (AEDs). The aim of our research was to identify
clinical factors which influenced duration of active disease
in patients with resolved epilepsy.
Method: Data from medical histories were collected for 55
patients (male 35, female 20) treated at the Clinic for Neu-
rology of Children and Youth in Belgrade, Serbia. Mean
age of the patients was 26.8 ± 6.9 yrs (range 14–40).
Demographic and clinical factors associated with course of
the disease leading to resolved epilepsy were analyzed.
Results: Average age at the seizure onset was 7.3
(SD±4.1). Mean active disease duration was
3.4 ± 3.9 years. There was a positive correlation between
disease duration and number of AEDs tried (rs=0.429;
p = 0.001). Structural‐metabolic etiology was found in 12

(21.8%), unknown in 25 (45.5%), and genetic in 18
(32.7%) patients. Focal epilepsy was diagnosed in 83.6%,
and generalized in 16.4% patients. Male predominance was
noted. Clinical follow‐up for patients with focal epilepsy
was 18.3 ± 5.2 years, compared to 22.9 ± 4.5 in group
with generalized epilepsy (p = 0.024). Mean time from the
epilepsy onset til the last seizure was 2.3 yrs (range 0.3–
14.3) with focal epilepsy and 0.8 (range 0.2–15.9) in group
with generalized syndromes (p = 0.716). Self‐limited focal
epilepsy with centrotemporal spikes in 10 and idiopathic
generalized epilepsy in 9 patients were diagnosed. Brain
MRI (done in 37 patients) was normal in 75.7% cases. Epi-
lepsy duration was shorter in subjects with normal neu-
roimaging (p = 0.018). No cognitive profile and comorbid
condition affected duration of active disease.
Conclusion: Resolved epilepsy was considered in 55
patients. AED monotherapy, unknown or genetic seizure eti-
ology, self‐limited focal or idiopathic generalized epileptic
syndromes, normal findings on neuroimaging were identified
as factor associated with shorter duration of active epilepsy.
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p577 | Abnormal Heart Rate Variability During
Non‐Rem Sleep Is A Predictor Of Postictal
Generalized Eeg Suppression In Patients With
Focal Epilepsy

M. Sakamoto*, K. Jin*, Y. Kitazawa*, Y. Kakisaka*,
N. Nakasato*
*Tohoku University Graduate School of Medicine, Epileptology, Sendai,
Japan

Purpose: Sudden unexpected death in epilepsy (SUDEP)
is a leading cause of death in patients with epilepsy. Postic-
tal generalized EEG suppression (PGES) following general-
ized tonic‐clonic seizure may be associated with SUDEP.
However, the predictor of PGES remains undetermined.
Heart rate variability (HRV) reflecting cardiac autonomic
function is an established marker of sudden cardiac death
in patients after acute myocardial infarction, but the clinical
significance of abnormal HRV in patients with epilepsy
has not been established. This study investigated whether
HRV abnormality is a predictor of PGES in patients with
focal epilepsy.
Method: This study enrolled 19 patients with focal epilepsy
(12 men, 15–51 years), including 12 with PGES (PGES+)
and 7 without PGES (PGES‐), and 11 non‐epileptic patients
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(8 men, 15–53 years). All patients underwent long‐term
video‐EEG monitoring with polysomnography and electro-
cardiography. HRV spectrum analysis was performed for
periods of 10 minutes during wakefulness, non‐REM sleep
(stage N2), and REM sleep. HRV spectra consisted of high
frequency (HF; 0.15–0.4 Hz) and low frequency (LF; 0.04–
0.15 Hz) regions. Normalized HF and LF/HF ratio parame-
ters represent parasympathetic and sympathetic activities,
respectively. These HRV parameters were compared
between the three groups for each sleep stage.
Results: PGES+ group showed significantly decreased
normalized HF and increased LF/HF ratio during non‐REM
sleep compared to PGES‐ and non‐epileptic groups. No
significant differences were observed between the three
groups during wakefulness and REM sleep.
Conclusion: The present results show abnormal parasym-
pathetic suppression and sympathetic activation during
non‐REM sleep in the PGES+ group. Interictal cardiac
autonomic dysfunction may be caused by repeated postictal
cerebral shutdown including the brainstem. Abnormal HRV
during non‐REM sleep is a predictor of PGES in patients
with focal epilepsy.

p579 | Looking For New Interictal
Electrophysiological Markers Of The Epileptogenic
Zone At Different Frequency Bands

N. Roehri*, F. Pizzo*,†, S. Lagarde*,†, I. Lambert*,†,
F. Bartolomei*,†, C.-G. Bénar*
*Aix Marseille Univ, Inserm, INS, Institut de Neurosciences des Systèmes,
Marseille, France; †APHM, Timone Hospital, Clinical Neurophysiology,
Marseille, France

Purpose: High Frequency Oscillations (HFOs) are consid-
ered to be highly representative of brain tissues capable of
producing epileptic seizures (Jacobs et al., 2008). Their
capability to delineate the epileptogenic zone (EZ) is how-
ever weakened by the presence of physiological HFOs
(Roehri et al., 2018), which are still undistinguishable from
pathological HFOs. Finding other electrophysiological
biomarkers to better characterise the EZ seems crucial.
Method: By using Delphos (Roehri et al., 2016) – a detec-
tor of oscillations which can be used to detect oscillations
at any frequency – we computed the amount of oscillations
in small frequency bins inside the estimated EZ and outside
it (NEZ) in 30 patients under SEEG investigation. A Wil-
coxon signed‐rank test was used to infer whether a fre-
quency range was more expressed in a given zone (EZ vs
NEZ).
Results: Two bands passed the statistical test: a subset of
the HFO band [176, 352] Hz, which is more expressed in

the EZ, and a low frequency band [8.7, 15.5] Hz, which is
less expressed in the EZ.
Conclusion: Putative biomarkers may not only be found in
their over‐expressed form (such as HFOs or spikes) but
also in their under‐expression (such as the decrease of spin-
dles in epileptic hippocampi (Frauscher et al., 2016)). Map-
ping the oscillations at any frequency could be useful to
find other electrophysiological biomarkers.

p580 | Existence Of Motor Evoked Potential
Polyphasia In Patients With Juvenile Myoclonic
Epilepsy And Their Healthy First Degree Relatives

S. Stefani*, E. Papathanasiou*,†, I. Kousiappa*,†, S. Papacosta*,†

*Cyprus School of Molecular Medicine, Nicosia, Cyprus; †Cyprus Institute
of Neurology and Genetics, Neurology Clinic B, Nicosia, Cyprus

Purpose: Epilepsy is a neurological condition character-
ized by paroxysmal brain electrical activity resulting in sei-
zures (Fisher et al. Epilepsia 2014; 55:475–82). Juvenile
Myoclonic Epilepsy (JME) is a frequent type of Genetic
Generalized Epilepsy (GGE) found in adolescents, charac-
terized by myoclonic jerks, generalized tonic‐clonic and
absence seizures (Wandschneider et al. Brain
2014;137:2469–79). Transcranial Magnetic Stimulation
(TMS), a non‐invasive neurophysiological procedure, stim-
ulates the cortex of brain evaluating the integrity of central
motor pathways. The response is called Motor evoked
potential (MEP) (Rossi et al. Clinical neurophysiology.
2009;120:2008–39). Part of the motor unit action potential
is a phase falling between two baseline crossings. Recent
research indicates presence of MEP polyphasia in patients
with different types of GGE and their first degree relatives
compared with controls (Chowdhury et al. Neurology.
2015;84:1301–7). In our study, we evaluated the probabil-
ity of polyphasia appearance during TMS examination in a
cohort of JME patients, their healthy first degree relatives
and controls.
Methods: Three groups were examined; 20 patients with
JME, 23 first degree relatives and 30 controls in two differ-
ent stages, contracted and relaxed. Analysis was done using
two types of coils; circular and butterfly. With the circular,
both upper and lower limbs were examined for contraction
and relaxation. The butterfly was used during contraction
for upper limbs. The muscles examined were the abductor
digiti minimi and tibialis anterior.
Results: MEPs revealed increased polyphasia in patients
and relatives compared with controls. 20% of the controls
showed polyphasia in their recordings compared to 80% in
patients and 78% in relatives demonstrating a highly signif-
icant difference (p < 0.05).
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Conclusion: Our findings come to an agreement with pre-
vious research and suggest a correlation between polypha-
sia appearance in patients and relatives and the presence of
possible endophenotype. Abnormal intracortical oscillations
triggered by TMS could be the reason without knowing the
pathophysiologic mechanism.

p581 | Evaluation Of Dual Accelerometer
Detection Algorithms For Tonic‐Clonic Seizures

F. Ohlsson*, D. Krýsl†, D. Johansson†, M. Czarnecki*,
N. Gustafsson*, J. Wipenmyr*, T. McKelvey‡, B. Rydenhag†,
K. Malmgren†

*RISE Acreo AB, Gothenburg, Sweden; †Institute of Neuroscience and
Physiology, Sahlgrenska Academy at Gothenburg University, Gothenburg,
Sweden; ‡Chalmers University of Technology, Gothenburg, Sweden

Purpose: The state of the art in detection of tonic‐clonic
seizures (TCS) using wearables is multimodal systems,
where accelerometer data is combined with e.g. heart rate
or electrodermal activity signals. Clinical application of sei-
zure detection is dependent on simultaneously obtaining
sufficient sensitivity and acceptable false positive (FP) rate.
We here present a monomodal dual accelerometer detector
intended for garment integration, and subject it to unbiased
evaluation.
Method: Data from two three‐axis accelerometers, one
attached to each wrist, was collected from 75 patients (me-
dian 35 years, range 18–77 years, 47 female [63%]) at the
Epilepsy Monitoring Unit at the Sahlgrenska University
Hospital. The sensor configuration was designed to be inte-
grated into the sleeves of a garment. Using video‐EEG
recordings, a total of 37 TCS in 11 patients were identified
and the data divided into disjoint training (27 TCS, 3
patients) and test (10 TCS, 8 patients) data sets.
The accelerometer data was band‐pass filtered and
reduced using a movement threshold, and subsequently
mapped to a time‐frequency feature space representation.
Algorithms based on standard binary classifiers combined
with a TCS specific event detection layer were devel-
oped and trained using the training set. Their perfor-
mance was then evaluated in terms of sensitivity and FP
rate using the test set, comprising 570 h of data, to elim-
inate any bias.
Results: The binary classifiers selected during the model
development were K‐nearest‐neighbors (KNN), random for-
est (RF) and a linear kernel support vector machine
(SVM). The highest sensitivity was obtained for KNN
(100% sensitivity, 0.05 FP/h) and the lowest FP rate was
obtained for RF (90% sensitivity, 0.01 FP/h).
Conclusion: Wearable dual accelerometer detection sys-
tems suited for garment integration are feasible. Our results

indicate that such systems can achieve performance compa-
rable with state of the art multimodal detectors.

p582 | Feasibility Study For Using Consumer‐
Grade EEG Headsets To Improve The Life Of
Patients With Absence Epilepsy

D. Loeckx*, T. Buckinx*
*Epihunter NV, Hasselt, Belgium

Purpose: Consumer‐grade EEG headsets could potentially
improve the quality of life of people with absence epilepsy,
by notifying them and the people around them of the
occurrence of an absence seizure. Even though absence sei-
zures or ′petits mals′ lead to less morbidity and acute dan-
ger than tonic‐clonic seizures or ′grands mals′, they still
have a significant impact on the quality of life of patients.
Especially, they can hamper social interaction and cause
difficulty in learning.
Method: We have developed a cloud platform and app
allowing patients to locally collect data from a consumer‐
grade EEG headset. The app securely forwards the EEG
data to the cloud platform, and lets the user manually
record seizures and add annotations. 9 children with epi-
lepsy and their families were selected to use the app in
day‐to‐day life. We have monitored usage, EEG quality
and user feedback.
Results: After a study period of on average 6.9 weeks per
patient, we have collected 175 h of EEG data, 47 seizures
(as reported by the patients/families) and 82 other annota-
tions. Of the 9 patients, 1 patient dropped out due to aver-
sion of wearing any device on its head. Overall, acceptance
of the EEG headset and app is high, and patients seem
willing to use the technology in day‐to‐day life.
Conclusion: Consumer‐grade EEG headsets form a
promising tool for day‐to‐day use for epilepsy patients.
Overall, they seem well accepted and tolerated. Future
research should investigate potential use‐cases such as the
detection, notification and logging of absence seizures, eg
at home or in a classroom situation. We expect that with
increased use‐cases, the adoption and recording hours per
day will further increase as well.
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p583 | Reading And Praxis Induction In Juvenile
Myoclonic Epilepsy In Comparison With Juvenile
Absence Epilepsy

E.U. Ozcelik*,†, H. Yener†, N. Bebek†, B. Baykan†

*Bakırkoy Prof Dr Mazhar Osman Mental Health and Neurological
Diseases Education and Research Hospital, Clinic of Neurology, Istanbul,
Turkey; †Istanbul University, Istanbul Faculty of Medicine, Departments
of Neurology and Clinical Neurophysiology, Istanbul, Turkey

Purpose: Reflex seizures induced by higher cortical activi-
ties such as reading and praxis are well‐known among the
genetic generalized epilepsies (GGE), especially in juvenile
myoclonic epilepsy (JME). We aimed to analyze the effect
of reading and praxis on the EEGs of patients with JME
and juvenile absence epilepsy (JAE), besides the conven-
tional activation methods.
Method: Thirty‐four patients with GGE underwent a
video‐EEG recording after their consents. A standardized
protocol including 15 minutes baseline, conventional acti-
vations and a neuro‐psychological activation (NPA) proce-
dure including 3 minutes of readings aloud (in Turkish and
English) and praxis with a rubic cube. Epileptiform dis-
charges (EDs) during all periods were calculated as the
number of EDs per minute. We defined ‘provocative NPA
effect’ as above 2.0; ‘inhibitory NPA effect’ as below 0.5
according to the rates previously published by Matsuoka
et al.
Results: Twenty‐three patients were females and 19 of
them had JME (%55.9), 15 remaining were JAE. EDs were
not seen during baseline period in 55% of patients. Among
JME patients, EDs were increased in one patient during
reading in both languages with 5‐fold increase and in 2
patients with praxis; with an absence seizure occurrence
after praxis in one. In JAE group, 6 to 22‐fold activations
were seen in two patients with reading, more pronounced
in foreign language. Hyperventilation (38%) and/or photic
stimulation (%29) also triggered EDs as well in both
groups.
Conclusion: Cognitive tasks induced EDs in 14% of
patients with GGE, with similar rates in JME and JAE, sur-
prisingly. This finding supported that these two syndromes
may overlap regarding EEG triggers. Despite the limita-
tions of our study such as small number, being under medi-
cation, and short duration of NPA, we think that these
methods may worth to try in patients who did not showed
EDs during baseline or conventional methods.

p584 | Subcutaneous Eeg Reliably Detects
Certain Seizures

S. Weisdorf*, S.W. Gangstad†,‡, J. Duun-Henriksen‡, T.W. Kjær*
*Zealand University Hospital, Roskilde, Denmark; †Technical University
of Denmark, Kgs. Lyngby, Denmark; ‡UNEEG medical A/S, Lynge,
Denmark

Purpose: Unrecognized seizures are common in epilepsy.
Ultra‐long‐term everyday‐life EEG monitoring could
resolve this problem. To address this, a new subcutaneous
EEG device has been developed.
In this study, we aim to ascertain whether seizures can be
detected from subcutaneous EEG recordings equivalently
to corresponding scalp EEG channels, and to assess signal
similarity between them.
Method: We recruited four participants with temporal lobe
epilepsy to undergo simultaneous video‐EEG and subcuta-
neous EEG recording during admission. True seizures were
identified by consensus analysis of the full video‐EEG.
Subsequently, 50 ten‐minute EEG epochs excluding video
were selected, half with seizures half without. The epochs
were presented from two different modalities: Either the
two scalp channels closest to the subcutaneous device (F7‐
T7 and P7‐T7; F8‐T8 and P8‐T8) or the two channels
recorded from the subcutaneous device.
Two board‐certified raters blinded to the consensus result
and modality analyzed the 100 epochs independently.
Signal similarity was compared by time‐frequency analysis
for example seizures. The main frequency component of
the seizures was identified, and spectral coherence was
computed.
Results: Some seizures contained a significant rhythmic
component, whereas others were EEGraphically discrete.
Compared to consensus, sensitivity was 48.3%/75.9% for
subcutaneous and 42.9%/89.3% for scalp recordings for
rater 1/2. Specificity was 66.7%/25.0% for subcutaneous
and 78.9%/42.1% for scalp recordings.
The time‐frequency analysis revealed characteristic ampli-
tude and frequency dynamics. Mean coherence in the sei-
zure frequency range between the recordings was
0.96 ± 0.03 and 0.93 ± 0.06 during two example seizures
with significant rhythmic components.
Conclusion: The ability of the raters to detect seizures was
impaired when the channel number was reduced, but not
depending on the recording modality. Temporal lobe sei-
zures seem to be reliably detectable from the subcutaneous
EEG when they show a significant rhythmic component.
For EEGraphically subtle seizures, however, they can be
hard to identify.
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p585 | Sleep‐Wakefulness Connectivity Variation
In Children With Predominantly Nocturnal Focal
Seizures

A.A. Arbune*, S. Beniczky†,‡, I. Popa*, J. Ciurea§,
O.A. Bajenaru*, A. Barborica¶, I. Mindruta*
*University Emergency Hospital Bucharest/ ‘Carol Davila’ University of
Medicine and Pharmacy Bucharest, Neurology Clinic, Bucharest,
Romania; †Danish Epilepsy Centre, Clinical Neurophysiology, Dianalund,
Denmark; ‡University of Aarhus, Clinical Neurophysiology, Aarhus,
Denmark; §’Bagdasar‐Arseni’ Emergency Hospital, Neurosurgery Clinic,
Bucharest, Romania; ¶University of Bucharest, Department of Electricity
and Magnetism, Solid‐State Physics, and Biophysic, Bucharest, Romania

Purpose: To gain further insight into the influence of sleep
on seizure occurrence, we explored connectivity variation
between wakefulness and sleep states in three cases of chil-
dren with drug‐resistant focal epilepsy.
Method: We invasively explored three children (two
females and one male) aged between 3 and 9 years old
with intracranial depth electrodes as part of the presurgical
evaluation. The implantations were tailored according to
electro‐clinico‐anatomical correlations. Following SEEG
evaluation, two of the children were operated on and are
currently seizure‐free at one year after surgery. The third
child was not operated, due to a previous intervention with
the excision of the corresponding structure contralateral to
the identified seizure onset zone (amygdala). All patients
were applied single pulse electrical stimulation (SPES) pro-
tocol during wakefulness and sleep to assess connectivity
of the explored cerebral structures. Only significant connec-
tions were statistically analyzed in this study.
Results: The patients had different seizure onset zones,
identified after SEEG recordings of spontaneous seizures:
the 7‐year‐old male – left anterior cingulate gyrus; the 3‐
year‐old female – right posterior insula; the 9‐year‐old
female – left amygdala. SPES elicited significantly
(p < 0.005) different responses during sleep as compared
to wakefulness in the SOZ as well as the structures not
involved in the epileptogenic network. The difference in
connectivity was significantly greater in the SOZ, indicat-
ing a homogenous tendency during sleep to enforce the
bonds with local mesial (frontal respectively temporal)
structures. The areas outside the epileptogenic network had
a more heterogeneous behavior.
Conclusion: In children with predominantly nocturnal sei-
zures there seems to be a reciprocal influence between the
epileptogenic network and sleep state, the SOZ possibly
influencing the dominant timing of seizure manifestation.
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p586 | Impact Of Selective Cyclooxygenase‐2
Inhibitor, Celecoxib On Cortical Excitability And
Electrophysiological Property In Brain Of Healthy
Volunteer: Randomized, Double‐Blind, Placebo‐
Controlled Study

J.-A. Lim*, K.-Y. Jung†, B. Park‡, J.-S. Jun§, T.-J. Kim†,
T.-W. Yang¶, K.T. Kim**, S.-T. Lee†, K.-H. Jung†, K. Chu†,
S.K. Lee†, K.-I. Park††

*Hallym University College of Medicine, Kangnam Sacred Heart
Hospital, Department of Neurology, Seoul, Republic of Korea; †Seoul
National University Hospital, Department of Neurology, Seoul, Republic
of Korea; ‡Seoul National University, Department of Public Health
Science, Seoul, Republic of Korea; §Kyungpook National University
Chilgok Hospital, Department of Neurology, Daegu, Republic of Korea;
¶Gyeongsang National University Changwon Hospital, Gyeongsang
National University School of Medicine, Department of Neurology,
Changwon, Republic of Korea; **Keimyung University Dongsan Medical
Center, Department of Neurology, Daegu, Korea, Republic of Korea;
††Department of Neurology, Seoul National University Hospital
Healthcare System Gangnam Center, Seoul, Republic of Korea

Purpose: Inflammatory response is considered as defense
mechanism against physical or infectious insults and also
prevails within the central nervous system. Not only brain
injuries such as trauma, ischemia, or hypoxia, seizures also
results in robust inflammatory cascade leading to excitatory
synaptic networks. Several animal studies of epilepsy
reported that celecoxib, a highly selective inhibitor of
cyclooxygenate‐2, have anticonvulsant action. We aimed to
evaluate the impact of single dose and long‐term treatment
of celecoxib on cortical excitability and electrophysiologi-
cal property of brain in healthy volunteer.
Method: Resting EEG was undergone as baseline just
before celecoxib (n = 10) or placebo (400 mg, n = 10) and
repeated after 4 hours of medication. Subjects took celecoxib
or placebo 200 mg twice a day for subsequent 7 days and
conducted EEG again 4 hours after the end of dose. Power
spectra were compared in each time points. In another study
to estimate neuronal excitability, motor evoked potential
using magnetic brain stimulation was done. We measured
resting motor threshold, peak‐to‐peak MEP amplitude, corti-
cal silent period at baseline and after taking 200 mg of cele-
coxib (n = 10) or placebo (n = 10) twice a day for 7 days.
Results: Celecoxib did not change brain activity signifi-
cantly in EEG study. However, the sum of power recorded
from all electrodes tends to increase in celecoxib group
only in 4 hours after medication (p = 0.56). In detail, one
dose of celecoxib (400 mg) transiently increased the power
of alpha band recorded at frontal and parietal area as well
as total brain significantly (p = 0.04, 0.01, 0.01, respec-
tively) whereas placebo did not. This effect abolished after
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7‐day treatment. In MEP study, we found no statistical sig-
nificant change of threshold, amplitude and cortical silence
periods.
Conclusion: This study suggests celecoxib alters electro-
physiological property of brain transiently, but does not
suppress the neuronal excitability in healthy human unex-
pectedly. (ClinicalTrials.gov number, NCT02711579).

p587 | Added Value Of Eeg Source Localization
In Extra‐Temporal Lobe Epilepsy

P. van Mierlo*,†, A.G. Baroumand‡, V. Keereman*, M. Seeck†,
S. Vulliemoz†

*Ghent University, Medical Image and Signal Processing, Ghent,
Belgium; †University Hospital of Geneva, EEG and Epilepsy Unit,
Geneva, Switzerland; ‡Ghent University, Medical Image and Signal
Processing, Gent, Belgium

Purpose: Last decades the population of patients with
extra‐temporal lobe epilepsy (ETLE) has increased. Here,
the localization of the epileptogenic zone (EZ) is most of
the times complex. In this study we quantify the perfor-
mance of EEG source imaging to localize the epileptogenic
focus in these patients.
Method: We searched the database of Geneva University
Hospital for patients that had
1. ETLE surgery

2. long-term EEG monitoring,

3. had pre-operative MRI and

4. post-operative follow-up of at least 1 year.

This resulted in the inclusion of 24 patients with ETLE of
which 15 had Engel class I outcome. The long‐term EEG
was analyzed using Epilog PreOp (Epilog NV, Ghent, Bel-
gium). This included automated spike detection and subse-
quent EEG source imaging to localize the sources of the
detected spikes. These spike clusters were scored by an
expert electrophysiologist as genuine interictal discharges
or not. Afterwards, the localization of the genuine spike
clusters at the half‐rising time was compared to the resec-
tion at sub‐lobar level to assess the sensitivity and speci-
ficity of the proposed method to localize the EZ.
Results: In 62% of patients (n = 15/24) genuine spikes
were detected by the software according to the scoring of
the expert electrophysiologist. The localization of the spike
cluster 1, i.e. the spike cluster with most detected single
events, had a sensitivity of 44% and specificity of 83% to
localize the EZ. For spike cluster 2, the sensitivity and
specificity to localize the EZ dropped to 25% and 71%.
Combining cluster 1 and 2 resulted in a sensitivity of 56%
coupled to a specificity of 71%.

Conclusion: Although the found sensitivity and specificity
is lower than that in TLE patients, EEG source localization
is a useful technique to be included in the pre‐surgical
evaluation given the complexity of these cases.

p588 | Functional Connectivity In High
Frequencies (80–300 Hz) Decreases Inside The
Seizure Onset Zone At The Seizure Start

E. Peslova*, V. Sladký†, P. Klimeš†,‡, I. Doležalová§,
M. Brázdil§,¶

*Brno Epilepsy Center, Department of Neurology, St. Anne's University
Hospital and the Faculty of Medicine at Masaryk University, Brno, Czech
Republic; †International Clinical Research Center, St. Anne's University
Hospital, Brno, Czech Republic; ‡Institute of Scientific Instruments of the
Czech Academy of Sciences, Brno, Czech Republic; §Brno Epilepsy
Center, Department of Neurology, St. Anne's University Hospital and
Medical Faculty of Masaryk University, Brno, Czech Republic;
¶Behavioral and Social Neuroscience Research Group, CEITEC – Central
European Institute of Technology, Masaryk University, Brno, Czech
Republic

Introduction: Functional connectivity analysis of EEG
recordings allows us to search for operationally connected
brain areas both in healthy and epileptic brain. It has been
already shown, that functional connectivity can point to the
epileptogenic zone and figure as a prognostic factor consid-
ering surgery outcomes. Nevertheless, studies aimed at
functional connectivity in higher frequencies (above 80 Hz)
are lacking. We aimed to compare functional connectivity
inside the seizure onset zone and on its borders interictally,
shortly before the seizure start and during the seizure
focusing on broad frequency spectrum.
Methods: Using non‐linear H2 correlation we studied
intracerebral EEG recordings from four seizures of a
patient suffering from intractable temporal lobe epilepsy.
We selected 20 seconds interval 10 minutes before the sei-
zure start, 20 seconds interval immediately before the sei-
zure onset and first 20 seconds of the seizure. Correlation
analysis in 8 frequency bands was performed (up to
300 Hz).
Results: Increased connectivity inside the seizure onset
zone was observed interictally at the frequencies above
90 Hz. Shortly before the seizure and during the seizure
the connectivity in the seizure onset zone significantly
decreased.
Conclusion: For the first time the functional connectivity
in higher EEG frequencies was investigated. Apparently,
the connectivity inside the epileptogenic zone differs both
temporally and in respect to frequency band. The number
of studied patients must be extended in order to confirm
this finding.
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p589 | Feasibility Of Language‐Related Erp
Recordings From Stereo‐Eeg In Children

B. Pimpel*, A. Worley†, S. Boyd†, F. Moeller†, R. Pressler†,
H.J. Cross*, T. Baldeweg*
*UCL Great Ormond Street Institute of Child Health, Developmental
Neurosciences, London, United Kingdom; †Great Ormond Street Hospital
for Children NHS Foundation Trust, Clinical Neurophysiology, London,
United Kingdom

Purpose: The aim of this study is to investigate the feasi-
bility of recording invasive event‐related potentials (iERP)
to map language regions in children admitted for pre‐surgi-
cal invasive stereo‐EEG monitoring (SEEG).
Method: This prospective study included 16 children and
adolescents with refractory epilepsy aged 5–17 years who
were admitted for SEEG monitoring (9 left‐ and 7 right‐
sided implantations, 6–19 depth electrodes implanted). In
13 patients the underlying pathology was focal cortical dys-
plasia (10), tuberous sclerosis (2) and mesial temporal scle-
rosis (1). Patients completed several language tasks (verb
generation, word repetition, listening to reversed words)
(recording time on average 60 minutes).
Results: Robust iERP to language stimuli were obtained in
all cases, independent of the side of the implantation.
Regions around the peri‐sylvian cortex were consistently
implanted and 5 lateral electrode clusters were formed on
an anatomical basis (Inferior frontal gyrus (IFG), subcen-
tral/ frontal operculum (SC/FO), supramarginal/ angular
gyrus (SMG/ANG) and superior temporal gyrus (STG)).
An early biphasic component (peak at 150–200 ms) fol-
lowed by a sustained negative component was consistently
recorded in the STG bilaterally. This cluster showed the
highest amplitudes overall (max. ‐150 μV). The SMG/ANG
also showed similarities bilaterally with an early negative
or positive peak at 150 ms and amplitudes of 20–60 μV. A
lateralising feature was recorded in the IFG, where only the
left IFG consistently showed a late positivity (peak: 600–
700 ms, 50–70 μV, duration: 700–900 ms), which was not
seen in homotopic right IFG recordings.
Conclusion: This work showed that robust iERP can be
recorded in response to language stimuli using SEEG. The
distribution of language iERP components is compatible
with the functional anatomy of the peri‐sylvian language
system. Language iERP may assist in functional mapping
using SEEG of cortical regions under consideration for sur-
gical resection.

p590 | Babel: A New Method For The Study Of
Network Transitions, A Comparison With
Coherence And An Example Application In
Invasive Eeg And Epilepsy

A. Principe*, B. Chavarría†, M. Ley†, G. Conesa‡, R. Rocamora*
*Hospital del Mar – IMIM, Neurology – Epilepsy Unit, Barcelona, Spain;
†Hospital del Mar, Neurology – Epilepsy Unit, Barcelona, Spain;
‡Hospital del Mar – IMIM, Neurosurgery, Barcelona, Spain

Purpose: We describe a novel method devised to capture
the moment when brain interregional communication
changes abruptly. Based on a variable‐order markov model
algorithm, developed in‐house for data compression, babel
records and predicts network states by generating error
maps (EMs). Babel solely relies on the time domain, since
it is implemented through a binarization procedure that
erases signal amplitude information and alters the spectro-
gram.
Method: We analysed 20 hours of EEG signals of virtual
networks generated with a neural mass model. Subnetworks
changed through time, from normal to normal or pathologi-
cal states. Babel is superior than spectral coherence in
detecting all considered transitions, especially in broad and
ripple band. Subsequently, EMs of real data were classified
using a support vector machine in order to capture the tran-
sition from interictal to preictal state and calculate seizure
risk.
Results: It was possible establishing a threshold that the
calculated risk consistently overcame minutes before the
events. Using either coherence or babel we created 1000
models that successfully predicted 6 seizures, the whole
cluster of a patient with hippocampal epilepsy, using a sin-
gle event for training. However, babel resulted superior in
terms of true seizure free time and amount of false warn-
ings. Indeed, the best babel model predicted 96% of interic-
tal time (vs. 83% of coherence) of about 20 hours of
stereo‐EEG. This analysis was extended to patients with
neo/mesocortical temporal, neocortical frontal, parietal and
occipital lobe epilepsy. Again babel showed high perfor-
mance, allowing the prediction of 27 events distributed in
7 days with ROC AUCs that reached 98% (average
94 ± 5%) in 5 different patients.
Conclusion: Babel is a novel approach that relies on pat-
tern analysis in the time‐domain. We believe that this
method can be successfully employed for the study of brain
connectivity and maybe also implemented in real‐life solu-
tions.
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p591 | Focal Epileptic Seizures Anticipation
Based On Heart Rate Variability Features

P. Vorgia*, G. Giannakakis†, S. Voutoufianakis‡, D. Champsas§,
E. Dimitriou*, M. Tsiknakis¶

*University of Crete, Medical School, Heraklion, Greece; †Foundation for
Research and Technology Hellas (FORTH), Heraklion, Greece; ‡Medical
Canter of Ano Vianos, Heraklion, Greece; §Children Hospital Aglaia
Kiriakou, Athens, Greece; ¶Technological Educational Institute of Crete,
Informatics Engineering, Heraklion, Greece

Purpose: Seizure anticipation is performed widely through
EEG analysis in clinical practice. This paper assess abnor-
malities in HRV parameters estimated through ECG during
focal drug resistant epileptic seizures.
Method: Twelve drug resistant pediatric epileptic patients
(6 males/6 females, aged 1–14 years old) recorded with
simultaneous long term EEG and ECG recordings, at the
University General Hospital of Iraklio, Crete. The dataset
contains a total of 26 seizures annotated from two indepen-
dent expert neurologists. The temporal and spectral HRV
parameters were calculated from the ECG recordings.
Results: Although the sample size will be increased, in
this study some significant preliminary results are presented
which appear to be consistent along cases. Heart Rate (HR)
was significantly increased (p < 0.05) during seizure occur-
rence in relation to preictal or normal periods. However,
HR presents a sharp increase at the seizure onset not pre-
senting differences prior to this moment. The temporal fea-
tures SDNN and RMSSD are also increased during seizure
occurrence. Regarding HRV parameters in spectral domain,
although absolute power in LF and HF don't appear differ-
ences, the relative LF power appeared to be significantly
increased and the relative HF power significantly decreased
in ictal periods. The power of this analysis would be
enhanced increasing the sample size.
Conclusion: It is evident that heart activity is affected dur-
ing seizure occurrence. ECG abnormalities can be
expressed through HRV parameters. Specific temporal
(such as HR, SDNN and RMSSD) and spectral (relative
LF, relative HF) HRV parameters are significantly affected
during epileptic syndromes. This evidence enforces the
notion that HRV parameters may be valuable features
towards seizure anticipation.

p592 | Inter‐Ictal EEG Spike Inflow‐Outflow
Connectivity Pattern Analysis using Partial
Directed Coherence (PDC), and Its Relation to
Connectivity Mapping in Time and Frequency
Domains. Validation of Inter‐Hemispheric
Connectivity Analysis using EEG Wada Data in
Temporal Lobe Epilepsy Cases

A. Pinzon*, M. Cabrerizo†, J. Panuwat†, R. Hoda†, A. Petre‡,
J. De Luca‡, N. Rojas†, M. Adjouadi†

*Florida International University, Baptist Health Epilepsy Program,
Miami, United States; †Florida International University, ECE, Miami,
United States; ‡Neurologic Institute, Neurology Group, Miami, United
States

Purpose: To advance the analysis of effective EEG con-
nectivity networks of inter‐ictal epileptiform discharge
activities, and validation of these connectivity maps using
EEG obtained from Wada test.
Method: Normal background EEG and Focal epileptiform
discharges (FEDs) can have specific connectivity patterns
that can be determined using time and frequency analysis.
Time and frequency domain cross‐correlation analysis of
normal background EEG data and FEDs from temporal
lobe epilepsy was performed, based on the number of con-
nections (significance threshold p < 0.05) identified in the
regions of interest (Intra and Inter‐hemispheric) that belong
to potentially activated networks. Using a MATLAB envi-
ronment, the intensity of information flow was calculated
by applying the sum of square for each electrode pair,
where the maximum value was selected. Also, effective
connectivity was calculated by using Partial Directed
Coherence of every segment of the data. Then, the Inflow
and Outflow Intensity was obtained by summing the row
[Inflow] and column [Outflow] of the PDC derived matrix.
Wada test background data during each hemisphere injec-
tion was also analyzed as a means of selective assessment
and validation of the connectivity maps.
Results: As previously reported, there are less connections
(symmetry and density) in the areas surrounding the non‐
epileptic regions in the affected temporal lobe, with
increased number of connections within the epileptogenic
region, and baseline number of connections in normal
regions. The number of connections intra‐hemispheric is
maximal between temporal and parieto‐occipital regions,
with an important component in the frontal region.
Conclusion: Connectivity maps analysis techniques help
understand activation patterns previously reported during
ictal activity. WADA test data helps validate connectivity
map analysis inter‐hemispherically.
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p593 | Impact of cEEG on Clinical Outcome in
Patients with Altered Consciousness: A
Randomized Controlled Trial (CERTA)

A.O. Rossetti*, K. Schindler†, V. Alvarez‡, R. Sutter§, J. Novy*,
M. Oddo*, L. Warpelin-Decrausaz*, S. Rüegg§

*Centre Hospitalier Universitaire Vaudois, Lausanne, Switzerland;
†Inselspital, Bern, Switzerland; ‡Sion Hospital, Sion, Switzerland;
§Unispital Basel, Basel, Switzerland

Purpose: Continuous video‐EEG (cEEG) is recommended
in patients with altered consciousness. Compared to routine
EEG (rEEG, lasting < 30 min) it improves seizure detec-
tion rate, but it is time‐ and resource consuming. While
North American centers are increasingly implementing
cEEG, most other (including European) hospitals still have
insufficient resources. To date, only one retrospective study
based on discharge diagnoses suggested that cEEG may
improve outcome, while other recent retrospective assess-
ments challenge this view. It appears thus relevant to close
this knowledge gap.
Methods: CERTA (Continuous EEG Randomized Trial in
Adults, NCT03129438) is a Swiss multicenter randomized
clinical trial. Adults with GCS < 12 or FOUR < 13 are
randomized 1:1 to cEEG for 30–48 h or two rEEG,
assessed through standardized ACNS guidelines. The pri-
mary outcome is mortality at 6 months, assessed blindly.
Secondary outcomes explore functional status at 4 weeks
and 6 months, ICU length of stay, infections, and costs.
Additionally, quantitative EEG analyses will assess correla-
tions with outcome. Using a 2‐sided approach (power =
0.8, α =0.05), 2 × 174 patients are needed to detect an
absolute survival difference of 14%, suggested by the only
available study on the topic.
Results: The study started recruitment in April 2017. Cur-
rent enrolment rate is ahead of the planned schedule. Pre-
liminary results in terms of recruitment, demographics and
pre‐specified interim analysis on mortality after the first
100 included patients will be presented at the meeting.
Conclusion: This study should help unraveling if cEEG
displays a significant impact on clinical outcome, defining
its cost effectiveness, and add knowledge on quantitative
EEG in this setting. A positive result will encourage
broader implementation of cEEG. If negative, it may offer
a rationale to design a larger trial, and ‐least for smaller
centers‐ to rationalize personnel and device costs.
Supported by the Swiss National Scientific Fund
(320030_169379).

p594 | Motor Seizure Detection and Alerting
with A Wearable Device

P. De Liso*, L. Fusco*, C. Caborni†, S. Tognetti†, M. De Luca*,
C. Volponi*, F. Vigevano*
*Bambino Gesù Pediatric Hospital, Neurology Unit, Rome, Italy;
†Empatica, Inc. Cambridge, MA, Milano, Italy

Objective: To demonstrate safety and effectiveness of the
Empatica Embrace wearable device in identifying motor
seizures (MS) and notifying a caregiver during patient hos-
pitalization for long‐term EEG monitoring.
Material and methods: This is a prospective, multicenter,
nonrandomized trial. We present preliminary data related
to patients recorded at epilepsy monitoring unit (EMU) of
Bambino Gesù Children's Hospital. We define a MS for
the purpose of this study as any seizure with non‐facial
motor activity involving one or both upper and/or lower
extremities that has repetitive motor activity (rhythmic
motor movements) lasting at least 10 seconds. Embrace is
a wrist wearable device FDA approved which senses elec-
trodermal activity and motion data indicating a possible
MS. Between October 2017 and January 2018, we
enrolled 7 patients, aged between 2 and 22 years, with
focal resistant epilepsy accepted in our EMU. Long‐term
EEG monitoring duration was related to number of
recorded seizures.
Results: The mean duration of long‐term EEG monitoring
was 30 h, ranging from 5 h to 72 h. Embrace detected 8
seizures among 10 seizures recorded on EEG, with 80%
sensitivity. We had false alerts in 3 patients, with a mean
frequency of 0.68/24 h. No accident occurred and
Embrace was well tolerated by all our patients, even by
the youngest.
Conclusions: Embrace is a safe and effective wearable
device automatically detecting MS, with a high sensitivity
and a low false alerts rate even in pediatric patients.
According to our experience Embrace is a promising
device that could prevent SUDEP.

S270 | ABSTRACTS



CLINICAL PHARMACOLOGY 5

29 AUGUST 2018

p595 | Anger, Mood and Quality of Life in
Patients with Epilepsy Treated with
Eslicarbazepine Acetate

M. Toledo*, G. Mazuela*, M. Quintana*, S. Cazorla*,
J.A. Mauri†, X. Rodríguez-Osorio‡, F.J. López-González‡,
M. Gómez-Eguilaz§, M. Barcala¶, P. Esteve**, J.J. Baiges**,
J. Abril-Jaramillo††, J. Rodríguez-Uranga††, M.D. Castro-
Vilanova‡‡, L. Abraira del Fresno*, J. Salas-Puig*,
E. Santamarina*
*Vall d′Hebron Hospital, Epilepsy Unit, Neurology Department,
Barcelona, Spain; †Hospital Clínico Universitario Lozano Blesa, Epilepsy
Unit, Neurology Department, Zaragoza, Spain; ‡Hospital Clínico
Universitario de Santiago, Epilepsy Unit, Neurology Department, Santiago
de Compostela, Spain; §Hospital San Pedro, Epilepsy Unit, Neurology
Department, Logroño, Spain; ¶Hospital Universitario de Tarragona Joan
XXIII, Epilepsy Unit, Neurology Department, Tarragona, Spain;
**Hospital Verge de la Cinta, Epilepsy Unit, Neurology Department,
Tortosa, Spain; ††Centro de Neurología Avanzada, Epilepsy Unit, Sevilla,
Spain; ‡‡Hospital Alvaro Cunqueiro, Epilepsy Unit, Neurology
Department, Vigo, Spain

Purpose: Behavioral disorders can enormously impact
patients’ daily activities and quality of life. Additionally,
most of the antiepileptic drugs (AEDs) are associated with
psycho‐cognitive side effects. The aim of this study is to
evaluate the impact in the anger and mood status in
patients with focal epilepsy who started treatment with
Eslicarbazepine acetate (ESL).
Methods: Multicenter prospective study from eight Span-
ish hospitals, including patients with focal onset seizures,
≥18 years‐old and ≤2 antiepileptic drugs at baseline.
Patients were started on ESL at baseline visit and com-
pleted the State‐Trait Anger with the Expression Inventory
2TM (Staxi‐2™

), Hospital Anxiety and Depression Scale
and Quality of Life in epilepsy inventory (QOLIE‐10). The
control visit was between three and six months later fol-
lowing the same protocol.
Results: Seventy patients were included, mean age was
49 years‐old (range 18–84); 52.9% males; 53.6% had a
temporal lobe epilepsy; 48.6% were of unknown etiology.
Patient started ESL due to adverse events of the baseline
AEDs (54.9%) or lack of efficacy (43.1%). Levetiracetam
was most commom combination with ESL (75%) and
64.3% converted to ESL monotherapy. The mean seizure
frequency decreased from 3.25 to 1.6 per month
(p = 0.002).
The anger expression index improved significantly in the
whole group (p = 0.003), particularly in the anger trait
(p < 0.001). A significant improvement in anxiety
(p = 0.017) and QOLIE‐10 (p = 0.018) was also seen. The
improvement was independent from the seizure control,

presence of baseline adverse events, use of monotherapy,
age or sex. The history of psychiatric disorder was the sin-
gle factor that predicted a worse anger, mood and quality
of life outcomes.
Conclusions: The use of ESL mono‐ or bitherapy might
facilitate seizure control and decrease behavioral and emo-
tional symptoms associated with previous treatments. The
history of psychiatric disorders is a limiting factors for such
improvements.

p596 | Real‐Life Experience with Perampanel in
36 Patients

L. Tagliafico*, F. Di Biasio*, R. Fancellu*, C. Serrati*,
A. Ferrari*
*Policlinic Hospital San Martino, Neuroscience, Genoa, Italy

Purpose: Perampanel (PER) is a non‐competitive AMPA
receptor antagonist approved for adjunctive therapy of par-
tial and generalized tonic‐clonic seizures. The aim of this
study is to report our experience with PER in a group of
refractory epileptic patients.
Method: We pooled retrospective data from 36 adult
patients with refractory epilepsy prescribed PER from
2015 to 2017 at our center. For each patient we col-
lected baseline data on demographic, epilepsy type, con-
comitant antiepileptic treatment and efficacy results with
PER.
Results: Our population was composed by 21 females
and 15 males (mean age 44.43±DS 14.29), of which
30.6% was affected by idiopathic generalized epilepsy
(IGE) and 69.4% by partial epilepsy (PE). PER was intro-
duced as first or later add‐on (mean number of concomi-
tant antiepileptic drugs 1.73±DS 0.77), average dose was
4.97 mg and the mean duration of follow‐up was
18.15 months. After 12 months of treatment 30.6% of the
patients were seizure free, 30.6% were responders (50%
reduction in seizure frequency). 11 patients withdrawal
therapy due to poor compliance and adverse events like
irritability and drowsiness and 3 patients were lost at fol-
low up (1 IGE and 2 PE). In IGE patients 50% were sei-
zure free, 20% were responders and 30% withdrawal
therapy. In PE patients seizure‐free rate was 26.1%,
responder rate 39.1% and withdrawal rate 34.8%. In the
temporal epilepsy subgroup (40% of PE) withdrawal rate
was 60%. In 9 patients (4 IGE and 5 PE), PER was intro-
duced as first add‐on with a seizure‐free rate of 77.8%
(p < 0.05), withdrawal rate of 11.1% due to poor compli-
ance and 1 patient was lost at follow‐up.
Conclusion: Perampanel is a well‐tolerated drug, which
has demonstrated good results as first add‐on and in
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extratemporal and idiopathic generalized epilepsies, while
poor results in temporal epilepsy could be influenced by
the very complex antiepileptic therapy.

p597 | Perampanel in Treatment of Patients with
Focal Epilepsy with a Syndrome of the Bilateral
Synchronization on the EEG

L. Lipatova*, A. Roshka*
*Federal State Budget Institution ‘National Medical Research Centre of
Psychiatry and Neurology named after V.M. Bekhterev’ of Ministry of
Health of the Russian Federation, Epilepsy Dept., St. Petersburg, Russian
Federation

Many antiepileptic drugs (AEDs) for treatment of partial
seizures can be effective at generalized seizures, but they
can aggravate some types of seizures in case of syndrome
of the bilateral synchronization (SBS) on EEG. This fact is
of particular importance as the majority of AEDs, which
have appeared in recent years, are effective only concern-
ing focal partial seizures. The aim of the study was to esti-
mate effectiveness and tolerability of perampanel (PER) in
patients with focal drug resistant epilepsy (PWE) with
SBS‐syndrome.
Material and method: The analysis of medical cases 25
PWE (from 24 to 60 years old, 24% of them male
patients, average age 37.4 y.o.), receiving PER during
the period from 2012 to 2018 yy, is made. The average
dose of a PER was 6.5 mg/d, the average duration of
treatment – 11.8 months. PWE who received up 5 AEDs
(including Vagus Nerve Stimulation (VNS) in 1 patient)
have been included in the study, PER add‐on therapy
was prescribe them for the first time. One patient had a
migralepsy.
Results: At 9 (36%) PWE the considerable reduction of
frequency of seizures (more than 75%), including patient
on VNS‐therapy, is registered. 2(8%) have achieved com-
plete control of seizures (including PWE with migraine,
who noted a decrease in the frequency and severity of
migraine attacks); 8 (32%) – decrease the frequency of sei-
zures by 50–75%, 7 (30%) – less, than 50% reduction, and
1 (2%) PWE – without changes is noted after an initiation
of treatment by PER. At 86% of PWE positive changes on
EEG (focalization) were registered. Clinically significant
change laboratory parameters haven′t been discovered.
Among adverse effects fatigue (32.5%), dizziness (24.5%)
and irritability (10.5%) met more often.
Conclusion: The efficiency of PER is noted in multi‐drug‐
resistant PWE with SBS, including patient on VNS‐ther-
apy, and comorbid migraine.

p598 | Pharmacokinetic Drug‐Drug Interaction
Between Lacosamide and Other Antiepileptic
Drugs in Japanese Adult Patients with Epilepsy

M. Ota*, A. Demura†, S. Hashi‡, M. Kinoshita§

*Kyoto University Graduate School of Medicine, Department of
Neurology, Kyoto, Japan; †Utano National Hospital, Department of
Clinical Laboratory, Kyoto, Japan; ‡Kyoto University Hospital, Clinical
Pharmacology, Kyoto, Japan; §Utano National Hospital, Department of
Neurology, Kyoto, Japan

Purpose: Therapeutic drug monitoring of lacosamide
(LCM) is usually not recommended for routine dose adjust-
ment. The objective of this study was to investigate effi-
cacy and pharmacokinetics of LCM as adjunctive therapy,
by change of LCM dose and concomitant use of CYP
inducers, in Japanese patients with focal seizures.
Methods: Forty‐nine Japanese adult patients with epilepsy,
who were treated with LCM and were evaluated serum
concentration of LCM and concomitant antiepileptic drugs
(AEDs), were enrolled (24 males, age 43 ± 17 years (mean
± SD)). Number of concomitant AEDs was 2.4 ± 1.4.
Serum LCM concentration of 42 samples was measured
with liquid chromatography tandem mass spectrometry.
Association between serum LCM concentration and clinical
efficacy was analyzed among samples collected from
patients in steady state, one point per each.
Results: Overall mean dose of LCM was 168 ± 118 mg/
day. Serum concentration of LCM was 5.4 ± 3.5 μg/mL
and linearly correlated with dose of LCM (R2=0. 60508).
22 patients (45%) showed more than 75% seizure reduc-
tion. Their dose was 209 ± 124 mg/day and serum concen-
tration was 5.0 ± 3.2 μg/mL (19/22 samples were
available). LCM serum concentration linearly correlated
with dose of LCM (R² = 0.57266). Slope of regression line
(a) of dose‐concentration relationship differed according to
type of concomitant AEDs; inducer(‐)/inhibitor(‐) (N = 8)
(a = 0.0296, R² = 0.95317); inducer(+)/inhibitor(‐)
(N = 7) (a = 0.0071, R² = 0.11157); inducer(‐)/inhibitor
(+) (N = 17) (a = 0.0214, R² = 0.54157); and inducer(+)/
inhibitor(+) (N = 8) (a = 0.0325, R² = 0.8225).
Conclusion: The current study suggests that, in Japanese
adult patients with epilepsy in combination therapy, serum
concentration of LCM linearly correlated with dose of
LCM. Dose of 209 ± 124 mg/day and serum concentration
of 5.0 ± 3.2 μg/mL can be reference values. LCM dose‐
concentration relationship can be variable according to type
of concomitant AEDs.
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p599 | Effect of Valproic Acid on Perampanel
Pharmacokinetics in Patients with Epilepsy

M. Contin*,†, F. Bisulli*,†, M. Santucci*,†, R. Riva*,†,
S. Mohamed*, F. Tonon*, L. Ferri*, P. Tinuper*,†, the
Multicenter Clinical Study Group
*IRCCS Institute of Neurological Sciences, Bologna, Italy; †University of
Bologna, Department of Biomedical and Neuromotor Sciences, Bologna,
Italy

Purpose: Perampanel (PMP) is one of the newer
antiepileptic drugs licensed as add‐on treatment of focal
and generalized epilepsies. Data on PMP pharmacokinetics
and interactions in real patients are limited. We aimed to
assess the effect of concomitant antiepileptic (AED) ther-
apy on steady state plasma concentrations of PMP in
patients with epilepsy.
Method: Plasma samples were prospectively collected in
the morning from patients on PMP stable therapy. Plasma
PMP concentrations were measured by high‐performance
liquid chromatography with fluorimetric detection. We clas-
sified AED comedication as strong enzyme inducers (I),
including carbamazepine, phenobarbitone, phenytoin,
oxcarbazepine; not strong enzyme inducers/not strong inhi-
bitors (NI‐NInib), such as levetiracetam, lamotrigine, topi-
ramate, rufinamide, lacosamide, zonisamide, clobazam;
enzyme inhibitor (valproic acid – VPA). The main outcome
was the comparison of PMP plasma concentration‐to‐
weight‐adjusted dose ratio (C/D) [(μg/mL)/(mg/kg)] among
patients grouped according to AED cotherapy.
Results: One hundred and ten plasma samples were col-
lected from 78 patients (42 females, 36 males) aged
(mean±SD) 33±13 years (range 12–66 years). Twenty‐
eight patients (44 samples) were cotreated with I (Group
A), 21 (26 samples) with NI‐NInib (B), 19 (28 samples)
with NI‐NInib+VPA (C) and 10 (12 samples) with I+VPA
(D). PMP C/D ratio was significantly (p < 0.001) reduced
in patients of Group A (1.79±0.80) vs B (4.07±2.20) and
increased in C (7.03±4.27) compared with A, B and D
(2.76±2.00).
Conclusion: According to literature, a lower PMP C/D
ratio was found in patients receiving enzyme inducing
AEDs. On the other hand, patients cotreated with VPA
showed a higher PMP C/D ratio, a finding not suggested
from available data. Metabolism of PMP should be mainly
mediated by CYP3A4/5, followed by glucuronide conjuga-
tion for some metabolites. However, the relative contribu-
tions of these metabolic pathways in humans remain
unknown. Our observations may help in designing studies
to better characterize PMP metabolism.

p600 | An Initial Practical Experience of
Perampanel Monotherapy in Patients with
Epilepsy

N. Perunova*, A.S. Shershever*, T.R. Tomenko*,
E.V. Sorokova*
*Medical Centre ‘Alpha‐Rythm’, Ekaterinburg, Russian Federation

Purpose: To evaluate the initial experience accumulated
with perampanel monotherapy in patients with epilepsy.
Method: Nine epileptic patients aged 14 to 38 years (5
male and 4 female) were followed up for 6 to 18 months.
Five of these patients suffered from symptomatic (struc-
tural) epilepsy, and 4 had unspecified epilepsy. All patients
were administered perampanel monotherapy.
Results: All patients suffered from focal seizures (3 with-
out consciousness impairment and 6 with impaired con-
sciousness), and 3 of them also had bilateral clonic
seizures. The duration of the disease ranged from
12 months to 11 years. At the time of perampanel introduc-
tion, 3 patients were receiving no anti‐epileptic medication
due to non‐compliance. Six patients had a history of inef-
fective treatment with combinations of 2 to 5 anti‐epileptic
drugs and a significant effect of perampanel therapy with
subsequent gradual discontinuation of other anti‐epileptic
medication (at the patient′s request). The dose of peram-
panel was 6 mg/day in three patients and 8 mg/day in the
other six. A remission of bilateral clonic seizures was
achieved in 3 observations (100%), a remission of focal
seizures in 3 (33.3%), a seizure frequency reduction of over
75% in 3 (22.2%), and a seizure frequency reduction of
over 50% in 1 observation (11.1%). A remission of epi-
lepsy developed in 5 patients (55.5%). Eight patients (88%)
reported improved quality of life. One patient experienced
an adverse event (dizziness); perampanel was withdrawn
and not replaced with another anti‐epileptic drug at the
patient′s request.
Conclusion: The initial experience accumulated with per-
ampanel monotherapy in patients with epilepsy demon-
strated sufficient efficacy and good tolerability of the drug
in different forms of epilepsy, including uncontrolled dis-
ease and patients with poor compliance with anti‐epileptic
therapy.
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p601 | Healthcare Resource Utilization Among
Patients Treated with Perampanel: A
Retrospective UK Database Study

S. Varga*, W. Tsong*, S. Jenkins-Jones†, S. Holden†,
C.L. Morgan†

*Eisai Inc, Woodcliff Lake, NJ, United States; †Pharmatelligence, Cardiff,
United Kingdom

Purpose: Perampanel is an anti‐epileptic drug (AED)
approved for the treatment of partial‐onset seizure with or
without secondary generalisation and primary generalised
tonic‐clonic seizures. This study aims to compare health-
care resource utilisation (HRCU) for patients treated with
perampanel before and after treatment initiation and to
matched controls.
Method: Patients were selected from the Clinical Practice
Research Datalink, a routine primary care database based in
the United Kingdom during the timeframe of 2012‐ 2016.
Patients initiating perampanel were identified and matched
to control patients initiating other add‐on therapy for the
same underlying seizure type. Patients were matched on age,
gender, number of prior switches, pathway equivalent ther-
apy and number of concomitant medications. Date of first
prescription was defined as the index date. Primary care, out-
patient, accident and emergency and inpatient contacts were
compared in the 12 months before and after index date. Sec-
ondary care contacts were only available for a subset (~60%)
of patients that were eligible for the data linkage scheme.
Results: Of 343 perampanel patients meeting inclusion cri-
teria, 183 (53.4%) were male and mean age was 39.1 (SD
16.0). Mean epilepsy duration was 21.1 (SD 13.3) years.
Matched controls were identified for 287 (83.7%) peram-
panel cases. Perampanel initiation was associated with sig-
nificant reductions in primary epilepsy inpatient admissions
(0.4 versus 0.2 per patient year, p = 0.002) and accident
and emergency contacts (1.3 versus 0.8, p =0.002) com-
pared to the 12 months prior. There was no significant dif-
ference in primary care, outpatient or general inpatient
admissions. Compared to controls, there was a significant
reduction in primary epilepsy inpatient admissions IRR =
0.341 (0.150–0.703, p = 0.006) and primary care cost
[IRR = 0.945 (0.936–0.953), p < 0.001].
Conclusion: Treatment with perampanel is associated with
reduced epilepsy related inpatient admissions, accident and
emergency contacts, and primary care cost.

p602 | Clinical Experience of Perampanel in
Intractable Focal Onset: Over 12 Months
Follow‐Up
S.Y. Kim*, W.J. Kim*, Y. Shim*, S.A. Choi†, H. Kim†,
H. Hwang†, J.E. Choi‡, B.C. Lim*, J.-H. Chae*, K.J. Kim*
*Seoul National University Children's Hospital, Pediatrics, Seoul, Korea;
†Seoul National University Bundang Hospital, Pediatrics, Bundang,
Korea; ‡SMG‐SNU Boramae Hospital, Pediatrics, Seoul, Korea

Purpose: This retrospective study was aimed to evaluate
long term efficacy and tolerability of perampanel as add‐on
therapy in adolescents and young adult with intractable
focal onset epilepsy.
Method: A total of 97 patients with focal onset epilepsy
who started perampanel and had regular follow‐up over
12 months were enrolled. We reviewed and analyzed medi-
cal records.
Results: All patients showed uncontrolled seizure despite
of treatment with 2 or more antiepileptic drugs. The mean
age of seizure onset was 5.2 years (range, 0–17.0) and
mean age at first administration of perampanel was
15.7 years (range, 12.0–25.3). The mean follow‐up dura-
tion of total and after perampanel initiation was 13.3 years
(range, 2.1–25.4) and 15.9 months (range, 12–20) respec-
tively. Efficacy was evaluated from 72 patients prescribed
PER for 4 months or more. The responder rate, proportion
of patients who showed 50% or more seizure reduction,
was 41.7% (30 of 72 patients). Among them, over 75% of
seizure reduction was obtained in 11 cases (15.3%) includ-
ing 3 (4.2%) with seizure‐free. The retention rate at 3, 6,
12 and 18 months was 82.5% (80/97), 72.1% (70/97),
60.8% (59/97) and 37.5% (6/16) respectively. Forty‐four
patients (44/97. 45.4%) discontinued PER, 20 (20/97,
20.6%) cases with treatment related adverse events and the
others (24/97, 24.7%) with no efficacy. Treatment related
adverse events were reported in 52 patients (53.6%). Most
common adverse event was somnolence or lethargy,
reported in 17 patients (17/97, 23%), followed by dizziness
(15/97, 20%) and aggressive behavior (15/97, 20%). Thirty‐
three cases (33/52, 63.4%) were first recognized at less
than 4 mg/day of perampanel.
Conclusion: Perampanel can be considered as adjunctive
therapy in intractable focal onset epilepsy. However, care-
ful observation for adverse events is necessary from the
beginning of the treatment due to its frequent adverse
effects, especially for behavioral change in adolescents and
young adults.
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p603 | Efficacy and Tolerability of Brivaracetam
in Patients with Refractory Epilepsy. An Open
Prospective Follow‐Up Study

T. Svendsen*,†, M.I. Lossius*, K.O. Nakken*, A. Baftiu‡,
S.I. Johannessen*,§, J.C. Landmark*,‡,§

*Oslo University Hospital/National Centre for Epilepsy, Sandvika,
Norway; †Innlandet Hospital Trust, Department of Neurology,
Lillehammer, Norway; ‡Oslo Metropolitan University, Oslo, Norway;
§Oslo University Hospital, Department of Pharmacology, Oslo, Norway

Purpose: To assess the clinical experience with brivarac-
etam as add‐on treatment in adult patients with difficult‐to‐
treat epilepsy.
Methods: In the period June 2016‐January 2018, adult (>
18 years) patients treated with brivaracetam at the National
Center for Epilepsy in Norway were recruited consecu-
tively. The only exclusion criterion was pregnancy.
Results: So far, 47 refractory patients have been included.
Of these, 37 (19 men and 18 women) have been followed
for more than 6 months. Average age at epilepsy debut
was 10.8 years, median duration of epilepsy was 32 years,
mean number of previously tried AEDs was 7.4, and num-
ber of AEDs currently in use was 0–4. Nine of the patients
had an idiopathic generalized epilepsy. The responder rate
(> 50% seizure reduction) was 41% (n = 15). Two patients
(5%) became seizure‐free. Fifteen patients (41%) had been
tapered off the drug: 10 due to adverse effects, 4 due to a
combination of adverse effects and lack of efficacy, and
one because of pregnancy. Twenty‐four patients (65%)
reported adverse effects. Most common was psychiatric
symptoms (n = 10, mostly aggression), gastrointestinal
problems (n = 5), sleep disturbance (n = 4) and cognitive
problems/tiredness (n = 6). Three patients experienced a
seizure aggravation. Four patients reported speech distur-
bances. This has not previously been reported as an
adverse effect for brivaracetam. The speech problems
seemed to be dose‐related.
Conclusion: Brivaracetam appears to be a promising add‐
on treatment for patients with intractable seizures. How-
ever, it is important to be aware of psychiatric and cogni-
tive adverse effects.

p604 | Efficacy and Tolerability of Perampanel
to Treat Drug Resistant Sleep Seizures

M. Carreño*, F. Gil†, E. Conde†, I. Manzanares†

*Hospital Clínc, Department of Neurology, Barcelona, Spain; †Hospital
Clínic, Barcelona, Spain

Introduction: Perampanel (PER) is an antiepileptic drug
with a novel mechanism of action which involves selective

and non competitive blocking of the postsynaptic gluta-
maergic AMPA receptors. It is taken in one daily dose at
bedtime and has been reported to have positive effects over
sleep.
Purpose: To find out the efficacy and safety of PER to
treat drug resistant sleep seizures.
Method: Retrospective analysis of patients with drug resis-
tant seizures presenting exclusively during sleep, who were
prescribed PER in our institution between 2015 and 2017.
Results: One hundred patients were prescribed PER as
treatment for drug resistant epilepsy. Among those, we
identified 14 patients (8 women, 6 men) who presented sei-
zures exclusively during sleep. Three patients had general-
ized epilepsy (one IGE and two Dravet syndromes) and 11
had focal epilepsy (4 frontal, 3 temporal, 2 parietooccipital
and 2 insular). Mean time with epilepsy was 19.2 years.
One patient took PER in monotherapy and the rest as add
on therapy to other AEDs (mean number 2.2). 6/14 patients
(42.8%) stopped PER because of no effect/seizure worsen-
ing (3 patients), adverse events (mainly behavioral, 1) or
both (2). In patients who continued PER (8 patients) main
time with the drug was 19.5 months. 4 patients have
become seizure free (including 1 patient with Dravet syn-
drome and 2 patients undergoing presurgical evaluation), 3
patients have experienced >50% seizure reduction, and 1
patient has had no change in seizure frequency. Median
PER dose was 6 mg. In total, 7/14 patients have benefited
significantly from the drug. Adverse effects were reported
by 5/14 patients, including behavioral alterations (3
patients), hallucinations (1 patient) and severe somnolence
(1 patient).
Conclusions: PER may be a useful therapeutic option in
patients with drug resistant sleep seizures. Adverse events
were similar to the ones encountered in previous trials with
the drug.

p605 | Pharmacokinetics and Tolerability of the
T‐Type Calcium Channel Blocker ACT‐709478, A
Potential New Antiepileptic Drug, in a Single‐
Ascending Dose Study in Healthy Subjects

M. Richard*, P. Kaufmann*, R. Kornberger†, J. Dingemanse*
*Idorsia Pharmaceuticals Ltd, Clinical Pharmacology, Allschwil,
Switzerland; †Parexel International GmbH, Berlin, Germany

Purpose: Increased activity of T‐type Ca2+ channels is
linked to idiopathic generalized epilepsy, thus blocking
these channels may be a new treatment option. ACT‐
709478 is a selective, orally available T‐type Ca2+ channel
blocker. The aim of this entry‐into‐man study was to inves-
tigate the safety, tolerability, pharmacokinetics (PK), and
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pharmacodynamics (PD) of single doses of ACT‐709478 in
healthy subjects.
Method: This double‐blind, placebo‐controlled, random-
ized study included 65 healthy male subjects (19–45 years
old). Ascending single oral doses of 1 to 400 mg ACT‐
709478 were administered to sequential groups of 8 sub-
jects (6 on active drug, 2 on placebo). Effect of food was
tested in a cross‐over part at the 60 mg dose. Blood sam-
pling for PK evaluations and safety assessments (clinical
laboratory, vital signs, adverse events (AEs), and ECG)
were performed regularly. Potential sedative effects were
assessed with a battery of objective and subjective PD
tests. PK parameters of ACT‐709478 were determined by
non‐compartmental analysis.
Results: Mean Cmax was reached within 3 h (≤60 mg) and
24 h (> 60 mg) with a range of 1–72 h and the mean half‐
life was 37–43 h across dose levels. Multiple peaks were
observed and Cmax and AUC0-∞ increased in a less than
dose‐proportional manner. A 1.6‐fold increase in Cmax and
no increase in AUC0-∞ was observed under fed compared to
fasted conditions. All AEs were transient and of mild or
moderate intensity and occurred in a dose‐independent man-
ner. The most common AEs were dizziness, somnolence,
and headache. No treatment‐related effects on vital signs,
clinical laboratory, and ECG, or on vigilance were detected.
Conclusion: ACT‐709478 exhibits good tolerability after
single‐dose administration and PK properties that warrant
further investigations.
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p606 | Lamotrigine Monotherapy in Juvenile
Myoclonic Epilepsy

J. Kim*, S.-W. Choi*, M.-J. Sohn*
*Hallym University Dongtan Sacred Heart Hospital, Hwaseong, Korea

Purpose: Although valproate is regarded as the most effi-
cacious drug in juvenile myoclonic epilepsy (JME), val-
proate has a lot of tolerability and safety problems
especially in young female patients of childbearing poten-
tial. We want to describe our experience with lamotrigine
(LTG) monotherapy in patients with JME.
Method: We reviewed medical records of patients with
JME treated with LTG monotherapy.
Results: Among 8 patients [all females, mean age
26.8 years (18~41)], there were 4 LTG responders (50%)

and 4 non‐responders (50%). In responder group, 1 patient
became seizure free more than 5 years and successfully
withdrawed LTG and remaining 3 patients had only myo-
clonic jerks without generalized tonic clonic seizures for
24–60 months. Average LTG dosage was 250 mg (150–
350) in responder group. In non‐responder group, LTG
was discontinued in 2 patients because either of poor effi-
cacy or skin rash. In 2 patients, adjunctive anti‐epileptic
drug (AED) wase added to LTG because of lack of effi-
cacy.
Conclusion: LTG monotherapy was effective and well tol-
erated in half of patients. LTG could be a successful first‐
line AED option in patients with JME, if valproate is con-
traindicated.

p607 | Brivaracetam: A Single UK Centre
Prospective Study of Long‐Term Effectiveness in
Focal Onset Epilepsy

M. Maguire*,†, J. Geldard†, E. Wright†, C. Peacey†, P. Goulding†

*University of Leeds, Faculty of Medicine & Health, Leeds, United
Kingdom; †Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom

Purpose: Brivaracetam (BVM) was approved in the EU in
Jan 2016 as an adjunctive treatment of focal‐onset seizures
with or without secondary generalised seizures in patients
with epilepsy aged 16 years and older. The aim of the
study was to assess the efficacy and tolerability of BVM in
clinical practice. BVM was also used off licence to treat
those with idiopathic generalised epilepsy (IGE).
Method: Data was collected prospectively from 106
patients prescribed BVM (mean dose 150 mg/day) experi-
encing focal and/or secondary generalised tonic clonic sei-
zures and primary generalised seizures.
Results: Patients were taking a median of two antiepileptic
drugs when BVM was commenced and had previously
tried a median of eight antiepileptic drugs. All had previ-
ously tried levetiracetam. At 12 months follow‐up, a ≥50%
reduction in seizure frequency was achieved in 34% of
patients. In those with IGE 46% had a ≥50% reduction in
seizure frequency and 4 patients were rendered seizure free.
In those with focal onset epilepsy the overall ≥50% reduc-
tion in seizure frequency was 32%. 37% of those with sec-
ondary generalised tonic clonic seizures had a ≥50%
reduction in seizure frequency. 32% of those with focal sei-
zures had a ≥50% reduction in seizure frequency. The most
common adverse events were irritability 19% and sedation
23%.
Conclusion: The overall percentage of patients with a
˃50% responder rate was comparable to clinical trials.
Reported adverse events varied from clinical trials with
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irritability being the most common. The evidence suggests
that BVM may be a useful adjunctive therapy for those
with refractory epilepsy. Interestingly those with IGE had a
higher responder rate than those with focal onset epilepsy
which requires further investigation.

p608 | Efficacy and Tolerance of Perampanel –
Multicentric Study

K. Volna*, J. Kocvarova†, J. Zarubova*, H. Krijtova*,
I. Novotna†, M. Tomasek*, I. Rektor†, M. Elisak*,
I. Dolezalova†, P. Fabera*, M. Pail†, A. Kalina*,
L. Martinkovic*, V. Sulc*, M. Brazdil†, P. Marusic*
*Department of Neurology, 2nd Faculty of Medicine, Charles University
in Prague and Motol University Hospital, Praha, Czech Republic;
†Department of Neurology, Masaryk University, St. Anne's University
Hospital, Brno, Czech Republic

Purpose: Perampanel (PER) is a non‐competitive AMPA
receptor antagonist, licensed for an add‐on treatment for
focal and generalized seizures. In the Czech Republic it
has been available since 2015. Our aim was to perform a
multicentre retrospective analysis of all adult patients trea-
ted with perampanel and to assess the efficacy and toler-
ance in everyday clinical practice.
Method: In hospital databases we identified all patients
who were prescribed PER from June 2015 to January
2017. We recorded epilepsy syndrome, etiology, types of
seizures and their frequency, epilepsy surgery in history,
concomitant antiepileptic drugs (AEDs) and amount of pre-
viously used AEDs. We evaluated effect on seizure fre-
quency and experienced adverse effects.
Results: PER was introduced in 190 patients (112
females, age 18–69, median 35), 161 of them was diag-
nosed with focal epilepsy, 12 with generalized and 17
had unknown epilepsy. Apart from PER patients were
treated with 1–5 other AEDs and in 89% they used 5 and
more AEDs prior to PER add‐on. 28% underwent resec-
tive epilepsy surgery and 39% had VNS implanted. In
39% of focal epilepsy patients there was 50% reduction in
seizure frequency (responders), 8% became seizure free.
There were 67% responders in population with generalized
epilepsy and all of them became seizure free at the end
of follow‐up. Adverse effects (AEs) were experienced at
some point by 64% of patients. Psychiatric AEs were
reported by 21% of patients. AEs spontaneously disap-
peared in 15% cases but in 29% of patients led to PER
withdrawal.
Conclusion: Perampanel as an add‐on treatment proved to
be effective in a highly refractory population of patients
with epilepsy. Its efficacy is significantly higher in general-
ized epilepsy cases. Adverse effects were reported quite

frequently due to testing to maximally tolerated doses. Psy-
chiatric adverse effects were experienced by one fifth of
patients.

p609 | Perampanel as Add‐On Treatment in
Highly Drug‐Resistant Epilepsies: Real‐World
Data from an Italian Epilepsy Centre

A. Morano*, J. Fattouch*, M. Albini*, S. Casciato*, M. Fanella*,
L.M. Basili*, A. Viganò*, M. Manfredi*, F. Avorio*, E. Cerulli
Irelli*, A.T. Giallonardo*, C. Di Bonaventura*
*‘Sapienza’ University, Department of Neurosciences and Mental Health,
Rome, Italy

Purpose: Perampanel (PER) is a selective non‐competitive
α‐amino‐3‐hydroxy‐5‐methyl‐4‐isoxazole propionic acid
(AMPA) receptor antagonist*, licensed as adjunctive treat-
ment in focal epilepsy and primary generalized tonic‐clonic
seizures (pGTCSs). Evidence on PER effectiveness and tol-
erability in patients with highly drug‐resistant epilepsies2

and subjects with intellectual disabilities is still limited.
Method: We performed a retrospective study on adult
drug‐resistant patients followed at the outpatient clinic of
Policlinico “Umberto I” in Rome, enrolled from May 2015
to May 2016. Follow‐up visits were scheduled at 3, 6 and
12 months. The primary endpoints were retention rate,
effectiveness (seizure frequency reduction ≥50%) and toler-
ability (adverse event (AE) proportion).
Results: Eighty‐nine patients (47 females, age range: 19–
78 years) were enrolled. Seventy‐three had focal epilepsy
(FE), 9 generalized epilepsy and 7 epileptic encephalopa-
thy. All patients were highly refractory, with 5–17 prior
treatment failures and ≥1 seizure per month/week. All sub-
jects but one received PER at 4–12 mg/day. Retention rates
were 87.6%, 63% and 51.7% at 3, 6 and 12 months.
Responders were 27/89 (30.3%); 8/27 achieved seizure‐
freedom. The number of previous drug failures (p = 0.04)
and the concomitant use of enzyme inducers (p = 0.05)
strongly affected the outcome, unlike PER dose. Patients
with structural FE responded better (33%) than those with
FE of unknown etiology (16%). Although no significant
correlation was documented between specific etiologic fac-
tors and outcome, patients with post‐traumatic/vascular epi-
lepsy or brain malformations had better results. PER was
more effective in secondarily GTCSs (54%) than focal sei-
zures (28%, p = 0.0001) and pGTCSs (25%). Mild‐to‐mod-
erate AEs (mainly dizziness, gait disturbances, psychiatric
effects) were complained by 40% of patients; serious psy-
chiatric AEs usually occurred in subjects with psychiatric
comorbidities (p = 0.05). In mentally impaired patients,
AEs were comparable with study population.
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Conclusion: Our study confirms the tolerability and effec-
tiveness of PER in highly refractory patients with different
epilepsy syndromes and aetiologies.

p610 | Cannabis Use and Patient Reported
Outcome Measures in A Prospective, Tertiary‐
Care Cohort of Patients with Epilepsy

S. Wahby*, V. Karnik*, T. Sajobi*,†,‡,§, S. Wiebe*,†,‡,§,
C.B. Josephson*,†,‡,§

*University of Calgary, Clinical Neurosciences, Calgary, AB, Canada;
†University of Calgary, Community Health Sciences, Calgary, AB,
Canada; ‡University of Calgary, O'Brien Institute for Public Health,
Calgary, Canada; §University of Calgary, Hotchkiss Brain Institute,
Calgary, Canada

Purpose: Our aim was to examine the association between
cannabis use and patient reported outcome measures of
depression, quality of life, health valuation, and satisfaction
with anti‐epileptic drugs (AED) in a tertiary care centre
epilepsy population.
Method: We used a prospective cohort database from the
University of Calgary's Comprehensive Epilepsy Pro-
gramme to identify patients reporting recreational cannabis
use at first visit to the outpatient clinic. Self‐reported out-
come measures included the Neurological Disorders
Depression Inventory for Epilepsy (NDDI‐E), Quality of
Life in Epilepsy (QOLIE‐10), Global Assessment of Sever-
ity of Epilepsy (GASE), Global Assessment of Disability
(GAD), EQ‐5D, and a single item treatment satisfaction
index. Univariate and multivariable analyses were used to
analyse the association of cannabis use with each outcome
measure, while controlling for age, sex, epilepsy type (focal
or generalised), seizure frequency, epilepsy‐specific comor-
bidity risk adjustment index, psychiatric comorbidity, mean
defined daily dose of AEDs, marital status, employment,
and education.
Results: We identified 337 patients, of which 71 (21%)
reported recreational cannabis use. Cannabis use was sig-
nificantly associated with depression (NDDI‐E score > 13)
(odds ratio [OR] 4.76; 95% confidence interval [95%CI]
2.09–10.83; p < 0.001) in a multivariable analysis. Like-
wise, cannabis exposure was significantly associated with
lower quality of life (β = −14.35, 95%CI −23.28 to −5.42;
p < 0.01), lower health valuation (β = −8.77, 95%CI
−14.59 to −2.95; p < 0.01), lower AED satisfaction (OR
0.44, 95%CI 0.24–0.78; p < 0.01), and higher perceived
epilepsy disability (OR 1.81, 95%CI 1.01–3.24; p = 0.04).
Cannabis use was not significantly associated with per-
ceived epilepsy severity (OR 1.32, 95%CI 0.74–2.38; p =
0.35).

Conclusion: There is a strong and independent association
between cannabis use and worse patient reported health
outcome measures. These outcomes should be factored into
future clinical trials and additional longitudinal research is
necessary to examine causality.

p611 | Hair Loss: A Rare Side Effect of
Levetiracetam

N. Oksuz*, H. Kaleagasi*, H. Fidanci†

*Mersin University, Neurology, Mersin, Turkey; †Gazi University,
Neurology, Ankara, Turkey

Purpose: Levetiracetam (LEV) is a second‐generation
antiepileptic drug (AED) for the treatment of epilepsy. Cos-
metic side effects of AEDs such as hirsutism, gingival
hyperplasia and weight gain are almost not seen during
levetiracetam therapy. Although alopecia and hair loss have
been reported commonly during valproate and occasionally
during carbamazepine and lamotrigine therapy, they are not
commonly seen during LEV therapy. Here we present a
case of epileptic patient who developed hair loss during
LEV therapy.
Method: A 29‐year‐old male who was diagnosed as partial
epilepsy and taking LEV therapy for two years (2000 mg/
day) admitted to the epilepsy outpatient clinic with a com-
plaint of severe hair loss for six months.
Results: Dermatologic evaluation excluded zinc deficiency
and the common causes of hair loss, and dermatologist
defined LEV therapy as etiologic factor. And then patient
wanted to terminate the LEV therapy and within four
months LEV was changed with carbamazepine gradually.
After the cessation of LEV, hair loss improved within one
month.
Conclusion: Hair loss is a rare side effect of LEV and is
not well known as well as common side effects like som-
nolence, asthenia, infection and dizziness. Hair loss due to
the LEV therapy has an unknown mechanism but a case
with zinc deficiency during LEV therapy has been
reported. Zinc plays a role in the germinal matrix of hair
follicles. LEV‐related hair loss appears to be reversible
with dose reduction or drug cessation. This rare side effect
should be kept in mind during LEV therapy and clinicians
should consider drug change if hair loss occurs during
LEV therapy.
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p612 | Efficacy, Tolerability, and Blood
Concentration of Zonisamide in Daily Clinical
Practice

S.E. Kim*, K.M. Park*
*Haeundae Paik Hospital, Inje University College of Medicine, Busan,
Korea

Purpose: Zonisamide (ZNS) is an effective antiepileptic
(AED) used to treat both focal and generalized seizures. In
this study, we aimed to evaluate the efficacy, tolerability,
and blood concentration of ZNS used in daily clinical prac-
tice.
Method: This was a retrospective study performed at a
single epilepsy center and included 149 patients with epi-
lepsy. The efficacy and retention of ZNS for 52 weeks,
percentage of patients who were seizure free for 26 weeks,
and the 5‐year retention rate were analyzed. The tolerability
was assessed based on treatment‐emergent adverse effects
(AEs) and the adverse effect profile (AEP). Blood for mea-
surement of ZNS concentration was sampled at the time of
any visit.
Results: More than 70% (105/149) of patients were on
ZNS polytherapy. The mean dose of ZNS was 300 mg/
day, and the AED load was 2.0. The retention rate for
52 weeks and the percentage of patients who were seizure‐
free for 26 weeks were 73% and 42%, respectively. The
retention rate decreased with time and reached 43% in
5 years. Younger age of onset was a significant variable
affecting retention rate for 52 weeks (OR 0.97, p = 0.044),
whereas fewer concomitant AEDs were significantly asso-
ciated with being seizure free for 26 weeks (OR 0.5, p =
0.0006). The blood concentration of ZNS was positively
correlated with the dose of ZNS (r = 0.54, p < 0.001).
AEs were reported in 24% (36/147) of patients. The num-
ber, mechanism of action, or drug load of the AEDs did
not predict the development of AEs; however, blood con-
centration of ZNS was significantly higher in patients with
AEs (29.8 μg/ml Vs 17.4 μg/ml, p = 0.0011) than in those
without AEs.
Conclusion: ZNS is a well‐tolerated and effective AED in
daily clinical practice, and several clinical factors may pre-
dict the efficacy and tolerability of ZNS.

p613 | Favourable Response to Tocilizumab in a
Case of Seronegative Autoimmune Encephalitis
with Progressive MRI Defects Refractory to IVIG
and Rituximab

A. Saarela*,†, J. Kirjavainen*, P. Bendel*, R. Vanninen*,†,
T. Rauramaa*,†, A. Hietaharju‡, R. Kälviäinen*,†

*Kuopio University Hospital, Kuopio, Finland; †University of Eastern
Finland, Kuopio, Finland; ‡Tampere University Hospital, Tampere,
Finland

Purpose: The treatment of autoimmune encephalitis usu-
ally consists of corticosteroids, intravenous immunoglobu-
lins (IVIG) or plasmapheresis with rituximab as a second
line treatment. We report a patient with seronegative
autoimmune encephalitis refractory to IVIG and rituximab,
a chimeric anti‐CD20 monoclonal antibody, responding to
tocilizumab, a monoclonal antibody acting as an inter-
leukin‐6 receptor antagonist.
Subject: A previously healthy 15‐year old girl had two
epileptic seizures during a night. Neurological examination
was normal and she was asymptomatic when admitted to
hospital.
Results: EEG showed focal slowing on right frontal elec-
trodes. MRI revealed a patchy, gadolinium‐enhancing T2/
Flair‐hyperintense lesion on the white matter of the right
frontal lobe with cortical involvement suspected as inflam-
matory. Angiography and serology showed no signs of vas-
culitis. On CSF examination leukocytes and IgG‐index
were normal. IgG oligoclonal bands showed 5 common
weak fractions in serum and CFS. No infection was
detected in extensive testing. A brain biopsy showed
inflammation focused perivascularly with majority of cells
being CD3‐T‐lymphocytes and a moderate number of
CD20‐B‐lymphocytes. Testing for antibodies associated
with autoimmune encephalitis was negative. There was no
neoplasm discovered. Patient remained asymptomatic and
seizure free with levetiracetam and therefore the effect of
treatment was followed by subsequent MRI examinations.
There was a partial response on methylprednisolone (1 g/
day for 3 days). Treatment was continued with IVIG and
then rituximab with no response. Methylprednisolone was
repeated (1 g/day for 5 days) and continued with smaller
doses for several weeks with partial response. Because of
severe progression on MRI tocilizumab (8 mg/kg i.v. once
a month given 6 times) was initiated with a clear response
seen in MRI during 6 months. The patient remains asymp-
tomatic.
Conclusions: Tocilizumab was shown beneficial in a pre-
vious study for autoimmune encephalitis refractory to ritux-
imab (Lee W‐J et al. Neurotherapeutics 2016;13(4):824–
832). Tocilizumab led to a clear response on our patient.
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p615 | ‘Fly Biting’ or Trombone Tongue: Novel
Semiology of Lingual Seizures due to Left Mesial
Temporal Lobe Epilepsy in an Adolescent

M. Ray*, H. McCullaugh†, D. Warren‡, M. Maguire§

*Leeds Teaching Hospitals NHS Trust, Paediatric Neurology and
Neurophysiology, Leeds, United Kingdom; †Leeds Teaching Hospitals
NHS Trust, Paediatric Neurology, Leeds, United Kingdom; ‡Leeds
Teaching Hospitals NHS Trust, Neuroradiology, Leeds, United Kingdom;
§Leeds Teaching Hospitals NHS Trust, Neurology, Leeds, United Kingdom

Purpose: Lingual epileptic seizure is singularly rare. We
report a novel manifestation of “fly biting” as the main fea-
ture of a temporal lobe seizure in an adolescent girl along
with exhaustive review of literature.
Method: Medical charts of patients who underwent video‐
EEG monitoring were analyzed over a 7‐year period, in
search of reports of lingual seizures. Only one such case
was identified and the clinical, neurophysiological and neu-
roimaging data were reviewed.
Results: A 16y old right handed girl was referred for
presurgical evaluation of paroxysmal events which were
characterised primarily by involuntary tongue movements.
Five out of 6 habitual events monitored during video EEG
were stereotypic and characterized initially by a feeling of
a weird sensation followed soon after by a fearful facial
expression with blinking and accompanying orofacial dysk-
inesias which consisted of “fly catching tongue”, swallow-
ing, sucking movements and drooling associated with
confusion. The sixth attack developed further with aversion
of the eyes and head to the right and clonic contractions of
the right corner of the mouth. Following this figure of 4
posture followed by generalized tonic clonic movements.
Interictal EEG showed left frontotemporal slowing with
intermittent sharp waves. Ictal EEG during all episodes
revealed a left anterior temporal onset concordant with
imaging findings of left mesial temporal sclerosis for which
she was referred for left sided amygdalohippocampectomy.
Extensive literature search revealed only 3 cases of lingual
seizures with left frontotemporal focal dysfunction in two
of them.
Conclusion: Therefore, lingual seizures like “fly biting”
behavior is a manifestation of a left temporal seizure. Sei-
zure related cortical dysfunction likely induces activation
of basal ganglia triggering the central pattern generator
responsible for this involuntary lingual movement. Repeti-
tive “fly biting” occurs characteristically in dogs during
epileptic seizures‐indeed the same central pattern generator
for the same behavior, albeit triggered in different species.

p616 | Clinical Characteristics of Seizures in
Patients with Posterior Reversible Encephalopathy
Syndrome

S.-J. Lee*
*Yeungnam University, Neurology, Daegu, Korea

Purpose: To clarify the clinical characteristics of seizures
and predictive factors of the development of seizures in
patients with posterior reversible encephalopathy syndrome
(PRES).
Method: We included patients diagnosed with PRES and
hemispheric lesion. All Clinical information, including pre-
senting symptoms, medical history, initial blood pressure,
neurological deficits, risk factors, the type and frequency of
seizure, and EEG and MRI/CT finding were retrospectively
analyzed.
Results: Of the 16 patients with PRES, 12 patients with
hemispheric lesions were included. Seven (58.3%) out of
12 presented with seizure. Six (85.7%) patients developed
convulsive seizures, and complex partial seizure in a
patient. All patients with seizures showed bilateral wide-
spread hemispheric lesions in MRI. EEG showed regional
slow waves in 3 patients and periodic lateralized discharges
s in a patient who had past history of encephalitis. All
except a case with post‐encephalitic epilepsy have been sei-
zure free without antiepileptic drug.
Conclusions: Most common seizure type was convulsive
seizure and seizures occurred at the initial stage during the
course of PRES. Bilateral multilobar lesions were associ-
ated with the occurrence of seizure. EEG showed variable
regional theta/delta slow waves. All patients had good sei-
zure outcome without AED.

p617 | Bimodal Language in Post‐Ictal Aphasia
A. Fasola*,†, F.-X. Alario*, F. Bartolomei†, C.A. Tassinari‡,
A. Trebuchon†

*Laboratoire de Psychologie Cognitive, Marseille, France; †Aix‐Marseille
Université, INSERM, Institut de Neurosciences des Systèmes, Marseille,
France; ‡University of Bologna, Bologna, Italy

Purpose: In daily life, when healthy speakers want to
explain something new, they often produce gestures to
compensate verbal difficulties. Verbal impairments could
be used to shed light on contrastive hypothesis about the
relationship between co‐speech and speech production.
Some temporal drug‐resistant epilepsy patients show sub-
stantial language deficits like anomia during the seizures
and in the periods following them, called post‐ictal states.
We aimed to describe changes in verbal and co‐speech ges-
ture productions in post‐ictal aphasia and to observe if
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communicative strategies are different depending on the
epileptogenic zone (EZ) localization (frontal versus tempo-
ral).
Method: We studied 21 seizures inducing post‐ictal apha-
sia in 12 drug‐resistant epileptic patients. During testing,
they had to memorize, in 30s, a highly detailed picture and
to describe what they saw. The goal was to elicit a mono-
logue that would be rich in speech and in co‐speech ges-
tures. We thus compared post‐ictal to inter‐ictal conditions
in the same individual. Co‐speech gestures were coded
according to two categories: “Rythmic” gestures are pro-
duced in support of speech building, presumably for the
benefit of the speaker; “illustrative” gestures are produced
to illustrate the speaker's speech, presumably for the benefit
of the interlocutor's comprehension. EZ localizations were
determined by experienced epileptologists.
Results: Left temporal lobe epileptic patients show a slight
decrease of verbal flow combined with an increase of ryth-
mic gesture production (p ≤ 0.01), and a decrease of illus-
trative gesture production (p ≤ 0.01). For left fronto‐insular
lobe epilepsy patients, the modulation of communicative
patterns was less straightforward.
Conclusion: A contrast between rhythmic and illustrative
gestures is congruent with previous literature in which
rhythmic gestures has been linked to lexical retrieval pro-
cesses. Such evidence for a facilitative role of co‐speech
gestures in language difficulties could be useful in the con-
text of multimodal language therapies for temporal lobe
epilepsy patients.

p618 | Cerebral Venous Sinus Thrombosis and
Seizures; Retrospective Evaluation of Long‐Term
Follow‐Up
M.T. Pekoz*, T. Demir*, H. Bozdemir*, A.Y. Erturk*,
U. Satılmıs*, K. Aslan*
*Cukurova University Faculty of Medicine, Neurology, Adana, Turkey

Purpose: About one‐third of patients with cerebral venous
sinus thrombosis (CVST) have a focal or generalized sei-
zure. The purpose of the present study is to determine the
frequency, demographic and clinical features, and prognosis
of seizures at least 12 months follow‐up in patients with
CVST.
Method: In this retrospective study, the files of patients
who were diagnosed with acute stroke between January
2014 and December 2016 in the Cerebrovascular Diseases
Unit of Cukurova University Faculty of Medicine were
screened. Demographic characteristics, neuroimaging and
electroencephalography findings, antiepileptic treatment
(AET), and risk factors for CVST were noted in patients

with CVST and followed‐up at least 12 months (12–
89 months). The patients divided into seizure and non‐
seiure groups.
Results: A total of 701 patients with acute stroke were
screened. Of the 32 patients with CVST, 93.8% were
female; 37.5% (n:12) of the patients were in seizure group;
93.8% (n: 11) of the seizure‐group was admitted to emer-
gency room with seizure, and only 1 patient had a seizure
on the 4th day of admission. Seventy‐five percent of the
patients with seizures were seizure‐free with monotherapy,
and 3 patients were seizure‐free without AET. There was
no statistically significance for involvement of cerebral
sinuses between groups. In 66.7% (n = 8) of the patients
with seizure and 35% of patients without seizures, infarc-
tion was detected in brain MRI and this was statistically
significant at borderline (p = 0.08).
Conclusion: CVST related seizures usually occur during
the early period of the disease, and have good prognosis in
the long term follow‐up which can be controlled by
monotherapy.

p619 | Anatomoelectroclinical Features of
Seizures with Pure Insular Onset

M. Peltola*, A. Trébuchon†,‡, D. Scavarda†,§, R. Carron†,¶,
S. Lagarde†,‡, A. Lepine**, M. Milh**, F. Bartolomei†,‡

*Helsinki University Hospital and University of Helsinki, HUS Medical
Imaging Center, Clinical Neurophysiology, Helsinki, Finland; †Aix
Marseille Univ, INSERM, INS, Inst Neurosci Syst, Marseille, France;
‡APHM, Hôpital de la Timone, Clinical Neurophysiology and
Epileptology Department, Marseille, France; §APHM, Hôpital de la
Timone, Pediatric Neurosurgery Department, Marseille, France; ¶APHM,
Hôpital de la Timone, Stereotactical Neurosurgery Department, Marseille,
France; **APHM, Hôpital de la Timone, Pediatric Neurology
Department, Marseille, France

Purpose: Insular epilepsy is a rare entity that consists of
various forms where epileptogenic zone may extend outside
the insula. The current study aimed to investigate the sei-
zure semiology and organization in pure insular epilepsy
where primary organization of seizures is exclusively in
insula based on the stereoelectroencephalography (SEEG).
Method: Out of a total of 301 SEEG recordings performed
between January 2010 and January 2017 in our epilepsy
units, 12 patients with pure insular epilepsy were identified.
We analyzed the anatomoelectroclinical features of seizures
explored with SEEG.
Results: Nine of 12 patients were under 16 years old (age
range 6.6–41.8 years). Seizure onset was localized in the
anterior insula in five patients and in the posterior insula in
seven patients. In patients with the anterior insular seizure
onset, the most common early subjective symptoms were
somatosensory (all five patients) or viscerosensory
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symptoms (two of five patients). The majority of patients
had speech related symptoms (three of five patients) or
hyperkinetic proximal gestural stereotypies (three of five
patients). In patients with the posterior insular onset, early
somatosensory symptoms were also prevalent (five of
seven patients). Objective motor signs were unilateral or
bilateral asymmetric tonic (six of seven patients). Two of
seven patients with posterior seizure onset showed no or
very late motor signs. In all patients, motor symptoms
resulted from the propagation of seizures to the frontal
mesial areas, anterior cingulum or premotor areas.
Conclusions: The semiology of pure insular epilepsy is
heterogeneous. It reflects the anatomical, cytoarchitectonic
and functional organization of insula.

p620 | Epilepsy as Presentation Form of Amyloid
Angiopathy

J.D. Herrera-García*, V. Guillén-Martínez*, R. Calle-Calle*,
J. Ruiz-Giménez†, M.D. Fernández-Pérez‡, J.F. Maestre-Moreno‡,
I. Villegas-Rodríguez§, C. Carnero-Pardo¶, T. Escobar-Delgado†

*Hospital Universitario Virgen de las Nieves, Neurology Department,
Granada, Spain; †Hospital Universitario Virgen de las Nieves, Epilepsy
Unit. Neurology Department, Granada, Spain; ‡Hospital Universitario
Virgen de las Nieves, Neurovascular Unit. Neurology Department,
Granada, Spain; §Hospital Campus de la Salud, Neurovascular Unit.
Neurology Department, Granada, Spain; ¶Hospital Universitario Virgen
de las Nieves, Cognitive Behavioral Neurolgy Unit, Neurology
Department, Granada, Spain

Purpose: Patients diagnosed with Amyloid Angiopathy
(AA) often present with characteristic transient focal neuro-
logical deficit (TFND), the aetiology of which (vascular or
epileptic) has been widely discussed. Our aim is to describe
our cases of AA presenting with epilepsy as a cause of
TFND.
Methods: We have retrospectively reviewed the clinical
history of patients diagnosed with probable AA (Boston
criteria) in the last four years in the Neurology Department
of two hospitals and analysed clinical and electrophysiolog-
ical features of those presenting with TFND of epileptic
aetiology.
Results: Thirty‐one patients diagnosed with AA were anal-
ysed, 9 of them (29%) presenting TFND as the first symp-
tom. In six patients (66%, four men, average of 75 years‐
old) an epileptic aetiology was found. Five presented with
focal seizures lasting 1–3 min and one with non‐convulsive
epileptic status (NCES) of 24 h. All patients remained non‐
symptomatic between episodes and presented 3 episodes on
average until the treatment was initiated. Acute haemor-
rhage was observed in 50% of patients. EEG showed inter-
ictal epileptiform activity in 2 cases and status epilepticus
in one. AA diagnosis was established with an average of

2.94 months (range 4 days‐ 12 months) of delay from the
first episode. All patients are currently seizure free, 5 with
levetiracetam in monotherapy, one needing eslicarbazepine
in addition. None suffered side effects.
Conclusions: Incidence of AA patients presenting with
epileptic TFND in our hospitals is consistent with pub-
lished data. Epilepsy prognosis is normally good in these
patients, but NCES may appear. 50% of our patients had
acute symptomatic seizures related to acute haemorrhage.
In the rest, a Magnetic Resonance Imaging (MRI) AA
diagnosis was needed to establish seizure aetiology. We
suggest that performing gradient echo sequences MRI
would be useful in elderly patients presenting with epilepsy
in order to diagnose AA as a potential aetiology.

p621 | Gelastic Seizures or Ictal Smiling? A
Different Semiological Features in Temporal Lobe
Epilepsy

N. Bebek*, D. Khalilov*, C. Gürses†, B. Baykan†, A. Gökyiğit†

*Istanbul University Istanbul Medical Faculty, Neurology, Istanbul,
Turkey; †Istanbul University Istanbul Medical Faculty, Istanbul, Turkey

Seizures accompanied by ictal laughter (gelastic seizures)
are commonly associated with hipotalamic hamartomas.
Whereas, ictal smiling is more frequently seen with tem-
poral lobe epilepsies. We aimed to observe the clinical
and semiological features of ictal smiling. Ictal laughting/
smiling were reported by 11 cases (6 males/5 females).
Long term video‐electroencephalography (VEM) was per-
formed in 9 of them and seizures could be recorded in 7
patients. The age of patients was between 21–46 years.
The age of onset for the seizures was from 4 month to
6 years in 3 patients. Three patients had history of com-
plicated delivery and 3 patients had history of febril sei-
zures, one being complicated. Four patients had
intellectual disability. Ictal smiling was seen in 4 patients,
and ictal laughter was seen in 3 patients during VEM
studies. Four patients showed symptoms at the beginning
of the seizure, 2 patients during the seizure and in 1
patient at the end of the seizure. Seizures were recorded
from frontotemporal (4) or temporal areas (3). Magnetic
resonance imaging revealed hipotalamic hamartoma in 2
patients, hippocampal sclerosis in 3, right frontal cortical
dysplasia in one and cerebral atrophy in another one.
Positron emission tomography showed hypometabolism in
temporal lobes in 4 patients. Psychiatric examination
revealed major depression in one and depressive disorder
in another patient. Ictal smiling was more frequently seen
than gelastic seizures in our patients. We suggest that
ictal smiling are associated with temporal lobe seizures
without a lateralization value and hippocampal sclerosis
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was the main etiological reason. We considered that this
rarely reported and easily skipped feature is more frequent
and different from gelastic seizures.

p622 | Visual Aura in Patients with Migraine
and Epilepsy

S. Nesterova*, G. Odintsova*, S. Kravtsova*, N. Ivanova*,
A. Ulitin*
*Almazov National Medical Research Centre, St. Petersburg, Russian
Federation

Purpose: To compare clinical features of the visual aura in
patients with migraine with aura and occipital epilepsy.
Method: The study was based on clinical observation of
2 groups of patients: 99 with migraine and 155 with epi-
lepsy. We have used clinical‐neurological method and
interviewing.
Results: The frequency of migraine with aura was 17%
and occipital epilepsy −3.2%. All patients with migraine
with aura was observed visual aura (100%). Purely visual
aura was found in 41% (7/17). Visual aura was accompa-
nied by a sensitive aura in 59% (10/17). Positive visual dis-
turbances such as flickering, “sequins”, glowing “flies”,
“sunbeams”, scintillating scotoma were found in 14
patients (82%) and the negative visual phenomena such as
scotoma and hemianopsia were found in 11 patients (65%).
Hemianopsia occurred in 7 patients with migraine. Only 3
patients (18%) had exclusively negative symptoms – hemi-
anopsia. Focal forms of epilepsy were 64.5%. Occipital epi-
lepsy was found in 5 (5% for focal epilepsy). Visual aura
before epileptic seizures wasn′t observed in one patient, it
preceded the oculomotor symptoms in 80% of cases (4 of
5). Epileptic visual aura typically manifests simple visual
hallucinations (vision of colored dots or discs, bright
sparks, multicolored circular or spherical form elements,
ribbons, bright red staining of surrounding objects) or less
complex visual hallucinations (images of any persons, indi-
vidual body parts, shapes).
Conclusion: Differential diagnosis of occipital epilepsy
from migraine with aura can be difficult especially when
there is no tonic or clonic motor manifestations. Visual
aura of migraine was different from aura in focal occipital
epilepsy by visual images, dynamics and distribution of
visual phenomena in the field of view, duration of the aura
and time of occurrence of the subsequent headache.
The reported study was funded by the Russian Foundation
for Basic research (RFBR) according to the research project
№ 18‐013‐00222.

p623 | De Morsier Syndrome As Etiology of
Atonic Seizures in A Young Woman

M.J. Hernandez Garcia*, D.M. Garcia Alvarez*, M.D. Villar
Martinez*, T. Gonzalez Fernandez*, G.R. Gonzalez Toledo*,
F. Carrillo Padilla*
*Hospital Universitario de Canarias, San Cristobal de La Laguna, Spain

Purpose: De Morsier syndrome, also called septo‐optic
dysplasia (SOD), is a congenital rare condition (1/10000
live births) characterised by classic triad of absence of sep-
tum pellucidum, optic nerve hypoplasia and pituitary dis-
function. It presents a varied clinical spectrum, with only
30% of patients presenting the whole triad. The association
of SOD with disorders of neuronal organization it is called
SOD‐plus and it increases the risk of presenting drug‐resis-
tant forms of epilepsy.
Method: A report of a patient with SOD‐plus with atonic
seizures assisted in our refractory epilepsy clinic.
Results: We present a 38‐year‐old woman affected by dia-
betes mellitus since age 6 and development generalized sei-
zures since 8, being seizure free for the last 10 years with
phenobarbital 200 mg/day and carbamazepine 800 mg/day.
She was diagnosed during her childhood of SOD‐plus with
neuroimaging showing absence of septum pellucidum and
hypoplasia of optic chasm and both optic nerves ‐fig 1‐, as
well as frontal left lobe closed‐lipped schizencephaly and left
frontoparietotemporal areas of cortical dysplasia and polimi-
crogyria ‐fig 2‐. Neurological examination was required when
she suffered frequent episodes of “loss of consciousness” that
consisted in a brief lapse in muscle tone without any known
trigger and a daily frequency. An abnormal intercritical EEG
was found and the episodes were identified as atonic seizures.
A reduction of the number of episodes was achieved by asso-
ciating levetiracetam to her previous treatment.
Conclusion: De Morsier syndrome is a rare disorder that
frequently associate other cerebral malformations as
schizencephaly or polimicrogyria. Drug‐resistant epilepsy
can be found specially when cortical malformations are
involved, as our case report illustrates.

p624 | Clinical Aspects of Comorbidity of
Temporal Lobe Epilepsy and Narcolepsy Type 1 –
Two Case Reports

K. Klobučníková*, P. Šiarnik*, I. Muchová*, M. Siváková*,
B. Kollár*
*Comenius University, Hospital of Medical Faculty, 1st Department of
Neurology, Bratislava, Slovakia

Purpose: To remind the clinical aspects of co‐occurrence
of epilepsy and narcolepsy.
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Method: Electroencephalography (EEG), video‐EEG after
sleep deprivation, overnight video‐EEG‐polysomnography
and multiple sleep latency test (MSLT) were performed, as
well as MRI of the brain.
Results: In the first case report, episodes of cataplexy
occurred in childhood. Attacks of excessive daytime sleepi-
ness appeared later. MSLT was conclusive for narcolepsy
type 1 and medication with modafinil was indicated. After
one year, new episodes of automatic behavior appeared.
Further diagnostic workup was performed and also the
diagnosis of temporal lobe epilepsy with partial complex
seizures was set. Therapy with lamotrigine was indicated
and patient became seizure‐free. In the second case report,
a 21‐year‐old female was referred with the typical history
of narcolepsy type 1, with frequent attacks of imperative
sleepiness and episodes of cataplexy. Another type of epi-
sodes occurred, when patient presented automatic behavior.
Narcolepsy type 1 and focal epilepsy was diagnosed.
Patient was treated with lamotrigine and modafinil with a
good effect on the sleepiness and epileptic seizures.
Conclusion: Although comorbidity of narcolepsy and epi-
lepsy is not common, some clinical symptoms of nar-
colepsy, as cataplexy, automatic behavior and episodes of
sleep attacks need to be carefully analyzed not to overlook
the epilepsy. EEG and video‐EEG after sleep deprivation
may help in the diagnostic process. Treatment with
antiepileptic drugs and central nervous system stimulants is
important for the patients with narcolepsy and epilepsy.
This work was conditioned in accordance with current ethi-
cal standards and regulations of biomedical research.
This work was supported by the Framework Programme
for Research and Technology Development, Project: Build-
ing of Centre of Excellency for Sudden Cerebral Vascular
Events, Comenius University Faculty of Medicine in Brati-
slava (ITMS:2624012003), co‐financed by European
Regional Development Fund.

p625 | Using Surface Electromyography to
Differentiate Between Generalized Tonic‐Clonic
Seizures and Psychogenic Non‐Epileptic Seizures

L. Whitmire*, D. Cardenas†, A. Gumbinger‡

*Brain Sentinel, Research, San Antonio, TX, United States; †Brain
Sentinel, San Antonio, TX, United States; ‡Brain Sentinel, Vienna, Austria

Purpose: It is estimated that 25% of patients previously
diagnosed with epilepsy who are not responding to AEDs
are found to have psychogenic non‐epilepsy seizures
(PNES). The utility of sEMG can be expanded to provide
diagnostic information that may help in the differentiation
between captured GTCS and PNES recordings.

Method: In a multi‐center, phase III trial of the sEMG
monitoring device with concomitant vEEG recording, 10
GTC seizures and 10 motor PNES were classified by three
certified epileptologists (via vEEG). An algorithm was
developed for extracting features from the traces. The area
under the curve (AUC) of each the high and low frequency
traces, as well as the ratio of high/low AUCs, were calcu-
lated for the regions within each epoch that met the criteria
of being above a threshold that defines baseline data. The
AUC ratios for GTCS and PNES were compared using
unpaired student's t‐test with Bonferoni correction and
found to be significant if p < .05.
Results: The AUC for the high and low frequency traces,
as well as the ratio between the high/low frequency traces
for GTCS and PNES were calculated. For a GTC, the high
frequency AUC was 3,078,615 ± 936,305 a.u., and the
low frequency AUC was 16,921,510 ± 4,995,778 a.u. For
a PNES, the high frequency AUC was 5,873 ± 4,355 a.u.,
and the low frequency AUC was 1,336,344 ± 756,219 a.u.
An average of the AUC ratios were found statically differ-
ent between GTCS (0.26 ± 0.09 a.u.) and PNES (0.002 ±
0.002 a.u., p = .018).
Conclusion: Data, recorded by the Brain Sentinel®

device, is sufficient to differentiate muscle activity during
GTCS from PNES. The most impactful attribute was the
absence of high frequency data in PNES events, with a
strong presence in GTCS, that is predominant during the
tonic phase.
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p626 | Awareness and Attitude Toward Epilepsy
Among Medical Students and Allied Health Care
Students at King Abdulaziz University, A Survey
Study

S. Alomar*, M. Kadi†, D. AlAbbas‡, M. AlJeddawi‡,
S. AlSulaiman‡, S.S. Baeesa*, A.J. Sabbagh*
*King Abdulaziz University, Faculty of Medicine, Department of Surgery,
Division of Neurosurgery, Jeddah, Saudi Arabia; †King Abdulaziz
University, Family and Community Medicine, Jeddah, Saudi Arabia;
‡King Abdulaziz University, School of Medicine, Jeddah, Saudi Arabia

Objective: Epilepsy affects individuals of all ages and
genders and carries high burden on individuals physically,
mentally, financially and socially. In Saudi Arabia its
prevalence is 6.5 per 1000 individuals. The role of physi-
cians and health care professionals is crucial in increasing
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the knowledge and awareness of the general population
about epilepsy.
Method: A cross sectional study included 161 participants
from multiple health specialties at King Abdulaziz Univer-
sity using a convenient sampling technique. Statistical anal-
ysis was done using STATA.
Result: A total of 161 surveys were completed, mean age
was 22.4(SD2.1). Majority were from school of medicine
137 (89.3%), 11 from dentistry (7%), 4 from pharmacy
(2.56%) . Majority of the surveyed students were at intern-
ship year 46(28.9%) followed by third year students 33
(20.7%). Only 5% of students said they never heard or read
about epilepsy. In general, medical students had more
awareness about epilepsy compared to students form other
specialties. 19% of medical students answered they would
put a spoon or cloth in the mouth when having seizure,
while 75% of nursing students thought it is appropriate to
do so (p = 0.02). Surprisingly,only 13% of the medical stu-
dents agreed that surgical treatment is being one of the
options for treating epilepsy, while 75% of nursing students
responded positively (p = 0.02). The proportion of 5th, 6th

and Internship students who were knowledgeable of the
symptoms and causes of epilepsy were significantly higher
than other students in earlier years of study (p < 0.0001).
Similarly, 7.7% of 5th, 6th and Internship students thought
epilepsy is an untreatable disease, while 92% of younger
students agreed so (p = 0.001).
Conclusions: The level of awareness among medical stu-
dents was higher compared to other specialties with pro-
gressive improvement over the study years. However the
knowledge about surgical options was minimal, which
needs further emphasize in teaching.

p627 | The Structure of Paroxysmal Syndrome
with Neurosurgical Cerebrovascular Pathology,
Taking into Account the Gender and Age
Characteristics

A. Oleynik*, N. Ivanova*, A. Ivanov†, G. Odintsova*,
E. Oleynik*
*ANMRC, Neurology, St. Petersburg, Russian Federation; †ANMRC,
Neurosurgery, St. Petersburg, Russian Federation

Purpose: To research structure of paroxysmal syndrome in
neurosurgical cerebrovascular pathology, taking into
account the gender and age characteristics.
Method: A retrospective analysis of 100 case of the
Department of surgery of the vascular brain and spinal cord
was carried out. The following types of neurosurgical cere-
brovascular pathology (NCVP) have been studied: cerebral
aneurysms (CA), arteriovenous malformations (AVM),

arteriovenous fistula (AVF), cavernous malformations
(CM), stenotic and occlusive lesions of brachiocephalic
arteries (SOL BCA). Acute situational convulsions and
structurally caused epilepsy were taken into account the
structure of paroxysmal syndrome.
Results: Among the surveyed 41 men, 59 women, the
ratio of men and women is 1/1.4. The age of patients from
21 to 78 years old, the mean age was 47.06 +/‐ 2.7 years.
The mean age of men is 41.8, of women is 49.0. Among
the examined 57% with CA, 27% with AVM, 3% with
AVF, 6% with CM, 7% with SOL BCA. A total paroxys-
mal syndrome was detected in 26 patients (26%). Acute sit-
uational convulsions occurred in 5 patients (19.2%).
Among them, in acute subarachnoidal‐parenchymal hemor-
rhage from the CA in 3 patients (11.5%), from AVM in 2
patients (7.7%). Structurally caused epilepsy was observed
in 21 patients (80.8%). Epilepsy developed in a distant pro-
cess of hemorrhage from the CA in 2 cases (7.7%), in
AVM structure in 14 cases (53.8%), in CM in 3 cases
(11.5%), in a distant state of ischemic stroke in patients
with SOP BSA in 1 case (3.8%).
Conclusion: Paroxysmal syndrome in NCVP occurs in
approximately one‐fourth of patients. Most often in 59.2%,
paroxysmal syndrome occurs in AVM and in 50.0% with
CM, significantly less often in 14.3% with BSA SOP, with
an anamnesis of ischemic stroke, and 5.3% with CA. Struc-
turally caused epilepsy predominates (80.8%), acute situa-
tional convulsions are less common (19.2%).

p628 | The Occurrence of Neurological and
Psychiatric Symptoms and Diseases in Families of
Epilepsy Patients Compared to Control Families –
An Interview Study on Patients with Epilepsy

E. Saastamoinen*,†, J. Annunen-Rasila*,†, J. Komulainen-
Ebrahim*,†, J. Koskela*, K. Majamaa*,†, J. Uusimaa*,†,
H. Ansakorpi*,†

*University of Oulu, Oulu, Finland; †Oulu University Hospital, Oulu,
Finland

Purpose: Despite the wide variety of different etiologies
of epilepsy, it is known that the first‐degree relatives of
an epilepsy patient have an increased risk for epilepsy
(Peljto A et al. Brain 2014; 137:795–805). Evidence for
shared genetic susceptibility to epilepsy and migraine
also exists (Polvi A et al. Neurology 2012; 78:202–209,
Winaver M et al. Epilepsia 2013; 54:288–296). However,
besides the aforementioned, data on the occurrence of
other neurological and psychiatric symptoms and diseases
in relatives of epilepsy patients is scarce. The aim of
this study was to explore whether the patients with epi-
lepsy report more relatives with neurological or
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psychiatric symptoms and diseases compared to control
subjects.
Method: We recognized a cohort of 658 patients who had
been treated for epilepsy in the Departments of Neurology
and Paediatrics in Oulu University Hospital in 1990–1999.
A structured written questionnaire concerning both the
patients and their relatives with neurological or psychiatric
symptoms and diseases was sent to the patients. A total of
191 patients agreed to participate. For control group, age‐,
sex‐ and locality‐matched peers from the Finnish Popula-
tion Register Centre were identified and a similar written
questionnaire was sent to them. A total of 187 individuals
agreed to participate. Any information missing in the
returned questionnaires was obtained by interviewing the
subject by phone. The data from the questionnaires was
analysed using IBM SPSS Statistics 24.0.
Results: The preliminary results show that patients with
epilepsy were significantly more likely, compared to con-
trol subjects, to report one or more relative suffering from
epilepsy (35.6% vs 26.7% in control group, p < 0.001),
migraine (54.1% vs 41.7%, p = 0.024), and psychiatric
symptoms and diseases (23.1% vs 13.4%, p = 0.021).
Conclusion: This study suggests that relatives of epilepsy
patients may have increased occurrence of neurological or
psychiatric diseases. This cohort data will be further
explored.

p629 | A Longitudinal Study of Presurgical
Characteristics and Surgical Outcome of
Intractable Epilepsy Due to Focal Cortical
Dysplasia

M. Pail*, M. Marková†, M. Hermanová‡, J. Hemza§,
E. Brichtová§, J. Kočvarová*, I. Doležalová*, M. Brázdil*
*St. Anne's University Hospital and Medical Faculty of Masaryk
University, Brno Epilepsy Center, Department of Neurology, Brno, Czech
Republic; †Medical Faculty of Masaryk University, Brno, Czech Republic;
‡St. Anne's University Hospital and Medical Faculty of Masaryk
University, 1st Department of Pathological Anatomy, Brno, Czech
Republic; §St. Anne's University Hospital and Medical Faculty of Masaryk
University, Brno Epilepsy Center, Department of Neurosurgery, Brno,
Czech Republic

Purpose: Cortical dysplasia (FCD) is the second most
common cause of intractable epilepsy in adults. Three
major pathological variants are distinguished, FCD type I,
II and III. Each of these groups may have different charac-
teristics and different surgical outcomes. The aim of the
study was to characterize differences between FCD type I,
II and III with respect to imaging, clinical presentations,
and surgical outcome.
Method: The study retrospectively analyzed the data of
forty focal epilepsy patients with histologically proven

FCD in our epilepsy center in 2000–2017. FCD type I was
identified in 9, FCD type II in 12 and FCD type III in 18
patients. FCD type was unclassified in one case. There
were 23 temporal and 17 extratemporal resections.
Results: Epilepsy risk factors included febrile seizures
(15%), CNS infections (13%), head trauma (5%), and peri-
natal asphyxia (5%). The presurgical detection rate of focal
cortical dysplasia with magnetic resonance imaging (MRI)
was 45%, the highest was in FCD II type. After a mean
follow up of 77 months, 11 patients (27.5%) were seizure‐
free, eight (20%) had rare seizures (Engel II), nine (22.5%)
had a worthwhile reduction of seizure frequency (Engel
III), six (15%) had no improvement, two patients were even
worse, and in four patients the outcome is unknown. FCD
type III had relatively better surgical outcomes compared
to FCD type I and type II.
Conclusion: In this series of adult patients with pharma-
coresistant focal epilepsy and FCD, most of patients have
no other seizure risk factors and negative MRI. The best
detectable dysplasia using MRI is FCD type II. Epilepsy
surgery is highly effective in patients with FCD and
approximately half of the patients achieved a favorable
post‐operative outcome (Engel I or II). FCD type III had
relatively better surgical outcomes compared to FCD type I
and type II.

p630 | Epidemiology of Acute Symptomatic
Seizures in the Department of Neurology

R. Raimundo*, M. Mendes*, R. Jesus*, V. Espírito-Santo*,
A. Veiga*, P. Guimarães*
*Centro Hospitalar de Trás‐os‐Montes e Alto Douro, Neurology, Vila
Real, Portugal

Purpose: To describe the population with acute symp-
tomatic seizures.
Method: Retrospective analysis of the clinical data of
patients admitted in the Neurology Department between
January 2016 and December 2017 with acute symptomatic
seizures and no history of Epilepsy. 41 cases were
included, 56% males and 44% females aged between 30
and 100 years (median of 71 years).
Results: Acute symptomatic seizure was the first present-
ing event in 88% of the patients. The most frequent cause
was Infection in 43.9% of the cases (Central nervous sys-
tem infection in 24.4% and Systemic infection in 19.5%),
followed by cerebrovascular disease in 24.4% (Ischemic
stroke in 19.5% and Cerebral venous thrombosis in 4.9%)
and traumatic brain injury in 14.6%. Less frequently we
found a toxic (9.8%) and metabolic cause (7.3%). For each
etiologic group, seizure's timing and type, EEG findings,
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frequency of status epilepticus development and number of
antiepileptic drugs used were evaluated. There were rele-
vant differences between the 2 most frequent causes: in
CNS infections we found that 70% had a tonic‐clonic bilat-
eral semiology, most of them without intercritical paroxys-
mal activity demonstrated on EEG; in Ischemic strokes we
found 62.5% of focal onset seizures, with evidence of inter-
critical focal paroxysmal activity in 62.5% of the cases; sta-
tus epilepticus was developed in 30% and 37.5% of the
cases, respectively.
Conclusion: Acute symptomatic seizures represent a large
percentage of all first seizures. In the Neurology Depart-
ment, the most frequent etiologies are CNS Infections and
Cerebrovascular diseases, nevertheless Systemic insults
should not be neglected as an etiology.

p631 | Half of the Patients with Psychogenic
Nonepileptic Seizures have Concomitant Epilepsy:
Big Diagnostic Challenge

M.I. Yon*, F. Azman*, L. Dogan*, I. Tezer*, S. Saygi*
*Hacettepe University, School of Medicine, Department of Neurology,
Ankara, Turkey

Purpose: Five to 37% of patients with psychogenic
nonepileptic seizures (PNES) are also reported to have
epileptic seizures. Wide range of coexistence ratio is due to
methodological differences. We aimed to identify coexis-
tence ratio in patients with PNES by dividing patients into
subgroups including definite and probable cases using more
precise criteria compared to previous studies in order to
clarify this discrepancy.
Method: We retrospectively searched medical files, Video‐
EEG monitoring unit (VEMU) reports and videos of 1983
adult patients who had been admitted to the VEMU
between October 1996 and December 2017. We classified
patients into 5 groups as definite pure PNES, definite epi-
lepsy‐PNES coexistence, definite PNES‐probable epilepsy
coexistence, definite epilepsy‐probable PNES coexistence
and probable PNES. We defined “definite” group when we
saw the ictal EEG and/or video recording of the seizure.
“Probable” term is used when there are strong evidence
from history of a particular seizure type and suggestive
interictal EEGs without video recordings.
Results: Two‐hundred‐and‐three of 1983 patients (10.2%)
had PNES. Mean age at admission was 30.53±10.61. 142
of PNES cases (70%) were women. Median hospitalization
duration was 5 [1–14] days. 44.8% of these patients (n:91)
were definite pure PNES. Definite epilepsy‐PNES coexis-
tence was 32.5% (n:66). 18.7% of patients (n:38) who have
definite PNES, were also thought to have probable

epilepsy. 2.5% of patients (n:5) have definite epilepsy and
coexistent probable PNES. 1.5% of patients (n:3) were
probable PNES.
Conclusion: Epilepsy and PNES coexistence is a big diag-
nostic challenge than expected. More than half of the
patients with PNES also have epileptic seizures when prob-
able patients are included. The reasons of high coexistence
ratio in our large cohort is due to widespread availability
of home video recordings, increased number of admissions
to VEMU, chance of prolonged hospitalization and most
importantly longer patient follow‐ups by the same epilep-
tologists.

p633 | A Retrospective Analysis of An Adult
Population with Typical Electroencephalographic
Criteria for Absence Epilepsy

R. Jesus*, R. Raimundo*, V. Espírito Santo*, M. Mendes*,
R. Chorão*, P. Guimarães*
*Centro Hospitalar de Trás‐os‐Montes e Alto Douro, Neurology, Vila
Real, Portugal

Methods: We consulted the electroencephalograms
recorded during 10 years in a Neurophysiology Depart-
ment, and we selected those performed in adult age and
with electroencephalographic criteria for absence seizures
(those with «generalized paroxysmal activity with symmet-
rical 2–4 Hz spike‐and‐wave complexes and normal back-
ground activity»).
Results: Thirteen patients were included (4 men and 9
women), mean age of 44.5 years (minimum 20 and max-
imum 70). 61.5% of cases had electro‐clinical criteria for
absence epilepsy and 38.5% of patients did not exhibit
suggestive clinical presentation for absence seizures. Half
of the cases, with electro‐clinical criteria for absence epi-
lepsy, reported history of generalised tonic‐clonic sei-
zures. Only two cases presented clinical onset at adult
age. We verified positive family history of epilepsy on
53.8% of patients. Sodium valproate and lamotrigine were
the most widely used drugs for disease control. Four
patients still had seizures, despite antiepileptic therapy.
One patient did not have seizures since childhood but
maintained typical electroencephalographic activity for
absence epilepsy in adulthood, and underwent neuropsy-
chological evaluation with electroencephalographic moni-
toring and she revealed performance improvement after
bolus of sodium valproate.
Conclusion: Absence epilepsy is defined by generalized
non‐motor seizures with activity cessation and transient
consciousness impairment, with or without association of
other clinical components. Incidence of absence seizures in
adulthood is unusual and often results from persistence of
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an entity with onset in early ages. A significant part of
these patients, with electroencephalographic criteria for
absence seizures, may escape clinical detection. Although
rare and hard to recognize, it is a diagnostic to look upon
in adult ages.
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p634 | Cumulative Effects of Antiepileptic Drugs
on IQ and Brain Structure in Children with Focal
Epilepsy

C.H. Stevering*, H.J. Lamberink*, J. Woodfield†, M.M. van
Schooneveld‡, W.M. Otte*,§,¶, K. Geleijns*, K.P.J. Braun*
*University Medical Center Utrecht, Department of Child Neurology,
Brain Center Rudolf Magnus, Utrecht, Netherlands; †Centre for Clinical
Brain Sciences, University of Edinburgh, Edinburgh, United Kingdom;
‡Wilhelmina Children's Hospital, University Medical Center Utrecht,
Department of Child Neuropsychology, Utrecht, Netherlands; §University
Medical Center Utrecht, Biomedical MR Imaging and Spectroscopy
Group, Center for Image Sciences, Utrecht, Netherlands; ¶Stichting
Epilepsie Instellingen Nederland, Heemstede, Netherlands

Purpose: Antiepileptic drugs (AEDs) may have long‐term
effects on neurodevelopment of children. The primary aim
of this study was to investigate the impact of cumulative
AED load on Intelligence Quotient (IQ), and secondary
whether this change in IQ is associated with structural grey
and white matter modification.
Method: Retrospective analysis of children with focal epi-
lepsy who had both neuropsychological assessment (NPA)
and a 3D T1‐weighted MRI between the ages of 5 and 12.
Children with lesions in both hemispheres were excluded.
Cumulative AED load was defined in drug‐years. Outcome
measures were total IQ (TIQ) and structural brain measures
of the healthy hemisphere (age‐corrected cortical thickness,
total brain‐, white matter‐, and cerebellar volumes). Linear
regression was performed, relating:
1. AED load and IQ,

2. AED load and brain structure and

3. the interaction between AED load and brain struc-
ture, and IQ.

All analyses were corrected for epilepsy‐related con-
founders: age at first AED treatment, aetiology of epilepsy,
maximum seizure frequency, duration of active epilepsy,
history of secondary generalized seizures, history of status
epilepticus, number of AEDs at time of NPA, and if appli-
cable, time between MRI and NPA.

Results: Sixty children were included. The median drug
load (interquartile range) was 5.4 drug‐years (2.0–11.0),
mean (SD) TIQ was 77 (19). We found a significant, nega-
tive relation between AED load and TIQ (−1.14 IQ‐points
per drug‐year; 95%CI −2.05 to −0.24), after correcting for
confounders. Drug load and brain structures were not sig-
nificantly related. No interaction effect between drug load
and structural measures was observed in relation to TIQ.
Conclusion: A significant relation between AED load and
TIQ was observed, after adjusting for potential con-
founders. In our analyses we found no evidence for a struc-
tural cause underlying the AED‐related IQ change; this
study, however, was not sensitive to microstructure‐
interneuronal‐, or localized effects.

p635 | Neurodevelopmental Outcome in Patients
with KCNQ2 Epileptic Encephalopathy

I. Tondo*, M. Trivisano†, S. Cappelletti*, A. Terracciano‡, L. De
Palma†, N. Pietrafusa†, S. Gentile*, F. Vigevano†, N. Specchio†

*Bambino Gesù Children's Hospital, Clinical Psychology Unit,
Department of Neuroscience and Neurorehabilitation, Rome, Italy;
†Bambino Gesù Children's Hospital, Rare and Complex Epilepsies Unit,
Department of Neuroscience and Neurorehabilitation, Rome, Italy;
‡Bambino Gesù Children's Hospital, Unit of Molecular Medicine,
Department of Neuroscience, Rome, Italy

Purpose: De novo KCNQ2 gene mutation is one of the
most frequent cause of Early Onset Epileptic Encephalopa-
thies (EOEEs) with onset in the first year of life and char-
acterized by drug‐resistant seizures, multifocal interictal
epileptiform abnormalities and moderate to severe global
developmental delay. In this study, we aim to delineate
cognitive development and behavior disturbances in a
cohort of patients KCNQ2 EOEE.
Method: We retrospectively and prospectively analyzed 7
children (5 female, 2 males), aged between 6 months to
9 years, with EOEE due to KCNQ2 mutation, regularly fol-
lowed at the Bambino Gesù Children′s Hospital. Six
patients had a KCNQ2 mutation with loss‐of‐function and
one patient a KCNQ2 with gain‐of‐function. A longitudinal
design was used. All patients were evaluated with a Grif-
fiths Mental Development Scales at 6, 12 and 24 months.
Results: We observed an irregular developmental profile
in KCNQ2 mutated patients. In all 7 children was evident a
deterioration or a stagnation in motor and language devel-
opment although, during the first year of life patients
showed mainly an impairment motor performance with
preservation of relationship skills. During the second year
of life two patients developed a mild cognitive disability,
one a moderate cognitive disability and four patients a sev-
ere cognitive disability with also autistic features.
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Conclusion: Overall, this cohort of patients highlights the
heterogeneous evolution of the psychomotor development
profiles associated with de novo heterozygous mutations in
KCNQ2. No patients had normal development. Our
patients showed mainly a motor impairment during the first
year of life. After 24 months, a mild or severe cognitive
disability with autistic features become evident in all of
them.

p636 | Demographic, Clinical Feature and
Response to Surgical Treatment in 33 Patients

S. Alyamani*, A. Alsemari*, S. Albaz*, I. Althubaiti*,
H. Aldhalaan*, S. Khan*, T. Abalkhail*, A. Chedrawi*,
M. Shoukri†

*King Faisal Specialist Hospital and Research Centre, Neurosciences,
Riyadh, Saudi Arabia; †King Faisal Specialist Hospital and Research
Centre, Cell Biology Department, Riyadh, Saudi Arabia

Purpose: Study characteristics features of 33 Saudi
Hemimegalencephaly patients.
Method: Restrospective chart review of 33 patient with
HME. The following information was collected; hemimega-
lencephaly side, age, sex, underlying cause, developmental
ability and cognitive function, seizure types, types of sur-
gery and outcome (seizure free and seizure persist).
Results: Gender and age, 18 were young male age 0–3, 15
were young females age 0–8 with a total mean of age
20 days. 14 out of 33 patients (42%) were diagnosed with
Right Hemimegalencephaly while 19 out of 23 patients
(58%) were diagnosed with Left Hemimegalencephaly.
Male have right hemisphere (43%) and left hemisphere
(63%) tend to and female have right hemisphere (57%) and
left hemisphere (37%). Idiopathic 11/33 patients (33%), 22
patients (67%) had associated condition; neurocutaneous
syndrome identified in 19 patients (58%) one patient had
congenital CMV, one had Goldenharr syndrome, and one
unknown syndrome. Several seizures were reported focal,
focal > GTC, EPC, myoclonic and infantile spasm in the
33 patients. Cognitive dysfunction was common; Global
developmental delay occur in 26 patient (79%), mild men-
tal retardation in 5 patient (15%) and 2 had normal devel-
opment (6%). Four patients had focal resection; 2 temporal
and 2 frontal resection, 29/33 (88%) patients had functional
hemispherectomy and 2 patient had no surgery. 22/29 who
had functional hemispherectomy become seizure freedom
(76%) and 7 seizure persist (24%). Those who had Right
Functional Hemispherectomy 100% become seizure free.
Conclusion: Hemimegalencephaly is more common in
male than female. Right hemisphere predispose to
hemimegalencephaly more than left hemisphere. Neurocu-
taneous disorder is the most common underlying etiology

for Hemimegalencephaly in our series of patient. Cognitive
dysfunction is a common sequel of HME. Focal resection
or anticonvulsant will not lead to seizure freedom. Right
Functional Hemispherectomy carry a better prognosis for
seizure freedom than left Functional Hemispherectomy
(100% vs 63%).

p637 | Does Extension of Acute BBB Impairment
After Stroke Predict Development of Vascular
Epilepsy?

D. Kala*,†, J. Svoboda*, A. Posusta*, L. Jiri‡, V. Sulc‡,
P. Jansky‡, A. Tomek‡, P. Marusic‡, P. Jiruska*, J. Otahal*
*Institute of Physiology of Czech Academy of Sciences, Prague, Czech
Republic; †Czech Technical University, Faculty of Electrical Engineering,
Prague, Czech Republic; ‡Motol University Hospital, Prague, Czech
Republic

Purpose: Approximately 5–9% of patients after cerebral
stroke develop epilepsy. A precise mechanism of postis-
chemic epileptogenesis is not known, however there are
several currently studied candidates e.g. blood‐brain barrier
(BBB) defect after ischemia. A reliable biomarker of
postischemic epilepsy development is needed for proper
adjustment of postischemic treatment. Aim of this study is
to parametrise ischemic lesion and severity of BBB impair-
ment in patients after stroke with focus on identification of
parameters candidating as epilepsy biomarker.
Method: Five from 150 patients after cerebral ischemia
developed epilepsy. 50 patients without and 5 patients with
developed epilepsy were randomly selected for further
analysis. MRI was measured to all patients 7–12 days after
stroke. MR images were analysed by in‐house tailored
algorithms. Fot detection and parametrization of ischemic
regions were used FLAIR (penumbra) and DWI (core)
sequences. For detection of BBB impairment after ischemia
were used T1 sequences with and without gadolinium con-
trast agent, where gadolinium extravasation was measured.
Results: Spatial parameters as volume, overlaps of regions
and location of ischemic lesion, and parameters describing
severity and size of BBB impairment were calculated.
Patients which developed epilepsy were compared with
those who did not. Three parameters were significantly dif-
ferent between epileptic and nonepileptic patients. Patients
developing epilepsy have larger ischemic regions
(p = 0.05) with larger BBB disruption (p = 0.001) and
bigger part of BBB impairment was localized outside
ischemic regions (p = 0.05) than patients without devel-
oped epilepsy.
Conclusion: Our data shows three parameters which sig-
nificantly varies between epileptic and nonepileptic group.
Strength of this comparison, according to low number of
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patients with developed epilepsy, is not high enough to
determine precise biomarker. However, it clearly highlights
parameters which should be tested further on larger dataset.
The study was supported by 15‐33115A, by OPPK Brain-
View CZ.2.16/3.1.00/21544, by large RI project
(LM2015062 funded by MEYS CR) and SGS15/198/
OHK3/3T/13.

p638 | Clinical‐Electroencephalographic
Outcomes and Relationships with Autistic Features
in Preschoolar Children with Idiophaticautism
Spectrum Disorder

M. De Rinaldis*, I. Fanizza*, F. Craig*, F. Cefalo*,
A. Trabacca*
*Scientific Institute I.R.C.C.S. “Eugenio Medea”‐ ‘La Nostra Famiglia’
Brindisi Research Centre, Brindisi, Italy

Purpose: The co‐occurence of Epilepsy and Autism Spec-
trum Disorder (ASD) has long been recognized, but the
exact prevalence of epilepsy remains unclair; sample vari-
ability is likely responsible for wide range of estimates: in
fact, rate of epilepsy is higher in non‐idiopathic‐ASD
(Tuchman R. NeurolClin 2003;21:915–932) compared to
idiopathic‐ASD (Woolfenden S et al Dev Med Child Neu-
rol 2012,54:306–312). We investigated prevalence of epi-
lepsy and electroencephalographic (EEG) abnormalities in
a sample of preschoolar children with idiopathic ASD.
Method: Children with ASD secondary to genetic disease
or congenital/acquired encephalopathy were excluded. For
each partecipant, digital‐EEG had been recorded under
spontaneous sleep condition for an average duration of 2 h.
We also studied relationship between epilepsy and EEG
abnormalities and autistic symptoms, evaluated by ADOS‐2.
Results: The prospective study included 33 patients (27
male and 6 female). The age range was 3–6 years (mean
42 months ± SD 13.09); 16/33 of patients (48%) showed a
moderate intellectual disability. None of our patients had
epilepsy at the time of study. EEG epileptic abnormalities
occurred in 9/33 patients (27.3%); among these, EEG dis-
charges were focal in all patients (9/9) and the onset most
frequently‐88.9% (8/9)‐ was from the frontal lobe. The fre-
quency was low in all patients (< 10% of total duration of
EEG sleep recording). NREM sleep background was pre-
served, but 54.5% of patients (18/33) showed poor repre-
sentation of vertex waves, K complex and spindless during
NREM 1–2 stages. The presence of EEG epileptic abnor-
malities was significantly associated with severe deficit in
social affects (p 0.01) and daily living skills (p 0.007).
Conclusion: Surprisingly in this study none of patients
had epilepsy; this data is probably due to homogeneous

characteristics of our sample that including only patients in
early childhood with idiophatic ASD. EEG epileptic abnor-
malities were associated with more severe autistic features.

p639 | Epileptiform Abnormalities in
Wakefulness and Sleep in Children with Specific
Language Impairment

I. Příhodová*, O. Dlouhá†, A. Tauberová*, S. Nevšímalová*
*1st Faculty of Medicine, Charles University and General University
Hospital, Department of Neurology and Center for Clinical
Neurosciences, Praha, Czech Republic, †1st Faculty of Medicine, Charles
University and General University Hospital, Department of Phoniatrics,
Praha, Czech Republic

Purpose: To evaluate electroencephalogram (EEG) in
wakefulness and nocturnal sleep in children with moderate
to severe specific language impairment (SLI).
Method: Sixty‐nine patients (52 males), age range 4–
10 years, mean age 6.3 ±1.5 were examined, none of the
patients had a history of epilepsy. The diagnosis of SLI
was established based on phoniatric examination, children
with moderate to severe language impairment were
included. All children underwent psychological examina-
tion, EEG and nocturnal video‐EEG monitoring/
polysomnography.
Results: Attention deficit hyperactivity disorder (ADHD)
was diagnosed in 35 children (50.7%), mild mental retarda-
tion in 9 (13%), combination of ADHD and mild mental
retardation in 8 children (11.5%). Epileptiform discharges
in routine wake EEG were present in 29 children (42%).
Focal epileptiform abnormalities prevailed (89.6%). All‐
night sleep recordings proved epileptiform abnormalities in
37 children (53.6%), mostly focal spikes (83.7%) in tempo-
ral or centrotemporal region with no side predominance. In
12 cases epileptiform discharges were apparent only in
sleep EEG, in 25 cases both wake and sleep EEG showed
epileptiform abnormality. No significant differences in
EEG findings were observed comparing groups with mild
cognitive impairment, ADHD and SLI only.
Conclusion: Epileptiform discharges in children with mod-
erate to severe SLI were found in 42% of cases during
wakefulness, increasing up to 53% in nocturnal sleep. Focal
discharges in temporal or centrotemporal area prevailed
with no side predominance. The role of epileptiform dis-
charges and their clinical significance in SLI has not been
fully established.
Acknowledgments: The study was supported by the grant
Progres Q27/LF1.
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p640 | Estimation of Frontal Lobe Absence
Epilepsy with ADHD

E. Nakagawa*
*National Center Hospital, National Center of Neurology and Psychiatry,
Department of Child Neurology, Kodaira, Japan

Background: Frontal lobe absence epilepsy has a inci-
dence of comorbid the attention deficit hyperactivity disor-
der (ADHD), and suffer from a diagnosis and treatment
with the seizure. We studied the electroencephalographic
(EEG) findings and the effect of the antiepileptic drug for
frontal lobe absence epilepsy with ADHD.
Methods: Subjects comprised patients with absence seizure
and partial seizure with comorbidity of ADHD character-
ized with EEG findings of 3 Hz spike and waves in addi-
tion frontal localized paroxysmal discharge. This study was
approved by the institutional review board.
Results: The male to female ratio between the total 15
patients who was 4 :11, and the ages of subjects ranged
from 5 years to 23 years, mean age was 8 years. The EEG
showed the symmetrical or asymmetrical spikes, sharp
waves or spike and waves dominant in the frontal areas in
addition to generalized 3 Hz spike and waves. Hyperventi-
lation elicited the paroxysmal discharges in 6 patients. As
for the seizure symptom, all patients presented complex
partial seizures and secondary generalized seizure in addi-
tion to absence seizures. In the treatment of antiepileptic
drugs, VPA 15 cases, LTG 9 cases, CZP 7 cases, LEV 4
cases, ESM 3 cases, CZP 3 cases, CBZ 2cases and TPM,
ZNS, GBP, PER, LCM, PB for each one case were admin-
istered. The most effective combination was VPA and
LTG, which improved in 6 cases. There are 7 cases of inat-
tentive type ADHD, 8 cases of combination type ADHD,
which were 8 cases effective with MPH or ATX additional
treatment.
Conclusion: In cases of drug resistant of absence epilepsy,
we should take the possibility of frontal lobe absence epi-
lepsy into consideration, and recommend the combination
of VPA and LTG drug treatment. We may administer the
antipsychotic such as the anti ADHD medication in addi-
tion to environmental adjustment.

p641 | Preventive Epilepsy Therapy in Patients
with Tuberous Sclerosis Complex (TSC)

A.V. Grigorieva*, M.Y. Dorofeeva*, Z.K. Gorchkhanova*,
E.D.G.A.V. Belousova†, M.Y. Dorofeeva*, Z.K. Gorchkhanova*,
E.D. Belousova*
*Research and Clinical Institute for Pediatrics, Pirogov Russian National
Research Medical University, Moscow, Russian Federation; †Research
and Clinical Institute for Pediatrics, Pirogov Russian National Research
Medical University, Department of psychoneurology and epileptology,
Moscow, Russian Federation

Epilepsy in TSC is observed in 90% of patients and leads
to further cognitive dysfunction and behavior disturbances.
Despite the lack of acceptable standards of preventive ther-
apy for seizures in TSC patients, many clinicians recom-
mend the treatment due to positive results.
Purpose: To determine the effectiveness of preventive
therapy for epilepsy associated with TSC and choose the
optimal drug to reduce or prevent seizures.
Materials and methods: Preventive therapy for epilepsy
was carried out on 29 patients (12 girls and 17 boys) with
TSC at the age from 1 month to 2 years. On ultrasonogra-
phy research rhabdomyomas were detected in 21 child in
prenatal period, in 8 children – at birth. The anticonvulsant
therapy was started as soon as epileptiform activity was
detected on the electroencephalogram (EEG). For this pur-
pose, a EEG during an hour was performed every month
on the first year of life, on the second year of live –
repeated in 2–3 months. Preventive therapy was carried out
valproic acid (VPA), levetiracetam (LTV) and vigabatrine
(VGB). Daily doses of VPA ranged from 20 to 30 mg/kg/
daily, LTV‐30–40 mg/kg/daily. VGB was prescribed
according to the scheme (on the 1st day‐50 mg/kg/daily,
2–4 days‐100 mg/kg/daily, 5 day and after‐150 mg/kg/
daily). The dose was adjusted in accordance with repeated
EEG and adverse events.
Results and discussions: Preventive therapy with VPA
and LTV proved ineffective – epilepsy developed in 6 out
of 11 and in 2 out of 3 children, respectively, all of whom
showed subsequently cognitive dysfunction. West syn-
drome developed in 2 patients under valproate therapy.
Epilepsy developed in 2 out of 15 patients who received
VGB prophylactically, the treatment lead to remission and
normal intellectual development.
Conclusion: Preventive treatment of epilepsy VGB in chil-
dren with TSC will result in more favorable cognitive
development and will significantly improve the overall
quality of life.
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p642 | Prevalence of Epilepsy after Febrile
Seizures in Older Children

M. Ogino*, M. Kashiwagi†, T. Tanabe‡, M. Hatanaka*, C. Oba†,
S. Nomura†, S. Shimakawa*, H. Tamai*
*Osaka Medical College Hospital, Pediatrics, Takatsuki, Japan; †Hirakata
City Hospital, Pediatrics, Hirakata, Japan; ‡Tanabe Pediatric Clinic,
Pediatric Neurology, Hirakata, Japan

Purpose: Febrile seizures (FS) are defined as seizures
occurring from 6 months to 5 years of age. However, FS
are often observed in children over 5 years of age (FS‐
after‐5). The prevalence of epilepsy after FS is reported as
2–7% of the children, but the prevalence of FS‐only chil-
dren and FS‐after‐5 children is unclear. In this study, the
prevalence of FS was evaluated retrospectively. Data were
analyzed and subjected to Fisher's exact test.
Method: Retrospective analysis was performed on 2633
children who visited our hospital with FS over 6 months
from January 2008 to December 2013. Patients with epi-
lepsy or afebrile seizures, central nervous system infections,
or acute encephalopathy and those using antiepileptic drugs
for FS were excluded. In November 2016, a questionnaire
was sent to all patients regarding gender, age (when
responding), frequency of FS until present, age at the first
and final FS, and the current epilepsy onset. The patients
were categorized into two groups; the FS‐after‐5 group and
FS‐only group consisted of patients who had FS above and
below 5 years of age, respectively.
Results: Out of 2633 patients, 1842 (1073 males and 769
females) responded. The age at the time of response was
4–18 years old, and 34 (1.8%) patients were diagnosed
with epilepsy. In the FS‐after‐5 group, 15 of 398 (3.8%)
patients were diagnosed with epilepsy. In the FS‐only
group, 19 of 1416 (1.3%) patients were diagnosed with epi-
lepsy. There was a significant difference in the prevalence
of epilepsy between two groups (p = 0.0057). In the FS‐
after‐5 group, there was no significant difference in the
prevalence of epilepsy in patients with or without history
of FS (p > 0.5).
Conclusion: The prevalence of epilepsy in patients with
FS‐after‐5 is significantly higher than that in patients with
FS under 5 years of age.

p643 | Epilepsy in Infancy: A Prospective
Population‐Based Study in London and South‐East
of England

J. Kung*, M. Pisch*, K. Vezyroglou*, M. Downes*, C. Jones*,
M. Kurian*, C. Eltze*, F.O. Callaghan*, E. Hughes†, M. de
Haan*, R. Scott*, J.H. Cross*
*UCL Great Ormond Street Institute of Child Health, London, United
Kingdom; †Evelina Children's Hospital, London, United Kingdom

Purpose: Epilepsy is at its highest incidence in the first
year of life. Seizure and neurodevelopmental outcomes
remain poor. The relative contributions of the epilepsy and
the underlying cause to neurodevelopmental outcome in
many remains unclear. We report on preliminary results
from a prospective population‐based study to document
clinical course and aetiology in infants presenting with
new‐onset epilepsy.
Method: Infants with a new diagnosis of epilepsy in Lon-
don and the South‐East of England were ascertained over a
12‐month period. Full clinical (history, demographics, sei-
zure semiology, EEG evaluation, brain MRI and syndrome
diagnosis) and neurodevelopmental evaluation (Bayley
Scales of Infant & Toddler Development‐III and Vineland
parent interview questionnaire) were performed at baseline
and at 12‐months. Whole exome sequencing was offered
where aetiology remained unclear.
Results: Of 187 children referred, 136 were eligible for
inclusion; 63 male, mean age 8.1 months (0–16, SD =
3.1). Seizure presentation (n = 97) 4.5 months (0–11, SD
2.81); presenting seizure type (n = 97); infantile spasms 53
(55%), focal seizures 27 (28%), generalised tonic‐clonic sei-
zures 15 (15%), myoclonic jerks 2 (2%). Initial EEG
(n = 74); normal 30 (41%), hypsarrhythmic 19 (26%),
other epileptiform features 25 (33%). MRI (n = 64); abnor-
mal 21 (33%), diagnostic 9 (14%), unspecific 12 (19%).
Aetiology was unknown (61%), genetic (20%), variant of
unknown significance (2%), Tuberous Sclerosis (3%), struc-
tural (11%), Hypoxic Ischaemic Encephalopathy (3%). Neu-
rodevelopment was normal near to presentation in (56%),
moderate impairment < 1SD (22%), severe impair-
ment < 2SD (22%). Mean Bayley scores; cognition 84
(55–115, SD = 17.67), motor 79.4 (46–124, SD = 22.4),
language 83 (47–115, SD = 17.1).
Conclusion: Initial classification of the epilepsies can be
made with the new ILAE‐classification scheme, but further
syndrome and aetiology delineation is needed. Cognitive
impairment was seen in 44% of children at presentation.
Further follow‐up of this cohort will reveal the extent of
correlation between variables, and help to direct prognosis
and management.
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p644 | Sleep‐Related Hypermotor Epilepsy in
Children

M.E. Santarone*, D. Caputo‡, F. Vigevano†, L. Fusco†

*Policlinico Tor Vergata, Rome, Italy; †Bambino Gesù Children's
Hospital, IRCCS, Rome, Italy; ‡Ospedale San Paolo, Milano, Italy

Purpose: To assess clinical and electrophysiological fea-
tures, etiology and response to treatment of Sleep‐related
Hypermotor Epilepsy (SHE) in children.
Method: By reviewing clinical data and Long Term Moni-
toring video‐EEGs performed at our Neurology Unit,
between January 2009 and July 2017, we selected 33
patients with at least 1 seizure recorded, satisfying level of
certainty according to the new diagnostic criteria of SHE
(Tinuper et al., 2016).
Results: Of the 33 patients, 10 (30%) were females and 23
(70%) were males. Mean age at onset was 5 years and
9 months (18 months – 14 years). Seventeen patients
(51%) were recorded at epilepsy onset. In 16 patients
(48%) the cause of epilepsy was lesional and in 12 (36% of
all patients) was due to a focal cortical dysplasia (FCD). In
2 among the 13 patients who performed a genetic analysis
(15%), mutations of genes CHRNA2 and DEPDC5 were
found. Thirty patients (94%) started carbamazepine (CBZ),
with the result of seizure‐freedom in 15 of the 29 patients
with a mean follow‐up of 18 months (51%) and a good sei-
zure control (less than 1 seizure/month) in 3 (10%). Eight
patients developed drug‐resistance and 2 of them (25%)
underwent surgery, achieving seizure freedom.
Conclusion: Our data show that the main etiology in pedi-
atric SHE is FCD, accounting for 36% of patients. The
most effective drug is CBZ, with a high chance of seizure
freedom even in patients with FCD.

p645 | Chewing Induced Reflex Seizures
(“Eating Epilepsy”) as A New Additional Clinical
Feature in Pediatric Patients with SYNGAP1
Mutations? Review of Literature and Case Report

K. Eschermann*, L. Kiwull*, C.V. Stülpnagel*, T. Hartlieb*,
F. Kluger*, G. Kluger*
*Hospital for Neuropediatrics and Neurological Rehabilitation, Epilepsy
Center for Children and Adolescents, Vogtareuth, Germany; †Ludwig
Maximilian University, Munich, Germany; ‡University Medical Center
Hamburg‐Eppendorf, Hamburg, Germany; §Paracelsus Medical
University, Salzburg, Austria

Purpose: We wanted to investigate a possible clinical con-
nection between the SYNGAP1 mutation and chewing
induced reflex seizures.
Method: We performed a short survey of literature, an
informal survey in a SYNGAP1 support group and present

a single case report with the first complete description of
eating/chewing induced reflex seizures in association with
SYNGAP1. For that Video‐EEG was conducted over 30 h
in a 4 year old SYNGAP1 patient in the pediatric epilepsy
monitoring unit in our center. Food was given on different
occasions.
Results: In literature there is only mentioned one case of
chewing triggered reflex seizures in SYNGAP1 (Mignot
et al, J Med Genet. 2016 Aug;53(8):511–22). Regarding
our case report we were able to record over 100 eating
induced seizures. All eating induced seizures showed simi-
lar focal EEG patterns with 1–5 seconds high amplitude,
irregular 3/sec spike‐wave complexes with initiation from
left temporo‐occipital, right temporo‐occipital or bi‐ occipi-
tal/temporo‐occipital. The main clinical features of our
patient (i.e., mental retardation, idiopathic epilepsy, autistic
features) are compatible with previous reports on patients
with SYNGAP1 mutations. New is the first complete
description of eating/chewing induced reflex seizures in
association with SYNGAP1 mutations. For the pathophysi-
ology of eating epilepsy in genetic cases an electroclinical
dysfunction of a limited cortical region which involves not
only the temporo‐limbic mechanism but also a multilobular
network including also the posterior cortex could be
hypothesized. An informal survey in a SYNGAP1 support
group had the result that 6 more patients with SYNGAP1
have orofacial stimuli such as eating or chewing as triggers
for the seizures.
Conclusion: In our patient and probably in 6 more patients
there is a connection between SYNGAP1 and chewing
induced reflex seizures. Further investigations in SYNGAP1
patients are warranted to clear if eating/chewing induced
reflex seizures are part of a distinct clinical phenotype.

p646 | The Corelation Between ADHD and Brain
MRI Findings in Children with Epilepsy

I.G. Lee*, S.-Y. Park†, D.H. Yoon†

*The Catholic University of Korea, Seoul St. Mary's Hospital, Pediatrics,
Seoul, Korea; †The Catholic University of Korea, Seoul St. Mary's
Hospital, Seoul, Korea

Purpose: We analyzed the brain MRI findings in children
with epilepsy and concomitant attention deficit hyperactiv-
ity disorder (ADHD) to determine the corelation between
MRI findings and ADHD.
Method: A total of 55 patients (36 male, 19 female) were
diagnosed as ADHD in children with epilepsy at the pedi-
atric neurology department of Seoul St. Mary hospital from
March, 2009 to December, 2013. The records of these
patients were retrospectively reviewed. Patient variables
such as age, sex, ADHD type, ADHD score, brain MRI
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findings, antiepileptic drug, age at onset of epilepsy were
investigated. DSM‐IV (diagnostic and statistical manual of
mental disorder, 4th edition) was used to identify the
ADHD.
Results: 29 patients (52.7%, male 16, female 13) had nor-
mal MRI findings, and 26 patients (47.3%, male 20, female
6) had abnormal MRI findings.
The inattention type of ADHD (28, 96.5%) was the largest
type in a group of normal brain MRI findings. While the
combined type (14, 53.8%) and the inattention type (12,
46.2%) occupied the majority in a group of abnormal MRI
findings (p < 0.001).
The score of symptom in inattention was 7.44/9 in a group
of normal MRI findings, while 8.2/9 in a group of abnor-
mal MRI findings (p < 0.009). And the score of symptom
in hyperactivity was 2.93/9 in a group of normal MRI find-
ings, while it was 4.8/9 in a group of abnormal MRI find-
ings (p < 0.004).
Hippocampal sclerosis (7, 12.7%) was the largest abnormal
finding in a group of abnormal MRI findings. And the
scores of symptom in inattention (8.57/9) and hyperactivity
(5.42/9) in hippocampal sclerosis were much higher than
those (inattention; 7.44/9, hyperactivity; 2.93/9) of normal
MRI findings (p < 0.05).
Conclusion: Children with epilepsy who have abnormal
MRI findings showed higher scores of ADHD symptoms
than those with normal MRI findings. Therefore, the
ADHD screening test should be performed early to detect
ADHD.

p647 | Efficacy of Intrathecal Baclofen Pump to
Neurological Manifestations of Type 2 Gaucher
Disease

M. Furujo*, M. Kinoshita†, T. Inoue*, Y. Hori‡, A. Narita§,
T. Kubo*
*Okayama Medical Center, National Hospital Organization, Pediatrics,
Okayama, Japan; †Utano National Hospital, National Hospital
Orgnzation, Neurology, Kyoto, Japan; ‡Okayama Medical Center,
National Hospital Organization, Neurological Surgery, Okayama, Japan;
§Tottori University Faculty of Medicine, Child Neurology, Yonago, Japan

Purpose: Gaucher disease (GD) is the most frequent lyso-
somal storage disease exhibiting progressive neurological
impairment. Therapeutic efficacy of enzyme replacement
therapy (ERT) has been established for GD, however, it is
not applicable to neurological symptoms because the
enzymes do not cross the blood‐brain barrier. Intrathecal
baclofen therapy (IBT) is indicated for spastic neurological
conditions. Here we assessed the clinical characteristics of
myoclonic seizures and efficacy of IBT in a case with type
2 GD, the most severe subtype of GD.

Methods: A female patient, born at 37 weeks of gestation,
developed mental retardation, hepatosplenomegaly, dyspha-
gia, deafness, and neurological manifestation including
spasticity and opisthotonus,. She was diagnosed as having
type 2 GD based on decreased β‐galactosidase activity in
her lymphocytes and genetic analysis. ERT (intravenous
velaglucerase alfa, a human recombinant glucocerebrosi-
dase enzyme, 60 U/kg biweekly) was effective to her vis-
ceral symptom, however, her neurological condition did
not improve. She started showing myoclonic seizures with
apnea at 3 months of age. At age 1 year and 5 months,
simultaneous chaperone therapy (oral ambroxol hydrochlo-
ride, 25 mg/kg/day) was started but her muscle spasticity
and scoliosis progressed. She showed daily convulsive sei-
zures, several times per hour. At 2 years of age, intrathecal
baclofen trial (5 μg) was effective to her spasticity, and at
age 2 years and 5 months an intrathecal baclofen pump
was implanted and IBT was commenced. We evaluated
efficacy of IBT to her seizures.
Results: Her seizures comprised of abrupt myoclonus start-
ing from upper extremities and evolving to generalized
convulsive seizures. After the follow‐up period of 1 year,
she was treated with 240 μg/day of baclofen, and her sei-
zures with apnea attacks completely suppressed.
Conclusion: In patients with type 2 GD deficiency, IBT
can be effective not only to spasticity but also to convul-
sive seizures.

p648 | Efficacy of Perampanel for the Treatment
of Focal Epilepsy in Children and Adolescents

N. Savelyeva*
*Samara Regional Clinical Hospital named. V. D. Seredavina, Neurology,
Samara, Russian Federation

Purpose: To investigate the efficacy of perampanel in the
treatment of focal epilepsy in children and adolescents. Per-
ampanel is the first‐in‐class selective noncompetitive antag-
onist of AMPA receptors in postsynaptic neurons.
Method: The study included a group of 11 patients aged
12–18 years with focal epilepsy. Study methods: review of
clinical history, electroencephalography, neuroimaging.
Gender distribution: 4 girls, 7 boys. Age distribution: 12–
13 y.o. – 2, 14–15 y.o. – 6, 16–18 y.o. – 3.
The etiology of epilepsy: structural in 3 cases, presumably
genetic in 1 case, 5 cases of unknown etiology. The dura-
tion of active epilepsy in this group varied from 2 to
5 years. Nine patients had the combination of focal motor
and bilateral tonicclonic seizures, and two patients had iso-
lated focal seizures with the impairment of consciousness.
The doses of perampanel were 4 mg to 8 mg, the duration
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of treatment at the end of the study was 3 months to
1 year.
Results: The drug was effective in 9 of 11 cases. In 5
patients the seizure frequency decreased by 5075%, in 2
patients the remission period was longer than 8 months,
and in 2 patients the seizure frequency decreased by 25%.
Only 2 children did not respond to the perampanel therapy.
Those were the patients with focal epilepsy, the history of
treatment with 4 antiepileptic drugs, and the disease dura-
tion of more than 7 years. Perampanel appeared to be the
most effective in bilateral tonic‐clonic seizures.
Conclusion: Perampanel is an effective drug for the treat-
ment of focal epilepsy in childhood and adolescence. Per-
ampanel appeared to be the most effective in bilateral
tonic‐clonic seizures. Early initiation of treatment with per-
ampanel increases the chance of positive effects in terms of
decreasing the rate of seizures by more than 50%.

p649 | “It's My Worst Fear” – A
Phenomenological Study of Being the Parent of a
3–6 Year Old Child with Epilepsy

K. Ehrenreich*
*Danish Epilepsy Centre, Neuropaediatric Department, Dianalund,
Denmark

Purpose: The aim of this study was to gain a fundamental
insight into how parents experienced life with a child with
epilepsy.
Background: Quantitative studies show that parents of
children with epilepsy are a deprived group. There are few
studies from the parent's perspective.
Method: Six parents of 3–6 year old children with epi-
lepsy were interviewed and these were analyzed according
to phenomenological principles of Dahlberg and col-
leagues.
Findings: The essence of the phenomenon was described
as a constant underlying fear that the child would die or be
disabled. The constituency of the essence was that the par-
ents experienced parenthood as a strain 24/7 and the child's
future experienced as a threat that were unbearable. The
parents had experienced guilt that often occupied their
thoughts. They experienced emotional difficulties when
giving and sharing responsibility for the child to profes-
sionals in kindergartens. Also there were signs of the rela-
tionship between parents became more a working
community than an emotional relationship. When the child
showed behavioral‐signs interpreted as signs of seizure they
experienced home as a safe place to seek refuge. Also their
professional work were perceived either a strain or relief
for the parents. Lastly, they experienced the public system

as an opponent, not an organization that wanted to support
and help.
Conclusion: The Study indicates that parents were bur-
dened by a constant underlying anxiety that the child
would die, of the next seizure. A situation from which they
couldn't escape. Thinking of the child's future was experi-
enced as a threat that were unbearable. The social and pro-
fessional lives of the parents were affected and guilt could
occur. If signs of seizures parents sought reassurance at
home. The public system was perceived as confusing and
counterproductive. Further investigation from the parents
perspective is needed in the future.

p650 | Lower Dynamic Functional Connectivity
in Children with Benign Epilepsy with Centro‐
Temporal Spikes during Language Processing

M. Hubacher*, N. Oser*, D. Malfait†, M. Shakeri†, S. Kadoury†,
P. Weber*, S. Lippé†, A.N. Datta*
*University of Basel Children's Hospital, Basel, Switzerland; †Sainte‐
Justine Hospital, Montreal, Canada; ‡Polytechnique Montréal, Montreal,
Canada; §Universitiy of Montreal, Montreal, Canada

In children with benign epilepsy with centro‐temporal
spikes (BECTS), different subtle cognitive deficits have
been described, especially within the context of language
processing. The underlying pathophysiological mecha-
nisms are still poorly understood, nevertheless, there is
evidence that epileptic discharges in the course of brain
maturation influence the organisation of functional pro-
cesses within the brain. In this work, we assess the
dynamic aspects of functional connectivity during lan-
guage processing. We utilized ICA on fMRI data from 41
children with BECTS and 36 healthy controls (HC) to
obtain intrinsic connectivity networks. Afterwards, we
used a sliding window approach, computed covariance
matrices per window and participant, and used k‐means
clustering to obtain four different connectivity states. We
assessed differences within these connectivity states
between BECTS and HC and explored the effects of dis-
ease related factors as localisation of epileptic focus, cog-
nitive functioning and AED treatment. Grouping children
according to the side of their epileptic focus revealed that
children with a focus on the left side showed reduced
connectivity during two of four states. Further, these chil-
dren had a lower dwell time in one state and more transi-
tions between states. Children with BECTS and lower IQ
values showed more transitions between connectivity
states than BECTS with higher IQ values. Children
receiving AEDs had dwell times comparable to HC,
whereas children without AEDs had a lower dwell time
in one state. These results demonstrate that children with

ABSTRACTS | S295



BECTS, especially with left hemispheric focus, show
reduced dynamic connectivity between some relevant net-
works during language processing. BECTS with lower
cognitive performance had a more unstable usage of states
compared BECTS with higher performance. Further, AED
treatment leads to a usage of states comparable to HC.
Thus, connectivity comparable to HC and a stable usage
of states might reflect a good level of performance and,
therefore, successful reorganisation.

p651 | Experience with Everolimus in Infants
and Toddlers with TSC‐Related Epilepsies

S. Samueli*, A. Dressler*, G. Gröppel*, G. Kasprian†,
F. Laccone‡, T. Scholl*, M. Feucht*
*Medical University of Vienna, Pediatrics and Adolescent Medicine,
Vienna, Austria; †Medical University of Vienna, Department of
Biomedical Imaging and Image‐Guided Therapy, Vienna, Austria;
‡Medical University of Vienna, Institute of Medical Genetics, Vienna,
Austria

Background: More than 2/3 of TSC‐related epilepsies start
early in childhood and ≥50% are refractory to currently
available treatment options. It has been shown that the
mTOR‐Inhibitor Everolimus can reduce seizure frequencies
in patients with TSC‐associated epilepsies. In 2017 Everoli-
mus was approved as orphan drug for the treatment of
focal seizures in children >2 years of age. Here we show
our experience with Everolimus in infants and toddlers
(≤3 years of age) with TSC‐related epilepsies.
Methods: Inclusion criteria: ascertained diagnosis of TSC;
age ≤3 years; TSC‐associated epilepsy; prospective contin-
uous follow‐up for at least 6 months; informed consent for
off‐label treatment. Follow‐up visits included clinical inter-
nal and neurological examinations and developmental eval-
uations, using the CBCL.
Results: Ten children, median age 18.5 (1–36) months, 6/
10 ≤2 years of age, were included. Nine had TSC2 muta-
tions, in one no mutation was found. Four had infantile
spasms (IS) refractory to Vigabatrin, ACTH and the keto-
genic diet, six had focal and focal onset bilateral seizures.
Time of observation after treatment initiation was median 8
(6–42) months. At last observation 8/10 patients were
responders with a reduction in seizure frequency ≥50%, 5/
10 were seizure free. Fifty percent of the infants with IS
became seizure free. The results of CBCL were congruent
with the response rates. In line with our previous findings,
the effect of Everolimus was seen already at low doses,
early after treatment initiation, which is of special interest
when treating IS. Everolimus was tolerated well also in this
age group. Transient side effects were seen in 9/10 of the
patients. In no case the drug had to be withdrawn.

Conclusion: Everolimus seems to be an effective and safe
treatment option also for infants and very young children
with TSC‐related epilepsies, including IS that proved resis-
tant to first‐line treatment options.

p784 | Long‐Term Safety, Rollover Study of
Adjunctive Everolimus in Patients with Tuberous
Sclerosis Complex (TSC)‐Associated Treatment‐
Refractory Seizures Who Continue to Benefit from
Everolimus Treatment after Completion of EXIST‐
3

Z. Yapici*, P.-C. Fan†, J.A. Lawson‡, E. Belousova§,
H.E. Gazri¶, A. Ridolfi**, F. Herbst¶, H. Ikeda††

*Istanbul University Medical Faculty, Department of Neurology, Division
of Child Neurology, Istanul, Turkey; †National Taiwan University
Children's Hospital, Taipei, Taiwan, Republic of China; ‡Sydney
Children's Hospital, Tuberous Sclerosis Multidisciplinary Management
Clinic, Randwick, NSW, Australia; §Pirogov Russian National Research
Medical University, Research and Clinical Institute of Pediatrics, Moscow,
Russian Federation; ¶Novartis Pharma AG, Basel, Switzerland;
**Novartis Pharmaceuticals SAS, Rueil‐Malmaison, France; ††NHO
Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological
Disorders, Shizuoka, Japan

Purpose: Epilepsy occurs in 70%‐90% of patients with
tuberous sclerosis complex (TSC); nearly 60% experience
refractory seizures. Everolimus was recently approved by
the EMA for the treatment of refractory focal seizures in
patients with TSC aged ≥2 years, based on the positive
results from the EXIST‐3 study. EXIST‐3 evaluated the
efficacy and safety of everolimus in 2 trough (Cmin) con-
centrations (low‐exposure [LE], 3–7 ng/mL and high‐expo-
sure [HE], 9–15 ng/mL) compared to placebo as adjunctive
therapy in TSC patients with treatment‐refractory seizures.
The core phase results showed a statistically significant
increase in response rate (LE:28.2%, P = 0.0077; HE:40%,
P < 0.0001 vs placebo:15.1%) and reduction in seizure fre-
quency (LE:29.3%, P = 0.0028; HE:39.6%, P < 0.0001 vs
placebo:14.9%), for the everolimus arms. Everolimus
showed a tolerable safety profile, consistent with that of
previous TSC trials. The present is a multicenter, open‐
label, single‐arm, rollover study (NCT02962414) to evalu-
ate the long‐term safety of everolimus in EXIST‐3 patients
who continued to benefit from the everolimus treatment
after completion of the study.
Method: The EXIST‐3 rollover study enrolled 206 patients
from 69 sites in 18 countries. There was no specific screen-
ing period and the patients entered the study immediately
after completion of EXIST‐3. Patients continued to receive
everolimus at the same dose as in the parent study to main-
tain Cmin of 5–15 ng/mL (investigator determined). The
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scheduled visits of patients are planned on a quarterly basis
(every 12 ± 2 weeks).
Results: The primary objective is to evaluate the long‐term
safety of everolimus (frequency and severity of AEs/serious
AEs). The secondary objective is to evaluate the propor-
tions of patients showing clinical benefit (investigator
assessed).
Conclusion: Regular interim analysis (IA) are planned for
the study and the cutoff date for the first IA will be at the
end of 2018. The study is proposed to end approximately
after 10 years from patient's first visit.
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p652 | Efficacy, Safety and Neurodevelopmental
Comparisons of Levetiracetam or Phenobarbital
Initiated Cases in Newborn Period

N. Mete Atasever*, N. Olgac Dundar†, S. Akbay‡, P. Gencpinar†,
P. Arican§, D. Cavusoglu¶, M. Inal Akkaya**
*Izmir Katip Celebi University, Pediatrics, Izmir, Turkey; †Izmir Katip
Celebi University, Pediatric Neurology, Izmir, Turkey; ‡Izmir Katip Celebi
University, Neonatology, Izmir, Turkey; §Izmir Tepecik Education and
Research Hospital, Pediatric Neurology, Izmir, Turkey; ¶Afyon Kocatepe
University, Pediatric Neurology, Afyon, Turkey; **Izmir Tepecik
Education and Research Hospital, Izmir, Turkey

Purpose: The purpose of this study is evaluating efficacy,
side effect and neurodevelopmental outcome of patients
who received phenobarbital or levetiracetam for the treat-
ment of seizure in neonatal period.
Method: In this study, we retrospectively analyzed effi-
cacy of treatment, efficacy of correction of EEG and bio-
chemical parameters in patients who received levetiracetam
or phenobarbital monotherapy in the newborn period of the
Turkish Ministry of Health and Children′s Neurology Poly-
clinic of İzmir Tepecik Training and Research Hospital.
Bayley III Developmental Evaluation Scale was prospec-
tively used in all cases to asses for neurodevelopmental
outcome. Forty‐five patients between postnatal 1–
42 months were evaluated retrospectively during the study.
Results: Eleven of the 45 cases received phenobarbital, 34
received levetiracetam monotherapy. The mean age was 1.5
(± 0.64), female/male: 24/21, 53.3% female, 46.7% of the
patients had seizure etiology of 44.4% idiopathic and
55.6% nonidiopathic. According to the Bayley III Develop-
mental Assessment Scale, the cognitive scale score, cogni-
tive composit score, recipient language scale score,
expressive language scale score, total language scale score,

total language composit score, fine motor scale score,
coarse motor scale score for levetiracetam and phenobarbi-
tal group, scale score, total motor scale score, total motor
composite score were statistically compared.
Conclusion: There was no significant difference in effi-
cacy, side effect, EEG correction relationship, biochemical
parameters, seizure duration.

p653 | Trends in Paediatric Epilepsy Surgery
2000–2015 – A Single Centre Study

A. Bělohlávková*, P. Ježdík†, M. Kudr*, A. Jahodová*,
B. Beňová*, A. Maulisová‡, V. Komárek*, M. Kynčl§, P. Libý¶,
M. Tichý¶, P. Kršek*
*2nd Faculty of Medicine, Charles University and Motol University
Hospital, Department of Paediatric Neurology, Prague, Czech Republic;
†Faculty of Electrical Engineering, Department of Circuit Theory, Czech
Technical University in Prague, Prague, Czech Republic; ‡2nd Faculty of
Medicine, Charles University and Motol University Hospital, Department
of Psychology, Prague, Czech Republic; §2nd Faculty of Medicine,
Charles University and Motol University Hospital, Department of
Radiology, Prague, Czech Republic; ¶2nd Faculty of Medicine, Charles
University and Motol University Hospital, Department of Neurosurgery,
Prague, Czech Republic

Purpose: We aimed to detect significant trends in various
aspects of paediatric resective epilepsy surgery program in
a tertiary epilepsy center managing most children with
intractable epilepsy in Czech and Slovak Republic.
Method: Presurgical, surgical (including complications and
histopathology) and outcome data (50 variables in total) of
all paediatric patients who underwent resective epilepsy
surgery in Motol Epilepsy Center since 2000 were ana-
lyzed. Differences between children operated on between
2000–2010 vs. patients undergoing resections between
2011–2015 were statistically analyzed.
Results: A total of 223 resective epilepsy surgery proce-
dures in 197 patients were performed. Patients were
divided in two groups – first consisted of children operated
2000–2010 (76 patients), second 2011–2015 (96 patients).
Incidence of febrile convulsions decreased with odds ratio
0.2, as well proportion of MR‐nonlesional patients (odds
ratio 0.1). Etiological spectrum of candidates changed sig-
nificantly – hippocampal sclerosis occurred less frequently
in contrary to FCD, benign tumours, tuberous sclerosis and
hypothalamic hamartoma. fMRI (odds ratio 2) and DTI
(odds ratio 10) are increasingly used, in contrast to MR
spectroscopy (odds ratio 0.1) and ictal SPECT (odds ratio
0.5). WADA test has almost been abandoned (odds ratio
0.1). Long‐term invasive EEG is less often performed
(odds ratio 0.4), there is a shift from subdural to intracere-
bral electrodes (SEEG). Median age at time of surgery is
decreased by two years (11 vs. 9 years) and median dura-
tion of epilepsy before surgery is one year shorter (6 vs.
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5 years). Incidence of post‐operative complications has not
significantly changed. Seizure outcome at 2 years after sur-
gery is stable around 80% seizure‐free patients.
Conclusion: Both duration of epilepsy and age of candi-
dates undergoing epilepsy surgery decreased significantly
in our series. Despite growing numbers of more complex
cases (TSC, hypothalamic hamartoma) the incidence of
complications and seizure freedom rate two years after sur-
gery remained unchanged.

p654 | Early Seizure Onset in TSC: Probing for
Prognostic Markers

A. Mingarelli*, D. Caputo†, F. La Briola*, M.N. Savini‡,
F. Cervi‡, A. Peron‡, M.P. Canevini‡, A. Vignoli‡

*ASST Santi Paolo e Carlo, Epilepsy and Sleep Medicine Center, Milan,
Italy; †Università degli Studi di Milano, Epilepsy Center, Milan, Italy;
‡ASST Santi Paolo e Carlo – Università degli studi di Milano, Epilepsy
and Sleep Medicine Center, Milan, Italy

Introduction: Tuberous Sclerosis Complex (TSC) may be
considered a genetic developmental and epileptic
encephalopathy (Scheffer er al. 2017), according to the fun-
damental contribution of both genetic factors and epileptic
activity. The aim of our study is to verify whether strict
monitoring of EEG activity and clinical observation before
seizure onset may give prognostic clues to developmental
outcome in TSC children.
Methods: Six babies (4 M and 2 F), since the perinatal
suspicion of TSC due to ultrasound detection of cardiac
rhabdomyomas, were followed with EEG monitorings and
neurological evaluations every 2–4 months, up to 2 years.
Patients underwent a complete clinical, neuroimaging,
genetic and developmental assessment as recommended for
TSC.
Results: Four of the babies developed epilepsy: epileptic
spasms were the first seizure type in 3, one started with
focal seizures. In all the patients who developed epilepsy,
seizures were preceded by the appearance of epileptic dis-
charges at EEG recording. Cognitive development was nor-
mal in the children without epilepsy, but also in two
children whose spasms were controlled by vigabatrin and
no other seizure types occurred. The two children with
drug‐resistant, multiple seizure types, developed intellectual
disability and autistic features. All children except one
(who did not develop epilepsy) carried a TSC2 mutation.
Brain MRI showed multiple cortical and subcortical tubers,
and subependymal nodules in all patients.
Conclusion: In TSC, seizure onset in the first year of life
is recognized to negatively contribute in worsening the out-
come. In our limited sample of children, epileptic dis-
charges preceded the appearance of seizures in most of the

patients. The major contribution to neurodevelopmental
outcome seems not only linked to seizure onset but rather
to the opportunity of their prompt control.

p655 | Status Epilepticus in Children About 41
Cases

L. Sfaihi*, M. Chaabene*, R. Belhaj*, I. Maaloul*, H. Aloulou*,
T. Kamoun*, M. Hachicha*
*Faculty of Medecine Sfax, Department of Pediatrics, Sfax, Tunisia

Purpose: The aims of this study were to describe the epi-
demiology, clinical profile, the etiology and the outcome of
convulsive Status epilepticus (SE) and to assess the predic-
tive factors of its neurological, cognitive and behavioral
prognosis.
Methods: We conducted a retrospective study of all cases
of SE in pediatrics department of Hedi Chaker University
Hospital in Sfax, during a period of 7 years (2011 to
2017). The studied variables were type of seizure, duration
and etiology of seizure, neurological deficit, psychomotor
development and behavior, investigations, treatment and
the outcome.
Main results obtained: Forty‐one children were admitted
for SE. They were aged between six months and nine
years. There were no differences in gender distribution
(male: 22, female: 19). The most frequent etiology of SE
were epilepsy (31.7%), febrile seizure (24.4%) and acute
central nervous system infections (17%). The mean follow‐
up was six years and four months. The immediate mortality
rate was 24%. The most common etiologies of mortality
were refractory SE (12%), acute central nervous system
infection (5%) and Rey syndrome (5%). There was deterio-
ration in neurological status in seven children (17%).
Conclusion: SE is a severe life‐threatening emergency
with substantial morbidity and mortality. Longer duration
of SE and acute symptomatic etiologies are predictors for
poor outcome. A more favorable prognosis was verified in
febrile status than in other etiologies.
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p656 | Dravet‐Syndrome with Different
Fenotype, Genotype and Outcome

V. Đuranović*, V. Mejaški Bošnjak*, L. Lujić*, I. Đaković*,
M. Zobenica†, S. Marković‡, D. Petrović§, A. Šimić Klarić¶,
J. Sekelj Fureš*, K. Vulin*
*Childrens Hospital Zagreb, Neuropediatrics, Zagreb, Croatia; †General
County Hospital Vinkovci, Pediatrics, Vinkovci, Croatia; ‡General
Hospital Koprivnica, Pediatrics, Koprivnica, Croatia; §General Hospital
Sisak, Pediatrics, Sisak, Croatia; ¶General Hospital Požega, Pediatrics,
Požega, Croatia

Purpose: Dravet sy. is a severe epileptic encephalopathy
caracterised by prolonged clonic or tonic‐clonic seizures in
the first year of life, which most often occur in fever or ill-
ness. They are often initially chategorised as febrile sei-
zures. Early development is normal until the second year
of life, when signs of regression appear, accompanied by
convulsive status epilepticus, alternant hemiconvulsions,
myoclonic seizures, ataxia, behavioral disturbances and
progresive decline. The EEG is normal at onset as well as
a neuroimaging studies. Later, EEG progresses to single or
generalized spikes, polyspikes and slow‐wave discharges.
The clinical diagnosis is confirmed by genetic testing of
SCN1A gene mutation.
Method: We present five patients which had recurrent,
prolonged seizures in fever and epileptic statuses during
infancy. In all patients the disease started in the age of five
to seven months of life. First EEG recordings were normal;
repeated recordings showed epileptiform changes. Brain
imaging was normal. Due to the presented course of dis-
ease, Dravet syndrome was suspected, which was con-
firmed by genetic analysis in the second year of life.
Results: In all patients mutation of the SCN1A gene was
confirmed. Psychomotor development of our patients was
various. Two children, now aged 6 and 7 years, had a very
severe course of disease with frequent epileptic statuses in
fever and regression in psychomotor development. The
remaining three patients (one at the age of 3 years, and
two in the ages 17 and 18 months) have a significantly less
seizures and for now, normal psychomotor development.
Conclusion: The early recognition of this epileptic
encephalopathy is important in order to prevent epileptic
statuses and slow down cognitive decline of those patients.

p657 | Phenotypical Picture in RELN Gene
Mutation

C. Sandu*, R.I. Ursu†, D. Craiu*, C. Iliescu*
*Carol Davila University of Medicine and Pharmacy, Neurosciences,
Bucharest, Romania; †Synevo Diagnosis Center, Bucharest, Romania

Purpose: RELN (reelin) gene has been found to be
involved in brain development, as early regulator for neu-
ronal migration, but also a gene related to autism and psy-
chiatric disorders. In adults, the gene is known to be
important in learning and memory and mutations in this
gene have been identified in families with autosomal domi-
nant lateral temporal lobe epilepsy. The aim of this paper
work is to describe the clinical features in a child with glo-
bal developmental delay, seizures, sleep disturbances,
ataxia and a mutation identified in RELN gene.
Method – case history: A 2 years and 8 mo old boy has
been admitted to our department for developmental delay
and seizures with onset at the age of 1 year and 5 months.
His familial and personal history were unremarkable.
Developmental milestones were by parents note, in normal
range until the age of 10 months. Parents recall the first
seizure as a generalised tonic seizure, followed by absence
seizures, some induced by fever. Clinical exam revealed a
happy child with ataxic gait and cognitive delay. MRI has
shown enlarged ventricles and corpus callosum hypoplasia.
The child is now 5 years and continued to present absence
seizures despite antiepileptic treatment, sleep disturbances
and also significant cognitive delay (especially espressive
language).
Results: Genetic testing identified a missense mutation in
the RELN gene, exon 17.
Conclusion: This case report is comming to enlarge the
phenotypic spectrum for RELN gene mutations.
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p658 | Hypertension During ACTH Therapy for
Infantile Spasms

Y. Kitami*, H. Suzuki*, S. Tomita*, S. Miyama*
*Tokyo Metropolitan Children's Medical Center, Department of
Neurology, Tokyo, Japan

Purpose: Adrenocorticotropic hormone (ACTH) therapy is
the first‐line treatment for infantile spasms. Hypertension is
a well‐known side effect of ACTH therapy. However, the
management of atrial hypertension is not established nor
are there any guidelines for the management of hyperten-
sion due to ACTH therapy.
Methods: Forty‐three children with infantile spasms were
treated with ACTH at Tokyo Metropolitan Children's Med-
ical Center in Tokyo, Japan between 2010 and 2017. We
retrospectively reviewed their medical records and analyzed
their background, systolic blood pressure, treatments
received for hypertension, and the outcome. Tetracosactide
acetate 0.01–0.0125 mg/kg was intramuscularly adminis-
tered daily for two weeks, then tapered over 2–3 weeks.
Results: Stage 2 hypertension developed in five children
(12%) and stage 1 hypertension developed in 22 children
(51%). Hypertension was treated in six children (14%). The
treatments for hypertension were calcium channel blockers
(3), angiotensin‐converting enzyme (ACE) inhibitors (2),
and diet therapy (1). The choice of treatment depended on
the clinicians. Hypertension was treated only during ACTH
therapy and improved after the termination of the therapy.
There were no severe complications due to hypertension
such as hypertensive target‐organ damage.
Conclusion: Some 63% of the patients who received
ACTH therapy exhibited hypertension, and 14% needed
treatment. Although hypertension was observed only during
ACTH therapy and no severe complications associated with
hypertension occurred, a larger pediatric population is
needed to establish a standard treatment of hypertension
due to ACTH therapy.

p659 | Pharmacoresistant Focal Seizures in a
Haberland's Syndrome

S. Popovich*, A. Golovteev*, V. Solovev*, N. Utyashev*
*Epilepsy Center, Moscow, Russian Federation; †National Medical
Research Center of Children's Health, Moscow, Russian Federation;
‡Morozovskaya Children's City Clinical Hospital, Moscow, Russian
Federation

Purpose: Haberland syndrome is a rare neurocutaneous
syndrome reported since 1970 by Haberland and Perou. It
is characterized by involvement of skin, eyes and central
nervous system. There were about 50 patients described.
Seizures occur in only one third of them.
Method: We describe a 5‐ YO boy who had a long history
of focal seizures, eye, skin and visceral abnormalities.
MRI, EEG was performed. He was also examined by neu-
ropediatrician.
Results: A boy had specific phenotype with asymmetric
skull, dermoid tumor of scleral limbus and conjunctival
tumor, subcutaneous fatty masses, nodular skin tags. He
had significant mental delay. Aortic coarctation, progres-
sive bone cysts, jaw tumors, and pelvic kidney formation
are always been. MRI revealed atrophy with angiomatosis
and polymicrogyria on the right hemisphere/Video EEG
showed stereotype focal motor tonic seizures without initia-
tion zone on EEG.
Conclusion: Focal motor seizures together with eye, skin,
central nervous system and visceral abnormalities may help
to early diagnose such rare Haberland's syndrome.

p660 | Childhood Absence Epilepsy and Vagus
Nerve Stimulation: the French Experience with a
Pre‐ and Post‐VNS Insertion Neuropsychological
Evaluation

N. Khayat*, M. Petit†

*La Teppe, Tain l'Hermitage, France; †CHU de Besançon, Besancon,
France

Introduction: The childhood absence epilepsy (CAE) is a
frequent disease that can become drug‐resistant. At that
time, one possibility begins to be used: the Vagus nerve
stimulation (VNS). We report a local population that bene-
fited from the implantation of this device for the treatment
of CAE.
Methods: Patients were retrospectively included when they
had been diagnosed with CAE; the time of inclusion was
between January 1, 2013 and December 31, 2015. This
study was retrospective, monocentric, including patients of
the Besancon University Regional Hospital Center. The
VNS was implanted during the follow‐up by a single
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neurosurgeon. 4 patients were included. Clinical profiles,
epileptic control and cognition thanks to neurological
evaluations before and after VNS insertion were noted.
There was no statistical evaluation because of the lack of
patients.
Results: They were only girls. The mean age of epilepsy
onset was 6.5. After the VNS therapy, for two girls, they
decreased the number of treatment (2 to 1 for patient 1 and
3 to 2 for patient 2). One became free from seizure. 3 of
the 4 patients became responders (more than 50% of sei-
zure decrease). The neuropsychological evaluations before
and after the VNS insertion allowed us to see that the dif-
ferent indexes claimed to increase with a relative efficacy
without side effects but the variation of the different scores
didn't allow us to affirm the efficacy of VNS on one speci-
fic subtype of cognition.
Conclusion: VNS could be an alternative to drug‐resistant
CAE when they already have double or triple therapy or
have side effects from it.

p661 | Breast Milk and the Ketogenic Diet –
How We Do It

A. Dressler*, F. Benninger†, P. Trimmel-Schwahofer*,
G. Gröppel*, C. Häfele*, E. Reithofer*, S. Samueli*, C. Male*,
A. Repa*, M. Feucht*
*Medical University Vienna, Pediatrics, Vienna, Austria; †Medical
University Vienna, Child Psychiatry, Vienna, Austria

Purpose: The ketogenic diet (KD), well‐established for
drug‐resistant epilepsies, has been used more widely in
early infancy. However, little is known on the feasibility of
including breast milk into the ketogenic diet regimen.
Study objective was to evaluate the achievement and main-
tenance of ketosis during a ketogenic diet including breast
milk in infants with epilepsy.
Method: Consecutive infants with epilepsy needing a KD
treatment and being breastfed at diet start were included
and described. Primary outcome was clinical relevant keto-
sis (beta‐hydroxybutyrate plasma level ≥2 mmol/l) and sec-
ondary outcome maintaining breast‐feeding and the
appropriateness of nutritional intake.
Results: Fourteen children with a median age of
5.3 months (range 14.6 days to 12.5 months) were studied.
All children received KD calculated with expressed human
breast milk, in two infants KD was started de novo before
any other antiepileptic therapy. The median duration of KD
was 10.08 months (interquartile range (IQR) 8‐
20.5 months), the median duration of including breast milk
was 45.5 days (IQR 12.3‐ 86.5 days). Clinical relevant
ketosis was achieved within median 38.7 h (IQR = 21–
90 h; range 8.5–312) with a beta‐hydroxybutyrate plasma

level of median 2.9 mmol/l (IQR 2.63–3.58 mmol/l, range
2.2–4.4) and maintained throughout the inclusion of breast
milk in all infants. Breastfeeding was continued in 28%
after KD. The fat/non‐fat ratio of liquid meals was mean
2.32: 1 (± 0.47). Total energy intake was: median lipid
intake 9.4 g/kg/d (IQR 8.7‐ 10.7 g/kg/d), median carbohy-
drate intake 2 g/kg/d (IQR 1.8–2.4 g/kg/d), median protein
intake 2.1 g/kg/d (IQR 1.8‐ 2.4 g/kg/d), and median kcal/
kg/day 110 kcal/kg/day (IQR 95‐ 121 kcal/kg/day).
Conclusion: According to our results, KDs including
expressed human breast milk is feasible and ketosis can be
achieved within the first 2 days.

p662 | New Onset Refractory Status Epilepticus
and Claustrum Lesions in a Child – A Diagnosis
and Therapeutic Challenge

C. Melo*, L. Braz†, G. Alves‡, G. Silva‡, D. Alves§, R. Sousa*
*Centro Hospitalar do São João, Child Neurology Department, Porto,
Portugal; †Centro Hospitalar do São João, Neurology Department, Porto,
Portugal; ‡Centro Hospitalar do São João, Neuroradiology Department,
Porto, Portugal; §Centro Hospitalar do São João, Neurophysiology Unit,
Neurology Department, Porto, Portugal

Purpose: New‐onset refractory status epilepticus (NORSE)
is a condition that occurs in a previously healthy individual
with unknown cause. Recently the association between
NORSE and claustrum lesions was described with a high
percentage of refractory epilepsy. Autoimmune etiology is
presumed in this subgroup.
Results: A 6‐years‐old female child, was admitted to the
emergency department due to focal motor seizures with
bilateralization evolving to status epilepticus. She presented
with a 5‐days history of low fever, headache and irritabil-
ity. No neurological deficits were found. Control of SE
was obtained after treatment with diazepam, phenytoin,
midazolam and valproic acid. Brain CT, blood and CSF
workup were negative. An early EEG revealed occipital
intermittent rhythmic delta activity consistent with diffuse
encephalopathy. Acyclovir was started. During 12 days she
presented with behavioral changes, insomnia and focal
motor seizures. At that time presuming a possible autoim-
mune etiology methylprednisolone was started followed by
IgIV with subsequent improvement. Brain MRI revealed
bilateral claustrum hyperintensities (T2,FLAIR). After dis-
charge, she maintained 1–3 episodes/month of focal motor
seizures always preceded by a strange noise and sensation.
A broad infectious and immune panel was negative. Serial
EEGs maintained the encephalopathy pattern. Brain MRI at
months 3 and 15 maintained the claustrum sign though
subtler. Monthly IGIV was continued and she is now on
levetiracetam and oxcarbazepine. Since the introduction of
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oxcarbazepine, 2 months ago, seizures ceased. A neuropsy-
chological evaluation showed deficits in short‐term verbal
and visuospatial memory.
Conclusion: This seems to be the younger patient reported
and with the particularity of maintaining the isolated claus-
trum sign 15 months after the event, although with decreas-
ing intensity. The consistent EEG encephalopathy pattern
and the need for two antiepileptic drugs raises concern
about the prognosis. The continuity of the immunomodula-
tory treatment or even the need of a more aggressive
approach are questions to be answered.
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p663 | Cerebral Small Vessel Disease Burden in
Late‐Onset Epilepsy

L. Abraira del Fresno*, L.L. Gramegna†, M. Quintana*,
E. Santamarina*, J. Salas-Puig*, Á.J. Sabin*, S. Sarria†,
À. Rovira†, M. Toledo*
*Vall d'Hebron University Hospital, Epilepsy Unit, Neurology
Department, Barcelona, Spain; †Vall d'Hebron University Hospital,
Magnetic Resonance Imaging Unit, Neuroradiology Department,
Barcelona, Spain

Purpose: Late‐onset epilepsy is typically reported in
patients over 60 years‐old. It is increasingly common and it
is frequently attributed to silent cerebral small vessel dis-
ease. With this study, we aimed to evaluate the burden of
cerebral small vessel disease in patients with late‐onset
cryptogenic focal epilepsy.
Method: We analyzed leukoaraiosis (by means of Fazekas
scale) and hippocampal atrophy degree (by means of Schel-
tens scale) in brain MRI in 33 patients with late‐onset cryp-
togenic focal epilepsy. The inclusion criteria were: age
≥60 years‐old, brain MRI with no structural lesion and no
other etiology explanation. In addition, we recruited 41
patients with Transient Ischaemic Accident (TIA) or lacu-
nar stroke and 26 healthy control subjects. We recorded
demographics and clinical data (vascular risk factors, type
of seizures and electroencephalogram characteristics) and
we compared the results among different groups.
Results: Mean age in epilepsy group was 70.9±6.6 and 19
patients (57.6%) were male. Demographics and history of
vascular risk factors were similar among all groups. Tem-
poral lobe seizures were the most common type of seizures
(54%, n = 18). Leukoaraiosis degree was worse in TIA/la-
cunar stroke group (p = 0.004), whereas no differences

were found between epilepsy and healthy group control
(p = 0.593). We observed a worse hippocampal atrophy
degree in patients with epilepsy (p = 0.021).
Conclusion: Late‐onset epilepsy points to be multifacto-
rial. Whereas leukoaraiosis was not higher in patients with
late‐onset epilepsy, greater hippocampal atrophy was
observed. These findings warrant further investigation in
elderly patients with epilepsy.

p664 | Incidence of Secondary Epilepsy at
Inpatients of Neurology Intensive Care Unit

V. Govori*, A. Shala*, M. Berisha†, R. Hoxha†

*University Clinical Center of Kosovo, Neurology, Pristina, Kosovo,
Republic of; †National Institute of Public Health of Kosova, Pristina,
Kosovo, Republic of

Purpose: As it is known, secondary epilepsy may be result
of many brain diseases. Stroke, tumors, brain infections,
metabolic disturbances and other conditions may cause
epileptic seizures. Secondary epilepsy is most common at
older people.
Method: For a six years period we evaluated 103 patients
with secondary epilepsy at our Intensive Care Unit in
Kosovo. We evaluated incidence of secondary epilepsy at
patients with brain disease, and also we found separately
incidence of secondary epilepsy for some of often brain
pathologies. Results were processed with SPSS program
and tested with Chi‐square tests for reliability of 95%,
P < 0.05 and 99.7%, P < 0.001.
Results: According to gender 50.5% were male without
significant differences according gender (P > 0.05), the
highest percentage of patients were 80–99 years old
(31.06%) with average age of 64.4 ± 21.7 years. The main
cause of secondary epilepsy was ischemic stroke with
41.7%, other causes with 29.1% and in third place were
brain tumors with 18.4%. The mortality rate was 51.5%
and the highest was recorded in patients aged 80–99 years
with a prevalence of 62.5%.
Conclusion: Light dominate of male against female with
secondary epilepsy (50.5: 49.5%) Light dominant of dead
female (52: 48%). Ischemic stroke was the main cause of
secondary epilepsy (41.7%), tumors (18.4%), intracerebral
hemorrhage (2.9%), Sinus Venous Thrombosis (1.9%), sub-
arachnoid haemorrhage (0.9%), 80–99 age were the highest
number of patients with secondary epilepsy (31.06%). Also,
80–99 age were the highest number of dead patients
(41.6%).
Keywords: secondary epilepsy, incidence, Kosovo.
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p665 | Drug Resistant Epilepsy in Older Adults

C. Buxbaum*, Y. Schiller*, L. Rapoport*, M. Hershkovitz*
*Rambam, Neurology, Haifa, Israel; †Technion Institiute of Technology,
Haifa, Israel

Epilepsy is one of the most common neurological disor-
ders. From a prognostic perspective, about 30% of patients
are defined as having drug‐resistant epilepsy (DRE).
There is evidence from the literature, that older adults with
epilepsy are easier to control, but the number of studies
that examined the percentage of DRE patients in older
adults is low.
Purpose: Examine the percentage of DRE patients, in
patients whose epilepsy started after the age of 50.
Method: The cohort included all patients who were
referred to the RAMBAM epilepsy clinic between
01.11.2016 to 31.10.2017 and whose epilepsy started after
the age of 50 and were followed during at least one year.
Demographic and clinical data was extracted from the
patient′s files. Frequency of seizures was examined in the
past year.
Results: Of 1180 patients followed during the study per-
iod, 64 patients met the inclusion criteria. The average age
of patients was 63.34 ± 9.4 years, and duration of disease
was 5.37 ± 5.8 years. All patients had focal epilepsy, exept
one. The most common etiology was cryptogenic, followed
by meningioma and CVA. Forty four patients were on a
single anti‐epileptic drug (AED). The most common drug
used was LTG followed by LTV and CBZ. Most of the
patients presented with complex partial seizures and sec-
ondary generalized seizures before seizure control. Twelve
patients suffered from recurrent seizures during follow up,
4 of them had simple partial seizures. In total only 10
patients out of 64 patients 15% met the criteria for DRE, in
2 of them VIDEO EEG monitoring implied a comorbidity
of psychogenic non epileptic seizures.
Conclusion: Most patients, whose epilepsy started at age
above 50 years, are easy to control with even one AED.
The percentage of patients with DRE in this group of
patients is quite low.

p666 | Clinical Extension of Osteoporosis Study
in Institutionalized Adult Patients with Refractory
Epilepsy

J.J.L. Berkvens*, J.P.W. van den Bergh†,‡, H.J.M. Majoie*,‡,
S. Mergler§,¶, P. Verschuure*,**, K. Beerhorst††, I.Y. Tan*
*Epilepsy Center Kempenhaeghe, Heeze, Netherlands; †Viecuri Medical
Center, Venlo, Netherlands; ‡Maastricht University Medical Center,
Maastricht, Netherlands; §ASVZ Care and Service Center for People with
Intellectual Disabilities, Sliedrecht, Netherlands; ¶Erasmus University
Medical Center, Rotterdam, Netherlands; **St. Anna Hospital, Geldrop,
Netherlands; ††dZuyderland Hospital, Heerlen, Netherlands

Purpose: To determine how bone mineral density (BMD)
in institutionalized adults with refractory epilepsy evolved
from 2009 to 2016.
Method: A dual‐energy X‐ray absorptiometry (DXA) scan
of lumbar spine and hip was performed in 2009 and 2016,
as well as a vertebral fracture (VF) assessment. BMD was
expressed as the amount of mineral (g) divided by the area
scanned (cm2) and as T‐, and Z‐scores. The criteria of the
World Health Organization (WHO) were used for classifi-
cation of bone mineral disorders. A T‐score of ≥−1.0 is
considered as normal BMD, a T‐score between −1.0 and
−2.5 as osteopenia and a T‐score of < −2.5 as osteoporo-
sis. In addition, blood samples were taken to determine
levels of vitamin D.
Results: A total of 154 patients had a reliable DXA‐scan
at both times in at least one site. Of them, 94 were male
and 60 female with a mean age of 52.1±15.7 at the end of
the study. In 2016, only 13.6% of the residents that partici-
pated had a normal BMD. Osteopenia was present in
46.8% and osteoporosis in 39.6%. In 40 residents (26.0%)
at least one VF was detected, up to a maximum of seven
VFs in one resident. In addition, almost half of the resi-
dents (n = 73) suffered from at least one other, non‐verteb-
ral fracture between start and end of the study. BMD of
lumbar spine decreased slightly (−0.004 g/cm2±0.098)
between 2009 and 2016, whereas BMD of the hip
decreased significantly (−0.062 g/cm2±0.076). In only 71
residents vitamin D levels were found to be normal
(>80 nmol/L).
Conclusion: A very high prevalence of low BMD was
found in a group of institutionalized adult patients with
refractory epilepsy. BMD, especially of the hip, decreased
significantly between 2009–2016 and many fractures (both
vertebral as non‐vertebral) occurred.
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p667 | Prospective Hospital‐Based Study of
Early‐Onset and Late‐Onset Post‐Stroke Seizure
Predictors and Outcomes

S. Freiman*, M.I. Shadrina‡, P.A. Slominsky‡, M.V. Onufriev†,
I.L. Kaimovsky§, O.A. Sagina§, M. Kaijaev¶, K. Pochigaeva*,
N.V. Gulyaeva†, A.B. Guekht*
*Moscow Research and Clinical Center for Neuropsychiatry, Moscow,
Russian Federation; †Institute of Higher Nervous Activity and
Neurophysiology, RAS, Moscow, Russian Federation; ‡Institute of
Molecular Genetics, RAS, Moscow, Russian Federation; §Bujanov
Moscow City Hospital, Moscow, Russian Federation; ¶Department of
Neurology, Neurosurgery and Genetics, Russian National Research
Medical University, Moscow, Russian Federation

Post‐stroke epilepsy is one of the leading causes of epi-
lepsy in the elderly and contribute significantly to the bur-
den of stroke. Early‐onset (EPS) and late‐onset seizures
(LPS) are thought to have different mechanisms. The aim
of this study was to elucidate predictors for post‐epilepsy
seizures. In this prospective hospital‐based study we fol-
lowed 458 patients from the stroke onset for 2 years (or
until death). There were 391 Patients with ischemic stroke
(IS), 67, – hemorrhagic stroke (HS); (patients with pre‐
existing epilepsy were excluded). Clinical data, including
stroke severity, risk factors and outcomes, CT/MRI, carotid
ultrasound data, standard laboratory parameters, medica-
tions, information about seizure onset and pattern were col-
lected. NO accumulation and NO synthase (NOS) activity
were measured in the CSF; genotype of NOS‐1 and NOS‐3
was tested in 131 patients. EPS occured in 97 patients,
LPS – in 26. Only EPS depended on stroke type
(p = 0.03; HS vs IS), and correlated with stroke severity/
NIHSS (p < 0.001). The risk of EPS depended on IS sub-
type (p < 0.001). We didn′t find associations of EPS with
gender and age. We found correlations of EPS with smok-
ing (p = 0.03) and arrhythmia (p < 0.001); none of these
factors were associated with LPS. EPS didn′t affect either
short‐term (in‐hospital) or long‐term (2 years) stroke out-
come, while in‐hospital NIHSS change from baseline was
higher for patients with LPS (p = 0.002). Significant acute
accumulation of NOx in CSF was demonstrated in patients
with IS, but not HS; however, NOx accumulation did not
occur in IS patients with EPS. NOx accumulation didn′t
correlate with NOS appearance in CSF. NOS‐1 homozy-
gote frequencies were higher in patients with EPS. Our
study contributed to the available data on the incidence and
risk factors of EPS and LPS in stroke patients and was the
first one to demonstrate NO‐related mechanisms of EPS.

p781 | Nonconvulsive Status Epilepticus as a
Stroke Mimic

A. Mihailovic*
*Special Hospital for cerrebrovasular disease,,St. Sava’, Belgrade, Serbia

Background: Stroke is a common risk factor for nonconvul-
sive status epilepticus (nSE) in adults, especially in elderly
population, over 65 years old. NSE is an important factor for
further increasing neuronal injury and hence morbidity, on the
other hand, there is overall good response to the first step
treatment (1). Incidence of nSE is fairly low through 0.9%(2)
to 1.4% (1), and 2.5% poststroke patients develop epilepsy. (3)
Case presentation: We report a case of a 80‐year‐old
female, with a history of stroke 5 years ago, who was pre-
sented with strokelike symptoms. She had head and gaze
deviation to the left, right hemiplegia and global aphasia,
and complete neglect on the right side, followed by partial
epileptic seizure on the right side of her face and abdomi-
nal muscles. She got diazepam intravenously to stop the
partial epileptic seizure. Computed Tomography imaging
found only chronic stroke lesions on temporo‐parieto‐occi-
pital region on the left hemisphere. During next days she
became confused with behavior abnormalities, emotionally
incontinent, aphasic with neologisms and literar paraphasia.
Convulsions weren't observed. On brain MRI there weren't
signs of acute stroke. After which standard EEG was done
where we found intermittent occurrence of slow activity
and sharp waves in left CTP regions. After gradually
admitting 3000 mg of Levetiracetam, significant improve-
ment was observed in motor component, right hemiplegia
improved to mild degree hemiparesis, therefore improve-
ment was limited due to right neglect presence, and her
physical status was improved to the level before nSE.
Conclusion: Patients having a history of severe ischaemic
stroke (especially MCA and PCA territories) when express-
ing behavior and consciousness disorders should be thor-
oughly investigated in order not to miss nonconvulsive
status (1). Status epilepticus could be a life‐threatening
complication of acute ischaemic stroke, and it is a signifi-
cant risk factor for developing poststroke epilepsy.
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p669 | A Single Centre Study Comparing the
Effectiveness of the Aspiresr® 106 Vagus Nerve
Stimulator Model to Older Models in Drug
Resistant Epilepsy

E. Wright*, L. Mecia†, J. Goodden‡, G. Sivakumar‡,
M. Maguire*
*Leeds Teaching Hospitals NHS Trust, Neurology, Leeds, United
Kingdom; †University of Leeds, Faculty of Medicine and Health, Leeds,
United Kingdom; ‡Leeds Teaching Hospitals NHS Trust, Neurosurgery,
Leeds, United Kingdom

Purpose: One third of patients with epilepsy are drug
resistant. A vagus nerve stimulator (VNS) demonstrates
sustained efficacy with around 50–60% achieving a 50%
seizure reduction after two years of treatment in patients
not suitable for resective surgery. The Livanova Aspir-
eSR®VNS106 is the newest model with an additional auto‐
activation upon detection of tachycardia. The effectiveness
of this additional feature in clinical practice requires further
evaluation.
Method: We retrospectively compared the seizure efficacy
for the new Livanova AspireSR® model 106 device to pre-
vious models in 31 patients who had undergone VNS
replacement or de novo insertions for drug resistant epi-
lepsy at Leeds Teaching Hospitals NHS Trust (LTHT). We
also examined the adverse effect profile and tolerance of
the new AspireSR® model 106.
Results: Sixteen patients had a replacement VNS106 and
15 patients underwent a de novo VNS106 insertion. Med-
ian length of time with AspireSR® was 14 months (9–
25 months). Median time of VNS prior to battery revision
7 years (5–15 years). Average duty cycle before 20%
(range 10–44%). Post‐implant programming average duty
cycle 15% (14–38% with auto‐stimulation threshold average
40% (20–70%). Of the 16 replacements, 12 had data avail-
able for comparison: 75% had additional reduction in sei-
zures above the older generator, 25% were worse with
auto‐stimulation. No patients were turned off of due to
problems with tolerability. One patient developed forced
normalisation. Around 89% experienced improvement in
cognition and mood. Further detailed analyses will report
on long‐term efficacy and tolerability for both treatment
groups.
Conclusion: Preliminary results suggest that the Aspir-
eSR®VNS 106 may exhibit greater efficacy in seizure con-
trol when compared to older models. Whilst further data is
to be reported on this cohort, the results are encouraging
with high percentage seizure reductions and improvement

in mood/quality of life outcomes. Available data would
also suggest that the VNS106 is well tolerated.

p670 | Estimated Outcome Versus Observed
Outcome in Epilepsy Surgery

A. Fassin*, S. Knake*, A. Strzelczyk*, P. Reif†, A. Haag*,
B. Carl‡, A. Hermsen†, I. Gorny*, L. Möller*, C. Nimsky‡,
S. Bauer*, U. Sure§, K. Menzler*, F. Rosenow*, K.M. Klein*
*Philipps‐University Marburg, Epilepsy Center Hessen‐Marburg,
Marburg, Germany; †Goethe‐University Frankfurt, Epilepsy Center
Frankfurt Rhein‐Main, Frankfurt, Germany; ‡Philipps‐University
Marburg, Department of Neurosurgery, Marburg, Germany; §University
Hospital Essen, Department of Neurosurgery, Essen, Germany

Purpose: Epilepsy surgery is an evidence‐based therapy
for pharmaco‐resistant epilepsy. The outcome is influenced
by multiple factors such as etiology and localization. Ade-
quate counseling of the patients regarding benefit and risk
is paramount to allow for an informed decision towards
epilepsy surgery. We evaluated how well the preoperatively
estimated outcome correlated with the observed outcome.
Methods: Patients who underwent epilepsy surgery at the
Epilepsy Center Hessen‐Marburg between 1999 and 2016
were included. We reviewed the preoperative medical
records regarding outcome estimates and categorized
patients into the following groups: very good candidates
(estimated seizure freedom ≥70%), good candidates (esti-
mated seizure freedom 60%‐69%), suitable candidates with
slightly reduced chance (estimated seizure freedom 50–
59%) and candidates with considerably reduced chance (es-
timated seizure freedom < 50%). Seizure outcome at regu-
lar follow‐ups at 0.5, 1, 2 and 5 years was extracted from
medical records. Outcome was evaluated using the Engel
and ILAE classification.
Results: During the designated period 148 patients under-
went epilepsy surgery and fulfilled the inclusion criteria. At
5 years 69/100 (69%) had Engel class I and 50/100 (50%)
ILAE class 1 outcome. Preoperative estimates on seizure
outcome were available in 122 patients. Observed outcome
at 5 years for very good candidates was 20/22 (91%) Engel
I and 14/22 (64%) ILAE 1, for good candidates 29/41
(71%) Engel I and 21/41 (51%) ILAE 1, for candidates
with slightly reduced chance 11/18 (61%) Engel I and 9/18
(50%) ILAE 1 and for candidates with considerably
reduced chance 1/6 (17%) Engel I and 1/6 (17%) ILAE 1.
Conclusion: Preoperative outcome estimates corresponded
well with real outcome indicating adequate patient counsel-
ing. Due to the stricter criteria for ILAE class 1 as com-
pared to Engel class I, the chance of Engel I outcome was
slightly underestimated and ILAE 1 outcome slightly over-
estimated preoperatively.
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p671 | New‐Onset Bilateral Tonic‐Clonic Seizures
After Epilepsy Surgery: A National Register Study

J. Bjellvi*, A. Edelvik*, B. Rydenhag*, K. Malmgren*
*Sahlgrenska Academy, University of Gothenburg, Institute of
Neuroscience and Physiology, Göteborg, Sweden

Purpose: We aimed to determine the rate of de novo bilat-
eral tonic‐clonic seizures (BTCS) after epilepsy surgery in
a population‐based, prospective series.
Method: The Swedish National Epilepsy Register provides
extensive prospective, population‐based data on all patients
(adults and children) operated in Sweden since 1990. We
analyzed data on seizure types before surgery and at two‐
year follow‐up for the period 1990–2013.
Results: In 1990–2013, 1503 epilepsy surgery procedures
were performed. 1230 were first surgeries. The mean age
was 26 years (range 2 months‐76 years). Two‐year follow‐
up was available for 1289 procedures. 627/1491 (42%) had
BTCS before surgery and 266/1298 (21%) at two years.
New‐onset BTCS occurred after 50/1289 (3.9%) proce-
dures: 35/1055 (3.3%) in first surgeries and 15/234 in
(6.4%) reoperations. Among first surgeries, new‐onset
BTCS were more common after non‐resective procedures
(6.2%, N = 6) than after extratemporal (3.6%, N = 11) and
temporal (2.8%, N = 17) resections, although the difference
was not statistically significant. New‐onset BTCS were
more common in patients with preoperative neurological
deficits (OR 2.6, 95% CI 1.3–5.3), with severe mental
retardation compared to with no or mild mental retardation
(OR 4.8, 95% CI 1.4–17.2), and with preoperative seizure
frequency >30/month (OR 2.1, 95% CI 1.1–4.1), although
none of these factors reached significance in a multiple
regression model. Age and gender were not significant risk
factors.
Conclusion: In this study, the proportion of patients with
BTCS was 50% lower two years after surgery. However,
3.9% of the patients had new‐onset BTCS. The risk was
higher after reoperations. Since there was no control group,
the causal relationship between the surgical procedure and
the occurrence of BTCS cannot be established. Still, the
possibility of this adverse outcome should be addressed in
counseling before surgery.

p672 | Quality of Life after Epilepsy Surgery in
Children with Medically Resistant Temporal Lobe
Epilepsy

D. Sarsembayeva*, K. Abramov*, K. Lebedev*,
M. Mamathanov*, G. Odintsova*, W. Khachatryan*
*Almazov National Medical Research Centre, Department of Pediatric
Neurosurgery, St. Petersburg, Russian Federation

Purpose: The aim of the study was to evaluate dynamics
in quality of life after epilepsy surgery in children with
intractable seizures.
Method: We analyzed 80 case histories of patients aged 2
to 17 years and suffering from intractable seizures.
Between 2011 and 2016 each underwent a preoperative
diagnostic assessment: neurological, neuropsychological,
laboratory, neurophysiological (scalp or video EEG, inva-
sive EEG monitoring), neuroimaging (MSCT, MRI, fMRI,
PET, CT perfusion), and had an epilepsy surgery. Long‐
term results were evaluated in 44 patients (55%) with 1–
6 years follow‐up by clinical examination, Engel Epilepsy
Surgery Outcome Scale and Quality of Life in Childhood
Epilepsy (QOLCE) questionnaires. Data analysis was made
using Statistica 10.0 and IBM SPSS 22.
Results: Postoperative sustained seizure freedom was dis-
tributed as follows: Engel 1 (Free of disabling seizures) –
in 24 patients of 44 (54.54%), Engel 2 (Rare disabling sei-
zures) – 13 (29.54%), Engel 3 (Worthwhile improvement)
– 5 (11.36%), Engel 4 (No worthwhile improvement) – 2
(4.54%). In two comparative groups (Engel I and Engel II‐
IV outcomes), QOLCE results showed positive effect of
surgery on physical functioning, attention span, memory,
speech and general QOL. Engel I outcomes were associ-
ated with higher increase of overall QOL and all subscales
as well as better speech and less physical restrictions than
in Engel II‐IV (p ≤ 0.05). Fatigability, social functioning,
self‐esteem and behaviour remained unchanged. Depression
and anxiety in several cases were aggravated.
Conclusion: Seizure outcome is the strongest predictor of
improvement in QOL of children after surgery. Engel I out-
comes had significantly better impact on QOL in terms of
cognitive functioning compared to Engel II‐III.
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p674 | Temporal Lobectomy for Refractory
Epilepsy: Outcomes and Predictors of Seizure
Recurrence

J.P. Andrews*, A. Gummadavelli*, P. Farooque†, J. Bonito*,
H. Blumenfeld†, J.L. Gerrard*, D.D. Spencer*
*Yale University School of Medicine, Neurosurgery, New Haven, CT,
United States; †Yale University School of Medicine, Neurology, New
Haven, CT, United States

Purpose: Anterior medial temporal lobectomy (AMTL) is
the gold‐standard treatment for medically refractory tempo-
ral lobe epilepsy. While many patients achieve seizure free-
dom, long term outcome data and predictors seizure
recurrence in the long term are less well understood.
Method: This study retrospectively analyzed a consecutive
series of patients that underwent AMTL without extratem-
poral resections by the senior author (DDS) at a single
comprehensive epilepsy center from 2000–2015. Engel and
ILAE outcome scores were assigned yearly. Kaplan‐Meier
analysis was used to analyze seizure‐freedom. Non‐lesional
pathology was defined as absence of structural lesions on
post‐operative pathology. Concordance of MRI, EEG and
PET studies was confirmed by a panel of the authors. Time
to first spread of seizure on intracranial EEG (icEEG) was
reviewed and divided into 3 cohorts: ≤5s, 6–10s, and
>10s.
Results: One hundred and thirty‐two patients met inclusion
criteria, of which 119 (90%) had at least 1 year follow‐up.
Of 72 patients operated on ≥10 years ago, 36 (50%) had
≥10 years follow‐up. While absolute (Engel IA) seizure
freedom falls to 36% by year 10, 73–85% of patients are
free from disabling seizures (Engel I) over the first 10
post‐operative years. Predictors of seizure recurrence
included non‐lesional pathology, PET to scalp‐EEG discor-
dance, and presence of icEEG (P < 0.05). After multivari-
ate analyses, icEEG retained significance (P < 0.05). In the
icEEG cohort, seizure spread in ≤10s predicted recurrence
of seizures in 90% of patients with recurrent seizures
(P < 0.05).
Conclusion: The experience of this institution shows high
rates of Engel I seizure freedom through 10 years of fol-
low‐up. Intracranial EEG, a marker for patients with more
discordant pre‐operative evaluation data, was the strongest
predictor of seizure recurrence. Rapid seizure spread was
also a strong predictor of seizure recurrence.

p675 | Surgical Outcomes of Temporal Epilepsy
due to Structural Lesions

G.T. Demir*, I. Capraz Yildirim*, E. Bilir*, G. Kurt†

*Gazi University Hospital, Neurology, Ankara, Turkey; †Gazi University
Hospital, Neurosurgey, Ankara, Turkey

Purpose: We aimed to investigate the relationship between
demographic characteristics, risk factors, imaging results,
pathology results and surgery outcomes on structural
lesions related intractable temporal lobe epilepsy patients.
Method: This study was designed as a retrospective
archive research. The patients who were investigated, diag-
nosed intractable temporal lobe epilepsy and performed
surgery between 2010–2015 at Gazi University Medical
School Epilepsy Center included. The same research proto-
cols were performed for all patients. Patients’ demographic
characteristics, risk factors, imaging results, pathology
results, surgery technique and Engel classification were
noted. All the statistical analyses were performed using the
SPSS for Windows 21 (SPSS Inc.®, Chiago, USA). P val-
ues < 0.05 were considered as significant.
Results: Twenty‐six patients were included. Median age of
patients was 32.31±7.72. 53.8% of them was female.
80.8% of the patients were Engel class 1 at the second
year. There was no significant relation between demo-
graphic characteristics, risk factors, imaging results, pathol-
ogy results, surgery technique and Engel classification.
Conclusion: Epilepsy surgery is a good choise treatment
strategy for intractable drug‐resistant temporal lobe epilepsy
patients. More studies are needed for prognostic factors
affecting the surgical outcome.

p676 | Clinical Manifestations, Diagnosis and
Treatment of Insular Epilepsy Caused by
Cavernous Malformation

R. Khachatryan*, O. Don†, A. Kim†, G. Odintsova‡,
W. Khachatryan†

*Almazov National Medical Research Centre, Department of Neurology,
Saint Petersburg, Russian Federation; †Almazov National Medical
Research Centre, Department of Pediatric Neurosurgery, Saint
Petersburg, Russian Federation; ‡Polenov Russian Scientific Research
Institute of Neurosurgery, Saint Petersburg, Russian Federation

Purpose: To present the features of diagnosis and treat-
ment of insular epilepsy caused by cavernous malformation
of the brain.
Method: The clinic of reliable insular epilepsy, neuro-
surgery evaluation were analyzed on a clinical observation.
Results: The epilepsies caused by cavernous angioma
make 0.4 – 0.9% in the general structure of a disease above
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in structure the resistant forms. A 16 years‐old boy treated
in the ANMRC with seizures began with laryngeal discom-
fort described as “an unpleasant sensation of constriction”,
sour taste in the mouth, followed by loss of consciousness,
occurrence of clonic jerks in the left limbs and face,
impressive hypersalivation, followed by an confusion last-
ing a few minutes. Seizure's frequency was 3–4 per month.
Antiepileptic therapy was without effect. MRI showed mul-
tiple cavernous angiomas in right insular and right parietal
lobes. Pre‐operative EEG investigation showed a rhythmic
high frequency slow‐wave discharges in right parietal lobe
and central sulcus. This patient was submitted to a right
fronto‐temporal craniotomy under general anesthesia. The
cavernous angiomas from right insular and parietal lobes
and the surrounding gliotic tissue were removed. There
was no post‐operative complications. A post‐operative MRI
documented the complete removal of the cavernomas. This
patient treated with oxcarbazepin in middle dosages, and is
seizure free for 10 months after surgery.
Conclusion: Insular epilepsy is a focal epilepsy with cer-
tain clinical and morphological and EEG manifestations. In
this case based on clinical and evaluation data we conclude
that this patient suffered from a reliable insular epilepto-
genic zone, Previously, microsurgical removal of cerebral
cavernous angiomas, as the etiologic substrate of epilepsy,
reduces the risk of developing drug‐resistant epilepsy. The
course and prognosis of this contingent of patients with
insular epilepsy is being studied and requires new algo-
rithms for diagnosis and treatment.

p677 | Cognitive and Seizure Outcome in Elderly
Temporal Lobe Epilepsy Surgery

N. Pillay*, R. Avanali*, S. Hanna*, W.J. Hader*, L.A. Partlo*
*University of Calgary, Neurosciences, Calgary, AB, Canada

Purpose: The reported postsurgical seizure outcome in
drug resistant temporal lobe epilepsy (TLE) in young
patients is good. However, the data regarding outcome in
age 50+ years is limited. This group differs in many
aspects including probable longer duration of epilepsy,
medical comorbidities and overall limited experience
regarding the surgical outcome. The objective of this study
was to analyze the surgical outcomes including seizure
control and neuropsychological data for age group 50+
who had temporal lobe epilepsy surgery in our center since
2000.
Method: Fifty‐nine patients were operated for TLE
between 2000 and 2017. Mean age at surgery was
56.26±5.9. (Range 50–72) with mean duration of epilepsy
for 31.6±19 years. 47% had standard temporal lobe

resection, 46% had selective amygdalohippocampectomy,
and rest had other types of surgeries. Mean duration of fol-
low up was 3.1±2.3 years.
Results: At follow up, 28 patients attained Class I seizure
outcome and 24 (51.1%) had Class IA outcome. 9
patients had rare seizures (19.1% in Class II). 3 had class
III and 7 patients (14.9%) had class IV outcome. On anal-
ysis neither the age or seizure duration before surgery
were found to be influencing the seizure outcome (age of
56.30 vs 55.80 p value = 0.77 and duration of seizure of
34.00 years vs 23.00 p value = 0.14). Neuropsychological
testing showed deterioration in certain domains of cogni-
tive functioning.
Conclusion: Our study provided data that surgery can pro-
vide a reasonable outcome for 50+ patients with TLE. 78%
of the patients achieved good seizure control. However the
impact on cognitive functions is a real concern which
needs to be validated with larger studies.

p678 | Post‐Operatve Hippocampal Volume
Changes on Magnetic Resonance Volumetry in
Patients with Mesial Temporal Lobe Epilepsy

K. Iida*, J. Katayama‡, K. Kagawa*, M. Katagiri§, G. Seyama*,
A. Hashizume*, K. Kurisu*, H. Otsubo¶

*Hiroshima University, Neurosurgery, Hiroshima, Japan; †Hiroshima
University Hospital, Epilepsy Center, Hiroshima, Japan; ‡Hiroshima
Chuo‐Kenshin‐Sho, Radiology, Hiroshima, Japan; §Cleveland Clinic,
Epilepsy Center, Cleveland, OH, United States; ¶The Hospital for Sick
Children, Neurophysiology Laboratory, Division of Neurology, Toronto,
ON, Canada

Purpose: We evaluate long‐term post‐operative hippocam-
pal volume (HV) on residual non‐epileptic hippocampus
using MR volumetry and neuropsychological outcomes in
patients who achieved seizure freedom after the surgery for
unilateral mesial temporal lobe epilepsy (MTLE) due to the
mesial temporal sclerosis.
Method: We studied 1.5‐Tesla MRI before and after epi-
lepsy surgery in 24 patients with MTLE. Serial MRI stud-
ies were scheduled at 4 post‐operative consecutive periods;
6 m–1y; 1–2y; 2–3y; 3–5y. We compared neuropsycholog-
ical outcomes for memory and estimated IQ at the same
periods with serial MRI up to 3 years.
Results: The resected‐epileptogenic HV was significantly
smaller than the residual non‐epileptic HV (p < 0.0001).
The pre‐operative non‐epileptic HV was significantly smal-
ler than HV in age‐matched controls (n = 14) (p < 0.05).
There was a significantly progressive atrophy of the HV
over the follow‐up periods (p < 0.05). The progression of
atrophy was correlated with the age at surgery (p < 0.05)
and pre‐operative non‐epileptic HV (p < 0.05), but not
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with seizure duration. We resected dominant‐side hip-
pocampus in 10 patients who presented a significant
decline of verbal memory compared to those with non‐
dominant‐side MTLE (p < 0.01). A significant correlation
was found between the verbal memory and non‐epileptic
HV at 2–3y period in 14 patients with non‐dominant
MTLE (p < 0.05), indicating more decline of verbal mem-
ory in patients with smaller non‐epileptic HV.
Conclusion: Post‐operative progression of non‐epileptic
hippocampal atrophy was found with significantly more
pronounce in patients with older age at surgery and larger
pre‐operative non‐epileptic hippocampus. The volume of
functional hippocampus can be affected by the resection of
epileptogenic hippocampus. As even the epileptogenic and
sclerotic hippocampus might support with the non‐epilepto-
genic hippocampus for memory, after the epileptogenic
hippocampus is resected, the remaining hippocampus might
be shrunk for exhaustion to maintain the memory by itself,
especially in elders.
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p679 | Epilepsy Surgery in MTLE – Clinical
Results Compared with Histopathological Findings

E. Brichtova*, M. Pazourkova‡, M. Hermanova†, J. Hemza*,
J. Kocvarova¶, M. Pail¶, I. Dolezalova¶, M. Brazdil†

*St. Anne's University Hospital Brno, Neurosurgery, Brno, Czech
Republic; †Masaryk University, Faculty of Medicine, Brno, Czech
Republic; ‡St. Anne's University Hospital Brno, Radiology, Brno, Czech
Republic; §St. Anne's University Hospital Brno, Pathological Anatomy,
Brno, Czech Republic; ¶St. Anne's University Hospital Brno, Neurology,
Brno, Czech Republic

Purpose: Hippocampal sclerosis (HS) is one of the most
common causes of pharmacoresistant temporal lobe epi-
lepsy. The authors present a group of patients with mesial
temporal lobe epilepsy (MTLE) and MRI diagnosed HS
treated at the Brno Epilepsy Center in the years 2007–2017
and correlate the results of surgical treatment with
histopathological findings.
Method: The group consist of 81patients (28 (34.6%)
male, 53 (65.4%) female, median age 43.7 ± 11.6 years)
suffered from pharmacoresistant MTLE and HS. The diag-
nosis of HS was based on the correlation of clinical, elec-
trophysiological and MRI findings. All patients underwent
epileptosurgery treatment, e.g. anteromedial temporal resec-
tion (AMTR). Median age in the time of surgery was 38.9
± 11.31 years. The treatment effectiveness was analyzed

after 1 year using Engel epilepsy surgery outcome scale
and compared with histopathological findings.
Results: The HS was histopathologically verified in 72
(88.9%) patients, in 9 (11.1%) patients the normal hip-
pocampal tissue was found. In the patients with verified
HS, 59 (82.0%) patients were classified Engel I, 5 (6.9%)
patients Engel II and 8 (11.1%) patients Engel III after
1 year follow‐up. In the patients with non‐verified HS, e.g.
with histopathologically negative findings, 7 (77.8%)
patients were classified Engel I and 2 (22.2%) patients
Engel III after 1 year follow‐up. The Fisher exact test, Chi‐
Square calculation and Z score calculation were used for
statistical evaluation and the difference was not found sta-
tistically significant at p < 0.05 level.
Conclusion: In patients with histopathologically verified
HS, the most optimal post operative outcome (Engel I)
after 1 year was achieved in 82% patients, compared to
77.8% in patients with HS negative histopathological
finding. This difference was not found statistically
significant.

p680 | The Preictal and Ictal Evolution of
Oscillatory Activities in Temporal Lobe Epilepsy:
A SEEG Study

B. Sklenárová*, P. Klimeš‡, I. Doležalová*, K. Štillová*,
I. Rektor*
*Brno Epilepsy Center, St. Anne's University Hospital and the Faculty of
Medicine at Masaryk University, Department of Neurology, Brno, Czech
Republic; †Central European Institute of Technology – CEITEC, Masaryk
University, Brno, Czech Republic; ‡Institute of Scientific Instruments of
the CAS, v.v.i., Brno, Czech Republic

Purpose: The aim of this ongoing project is to study the
dynamic processes associated with seizure generation using
intracerebral EEG.
Method: In this pilot study, we retrospectively analyzed
SEEG recordings in five patients with drug‐resistant tempo-
ral lobe (TL) epilepsy. The intracerebral electrodes were
implanted in the TL with the proven epileptogenic zone as
well as in the contralateral TL. At least two seizures were
recorded in all patients at a sampling frequency of 1 kHz.
The EEG signal was segmented into the following six 1‐
min periods: preictal (8 min, 5 min, and 1 min before the
seizure), elaboration of the seizure (with ictal EEG activity,
clinically asymptomatic, duration variable), after the
appearance of the first clinical signs, and the post‐ictal per-
iod. A broad band time‐frequency analysis up to 350 Hz
was performed.
Results: Higher frequencies up to 350 Hz were present in
the beginning of the seizure; they were less expressed in
the other studied periods. High frequencies were more

ABSTRACTS | S309



numerous at the side of seizure onset than in the contralat-
eral TL. High frequencies disappeared with further devel-
opment of the seizure.
Conclusion: The preliminary results of this ongoing study
indicate differences between high frequency oscillatory
activities in the epileptogenic and contralateral TL at the
beginning of clinical seizures.

p681 | Experience in the Use of Invasive Stereo
EEG Monitoring for the Surgical Treatment of
Pharmacoresistant Epilepsy

N. Kalybaeva*, A. Zuev*, N. Pedyash*, A. Golovteev*,
A. Balatskaya*, T.I. Ghodivala*
*National Medical Surgery Center named after N.I. Pirogov., Moscow,
Russian Federation

Purpose: The aim of the study is to evaluate the results
and possibilities of the method of robotic implantation of
deep stereo EEG electrodes in a pre‐surgical examination
of patients with symptomatic pharmacoresistant epilepsy.
Method: For the period from 01.10.2016 to 31.12.2017
in our clinic 13 patients with symptomatic pharmacore-
sistant epilepsy underwent robotic stereotactic implanta-
tion of deep stereo EEG electrodes for chronic invasive
monitoring. Indications for invasive monitoring were
insufficient information content of non‐invasive examina-
tions for localization and identification of the epilepto-
genic zone. This group of patients included “MR
negative” forms (8 (62%) patients) and “MR‐positive”
forms of epilepsy with multiple structural changes in the
brain (5 (38%) patients). Pre‐operational planning of the
trajectory of the electrodes is performed at the planning
station of the robotic Rosa system. On average, 8.86
electrodes (from 3 to 14) were implanted to each patient,
124 electrodes in total for all procedures. In all cases,
there was a unilateral installation of the electrodes. The
average duration of invasive monitoring is 3.43 days
(from 2 to 11 days).
Results: Based on the information obtained from chronic
invasive stereo EEG monitoring of 10 (77%) patients, 11
resection operations were performed (1 patient twice due to
insufficient success from the first operation). From 9
patients who underwent resection surgery were observed
for more than 6 months. Complete freedom from seizures
(Engel I) was achieved in 5 (55%) patients. Surgical com-
plications developed in 1 case (7%) in the form of an
asymptomatic epidural hematoma of about 5 cubic cm.
Conclusion: The method of robotic implantation of deep
stereo EEG electrodes for the pre‐surgical evaluation of the
patients for the localization of the epileptogenic zone,

followed by a resection operation based on the data of
chronic invasive video EEG monitoring, makes it possible
to achieve good control over epileptic seizures.

p682 | Strengths and Pitfalls of Disconnective
Procedures in Epilepsy Surgery

A. De Benedictis*, L. de Palma†, N. Pietrafusa‡, S. Cossu*,
S. Cappelletti§, C. Rossi Espagnet¶, D. Longo¶, A. Napolitano**,
F. Randi*, E. Procaccini*, N. Specchio†, C.E. Marras*
*Bambino Gesù Children's Hospital, IRCCS, Neurosurgery Unit,
Department of Neuroscience and Neurorehabilitation, Rome, Italy;
†Bambino Gesù Children's Hospital, IRCCS, Neurology Unit, Department
of Neuroscience and Neurorehabilitation, Rome, Italy; ‡Bambino Gesù
Children's Hospital, IRCCS, 2 Neurology Unit, Department of
Neuroscience and Neurorehabilitation, Rome, Italy; §Bambino Gesù
Children's Hospital, IRCCS, 3 Clinical Psychology Unit, Department of
Neuroscience and Neurorehabilitation, Rome, Italy; ¶Bambino Gesù
Children's Hospital, IRCCS, Neuroradiology Unit, Department of
Radiology, Rome, Italy; **Bambino Gesù Children's Hospital, Medical
Physics Department, Rome, Italy

Purpose: To show the efficacy of disconnection approach
and its correlation to the size and the anatomy of the
epileptic foci.
Method: We report a series of 46 consecutive pediatric
cases eligible for disconnective surgery treated at our Insti-
tution from 2011 to 2017. All patients (pts) underwent
presurgical workup, including clinical evaluation, scalp
video‐EEG monitoring, 3T‐MR and neuropsychological
testing. Pts with hypothalmic hamartoma (HH) had
endocrinological evaluation and 8 patients underwent inva-
sive stereo‐EEG monitoring. The series was divided by
three main groups:
1. HH (18 pts);

2. multilobar epilepsy (10 pts);

3. hemispheric epilepsy (18 pts).

Mean age at surgery was 9.5 years. Disconnective tech-
niques included: group 1)robotic‐assisted endoscopy; group
2)frontal or temporo‐parieto‐occipital (TPO); 3)vertical
parasagittal. In 10 cases intraoperative neurophysiological
monitoring was performed. All pts had an early (24 h)
postoperative MRI and A mean follow‐up of 27.4 months.
Seizure outcome was defined according to Engel scale.
HHs were evaluated according to Delalande classification.
Results: Twelve pts experienced temporary postoperative
deficits. Two pts had permanent deficits, including worsen-
ing of hemiparesis and mild III nerve palsy. One patient
developed an asymptomatic ischemia of the disconnected
area. No postoperative hemorrhages, infections or endo-
crine dysfunctions were observed. In HH group the mean
postoperative hospitalization was 3 days. In group 3)a
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ventricolo‐peritoneal shunt was required in 30% of cases.
Engel I pts were: in group 1)14/18 pts; in group 2)6/10; in
group 3)11/14.
Conclusion: Disconnective procedures are safe and effec-
tive approaches in pediatric cases and are associated with
minor surgical morbidity and fast patient recovery. The epi-
lepsy outcome for HH is better for type II and III. In multi-
lobar epilepsy cases, the outcome of TPO disconnections is
better than frontal approaches. Results of vertical parasagit-
tal hemispherotomy are comparable to other hemisphero-
tomy techniques. Accurate knowledge of specific surgical
key points is mandatory for a successful disconnection.

p683 | Microelectrode Recording Signals
Originating from Structures Inferior to Expected
Location of Anterior Nucleus of Thalamus (ANT)
Predict Lateral Pass of ANT in DBS Surgery for
Epilepsy

S. Järvenpää*, J. Peltola*, K. LehtimäK*
*Tampere University Hospital, Department of Neurology and
Rehabilitation, Tampere, Finland

Purpose: To examine the localising value of microelec-
trode recording (MER) for targeting ANT by examining
whether MER data correlates with final surgical placement
of anterior nucleus of thalamus (ANT) deep brain stimula-
tion (DBS) electrodes.
Method: Seventeen ANT‐DBS patients with preoperative
3 Tesla MRI, MER during surgery and postoperative CT
scans were included in the study. Surgical plan was made
with Electa Surgiplan software using preoperative 3 Tesla
MRI. Planned theoretical target was inside the ANT. MER
was performed during the surgery before the implantation
to ensure correct placement of the electrode inside the
ANT. 3D models of DBS electrodes, ANT and surrounding
laminar structures were constructed with Medtronic Sure-
Tune software using preoperative 3 Tesla MRI and postop-
erative CT scan fusion images. The difference between
planned and final surgical targets was calculated from 3D
models.
Results: Most of the patients had a good correlation of
MER with nuclear structures. Transventricular lateral place-
ment of electrodes on the laminar border of ANT led to
similar favorable outcome as in bilaterally inside ANT
electrodes, whereas patients with too deeply placed elec-
trodes did not respond effectively to treatment. In majority
of the cases with final electrode placement outside ANT,
MER signals started markedly below the expected level.
Conclusion: MER is effective in localising nuclear struc-
tures in majority of the patients but does not differentiate

ANT from other grey matter structures. MER signals rising
several millimeters inferior to the expected level of ANT
strongly predict lateral pass of ANT.
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p684 | Electro‐Clinical Features in KCNB1
Encephalopathy

I. Pizzolorusso*, M. Trivisano†, A. Terracciano‡, L. De Palma†,
N. Pietrafusa†, A. Ferretti†, L. Margari*, F. Vigevano†,
N. Specchio†

*University of Bari ‘Aldo Moro’, Child Neuropsychiatry Unit, Department
of Basic Medical Sciences, Neuroscience and Sense Organs, Bari, Italy;
†Bambino Gesù Children's Hospital, IRRCS, Rare and Complex Epilepsies
Unit, Department of Neuroscience, Rome, Italy; ‡Bambino Gesù
Children's Hospital, IRCCS, Laboratory of Medical Genetics, Rome, Italy

Purpose: The KCNB1 gene encodes for the b‐subunit of
the voltage‐gated potassium channel subfamily 2 (Kv2.1).
De novo heterozygous mutations of KCNB1 have been
reported in about 45 patients with neurodevelopmental dis-
orders, including epilepsy of variable severity. Aim of this
study is to refine electro‐clinical features of 3 patients with
de novo KCNB1 variants.
Method: We retrospectively collected genetic, clinical,
EEG, and brain MRI data of 3 patients affected by KCNB1
encephalopathy followed at Bambino Gesù Children's
Hospital in Rome.
Results: Median age at epilepsy onset was 8 months
(range 5–21 months). Patients had different novel de novo
variants (c.608_623del; c.1107G>A; c.2351C>T). In 2
patients, severe developmental delay and autistic trait were
remarkable before seizure onset. In all patients, epilepsy
phenotype was characterized by multiple seizures types
with predominance of spasms and tonic seizures. All
patients started with an EEG picture of hypsarrhythmia,
with a good response to ACTH treatment, although in two
of them it was transient. At last follow‐up (median of
6 years; range 3–30 years) 2 patients had daily seizures
and one was seizure‐free since 15 months.
Conclusion: KCNB1 encephalopathy shows a spectrum of
generalized and focal seizures with a predominance of
spasms and tonic seizures and poorly responding to treat-
ments. The abundant epileptiform activity on EEG is asso-
ciated with developmental slowing or regression although
in two patients a severe development delay was present
before epilepsy onset.
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p685 | Influence of Contra‐Indicated Medication
Use on Cognitive Outcomes in Dravet Syndrome
and Age at First Afebrile Seizure as Clinical
Predictor in SCN1A‐Related Seizure Phenotypes

I. de Lange*, B. Gunning†, A.C.M. Sonsma*, L. van Gemert‡,
M. van Kempen*, N.E. Verbeek*, J. Nicolai‡,
N.V.A.M. Knoers*, B.P.C. Koeleman*, E.H. Brilstra*
*University Medical Center Utrecht, Utrecht University, Department of
Medical Genetics, Utrecht, Netherlands; †Stichting Epilepsie Instellingen
Nederland, Zwolle, Netherlands; ‡Academical Center of Epileptology,
Maastricht and Heeze, Netherlands

Purpose: Pathogenic variants in SCN1A can give rise to
very variable disease severities that may be indistinguish-
able at their first presentation. We aim to find clinical fea-
tures that can help predict evolution of seizures into Dravet
syndrome and clinical features that predict cognitive out-
comes in Dravet syndrome. We specifically investigate the
role of contra‐indicated medication (CIM) as a possible
modifier of cognitive decline.
Method: A cohort of 164 Dutch participants with SCN1A‐
related seizures was evaluated. Clinical data were collected
from medical records and semi‐structured telephone inter-
views. Cognitive functioning was classified by a child neu-
rologist, neuropsychologist, and clinical geneticist. Several
clinical variables, including duration of CIM use in the first
five years of disease, were evaluated in univariable and
multivariable analyses.
Results: A longer duration of CIM use in the first five
years after seizure onset was significantly associated with a
worse cognitive outcome at time of inclusion and with
lower interpolated IQ/DQ scores after the first five years of
disease in Dravet syndrome patients. CIM use remained a
significant predictor for cognitive outcome in a multivari-
able regression model, as did age at the first notice of
developmental delay and age at first afebrile seizure. Age
at first afebrile seizure was also the most accurate predictor
for evolution of seizures into Dravet syndrome for the
complete cohort.
Conclusion: Our data suggest that a longer CIM use in the
first five years of disease can have negative effects on cog-
nitive outcome in Dravet syndrome. An early diagnosis is
essential to avoid this. Furthermore, we newly identified
age at first afebrile seizure as an important predictor for
evolution of seizures into Dravet syndrome and for the
severity of Dravet syndrome, which can be used to counsel
parents of young patients with SCN1A‐related seizures.

p687 | ESES‐like EEG Pattern in KCNB1‐
Related Encephalopathy

G. Rubboli*, S. Desai‡, S. Naidu§, S. Srivastava¶, I. Helbig**,
M. Pendziwiat††, T. Polster‡‡, B. Koeleman§§, R.S. Møller*,
E. Gardella*
*Danish Epilepsy Centre, Dianalund, Denmark; †University of
Copenhagen, Copenhagen, Denmark; ‡Kennedy Krieger Institute,
Department of Neurogenetics, Baltimore, United States; §Johns Hopkins
School of Medicine, Hugo Moser Research Institute, Kennedy Krieger
Institute, Department of Neurology and Pediatrics, Baltimore, United
States; ¶Boston Children's Hospital, Department of Neurology, Boston,
United States; **The Children's Hospital of Philadelphia, Division of
Neurology, Philadelphia, United States; ††University Medical Center
Schleswig‐Holstein, Christian Albrechts University, Department of
Neuropediatrics, Kiel, Germany; ‡‡Epilepsiezentrum Bethel, Krankenhaus
Mara, Kinderepileptologie, Bielefeld, Germany; §§University Medical
Center Utrecht, Department of Genetics, Utrecht, Netherlands;
¶¶University of Southern Denmark, Institute for Regional Health Services,
Odense, Denmark

Purpose: Recently, de novo mutations in KCNB1, encod-
ing the Kv2.1 voltage‐gated potassium channel, have been
associated with developmental and epileptic encephalopa-
thies (DEEs). ESES (i.e., encephalopathy with status
epilepticus during sleep) has been reported as a possible
age‐related phenotypic manifestation of KCNB1‐related
DEEs. Our study aims to describe the electro‐clinical fea-
tures of ESES in KCNB1‐DEE.
Methods: Twenty‐seven patients with KCNB1‐related
DEEs were screened searching for electro‐clinical features
consistent with ESES.
Results: Six patients (M:F = 5:1, age range 3–11 years)
(one unpublished, 5 already described) out of 27 (22.2%)
were identified. Age range of epilepsy onset was 10–
24 months. Heterogeneous seizure types (focal dyscogni-
tive, myoclonic, tonic, absences) were reported in 5/6
patients; one patient presented with few febrile seizures
only. Five/six patients presented with severe intellectual
disabilities, variable degree of gait impairment; language
was absent in two of them. The sixth patient presented with
moderate intellectual disability. MRI showed a retrocerebel-
lar arachnoid cyst in 1 child, whereas in 5/6 was unremark-
able. Extreme activation of epileptic activity (spike‐wave
index up to 98%) resembling an ESES EEG pattern was
diagnosed at an age ranging from 3 to 5 years. Topography
of the EEG discharges were: multifocal in 4 children, dif-
fuse in 2. In two patients, a regression of the cognitive sta-
tus and a worsening of gait was associated with the
detection of an ESES‐like EEG pattern; in the remaining
four patients, the severity of the neurological and cognitive
status at the baseline rendered difficult to appreciate overt
regression/deterioration that could be related to the sleep
EEG pattern.
Conclusion: Our findings suggest that an ESES‐like EEG
pattern can occur during the course of KCNB1‐DEEs in a

S312 | ABSTRACTS



non negligible proportion of patients. Whether this EEG
pattern is associated with a cognitive/neurological regres-
sion, i.e. the ESES syndrome, requires further studies with
adequate EEG and neuropsychological follow‐up.

p688 | Sleep EEG Analysis in ESES Patients: A
Retrospective Case Series Study

C. Pomeran*, C. Sandu*, A.D. Dica†, C. Iliescu*, D. Craiu*,
S. Olteanu‡, D.G. Barca*, C.H. Motoescu*, S.A. Magureanu*,
O. Tarta Arsene*, D. Stoian*, C. Madalina Leanca*, I. Minciu*,
N. Butoianu*, C. Burloiu*, E. Bran*
*‘Carol Davila’ University of Medicine and Pharmacy, Pediatric
Neurology, Bucharest, Romania; † ‘Prof. Dr. Al. Obregia’ Hospital of
Psychiatry, Pediatric Neurology, Bucharest, Romania; ‡Hopitaux Civils de
Colmar, Colmar, France

Background: Described for the first time more than
40 years ago, status epilepticus during sleep (ESES) con-
tinue to be the subject of many research works. Today,
several epileptic syndromes are known to present with
ESES, but with different prognosis and different therapeuti-
cal approach. Even though ESES is always mentioned in
electroencephalographic (EEG) analysis, some differences
are often observed during qualitative analysis of sleep ele-
ments, but insufficiently documented.
Purpose: Our objective is to find if sleep analysis is a reli-
able method for predicting the prognosis and sindromically
categorizing the ESES patients.
Material/method: Fifty‐nine patients aged between 2 and
12 years, were enrolled in this retrospective observational
case series study, diagnosed with ESES in our EEG lab
between January 2013 and January 2017. Demographics,
clinical data (epilepsy history, seizures type, treatment),
cognitive evaluations and MRI‐s were collected for each
patient, and a diagnostic revue was performed. Three inde-
pendent evaluators made the EEG analysis of sleep, with a
special interest on the spike wave index, but also on the
physiologic elements of sleep.
Results: The statistical analysis addressed both the results
of the study and the verification of the viability of the EEG
analysis method, in the light of the results obtained by the
three evaluators.
Conclusion: Physiologic sleep elements analysis as well as
description of sleep architecture could be helpful in predict-
ing cognitive impairment of patients with ESES.

p689 | Epileptic and Neuropsychological
Outcome in Patients with West Syndrome of
Unknown Etiology

M. Quintiliani*, D. Ricci*, D. Chieffo†, I. Contaldo*,
M.L. Gambardella*, S. Lucibello*, E. Brasola*, S. Bompard*,
E. Mercuri*, F. Guzzetta*, D. Battaglia*
*Catholic University of Sacred Heart Rome, Pediatric Neurology, Rome,
Italy; †Catholic University of Sacred Heart Rome, Neuropsychology,
Rome, Italy

Purpose: To evaluate the long‐term outcome of patients
with West syndrome of unknown etiology.
Method: We collected a sample of 13 patients with West
syndrome of unknown etiology, 8 males and 5 females,
aged 6 to 18 years (mean 11.5, standard deviation 4). The
patients were previously enrolled in prospective studies
conducted in our center to evaluate the epileptic and devel-
opment outcome in West syndrome, from the onset of
spasms up to 2 years. We evaluate epileptic outcome per-
forming awake and sleep EEG studies and collecting
epileptic features and frequency of seizures. We performed
neuropsychological assessment including cognitive, behav-
ioral, neurovisual and motor skills, working memory, lan-
guage and executive functions.
Results: 9/13 are seizures free (69.2%); among them, 3
present focal paroxysmal activity on EEG, activated by
sleep. Of 4 patients who still have epilepsy, 3 evolved into
Lennox‐Gastaut syndrome, 1 has a right frontal epilepsy.
Only 8 patients were evaluable with cognitive tests. Among
these, 3 have mild cognitive delay and all but one have
working memory deficits. 8/13 have behavioral problems,
in particular ADHD, defiant oppositional disorder and
withdrawal traits.
Conclusion: Despite the good epileptic outcome, most
patients showed cognitive and/or behavioral problems. We
suppose that this trend, given the unknown origin of West
syndrome of these patients, is due to an underlying genetic
cause that may have directly influenced neurodevelopment.
It is remarkable that 5/5 patients with good cognitive out-
come do not have seizures or EEG abnormalities.
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p690 | Biallelic Variants in CNPY3 Cause West
Syndrome with Hippocampal Malrotation and
Characteristic Fast Waves

M. Kato*, H. Mutoh†, T. Akita†, T. Shibata‡, H. Wakamoto§,
H. Ikeda¶, H. Kitaura**, K. Aoto†, M. Nakashima†, T. Wang†,
C. Ohba††, S. Miyatake††, N. Miyake††, A. Kakita**,
K. Miyake‡, A. Fukuda†, N. Matsumoto††, H. Saitsu†

*Showa University School of Medicine, Tokyo, Japan; †Hamamatsu
University School of Medicine, Hamamatsu, Japan; ‡University of Tokyo,
Tokyo, Japan; §Ehime Rehabilitation Center for Children, Ehime, Japan;
¶Shizuoka Institute of Epilepsy and Neurological Disorders, Shizuoka,
Japan; **University of Niigata, Niigata, Japan; ††Yokohama City
University Graduate School of Medicine, Yokohama, Japan

Purpose: Recent advancement and application of gene
analysis technique represented by whole exome sequencing
(WES) revealed more than 30 genes even in patients with
non‐syndromic West syndrome (WS), however still there
are lots of patients with WS whose etiology is unknown.
Method: WES was performed for 700 individuals with
developmental and epileptic encephalopathy, including WS
(n = 171). Functional analyses of CNPY3 were also carried
out.
Results: Biallelic CNPY3 variants were found in three
individuals with WS, including compound heterozygous
missense and frameshift variants in a family with two
affected siblings (individuals 1 and 2) and a homozygous
splicing variant in a consanguineous family (individual 3).
They showed myoclonic seizures before or after the onset
of epileptic spasms. Their seizures were intractable and
they showed severe neurological signs, such as bed‐ridden
state and profound intellectual disability, or early demise.
Interestingly, all three individuals showed hippocampal
malrotation on brain magnetic resonance imaging. In indi-
viduals 1 and 2, electroencephalogram (EEG) revealed
high‐amplitude diffuse fast waves and diffuse sharp‐ and
slow‐wave complexes. The fast waves were clinically asso-
ciated with seizures. The CNPY3 protein level of lym-
phoblastoid cells derived from individuals 1 and 2 was
severely decreased compared with that of a control. Cnpy3
knockout mice exhibited spastic or dystonic features under
resting conditions and hyperactivity and anxiolytic behavior
during the open field test. Also, their resting EEG showed
enhanced activity in the fast‐beta frequency band (20–
35 Hz), which may mimic the fast waves in individuals 1
and 2.
Conclusion: CNPY3 is a new causative gene for WS.
Myoclonus, severe neurological symptoms, hippocampal
malrotaion, and diffuse fast waves on EEG are supposed to
be characteristic for patients with CNPY3 variants as well
as WS. CNPY3/Cnpy3 play essential roles in brain function
in addition to Toll‐like receptor‐dependent immune
responses.
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p691 | Association of Polymorphisms of
Dopaminergic System Genes with the Risk for Side
Effects of Levetiracetam in Patients with Epilepsy
(Pilot Study)

D. Dmitrenko*, S. Zobova*, N. Shnayder*, A. Usoltseva*,
N. Vinchevskaya*, O. Shilkina*, P. Moskaleva*, L. Lipatova‡

*V.F. Voyno‐Yasenetsky Krasnoyarsk State Medical University,
Department of Medical Genetics and Clinical Neurophysiology of the
Institute of Postgraduate Education of Doctors, Krasnoyarsk, Russian
Federation; †Scientific Research Institute of Medical Problems of the
North, Krasnoyarsk, Russian Federation; ‡National Medical Research
Center named after V.M. Bekhterev, Saint Petersburg, Russian Federation

Purpose: To study the association of polymorphisms of
dopaminergic system genes with the risk for CNS adverse
effects of levetiracetam (LEV) in patients with epilepsy.
Method: We examined 51 adult patients (11 males and 40
females) with different forms of epilepsy, median age
27 years. All patients were divided into 2 groups by the
presence of adverse drug reactions (ADR) against the back-
ground of LEV treatment: 15 patients (26.4%) with ADR
in group 1 and 36 patients without ADR in group 2. LEV
concentration in blood serum was measured 2 h after tak-
ing the medicament (therapeutic drug monitoring – TDM).
Behavioral assessment was done using the Barratt Impul-
siveness Scale (BIS). Genotyping of SNPs associated with
decreased dopaminergic activity (rs1611115 (dopamine‐β‐
hydroxylase, DBH), rs4680 (catechol‐O‐methyltransferase,
COMT), and rs1800497 (dopamine receptor D2‐associated
ANKKI TAQ‐IA, DRD2)) was performed using TaqMan
technology by quantitative RT‐PCR.
Results: The relationship between ADR development, daily
dose, TDM and genetic variants was studied in both compar-
ison groups. Significant differences were detected neither in
median values of daily dose nor in median values of TDM
(P > 0.05). CNS adverse effects included anxiety, hallucina-
tions, aggravation of epileptic seizures, aggression, irritabil-
ity, hyperexcitability, and decrease in efficiency. We have
not found significant differences in genotype distribution for
SNPs rs1611115, rs4680, and rs1800497 between two
groups (P > 0.05). For rs4680, patients with GG genotype
were characterized by the highest BIS values corresponded
to the aggressiveness (75.63±1.48), while people with AA
and AG genotypes had normal test score (68.00±3.30 and
66.00±2.16, respectively, P = 0.0458 according to Kruskal‐
Wallis test). Close normal BIS values were obtained for
rs1611115 and rs1800497 (P > 0.05).
Conclusion: Pilot study, performed on the small sample of
Siberian patients with epilepsy, has shown, that
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polymorphisms relevant for impulsivity and aggression, did
not strong determinate the development of negative CNS
ADR against the background of LEV intake.
The reported study was funded by Krasnoyarsk Regional
Fund of Science according to the participation in the event/
internship: “13th European Congress on Epileptology”.

p692 | The Prevalence of CYP2D6*4 Gene
Polymorphism Associated with the Efficacy/
Toxicity of Antiepileptic Drugs

N. Shnayder*, D. Dmitrenko*, L. Lipatova†, N. Sivakova‡,
R. Nasyrova§, S. Zobova*, M. Tolmachev‡, A. Drokov§,
P. Vlasov**, A. Yakunina††, I. Poverenova††, O. Shilkina*,
P. Moskaleva*
*V.F. Voyno‐Yasenetsky Krasnoyarsk State Medical University,
Department of Medical Genetics and Clinical Neurophysiology of the
Institute of Postgraduate Education of Doctors, Krasnoyarsk, Russian
Federation; †National Medical Research Center named after V.M.
Bekhterev, Saint Petersburg, Russian Federation; ‡St. Petersburg
Psychoneurological Research Institute named after V.M. Bekhterev,
Department of Geriatric Psychiatry, Saint Petersburg, Russian
Federation; §St. Petersburg Psychoneurological Research Institute named
after V.M. Bekhterev, Department of Personalized Psychiatry and
Neurology, Saint Petersburg, Russian Federation; ¶Scientific Research
Institute of Medical Problems of the North, Krasnoyarsk, Russian
Federation; **General Medical Faculty of Moscow State University of
Dentistry named after A.I. Evdokimov, Department of Neurology, Moscow,
Russian Federation; ††Samara State Medical University, Samara, Russian
Federation

Purpose: To study the prevalence of CYP2D6*4 gene alle-
lic variant in patients with epilepsy from different regions
of the Russian Federation (RF).
Method: Allele and genotype frequency of CYP2D6*4
(1846G>A, rs3892097) as well as predicted phenotypes
were analyzed in blood samples of 157 Caucasian patients
from different regions of the RF using polymerase chain
reaction in real time.
Results: The multicenter study covering 4 regions of the
RF included 63 patients from St. Petersburg (North‐West
region), 29 and 36 people from Moscow and Samara,
respectively (central regions), and 29 patients from Kras-
noyarsk (Siberia). For CYP2D6*4 polymorphic allelic
variant, homozygous G/G genotype (extensive metaboliz-
ers) was detected in 66.2% (104/157) of patients.
Heterozygous G/A variant (intermediate metabolizers),
observed in 30.6% (48/157) of cases, was insignificant
higher in the Siberian region (44.8%) and had the lowest
value (25.0%) in the central one (P < 0.05). The homozy-
gous A/A variant (poor metabolizers) was found in 3.2%
(5/157) of patients only in the Nord‐West region (7.9%;
5/63). Interestingly, the frequency of the homozygous A/A
variant of CYP2D6*4 in the study group was lower than
described for European population – 20–25% (Zanger UM

et al. Naunin‐Schmiedeberg's Arch Pharmacol 2004;369:
23–37.).
Conclusion: The lowest frequency of slow allelic variant
of CYP2D6*4 polymorphism was registered in patients
from central regions and Siberia. Thus, the frequency of
polymorphism of genes regulating biotransformation of
antiepileptic drugs can be variable in different regions even
within the same ethnicity, caused probably by the drift of
genes in the RF population, which is important for choos-
ing the most optimal doses of antiepileptic drugs for effec-
tive and safe pharmacotherapy.

p693 | Clinical, Molecular and Computational
Analysis in Patients with a Novel Double Mutation
and a New Synonymous Variant in mecp2: Report
of the First Missense Mutation within the at‐hook1
Cluster in Rett Syndrome

M Kharrat*, F Kamoun†, C Triki‡, F Fakhfakh*
*University of Sfax, Life Science, Sfax, Tunisia; †University of Sfax,
Neuropediatrics, Sfax, Tunisia; ‡University of Sfax, Sfax, Tunisia

Purpose: Rett syndrome is an X‐linked neurodevelopmen-
tal disorder, primarily caused by MECP2 mutations.
Method: In this study, clinical, molecular and bioinformat-
ics analyses were performed in Rett patients to understand
the relationship between MECP2 mutation type and the
clinical severity.
Results: Two double MeCP2 mutations were detected: a
novel one (p.G185V in cis with p.R255X) in P1 and a
known one (p.P179S in cis with p.R255X) in P2. Besides,
a novel synonymous mutation (c.807C>T; p.G269G),
which could affect mRNA splicing, was identified in P3.
The results from clinical severity analysis have shown that
P1 was more severely affected than P2 with CSS being 35
and 14, respectively. Therefore, the phenotypic variability
in P1 and P2 could be explained by the potential patho-
genic effect of the RTT‐causing missense mutation
p.G185V in the AT‐hook1.
Conclusion: In conclusion, clinical, molecular and in silico
investigations in the studied patients have been proven to
be substantial for the genotype‐phenotype correlation.
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p694 | Familial Early Onset Eyelid Myoclonia
with Absences Associated with RORB Mutation

A Magaudda*, E Gardella†,‡, C Dühring Fenger§, C Reale*,
H Hjalgrim‡,§, CA Tassinari¶, S Møller R‡,§

*University of Messina, Epilepsy Centre, Messina, Italy; †Danish Epilepsy
Centre, Dept. of Clinical Neurophysiology, Dianalund, Denmark;
‡University of Southern Denmark, Institute for Regional Health Services,
Odense, Denmark; §The Danish Epilepsy Centre, Dianalund, Denmark;
¶University of Bologna, Bologna, Italy

Purpose: Genetic generalized epilepsy (GGE) is the most
common form of epilepsy with strong heritability and
heterogeneous genetic background.
Methods: We investigated the electro‐clinical and genetic
features of three members of an Italian family with GGE.
Results: All the three patients had unremarkable personal
history before epilepsy onset, normal psychomotor develop-
ment and unremarkable brain MRI.The proband is a
40 years old woman, presenting sporadic generalized tonic
clonic seizures (GTCS), responsive to therapy with valproic
acid (VPA), from the age of 8 to 38 year and eyelid
myoclonia (EM). The first EEG showed diffuse spike/poly-
spikes‐and‐wave complexes, and typical absences during
photic stimulation. At the present, she is on therapy with
lamotrigine (LTG), still having EM and, on the EEG, mul-
tifocal spikes and a photoparoxysmal response. Her daugh-
ter, 10 years old, started having EM, partially responsive to
LTG, at the age of 3 years. Previous therapy with VPA,
levetiracetam, clonazepam or etosuximide was not effec-
tive. At the age of 9 years, with puberty onset, she devel-
oped typical absences with eye deviation and EM without
absences. The interictal EEG showed multifocal epilepti-
form abnormalities and photosensitivity. The little son,
14 months old, started having EM at 6 months of age. At
12 months presented with myoclonic absences (MA), sev-
eral daily, not responsive to VPA, ETS, CNZ e LEV, and
controlled by LTG. The EEG showed multifocal epilepti-
form abnormalities and generalized spike‐and‐slow‐waves.
The genetic analysis documented the same pathogenic
mutation of the retinoid‐related nuclear receptor (RORB)
gene in all the three patients.
Conclusion: We describe a family with GGE, with photo-
sensitivity and multiple seizure types with myoclonic com-
ponent (EM with and without absences, MA, GTCS),
related to a RORB mutation. RORB has been recently iden-
tified as a candidate gene for neurodevelopmental disor-
ders, including generalized epilepsy and absence seizures.

p695 | Non‐Mendelian Causes of Temporal Lobe
Epilepsy

H Krestel*, R Jaggi*, I Keller*, C Jagella†, E Hewer*, J Hench‡,
L Mariani‡, J Lemke§, G Lunter¶, J Meier**
*University of Bern, Bern, Switzerland; †RehaClinic Kilchberg,
Neurology, Zürich, Switzerland; ‡University Hospital Basel, Basel,
Switzerland; §University Hospital Leipzig, Leipzig, Germany; ¶University
of Oxford, Oxford, United Kingdom; **Technical University
Braunschweig, Braunschweig, Germany

Purpose: Human temporal lobe epilepsy (TLE) rarely
occurs in families and has been associated with only few
monogenic variants, while a combination of sequence vari-
ants with weak effect has been proposed to account for
non‐familial TLE cases in DNA from blood. We are inves-
tigating somatic variants in the hippocampus of 10 TLE
patients in a pilot study as part of a larger ongoing study.
Method: Formalin‐fixed, paraffin‐embedded hippocampi
(meeting hippocampal sclerosis ILAE criteria “no”, “2”,
“3”) and venous blood from juvenile and adult patients
who underwent surgery for pharmacotherapy‐resistant
mesial TLE were included. Whole exome sequencing was
performed on DNA from whole/bulk hippocampus and
blood, and RNA‐seq on hippocampus, to identify somatic
single single nucleotide polymorphisms (SNPs), insertions/
deletions (indels), and RNA editing of protein‐coding sites.
Results: In an index TLE patient, variant calling in bulk
hippocampus compared to blood revealed a number of
somatic indels, many affecting essential splice sites such as
in JRK and ZNF852, two epilepsy‐related genes. 96.6% edi-
ted reads were found at the Glutamine/Arginine site (540x
coverage in RNA‐seq) of the AMPA‐receptor GRIA2 sub-
unit, while 12% and 15% edited reads were found at the Iso-
leucine/Valine site (50x) of the neuronal potassium channel
KCNA1, and the Isoleucine/Methionine site (65x) of the neu-
ronal calcium channel CACN1D subunit, respectively.
Conclusion: Loss‐of‐function of JRK has been associated
with epileptic seizures in mice (Toth M, Nat Genet 1995)
and in a patient with juvenile myoclonic epilepsy (Moore
T, Epilepsy Res 2001), suggesting pro‐epileptogenic effects
of the somatic splice site deletion found in JRK. CAC-
NA1D is involved in febrile seizures but the impact of 15%
edited reads at the Isoleucine/Methionine site on neuronal
excitability is unknown, just as the 96% edited reads at
GRIA2 Glutamine/Arginine site. Mice with ~70% edited
GRIA2 reads had increased calcium permeability and epi-
lepsy (Brusa R, Science 1995).
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p696 | Epileptic Encephalopathy with Facial
Dysmorphia Due to Deletion of CHD2

S Kulikova*, S Likhachev*, G Zabrodets*, I Zaitcev*,
V Zabrodets†

*Republican Research and Practical Centre of Neurology and
Neurosurgery, Minsk, Belarus; †Belarusian State Medical University,
Minsk, Belarus

Recently a novel genetic syndrome caused by haploinsuffi-
ciency of CHD2, a regulator of chromatin structure, have
been described in 9 patients with chromosome 15q26.1
microdeletions (K.Bone, 2016). Most patients had develop-
mental delay, epilepsy and facial dysmorphism.
Purpose: To describe one more clinical case of epileptic
encephalopathy due to de novo deletion of CHD2.
Method: We describe a girl of 10 years who has the fol-
lowing features: pharmacoresistant severe generalized epi-
lepsy with the presence of absences, myoclonus and tonic‐
clonic seizures (like Doose syndrome); dysmorphic features
in the form of prominent forehead, cleft lip and cleft palate,
narrow hands and feet; growth delay, severe intellectual
impairment, autistic spectrum disorder, kyphoscoliosis and
ataxia. Epileptic seizures started at 20 months. Valproic
acid, levetiracetam, lamotrigine, topiromate, corticosteroids
were not effective enough. The use of the classic ketogenic
diet for 4 months contributed to a reduction in the number
of seizures by only 25%. EEG shows a diffuse deceleration
of the main activity and generalized spike‐polyspike waves.
At brain MRI mild atrophy of the cerebellum was revealed.
Whole‐exome sequencing showed a heterozygous deletion
of the segment of the 15th chromosome with approximate
boundaries 86686942‐93536238, the encompassing regions
of the 71 gene (LOD 4.34), including the gene CHD2.
Conclusion: We have described another case of epileptic
encephalopathy due to deletion of CHD2, with characteris-
tic features in the form of epilepsy, developmental and
behavioral disorders, facial dysmorphia.

p697 | Identification of Structural Variants in
Previously Unsolved Epilepsy Cases using Linked‐
Reads Sequencing Technique

CD Fenger*,†, Q Hao*, LHG Larsen*, RS Møller†, H Hjalgrim†,
K Brusgaard*,‡, HA Dahl*
*Amplexa Genetics A/S, Odense, Denmark; †The Danish Epilepsy Centre,
Filadelfia, Institute for Regional Health Services, Research Unit,
Dianalund, Denmark; ‡Odense University Hospital, Department of
Clinical Genetics, Odense, Denmark

Purpose: We aim to detect large‐scale structural rearrange-
ments with higher accuracy and improved sensitivity in

regions with high homology or repetitive sequences using
10X Genomics linked‐reads technology.
Method: High molecular weight DNA are extracted from
the blood of 10 previously unsolved epilepsy cases and 3
cases with a known genetic diagnosis. Then 10X Genomics
Chromium technology are used to obtain long‐range
linked‐reads libraries for next generation sequencing of the
patient exomes.
Results: In a pilot study, one epilepsy patient was exome
sequenced twice using 10X Genomics Chromium technol-
ogy for exome library preparation. The exome analyses
resulted in high quality data with 98% genes phased and
the longest phase block of 2,533–5,390 kb. A previous
CGH array analysis of the same epilepsy patient has
showed that the patient has a maternal derived 15q21 dele-
tion at chromosome fifteen. Exactly the same deletion was
identified twice by use of the linked‐reads sequencing tech-
nique. In addition, more than 30 other structural variants
were identified twice in the investigated patient. The poten-
tial interesting variants still need to be verified.
Conclusion: The 10X Genomics Chromium technology
allowed us to retrieve a large‐scale structural variants previ-
ously detected by use of the CGH array analysis. In addi-
tion, we identified new potential interesting structural
variants. Further validation and exome sequencing of more
epilepsy patients will show whether we are able detect
structural rearrangements with higher accuracy and
improved sensitivity in regions with high homology or
repetitive sequences.

ABSTRACTS | S317



p698 | The Relevance of Rare Genetic Variation
of MicroRNAs, Their Biosynthesis Genes and
Target Regions in Epilepsy

KM Klein*,†, M Halvorsen‡, A Gussow‡, FR Rossi§,
B Carvalho§, F Cendes¶, M Morita¶, C Yasuda¶, MKM Alvin¶,
R Surges**,††, W Kunz‡‡, M Pandolfo§§, S Berkovic¶¶,
I Scheffer¶¶, S Wolking**, H Lerche**, N Delanty*†, PS Reif*,
F Rosenow*,†, D Henshall*‡, G Cavalleri*§, I Lopes-Cendes§,
D Goldstein‡

*Goethe‐University Frankfurt, Epilepsy Center Frankfurt Rhein‐Main,
Frankfurt, Germany; †Philipps‐University Marburg, Epilepsy Center
Hessen‐Marburg, Marburg, Germany; ‡Columbia University Medical
Center, Institute for Genomic Medicine, New York, United States;
§University of Campinas, Department of Medical Genetics, Campinas,
Brazil; ¶University of Campinas, Department of Neurology, Campinas,
Brazil; **RWTH University Hospital Aachen, Department of Neurology,
Section of Epileptology, Aachen, Germany; ††University Hospital Bonn,
Department of Epileptology, Bonn, Germany; ‡‡University Hospital Bonn,
Department of Epileptology and Life & Brain Center, Bonn, Germany;
‡‡Hôpital Erasme and Université Libre de Bruxelles, Department of
Neurology, Laboratory of Experimental Neurology, Bruxelles, Belgium;
¶¶University of Melbourne, Austin Health, Epilepsy Research Centre,
Melbourne, Australia; **University of Tübingen, Hertie Institute for
Clinical Brain Research, Tübingen, Germany; *†Beaumont Hospital,
Royal College of Surgeons in Ireland, Department of Neurology, Dublin,
Ireland; *‡Royal College of Surgeons in Ireland, Physiology & Medical
Physics Department, Dublin, Ireland; *§Royal College of Surgeons in
Ireland, Department of Molecular and Cellular Therapeutics, Dublin,
Ireland

Purpose: MicroRNAs (miRNAs) play an important role in
epileptogenesis. However, the relevance of genetic varia-
tion in miRNAs for epilepsy has not been established. We
aimed to clarify if rare variation in miRNAs, miRNA
biosynthesis genes and miRNA target regions increases the
susceptibility to epilepsy.
Methods: We recruited and phenotyped 865 patients with
mesial temporal lobe epilepsy with hippocampal sclerosis
(mTLS‐HS) and 1185 with non‐lesional focal epilepsy
(NLFE) or genetic generalized epilepsy. Sequencing of all
miRNAs, all miRNA biosynthesis genes and selected
miRNA target regions was performed using a custom‐
designed panel in 2050 patients and 2082 controls. The
Brazilian samples (423 patients, 350 controls) were ana-
lyzed separately using the sequence kernel association test
because of the different ethnicity. The other samples (1627
patients, 1732 controls) were analyzed using collapsing
analysis.
Results: After QC, variants with MAF< 0.05% and GERP
score >2 were included in the collapsing analysis. No sin-
gle miRNA, miRNA biosynthesis gene or target region sur-
vived Bonferroni correction. However, geneset analysis
suggested an excess of rare variation in miRNA biosynthe-
sis genes (OR 8.1, p = 0.047) and target regions in 43
known dominant epilepsy genes (OR 2.0, p = 0.040)
which was driven by the NLFE cohort (miRNA biosynthe-
sis genes: OR 16.1, p = 0.007; target regions in known

epilepsy genes: OR 2.9, p = 0.017). SKAT analysis in the
Brazilian cohort did not reveal any significant single
miRNA, miRNA biosynthesis gene or target region after
Bonferroni correction.
Conclusion: This study does not support the relevance of
rare variation in miRNA genes in a large cohort of epilepsy
patients. However, rare variation in miRNA biosynthesis
genes and target regions in known epilepsy genes may play
a role in non‐lesional focal epilepsy.

p699 | The Role of Genomic Investigations in
Epilepsy Patients with Complex Phenotypes

SM Papuc*, M Budisteanu*,†,‡, A Erbescu*, A-C Tutulan-
Cunita*, I Minciu†, D Barca†, C Burloiu†, B Budisteanu†,
I Borcan*, RM Colesniuc*, C Iliescu†,§, D Craiu†,§, A Arghir*,§

*“Victor Babes” National Institute of Pathology, Bucharest, Romania;
†“Prof. Dr. Alex. Obregia” Clinical Hospital of Psychiatry, Bucharest,
Romania; ‡“Titu Maiorescu” University, Bucharest, Romania; §“Carol
Davila” University of Medicine and Pharmacy, Bucharest, Romania

Purpose: Epilepsy is a clinical and genetic heterogeneous
group of disorders, ranging from benign forms to epileptic
encephalopathies. The use of high throughput genomic
technologies in clinical research has led to significant pro-
gress in understanding the genetic bases of epileptic disor-
ders. In this paper we present the results of array‐based
comparative genomic hybridization (array‐CGH) investiga-
tion in a group of patients with epileptic seizures.
Method: Twenty‐eight patients presenting epileptic sei-
zures, most of them as part of complex phenotypes, were
selected from a group of 140 neurodevelopmental disorders
patients investigated by array‐CGH. Array‐CGH oligonu-
cleotide platforms (Agilent Technologies 44K, 60K, 105K,
180K) with an overall median probe spacing ranging from
60 kb to 25.3 kb were used.
Results: In 12 out of 28 patients pathogenic copy number
variants (CNV), ranging from 248 kb to more than 36 Mb,
with a predominances of large genomic imbalances were
detected. Six out of ten chromosomal regions, classified as
pathogenic in our patient group, ovelapped syndromic
regions (2q22.3, 4p16, 8p23, 10q26, 1q43q44, 13q), thus
contributing to clinical diagnosis. The rest of four regions
were not associated with distinct clinical entities
(Xp22.31p21.1, 3p26.3p26.2, 3q26.3, 8p21.2p11.2), never-
theless the size and gene content supporting a genetic etiol-
ogy. The number of syndromic regions was high, however,
the recognition of the specific phenotype was hampered by
co‐occurrence of two pathogenic CNVs (four patients).
Moreover, in four families the initial genetic finding
required familial studies, revealing balanced rearrangements
in healthy parents.
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Conclusion: Our data illustrates the utility of array‐CGH
in the investigation of patients with epileptic seizures as
part of a complex phenotype. The detection of the genetic
defects informs clinical management of the affected indi-
viduals and genetic counseling of family members.
Acknowledgments: This poster was realised within
UEFISCDI Project 249PED/2017 and Core Programme
supported by MCI Projects 16.22.05.01 and 09.33.02.03.

p777 | A Case of Cerebrotendinous
Xanthomatosis Presenting with Drug‐Resistant
Epilepsy as an Initial Symptom with a Novel
c670_671delAA, p. K224Tfs*63 Mutation in the
CYP27A1 Gene

O. Kamisli*, M. Tecellioglu*
*Inonu University, Department of Neurology, Malatya, Turkey

Cerebrotendinous xanthomatosis (CTX) is a rare autosomal
recessive disorder due to mutations in the CYP27A1 gene
is located on chromosome 2q33‐qter. Increased accumula-
tion of cholesterol and cholestanol to the tissues leads to
symptoms. There are several cases reported from world-
wide. Clinical signs are variable. The most seen neurologi-
cal symptoms are: neuropsychiatric disorders, cognitive
decline, and ataxia. Epilepsy is rarely seen as the main neu-
rological manifestation of CTX. Here, we describe a case
with drug‐resistant epilepsy. CTX was diagnosed while
performing the drug‐resistant epilepsy diagnostic work up.
39 year‐old man was referred to our clinic with drug‐resis-
tant epilepsy. Seizures had started at 10 years old, he had
focal seizures with impaired awereness and secondary gen-
eralized tonic clonic seizures. The frequency of seizures
was 2–3 in a month. He is taking Valproate 1500 mg/day,
oxcarbazepine 1200 mg/day and Zonisamide 200 mg/day.
He had also history of learning difficulties from age 10. At
the age of 10 years he had cataract operation. He had also
Xanthoma over tendoachilles. Brain MRI was within nor-
mal limits. EEG showed only slow background activity.
Serum cholesterol and triglyceride levels were normal,
while cholestanol levels were elevated (11.01 μg/ml; nor-
mal, 0.45–3.75 μg/ml). Serum antinuclear antibody, anti‐
SSA antibody, vitamins B12 and E, folate, copper, lactic
acid were normal. CYP27A1 analysis revealed a new muta-
tion, we found homozygous c.670_671delAA,
p.K224Tfs*63 mutation. To our knowledge this is a novel
mutation for CTX. After our index case we analyzed the
family and found two more CTX patients in this family.
This is the first report of c.670_671delAA,p.K224Tfs*63
mutation in CTX patient with drug‐resistant epilepsy. Early
diagnosis and long‐term treatment with chenodeoxycholic

acid may improve neurological symptoms and contribute to
a better prognosis.
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p700 | EEG‐Patterns in Sporadic Creutzfeldt‐
Jakob Disease: from Mild Encephalopathy to
Epileptic Hyperexcitability

V Dinkelacker*,†, J-P Brandel*,‡

*Rothschild Foundation, Neurology, Paris, France; †ICM (Brain & Spine
Institute), Paris, France; ‡Pitie‐Salpetriere Hospital, Paris, France

Purpose: As of today, clinical diagnosis of sporadic
Creutzfeldt‐Jakob disease (sCJD) remains a major challenge
and needs to be corroborated by precision biomarkers.
Despite moderate sensitivity, periodic electroencephalogram
(EEG) abnormalities are of interest due to high specificity.
However, their clinical yield could be much improved
by a better understanding of their pathophysiological signif-
icance, their evolution in time and their overlap with
epileptic discharge. Here we illustrate a typical EEG‐evolu-
tion in sCJD, complicated in the end by prolonged electro‐
clinical seizures, and discuss the question of blurred bound-
aries between encephalopathic and epileptic patterns in
sCJD.
Methods: Electro‐clinical analysis of five successive
video‐EEG recordings in a patient with an initially dubi-
ous clinical presentation (ophthalmoplegia, preserved cog-
nition, MRI and cerebrospinal fluid inconclusive). Within
three months, she developed the full electro‐clinical pic-
ture of sCJD. The findings are confronted with a review
of the literature.
Results: Early recordings showed a regional encephalo-
pathic pattern with focal slow waves attenuated by stimula-
tion and sleep, localized in close vicinity to asymmetrical
enhancement of diffusion signal on MRI. Concomitant to
increasing cortical ribboning, EEG abnormalities became
periodic, bilateral and finally evolved to prolonged individ-
ual electro‐clinical seizures. EEG thus had a dual diagnos-
tic role in this patient: early abnormalities helped to orient
toward sCJD, late patterns revealed the presence of clini-
cally ambiguous focal seizures.
Discussion: Typical EEG changes in sCJD concern 60%
of patients and seem to emanate from diverse pathophys-
iological mechanisms. Abnormalities evolve from early,
rather non‐specific encephalopathic patterns to
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unequivocal periodic sharp wave complexes and, in 15–
21% of cases, to seizures late in the disease. This evolu-
tion corresponds to an increasing degree of cortical
hyperexcitability, with blurred transitions to non‐convul-
sive status epilepticus.
Conclusion: We propose that EEG patterns in sCJD repre-
sent diverse pathophysiological mechanisms with fluid
boundaries and ultimately express an increasing burden of
cortical hyperexcitability.

p701 | Vagus Nerve Stimulation in Refractory
and Super‐Refractory Status Epilepticus – A
Systematic Review

F Brigo*,†, A Rohracher‡, M Dibué-Adjei§,¶, T Yamamoto**,
K Vonck††, E Trinka‡,‡‡

*University of Verona, Department of Neurosciences, Biomedicine and
Movement Sciences, Verona, Italy; †Franz Tappeiner Hospital,
Department of Neurology, Meran, Italy; ‡Christian Doppler Klinik,
Paracelsus Medical University of Salzburg, Department of Neurology,
Salzburg, Austria; §Heinrich‐Heine University, Department of
Neurosurgery, Düsseldorf, Germany; ¶LivaNova Deutschland GmbH ‐a
fully owned subsidiary of LivaNova PLC, Munich, Germany; **Seirei
Hamamatsu General Hospital, Comprehensive Epilepsy Center, Shizuoka,
Japan; ††Ghent University, Laboratory for Clinical and Experimental
Neurophysiology, Neurobiology and Neuropsychology, Department of
Neurology, Ghent, Belgium; ‡‡Institute of Public Health, Medical Decision
Making and HTA, UMIT, Private University for Health Sciences, Medical
Informatics and Technology, Hall in Tyrol, Austria

Purpose: Refractory status epilepticus (RSE) is defined as
the persistence of status epilepticus (SE) despite treatment
with benzodiazepines and one antiepileptic drug. Super‐
refractory SE (SRSE) is characterized by ongoing status
despite 24 of anesthetic treatment. Due to the high mortal-
ity in RSE, off label treatments without robust evidence of
efficacy are often administered. We performed a systematic
review to assess efficacy and safety of vagus nerve stimula-
tion (VNS) in RSE.
Method: We systematically searched EMBASE, CEN-
TRAL, Opengrey.eu, and ClinicalTrials.gov, and PubMed
to identify articles reporting the use of VNS for treating
RSE. Conference abstracts from American Epilepsy Society
and ILAE meetings were also searched.
Results: We identified 36 patients (median age 6 years,
range 0.5–82; 7 female, 16 male 17 gender not reported)
with acute implantations for SE (17 SRSE, 7 RSE and 12
unclear whether RSE or SRSE; 7 focal, 19 generalized and
10 unclear whether focal or generalized SE). Short‐term
cessation of RSE was achieved in 24/36 (67%) patients
with emergent VNS implantation, in 6/36 (16%) the effi-
cacy outcome was not clearly reported; the remaining 6
patients did not respond, but gradual improvement with sei-
zure reduction >50% compared to baseline or suppression

of further SE episodes was reported. Overall, emergent
VNS implantation was associated with positive outcomes
in 30/36 patients (83%). Adverse effects were intermittent
bradycardia (1 patient), asystole during uptitration with
concomitant barbiturates (1), and seizure aggravation at
0.5 mA, which reversed at 0.25 mA (1).
Conclusion: VNS can interrupt RSE and SRSE in approxi-
mately 67% of cases. Methodological quality of studies is
low and the risk for reporting bias high. Further prospec-
tive studies are warranted to assess efficacy and safety of
emergent VNS in RSE and SRSE.

p702 | EEGs Findings in Children with Autism
Spectrum Disorders

D Masmoudi*, I Kammoun*, F Allaya*, O Jallouli*,
R Kammoun*, L Triki*, H Zouari*, K Masmoudi*, L Sfaihi†

*CHU Habib Bourguiba, Department of Physiology and Functional
Explorations, Sfax, Tunisia; †Medecine university, Département of
pediatrics, Tunisie, Tunisia

Purpose: Evaluate the contribution of sleep EEG (EEGs)
in Autism Spectrum Disorders (ASD).
Method: We performed a retrospective study of 39 chil-
dren diagnosed with ASD. They were sent for EEGs for at
least 30 min. Family and personal antecedents were sought.
Clinical signs as well as electroencephalographic data were
analyzed.
Results: Our population included 39 children (33 boys
and 6 girls) with a mean age of 5 years. All of those chil-
dren had severe psychomotor retardation, a behavioral dis-
order or an intellectual deficit that prevented them from
integrating into a school. Of seven children with a history
of acute fetal distress, six had abnormal EEGs. Eight chil-
dren were epileptic. Nine EEGs only were devoid of
anomalies. The most common electroencephalographic
abnormalities were paroxysms, (n = 24) and disorganiza-
tion of the sleep pattern (n = 19). Paroxysms were mainly
frontal (n = 17) and centro‐temporal (n = 6). Sleep spin-
dles involved in learning processes, memory and sleep
consolidation were poorly structured in 16 children.
Antiepileptics were only administered in autistic children
with epilepsy (n = 8).
Conclusion: The practice of EEGs is essential to under-
stand the functional character of the neuro‐developmental
disorder of children with ASD, to study the microarchitec-
ture of sleep and possibly to look for paroxysmal grapho‐
elements, in order to allow a better management therapy.
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p703 | Increased White Matter Hyperintensity
Volume in Elderly‐Onset Epilepsy without Focal
Lesion

YH Choi*, K Heo†, KH Cho†

*Incheon St. Mary's Hospital, College of Medicine, The Catholic
University of Korea, Department of Neurology, Incheon, Korea;
†Severance Hospital, Yonsei University College of Medicine, Department
of Neurology, Seoul, Korea

Purpose: White matter hyperintensity (WMH) is associ-
ated with stroke, cognitive impairment, and mortality in
elderly patients. But its significance in patients with epi-
lepsy has not been not fully elucidated. The objective of
this study was to evaluate how significant WMH is associ-
ated with elderly‐onset epilepsy without otherwise focal
lesion.
Method: We undertook a retrospective case‐control study
of patients with non‐lesional epilepsy, of which first seizure
occurred after age of 50. “Non‐lesional” was determined if
the subjects had neither cortical lesions on MRI responsible
nor history of significant brain insults. Controls were
recruited from age‐matched population without history of
neurological disease. Volumetric quantification of WMH
was done semi‐automatically by investigators blinded to
the clinical states and then entered into comparison
between patients and controls.
Results: Elderly‐onset non‐lesional epilepsy patients (n =
38) and healthy control (n = 38) did not differ in demo-
graphical and vascular risk factors. Compared with the con-
trols, the patients had higher WMH volume (p < 0.001).
While age, diabetes, and smoking were associated with a
volume of WMH in the controls, there were no significant
association between WMH volume and vascular risk fac-
tors and epilepsy‐associated variables in epilepsy patients.
Conclusion: We demonstrated increased volume of WMH
in elderly‐onset epilepsy without focal lesion. The lack of
correlation between WMH and conventional vascular risk
factors suggest an underlying pathomechanism that needs
be evaluated in the further study.

p705 | Supervised Ensemble Classifier of
Preoperative Network Characteristics Predicts
Visual Field Deficit after Selective
Amygdalahippocampectomy

B David*, J Eberle*, D Delev†, G Jennifer*, C Prillwitz*,
J Wagner*, B Wabbels‡, B Weber*, J Schramm†, C Elger*,
Rüber T*
*University of Bonn Medical Center, Department of Epileptology, Bonn,
Germany; †University of Bonn Medical Center, Department of
Neurosurgery, Bonn, Germany; ‡University of Bonn Medical Center,
Department of Ophthalmology, Bonn, Germany

Purpose: Selective amygdalahippocampectomy is an effec-
tive treatment for patients with therapy‐refractory temporal
lobe epilepsy [Delev et al., 2018], but may cause contralat-
eral superior visual field defect (VFD) in more than half of
the cases [Barton et al., 2005]. It has repetitively been
hypothesized that preoperative computational MR image
analysis could predict VFD [MacDonald et al., 2010 | Win-
ston et al., 2011]. Whereas Diffusion Tensor Imaging (DTI)
studies demonstrated postoperative correlates of the VFD,
preoperative imaging predictors of VFD have not yet been
found. Here, we aimed to predict postoperative VFD using
ensemble machine learning on preoperative brain graphs (1)
and to delineate neuronal correlates of VFD severity (2).
Methods: Twenty‐eight patients (15 females, mean
age±SD: 38.8±12.8) with pharmacoresistant temporal lobe
epilepsy underwent MRI (T1‐MPRAGE and DTI) and
Goldmann perimetry prior to and after (2–21 months)
selective amygdalahippocampectomy. We calculated a
whole‐brain structural connectome based on individual par-
cellations. To predict postoperative VFD (1), we inserted
the preoperative subnetwork of the lesioned hemisphere
into a supervised ensemble learning technique combining
tree‐based classifiers with an artificial neural network.
Goodness of classification was assessed using a leave‐one‐
out cross validation scheme. Neuronal correlates of the
VFD were analyzed (2) employing a tractography‐based
region of interest analysis [Behrens et al., 2007].
Results: Using preoperative network characteristics only,
the ensemble classifier was able to predict postoperative
VFD (Precision = 95.45%, Recall = 95.45%, Accuracy =
93.10%).
Tractography‐based analysis of the optic radiation yielded a
significant correlation between DTI diffusivity parameters
and VFD severity in the ipsilesional sagittal stratum.
Conclusion: In this longitudinal study, we demonstrated
that the postoperative FVD after selective amygdalahip-
pocampectomy can be reliably predicted based on preoper-
ative imaging data only. The regional postoperative
correlate of the VFD severity in the optic radiation may
emphasize the functional importance of this region.
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p706 | Seizure Control and Treatment in
Pregnancy: Observations from the Russian
Register of Pregnancy and Epilepsy

D Dmitrenko*, N Shnayder*,†, P Vlasov‡, A Yakunina§,
A Usoltseva*, E Tsivtsivadze¶, E Belyaeva**, S Zobova*,
L Lipatova††

*Krasnoyarsk State Medical University named after Prof. V.F.Voino‐
Yasenetsky, Krasnoyarsk, Russian Federation; †St. Petersburg
Psychoneurological Research Institute named after V.M. Bekhterev,
Department of Personalized Psychiatry and Neurology, Saint Petersburg,
Russian Federation; ‡General Medical Faculty of Moscow State
University of Dentistry named after A.I. Evdokimov, Department of
Neurology, Moscow, Russian Federation; §Samara State Medical
University, Samara, Russian Federation; ¶Moscow Regional Research
Institute of Obstetrics and Gynecology, Moscow, Russian Federation;
**Krasnoyarsk Inter‐district Maternity Hospital №4, Krasnoyarsk,
Russian Federation; ††National Medical Research Center named after
V.M. Bekhterev, Saint Petersburg, Russian Federation

Since 2017, the Russian Federation has launched the Russian
Register of Pregnancy and Epilepsy (RRPE). RREP is a Rus-
sian national prospective retrospective observational study
without the intention to interfere with antiepileptic therapy
prescribed by the attending physician for a patient of child-
bearing age living in the subjects of the Russian Federation.
Purpose: To analyze the course of epilepsy during preg-
nancy, as well as prenatal outcomes in women with epilepsy.
Method: The study included 140 cases of pregnancy in
women with epilepsy. We analyzed the frequency of con-
vulsive and other types of epileptic seizures, pharmacother-
apy, methods of delivery, pregnancy outcomes, and the
presence of congenital malformations in children born to
women with epilepsy.
Results: The average age at the time of pregnancy was
28 years. In etiology of epilepsy dominated unspecified
(39%) and genetic (33%) forms. Women had the first preg-
nancy in 55% of cases. Epileptic seizures with a focal start
were registered in 60.0%, while generalized ones were
observed in 34.0%. The frequency of convulsive epileptic
seizures was 13.6%, 15.5%, and 14.5% during the I, II, and
III trimester of pregnancy, respectively. Valproic acid in
monotherapy was used in 46.9%, carbamazepine was
administered in 22.2%, levetiracetam and lamotriginewere
prescribed in 11.8% and 9.3%, respectively. Polytherapy-
with AEDs was used in 11.3% of cases. Change of the
daily dose of AEDs was required in 11.9%, 22.8%, and
23.7%of cases during the I, II and III trimester, respec-
tively. Epileptic status was observed in 1.7% and 1.9% of
cases in the II and III trimesters, respectively. In 94% of
pregnancies, the culmination was viviparity. Caesarean sec-
tion prevailedas the method of delivery (51.8%).
Conclusion: The frequency of seizures during pregnancy
did not change. The most frequently used drug for epilep-
sytreatmentwas valproic acid (46.9%).

p707 | Disconnective Versus Resective Surgery in
Epilepsy: Surgical Outcome and Safety

H Kamalboor*, M Khateeb*, F Alotaibi*, I Althubaiti*, S Baz*,
T Abalkhail*
*King Faisal Specialist Hospital & Research Center, Department of
Neurosciences, Riyadh, Saudi Arabia

Background & aim: Epilepsy surgery is an alternative &
potentially more beneficial treatment method for patients
with drug‐resistant epilepsy, which includes:
1. resective surgery,

2. disconnective surgery &

3. neuromodulation.

While earlier studies have demonstrated the benefit of
resective epilepsy surgeries, in terms of seizure control &
antiepileptic drugs reduction, there is a recent interest in
disconnective epilepsy surgeries in an attempt to avoid or
minimize the morbidity that was associated with resective
surgeries. The aim of our study is to compare the surgical
outcome and safety of disconnection surgery & resection
surgery in drug‐resistant epilepsy arising from one brain
region in a tertiary care center, King Faisal Specialist
Hospital & Research Center (KFSHRC), over a period of
ten years.
Methods: This is an ambidirectional (retrospective &
prospective) single‐center cohort study where medical
records from the last ten years are reviewed to identify eli-
gible patients for the study. Patients are to be divided into
the disconnection surgery group & the resection surgery
group. They are matched to age & epilepsy type.
Results: The study is under ongoing process & is expected
to complete at the end of July, 2018. Our expectation is
that anterior and posterior quadrant disconnection is an
effective surgical procedure for medically refractory epi-
lepsy arising from one region in carefully selected patients
& that it is not inferior to resective surgery.
Conclusion: There are sparse studies that report the effec-
tiveness of disconnective surgeries & the majority had
focused on a certain population, namely pediatric patients.
Additionally, there are no studies with a good sample that
compare disconnection surgery to resective surgery as a
treatment for drug‐resistant epilepsy. We hope that our
study would provide information related to benefits of dis-
connective surgeries among all age groups, risks associated
with it & possibly the favorable predictors of good out-
come.
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p708 | International League Against Epilepsy/
European Academy of Neurology
Recommendations on the Use of Valproate in Girls
and Women of Childbearing Age – How do They
Work in Practice

M Bosak*, W Turaj*
*Jagiellonian University, Krakow, Poland

Purpose: Based on current knowledge on the risk of con-
genital malformation and neurodevelopmental disability in
children exposed to valproate (VPA) in utero we aimed to
evaluate the implementation of ILAE/EAN recommenda-
tions on the use of VPA in women of childbearing age
treated in the university epilepsy clinic and to identify fac-
tors that may impede it.
Method: The study included consecutive women with epi-
lepsy (WWE) who visited an epilepsy clinic between April
2017 and March 2018. A number of variables, including
demographics, characteristics of epilepsy and its treatment,
were collected from medical records. All WWE taking
VPA were regularly informed on VPA‐related risk of ter-
atogenicity and offered an option of VPA withdrawal.
Results: The study involved 421 WWE (mean age:
36.1 years). Focal epilepsy was diagnosed in 307 (72.9%)
patients; 205 (48.7%) women were in remission and 264
patients (62.7%) were on monotherapy. Among 358 WWE
in childbearing age, 147 (41.1%) patients used VPA in the
past and 103 (28.8%) never used VPA. Of women who
were currently on VPA (108; 30.1%, mean dose 1128 mg),
30 had concurrent severe disabilities, that made future
pregnancy extremely unlikely (mean dose 1450 mg), in fur-
ther 15 WWE VPA was reintroduced after they failed to
respond to alternative medications (mean dose 733 mg)
and 63 women did not accept the plan of VPA withdrawal
(mean dose 1075 mg). Women currently on VPA were
more likely to have genetic generalized epilepsy (GGE)
and to be on monotherapy (both p < 0.001).
Conclusion: Treatment with VPA is unavoidable in many
patients with GGE. Large proportion of WWE prefers to
continue treatment with VPA after thorough consideration
of possible risks. Given the substantial proportion of WWE
who prefer to continue treatment with VPA despite current
gudelines, a modified approached to management and bet-
ter means of communication may be required.
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p709 | Effects of Early‐Life Kindling
Stimulations on Parvalbumin Immunoreactivity in
Cortex and Thalamus of Gaers Rats

O Akman*, T Karamahmutoglu†, N Carcak‡, M
Gulcebi İdrizoglu†, F Onat†

*Istanbul Bilim University, Faculty of Medicine, Istanbul, Turkey;
†Marmara University Faculty of Medicine, Istanbul, Turkey; ‡Istanbul
University, Faculty of Pharmacy, Istanbul, Turkey

Purpose: Genetic Absence Epilepsy Rats from Strasbourg
(GAERS), a well‐validated genetic rat model for typical
absence epilepsy, show a resistance to, or delay of, sec-
ondary generalization of focal limbic seizures evoked by
amygdala, hippocampal and perirhinal cortical kindling.
These findings indicate a mutual interaction between the
limbic seizure circuits and the networks involved in
absence epilepsy. In the present study, we studied the
effects of early‐life kindling stimulations on parvalbumin
(PRV) immunoreactivity (ir) in somatosensory cortex and
thalamic reticular nucleus (RTN) of GAERS.
Method: Stimulation electrodes were stereotaxically
implanted into right basolateral amygdala and recording
electrodes were implanted on the cortices of male GAERS
at PN20. After a short recovery period, rat pups in kindling‐
GAERS group were stimulated until they achieved five
stage 5 seizures using fast kindling protocol. Sham‐GAERS
group did not receive any stimulation. The rats in both
groups were allowed to grow until PN75 then they were
transcardially perfused with neutral buffered formalin solu-
tion and brains were removed. The coronal sections (40 μm)
were treated with mouse anti‐PV antibody and were ana-
lyzed with a computer based programme (Image‐J).
Results: For densitometric measurements, layer II and
layer IV of somatosensory cortex and RTN were selected.
Cellular PRV‐ir in the layer II of the somatosensory cortex
significantly decreased in kindling‐GAERS group (left cor-
tex, kindling‐GAERS vs sham‐GAERS, p < 0.05). There
were no differences in the PRV‐ir of the layer IV of
somatosensory cortex or RTN between and kindling‐
GAERS and sham‐GAERS animals.
Conclusion: Decreased PV‐ir in the layer II of somatosen-
sory cortex in stimulated GAERS early in life may indicate
a mutual interaction between the limbic circuits and the
cortico‐thalamo‐cortical networks involved in absence epi-
lepsy.
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p710 | Seizure Onset of Epileptogenic Cerebral
Dysplasias in Children

A Kholin*,†, R Ismailova*, H Gazdieva*, A Papikyan‡,
V Khalilov*,§, A Zavadenko¶, N Zavadenko*
*Pirogov Russian National Research Medical University, Department of
Neurology, Neurosurgery and Medical Genetics of Pediatric Faculty,
Moscow, Russian Federation; †Russian Children's Clinical Hospital,
Department of Psychjneurology 2, Moscow, Russian Federation; ‡Russian
Children's Clinical Hospital, Department of Psychoneurology 2, Moscow,
Russian Federation; §Central Children's Clinical Hospital, Magnetic
Resonance Imaging Department, Moscow, Russian Federation; ¶Pirogov
Russian National Research Medical University, Neonatology Department,
Moscow, Russian Federation

Purpose: Brain malformations are one of the common
causes of severe epilepsy in children. These forms of epi-
lepsy are characterized by early seizure manifestation, dis-
turbance of psycho‐motor development, pharmacoresistance
and a severe prognosis. The aim of the study was analysis
of the age of seizure onset and it clinical characteristics.
Method: The study at 2013–2018 encompassed 65 chil-
dren with brain malformations associated with epilepsy.
They all had obtain 1.5 or 3Tl MRI and video‐EEG moni-
toring.
Results: Among 65 children with malformations of cortical
development, 31 children (15 boys, 16 girls) had focal
brain dysplasias (FCD), unilateral hemispheric malforma-
tions in 12 (6 boys, 6 girls) and diffuse cerebral dysgenesis
in 22 (10 boys, 12 girls). The age of seizure onset varied
from 1 day of postnatal life to 12 years (an average of
8.2 months). It varies for groups with FCD (n = 22, debut
from 2 days to 12 years, on average 10.2 month) including
3 FCDIIIb cases, unilateral abnormalities (n = 12, debut
from 1 to 9 months, on average 3.7±3.1) including 7
hemimegalencephaly cases and diffuse abnormalities (n =
22, debut from 1 days to 13 months, an average of
4.3±4.1) including 4 “double cortex” cases. There is a
wide polymorphism of seizure types in children with mal-
formations. But only 11 of 65 children had debut with
focal clinical features, while in the majority had “pseudo-
generalized” features (tonic spasms, myoclonic, atonic
etc.).
Conclusion: Was seen the significant difference (p < 0.01)
of seizure onset in patients with FCD in comparison with
groups of diffuse and unilateral abnormalities with the ear-
liest start. The majority of “pseudogeneralized” seizure fea-
tures indicates a high tendency of epileptiform activity for
diffuse spreading in small children determining bilateral
clinical manifestations. Focal and unilateral abnormalities
are surgical candidates in contrast to diffuse types.

p711 | A Dramatic Response to Early Initiation
of Anakinra (Interleukin‐1 Receptor Antagonist)
Treatment in A 4.5 Year Old Healthy Child with
Fires (Febrile‐Infection Related Epilepsy
Syndrome)

I Linder*,†, M Ginsberg*,†, R Hadi-Cohen*,†, L Blumkin*,†,
T Lerman-Sagie*,†

*Wolfson Medical Center, Pediatric Neurology Unit, Holon, Israel; †Tel
Aviv Sourasky Medical Center, Pediatric Neurology, Tel Aviv, Israel

Purpose: Il‐1 receptor antagonist (Anakinra) has been
described as an effective treatment modality in FIRES in
single case reports and small case series. Our report
emphasizes the importance of early therapeutic intervention
with anti‐inflammatory agents, specifically Anakinra due to
its possible potential role in changing for the better the
grave prognosis of FIRES.
Method: We report of a 4.5‐year‐old healthy child treated
with Anakinra (subcutaneous – 8 mg/kg/day BID), five days
post diagnosis with FIRES. Multiple anti‐epileptic medica-
tions failed, as did immune‐globulins and high dose steroids.
Seizures stopped completely one week after treatment initia-
tion, followed by disappearance of Encephalopathic EEG
pattern and improvement of background activity within the
subsequent 48 h. Concurrent anti‐epileptic therapy consisted
of Ketogenic diet, Phenobarbital and Cannabidiol.
Results: Seizures stopped abruptly and a dramatic
improvement of awareness and general wellbeing were evi-
dent within seven days of initiating Anakinra therapy d/t
clinical diagnosis of FIRES, seven days after presentation
with multiple seizures and five days after diagnosis of
FIRES. Concurrent anti‐epileptic treatment included Keto-
genic diet, Phenobarbital (above upper limit of therapeutic
range) and Cannabidiol (20:1 CBD: THC). Motor impair-
ment was evident in the early recovery stage including
motor aphasia.
Conclusion: Early initiation of anti inflammatory treatment
with IL‐1 receptor antagonist (Anakinra) can have a dra-
matic positive effect on Febrile‐Infection related Epilepsy
Syndrome (FIRES) devastating course.
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p712 | Changes in Blood Levels of Selected
Immunological Parameters in Children with
Pharmacoresistant Epilepsy Treated With
Synthetic Acth Analogue – Preliminary Results

M Kaczorowska-Frontczak*, K Kotulska-Jozwiak*, D Domanska-
Pakiela*, E Czekuc-Kryskiewicz†

*The Children's Memorial Health Institute, Department of Neurology and
Epileptology, Warsaw, Poland; †The Children's Memorial Health Institute,
Department of Biochemistry, Radioimmunology, and Experimental
Medicine, Warsaw, Poland

Purpose: Immunological mechanisms in epilepsy are
widely studied in the recent years. There is also clinical
evidence showing that immunomodulatory therapies can be
effective in some intractable epilepsy syndromes. It has
been over 65 years since adrenocorticotropic hormone
(ACTH) was introduced for the treatment of seizures in
children, however its exact antiepileptic mechanism of
action remains unclear. We would like to present the pre-
liminary results of our UMO‐2013/11/N/NZ4/02541
prospective study which is dedicated to search for relation-
ships between immunological status, pharmacoresistance of
epilepsy and responsiveness to immunomodulatory treat-
ment with ACTH synthetic analogue.
Method: Since the year 2014 we have collected blood
specimens of young children with pharmacoresistant epi-
lepsy who undergo therapy with ACTH synthetic analogue
and whose parents had agreed to take part in the study.
The specimens have been taken before the first dose of the
drug, at the end of the first week of the therapy and after
the therapy has been finished. The probability of infection
was reduced based on clinical picture and C‐reactive pro-
tein level. We have already collected the blood specimens
in all the three time points in 23 patients – 10 girls and 13
boys aged 3 months‐6 years with different causes of epi-
lepsy, sometimes still not established, with different seizure
morphology and different reaction to the ACTH treatment.
Results: We are now performing quantitative analysis of
certain immunological parameters such as IL‐1beta, Il‐1Ra,
Il‐6, Il‐8, Il‐10, TNFalfa, INF‐gamma, MCP‐1, MIP‐1alfa
in the blood specimens of our patients, using specific
enzyme‐linked immunosorbent assays (ELISA).
Conclusion: We would like to share our results with the
colleagues from other countries and have the opportunity
for open discussion. This work is a part of the project
UMO‐2013/11/N/NZ4/02541 financed by The National
Science Centre, Poland and has not yet been published or
presented in Poland or abroad.

p713 | Treatment of the Child with Early
Infantile Epileptic Encephalopathy‐5 (EIEE5) with
Ketogenic Diet

M Bachański*,†, E Krawiecka*, S Bachańe*
*Klinika Neuronek, Warszawa, Poland; †Childrens’ Memorial Health
Institute, Child Neurology Department, Warszawa, Poland

Purpose: We describe the case of the child with EIEE5
treated with ketogenic diet in order to provide confirma-
tion, that such treatment is safe, successful and could be an
option in such cases.
Method: Three years old child (boy) with early infantile
epileptic encephalopathy‐5 (EIEE5) with mutation in the
SPTAN1 gene (SPTAN1 c.[1814C>G];[=], p.[Ser605Cys];
[=] HGVS (v.15.11)). Intractable seizures started at age
2.5 months. 3.5:1 ketogenic diet was initiated at age 2. Lab
values (e.g. cholesterol and beta‐hydroxybutyrate levels),
eeg data were provided. Over 1 year observation period in
case of this boy.
Results: 70–80% reduction of seizures. Good tolerability
of the diet. Marked EEG improvement. Some improvement
in psychomotor development.
Conclusion: Our observation may confirm that treatment
with ketogenic diet is useful option in the treatment of
child with early infantile epileptic encephalopathy‐5
(EIEE5).

p714 | Initial Experience Using the Visualase
MRI‐Guided Stereotactic Laser Ablation System
for Epileptogenic Lesions

I Strauss*, F Fahoum†, O Eisenstein‡, D Ben-Bashat‡, A Berger*,
D Hayat§, I Fried*
*Tel Aviv Sourasky Medical Center, Neurosurgery, Tel Aviv, Israel; †Tel
Aviv Sourasky Medical Center, Neurology, Tel Aviv, Israel; ‡Tel Aviv
Sourasky Medical Center, Radiology, Tel Aviv, Israel; §Tel Aviv Sourasky
Medical Center, Anesthesia, Tel Aviv, Israel

Purpose: MR‐guided laser interstitial thermal therapy
(MRgLITT) is a minimally invasive technique for ablating
epileptic lesions under real‐time control of the ablation pro-
cess. The Medtronic Visualase system was recently
approved for use in Europe and Israel. We report our initial
technical experience using the system in the first 5 cases.
Method: Five patients with intractable epilepsy underwent
MRgLITT for ablation of epileptogenic lesions in Tel Aviv
Medical Center between March and May 2018. One cool-
ing catheter/laser fiber assemblies were placed per patient.
The catheters were placed using frame‐based technique.
Results: All 5 patients underwent the procedure without
complications. The indications for surgery were intractable
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epilepsy due to MTS (n = 2), cortical dysplasia, low‐grade
glioma and non‐lesional frontal epilepsy. Ablations were
made using 50% to 70% of the maximal energy of the sys-
tem, for a mean 122±63sec. The maximal diameter of the
lesion using these parameters ranged between 12.6–
18.4 mm. We used serial ablations as needed along the
tract of the catheter by pulling back the optic fiber, the
length of the lesion ranged between 19.4–38 mm. Immedi-
ate post ablation MRI demonstrated good ablation of the
epileptic lesion in both MTS cases and the cortical dyspla-
sia. Near complete ablation of the tumor was achieved due
to limitations of the approach. Of special interest is the
case of non‐lesional epilepsy where the ablation zone was
determined based on FDG PET‐CT combined with stereo‐
EEG recordings. Mean volume of the lesion as measured
on post‐operative DWI and contrast enhanced images was
4.4 cc and 3.4 cc respectively.
Conclusion: MRgLITT is a promising technique and can
be used safely as an alternative to open resection in both
lesional and non‐lesional intractable epilepsy cases. Using
one catheter, lesions in diameter of up to 18 mm, and vol-
umes up to 4.4 cc could be ablated.

p715 | Naso‐Ethmoidal EEG Electrode – A Semi‐
Invasive Window onto Mesial and Orbitofrontal
Structures

D Martin-Lopez*, C Lima-Silva*, K Tran*, T Fowler†, N
Koo Ng*, S Little*, DA Lozsadi*,†

*St George's University Hospital Foundation Trust, London, United
Kingdom; †St George's University of London, London, United Kingdom

Traditional scalp EEG electrodes provide limited signal
from deep seated structures. Over the decades, additional
techniques were explored, such as sphenoidal, foramen
ovale and intracranial (ic) electrodes. Due to poor tolerabil-
ity/signal ratio of former, most epilepsy centres now resort
to costly and invasive icEEG. We designed a single centre
pilot study to assess tolerability and signal quality of naso‐
ethmoidal (ne) EEG electrodes in combination with con-
ventional 10–20 system. To date seven epilepsy patients
confirmed informed consent. After local anaesthetic single
ne electrode was inserted medial to the middle turbinate at
the cribriform plate using endoscope guidance. This was
left in place from 2–20 h. Recruits rated both electrode
insertion and comfort during recording with marks between
10–5 (zero intolerable). Three of the 14 marks collected
were 10/10. Two patients reported a headache post‐inser-
tion without other complications. Initial qualitative analysis
reveals stable traces with minimal artefacts. Data analysis
including quantitative EEG analysis of background activi-
ties, sleep features and interictal elements is performed.

Improvement of electrode design and recruitment continues
aiming for target of 30 patients.
Project funded by Epilepsy Research UK.

p716 | Combination of Interictal EEG and EEG‐
FMRI Connectivity Analysis Improves Prediction
of Post‐Operative Outcome

GR Iannotti*,†, M Carboni*,†, S Tourbier‡, M Rubega*,
G Toscano*,§, F Pittau*,¶, P Hagmann‡, M Seeck†, CM Michel*,
S Vulliemoz†

*EEG and Epilepsy Unit, University Hospital of Geneva, Geneva,
Switzerland; †Functional Brain Mapping Lab, Department of Fundamental
Neurosciences, University of Geneva, Geneva, Geneva, Switzerland;
‡Department of Radiology, University Hospital of Lausanne, Lausanne,
Switzerland; §Unit of Sleep Medicine and Epilepsy, C. Mondino National
Neurological Institute, Pavia, Italy; ¶Epilepsy Unit, Institution of Lavigny,
Lausanne, Switzerland

Background: Epilepsy has been recognized as a network
disease. Connectivity analysis characterizes interactions
between regions of the epileptic network during interictal
epileptic discharges (IEDs). Undirected functional connec-
tivity (FC) of the fMRI‐BOLD signals and directed effec-
tive connectivity (EC) of the EEG sources analyse the
epileptic network with respectively high spatial and tempo-
ral resolution. Given the IED reproducibility inside and
outside the MR‐scanner, compares the two connectivity
measures and assesses the value of their combination in
determining the cortical regions involved in the epilepto-
genic process and potentially predict surgical outcome.
Methods: We considered 5 patients with drug‐resistant
epilepsy who underwent surgery with good (3/5, ILAE
class 1) or bad outcome (2/5, ILAE >1). We recorded
long‐term high‐density EEG (HD‐EEG, 256 electrodes) and
simultaneous HD‐EEG‐fMRI on a 3 Tesla MR‐scanner.
IED were visually marked.
EEG analysis: By considering the IED detected outside the
MR‐scanner, we performed Electric Source Imaging of
IED, information Partial Directed Coherence (iPDC) and
summed outflow of 82 cortical regions of interest (ROIs).
We built the epileptic network with the ROIs as nodes and
the associated iPDC absolute values as edges.
EEG-fMRI analysis: the maximum of the BOLD‐map
derived from the IED detected inside the MR‐scanner was
used for seed‐based FC. Significant (p‐value< 0.05, FWE)
connected clusters were localized by overlapping the
anatomical ROIs.
We classified patients as ‘concordant’ when the highest
EEG outflow values were overlapping with the fMRI clus-
ters; ‘discordant’ otherwise. Moreover, we performed ‘vir-
tual’ surgery by removing a) ROIs in the anatomical lobe
overlapping with the surgical resection; b) ROIs

S326 | ABSTRACTS



overlapping with the functional clusters. We compared the
global efficiency (GE) of the resected network after the vir-
tual surgery in both groups.
Results: Connectivity analyses were concordant in 2/3
cases with good outcomes: the maximum EEG outflow
was concordant with the maximum fMRI cluster. In 2/2
bad outcome results were discordant: the maximum outflow
region was outside the fMRI clusters. Decrease in GE after
virtual surgery was mainly explained from the “removal”
of the functional clusters compared to the “removal” of the
entire anatomical lobe.
Significance: Both EEG and EEG‐fMRI connectivity anal-
ysis are concordant with the surgical resection only in
patients with good outcome. This is a good indication of
the complementarity of the two techniques in reinforcing
their diagnostic value. Moreover, given the virtual surgery
results, fMRI adds important anatomical information to the
EEG connectivity to better target the surgical resection and
predict the post‐surgical outcome.
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p717 | Distinct Cortical and Subcortical
Structural Alterations Mirroring Daytime‐Related
Seizure Occurrence

SA Groppa*,†, V Chiosa*,†,‡, D Ciolac*,†,‡, M Muthuraman‡,
N Koirala‡, A Vataman*,†, Y Winter‡, M Moldovanu§,
G Gonzalez-Escamilla‡, S Groppa‡

*Institute of Emergency Medicine, Chisinau, Republic of Moldova; †State
University of Medicine and Pharmacy “Nicolae Testemițanu”, Chisinau,
Republic of Moldova; ‡University Medical Center of the Johannes
Gutenberg University Mainz; Focus Program Translational Neuroscience
(FTN), Rhine‐Main Neuroscience Network (rmn2), Mainz, Germany;
§German Diagnostic Center, Chisinau, Moldova, Republic of

Purpose: Investigating the daytime‐related patterns of sei-
zure presentation might provide important insights into the
involved epileptogenic networks. However, the alterations
of brain structural integrity linked to different profiles of
seizure occurrence are still not clear. In this study we
addressed the structural magnetic resonance imaging
(MRI)‐derived features of the involved cortical and subcor-
tical substrates.
Method: In 13 patients (mean age ± standard deviation:
28±9 years; 9 male) with nocturnal seizures (NS), 12
patients (26±9; 3 male) with diurnal seizures (DS) and 10
healthy controls (HC) (28±4; 6 male) 3D 3T MRI was per-
formed. Cortical and subcortical volumes (hippocampus,

amygdala, thalamus) were extracted with the FreeSurfer
processing stream and the between‐group differences
assessed with analysis of variance (ANOVA) and Bonfer-
roni post hoc tests. There was no difference between the
groups regarding age (F2,32 = 0.26, p = 0.77) and gender
(χ† = 5.103, df = 2, p = 0.08).
Results: NS group in contrast to DS group showed larger
volumes of bilateral insula, superior temporal and orbito-
frontal cortices (p = 0.05, corrected). In patients with NS
cortical volumes of left postcentral and right middle tempo-
ral cortices were smaller in comparison to HC. Patients
with DS in comparison to HC displayed reduced cortical
volumes mainly in frontal, temporal and parietal lobes of
the right hemisphere. Hippocampus analysis showed a sig-
nificant group difference (F2,32 = 3.643, p = 0.03) with
post hoc test indicating larger volumes in NS group
(8208.6±1006.1) vs DS group (3859.1±508.1 mm‡,
p = 0.02). For amygdala, ANOVA showed a similar signif-
icant group difference (F2,32 = 4.341, p = 0.02) with larger
volumes in NS group (1797.3±323.2 mm‡) vs DS group
(1500.5±246.2 mm‡, p = 0.03). There were no differences
in thalamic volumes between the studied groups.
Conclusion: Despite epileptogenesis daytime‐related sei-
zures have distinct structural correlates. These alterations
can assign protective or susceptibility properties linked to
vigilance or sleep states that could be useful for therapeutic
decisions.

p718 | FMRI of Hippocampal Activation on
Individual Basis in Patients with Intractable
Epilepsy

Z Yetkin*, T O'Neill*, S Alick†

*UT Southwestern Medical Center, Radiology, Dallas, TX, United States;
†UT Southwestern Medical Center, Neurology, Dallas, TX, United States

Purpose: To investigate the lateralization of hippocampal
activation utilizing fMRI in patients with medically‐intract-
able epilepsy. Surgical therapy has become the standard of
care in patients with medically refractory TLE, as well as
non‐lesional cases. IAT or Wada test, structural imaging,
and functional MRI aim to pre‐operatively assess both the
functional integrity of the tissue to be resected and the lat-
erality of language and memory. Pre‐surgical fMRI studies
of hippocampal activation might allow physicians to esti-
mate the adequacy of the remaining temporal lobe function.
However, fMRI studies of the hippocampus have been lim-
ited by both a lack of reproducible results on individual
basis.
Method: Sixty‐four patients (age range: 19–71) with
intractable TLE or non‐lesional epilepsy referred for fMRI
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language mapping. All patients were scanned on a 3T MRI
with acquisition of GE‐EPI BOLD sequences (TR = 1.875
sec, 2 min 15 sec) with a block design consisting of equal
and alternating blocks of task and rest, respectively. Analy-
sis of functional data was performed using the AFNI soft-
ware package. Tasks performed included multiple language
and two memory tasks presented with auditory or visual
stimuli. Visual memory task incorporated encoding and
retrieval components of memory during the tasks presenta-
tion. Separate auditory (verbal) tasks were performed for
encoding and retrieval and activation of hippocampi were
analyzed for each task using voxel by voxel analysis.
Results: The results of 13 cases were excluded secondary
to motion artifact. The remaining 51 patients demonstrated
reproducible activation in both hippocampi for both visual
and verbal memory‐based tasks. Bilateral hippocampal acti-
vation was observed during verbal encoding and retrieval
tasks. No reproducible lateralization for verbal or visual
memory tasks was observed.
Conclusion: Our results demonstrate successful bilateral
hippocampi activation on an individual basis – important
for patient counseling, as this suggests that post‐operative
language deficits may be worse than originally anticipated.

p719 | The Effect of Cortical Dysplasia on the
Brain Activation and White Matter Tracts in
Patients with Epilepsy

T O'Neill*, S Alick†, D Mendelsohn*, Z Yetkin*
*UT Southwestern Medical Center, Radiology, Dallas, TX, United States;
†UT Southwestern Medical Center, Neurology, Dallas, TX, United States

Purpose: We investigated the functional activation within
the dysplastic cortex and documented the effect of dys-
plasia on the adjacent white matter tracts with DTI and
tractography. The magnitude and the extent of the activa-
tion compared to the intact cortex and the distortion of
adjacent white matter tracts are documented.
Method: A retrospective review of 10 patients (age range:
6–45) with FCD who underwent fMRI to evaluate motor,
visual, auditory, sensory, and language cortices was per-
formed. The patients were scanned on 1.5 or 3 Tesla MRI
(Philip's Primsa or GE). Gradient Echo/Echoplanar (GE/
EPI) BOLD sequences were acquired during motor, visual,
auditory, sensory, and language tasks. Analysis of func-
tional data and quantification was performed using the
AFNI Software Package. FA maps and tractography were
generated for motor, language and visual cortices.
Results: The results of tasks showed activation in the dys-
plastic cortices in every patient. No evidence of reorganiza-
tion was observed. Average magnitude between the normal

and dysplastic cortices was overall not significantly differ-
ent. Distortion of white matter tracts adjacent to lesions is
documented. No evidence of atrophy of white matter tracts
was detected.
Conclusion: Our study demonstrates functional activation
in the dysplastic cortex for all patients during motor, sen-
sory, language, auditory, and visual tasks. Distortion of the
adjacent white matter tracts is also documented. Pre‐surgi-
cal fMRI provides valuable information for surgical plan-
ning of patients with cortical dysplasia.

p720 | Cognitive Dysfunction in Frontal Lobe
Epilepsy: A Neuropsychometry and FMRI Study

L Caciagli*, M Centeno*, C Vollmar*,†, K Trimmel*,
PJ Thompson*, J O'Muircheartaigh‡, M Richardson‡,
GP Winston*, JS Duncan*, MJ Koepp*
*UCL Institute of Neurology, Department of Clinical and Experimental
Epilepsy, London, United Kingdom; †Ludwig‐Maximilians University of
Munich, Department of Neurology, Munich, Germany; ‡Institute of
Psychiatry, Psychology and Neuroscience, King's College London,
Department of Clinical Neuroscience, London, United Kingdom

Purpose: Cognitive impairment represents a major comor-
bidity of frontal lobe epilepsy (FLE), but our understanding
of its neural underpinnings is limited. We employed an
extensive neuropsychological test battery and four cognitive
fMRI paradigms to characterise the organization of func-
tional networks subserving language and working‐memory
in FLE, and to explore the influence of disease‐related vari-
ables on fMRI activation patterns.
Method: We included 58 medically‐refractory FLE
patients (33 left (L‐FLE)/25 right (R‐FLE); 60% non‐
lesional) and 25 age‐ and gender‐matched healthy controls.
Neuropsychological tests addressed IQ, verbal reasoning,
executive functions, expressive language and verbal/visuo‐
spatial learning. Letter fluency and verb generation 3T‐
fMRI tasks probed language network architecture, while
verbal and visuo‐spatial adaptations of the n-back fMRI
task addressed working‐memory.
Results: Lower IQ and impaired performance on most
cognitive domains were detected for both FLE groups
(p < 0.05, FDR‐adjusted). Across both language tasks, L‐
and R‐FLE patients exhibited impaired recruitment of left
inferior and middle frontal gyri, lateral temporal areas and
supramarginal gyrus compared with controls. During the
visuo‐spatial working‐memory paradigm, increased fronto‐
parietal activations were observed in both FLE groups for
low task demands, while failure to recruit additional
resources occurred for higher working‐memory load,
accompanied by decreases in performance. Reduced activa-
tion of fronto‐parietal cortices in both groups was also
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evidenced for the verbal working‐memory task. Failure to
deactivate midline default‐mode network regions was
observed in both groups across all paradigms (all p < 0.05‐
FWE). Multiple regression models unveiled a linear rela-
tionship between early age at onset and disrupted fronto‐
parietal working‐memory and language‐related activations.
Conclusion: In FLE, pronounced cognitive impairment is
paralleled by extensive derangements of fronto‐temporo‐
parietal networks, independent of seizure focus lateralisa-
tion. Cognitive system saturation may prematurely occur
for low‐level task demands. Failure to attenuate default‐
mode activity is suggestive of inefficient functional net-
work segregation. Early disease onset is shown to detri-
mentally influence cognitive fMRI activations.

p721 | Pivotal Role of the Globus Pallidus as a
Network Hub in Focal Epilepsy: Evidence from
Graph Theoretical Analysis based on DTI

KM Park*, SE Kim*
*Haeundae Paik Hospital, Inje University College of Medicine, Busan,
Korea

Purpose: Increasing evidence suggests that epilepsy is
caused by network dysfunction. We evaluated hub re‐orga-
nization of subcortical structures in patients with focal epi-
lepsy using graph theoretical analysis based on diffusion
tensor imaging (DTI). In addition, we investigated the dif-
ferences in diffusion tensor and scalar values, fractional
anisotropy (FA) and mean diffusivity (MD), of subcortical
structures between patients with focal epilepsy and healthy
subjects.
Method: One hundred patients with focal epilepsy and
normal magnetic resonance imaging (MRI) findings and 80
age‐/sex‐matched healthy subjects were prospectively
recruited. All subjects underwent DTI suitable for graph
theoretical analysis. We investigated the differences in the
strength, cluster coefficient, eigenvector centrality, pager-
ank centrality measures, FA, and MD of subcortical struc-
tures between patients with epilepsy and healthy subjects.
Results: After multiple corrections, the cluster coefficient
and the eigenvector centrality of the globus pallidus in
patients with epilepsy were higher than those in healthy
subjects (p = 0.006 and p = 0.008, respectively). In addi-
tion, the strength and the pagerank centrality of the globus
pallidus in patients with epilepsy had a tendency to be
higher than those in healthy subjects (p = 0.092 and
p = 0.032, respectively). The cluster coefficient of the
putamen in patients with epilepsy was lower than that in
healthy subjects (p = 0.004). The FA values of the caudate
nucleus and thalamus in patients with epilepsy were

significantly lower than those in healthy subjects
(p = 0.009 and p = 0.007, respectively), whereas the MD
value of the thalamus was higher than that in healthy sub-
jects (p = 0.005).
Conclusion: We discovered hub re‐organization of subcor-
tical structures in focal epilepsy patients with normal MRI
findings, suggesting a pivotal role of the globus pallidus as
a hub in the epilepsy network. This further reinforces the
idea that epilepsy is a network disease.

p722 | Lateralization of Temporal Lobe Epilepsy
Using MRI and DTI Findings in Hippocampus

N Mohammadi Mobarakeh*,†, J Mehvari Habibabadi‡, SS
Hashemi Fesharaki§, H Saligheh Rad†,¶, M-R Nazem-Zadeh*,**

*Tehran University of Medical Sciences, Research Center for Molecular
and Cellular Imaging, Tehran, Iran, Islamic Republic of; †Tehran
University of Medical Sciences, Department of Biomedical Engineering
and Medical Physics, Tehran, Iran, Islamic Republic of; ‡Isfahan
University of Medical Sciences, Isfahan Neurosciences Research Center,
Neurology Department, Isfahan, Iran, Islamic Republic of; §Epilepsy
Monitoring Unit, Pars Hospital, Comprehensive Epilepsy Program,
Tehran, Iran, Islamic Republic of; ¶Research Center for Molecular and
Cellular Imaging, Quantitative MR Imaging and Spectroscopy Group,
Tehran, Iran, Islamic Republic of; **Tehran University of Medical
Sciences, Research Center for Science and Technology in Medicine,
Tehran, Iran, Islamic Republic of

Purpose: Hippocampal sclerosis (HS) is the most common
effect in patients with medically intractable Temporal Lobe
Epilepsy (TLE), where the surgical resection is an effective
treatment. Multimodal presurgical procedures including
Magnetic Resonance Imaging (MRI), Diffusion Tensor
Imaging (DTI), Electroencephalography (EEG), and Neu-
ropsychological tests, have provided a significant help in
lateralization of seizure foci. Our aim was to lateralize
Epileptic foci in TLE patients using structural and
microstructural changes reflected in MRI and DTI indices.
Methods: Twenty patients (males: females, 8:12) in the
age range of 18–5 (mean±std, 31.94±8.08) were included
in this study. Neuroimaging features including hippocampal
volumes and FLAIR signal intensities, fractional anisotropy
(FA) in posteroinferior cingulum and crus of fornix, and
hippocampal mean diffusivity (MD) were extracted. The
multidisciplinary decision made for the side of laterality
based on scalp EEG, neuropsychological test, and visual
inspection of MRI was considered as the gold standard.
Results: Of the 20 TLE patients, 10 cases were lateralized
correctly by FA in posteroinferior cingulum (ipsilateral:
contralateral, 0.359±0.021: 0.393±0.018), 9 cases by FA in
crus of Fornix (ipsilateral: contralateral, 0.363±0.021:
0.391±0.017), and 13 cases by MD in hippocampus (ipsi-
lateral: contralateral, 0.015±0.004:0.014±0.002). Volume-
try and FLAIR intensity in hippocampus lateralized
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correctly 10 (ipsilateral: contralateral, 3680.307±195.845:
4411.500±139.023) and 13 (ipsilateral: contralateral,
19874.126±1746.894: 16515.406±1355.331) cases, respec-
tively. There were 4, 1, 3, 1, 1 cases of false lateralization
by the mentioned markers above, respectively.
Conclusion: This study suggests that the application of
proposed lateralization markers can improve the diagnosis
on the laterality in TLE patients and help optimize the
selection of surgical candidates.
Acknowledgment: The authors acknowledge the technical
support of National Brain Mapping Laboratory (NBML) in
MRI data acquisition.

p723 | Progressive Topological Disorganization
of Brain Network in Focal Epilepsy

BI Lee*, KM Park*
*Haeundae Paik Hospital, Inje University College of Medicine, Busan,
Korea

Purpose: Increasing evidence has suggested that epilepsy
is a network disease. Graph theory is a mathematical tool
that allows for the analysis and quantification of the brain
network. We aimed to evaluate the influences of duration
of epilepsy on the topological organization of brain net-
work in focal epilepsy patients with normal MRI using the
graph theoretical analysis based on diffusion tenor imaging.
Method: We prospectively enrolled 66 patients with focal
epilepsy (18/66 patients were newly diagnosed) and 84
healthy subjects. All of the patients with epilepsy had nor-
mal MRI on visual inspection. All of the subjects under-
went diffusion tensor imaging that was analyzed using
graph theory to obtain network measures.
Results: Compared to healthy subjects, the measures,
including mean clustering coefficient, characteristic path
length, small‐worldness, and global efficiency in the patients
with focal epilepsy, were significantly decreased. We also
found that there were significant differences of network mea-
sures according to the duration of epilepsy. Most of the net-
work measures were decreased in the patients with chronic
epilepsy, whereas characteristic path lengths were decreased
only in the patients with newly diagnosed epilepsy compared
to healthy subjects. In addition, the global efficiency in the
patients with chronic epilepsy was significantly decreased
compared to the patients with newly diagnosed epilepsy.
Furthermore, the duration of epilepsy was negatively corre-
lated with global efficiency.
Conclusion: We newly found a progressive topological dis-
organization of the brain network in focal epilepsy. In addi-
tion, we demonstrated disrupted topological organization in
focal epilepsy, shifting towards a more random state.

p786 | Localizing the Language Network with
FMRI and Functional Connectivity: Implications
for Pre‐Surgical Planning
V. Ives-Deliperi*
*University of Cape Town, Neurology, Cape Town, South Africa

Purpose: Functional MRI is frequently applied to lateralize
language in pre‐surgical planning, with potential to localize
functionally important cortex too. Here we present BOLD
signal activation maps and related functional connectivity,
in response to three commonly administered fMRI lan-
guage tasks.
Method: Datasets from 55 pre‐surgical fMRI studies were
analyzed. Verbal response naming, covert word generation
and passive listening tasks were administered in all studies.
Single‐subject analyses, group analyses and region‐of‐inter-
est analyses were conducted, and a multi‐subject functional
connectivity analysis was performed.
Results: Single‐subject analyses revealed that clinically
important language regions were activated in all but three
patients using the panel of tasks. Group analyses revealed
significant bilateral BOLD signal increases in anterior and
posterior language regions in response to verbal response
naming and bilateral signal increase in posterior language
regions only in response to passive listening. Covert word
generation activated anterior language regions bilaterally
and posterior language cortex in the dominant hemisphere.
Functional connectivity analyses confirmed that activated
regions were significantly correlated in all tasks.
Conclusion: The findings of single‐subject and group anal-
yses add to the evidence supporting the use of a panel of
fMRI tasks to map the language network for pre‐surgical
planning. Our findings support the additional use of func-
tional connectivity analysis in routine language mapping to
add to the localization value to fMRI. In addition, the
results of our investigation demonstrate these three com-
monly applied tasks reliably activate unique aspects of the
language network, which advocates closer individual
inspection, guided by the surgical intervention planned.
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p783 | A Neuroimaging Model Based on MRI,
DTI, and SPECT Findings for Lateralization of
Temporal Lobe Epilepsy

M.-R. Nazem-Zadeh*,†, K. Elisevich‡, H. Soltanian-Zadeh*,§,
J. Mehvari Habibabadi¶

*Henry Ford Hospital, Radiology and Research Administration
Departments, Detroit, United States; †Tehran University of Medical
Sciences, Research Center for Science and Technology in Medicine, Tehran,
Iran, Islamic Republic of; ‡Spectrum Health Medical Group, Clinical
Neurosciences Department, Grand Rapids, United States; §University of
Tehran, CIPCE, School of Electrical and Computer Engineering, Tehran,
Iran, Islamic Republic of; ¶Isfahan University of Medical Sciences,
Neurology Department, Isfahan, Iran, Islamic Republic of

Purpose: Temporal lobe epilepsy (TLE) is the most wide-
spread type of epilepsy with the most successful resection
outcome. Interhemispheric variations detected in the images
of T1‐weighted and fluid attenuated inversion recovery
(FLAIR) magnetic resonance imaging (MRI), and ictal and
interictal single photon emission computed tomography
(SPECT), and in the indices of mean diffusivity (MD) and
fractional anisotropy (FA) of diffusion tensor imaging
(DTI), are within the established markers of TLE laterality.
However, current non‐quantitative imaging evaluations may
not optimally incorporate the imaging information into the
decision‐making process prior to resection of mesial tempo-
ral structures. We hypothesize that quantitative TLE lateral-
ization response models of MRI, DTI, and SPECT
neuroimaging attributes will optimize the selection of surgi-
cal candidates and reduce, in some cases, the need for
extraoperative electrocorticography (eECoG).
Method: Neuroimaging features of 138 retrospective TLE
patients with Engel class l surgical outcomes were
extracted, including the hippocampal volumes, normalized
ictal‐interictal SPECT and FLAIR intensities, and mean dif-
fusivity, along with the cingulate and forniceal fractional
anisotropy (FA). Using logistic function regression, univari-
ate and multivariate models were developed.
Results: The model incorporating all multivariate attributes
for 138 TLE cases that had at least one imaging attribute
and imputing the missing attributes with the mean values
of the corresponding attributes measured on control cohort
reached the probability of detection and false alarm of 0.83
and 0.17 for all cases, and 0.90 and 0.10 for the patients
who underwent eECoG.
Conclusion: Increased reliability in lateralizing TLE cases
using the proposed response model involving the incorpo-
ration of the multivariate attributes reinforces the notion
that eECoG in a number of cases may be circumvented.
The proposed response model can be further generalized
by integrating attributes of additional neuroclinical, neuro-
physiological, neuropsychological, and neuroimaging attri-
butes into the presurgical decision making process.
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p724 | Assessing Quality of Life (QOL) in
Patients with Seizures Associated with Tuberous
Sclerosis Complex (TSC)

B Bennett*, A Cooper†, C Fladrowski‡, C Evanochko§,
M Neary¶, J Vieira**, V Buffa**, L Grant*, T Tritton*,
C Kingswood††

*Adelphi Values Ltd, Bollington, United Kingdom; †Tuberous Sclerosis
Association, London, United Kingdom; ‡European Tuberous Sclerosis
Association, Dattein, Germany; §Tuberous Sclerosis Association Canada,
Barrie, ON, Canada; ¶Novartis Pharmaceuticals Corporation, East
Hanover, NJ, United States; **Novartis Pharmaceuticals UK Ltd, Surrey,
United Kingdom; ††St. George's Hospital, London, United Kingdom

Purpose: Patients with TSC experience a wide range of
health impacts including epileptic seizures, learning diffi-
culties and behavioral problems. The objective of this study
was to assess QoL of TSC patients with seizures in a real‐
life setting.
Methods: This multi‐country study involved 186 partici-
pants (TSC patients = 61, caregivers responding for TSC
patients = 125) who completed a web‐based survey.
Patients aged 2–65 years old who had ≥1 seizure in past
six months were eligible. Participants were recruited
through TSC patient advocacy organizations across Europe
and Canada, from August 2017‐January 2018. QoL was
assessed using EuroQOL EQ‐5D‐3L (visual analogue scale
0–100, high score more favorable; dimension scores 1–3,
lower scores more favourable), considering seizure fre-
quency and type.
Results: 55.9% of patients were male. Mean age was
27.3 years (41.3 for patient self‐reported, 20.5 for care-
giver‐reported). Mean QoL VAS was observed to be 17.5%
below general population norms. Seizure frequency ranged
from seizure‐free in past week (11.3%) to >20 (9.7%), with
most commonly reported being <5 seizures in past week
(43.5%). Mean QoL VAS for patients reported as seizure‐
free was 77.9; while for patients with largest number of
seizures (>20/week), mean VAS was only 56.2. Patients
experiencing larger number of seizures had higher scores
on all EQ‐5D‐3L dimensions (scored 1–3, high score more
impairment) (e.g., seizure‐free, mean mobility =1.24; >20
seizures, mean mobility =1.94). Distribution of seizure type
ranged from focal (simple partial; 49.5%) to generalized
seizures (convulsive; 21.5%). Mean QoL VAS was 58.3 for
patients experiencing most severe seizure type and 68.9 for
those experiencing least severe type. Patients with more
severe seizures had consistently higher mean scores on all
EQ‐5D dimensions (pain/discomfort: generalized seizure
[convulsive]=2.03, focal [simple partial]=1.75).
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Conclusions: Disease impact on QoL was observed, with
QoL consistently below population norms. Increased sei-
zure frequency and worsening severity showed consider-
able decrements for QoL.

p725 | Social Cognition Deficits and Quality of
Life in Patients with Drug Resistant Epilepsy

A Bala*, M Szantroch†, A Rysz†, A Marchel†

*University of Warsaw, Faculty of Psychology, Warsaw, Poland; †Medical
University of Warsaw, Department of Neurosurgery, Warsaw, Poland

Purpose: Patients with epilepsy often present deficits in
social cognitive skills which can lead to the communication
difficulties and interpersonal problems. Proper social inter-
actions are known to be one of the main factors determin-
ing person's quality of life. The study aimed at assessing
social cognition skills in patients with intractable epilepsy
and evaluating its impact on their health related quality of
life (HRQoL).
Method: The clinical group consisted of 62 subjects with
drug resistant temporal lobe epilepsy: 33 women and 29
men in the mean age of 29.35 ± 11.96 and 13.68 ± 2.
years of education. The average duration of epilepsy was
18 ± 7.23 years. The control group of healthy volunteers
(n = 62) was matched with the clinical group in terms of
age, sex and education. For the assessment purposes a set
of psychological tools was used, containing: theory of mind
measure – Reading Mind in the Eyes Test (RMET), quality
of life questionnaire – QOLIE‐31‐P and mood question-
naire – Hospital Anxiety and Depression Scale.
Results: The group of patients with epilepsy achieved sig-
nificantly lower scores than healthy controls in all psycho-
logical measures (p < 0.05). Further analysis revealed
significant positive correlation between QOLIE‐31‐P scores
and RMET (r = 0.61; p < 0.05) and negative correlation
between QOLIE‐31‐P and depression subscale of HADS (r
= −0.52; p < 0.05).
Conclusion: The level of quality of life as measured with
the use of QOLIE‐31‐P is related with social cognition def-
icits and depression. Patients with epilepsy should be pro-
vided with special care including the therapy of social
cognitive disorders and training of social competences
because its deficits can lower their quality of life and carry
a risk of depression.

p726 | Gender Differences in Sexuality in
Patients with Epilepsy

V Sosnina*, D Saraykin*, L Lipatova†, E Klinovskii†

*“National Medical Research Center of Psychiatry and Neurology named
after V.M. Bekhterev” of Ministry of Health of the Russian Federation,
Saint‐Petersburg, Russian Federation; †“National Medical Research
Center of Psychiatry and Neurology named after V.M. Bekhterev”, Saint‐
Petersburg, Russian Federation

Sexual dysfunction in patients with epilepsy (PWE) has
long been a subject of interest for researchers. The state of
sexual function in female PWE is a less studied area. And
there isn't a sufficient amount of studies regarding the
mechanisms involved in the development of sexual disor-
ders. It is noted that their genesis might be influenced by
both psychosocial and somatogenic factors. Sexual dys-
function can be related to recurrent seizures,the etiology of
epilepsy, and associated psychological disorders. Social iso-
lation, the social stigma associated with epilepsy, low self‐
esteem, and a high incidence of depression among PWE
have a negative influence on the search for a partner, and
might contribute to the development of sexual dysfunction.
Purpose: To study the gender differences in sexuality in
PWE in terms of it being one of the central and core “ego‐
functions”;.
Methods: Clinical interview, Ego‐Structure Test, ISTA is
a test; its questions put the subject in a situation where the
unconscious ego‐structure manifests itself in the self‐asses-
ment of imaginary behaviour. Relying on the individual
values of the scales of aggression, fear, external and inter-
nal ego delimitation, narcissism and sexuality, the test
determines the quality of ego functions in the area of one′s
unconscious as well as their structure. Statistical approach
– the Mann‐Whitney U‐test.
Results: The research included 52 PWE, 27 males and 25
females. Regarding the gender characteristics of epilepsy
patients in respect of sexuality, it may be noted that there
turned out to be statistically significant differences between
men and women in terms of constructive sexuality (U =
215, ρ = <0.05) and deficient sexuality (U = 178,
ρ = <0.05).
Conclusion: Thus, female PWE have a lower constructive-
ness of sexuality in comparison with male PWE. These
findings indicate that women experience more problems in
the sexual sphere than men do.
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p728 | Evaluating the Longer‐Term Cognitive
Effects of Adjunctive Perampanel Compared to
Lacosamide in A Naturalistic Outpatient Setting

C Meschede*, J-A Witt*, M Rademacher*, RD von Wrede*,
C Helmstaedter*
*University of Bonn Medical Center, Department of Epileptology, Bonn,
Germany

Purpose: This retrospective longitudinal study aims to
compare the longer‐term cognitive and behavioral side
effects of adjunctive antiepileptic treatment with peram-
panel (PER) and lacosamide (LCM), two third generation
antiepileptic drugs with suggested positive cognitive pro-
files. The two drugs were monitored according to a previ-
ously established routine diagnostic protocol (Helmstaedter
et al. E&B 2013;26:182–7) which facilitates the retrospec-
tive comparison of antiepileptic drug tolerability in a natu-
ralistic outpatient setting.
Method: Records from 94 patients were evaluated who
underwent neuropsychological assessment before and under
the longer‐term add‐on treatment with either PER (n = 57)
or LCM (n = 37). Cognition was assessed using the Epi-
Track for executive functions and a VLMT short form for
verbal memory. Subjective assessments included a German
QOLIE‐10 adaptation (quality of life) and an extended
AEP questionnaire (adverse events, 32 domains). The med-
ian follow‐up interval was 36 weeks.
Results: Seizure freedom was achieved for five patients
treated with LCM (14%) and 15 treated with PER (26%;
χ²=2.2, n.s.). Multivariate repeated measures statistics
revealed a non‐significant trend towards an interaction
effect “retest by treatment” on both executive function and
memory. When analyzed separately executive functions
and memory scores significantly improved with LCM treat-
ment (t = −2.76 p < 0.01 and t = −2.44 p < 0.05). Sub-
jectively, PER was associated with improvements in 2/18
physiological domains (no deteriorations) and in the LCM
group 1/9 cognitive domains deteriorated (no improve-
ments).
Conclusion: In keeping with previous reports, the chronic
add‐on treatment with PER and LCM was well tolerated
and did not negatively affect cognition. LCM even
appeared to have positive effects on cognition. Neither
PER nor LCM increased irritability or aggression. Due to
the observational study design it cannot be determined if or
why patients may have discontinued treatment.

p730 | Effect of Interictal Epileptic Spikes on
Sleep Spindles in Medial Temporal Regions
During NREM Sleep: Are There Consequences on
Memory Long‐Term Consolidation? A SEEG
Study

I Lambert*, E Tramoni†,‡, N Roehri‡, S Lagarde‡, B Giusiano‡,
O Felician‡, C Benar‡, F Bartolomei‡,§

*Service de Neurophysiologie Clinique. Hopital de la Timone, Marseille
Cedex, France; †Department of Clinical Neurophysiology, Timone
Hospital, Marseille, France; ‡Institut de Neurosciences des Systèmes,
INSERM, U1106, Aix‐Marseille Université, Marseille, France;
§Department of Clinical Neurophysiology, Timone Hospital, Marseille,
France, Marseille, France

Purpose: Some epileptic patients ‐generally with a medial
temporal lobe epilepsy‐ may suffer from a specific impair-
ment of long‐term memory consolidation, called accelerated
long‐term forgetting (ALF). In this impairment, patients
perform normally to memory tests with standard delay of
recall or recognition (30 min) but forget more than controls
when tested with one to few weeks delay. As epileptic
activities are activated during NREM sleep, we aimed to
study the effect of epileptic activities on physiological sleep
activities, such as sleep spindles, in the hippocampus, and
the consequences on long‐term memory consolidation with
intracranial EEG recordings.
Method: We prospectively studied patients with drug‐
resistant focal epilepsy hospitalized for a presurgical inves-
tigation with stereoelectroencephalography (SEEG), with at
least one electrode localized in hippocampus. Each patient
had memory tests 48–72 h after electrodes implantation,
with immediate and delayed (30 min) recall and recogni-
tion, and a second test one week later to test specifically
long‐term consolidation processes. We studied spike fre-
quency and spindle frequency on contacts localized in hip-
pocampus during the first cycle of NREM sleep of the
night following the first tests.
Results: We included 13 patients and 13 matched‐controls.
We studied spike frequency and spindle frequency during
NREM sleep in 20 hippocampi. There was a non‐linear
negative correlation between spike frequency and spindle
frequency (−0.49, p < 0.05). We found an accelerated
long‐term forgetting in our group of patients compared to
controls: there was no significant difference between
patients and controls at immediate recall and 30 min‐delay
recall, but there was a significant impairment at 1 week‐
delay. We found significant negative between spike fre-
quency during sleep and test at 1 week, and between the
number of seizures and performance at 1 week.
Conclusion: These results suggest that spike and spindle
frequency in hippocampus during NREM sleep may play a
role in long‐term memory consolidation.
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p731 | Composition of Texts with Syllabic
Separation of Words during Reading in Epilepsy

MG Cano Celestino*, I Rodríguez Leyva†, D Gaytán Hernández‡

*Universidad Autónoma de San Luis Potosí, Facultad del Hábitat, San
Luis Potosí, Mexico; †Universidad Autónoma de San Luis Potosí,
Facultad de Medicina, San Luis Potosí, Mexico; ‡Universidad Autónoma
de San Luis Potosí, Facultad de Enfermería, San Luis Potosí, Mexico

Purpose: The activation of seizures in Reading Epilepsy is
related to multiple factors where the complexity in reading
material seems to be an essential element. In this study, the
influence of syllabic separation on words placed at the end
of the lines of text is evaluated with the number of regres-
sions per line during reading in subjects with and without
epilepsy.
Method: Four texts with two types of letters each (with
and without serif), same typographic and interline size (12/
14pts) and two text compositions with minimum and maxi-
mum length (30 and 60 characters per line respectively);
were employed to measure the number of regressions per
reading line in a sample of subjects from epilepsy (10) and
control subjects without epilepsy (10). Words with or with-
out syllabic separation were considered at the end of each
line to count the number of regressions in the reading pro-
cess. Brain electrical activity was recorded with 8‐channel
electroencephalogram (International System 10–20). The
statistical package PASW Statistics 18 and Student′s t‐test
for independent samples were used for the comparison of
groups.
Results: Reading text with maximum length and cuts of
words with hyphens at the end of the line showed an aver-
age of 4.41 regressions and 2.9 in the same document but
without hyphens. The experimental group with 5.27 regres-
sions and the control group with 3.55, showed both major
regressions on lines of 60 characters wide and with use of
hyphens for syllabic separation. These differences were sig-
nificant (p < 0.05). Abnormal brain electrical activity was
recorded during process.
Conclusion: The use of hyphens to cut words in a text
composition, is a resource that seems to hinder the recogni-
tion of graphemes in readers with epilepsy; especially in
compositions where the line′s amplitude is maximum, caus-
ing a significant number of regressions during reading in
the lines involved.

p732 | Multimodal Analysis of Cognitive
Functions in Patients with Epilepsy

B Gjoneska*, G Kiteva-Trencevska†, N Pop-Jordanova*
*Macedonian Academy of Sciences and Arts, Skopje, Macedonia, the
Former Yugoslav Republic of; †Clinic of Neurology, Faculty of Medicine,
University ‘Ss Cyril and Methodius’, Skopje, Macedonia, the Former
Yugoslav Republic of

Purpose: Establishing balance between the beneficial (i.e.,
complete control of epileptic seizures) and potentially detri-
mental effects (i.e., cognitive impairments) remains an
unresolved priority of every antiepileptic drug (AED) treat-
ment. Here we propose a multimodal approach, combining
several tools for fast cognitive evaluation and fine calibra-
tion of AED in patients with epilepsy.
Method: The study was conducted at the Clinic of Neurol-
ogy in Skopje, on a group of healthy subjects (n = 30,
mean age = 32.26, SD = 2.02), and two groups of patients
with epilepsy (n = 58, mean age = 29.15, SD = 2.06),
split according to the mono‐ and poly‐therapeutic AED
protocol. All subjects completed an interview with demo-
graphic data, a Montreal Cognitive Assessment question-
naire (MOCA) for mild cognitive impairment, and an
Amsterdam Neuropsychological computerized tasks (ANT)
for evaluation of the following cognitive functions: mem-
ory, attention, visuo‐spatial coordination and executive
functions. The statistical analysis was performed with SPSS
Software package.
Results: An ANOVA with the group (control/mono/poly‐
therapy) as between‐subjects variable, revealed significant
differences between control/experimental group for the fol-
lowing MOCA‐assesed executive functions: visuo‐spatial
coordination (F(2, 85) = 4.63, p < .05), conceptualization
(F(2, 85) = 5.99, p < .01), verbal fluency (F(2,
85) = 6.02, p < .01), memory‐retrieval of words (F(2,
85) = 7.78, p < .001). The ANOVA for ANT‐analysis
revealed differences between mono‐ and poly‐therapeutic
group on: visuo‐motor coordination (F(2, 85) = 6.29, p <
.01), sustained attention (F(2, 85) = 15.42, p < .001) and
short‐term memory (F(2, 83) = 12.88, p < .001).
Conclusion: We show that MOCA can be utilized for fast,
coarse‐grained differentiation (between healthy subjects and
patients) of higher‐order cognitive functions, while ANT is
useful for fine‐grained discrimination (between the mono‐
and poly‐therapeutic group of patients) including more
basic cognitive functions.
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p733 | Seizures Dynamic Beyond the
Epileptogenic Zone Impact Word Production
Performance in Pharmaco‐Resistant Epilepsy
A Trebuchon*,†, Y Sadat‡,§, C Liegeois-Chauvel*,
F Bartolomei*,†, F-X Alario‡

*Aix‐Marseille Université, INSERM, INS UMR 1106, MARSEILLE,
France; †APHM, Hôpital de la Timone, Service de Neurophysiologie
Clinique, Marseille, France; ‡Aix Marseille Université, CNRS, LPC,
Marseille, France; §Universidad del Norte, Department of Psychology,
Barranquilla, Colombia

Purpose: Chronic epilepsy impairs patient's quality of life
not only because of seizures, but also because of cognitive
deficits such as naming abilities. The role of spatio‐tem-
poral dynamics of seizures, their onset, and their propaga-
tion on the pathophysiology of cognitive deficit is not fully
understood. The present study aims to study the effect of
language network involvement during seizure on inter‐ictal
language performance
Method: Forty drug resistant epilepsy patients with left
hemisphere language dominance were included in the
study. Each patient's epileptogenic zone (EZ) and propaga-
tion network (PN) were defined during a comprehensive
pre‐surgical evaluation[fb1] . The presence or absence of
post‐ictal aphasia (PIA) was determined with video‐EEG
monitoring. Inter‐ictal language production was assessed
using a naming protocol consisting of three tasks: visual
picture naming, auditory sound naming, and verbal defini-
tion naming. The analysis of response accuracies and nam-
ing latencies were performed with linear mixed‐effects
regression models including predictors for demographics
and clinical features, the presence of PIA, and the topogra-
phy of the EZ.
Results: Patients with an EZ involving the language net-
work (i.e., left temporal epilepsy resulting in PIA) showed
worse performance than patients with right temporal EZ
and propagation networks, irrespective of the naming task.
Secondly, patients with EZ outside the left temporal lobe
but with seizures that resulted in PIA, i.e., with a propaga-
tion network involving language areas, produced more lex-
ico‐semantics errors and were slower than patients without
PIA.
Conclusion: The involvement of the language network
during seizures, at their onset (EZ) as well as later on
(propagation network), affects language performance during
the inter‐ictal period. This result could explain some of the
improvements of cognitive performance after surgery, when
patients become seizure free.
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p734 | Review of Internal Referrals of Patients
with Drug Resistant Epilepsy for Vagus Nerve
Stimulation (VNS)

L Nou*, S Varadkar†, R Robinson†, Z Tahir†, N Barnes†, K Das†

*Universitat de Barcelona, Barcelona, Spain; †Great Ormond Street
Hospital for Children NHS Foundation Trust, Neurology and
Neurosurgery, London, United Kingdom

Purpose: Approximately one‐third of patients with epi-
lepsy are drug‐resistant. VNS could be a good option in
patients who are not surgical candidates; showing efficacy
in about half the cases. This audit's objective was to anal-
yse which patients with drug resistant epilepsy at our cen-
tre could be potential candidates for VNS treatment.
Method: This is a retrospective review of case notes of 53
children (MA 8.2 years) with epilepsy elected by consecu-
tive sampling who were seen in the complex epilepsy ser-
vice at a tertiary children's hospital over 10 weeks in 2017.
Indication for VNS was based on NICE Guidelines.
Results: The aetiology was a structural brain lesion in 20
patients, genetic abnormalities in 14, and not identified in
19. Generalised seizures occurred in 31 children and focal
seizures, in 25. At least one neurological comorbidity was
identified in 81% patients; global developmental delay
being the most common. The majority of the patients (22)
were currently treated with only 1 antiepileptic‐drug
(AED), 17 were on ≥3 AEDs, 10 were on 2 AEDs and 4
were untreated. Of 53 patients, 34 (64.1%) were drug‐resis-
tant. Fifteen patients who underwent presurgical evaluation
were discussed in the joint MDT but only 2 were consid-
ered for VNS. However according to NICE guidelines,
VNS was definitely indicated in 8 children and 11 were
possible VNS candidates.
Conclusion: One‐third of the patients studied were definite
or possible VNS candidates. The main reason for not refer-
ring for VNS was lack of consideration of VNS as a treat-
ment option. Other possible reasons could be: undergoing
pre‐surgical evaluation/completing investigations or evalu-
ating medication changes. Even in a tertiary children's hos-
pital, improved awareness of VNS as a potential treatment
option might improve referral rates and optimise seizure
management. Following this audit, measures to increase
consideration of VNS therapy have been instituted.
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p735 | Observed Suppressed Power after Single
Pulse Electrical Stimulation is Associated with the
Occurrence of Early Responses

MD van der Stoel*,†, D van Blooijs†, GJM Huiskamp†,
MJAM van Putten*, FSS Leijten†

*University of Twente, Clinical Neurophysiology Group, Enschede,
Netherlands; †University Medical Center Utrecht, Brain Center Rudolf
Magnus, Utrecht, Netherlands

Purpose: Single pulse electrical stimulation (SPES) is
often used to identify the seizure onset zone based on
delayed responses, or the underlying evoked network based
on early responses (ERs). In time‐frequency decomposi-
tions of SPES, suppression of power for frequencies
<250 Hz was sometimes observed after stimulation. We
hypothesized that power suppression after SPES might
serve as a surrogate marker for suppression of epileptiform
activity and could be indicative for the location of cortical
network stimulation. We explored whether this suppressed
power (SP) was associated with the occurrence of ERs.
Method: Refractory epilepsy patients who underwent
intracranial electrocorticography monitoring at the UMC
Utrecht were retrospectively analysed. SPES (10 pulses:
0.2 Hz, 1 ms, 4–8 mA) was routinely performed on adja-
cent electrode pairs. ERs and SPs were detected with an
algorithm and visually checked. We determined the number
of electrodes in which both ER and SP, either ER or SP,
and neither ER or SP were evoked by the same stimulus
pair. A chi‐squared test was used to determine whether SP
was associated with the occurrence of ERs.
Results: Three subjects were included (two females, mean
age 18). In all, the number of electrodes with SP was smal-
ler than those with ERs: 4% vs 32%, 12% vs 20% and 3%
vs 18% for each subject respectively. All subjects consid-
ered, 56% of the electrodes with a SP contained an ER. In
each subject, significantly more electrodes with both ER
and SP were found than would have been expected based
on chance (p < 0.001). Also found when combining sub-
jects (p < 0.001).
Conclusion: The occurrence of SP was strongly associated
with the occurrence of ERs, but the SP does not seem to
be a subset of the ERs. Further research is needed to inves-
tigate whether cortical stimulation, suppressing power after
SPES, is also effective in reducing epileptiform activity.

p736 | Can Drug‐Resistant Epilepsies in Rare
Diseases be a Specific Target for Vagal Nerve
Stimulation?

D Grioni*, D Grioni†, C Cavandoli‡, A Landi†,‡

*San Gerardo Hospital‐University of Milan Bicocca Monza MB, Monza,
Italy; †Child Neurology Unit, Monza, Italy; ‡Neurosurgery Unit, San
Gerardo Hospital University of Milan Bicocca, Monza, Italy

Purpose: Vagal Nerve Stimulation (VNS) has proven its
efficacy in treating drug‐resistant epilepsies. Drug‐resistant
epilepsies during the course of Rare Disease could be a
specific target for VNS.
Method: Among all the patients implanted at our hospital,
we selected those presenting with drug‐resistant epilepsies
in the context of genetic syndromes.
Results: The sample was constituted by eight patients: two
patients presented with Noonan syndrome/BRAF mutation
(A,B), one with microdeletion 1q431q44 (C), one with
16p11.2 deletion syndrome (D), one with SPRX2 mutations
(E), one with Angelman syndrome (F), one with inv‐dup
15 (G) and one with tetrasomy 18 (H). All the patients
became drug‐resistant, taking a mean of four drugs before
the implantation. Mean age at the implant was eight years
(1–14 years). Mean follow‐up was five years.
Outcomes: One patients (E) became seizures‐free after two
years from implantation stopping drug intake after 5 years;
three patients (C, A, D, H) achieved class IA McHugh in
one year; among them, one stopped drugs; three patient (B,
F, G) were in class IIA one year after implantation. The
average Total Charge delivered was 323 mC; mean output
current was 1.7 mA. At the last follow up, mean number
of drugs ranged from 0 (C, E) to 2 (G).
Conclusion: Drug‐resistant epilepsies in the contest of
genetic syndromes are a challenge for clinicians because
they are not candidates for resective surgery and seizures
may worsen the cognitive and behavioral development.
Early implantation of VNS could be an opportunity for
these patients.

p737 | Vagus Nerve Stimulation – Multicenter
Experience in Brazil

HJ Pires do Prado*, T Romão*, LF Pinto†, CL Jorge†,
AJ Oliveira‡, L De Paola§, F Gomes¶, D'Andrea I*
*Universidade Federal Fluminense, Neurology, Niterói, Brazil; †Hospital
das Clínicas, São Paulo, Brazil; ‡Hospital Felicio Rocho, Belo Horizonte,
Brazil; §Universidade Federal do Paraná, Curitiba, Brazil; ¶Universidade
Federal do Pará, Belém, Brazil

Purpose: Around 20 to 40% of the patients are unable to
obtain seizure control with antiepileptic drugs. Knowing
that a significant portion of the patients can′t be submmited
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to respective surgery, palliative therapeutic methods should
be attempted. Vagus nerve stimulation (VNS) can be used
for this purpose nevertheless the profile for the best
response still needs to be better defined. This study aim
evaluates the patient′s profile to identify the best therapeu-
tic response variables.
Method: This is a multi‐centric retrospective analysis of
77 medically refractory Data were collected from patient
charts from epilepsy centers in Rio de Janeiro, Belo Hori-
zonte, Goiania e São Paulo. The variables studied were
age, gender, type and frequency of seizure, response rate,
time of disease and presence of cognitive impairment. It
was analyzed using descriptive statistic.
Results: Forty‐two males and 35 females with an average
age of 25.8 years ranging from 2 to 68 years were included
in our cohort. The overall response rate was 55% in which
we found 25.97%, 18.18%, 11.69% of seizure reduction for
50% 75% and 100% respectively. Cognitive impairment
was observed in 55%. Considering this group, thirty‐six
percent of patients without mental retardation had a
response rate of 50% while patients with mental retardation
were 20%. We evaluate response rate with age range and
noticed a tendency for better response in the 0–10 and
above 40 groups.
Conclusion: Vagus nerve stimulation (VNS) is well‐toler-
ated and a safe therapy in the management patients with
refractory epilepsy. Our study showed a response rate of
approximately 55% being the absence of cognitive impair-
ment the variable related with better response rate. For
now, any other variable seemed to have influence on the
response rate. We will expand the study to estimate a better
profile.

p738 | Laryngeal Muscle‐Evoked Potentials to
Evaluate Vagus Nerve Activation

C Bouckaert*, R Raedt*, S Gadeyne*, S Proesmans*,
F Dewaele*, J Delbeke*, P Boon*, K Vonck*
*Ghent University Hospital, Ghent, Belgium

Purpose: In a preclinical study, we found that vagus nerve
stimulation (VNS)‐induced laryngeal muscle‐evoked poten-
tials (LMEPs) are reliable indicators of effective activation
of cervical motor vagal fibers. In this prospective study, we
aimed to translate this technique to VNS‐treated patients.
Method: LMEPs were recorded in eleven epilepsy
patients. In 4/11 patients (1M/3F) LMEPs were recorded at
initiation of VNS therapy; in 6/11 patients (4M/2F) after
one year and in 1/11 (1F) patients LMEPs were recorded
at both time points. Six Ag/AgCl recording electrodes were
cervically placed according to three perpendicular axes

around the larynx. LMEPs evoked by VNS (frequency:
30 Hz; duty cycle: 7sON/18sOFF) were recorded for three
different pulse widths (130 μs/250 μs/500 μs) and increas-
ing intensities (0.125 mA/0.250 mA steps) until individual
tolerated thresholds. LMEP measurements were analyzed in
Brainvision Analyzer and a Boltzmann function (y =
ymax/(1+e-(x-x0)/b))) was fitted to intensity response curves
(i.e. input/output or I/O curves) using Sigmaplot.
Results: VNS‐induced LMEPs could be recorded in all
patients at both time points. VNS thresholds to evoke
LMEPs ranged from 0.25–1.00 mA. Repeated measures
ANOVA of VNS intensities to evoke LMEPs of half‐maxi-
mum amplitude (x0) in chronic patients revealed a signifi-
cant effect of pulse width (F(2,8)=13.520;p = 0.003). Post‐
hoc testing with bonferroni correction showed significantly
lower (t(4)=4.142;p = 0.014) x0‐values for 500 μs
(0.5 ± 0.05 mA) than for 130 μs pulses (0.9 ± 0.1 mA). In
the one patient tested twice (pulse width: 250 μs), thresh-
olds remained the same over time (0.25 mA), but the x0‐
values of I/O curves were higher after one year of VNS
therapy (x0=0.5 mA) compared to start (x0=0. 4 mA).
Conclusion: VNS‐induced LMEPs could be reproducibly,
easily and non‐invasively recorded in patients. More
patients need to be tested at both time points to evaluate
stability of LMEP characteristics over time. Furthermore,
low output currents (0.25–1.00 mA) are sufficient to acti-
vate the vagal Aα‐motor fibers. These LMEPs may help to
more objectively optimize stimulation parameters in future.

p739 | Efficacy and Safety of the Aspiresr® VNS
at Ghent University Hospital, Belgium

A Mertens*, K Vonck*, V De Herdt*, A Meurs*, S Hödl*,
S Gadeyne*, F Dewaele†, H Verhelst‡, P Boon*
*Ghent University Hospital, Department of Neurology, Gent, Belgium;
†Ghent University Hospital, Department of Neurosurgery, Gent, Belgium;
‡Ghent University Hospital, Department of Pediatrics and Medical
Genetics, Gent, Belgium

Purpose: The AspireSR® VNS system is the first VNS
device with an automated seizure detection feature provid-
ing stimulation in response to a preprogrammed ictal heart
rate change. This study evaluates the efficacy and safety of
the AspireSR® VNS in a cohort of 10 refractory epilepsy
patients at Ghent University Hospital with a minimum fol-
low‐up of 6 months.
Method: We retrospectively investigated the change in
mean monthly seizure frequency (MMSF), responder rate
(RR) and adverse events (AE) at maximum follow‐up (FU).
Results: Three patients with a 12‐month FU had a reduc-
tion in MMSF from 12 to 4. Four patients with a 9‐month
FU had a MMSF reduction from 13 to 10. Three patients
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with a 6‐month FU had an increase in MMSF from 36 to
54. One patient was seizure‐free during more than
3 months, but had a significant increase in anti‐epileptic
drugs. There was a responder rate of 30%. Six patients
reported less severe seizures. The most frequently reported
AE was hoarseness, experienced by 6 patients. Other AEs
were rare. In 5 patients, the stimulation parameters had to
be adjusted due to AEs.
Conclusion: The first clinical results of the patients
implanted with the AspireSR® VNS system in Ghent
University Hospital show a RR comparable with previous
short‐term VNS studies. There appears to be an increase in
MMSF at 6 months of treatment, probably due to the small
sample size, inclusion of severe childhood epilepsy and
short‐term follow‐up. The safety profile appeared to be
comparable to the non‐cardiac based VNS devices.

p740 | Anti‐Epileptic Drug Profile Extraction on
TMS‐Induced Brain Oscillations

I Premoli*, C Tangwiriyasakul*, E Abela*, MP Richardson*
*King's College London, Basic & Clinical Neuroscience, London, United
Kingdom

Purpose: Two widely prescribed anti‐epileptic drugs, lam-
otrigine and levetiracetam, showed specific modulations of
evoked potentials registered using the combination of Tran-
scranial Magnetic Stimulation and electroencephalography
(TMS‐EEG). In addition to the analysis of TMS‐evoked
EEG potentials, the brain responses to TMS can be quanti-
fied in term of EEG rhythm changes. The spatiotemporal
profile of oscillations induced (i.e. non‐phase locked) by
single‐pulse TMS of the human motor cortex was described
as a synchronization‐desynchronization pattern in the alpha
and beta‐bands, mainly over the stimulated and contralat-
eral sensorimotor cortices. In addition, drugs targeting the
inhibitory neurotransmission helped to disentangle neuro-
physiological properties of those signals and opened new
avenues for potential pharmacodynamics markers. To date,
anti‐epileptic fingerprints of TMS‐induced oscillations have
not been described yet.
Method: TMS‐induced oscillations were registered before
and 2 h after the intake of a single oral dose of levetirac-
etam (3000 mg) and lamotrigine (300 mg) in a placebo
controlled, double blind, crossover design. The effects of
medications on TMS‐induced theta (4–8 Hz), alpha (8–
12 Hz) and beta (13–30 Hz) bands power were tested using
the non‐parametric cluster‐based permutation analysis
approach.
Results: In addition to previous literature, we showed that
the typical TMS‐induced pattern of synchronization‐

desynchronization is followed by a rebound synchroniza-
tion in the alpha‐ and beta‐bands. Compared to pre‐drug,
levetiracetam induces a significant overall suppression of
theta, alpha and beta‐bands from 30 ms to 800 ms post
TMS, whereas lamotrigine had a more specific decrease of
alpha‐/beta‐bands power towards the parietal regions of the
brain at early latencies. The analysis of interactions showed
a stronger alpha‐/beta‐bands suppression by levetiracetam
compared to lamotrigine specifically on late responses.
Conclusion: The possibility to extract drugs profile on
TMS‐induced brain responses provides a direction for
future research on the implementation of these signals as
candidate predictive markers of treatment response in epi-
lepsy patients.

p741 | Short‐Interval Intracortical Facilitation in
Epilepsy

K. Silvennoinen*,†, L. Rocchi‡, N. Schneider*,†, S. Zagaglia*,†,
J. Rothwell‡, S.M. Sisodiya*,†

*UCL Institute of Neurology, Department of Clinical and Experimental
Epilepsy, London, United Kingdom; †Epilepsy Society, Chalfont St Peter,
United Kingdom; ‡UCL Institute of Neurology, Sobell Department of
Motor Neuroscience and Movement Disorders, London, United Kingdom

Purpose: Paired‐pulse transcranial magnetic stimulation
(TMS) may be used to study neuronal circuits projecting to
the corticospinal tract in the motor cortex. Short‐interval
intracortical facilitation (SICF) occurs when a near‐thresh-
old conditioning stimulus follows a test stimulus at the
same intervals as observed between I‐wave discharges.
SICF is thought to reflect phase‐specific interactions
between neuronal populations producing I‐waves. As such,
it could be altered in conditions with abnormal interneuron
function, such as some epilepsies. Studies on SICF have
not been reported in epilepsy.
Method: TMS was performed in five healthy controls and
13 patients with epilepsy. Three patients had genetic gener-
alised epilepsy whereas epilepsy type was focal in eight;
epilepsy type was unconfirmed in two. None had a genetic
diagnosis. All patients were on antiepileptic drugs (AEDs).
Test stimulus was set to evoke MEPs of ~1 mV in the first
dorsal interosseous muscle and conditioning stimulus inten-
sity was 90% of resting motor threshold. SICF was mea-
sured at inter‐stimulus intervals (ISIs) of 1.3 ms, 2.1 ms,
2.6 ms, 3.3 ms and 4.4 ms, and was expressed as the aver-
age ratio of conditioned/unconditioned MEP amplitude
based on 12 trials per state. Repeated‐measures ANOVA
was used to study the effect of group (patient vs control)
and ISI on SICF.
Results: There was a significant effect of ISI on SICF
(F4,64 = 7.91, p < 0.001). Facilitation was greatest at ISI
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1.3 ms in both groups. This was followed by a trough and
subsequent second peak at 2.6 ms in both groups. In
healthy controls, further expected troughs and peaks were
seen at 3.3 ms and 4.4 ms; these were less distinct in
patients.
Conclusion: Our preliminary findings suggest the pattern
of facilitatory interactions between I‐waves is not signifi-
cantly altered in the epilepsies. We aim to study a larger
number of patients with epilepsy, including those with syn-
dromes likely linked to abnormalities in short‐interval intra-
cortical inhibition.

p742 | Intracranial Direct Stimulation and Acute
Psychosis

E.C. Blanco*, D.R. Leiva*, I.M. Téllez*, F.G. López*,
A.D. Pedraza*, M.C. Martínez*
*Hospital Clinic Barcelona, Epilepsy Unit. Neurology, Barcelona, Spain

Purpose: Psychosis related to epilepsy is classified as
interictal, ictal or postictal (PIP) according to temporal cri-
teria. PIP symptoms are highly variable, ranging from posi-
tive to negative. Known risk factors are temporal lobe
epilepsy (specially bitemporal), poor control of seizures,
history of status epilepticus, early age of onset and family
history of psychosis. The aim of this study is to determine
if intracranial direct stimulation (IDS) increases the risk of
acute psychotic symptoms (APS) in patients with focal epi-
lepsy undergoing invasive‐electroencephalography (EEG)
monitoring.
Method: We reviewed patients with refractory focal epi-
lepsy who underwent invasive EEG monitoring and IDS at
our unit between January 2009 and December 2017. Prior
to IDS patients received antiepileptic drug dose. Demo-
graphic, clinical, neurophysiological, neuropsychological
and neuroimaging data were analyzed. Patients with pri-
mary psychiatric disorders were excluded.
Results: Thirty‐one patients were included, median age
37.7 years, 19 women (61.3%). Median age at epilepsy
onset was 16.3 years. Seizure frequency during invasive
monitoring was 15 (IQR: 29–6). Six (19%) patients had
had in the past at least one episode of PIP, and 3 (10%)
were diagnosed of interictal dysphoric disorder. APS time‐
locked to IDS are seen in 6 patients (19.4%), median age
of 48.4 years and 5 were women. Neuropsychology
showed non‐dominant fronto‐temporal dysfunction in 3
patients, non‐dominant frontal dysfunction in 2 and diffuse
dysfunction maximum fronto‐temporal in 1. All responded
to antipsychotic drugs. Patients with APS had similar age
of onset and number of seizures after DIS compared to the
rest. Half of the patients with APS after IDS (n:3) had

presented prior PIP compared to 20% in the other group,
and only 1 patient have had PIP in video‐EEG monitoring.
Conclusion: Acute psychotic symptoms after IDS were
seen in 19% of patients. Temporal lobe dysfunction and
previous PIP are more frequently present in this patients.

ORGANISATION OF CARE 2

29 AUGUST 2018

p743 | The Yield of Early Intervention at the
First Epileptic Seizure

E. Ménétré*, F. Picard*, F. Pittau*, M.I. Vargas†, S. Vuillemoz*,
M. Seeck*
*University Hospital of Geneva, EEG & Epilepsy Unit, Dept of
Neurology, Geneva, Switzerland; †University Hospital of Geneva,
Neuroradiology Unit, Dept of Neurology, Geneva, Switzerland

Purpose: Rapid comprehensive care (< 30 days) of a first
seizure event has been found useful in terms of diagnostic
precision. Here we present extension of our findings with
special focus on patients with newly onset epilepsy (NOE).
Method: We reviewed our database of patients (>
16 years) with their first event coming to medical attention
between 3/2012 and 3/2017. In addition we identified the
number of relapses leading to admission in the emergency
department (ED) as a marker of quality care.
Results: A total of 635 patients were identified (mean
age 49 ±21, range: 16–97), of which 320 (50%) received
a diagnosis of epilepsy (mean age 50 ±21 range 16–97).
In the NOE group, there were two age peaks: 16–25 and
66–75y. Mean duration of follow‐up was 323 days. 97%
of NOE patients had a standard EEG. 51% had their EEG
within 24 h, of which 31% showed epileptiform dis-
charges. If the EEG was obtained later, only 19% had
spikes (p = 0.079). 25% patients underwent longterm‐
EEG, with an additional gain of 24%. 71% of NOE
patients had a MRI, of which vascular lesions were
described most frequently. Patients seen <30 days by an
epileptologist suffered less often relapses necessitating ED
visits, compared to those who were seen at a later
moment (p = 0.039).
Conclusion: Early intervention is associated with a higher
yield of standard EEG and less frequent ED visits, lead-
ing to earlier definite diagnosis and lower health costs.
The age peak of 66–75 years and the predominance of
vascular lesions point to a shift in the demographic distri-
bution of first seizure consultation, requiring early close
collaboration with cardiologists, given the similarity of
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symptoms of cardiac syncope, transient ischemic attack
and focal seizures.
Acknowledgments: Sponsored by SNF 163398 (MS) and
169198 (SV).

p744 | “Epilepsy Nurses Makes A Difference!”
The Nurse's New Role Increase the Quality of the
Cognitive Examination of Children with Epilepsy
and Binds Interdisciplinary Collaboration
Together

A. Brodersen*, L. Westergaard*, K. Ehrenreich*
*Danish Epilepsy Centre, Neuropaediatric Department, Dianalund,
Denmark

Purpose: At our Pediatric Epilepsy unit we rule out cogni-
tive clinical investigations of children. The initial team con-
sisted of psychologists and teachers, but were expanded
with nurses in August 2017. We would like to highlight
the changing role of the nurse in the investigation of chil-
dren with epilepsy and accompanying behavioral/cognitive
difficulties.
Method: As it is not possible to assess the effect of the
nurse′s new role in families who have been through an old
and a new clinical investigations, we therefore tried to find
indicators as to whether it has had any effect that the nurse
has become part of the investigation. Based on a qualitative
approach with a semi‐structured research interview, we
have interviewed a teacher and a psychologist from the
department, both of whom have participated in previous
studies.
Result: The teacher and the psychologist experiences that
the nurse′s new role creates a connecting thread throughout
the clinical investigations, after the new teams are formed.
All parties believe that it provides greater security for the
families. The nurse′s observations enables the teacher and
psychologist to see the child from several angles as the
nurse can submit with their nursing reviews. Similarly, the
nurse has contributed with knowledge of epilepsy and its
consequences in the initial and final conversations with the
family. This means that the teacher and the psychologist
has been able to produce a better overall report to the
families.
Conclusion: The study indicates that the nurse′s new role
on the teams increases the overall quality of the process, as
well as the specific nursing field. This highlights that the
nurse contributes to a greater understanding and knowledge
about the child and/or the family′s difficulties and supports
the family in their coping. Further research in the field is
needed.

p745 | Pre‐Hospital and Emergency Care of
Adult and Paediatric Seizure – An Hospital Based
Review

V. Espírito Santo*, R. Jesus*, M. Mendes*, R. Chorão†,
P. Guimarães*
*Centro Hospitalar Trás‐os‐Montes e Alto Douro, Vila Real, Portugal;
†Centro Hospitalar do Porto, Porto, Portugal

Purpose: Patients with seizures are commonly seen in pre‐
hospital (PH) setting and in emergency services (ES)
because of epilepsy, symptomatic seizures or injuries fol-
lowing a seizure. Therefore they may need advanced inter-
ventions that could determine their final outcome. Our
objective is to evaluate the health care required for these
subjects in PH setting and in ES.
Method: Retrospective one year study of patients admitted
in the ES due to seizures who received PH care. PH and
ES records were reviewed for epidemiological data, past
medical problems, type of seizure, aetiology, therapeutic
options and evolution.
Results: Thirty‐eight patients were admitted for seizure
(Female 17: Male 21), aged between 1 and 90 years. Three
patients had focal seizures, 3 focal seizures with secondary
generalization, 2 myoclonic generalized seizures, 30 gener-
alized tonic‐clonic seizures. Eighteen patients needed PH
intravenous medication (15 diazepam, 2 midazolam, 1
propofol). In the first evaluation in the ES, 22 patients were
in their usual state, 12 were in postictal state, 3 were in
focal status epilepticus and 1 was in non‐convulsive status
epilepticus. Twenty one patients needed intravenous medi-
cation (5 diazepam, 2 phenytoin, 7 valproic acid, 15 leve-
tiracetam). Subsequent evaluation concluded that 12
patients had acute symptomatic seizures due to infection,
metabolic disturbance or subdural or subarachnoid haemor-
rhage, 2 had seizure due to brain neoplasm, 14 patients had
epilepsy (10 usual epileptic seizure, 4 seizure due to poor
therapeutic adherence) and 10 patients had seizure of
unknown aetiology. Fifteen patients were hospitalized and
23 patients were discharged home.
Conclusion: There is little research on the criteria that
should be used in PH care on epilepsy. In the future further
research is needed to improve care and education for
patients and their families.
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p746 | Integrating the Systematic Assessment of
Psychological States in the Epilepsy Monitoring
Unit: Concept and Compliance

R. Michaelis*
*Christian Doppler Klinik, Paracelsus Medical University of Salzburg,
Salzburg, Austria

Background: Admission to the Epilepsy Monitoring Unit
(EMU) for long‐term video‐EEG monitoring (VEEG) con-
stitutes the diagnostic Gold standard in epileptology. While
it was Berger's original intent to resolve the mind‐body
problem, we now know that qualitative EEG analysis has
little to add to the investigation of the nature of mental
states. The assessment of psychological states is not a com-
mon diagnostic element during EMU admission. In this
prospective pilot study the concept of a high‐frequency sys-
tematic monitoring approach to psychological states is out-
lined and tested for patients’ compliance to evaluate if its
integration in the EMU is feasible and if admitted patients
benefit from the discussion of EMU stay‐related cognitions
and emotions.
Methods: The process‐monitoring is technically realized
by an internet‐based device for data collection, the Syner-
getic Navigation System (SNS). A convenient sample was
enrolled: All patients (18 years and older) and who were
admitted to the EMU between November 6th 2017 and
January 22nd 2018 were approached on the first day of
admission and recruited if they consented. The daily SNS
questionnaire included eight fixed and up to six personal-
ized items. Each enrolled patient was provided with a
tablet. The self‐assessments were collected every five hours
prior to meal times (6:30am, 11:30am, and 4:30 pm) and at
9:30 pm. The resulting time series, i.e. the detailed visual-
izations of the patients’ replies, were discussed with the
participants during one feedback session at the end of the
EMU stay.
Results: Twenty‐one patients were consecutively recruited
(72% of all eligible patients). Compliance rates were high
(median: 82%, range 60%–100%) amongst the respondents.
Nine patients (43%) reported that they learned something
meaningful about themselves after the more in‐depth feed-
back discussion of the individual time‐series
Conclusion: The results support the feasibility and poten-
tial benefits of high‐frequency monitoring of psychological
states in routine EMU settings.

p747 | European Audit of Seizure Management
in Hospitals (Euronash): Preliminary Results of
the Audit in Austria

T. Kobulashvili*, C. Granbichler*,†, L.J. Rainer*,‡, N. Renz*,
E. Trinka*,§,¶

*Department of Neurology, Christian‐Doppler‐Klinik, Paracelsus Medical
University of Salzburg, and Centre for Cognitive Neuroscience, Salzburg,
Austria; †Sheba Medical Center, Department of Neurology, Tel Hashomer,
Ramat Gan, Israel; ‡Paris Lodron University of Salzburg, Department of
Psychology, Salzburg, Austria; §Spinal Cord Injury and Tissue
Regeneration Centre, Salzburg, Austria; ¶Institute of Public Health,
Department of Public Health, Health Services and HTA, UMIT, Hall in
Tirol, Tirol, Austria

Purpose: To assess the organization and delivery of care
for adult patients presenting to the Emergency Department
(ED) with seizure.
Method: We undertook a retrospective audit of 78 consec-
utive attendances to the four EDs across country of Salz-
burg between 1st August 2016 and 31st August 2017. Care
received during ED admission, prior care from epilepsy or
neurology service, and onward care provided after dis-
charge from the hospital were audited. All data were
recorded anonymously and analysed by using descriptive
statistics.
Results: Of the 78 attendances (39% women, median age
53 years, range 18–92 years) 82% had prior diagnosis of
epilepsy, 9% presented with a first seizure, and 9% with
acute symptomatic seizures. Thirty‐three (42%) patients
were on monotherapy, 21 (27%) on polytheraphy, and 24
(31%) patients were not receiving antiepileptic drug (AED)
treatment on admission. Of those 24 patients, in ten, AED
therapy was initiated before they were discharged from the
hospital. Most patients had their blood pressure and tem-
perature measured on admission, while respiratory rate was
not documented in 79% of patients. AED level was
checked in 32 (59%) of 54 patients. Eye‐witnesses were
not contacted in 2 out of 7 patients with first seizure mani-
festation and in 32 (50%) patients with known diagnosis of
epilepsy. Fifty‐four (69%) of 78 patients were not recom-
mended on driving restrictions. Fifty‐six (72%) patients
were referred to a neurologist or epilepsy specialists for
further evaluation.
Conclusion: Our preliminary results are in line with the
previous studies highlighting the gaps in the epilepsy care
pathway in the EDs. More research is needed to explore
the variability of practices among different sites, and their
standard of care in comparison to national and European
average. We believe that our study will facilitate continues
improvement in the quality of care for patients with epi-
lepsy across Austria.
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p748 | 1 Year Pilot Study of a Technology‐
Enabled Platform for Supporting Patients with
Epilepsy

R. Page*, M. Knight*, K. Symon*
*Poole Hospital, Neurology, Poole, United Kingdom

Purpose: To evaluate the potential of a novel technologi-
cal solution for supporting patients with epilepsy as part of
specialist epilepsy care in Dorset, UK.
Method: A pilot study was conducted of a recently devel-
oped approach (Page R et al, Epilepsia 2016; 57: Suppl.2
p43) to facilitate more rapid communication of seizure
recurrence. Consented patients with a prior diagnosis of
epilepsy were provided with a smartphone application to
record seizures and other information. Additionally a multi‐
sensor wearable device was provided and hospital systems
were configured to provide alerts for emergency atten-
dances or admissions of known patients with epilepsy.
Real‐time notification of seizures, attendances and admis-
sions to the epilepsy care team was provided through
secure mobile technology. In addition to traditional statisti-
cal analysis, anonymized data sets were assessed using
machine learning techniques.
Results: Fifty‐five patients with a diagnosis of epilepsy
were recruited for the smartphone application pilot. Alerts
for admission or emergency attendance on over 800 adult
patients with known epilepsy were also monitored. The
provision of specialist advice to the patient following a sei-
zure in a community setting was reduced by more than a
week. In comparison to the 12 months prior to the pilot,
there was a 30% reduction in admissions and a 10% reduc-
tion in average length of stay. Patients involved in the
study also reported feeling more empowered to manage
their condition.
Conclusion: This technology‐enabled model of care
appears to offer a novel way to support patients with sig-
nificant potential benefits in terms of patient outcomes and
possible savings. There are a number of challenges to pro-
viding this in a traditional care setting. Changes to existing
working practices will likely be needed if patients are to
fully realize the benefits that they may provide. This
approach merits further study.
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p749 | Clinical Characteristics and Prognosis of
Patients with Seizure Secondary to Autoimmune
Encephalitis: A Retrospective Study in East China

Y. Lu*, X. Wu*, J. Wang*, Y. Wang*, G. Zhu*, Z. Hong*
*Huashn Hospital, Fudan University, Neurology Department, Shanghai,
China

Purpose: To evaluate the characteristics, prognosis and
risk factors of patients in east China with seizure secondary
to autoimmune encephalitis.
Method: From February 2014 to Augest 2016, 87 patients
diagnosed with autoimmune encephalitis in Huashan Hospi-
tal were enrolled in our study. After one‐year follow‐up, we
retrospectively analyzed the patients’ clinical details, EEG
performance, brain MRI findings, and the therapeutic out-
come. We compared the clinical characteristics and epileptic
prognosis. The association of the epileptic prognosis and
EEG, brain MRI findings were also evaluated.
Results: Treatment outcomes are assessable in 86 patients
(one patient died), including anti‐GABABR encephalitis
(9), anti‐ LGI1R encephalitis (9), anti‐NMDAR encephalitis
(67), anti‐Caspr2R encephalitis (3). Notably, 2 patients in
our group had both Caspr2R and LGI1R antibody, who
presented neuromyotonia. 1 patient with anti‐ LGI1R
encephalitis had FBDS. 71 patients had seizure, who
underwent both immunotherapy and anti‐epileptic drugs
therapy. 67.6% patients exhibited S‐GTCS, 40.8% patients
exhibited simple or complex partial seizures. 14.1% patients
developed secondary SE. 29.6% patients had seizures
occurring every day. 74.6% of patients with epilepsy had
seizure remission. The main types of anti‐epileptic drugs
used are as follows: levetiracetam (51%), valporate (46%),
oxcarbazepine (38%), carbamazepine (21%). The patients
having slow or normal waves in EEG achieved better sei-
zure control than those having spike‐wave (p = 0.001).
The patients who had limbic lesions portended a lower
likelihood of seizure remission than the patients with other
MRI changes (p = 0.006).
Conclusion: Patients with seizure secondary to autoim-
mune encephalitis may have seizures occurring every week
or less. In our group, most autoimmune encephalitis
patients could be well controlled after immunotherapy and
AEDs treatment. The EEG may show nonspecific changes
with generalized slowing or uni‐ or bilateral epileptiform
activity, but we did't catch typical δ brush in this group of
patients, which may cause by different races. The epilepti-
form discharge in EEG and the limbic lesions in MRI were
predictive for poor prognosis.
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p750 | Patient‐Related Factors Associated with
Accidental Injuries in Patients with Generalized
Tonic‐Clonic Seizures. Results of an Observational,
Cross‐Sectional, Multicenter Study (QUIN‐GTC
study)

X. Salas-Puig*, L. Abraira*, J. Puig†, QUIN-GTC Study Group
*Hospital Universitari Vall d′Hebron, Barcelona, Spain; †Bioclever 2005,
SL, Barcelona, Spain

Purpose: To determine the incidence of accidental injuries
in patients with epilepsy and generalized tonic‐clonic sei-
zures, and its association with patient‐related factors.
Method: Observational, cross‐sectional, multicenter study
in patients with epilepsy and primary generalized tonic‐clo-
nic and/or secondarily generalized seizures. The study was
approved by the Ethics Committee of the Hospital Univer-
sitari Vall d′Hebron. All patients gave written informed
consent. Demographic, clinical data, type and severity of
injuries were recorded. Quality of life (QoL) was assessed
using QOLIE‐10.
Results: 406 patients were included. Mean age: 41.1 (13–
87) years; 47.5% women. Onset of seizures: 25.4 (0–83)
years. Seizures: primary tonic‐clonic (67.2%), partial with
secondary generalization (32.8%), complex partial (23.6%),
simple partial (13.5%), absences (14.8%), myoclonic
(9.6%). Etiology: idiopathic generalized (genetic) (36.9%),
symptomatic or cryptogenic partial (42.9%), symptomatic
or cryptogenic generalized (18.0%), other (2.2%). Number
of seizures in previous 12 months: 1 (41.9%), 2–5 (42.4%),
>5 (15.8%). Current anti‐epileptic treatment: 44.1%
monotherapy. Main drugs: levetiracetam (45.1%), valproate
(20.7%), lamogitrine (20.0%), perampanel (18.7%). 59.6%
of patients had experienced an accidental injury associated
with tonic‐clonic seizures in the previous 12 months, the
most common being head injuries (35.5%), dental injuries
(4.9%), burns (4.9%), fractures (3.9%). 25.1% of patients
had suffered at least one severe injury. Multiple regression
analysis showed that factors associated with a higher prob-
ability to suffer injuries were: etiology (cryptogenic/symp-
tomatic partial and idiopathic generalized) (p = 0.0098),
number of seizures in the last year (>1) (p = 0.0005) and
psychiatric comorbidity (p = 0.0109). Patients with injuries
had a lower QoL socore than patients without injuries,
measured by global QOLIE‐10 score (64.3 vs 71.5;
p = 0.0003).
Conclusion: Cryptogenic/Symptomatic Partial and Idio-
pathic Generalized Epilepsy, occurrence of >1 seizure in
the last year and psychiatric comorbidity are associated
with suffering accidental injuries in patients with tonic‐clo-
nic seizures, resulting in a significant worse QoL.

p751 | Modelling Seizures in Epilepsy – An
Alternative to the Cox Model

L. Bonnett*, J. Hutton†, C. Tudur Smith*, A. Marson‡

*University of Liverpool, Department of Biostatistics, Liverpool, United
Kingdom; †University of Warwick, Department of Statistics, Coventry,
United Kingdom; ‡University of Liverpool, Department of Molecular and
Clinical Pharmacology, Liverpool, United Kingdom

Purpose: Clinical outcomes in epilepsy include time to
12‐month remission and time to treatment failure which are
frequently modelled via Cox's proportional hazards model.
This approach has limitations, especially predicting out-
come for a particular patient. This study compares the
results of a novel alternative for modelling recurrent sei-
zures to those from Cox models.
Method: Data from an RCT (SANAD arm B) that com-
pared valproate, lamotrigine and topiramate in patients with
newly diagnosed generalised or unclassified epilepsy, were
used to estimate risk of seizure recurrence via the Prentice,
Williams and Peterson Counting‐Process (PWP‐CP) model.
This is a multiple time‐to‐event approach to data mod-
elling. Results were compared to Cox models for 12‐month
remission, and first post‐randomisation seizure.
Results: Febrile seizure history, treatment history, neuro-
logical insult, treatment, EEG, and age were significantly
associated with seizure recurrence in the PWP‐CP model.
Gender, relative with epilepsy, and seizure type were also
included in the model but were not statistically associated
with the outcome. The direction of effects within the PWP‐
CP model was generally consistent with the results from
the Cox models but with much narrower confidence inter-
vals, demonstrating improved statistical power. The known
effectiveness of valproate was confirmed via the PWP‐CP
model (e.g. lamotrigine vs. valproate, HR: 1.17, 95% CI:
(1.05, 1.31)). No clinical indication for an EEG reduced
the risk of seizure recurrence in the PWP‐CP model (HR:
0.78, 95% CI: (0.61, 0.99)) but was not detected in the
Cox models.
Conclusion: The PWP‐CP model is an alternative to the
Cox model. It models all post‐randomisation seizures and
demonstrates narrower confidence intervals and thus greater
statistical power than seen with equivalent Cox models.
The increased statistical power means that the PWP‐CP
model may be worth considering as a model of seizure
recurrence for future clinical trials of participants with epi-
lepsy, and other chronic conditions.
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p752 | Long‐Term Postoperative Course of
Symptomatic Epilepsy Associated with Benign
Brain Tumors

Y. Marchenko*, N. Arkhipova†, M. Aleksandrov†, I. Kostenko†,
A. Ulitin‡, M. Tastanbekov‡

*Almazov National Medical Research Centre, Neurology and Psychiatry,
Saint Petersburg, Russian Federation; †Almazov National Medical
Research Centre, Clinical Neurophysiology and Epileptology, Saint
Petersburg, Russian Federation; ‡Almazov National Medical Research
Centre, Neurosurgery, Saint Petersburg, Russian Federation

Purpose: To assess the long‐term surgery outcome in
patients with symptomatic epilepsy associated with benign
brain tumors.
Method: 24 patients (13 females, age 22–66 years) with
tumor‐associated epilepsy (tumor location: frontal lobe – 10,
temporal lobe – 10, parietal lobe – 2, frontoparietal junction –
1, insula – 1 patient) were included into this study. Patients
were admitted to Polenov Russian Neurosurgery Research
Institute in 2013–2016. Patients underwent surgery involving
neurophysiological monitoring. Electrocorticography (ECoG)
was recorded intraoperatively with 2x4 grid electrode (Ad‐
Tech, USA) using “Mitsar‐EEG‐201” system (OOO “Mitsar”,
Russian Federation). One to three years postoperatively all
patients were interviewed with a questionnaire covering pres-
ence and severity of postoperative seizures.
Results: Extent of resection in this group varied between
total (13 cases, 54%), subtotal (3 cases, 13%) and partial (7
cases, 19%). Postoperative seizures twelve months after the
surgery were documented in 17 patients (71%), in 18 months
– in 11 patients (46%). All the patients prone to seizures in
18 months postoperatively were taking antiepileptic drugs
(AEDs). During the surgery 15 (62.5%) patients had intraop-
erative ECoG. In 9 patients out of 15 epileptiform activity
was recorded. ECoG was not obtained in 9 patients due to
technical complications. In this subgroup 8 out of 9 patients
had epileptic seizures in 12 months after the surgery and in 4
patients after 18 months postoperatively.
Conclusion: Postoperative seizures persist in the long‐term
period after total tumor resection in 40–50% of patients
with symptomatic epilepsy and appropriate AEDs dosage.

p753 | The Impact of Generalized Tonic Clonic
Seizure Clusters

V. Reick-Mitrisin*, L. Bertran*, N. Hupp*, N. Shafiabadi*,
X. Zhao*, S. Lhatoo*
*University Hospitals – Cleveland Medical Center, Neurology and
Neurosurgery, Cleveland, OH, United States

Purpose: Analyze evolution of seizure characteristics in
patients with multiple generalized tonic‐clonic seizures

(GTCS). This data may help understanding of the phe-
nomenology of Sudden Unexpected Death in Epilepsy
(SUDEP).
Method: Prospectively analyze patients with ≥2 GTCS
during a single EMU admission, including demographics,
electroclinical features, EEG seizure and suppression dura-
tions, and cardiorespiratory features before and after
GTCS.
Results: Thirty‐four patients (19 male, 15 female) were
analyzed (96 GTCS in 35 EMU admissions). Mean age
was 37 years (median 38, range 10–71). 23 admissions
involved 2 GTCS, 7 involved 3, 2 involved 4, 2 involved
6, and 1 involved 8 GTCS. Epileptogenic zone was gener-
alized in 3 patients, focal in 26 (16 temporal), and
unknown in 5 patients. Mean seizure duration decreased
from 101 seconds, to 75 seconds in the third seizure. Pro-
gressive decrease in EEG suppression duration was seen in
13/33(40%) patients (incomplete data in one). Of four
patients with ≥4 GTCS, none had a consistent EEG sup-
pression pattern. 26 patients had sufficient breathing data
during 29 admissions. 13 had central apnea at least once, 6
showed apnea in all GTCS, and 15 had no apnea; In 5
patients, apnea appeared as seizure number increased, in 2
apnea disappeared, and occurred sporadically in one. One
patient in the study had a near‐SUDEP experience with
apnea/bradycardia/asystole.
Conclusions: Decreases in mean seizure duration, and
EEG suppression duration with each consecutive seizure
indicates there may be a compensatory, seizure‐shortening
mechanism that is up‐regulated with increase in GTC num-
ber. Apnea may be patient‐specific, and unrelated to sei-
zure order. In this limited sample, our findings suggest
there is a protective adaptation as seizures cluster. We
hypothesize that failure to do so may result in SUDEP.

p754 | Risks of Comorbidities that Affect
Mortality Rate of Epileptic Patients in Thailand

S. Tiamkao*,†, A. Thongngam‡, P. Saybungkla†,§

*Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand;
†Integrated Epilepsy Research Group, Khon Kaen, Thailand; ‡Faculty of
Medicine, Khon Kaen University, Medicine, Khon Kaen, Thailand; §Office
Research Development Phramongkutklao College of Medicine and
Phramongkutklao Hospital, Bangkok, Thailand

Purpose: To study the effect of comorbidities on mortality
rate of epileptic patients.
Method: Retrospective cohort study – on the history of all
epileptic patients treated at the hospital (ICD‐10 – code:
G40) from the electronics database of inpatients in the hos-
pitals under the universal health insurance system of the
National Health Security Office (NHSO) from October 1,
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2004 until September 30, 2015 (Fiscal Year 2007–2015),
with follow‐ups until November 13, 2016.
Results: From the total number of epileptic patients that
passed the criteria, i.e., 171,440 persons; 37,441 cases died
(21.84%). Mortality causes of 33,479 cases could be pro-
nounced – an incidence of 3.99 per 100 patients per year
(95% CI 3.95 to 4.03). The rate of survival in one year
was 92.48 (95% CI 92.36 to 92.61). The first cause of mor-
tality was from respiratory diseases (16.58%), while the
second was from neurological complications (12.86%) and
other causes such as no evidence, aging‐related diseases
(12.11%). The greatest factor leading to death among
epileptic patients is cancer (excluding brain tumor), which
risks mortality at 3.92 folds (95% CI 3.61 to 4.26). The
second greatest cause is brain neoplasm, with mortality risk
at 2.15 folds (95% CI 1.93 to 2.40). Underlying diseases
that significantly lead to death include chronic kidney dis-
ease – with the mortality risk at 1.78 times (95% CI 1.69
to 1.89), stroke – with the mortality risk at 1.52 times
(95% CI 1.48 to 1.57), and diabetes mellitus – with the
mortality risk at 1.24 times (95% CI 1.20 to 1.29).
Conclusion: The factors affecting mortality rate of epilep-
tic patients include those unpreventable and treatable. Thus,
the doctors have to treat these risk factors in order to
increase the survival rate of patients with epilepsy.

p755 | Determination of the Risk Factors which
Maintain the Epileptogenesis in the Patients with
Neurocysticercosis

N. Gorincioi*
*Institute of Emergency Medicine, Epileptology, Chisinau, Moldova,
Republic of

Purpose: Neurocysticercosis (NCC) is the most frequent
parasitic infection and a cause of structural epilepsy. The
purpose of this study is to appreciate the risk factors which
can contribute to maintenance of epileptogenesis in the
NCC.
Method: We examined clinical semiology, neuroimaging
and electroencephalography in 60 patients with NCC
divided in two groups: 34 were patients with seizures (I
group) and 26 – seizure‐free (II group).
Results: There were analized clinical, neurophysiological
and imaging parameters in both groups. From the I group
– 24 (70.6%) presented up to 5 lesions on CT, and 10
patients (29.4%) – more than 5. In the II group – 24
(92.3%) had up to 5 lesions and only 2 (7.7%) – more than
5 (χ2=4.34; p < .05). Pearson's coefficient indicate positive
correlation [r = 0.64], and demonstrate that 29.4±7.8%
from the patients with more than 5 lesions, have a greater

risk to develop seizures. Localization of calcified lesions in
the I group was predilected to frontal and temporal regions
(p = 0.00052, chi‐test = 18.2), and correlation coefficient
[r = 0.68] indicate strong correlation between affected zone
and seizure. EEG data were demonstrated that 20 patients
(58.8±8.4%) from the first group had epileptiform dis-
charges, and only 3 patients (8.8%) – presented normal
EEG. Correlation coefficient [r = 0.46] indicated reason-
able correlation between EEG epileptiform discharges and
presence of seizures. In the second group – 3 patients
(11.5%) had epileptiform waves, and 14 patients
(53.8±9.8%) showed normal EEG (χ2=17.24; p < .001),
and Pearson's coefficient [r = 0.803] demonstrated strong
correlation between normal EEG and absence of seizure.
Conclusion: There are some risk factors which maintain
epileptogenesis in NCC: the number of calcified lesions
more than five, localization in the frontal and temporal
zones, and persistent epileptiform discharges on EEG.

p779 | Juvenile Myoclonic Epilepsy: A Focus on
the Efficacy of Therapy and the Rate of Relapses
According to Long‐Term Follow‐Up Data

K.Y. Mukhin*, O.A. Pylaeva*, L.Y. Glukhova*,
N.V. Freidkova*, A.S. Petrukhin*
*Svt. Luka's Institute of Child Neurology & Epilepsy, Troizk, Russian
Federation

Purpose: To determine therapeutic effectiveness and the
frequency of relapse of seizures in patients with Juvenile
myoclonic epilepsy (JME) during a long‐term follow‐up.
Method: The study enrolled 106 JME patients who had
been regularly followed up at the Saint Luka's Institute of
Pediatric Neurology and Epilepsy for 3 to 28 years (mean
8.6 years). The authors detailed the clinical characteristics
of the disease and the results of the investigation in the
observed patients. Methods of investigation included:
video‐EEG monitoring with sleep (every 6–12 month dur-
ing long‐term follow‐up period), MRI or HR‐MRI (usually
once, at the disease beginning), rutine laboratory investiga-
tions, genetics tests (in 11 patients).
Results: The investigation showed that JME was the sec-
ond common type (next to rolandic epilepsy) among all
idiopathic epilepsies. Clinical remission lasting 3 years or
longer was achieved in the vast majority of cases (89.6%);
however, clinical and electroencephalographic remission
was in only 22% of the patients. Treatment was not abso-
lutely ineffective in any of the cases. Monotherapy for
JME was used in most patients (79%), duotherapy in 17%
and polytherapy (3 AEDs) in 4%. Valproate was most com-
monly used as monotherapy for JME (56%); levetiracetam
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and topiramate were more rarely in 13 and 8%, respec-
tively. Unfortunately, despite the high effect of treatment,
the recurrence rate during or after discontinuation of AED
therapy (which was gradually done under guidance of
video‐assisted electroencephalographic monitoring at least
3–4 years after remission) was very high (92%).
Conclusion: The recurrence risk was highest when the
dose was reduced by more than 50% and within the first
year after therapy discontinuation. We identified a number
of factors increasing the recurrence risk after withdrawal of
an AED.
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p756 | Do Antiepileptic Drugs Improve ADHD
Symptoms in Children Diagnosed with ADHD
Associated with Interictal Epileptiform Discharges

D. Socanski*, A. Herigstad†, H. Beneventi*
*Stavanger University Hospital, Division of Psychiatry, Department of
Child and Adolescent Psychiatry, Neuropsychiatry Unit, Stavanger,
Norway; †Stavanger University Hospital, Department of Clinical
Neurophysiology, Neuropsychiatry Unit, Stavanger, Norway

Purpose: Investigate whether antiepileptic drugs (AEDs)
would improve ADHD symptoms in children with ADHD
and IEDs who have no previous history of epilepsy.
Method: Over a period of 6 years 505 children diagnosed
with ADHD, age 5–14 years, performed routine awake EEG
at ADHD assessment. 27 had EEG with IEDs without previ-
ous history of epileptic seizures (SZ). These patients (IED
group) were matched on age and gender with 27 patients
without IED (non‐IED group). The IEDs index was esti-
mated as percentage of time in three categories (0%, <1%,
1%). The response to treatment was considered positive if
significant reduction in ADHD symptoms scores assessed
with ADHD IV rating scale was found. Children from IED
group were initially treated with AEDs for at least 6 months,
and if no positive response had been achieved, they had
opportunity to use methylphenidate (MPH). Children from
non‐IED group were initially treated with MPH.
Results: In the IED group 14 (51.9%) had focal IEDs, 12
(44.4%) showed generalized IEDs, and 1 (3.7%) had both.
The majority 25/27 (92.6%) had short duration of IEDs, the
IEDs index was <1%. There was no positive response
observed to AED treatment in the IED group (10 cases
were treated with AEDs). 24 of 27 (88.9%) children in the
IED‐group were treated with MPH, and positive response

was achieved in 20/24 (83.3%). 25/27 (92.6%) cases from
the non‐IED group were treated with MPH, and positive
effect was found in 22 (88%). Both groups had similar pos-
itive response to MPH. None of the children developed SZ
during follow‐up.
Conclusion: Our data did not support the use of AEDs as
treatment for ADHD symptoms in children with ADHD
and IEDs. ADHD children with and without IEDs had sim-
ilar positive response to MPH.

p757 | Do Antiepileptic Drugs Affect
Psychosomatic Symptoms? A Short‐Term
Observational Study in Patients with Newly
Diagnosed Epilepsy

S.-P. Park*
*Kyungpook National University School of Medicine, Neurology, Daegu,
Korea

Purpose: Antiepileptic drugs (AEDs) have been reported
to have many adverse effects associated with psychoso-
matic symptoms. Many symptoms occur after the initiation
of AED therapy and lead to treatment failure. We exam-
ined the short‐term change of psychosomatic symptoms
with AED therapy in patients with newly diagnosed epi-
lepsy.
Method: Eligible patients started to take a monotherapy by
a clinician preference. Before medical therapy, patients
conducted the Korean version of the Neurological Disor-
ders Depression Inventory for Epilepsy (K‐NDDI‐E) for
detecting depression and the Korean version of the Liver-
pool Adverse Events Profile (K‐LAEP) for detecting psy-
chosomatic symptoms. After a month, they conducted the
same tools again. We measured the change of scores in
these tools between baseline and a month.
Results: At first, 122 patients were enrolled, but 10
patients were excluded because they exchanged an initial
AED for another AED during observation due to serious
adverse effects. The most commonly used AED in 112
patients was levetiracetam (n = 32, mean dose 859.4 mg/
d), followed by zonisamide (n = 22, mean dose 115.9 mg/
d), lamotrigine (n = 20, mean dose 92.5 mg/d), valproate
(n = 19, mean dose 600 mg/d), oxcarbazepine (n = 16,
mean dose 684.4 mg/d), and topiramate (n = 3, mean dose
66.7 mg/d). Various psychosomatic symptoms were allevi-
ated and the overall score of the K‐LAEP were signifi-
cantly decreased after a month (p = 0.002). Suicidal
feeling was not accentuated by AED intake. When compar-
ing AEDs by mood stabilizing properties, tiredness, rest-
lessness, aggression, and sleepiness were alleviated by
mood stabilizing AEDs. When comparing levetiracetam to
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other AEDs, tiredness, aggression, and sleepiness were alle-
viated by other AEDs.
Conclusion: Initiation of a low dose of AEDs in patients
with newly diagnosed epilepsy is not likely to induce psy-
chosomatic symptoms. However, the choice of AED may
be individualized by preexisting psychosomatic symptoms.

p758 | Drug Induced Acute Psychosis in Epilepsy

G. Kiteva-Trenchevska*
*University Clinic of Neurology, Skopje, Macedonia, the Former Yugoslav
Republic of

Purpose: Despite the high association between epilepsy
and psychopathology it is not always recognized and
timely treated by neurologists and the patients are sent to
psychiatrists. The aim is to report the association between
AED treatment with levetiracetam (LEV) as add on AED
for active epilepsy and development of acute psychotic
schizophrenia‐like episode that disappeared on LEV with-
drawal with/without neuroleptic drug (ND) treatment and
discuss the other possible risk factors for psychosis precipi-
tation.
Method: In 45 patients, 22 males, 23 females, on age 32
ys SD 11 with active epilepsy from 360 outpatients with
epilepsy, LEV was introduced gradually as add on treat-
ment to different AEDs (CBZ, OXC, VPA, LTG, Pb,
TPM, CNZ, acetazolamide). Four male patients developed
acute psychosis, one patient with left sided TLE, one
patient with JME, one patients with focal epilepsy and
intellectual disability and one patient with GTKG during
sleep.
Results: Schizophrenia‐like psychosis with delusions, hal-
lucinations, suspicious behavior, hostility and disinhibition
were the clinical presentations of psychopathology associ-
ated with LEV introduction. It was stopped with LEV
withdrawal. ND were used in 3 patients. All four patients
had no a previous history of psychosis. Seizure control was
achieved with LEV in 3 patients and seizure reduction in
1. So forced normalization (alternative psychosis) may be
the case different from the iatrogenic psychoses. Intellec-
tual disability in one patient, behavioral psychopathology
in one and the family history of mental diseases (bipolar
disorder in mother and brother) were the contributing risk
factors to these iatrogenic psychoses.
Conclusion: This report may improve the awareness of
neurologists for AEDs associated psychosis aiming for
timely appropriate treatment of psychosis. The report may
contribute to the research idea of possible mechanism for
psychopathology in epilepsy.

p759 | Dissociative Identity Disorder Seems to be
Quite Frequent in Female Patients Treated for
Psychogenic Non‐Epileptic Seizures in Epilepsy
Centers

C. Kurth*, V. Wegerer†, V. Bernedo*, B.J. Steinhoff*,
C. Winkler*
*Epilepsy Center Kork, Kork, Germany; †Center for Psychiatry
Emmendingen, Emmendingen, Germany

Purpose: The dissociative identity disorder (DIS) is char-
acterized by presence of at least two distinguishable per-
sonality states which alternately take control of a person. It
is considered as a posttraumatic stress disorder. Very little
is known about frequency and characteristics of DIS‐
patients being diagnosed with psychogenic non‐epileptic
seizures (PNES) in epilepsy centers. Therefor we studied
retrospectively inpatients with PNES with regard to DIS
for the last three years.
Method: In the context of our comprehensive trauma‐ther-
apeutic setting we evaluated the patients with SDQ‐20,
CTQ and TEC. Dissociative symptoms were recorded with
FDS. Additional diagnostics were made with BDI, SCL90‐
R and SKID.
Results: In 4 of 39 female patients with PNES (median
age: 43.5 years (18–65)) diagnosis of DIS was confirmed
(10.3%). In one patient DIS was highly probable (2.6%).
Compared to plain PNES‐patients complex traumatisation
(80% versus 61.7%), moderate to high‐grade depression
(60% versus 47.1%), specific phobia (40% versus 11.8%),
dissociative movement disorder (60% versus 14.7%), disso-
ciative anaesthesia and sensory loss (20% versus 11.8%),
dissociative amnesia (40% versus 0%) and substance abuse
in history (20% versus 11.8%) is more often found. 60%
showed a mixed dissociative disorder (versus 17.8%).
Epileptic seizures were uncommon (20% versus 55.9%).
No artificial seizures or learning disability were found (0%
versus 8.8% and 32.4%, respectively).
Conclusion: DIS‐prevalence >10% in our patients is
higher than in most general psychiatric patient populations
(about 5%). Therefore DIS seems to be quite frequent in
PNES‐patients treated in epilepsy centers. Due to severity
complex traumatization and mixed dissociative disorders,
depression, specific phobia and substance abuse in history
are found frequently whereas concomitant epilepsy is rare.
Normally DIS‐patients do not talk about symptoms on their
own initiative. Therefor attentive listening during anamne-
sis, diagnostics and therapy is very important not to miss
the diagnosis.
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p761 | May Psychiatric Disorders Predict the
Response to Antiepileptic Drugs?

G. Mazuela Aguila*, M. Quintana*, E. Santamarina*,
S. Cazorla*, J.A. Mauri†, X. Rodriguez-Osorio‡, F.J. Lopez-
Gonzalez‡, M. Gomez-Eguilaz§, M. Barcala¶, P. Esteve**,
J.J. Baiges**, J. Abril-Jaramillo††, J. Rodríguez-Uranga††,
M.D. Castro-Vilanova‡‡, L. Abraira del Fresno*, J. Salas-Puig*,
M. Toledo§§

*Hospital Universitari Vall d′Hebron, Neurology, Barcelona, Spain;
†Hospital Clinico Universitario Lozano Blesa, Zaragoza, Spain; ‡Hospital
Clinico Universitario de Santiago, Santiago de Compostela, Spain;
§Hospital San Pedro, Logroño, Spain; ¶Hospital Universitario de
Tarragona Joan XXIII, Tarragona, Spain; **Hospital Verge de la Cinta,
Tortosa, Spain; ††Centro de Neurología Avanzada, Sevilla, Spain;
‡‡Hospital Alvaro Cunqueiro, Vigo, Spain; §§Hospital Vall dHebron,
Neurology, Barcelona, Spain

Purpose: Psychiatric and behavioural adverse events
related to antiepileptic drugs (AEDs) are a major concern
due to the impact on efficacy. Moreover, they are more
likely to occur in patients with psychiatric disorder back-
ground (PDB). The aim of this study is to evaluate the
impact of PDB on the anger and mood status in patients
with focal epilepsy that were switched to a new treatment.
Methods: Two databases from two prospective studies
(ESLIRA and BRIVIACT) were unified to make a sub‐ana-
lysis based on the psychiatric history. Patients with focal
onset seizures, ≥18‐year‐old and ≤2AEDs at baseline were
recruited. They started different AEDs at baseline and com-
pleted the State‐Trait Anger with the Expression Inventory
2TM (Staxi‐2TM), Hospital Anxiety and Depression Scale
and Quality of Life in epilepsy inventory (QOLIE‐10). The
control was collected between three and six months later.
Results: We recruited 104 patients, 47.1% women, mean
age 48.5 (range 18–84), mean age at seizure onset
35.3 years (standard deviation 21), and median epilepsy
duration 5.5 years (range 0–64). 61.2% were focal epilepsy;
45.1% had temporal lobe epilepsy; 46.5% were of unknown
etiology. 28.2% reported previous psychiatric disorders,
and 46% were switched to a new AED due to side effects
or lack of efficacy (41.3%). Patients with and without PDB
improved their seizures (p < 0.001 and p = 0.001, respec-
tively). Only patients without PDB improved anger expres-
sion index (p = 0.003), and also on anger trait (p < 0.001).
Anxiety and depression also improved only on those
patients without PDB (p < 0.001). Patients ≤50 year‐old
did a better performance on anger expression index
(p < 0.001) and QoLIE‐10 (p < 0.001) while older patients
did not show differences.
Conclusions: The history of psychiatric disorder and age
>50 are single factors that shows a worse anger, mood and
quality of life outcomes related to AED treatment response.

p762 | Features of Metabolism of F18‐
Fludeoxyglucose in Brain Among Patients with
Epilepsy and Associated Depression

A. Roshka*, T. Kapustina*, L. Lipatova*
*Federal State Budget Institution “National Medical Research Centre of
Psychiatry and Neurology named after V.M. Bekhterev” of Ministry of
Health of the Russian Federation, St. Petersburg, Russian Federation

Purpose: The Aim of the study is to investigate the meta-
bolism of fludeoxyglucose (F18‐FDG) in the brain of a
patients with epilepsy and associated depression (PED) in
interictal period by the method of positron emission tomog-
raphy (PET).
Method: We examined 20 patients with depression (PD)
and 20 (PED) using MRI and FDG PET of the brain, EEG
and EEG‐VM. As group of control 20 healthy volunteers
(HV) investigated earlier were used.
Results: PED revealed increased F18‐FDG metabolism
occurred in dorsolateral, ventrolateral, and medial areas of
the prefrontal cortex (left greater than right), parietal cortex,
and dorsal anterior cingulate. Areas of decreased metabo-
lism were noted in both anterior and posterior insular
regions left as well as right hippocampal and parahip-
pocampal regions. In comparison to metabolism levels in a
group of HV, the increase in prefrontal metabolic activity
represented a normalization of previously reduced meta-
bolic activity, whereas the reduction in pregenual anterior
cingulate activity represented a decrease from previously
elevated metabolic levels. PD demonstrate frontal hypome-
tabolic activity accompanied by hypermetabolism in certain
limbic regions. It is unclear whether successful antidepres-
sant treatments reverse these abnormalities or create new
resting levels of metabolism.
Conclusion: Thus, the research highlights a unified patho-
genetic mechanism of negative aspect of neuroplasticity of
these two diseases (which occurs in F18‐FDG hypometabo-
lism in regions of interest). The obtained results reveal
changes of brain structure which lead us to conclusion of
close connection between physiological and anatomical
parts of this question. These results provide further basis
for a dysfunction in cortical‐limbic circuitry.

p763 | PCDH19 Girls Clustering Epilepsy
Carries Significant Risk of Psychotic Disorder
after Childhood

I. Scheffer*,†,‡, D. Vlaskamp§,¶, A. Bassett**, J. Robblee††,
J. Sullivan‡‡, L. Sadleir§§, D. Andrade**
*University of Melbourne, Medicine and Paediatrics, Heidelberg,
Australia; †Florey Institute of Neuroscience and Mental HealthI,
Heidelberg, Australia; ‡Royal Children's Hospital, Parkville, Australia;
§University Medical Centre Groningen, Groningen, Netherlands;
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¶University of Melbourne, Heidelberg, Australia; **University of Toronto,
Toronto, Canada; ††Toronto Western Hospital, University of Toronto,
Neurology, Toronto, Canada; ‡‡University of California, San Francisco,
San Francisco, United States; §§University of Otago, Wellington, New
Zealand

Purpose: To investigate if psychotic disorders are a later
life feature in females with PCDH19 Girls Clustering Epi-
lepsy (GCE).
Method: We evaluated behavioural and psychiatric prob-
lems in 54 females with PCDH19 GCE: 45 from the epi-
lepsy genetics research database in Australia and New
Zealand (40) and investigators’ clinical practices in Canada
and US (14). Psychotic disorders were diagnosed using the
Diagnostic and Statistical Manual of Mental disorders
(DSM‐V).
Results: We identified 8 females from 7 families who
developed a psychotic disorder, with two additional women
experiencing psychotic symptoms. Of those with a psy-
chotic disorder, 6 had schizophrenia, 1 a schizoaffective
disorder, and 1 an unspecified psychotic disorder. Median
age at onset of psychotic symptoms was 21 years (range
11–28 years). These psychotic disorders occurred in the
setting of mild (4), moderate (2) and severe (1) intellectual
disability with normal intellect in one, and ongoing sei-
zures in 4/8 females. Four patients had pre‐existing beha-
vioural problems, including aggression and anxiety (3).
Three had an autism spectrum disorder. For the remaining
two, an adolescent had recurrent episodes of post‐ictal psy-
chosis and a 75 year old woman had major depression with
psychotic features. Of our total cohort of 45 females, 36
females were aged 11 years or above, and 8 (22%) had
developed psychotic disorders.
Conclusion: Psychotic disorders are a later‐onset manifes-
tation of PCDH19 GCE, most frequently presenting as
schizophrenia spectrum disorders. All women with
PCDH19 GCE require close monitoring for later‐onset psy-
chiatric disorders which can be very challenging to man-
age.
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p764 | The Clinical Spectrum of New Onset
Status Epilepticus

T. Chakraborty*, S. Hocker*
*Mayo Clinic, Neurology, Rochester, MN, United States

Purpose: There is a paucity of data on patients with new
onset status epilepticus (NOSE), which accounts for half of
first episodes of status epilepticus (SE). We aimed to
describe the clinical characteristics of these patients and
assess predictive variables on their outcomes.
Method: A retrospective review of adult patients with
NOSE admitted to Mayo Clinic, Rochester, Minnesota
between 1990 and 2015 was performed. NOSE is SE with-
out prior history of seizures; myoclonic SE was excluded.
SE was defined as per the 2015 International League
Against Epilepsy guidelines. Patient demographics, SE eti-
ology, SE severity score (STESS), 6‐month mortality, and
functional outcomes were recorded. Poor functional out-
come was a modified Rankin scale (mRS) score ≥3 at last
follow‐up.
Results: 210 patients were included. 71.0% patients had
convulsive SE (CSE), 29.0% had non‐convulsive (NCSE);
51.9% had refractory SE (RSE), and 48.1% had non‐refrac-
tory SE (NRSE). Mean age at onset was 62 years (range
18–96); 65.2% were ≥60 years. SE etiologies ranked as
acute (49.5%), progressive (19.0%), remote (18.1%), and
unknown (13.3%). 6‐month mortality was 30.0% and
67.6% patients had poor functional outcomes; mean follow‐
up was 16 weeks (range 1–416). No significant differences
existed in mRS between patients with CSE versus NCSE.
Predictors of poor functional outcome were age ≥60
(p = 0.01, OR 2.18, CI 1.20–3.98) and etiology
(p = 0.04). STESS predicted poor functional outcome
(p = 0.01) and 6‐month mortality (p < 0.01). Progression
to RSE did not impact mortality but increased the likeli-
hood of poor functional outcome (p = 0.03, OR 1.90, CI
1.06–3.41). STESS (p < 0.01) and SE type (p < 0.01) pre-
dicted RSE.
Conclusion: Two‐thirds of patients with NOSE were over
65 years of age with acute or progressive symptomatic eti-
ology, resulting in poor functional outcomes. Further
prospective investigations assessing the course and out-
comes of these patients would be useful in management
and functional prognostication.
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p765 | Clinical and Electrophysiological
Correlation of Refractory Status Epilepticus (SE)

E. Tsitlidze*, I. Rukhadze†, I. Verulashvili*
*New Vision University Hospital, Tbilisi, Georgia; †Central University
Clinic after Academic N.Kipshidze, Tbilisi, Georgia

Purpose: Status Epilepticus is severe illness, which needs
urgent intervention and it is characterized by the high mor-
tality. Timely and correct management of SE is important
for determining an outcome. The main goal of our research
was to evaluate status epilepticus in patients with coma and
from them to differentiate ones having medicament resis-
tant forms.
Methods: For every patient we have used long‐term‐ EEG
monitoring in dynamics and also CT and MRI diagnostics.
The degree estimation of coma was done through GCS.
Results: Under our clinical observation there were 11
patients with medicament resistant status epilepticus. Their
conditions varied, because of different types of damages,
such as: autoimmune encephalopathy, amaurotic idiocy,
post hypoxic disorders of brain, and etc. The most difficult
to manage was the status epilepticus in patients with
autoimmune encephalopathy. The recurrence exacerbated
the progress of disease and the status practically became
uncontrollable in some of cases. Status epilepticus in
patients with post anoxic brain damage finished with exi-
tus. In all the case we have founded some specific epileptic
patterns on EEG monitoring. We used anticonvulsive drugs
in different combinations and after all we were changing
them depending on the development of main diseases.
Conclusion: Performed clinical and electrophysiological
researches show correlations of these parameters. Also, we
can say that the resistant status epilepticus is dependent on
the development of main pathology. In the management, it
is tostart timely and appropriate treatment in order to get
the positive outcome. Unfortunately, in some of the cases
it wasn't possible to manage treatment for recovery.

p766 | Intravenous Fosphenytoin at 20 mg/kg: Is
It Enough in Indian Children with Status
Epilepticus?

K. Srivastava*, S. Bhartiya*, V. Gavli*, R. Patil*,
S. Rajadhyaksha*
*Bharati Vidyapeeth University Medical College, Pediatrics, Pune, India

Purpose: IV Fosphenytoin at 20 mg/kg is used in manage-
ment of status epilepticus, in accordance with Indian Pedi-
atrics guidelines. We wanted to study whether this dose is
efficacious, well tolerated and whether adequate serum
Phenytoin levels are achieved in Indian children.

Method: Prospective interventional study in Indian children
admitted to PICU and emergency ward with status epilepti-
cus, who were loaded with IV Fosphenytoin at the dose of
20 mg/kg of estimated body weight. 51 such patients admit-
ted between October 2016 to September 2017 were included.
A serum sample was collected at 90 min after loading dose
to estimate Phenytoin, albumin and creatinine levels. The
samples were tested by CLIA method. A clinical note of con-
trol of seizures, possible etiology, need of further anticonvul-
sant, toxicity etc. were recorded on the case record form.
Results: As the actual weight was taken later, the mean dose
of fosphenytoin received was 20.22 mg/kg (15.15 to 25 mg/
kg). Serum Phenytoin levels were in therapeutic range in
23.5%, sub‐therapeutic in 31% and in toxic range in 48%
children. Seizures did not respond in five children: one of
whom had sub‐therapeutic level and 2 each had therapeutic
and supra‐therapeutic levels. Only 1 child showed clinical
toxicity, whose levels were in therapeutic range.
Conclusion: 20 mg/kg of IV Fosphenytoin is safe and
effective in controlling seizures in 90.5% of Indian children
with status epilepticus, irrespective of serum phenytoin
levels. Hence routine monitoring of serum phenytoin levels
may not be required.

p767 | Efficacy and Safety of Intravenous
Lacosamide in Patients with Acute Seizure and
Status Epilepticus at Medical Intensive Care Unit:
A Retrospective Study

T. Suansanae*, P. Dilokpattanamongkol*, V. Tangsukaritvijit†

*Faculty of Pharmacy, Mahidol University, Department of Pharmacy,
Bangkok, Thailand; †Faculty of Medicine Ramathibodi Hospital, Mahidol
University, Department of Internal Medicine, Bangkok, Thailand

Purpose: The objective of this study was to evaluate the
efficacy and safety of intravenous (IV) lacosamide in
patients with acute seizure or status epilepticus at medical
intensive care unit (ICU).
Method: A retrospective chart review was conducted at
medical ICU of Ramathibodi Hospital, Bangkok, Thailand.
Patients aged ≥18 years old who were diagnosed as acute
seizure or status epilepticus and were received IV lacosa-
mide at least 1 dose during March 2015 to October 2017
were recruited. Clinical outcome and adverse events were
collected.
Results: Of 51 patients were received IV lacosamide in
our hospital during the study period, only 9 patients were
matched and included. Most of our participants were male
(78%) with average age of 58 years old (range 24–85).
Four of them developed acute seizure, and the rest were
status epilepticus which 3 and 2 patients had convulsive
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and non‐convulsive status epilepticus, respectively. Of
these, IV lacosamide was prescribed as adjunctive treat-
ment. All of them were received loading dose of IV lacosa-
mide (100–200 mg) and then continued with 100–400 mg
of IV lacosamide. Seizure frequency in patients with acute
seizure were reduced 75–80% from baseline. While, there
were only 38.5% reduction of seizure frequency in patients
with status epilepticus. No adverse events were reported.
Conclusion: Intravenous lacosamide had a favorable treat-
ment outcome as adjunctive treatment for seizure control in
medical ICU patients. From our result revealed that patients
with acute seizure might have more beneficial effect than
whose had status epilepticus. However, randomized con-
trolled study should be further conducted to confirm our
findings.

p768 | Long Term Predictive Factor for Poor
Outcome in Refractory Status Epilepticus

K. Asavaveeradech*, T. Yadee*
*Prasat Neurological Institute, Neurology, Bangkok, Thailand

Purpose: To identify predictive factors for poor outcome
after refractory status epilepticus.
Method: This is a retrospective study of 70 adult patients
with status epilepticus from January 2012‐ January 2017 in
Prasat Neurological Institute in Thailand. Our inclusion cri-
teria are refractory status epilepticus, age >16 year. The
exclusion criteria is patient with post‐anoxic events. Base-
line characteristics, etiology of status epilepticus, electro-
graphic data, STESS score, treatment of status epilepticus
and complications were recorded. We used modified rankin
scale at 1 year to compare good outcome [mRS = 0–3,
return to baseline] and poor outcome [mRS =4–6, severe
disability or death].
Results: We identified 26 patients with refractory status
epilepticus. During 1 year follow up. Forty‐six percent
have poor outcome. After logistic regression analysis we
found four factors associated poor outcome including
1. fatal etiologies [p = 0.045].

2. Non‐convulsive status epilepticus [p = 0.021].

3. medical complications [p = 0.033].

4. treatment‐related complications [p = 0.008] were
associated with poor outcome in refractory status
epilepticus patients.

Conclusion: The outcome is worse in patients with fatal
etiologies, non‐convulsive status epilepticus, medical com-
plications and treatment‐related complication.
Keywords: Refractory status epilepticus, status epilepticus,
predictive factors of status epilepticus.

p769 | Electroencephalography Abnormalities in
Intensive Care Unit and Frequency of Non‐
Convulsive/Convulsive Status Epilepticus in Long
Term Monitoring

K. Aslan*, Ü. Satılmış*, T. Pekoz*, T. Demir*, Ş. Bıcakcı*,
H. Bozdemir*
*Çukurova Univercity Faculty of Medicine, Neurology Department,
Adana, Turkey

Purpose: Non‐convulsive (NC) and convulsive status
epilepticus (CSE) occur with high frequency in the inten-
sive care unit (ICU). NC is difficult to diagnose in the
comatose patients. The aim of this study is to evaluate the
electro‐clinical properties of long term electroencephalogra-
phy (EEG) monitoring in ICU and the rate of NC/CSE.
Method: This was a 1 year, retrospective study involving
patients with altered mental status in ICU. The EEG moni-
toring performed for 1–24 h of a patients, or repeated
EEGs have been done. Only one EEG of a patient included
in this study.
Results: This study consisted of 219 patients (50.7% men)
with a mean age of 57.02 ± 18.9 (16–95) years. The most
common EEG findings were lateralized epileptic activity
(30.6%), generalized slowness of background (30.6%). The
rate of NC/CSE was 5%, and EEG with postictal findings
were 1.8%. On the other hand 22.7% of the patients have
had convulsion on the follow up in the ICU. The pre ‐diag-
nosis of patients with NC/CSE were; epilepsy (3), convul-
sion (2), stroke (2), malignancy (2), metabolic (1),
dementia (1).
Conclusion: NC/CSE are not rare in ICU as shown in this
study. NC/CSE are an emergent condition warranting expe-
dited diagnosis and management. Long term monitoring is
essential for diagnosis of these patients.

p770 | Propofol‐Related Infusion Syndrome in
Refractory Status Epilepticus. An Underestimated
Fatal Complication

M.D. Villar Martínez*, D.M. García Álvarez*, M.J. Hernández
García*, R. Marrero Abrante†, T. González Fernández*,
G.R. González Toledo*, F.J. Carrillo Padilla*
*Hospital Universitario de Canarias, Neurology, La Laguna, Spain;
†Hospital Parque, Neurology, Santa Cruz de Tenerife, Spain

Purpose: Propofol Related Infusion Syndrome (PRIS) is a
potentially lethal and very rare complication that might
happen when high doses of propofol are administrated
(>4 mg/kg/h). In a recent topical review, a total of 21
cases of PRIS in refractory and non refractory status
epilepticus were collected. It is characterized by the
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occurrence of arrythmia, rhabdomyolysis, lipemia, meta-
bolic acidosis and hepatomegaly due to fat infiltration.
There is no specific diagnostic test or treatment.
Method: Case report of PRIS in a young man after treat-
ment for refractory status epilepticus.
Results: We present a 31‐year‐old man, affected by phar-
maco‐resistant left frontal lobe epilepsy since childhood,
with bad control of motor seizures despite three anti epilep-
tic drugs (AEDs). He was admitted to our hospital because
of worsening of the number of seizures. A partial status
epilepticus was diagnosed by EEG. It was not subjugated
despite using benzodiazepine and second line AEDs. The
patient was admitted at Intensive Care Unit (ICU) and IV
midazolam infusion was started, with no seizure control.
Medium doses of propofol (300 mg/h) and sodium thiopen-
tal (2 mg/Kg/h) were initiated. Even though the seizures
were controlled, he developed ventricular extrasystoles
right after the propofol infusion, with hypotension that
required norepinephrine. The day after, the lab tests
showed an elevated lipemic index, with metabolic acidosis
and high levels of serum creatine kinase and liver enzymes,
that leaded to renal and hepatic failure. Thiopental was dis-
continued after 36 h because of electrolytes disturbances.
He was treated with continuous venovenous hemofiltration
and discharged after a long hospitalization.
Conclusion: In super refractory status epilepticus, anes-
thesic drugs must be used as a third‐line treatment. With
this case we outline that the combination of these drugs,
even in a medium‐low dosage, can bring the patient to a
critical condition.

p771 | Has the Incidence and Mortality
Associated with Convulsive Status Epilepticus
Changed Over Time? A Systematic Review

A. Neligan*,†, M.C. Walker‡

*Homerton University Hopsital Foundatin Trust, London, United
Kingdom; †Queen Mary University of London, London, United Kingdom;
‡UCL Institute of Neurology, London, United Kingdom

Purpose: Generalised convulsive status epilepticus (SE) is
associated with significant morbidity and mortlaity. The
past 20 years have seen significant afvances in the clinical
managemnt of prolonged seizures and SE. It is however
unclear whether or not this has resulted in improved prog-
nosis. To answer this question we carried a systematic
review.
Methods: A systematic review of published studies of sta-
tus epilepticus published between 1990–2017, with
reported mortality rates was undertaken using five data-
bases (MEDLINE, EMBASE, CINAHL, PSYCHINFO and

CDSR). No meta‐analysis was performed due to the large
number of studies identified and the perceived heterogene-
ity of the studies.
Results: In total 6,120 potential references were identified
with 61 studies being eventually included. Of the studies
included, there were 12 population‐based studies (2 paedi-
atric), one randomised‐control trial, with the remainder being
cohort studies. Contrary to expectations, there was no signifi-
cant evidence that mortality rates in status epilepticus have
decreased. There was evidence of some geographical varia-
tion. In contrast paediatric studies over different time periods
provided weak support for improved prognosis. Studies
show a consistent trend of increase in the incidence of status
epilepticus, with relatively stable proportions of identified
cases being classified as refractory SE.
Conclusion: This review found little evidence that mortal-
ity rates have changed over almost three decades. The fail-
ure to demonstrate unequivocal improvement in mortality
rates (at least in adults) has important clinical implications
(as to how status epilepticus could be more effectively
managed) and mandates further investigation. Nevertheless,
examining secular trends in mortality by comparing mortal-
ity rates in different cohorts over different time periods is a
crude means of assessing change. Monitoring and auditing
of routine databases may allow for improved understanding
of mortality trends in SE.

p772 | Pet Imaging Complement Clinical and
MRI Findings in a Patient with Hu‐Antibody and
Seizures

D. Kinay*, E. Tuzun†

*Okmeydani Research and Training Hospital, Neurology, İstanbul,
Turkey; †İstanbul University, Department of Neuroscience, Aziz Sancar
Institute of Experimental Medicine, Istanbul University, İstanbul, Turkey

Objective: Extra‐temporal multifocal involvement has been
rarely reported in Hu‐antibody positive patients with para-
neoplastic neurological syndromes. FDG‐PET findings of
anti‐Hu encephalitis have been understudied.
Case report: A 53 year‐old man was admitted due to a gen-
eralized tonic‐clonic seizure commencing with left head turn-
ing. He then developed continuous clonic twitching of the
left leg which persisted during sleep. He had behavior
change with signs of puzzlement, irritability, panic, word‐
finding difficulties and insomnia in the last two months. Two
days before admission, he had the acute onset of epilepsia
partialis continua (EPC) involving left leg and face. On the
fourth day, he developed intermittent clonic twitching of the
right hand and the right side of his face. Neurologic examina-
tion showed mild left‐sided hemiparesis and gait ataxia. CSF
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revealed increased protein concentration and lymphocytic
pleocytosis, blood biochemistry, cultures and viral antigen
tests were negative. The patient was seropositive for Hu‐anti-
body but negative for other well‐characterized paraneoplastic
syndrome and autoimmune encephalitis antibodies, as well
as anti‐nuclear, anti‐phospholipid, anti‐striatal, and anti‐
streptolysin antibodies. The possibility of a brain metastasis
was reasonably excluded by MRI, which disclosed non‐
enhancing, non‐specific foci of lesions in left precentral
gyrus, left cingulate gyrus and right parietal area. The FDG‐
PET showed hyperactivity in left middle frontal gyrus, left
cingulate gyrus, bilateral precentral gyri, vermis, and bilat-
eral striatum and thalamus contrasting with bilateral fronto‐
parietal cortical hypometabolism. A small cell lung carci-
noma was detected by chest CT and pathological investiga-
tions. Paraneoplastic encephalitis was diagnosed and the
patient was lost under immunosuppression treatment.
Conclusion: The remarkable aspect of our patient was the
exquisitely multi‐focal clinical and imaging features. FDG‐
PET revealed more lesions than MRI, some of which were
clinically silent. Our case indicates that multi‐focal PET
lesions are detected not only in autoimmune encephalitis
patients with neuronal membrane antibodies but also those
with intracellular antibodies.

p773 | Efficacy of Tocilizumab in New‐Onset
Refractory Status Epilepticus

J.-S. Jun*,†, S.-T. Lee*, H.-W. Lee†, S. Lee*, K. Chu*
*Seoul National University Hospital, Seoul, Korea; †Kyungpook National
University Chilgok Hospital, Neurology, Daegu, Korea

Purpose: New‐onset refractory status epilepticus (NORSE)
is regarded as a prolonged period of refractory seizures in
otherwise healthy individuals, which can be triggered by an
autoimmune etiology. Although growing evidence has shown
that immunotherapies including steroid, intravenous (IV)
immunoglobulin, plasma exchange, and rituximab are effec-
tive in patients with NORSE, some of them do not respond to
such treatment and subsequently have poor outcomes.
Method: We presented a series of seven patients with NORSE
treated administrating tocilizumab (an anti‐interleukin‐6 anti-
body) and analyzed following serum and cerebrospinal fluid
(CSF) cytokines before therapy with tocilizumab.
Results: All seven patients showed the remarkable
improvement of refractory seizures regardless of the initial
serum or CSF interleukin‐6 level.
Conclusion: Our finding suggests that tocilizumab might
be a good treatment of choice for treating NORSE refrac-
tory to conventional immunotherapies and rituximab.
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