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VALEANT PHARMACEUTICALS SATELLITE SYM-
POSIUM - NEURON-SPECIFIC M-CURRENT K+ CHAN-
NELS: ANEW TARGET IN MANAGING EPILEPSY

E. Perucca

University of Pavia, Italy

Innovations in protein biology, coupled with genetic manipulations, have
defined the structure and function of many of the voltage- and ligand-
gated ion channels, channel subunits, and receptors that are the underpin-
nings of neuronal hyperexcitability and epilepsy. Of the currently
available antiepileptic drugs (AEDs), no two act in the same way, but all
target components of Na* channels, Ca*t channels, the GABA system,
glutamate receptors, or modulatory sites involved in transmitter release,
alone or in combination. None targets primarily the endogenous braking
action of M-type potassium current on repetitive firing and neuronal
excitability. Although M-current was first identified in 1980 as a slowly
activating, noninactivating voltage-gated subthreshold potassium cur-
rent, its molecular correlates — a family of KCNQ (Kv7) channels — were
only identified in 1996 and are now recognized as novel molecular targets
for new AEDs. This symposium will address the need for AEDs with
novel mechanisms, review recent discoveries related to the structure and
function of neuron-specific potassium/M-current channels, and summa-
rize the evidence that these channels are therapeutic targets in epilepsy
based on preclinical and clinical studies with the potassium channel
opener retigabine.

THE NEED FOR NOVEL ANTIEPILEPTIC DRUGS

J. French

New York University Comprehensive Epilepsy Center, New York,
NY, USA

No Abstract Received.

ANATOMY AND PHYSIOLOGY OF M-CURRENT K+
CHANNELS

H. Lerche

University of Ulm, Ulm, Germany

Voltage-gated K+ channels of the KV7 (KCNQ) family underlie the
so-called M current, a K+ current that is suppressed by activation of
muscarinic acetylcholine receptors. This current is found in many
neurons of the central nervous system and regulates their firing behavior.
A major subcellular localization of these channels is the axon initial seg-
ment, the site of action potential generation at which also voltage-gated
Na+ channels are concentrated. The functional role of M channels there
is to serve as a brake for action potential firing. Therefore, pharmacologi-
cal activation of these channels represents a potent anticonvulsant mech-
anism that is not in clinical use up to now.

KV7 channels (KV7.1-5) are encoded by five genes (KCNQI-5).
They have been identified in the last 10—15 years by discovering the caus-
ative genes for three autosomal dominant diseases: cardiac arrhythmia
(long QT syndrome, KCNQI), congenital deafness (KCNQI and
KCNQ4), benign familial neonatal seizures (BFNS, KCNQ2 and
KCNQ3), and peripheral nerve hyperexcitability (PNH, KCNQ?2). The
fifth member of this gene family (KCNQ5) is not affected in a disease so
far. The phenotypic spectrum associated with KCNQ2 mutations is prob-
ably broader than initially thought (i.e. not only BENS), as patients with
severe epilepsies and developmental delay, or with Rolando epilepsy
have been described. With regard to the underlying molecular pathophys-
iology, it has been shown that mutations in KCNQ2 and KCNQ3
decrease the resulting K+ current thereby explaining the occurrence of
epileptic seizures by membrane depolarization and increased neuronal
firing. Very subtle changes restricted to subthreshold voltages are suffi-
cient to cause BFNS which proves in a human disease model that this is
the relevant voltage range for these channels to modulate the firing rate.
The two mutations associated with PNH induce much more severe
channel dysfunction with a dominant negative effect on wild type (WT)
channels.

KV7 channels represent interesting targets for new therapeutic
approaches to diseases caused by neuronal hyperexcitability, such as epi-
lepsy, neuropathic pain, and migraine. The molecular mechanism of
KV7 activation by retigabine has been recently elucidated as a stabiliza-
tion of the open conformation by binding to the pore region.

PHARMACOLOGY OF M-CURRENT K+ CHANNEL
ACTIVATION

H. S. White

University of Utah, Salt Lake City, UT, USA

Much of what is known about the therapeutic potential of M-current acti-
vators is based on observations with retigabine (N-[2-amino-4-(-4-fluor-
obenzylamino)-phenyl]carbamic acid ethyl ester) since it is the only
agent among the established and investigational antiepileptic drugs
(AEDs) that enhances the M-current at therapeutic doses. By enhancing
M-currents, retigabine decreases neuronal excitability by inhibiting
spike-frequency adaptation. At concentrations (>10 umol) higher than
mean peak concentrations (2—6 pmol) achieved with therapeutic dosages
of retigabine, retigabine may enhanceGABAA receptor-mediated chlo-
ride currents through a nonbenzodiazepine action. Seizure models in
which retigabine has shown activity include electrical (MES), chemical
(PTZ, picrotoxin, penicillin, kainate, i.c.v. administered NMDA), and
genetic (genetically epilepsy prone rats and audiogenic seizure suscepti-
ble mice) seizures. Retigabine has been found to be effective in blocking
the fully expressed behavioral seizure and decreasing the electrographic
afterdischarge duration in the fully kindled rat model of partial epilepsy.
It is also highly effective in two models of pharmacoresistant epilepsy,
i.e., the mouse 6 Hz psychomotor seizure test and the amygdala-kindled
rat rendered resistant to lamotrigine and other sodium channel blockers.
Retigabine also prevents the acquisition of kindling in the amygdala kin-
dled rat and enhances learning performance in a model of cerebral ische-
mia. The broad-spectrum activity of retigabine in animal seizure models
demonstrates that the M-current plays an important role in the control of
membrane excitability and control of seizure activity. Moreover, the pre-
clinical profile of retigabine establishes the M-current as a legitimate
molecular target for epilepsy management and for further development
of M-current activators.
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CLINICAL EVIDENCE FOR POTASSIUM/M-CURRENT
CHANNELS AS A THERAPEUTIC TARGET IN EPI-
LEPSY

J. French

New York University Comprehensive Epilepsy Center, New York,
NY, USA

As the only antiepileptic drug (AED) to directly activate (open) KCNQ
(Kv7) channels, which are the molecular correlates of M-current, retiga-
bine provides the first opportunity to evaluate the potential of this new
therapeutic class in epilepsy management. Its pharmacokinetic profile is
characterized by a half-life of 8-10 hours, metabolism by hydrolysis/
N-acetylation and glucuronidation (nonoxidative pathways), primarily
renal elimination, and low potential for pharmacokinetic drug inter-
actions. The efficacy and tolerability/safety of retigabine as adjunctive
therapy in adults with partial-onset seizures has been established in dou-
ble-blind, placebo-controlled trials, showing a clear-cut dose-response
relationship. During 16 to 18 weeks of double-blind treatment, seizures
were reduced >50% in 29%-40% of patients receiving retigabine 600—
1200 mg/day vs. 17% of those assigned to placebo. Seizures were
reduced >50% in 35%-50% of patients receiving retigabine 6001200
mg/day vs. 22% of those assigned to placebo during the maintenance
phase. Discontinuations due to adverse events were 9% in patients receiv-
ing placebo and 15%-28% in retigabine-treated patients, depending on
retigabine dose, occurring most frequently during a titration period that
allowed very little or no flexibility to improve tolerability or retention as
the starting dosage of 300 mg/day (100 mg t.i.d.) retigabine was
increased weekly in 150 mg/day increments to the assigned target dosage.
The most commonly reported adverse events of retigabine as adjunctive
therapy were nonspecific CNS effects observed with other AEDs, includ-
ing dizziness, somnolence, and fatigue. In long-term, open-label therapy
following dose-ranging study, patients were followed for a median period
of 18 months and retigabine dosages were adjusted according to clinical
response. The optimized dosage was <900 mg/day in ~80% of patients
and 6% of patients were seizure-free for the last 12 months of retigabine
therapy. Results of clinical studies with retigabine validate the therapeu-
tic benefits of targeting KCNQ (Kv7) channels in the management of

epilepsy.
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Merritt-Putnam symposium - the role of
inflammation in the development of epilepsy

IS INFLAMMATION A COMMON FACTOR IN VARI-
OUS FORMS OF EPILEPSY? EXPERIMENTAL OBSER-
VATIONS

A. Vezzani

Mario Negri Institute for Pharmocological Research, Milan,
Italy

Inflammatory processes may contribute or predispose to the occurrence
of seizures and cell death in various forms of epilepsy of different aetiolo-
gies. From a clinical standpoint, a role of inflammation in the pathophysi-
ology of epilepsy was originally suggested by the demonstrated
antiepileptic activity of selected powerful antiinflammatory drugs,
including steroids. Moreover, markers of inflammation have been mea-
sured in the serum and cerebral spinal fluid of epilepsy patients. More
recently, an increased expression of proinflammatory molecules has been
demonstrated in glia and neurons from patients surgically treated for
drug-resistant epilepsies, as well as in epilepsy disorders that do not fea-
ture an inflammatory pathophysiology, such as temporal lobe epilepsy
[1]. Studies in experimental models show that the activation of specific
inflammatory pathways can contribute the genesis and recurrence of
seizures. This observation highlights the possibility that inflammation in

the brain, induced for example by an initial precipitating injury occurring
at birth or during the lifetime, initiates a cascade of events in the CNS that
contributes to setting the basis for the late onset of epilepsy. Chronic
inflammatory reactions in the brain can enhance neuronal excitability,
endanger neuronal survival, and alter blood—brain barrier permeability
[1-3]; each of these effects may contribute to epileptogenesis [4]. Experi-
mental observations also show that seizures per se can trigger inflamma-
tion in the brain involving both the innate and the adaptive immune
systems and sharing molecules and pathways also activated by systemic
infection [5,6]. If a relation between inflammation and epilepsy were to
be proven, it might open new opportunities for the treatment of seizures
and possibly the retardation of epileptogenesis or progression of the
disease.
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FEBRILE SEIZURES, BRAIN INFLAMMATION AND
EPILEPSY

T. Baram

University of California at Irvine, Irvine, CA, USA

Multiple roles of inflammation in the development of epilepsy are emerg-
ing, and are a focus of intense study and debate. Inflammation may
contribute to the initial events instigating epileptogenesis, to the epilepto-
genic process itself, as well as to the clinical (progressive) course of the
established epilepsy. In addition, inflammatory mediators may have dif-
ferent roles in adult and neonatal / developing brains. Among seizures
that occur during development, febrile seizures are intrinsically associ-
ated with the inflammatory processes that accompany fever. Therefore,
the role of inflammatory mediators in the development of epilepsy is par-
ticularly intriguing in the context of the epileptogenic process that may
be initiated by prolonged febrile seizures. Experimental models of pro-
longed febrile seizures enable study of the short-term mechanisms by
which inflammation may contribute to febrile seizure generation. They
also allow investigation of the mechanisms taking place over longer time
scales, where inflammatory mediators contribute to the epileptogenic
process that may follow prolonged and complex febrile seizures. This
talk will commence with the important clinical questions and available
background in human studies, will then present established and novel
insights arising from the study of experimental models, and finally will
discuss the relevance and impact of these studies on our understanding
and management of febrile seizures and epileptogenesis.

SEIZURES, EPILEPSY AND INFLAMMATORY DISEA-
SES OF THE CNS: A CLINICAL PERSPECTIVE

T. Keraenen

TAYS/Neurological CL., Tampere, Finland

Seizures and epilepsy may accompany several inflammatory diseases
affecting the CNS. These disorders may be primary CNS diseases or the
CNS may be affected as a part of a systemic inflammatory process.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Multiple sclerosis (MS) is chronic inflammatory neurological disorder
in which the risk of epilepsy is about three to seven times higher than in
the general population [1]. Epilepsy seems to be associated with relaps-
ing-remitting MS; it is unusual in primary progressing MS. Seizures are
more likely to occur during acute relapses and may be the first manifesta-
tion of the disease. Seizures in MS are usually partial with or without
secondary generalisation. The potential causes of seizures in MS include
inflammation, oedema and/or demyelination in the cerebral cortex and
the juxtacortical white matter.

Seizures may be a part of the CNS manifestation of several connective
tissue diseases and vasculitides. Seizures occur in 10 to 40% of patients
with neurological involvement of systemic lupus erythematosus (SLE).
In 20 to 30% of patients, seizures are the first CNS symptom of SLE. In
most cases seizures are acute and symptomatic, and often related to
stroke [2]. The antiphospholipid syndrome (APS) is an autoimmune dis-
order characterized by arterial and/or venous thrombosis, recurrent foetal
loss, thrombocytopoenia, and elevated levels of antiphospholipid anti-
bodies (aPL). APS may be seen in patients with SLE, but APS may also
appear as a primary disorder. Patients with primary APS reportedly have
an increased prevalence of epilepsy [3]. Seizures may also occur
in patients with polyarteritis nodosa, Wegener’s granulomatosis and
Sjogren’s syndrome [4].

In many cases, seizures associated with inflammatory diseases occur
during an acute CNS insult or metabolic derangement. However, also
spontaneous recurring seizures occur after the acute flare of the inflam-
matory disorder. In summary, epileptic seizures are a common, and a
clinically significant manifestation of inflammatory diseases affecting
the brain.
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Childhood absence seizures, epilepsies, syn-
dromes

PATHOPHYSIOLOGY OF HUMAN ABSENCE EPI-
LEPSY

S. L. (Nico) Moshe

Albert Einstein College of Medicine of Yeshiva University,
Bronx — New York, NY, USA

The pathophysiology of absence seizures remain a challenging topic. The
available experimental data support the notion of a trigger zone within
the thalamocortical system with a particular genetically determined
epileptogenic susceptibility. During absence seizures, the trigger area
becomes a part of the oscillating network, which constitutes an emerging
property of the whole system. Whether there may be a discrete cortical
focus initiating this process remains controversial. The data that have
been accrued over the years have originated either from acute studies
using the penicillin model or from two rodent models of absences — the
Genetic Absence Epilepsy Rat from Strasbourg (GAERS) and the Wistar
Albino Glaxo Rats from Rijswik (WAG/Rij). Studies in the two latter
models suggest that the other regions of the brain that have a significant
input to the thalamus or cortex and can influence or cause the system to
generate a seizure. Whether this is the case in human absence epilepsy is

Epilepsia, 50(Suppl. 4):2-262, 2009
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unclear. There is a high degree of probability that even childhood absence
epilepsy may be a heterogeneous condition. This is best seen when the
ictal EEG discharges are analyzed. Indeed, Sogawa et al. have recently
analyzed unprovoked ictal spike-wave discharges during wakefulness in
103 children between 3-12 years of age with documented childhood
absence epilepsy. The results indicate that the 3Hz spike-wave discharges
are not stereotyped. As an analogy to be the music form of sonata, 3Hz
spike-wave discharges can be subdivided into multiple components. The
existence and distribution of a particular component may reflect genetic
variability and may predict response to specific treatments and outcome.

Supported by grants NS 20253,NS 45911 and NS 48856 from NINDS
and the Heffer Family Foundation.

CLINICAL VARIABILITY OF ABSENCE SEIZURES/
SYNDROMES IN CHILDHOOD AND ADOLESCENCE

A. Covanis

The Children Hospital Agia Sophia, Athens, Greece

GENETICS OF ABSENCE SEIZURES
D. Pinto
The Hospital For Sick Children, Toronto, ON, Canada
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Adult patients with epileptic encephalopa-
thies of childhood

DRAVET SYNDROME BEYOND CHILDHOOD
C. Dravet
Marseille, France

THE LENNOX-GASTAUT SYNDROME PATIENT AS AN
ADULT

M. Nikanorova

Danish Epilepsy Centre, Dianalund, Denmark

Lennox-Gastaut syndrome (LGS) is the severe epileptic encephalopathy
of childhood, characterized by multiple seizure types,slow spike-waves
on the EEG during wakefulness and bursts of fast rhythms during sleep,
mental retardation and seizure intractability. LGS might be difficult to
differentiate from myoclonic-astatic epilepsy and frontal lobe epilepsy
with secondary bilateral synchrony. LGS is often overdiagnosed due to
the concept that mental retardation and slow spike-waves are synony-
mous with it. The overall prognosis is considered to be unfavourable.
Remission occurs only in cryptogenic cases, in not more than 7% of
patients. Mortality rate in LGS is around 3-7%, and many deaths are
related to accidents. In most of the cases epilepsy has a chronical course.
Only 33-47% of patients maintain a complete LGS profile in adulthood,
while in rest the evolution of seizure semiology and EEG-findings
occurs. Tonic axial seizures and falls persist in the majority of cases,
while atypical absences and myoclonic seizures may subside. Slow
spike-waves are often transient and focal discharges are frequently seen
over time. Thus, up to 33% of cryptogenic and 55% of symptomatic cases
loose the characteristics of LGS and evolve into nonspecific generalized
symptomatic epilepsies, severe epilepsy with multiple independent spike
foci or localization-related epilepsies.
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THE RASMUSSEN SYNDROME: A LONG-TERM PER-
SPECTIVE

C. Bien

University of Bonn, Bonn, Germany

Rasmussen syndrome (RS) is a chronic-progressive disorder mainly
starting in childhood. The natural history of the condition has been
delineated as follows: A ““‘prodromal period”” may last for up to several
years, but is not an obligatory feature. If it occurs it is characterized by
relatively minor signs and symptoms like mild hemiparesis or infre-
quent seizures. Thereafter, or, as the initial disease manifestation, the
patient enters the “‘acute stage’’: He or she starts experiencing frequent
intractable unilateral simple partial focal motor seizures, complex par-
tial seizures or secondarily generalized seizures. During the disease
course, particularly if inflammation spreads across the affected hemi-
sphere, other seizure semiologies indicating newly recruited epilepto-
genic areas are frequently observed. Epilepsia partialis continua is
observed in approximately 50% of the patients. Within a few months
of the manifestation of epilepsy, progressive loss of neurological func-
tion associated with one hemisphere starts comes about, typically in
the form of hemiparesis, hemianopia, cognitive deterioration and (if
the dominant side is affected) aphasia. After on avarage 8—12 months,
the main decline is over, and the patient passes into the ‘‘residual
stage” with a stable neurological deficit. At this point seizure fre-
quency is still high but lower compared with the ‘“acute stage”. In
recent years, immunotherapy of patients diagnosed during the acute
disease stage has been frequently used. Whereas positive effects on the
neurological outcome have been documented, the seizures remain
notoriously difficult to control. Hemispherectomy is highly effective
for seizure control but only at the price of severe neurological impair-
ments. It remains to be determined which patients on the long run
profit most from immunotherapy (with better preservation of neurolog-
ical functions) and which from hemispherectomy (with its high propor-
tion of seizure-free patients). First experiences on long-term outcomes
are presented.
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Pharmacogenomics: Its place in the clinical
management of epilepsy

PHARMACOGENOMICS: HAS IT CHANGED CLINI-
CAL PRACTICE IN OTHER FIELDS?

M. Pirmohamed

The University of Liverpool, Liverpool, UK

PHARMACOGENOMICS: WHY CONSIDER IT IN EPI-
LEPSY?

N. Delanty

Royal College of Surgeons of Ireland And Beaumont Hospital,
Dublin, Ireland

PHARMACOGENOMICS: HOW MIGHT IT INTE-
GRATE INTO PATIENT MANAGEMENT IN EPILEPSY?
M. Baulac

Hoépital Pitié-Salpétriere, Paris, France
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How to get the most of your imaging — a work-
shop

HOW TO MAKE THE MOST OF YOUR MRI
H. Huppertz
Schweizerisches Epilepsiezentrum, Zurich, Switzerland

Cortical malformations are increasingly recognized as underlying cause
of formerly cryptogenic focal epilepsy. In subtle cases, however, their
diagnosis in MRI remains difficult. Three methods for postprocessing of
MRI are presented which may improve lesion detection by enhancing
image properties not readily accessible by visual analysis of conventional
MRI. In morphometric MRI analysis a T;-weighted volume data set is
normalized and segmented. The distribution of gray and white matter is
analyzed on a voxelwise basis and compared with a normal database.
Based on this analysis, new feature maps are created which characterize
three different signs of focal cortical dysplasia, i.e. abnormal thickness of
the cortical ribbon, abnormal extension of gray matter into the white mat-
ter, and blurring of the gray-white matter junction. Curvilinear reformat-
ting of 3D MRI data is a well-established tool to create and display serial
convex planes parallel to the cortical surface. In contrast to the classical
method requiring manual input, a novel operator-independent method for
automatic curvilinear reformatting makes use of a set of predefined
masks in order to remove the skull and outer regions of the brain step by
step in layers of 2 mm thickness parallel to the brain surface. The serial
convex planes enclosing the residual inner part of the brain are presented
3-dimensionally by volume rendering. The technique helps to visualize
the gyral structure and the precise localization and extent of lesions and
to identify subtle abnormalities difficult to detect in planar MRI slices.
Skullstripping and volume rendering of the extracted brain (e.g., by use
of MRIcro) is a simple and quick method for allowing a 3-dimensional
view on the surface of the brain. This can help to detect abnormalities of
the sulcal structure associated with cortical malformations.

PITFALLS IN PET IMAGING
A. Hammers
Imperial College London, London, UK

PET can be a very useful tool in the evaluation of patients with refractory
focal epilepsy to determine whether they may be surgical candidates.
This is particularly true when the mainstay of imaging in epilepsy,
namely MRI, fails to demonstrate an abnormality. Several established
PET tracers (e.g. flumazenil for visualizing GABAA receptor binding)
and more recent tracers (e.g2. MPPF or WAY 100635 for visualising
5-HT1A receptor binding) can be useful, but clinical PET in most centres
equates to FDG-PET. Thanks to the success of oncological imaging, it is
expected that most centres will have or develop the capacity to obtain
brain FDG PET in the future. In this part of the workshop, I will discuss
prerequisites for clinical FDG PET imaging and present practical exam-
ples of successful and misleading visual and statistical data analysis. We
will review the importance of the amount of activity injected and the tim-
ing of image acquisition. In terms of image artifacts, we will discuss prac-
tical examples of artifacts as they appear on images for visual analysis,
and examples of artifacts when images are analyzed on a voxel-
by-voxel basis, e.g. with Statistical Parametric Mapping (SPM). We will
also discuss strategies to detect these artifacts, and finally possibilities of
correcting them.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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HOW TO DO SPECT

P. Dupont

Medical Imaging Center and Department of Nuclear Medicine,
Leuven, Belgium

Many techniques are used to study different aspects of the brain of epilep-
tic patients. In the presurgical work-up of a patient, it is essential to com-
bine the structural and functional information derived from different
modalities. One such modality is SPECT which is used to measure ictal
and interictal cerebral perfusion. The SPECT perfusion tracers are
trapped in the brain after the first pass. As a result, the tracer uptake and
distribution, which are proportional to regional cerebral perfusion at the
time of injection, remain unchanged for a few hours, independent of per-
fusion variations occurring after the fixation time. This gives a unique
possibility for ictal imaging. To obtain the best sensitivity in detecting
the epileptic zone, an interictal image is needed as well. This interictal
image is acquired on a different day and in standardized conditions. To
exclude differences between the ictal and interictal images which might
be due to differences in generating both images, it is important to use the
same camera, settings, reconstruction method and parameters. State-
of-the-art acquisition has to be performed and the principles and recom-
mendations will be discussed. The state-of-the-art analysis for perfusion
SPECT in epilepsy is SISCOM (subtraction ictal SPECT coregistered on
MRI) but also alternatives will be explained. For each analysis technique,
we will highlight the pro and cons and we will show that it is essential to
interpret the SPECT results in the context of the presurgical evaluation of
a patient. Finally, a number of pitfalls of ictal/interictal perfusion SPECT
will be shown. These include pitfalls related to technical issues and those
having a more biological origin. Using optimal imaging strategies, it is
possible to avoid these pitfalls.

PITFALLS IN fMRI IMAGING
M. Koepp
University College London, London, UK

There is sparse evidence-based data on clinical fMRI applications and
accordant decision making. By assessing the functional impact and by
clarifying the topographic relation of the pathology to eloquent brain
areas, fMRI may be used to establish if surgery is appropriate for a given
patient, and which specific risks will be associated with the surgery. Spe-
cific strategies and pitfalls of analyzing and interpreting diagnostic fMRI
studies in individual patients will be highlighted in this session in relation
to: 1. Data acquisition: fMRI primarily employs echo-planar imaging
(EPI) techniques sensitive to the BOLD contrast. EPI is not particularly
suited to recognize intracranial pathologies. T,*-weighted EPI exhibits
susceptibility artifacts and distortions, which increase the higher the field
strengths of the MR scanner. Stimulus- or task-correlated motion can
induce spurious activations. Unwarping geometric EPI distortions poten-
tially improves registration and spatial accuracy of BOLD-fMRI. 2. Para-
digm Design Sensory, cognitive or motor impairments or limited
compliance often require individual adjustments to the fMRI paradigms.
Rendering paradigm design optimal for an individual impedes standardi-
zation of clinical fMRI. In diagnostic fMRI, block designs prevail over
event-related paradigms due to their efficiency. Instead of using uncon-
trolled “‘resting” states as the baseline for fMRI paradigms, a well-char-
acterized active control condition that engages the patient in a task other
than the task of- interest is usually a better choice 3. Data analysis For
clinical decisions it is the predictive value of fMRI results that ultimately
matters. This depends on the prevalence of true-positives vs. true-nega-
tives within the sample tested. Positive predictive values are prevalence-
conditioned, i.e., every test increasing the likelihood of positives within
the sample will enhance the predictive value of affirmative fMRI exams.
In clinical practice, however, it is often patients in whom other tests fail,
yield inconclusive results, or cannot be conducted where diagnostic fMRI
applications are pursued.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Epilepsy as a disease and as a model

INTRODUCTORY REMARKS:
BENCH TO BEDSIDE

C. Elger

Klinik Fuer Epileptologie, Bonn, Germany

EPILEPSY FROM

Epilepsy is not a real disease but rather a state of the brain resulting in
repeated seizures on a chronic basis. Therefore, it is not surprising that
the models of epilepsy are numerous. However, the high number of epi-
lepsy models must lead to the concept that epileptic seizures are rather
unspecific and therefore, not suitable for investigating the basics of epi-
lepsy in humans. When examining epilepsy as a disease, one must iden-
tify a certain syndrome, look for parallelities in adequate experimental
models and then perhaps use it as a model to explain human problems.
However, if the way back to the human disease is not undertaken, the
results will stay on the level of an experimental epilepsy in a certain ani-
mal model. Modern epilepsy surgery has generated the unique chance to
investigate human slices of the hippocampus down to the very basic pro-
cesses and to compare these to animal models mimicking temporal lobe
epilepsy of humans, at least based on the histology. From there, new and
exciting data can be generated to explain the development of epileptoge-
nicity in this type of epilepsy. However, the consequences for humans
can not be determined at this moment. Besides investigations concerning
epileptic data, one of the major comorbidities of temporal lobe epilepsy
are memory deficits which can be investigated in humans to the fact that
intercerebral recordings are undertaken in a portion of the patients. Our
knowledge of the basic processes and the general aspects of human
declarative memory has grown considerably on the basis of data derived
from intercerebral recordings and epilepsy surgical procedures.

LOW-THRESHOLD CURRENTS AND INTRINSIC
NEURONAL EXCITABILITY IN A MODEL OF TEMPO-
RAL LOBE EPILEPSY

Y. Yaari

Hebrew University School of Medicine, Jerusalem, Israel

No Abstract Received.

THE YING AND YANG OF THE THALAMUS: SENSORY
SIGNAL TRANSFER AND ABSENCE SEIZURES

H. Pape

Institute of Physiology I, Westfalische Wilhelms University
Munster, Munster, Germany

Childhood absence epilepsy is characterized by sudden onset and offset
episodes of bilaterally generalized spike-and-wave discharges (SWDs) in
the thalamocortical system associated with a loss of consciousness. The
SWDs most likely develop from naturally occurring rhythmic forms of
network activities, and neurons in the thalamus make a most important
contribution to these rhythms. This contribution is based on a dual mode
of activity of thalamic neurons during different functional state of the
brain. During periods of wakefulness and increased arousal, thalamic
neurons generate tonic series of action potentials, thereby enabling the
faithful transfer of incoming sensory signals from the periphery (eye, ear,
skin...) to the cerebral cortex for final information processing. During
periods of sleep, the same thalamic neurons generate burst discharges in
a rhythmic-oscillatory fashion, which are synchronized in the thalamo-
cortical network, are represented on the electroencephalogram as rhyth-
mic slow sleep waves, and explain the dramatic reduction in sensory
responsiveness of the brain during these states. Alterations of these mech-
anisms, in turn, can lead to SWDs characterizing absence seizures.
Research over the last two decades progressed along two lines. Along
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one line, candidate genes of absence epilepsy have been identified. Along
a second, complementary line in genetic experimental models of human
absence epilepsy, specific molecular, neuronal and synaptic mechanisms
have been characterized which contribute to seizure generation and epile-
ptogenesis in the thalamus. In a most simplified representation, these
mechanisms interfere with the dual mode of thalamic neuronal activity
(the “‘yin and yang”) in that they prevent tonic activity and foster states
of hyper-synchronized, rhythmic excitations and inhibitions in the synap-
tic network of the thalamus.

Supported by grants from the Deutsche Forschungsgemeinschaft
(DFG).

MEMORIES AND EMOTIONS: MAPPING THE BRAIN
WITH EEG

P. Chauvel

Hopital De La Timone, Marseille, France

No Abstract Received.

PROBING DEEP INTO THE CORTEX: BRAIN
SRUCTURES GENERATING SEIZURES

P. Kahane

Grenoble University Hospital, Grenoble, France

No Abstract Received.

DESIGNING NEW AEDs: FROM BENCH AND ANIMAL
MODELS TO BENEFITS IN REFRACTORY EPILEPSY
M. Bialer

The Hebrew University, Jerusalem, Israel

The new antiepileptic drugs (AEDs) currently in development can be
divided into two categories: (1) drugs with completely new chemical
structures such as ganaxolone, perampanel and retigabine, or the recently
approved AEDs rufinamide (Inovelon) and lacosamide (Vimpat); (2)
drugs that are derivatives of existing AEDs that can be regarded as sec-
ond-generation or follow-up compounds of established AEDs. The fol-
lowing are second generation AEDs: eslicarbazepine acetate (Zebinex)
(carbamazepine derivative or prodrug to oxcarbazepine active entity S-
licarbazepine); valrocemide, valnoctamide and propylisopropylaceta-
mide or PID (valproic acid derivatives); XP13512 (gabapentin prodrug)
and brivaracetam (levetiracetam derivative). For any of these follow-up
compounds to become successful, it must be superior to the first genera-
tion AED (most likely to become a generic product when the new AED is
approved) and circumvent some of the side effects associated with its
therapy. The development of new AEDs has been based on the utilization
of animal models that were introduced with the discovery of phenytoin in
1938. Models with a similarly high predictive value do not exist in other
CNS areas, such as migraine or bipolar disorder. Although there are a
large number of models that could be utilized to screen for anticonvulsant
activity, the maximal electroshock (MES) and subcutaneous metrazole
(scMet) models remain the ‘gold standard’ in early stages of testing.
Compounds active in either the MES or scMet models have generally
been efficacious in clinical trials. The new AEDs discovered through the
empirical approach of animal models have been more successful than the
new AEDs discovered by a mechanism-based design (e.g. vigabatrin and
tiagabine). The approach used so far for the discovery of new AEDs has
advantages and disadvantages. The advantages are: (1) the use of easy
models in intact rodents which detect anticonvulsant effects, regardless
of the mechanisms of action involved; (2) the applicability of MES and
scMet models to high-throughput screening, as demonstrated by the NIH
Anticonvulsant Screening Program; (3) the possibility of using these
models to assess pharmacokinetic/pharmacodynamic relationships which
are valuable to guide human studies. Disadvantages are: (1) the notion
that conventional models are likely to identify more of the ‘same’ new
AEDs, e.g. drugs which share characteristics comparable to existing
agents are unlikely to have a major impact on refractory epilepsies; (2)
due to the heterogeneity of seizure disorders in humans, it is unlikely that
a few animal models will predict the full therapeutic potential of a drug

candidate; (3) anticonvulsant animal models are unlikely to predict
human tolerability, an important consideration because in the clinical set-
ting a high degree of efficacy may be prevented by dose-limiting adverse
effects. One innovative approach to overcome the first disadvantage is to
utilize animal models that display a phenotype consistent with pharmaco-
resistance, such as the phenytoin-resistant kindled rat, the lamotrigine-
resistant kindled rat, and the 6-Hz psychomotor seizure model. A new
AED can be successful if at least one of the following criteria are met: (1)
greater effectiveness in refractory epilepsies; (2) ability to prevent or
delay the onset of epilepsy (epileptogenesis); (3) usefulness in other
nonepileptic CNS disorders and preferably superiority over existing
drugs; (4) fewer adverse effects; e) improved ease of use (rapid titration,
linear pharmacokinetics, lack of drug interactions and longer half-life). If
anew drug candidate meets item ‘3’ in the above criteria, there is a greater
economic incentive for its development, as shown by the commercial
success of those AEDs which are approved for other indications such as
migraine prophylaxis (valproic acid, topiramate), neuropathic pain
(gabapentin and pregabalin), and bipolar disorder (valproic acid, lamotri-
gine).

Monday 22 September 2008

14:30-16:00

Hall 1

Discussion Group

Analysis of brain function with antiepileptic
drugs and therapeutic monitoring

BRAIN FUNCTION AND AED IN ANIMALS

H. Kubova

Academy of Sciences of the Czech Republic, Praha 4 — Krc,
Czech Republic

Brain functions and AED in animals. Hana Kubova, Department of
Developmental Epileptology, Institute of Physiology, Academy of Sci-
ences of the Czech Republic, Prague, Czech Republic Routine testing of
effects of AEDs involves the assessment of anticonvulsive activity in var-
ious models of chemically or electrically provoked epileptic seizures and
search for important side effects like sedation, cognitive or motor impair-
ment. Tests are usually performed using naive adult animals exposed
only to a single dose of tested drug. Thus possible changes of efficacy or
severity of side effects with time of treatment are not studied and they
can be overlooked in experimental studies. In spite of the fact that AEDs
are frequently used in children, studies in immature experimental animals
are rare. Some of these studies however suggest both quantitative and
qualitative differences in sensitivity to the AEDs effects in various sei-
zure models or behavioral tests between mature and immature brain. In
addition, recent studies demonstrate that administration of some AEDs
(phenobarbital, phenytoin, valproate, vigabatrine and benzodiazepines)
can increase apoptosis in various brain structures, whereas administration
of others (lamotrigine, levetiracetam or topiramate) does not affect pro-
grammed cell death. These studies suggest that even short exposure to
certain AEDs during early development may lead to transient or perma-
nent changes of brain functions. There is limited number of studies
searching for long-term consequences of early exposure to AEDs on vari-
ous behavioral parameters, but some changes of social and emotional
behavior or cognitive functions were demonstrated in animals exposed to
benzodiazepines or barbiturates early during postnatal development. The
main principle of AEDs effects is alteration of brain excitability, thus
exposure to AEDs may lead to transient or permanent changes of this
parameter. Possible changes of brain excitability due to AEDs adminis-
tration on seizure thresholds remains to be studied in details, but results
of preliminary experiments indicate possible very selective long-term
effects. Taken together, brain functions can be affected not only acutely
when AEDs are still present in the organism. At least some AEDs can
interfere with normal development and lead to alteration of various brain
functions long-term after discontinuation of treatment.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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MECHANISMS OF ACTION DETECTED BY TRANS-
CRANIAL MAGNETIC STIMULATION

W. Paulus

University Clinic Goettingen, Gottingen, Germany

No Abstract Received.

QUANTIFICATION OF EPILEPTOGENICITY IN
HUMANS

H. Stefan

Epilepsy Centre, University Hospital Erlangen, Erlangen,
Germany

Purpose: Quantification of epileptic activity often poses problems
because the events are transcient and in addition to ictal clinical manifes-
tations like seizures or status epilepticus. Interictal or ictaform epileptic
activity can occur. Epileptic seizures recognized by subjective report of
the patients often are missed. In different studies comparing the subjec-
tive report and objective EEG documentation 40 — 50% of the seizures
occurring were missed by the patients’ reports.

Method: In addition to the improvement of localizations of epileptic
activity, also the quantification or the amount of epileptic activity is cut-
ted out. Long-term EEG or video EEEG recordings are performed. Not
only to improve the diagnostic yield, but also for therapeutic monitoring
of epileptic activity during the course of treatment.

Results: Findings of objective documentation of epileptic seizure activ-
ity before and during treatment are demonstrated.

Conclusion: Objective documentation of seizure activity enables to
prove the temporal onset of efficacy as well as of the superiority of new
treatment approaches. This not only holds true for acute trials in clinical
phase IT or III studies, but is also of interest for monitoring in critically ill
patients during status epilepticus.

Statement: The corresponding author and all coauthors confirm that
the procedures were approved by the ethical standards of our institutional
ethics committee and that patients’ consent has been received to perform
these investigations.

NEUROPSYCHOLOGICAL CHANGES DURING ANTI-
EPILEPTIC DRUG TREATMENT

A. Aldenkamp

Epilepsy Centre Kempenhaegh & Department Of Neurology,
Heeze, The Netherlands

No Abstract Received.
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Structure modifications to improve antiepi-
leptic drugs (AEDs) risk/benefit ratio

STRUCTURE-ACTIVITY RELATIONSHIPS (SAR) FOR
AEDs

H. S. White

University of Utah, Salt Lake City, Utah, USA

No Abstract Received.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

STRATEGIES FOR STRUCTURE MODIFICATIONS:
CANDIDATE COMPOUNDS, RATIONALE, PREPARA-
TION AND SCREENING

H. Klitgaard

UCB Pharma Scetor, Braine-L’Alleud, Belgium

Random screening of new chemical entities and structural variation of
existing AEDs has been highly productive by identifying most of the
classical AEDs and several derivatives of these — notably valproate and
carbamazepine — with improved pharmacokinetic or safety profiles.
These approaches have also contributed a Rational drug discovery was
initially introduced to target mechanisms enhancing GABAergic or
reducing glutamatergic neurotransmission. This resulted in the discovery
of the GABA-elevating AEDs vigabatrin and tiagabine as well as a num-
ber of candidate AEDs antagonising the ionotropic glutamate receptors,
NMDA and AMPA. More recently rational drug discovery has been
applied successfully to optimise selectivity and affinity of new chemical
entities towards novel targets identified by the antiepileptic mechanism
of existing AEDs. Significant drug discovery efforts have been devoted
to the 727 protein, KCNQ?2/3 potassium channels and the synaptic vesicle
protein 2A (SV2A). These novel targets were identified from the antiepi-
leptic mechanisms of gabapentin, retigabine and levetiracetam, respec-
tively. Regarding the latter, more than 12,000 compounds were screened
for their affinity for SV2A. This led to the identification of seletracetam
and brivaracetam, both with 10-fold greater affinity than levetiracetam
for the synaptic vesicle protein 2A.

Brivaracetam is in late clinical development based upon results show-
ing that it confers a more potent and complete seizure suppression than
levetiracetam in various animal models of seizures and epilepsy. Recent
phase II clinical trials demonstrated that brivaracetam produced a signifi-
cant, dose-dependent reduction in the frequency of seizures in adults with
refractory, partial seizures. Remarkably, brivaracetam had an adverse
effect profile undistinguishable from placebo. These results highlight that
structure variation of existing AEDs has proven a productive approach
for the generation of new AED candidates with improved risk/benefit
ratios.

IMPROVING PHARMACOKINETICS AND SAFETY
THROUGH STRUCTURAL MODIFICATIONS: LES-
SONS FROM VALPROIC ACID DERIVATIVES

M. Bialer

The Hebrew University, Jerusalem, Israel

Valproic acid (VPA) is one of the four first line antiepileptic drugs
(AEDs). Although in animal models VPA is the least potent of the major
AEDs, it has been established as an effective drug over the complete
range of seizure types and is therefore a broad-spectrum anticonvulsant.
VPA is also an effective (and FDA-approved) drug in migraine prophy-
laxis and in treatment of bipolar disorders. Two VPA amide derivatives,
valrocemide and valnoctamide (racemate), are currently in phase II
clinical trials for epilepsy and bipolar disorder, respectively. A VPA
homologue (arundic acid or ONO-2506) is currently under clinical devel-
opment for potential treatment of Alzheimer’s and Parkinson’s diseases.
The use of VPA is limited by its two rare but potentially life-threatening
side effects: teratogenicity and hepatotoxicity. While VPA’s teratogenic-
ity is associated with the parent compound, primarily due to its carbox-
ylic acid moiety, its hepatotoxicity results from biotransformation into
hepatotoxic metabolites with a terminal double bond, specifically 4-ene-
VPA and 2,4-diene-VPA. Consequently, there is an incentive to develop
a second generation VPA that possesses the following characteristics: (1)
broad-spectrum anticonvulsant; (2) better potency than VPA in epilepsy
and other CNS disorders; (3) lack of teratogenicity and hepatotoxicity; e)
lack of weight gain. These characteristics will endow such a VPA deriva-
tive a promising potential to become a second generation to VPA drug.
Following a series of structure-pharmacokinetic-pharmacodynamic
relationship studies of VPA, we developed aliphatic and cyclopropyl
VPA amide analogues and derivatives, designed to retain or enhance
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anticonvulsant and CNS-activity in the treatment of neuropathic pain and
bipolar disorder, while avoiding its teratogenicity and hepatotoxicity.
From a pharmacokinetic standpoint amides are superior to esters due to
their better metabolic stability and the higher likelihood that they will
work as drugs on their own rather than prodrug to their corresponding
acids. A metabolically stable amide derivative of VPA cannot form an
acyl-CoA that is the first step in the formation of a recitative metabolite
2,4-diene-VPA that has been associated with VPA-induced hepatotoxic-
ity. The leading aliphatic VPA amide derivatives that emerged from our
studies were valproyl glycinamide or valrocemide and the enantiomers of
propylisopropylacetamide (PID) (R)-PID and (S)-PID. These compounds
were more potent than VPA in a wide range of anticonvulsant animal
models as well as animal models for neuropathic pain and were nontera-
togenic in a mouse model for VPA-associated teratogenicity. Unlike
VPA, the cyclopropyl amide analogues of VPA: 2,23 3-tetramethylcy-
clopropanecarboxamide (TMCD), N-methyl-TMCD (MTMCD) and
2,2,3,3-tetramethylcyclopropanecarbonyl urea (TMC-Urea), possess two
quaternary carbons in the ?-positions to the carbonyl and hence cannot be
biotransformed into hepatotoxic metabolites with a terminal double
bond. MTMCD and TMC-Urea were found to be broad-spectrum anti-
convulsants. Furthermore they are nonteratogenic and most probably
nonhepatotoxic. TMC-Urea was the most promising anticonvulsant com-
pound with a protective index (PI=TDS50/ED50) of 18.5 in the maximal
electroshock (MES) test, compared to 1.6 for VPA. TMCD, MTMCD
and TMC-Urea also possess an antiallodynic activity in a rat model of
neuropathic pain and are 2 and 7 times more potent than VPA. Further-
more MTMCD is equipotent to VPA and lithium in various models for
bipolar disorder. In conclusion, valrocemide, PID enantiomers, MTMCD
and TMC-Urea are CNS-active amide derivatives of VPA that re more
potent than VPA, due to their lipophilicity, better brain permeability and
metabolic stability. The broad spectrum and potent anticonvulsant and
CNS activity, along with their lack of teratogenicity (animal models)
high safety margin and favourable pharmacokinetic profile, make these
compounds attractive candidates to become new, potent and safe antiepi-
leptics and CNS drugs.

STRUCTURAL AED ANALOGUES IN CLINICAL
DEVELOPMENT: AN OVERVIEW

E. Perucca

University of Pavia, Pavia, Italy

Historically, structural modification of existing drugs has led to impor-
tant therapeutic advances by allowing identification of novel compounds
with improved pharmacokinetic and/or pharmacodynamic profile. In epi-
lepsy, this drug discovery strategy has been applied repeatedly with con-
siderable success since the introduction of phenytoin in 1938, and is
being further pursued in modern times by taking advantage of advanced
high throughput techniques and large-scale screening. Structural ana-
logues of existing antiepileptic drugs which are currently in clinical
development include: (1) brivaracetam, a pyrrolidone derivative which
binds to synaptic vesicle protein type 2A (SV2A) with greater potency
compared with levetiracetam, and is also endowed of weak sodium chan-
nel blocking activity; (2) seletracetam, another levetiracetam analogue
which shows even greater affinity than brivaracetam as a SV2A ligand;
(3) eslicarbazepine acetate, a third generation derivative of carbamaze-
pine which behaves as a prodrug of eslicarbazepine (the S-enantiomer of
the monohydroxyderivative of oxcarbazepine); (4) fluorofelbamate, a
felbamate derivative whose metabolic pathway has been found, in vitro,
to avoid the production of the reactive metabolite thought to be responsi-
ble for the idiosyncratic toxicity of felbamate; (5) JZP-4, a lamotrigine
analogue which shows greater potency and efficacy than lamotrigine in
experimental models of refractory epilepsy, antidepressant activity and
antimania activity; (6) valrocemide, a valproic acid derivative with a
potentially improved safety profile and (7) T2000, a nonsedating barbitu-
rate endowed with anticonvulsant activity but being developed primarily
in essential tremor. The rationale for the development of these com-
pounds, and the pharmacological and clinical data obtained to date will
be critically reviewed.
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Lesion versus epilepsy driven hemisphere
dominance in epilepsy?

LANGUAGE DOMINANCE RELATED TO EPILEPTI-
FORM ACTIVITY

F. Wormann

Bethel Epilepsy Centre, Bielefeld, Germany

Left temporal lobe seizures cause ictal and postictal speech disturbances
in 75% of patients, suggesting that seizures are capable to disturb speech
production at least transiently. It has been shown that series of seizures
affected language lateralization by fMRI. In acquired epileptic aphasia
Landau-Kleffner, even interictal epileptiform activity propagating to the
language areas may contribute to permanent speech disturbances. Epi-
lepsy associated factors influencing language reorganization can be
investigated in patients with mesial temporal lobe epilepsy and hippo-
campal sclerosis (HS). These patients have the same pathology in the
same location — clearly outside eloquent cortical language areas in the
lateral frontal and temporal lobes. We examined patients with mesial
temporal lobe epilepsy and HS using Wada test or language fMRI
(Janszky et al, 2003 + 2006). We found that atypical language laterali-
zation occured in 25% of patients and was associated with higher
frequency of left-sided interictal epileptiform activity and with seizures
spreading to the left temporo-lateral region. In patients with focal
epilepsy, not only the known factors, i.e. the age at which some brain
injury occurred and the localization of the lesion within the vicinity of
eloquent cortex, but also the epileptic activity itself — interictal discharges
and seizure spread — may influence language reorganization. Our find-
ings suggest that not only structural elements but also functional factors
do affect language organization. We hypothesise that under constant
functional disturbances such as chronic epileptic activity, language repre-
sentation can shift gradually from the left to right hemisphere — often
without serious permanent aphasic symptoms.

References

Janszky J, Jokeit H, Heinemann D, Schulz R, Woermann FG, Ebner A.
Epileptic activity influences the speech organisation in medial temporal
lobe epilepsy. Brain 2003;126:2043-2051.

Janszky J, Mertens M, Janszky I, Ebner A, Woermann FG. Left sided
inter-ictal epileptic activity induces shift of language lateralization in
temporal lobe epilepsy —an fMRI study. Epilepsia 2006;47:921-927.

LANGUAGE fMRI AND TRACTOGRAPHY PRE- AND
POSTSURGERY: EVIDENCE FOR STRUCTURAL AND
FUNCTIONAL PLASTICITY

S. Bonelli

UCL Institute of Neurology, London, UK

Purpose: Patients with temporal lobe epilepsy (TLE) often present with
impaired cognitive functions in particular language and memory func-
tion. Anterior temporal lobe resections (ATLR) benefit up to 70% of
patients with intractable TLE but may be complicated by neuropsycho-
logical deficits such as naming difficulties following epilepsy surgery in
the dominant hemisphere. Functional reorganisation can occur within
unaffected ipsilateral brain regions or to the contralateral hemisphere.
We investigated language function in patients with TLE using fMRI and
tractography before and after surgery to detect evidence for structural
and functional plasticity.

Methods: To date we scanned 25 patients with left TLE due to HS on
a 3T GE-MRI scanner. All subjects performed fMRI language

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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paradigms including verbal fluency, verb generation and a reading task
and MR tractography preoperatively and 4 months following surgery.
All patients underwent standard neuropsychological testing pre- and
postoperatively.

Results: FMRI analysis revealed significant left hippocampal fMRI
activation for verbal fluency being correlated with better preoperative
naming scores. Greater lateralization of fMRI activation to the dominant
hemisphere was associated with greater decline in naming function,
whilst greater preoperative fMRI activation in the nondominant hemi-
sphere correlated with better postoperative naming outcome. Postopera-
tively, greater fMRI activation for verbal fluency in the nondominant
hemisphere was significantly correlated with greater postoperative nam-
ing scores. Using MR tractography we demonstrated that greater laterali-
zation of tracts to the dominant hemisphere was significantly correlated
with greater naming deficits following surgery.

Conclusion: Both, language fMRI and tractography predict language
deficits in patients undergoing ATLR in the dominant hemisphere. Fur-
thermore, our findings provide evidence for effective reorganisation of
language function to the contralateral hemisphere.

STABILITY OF LANGUAGE DOMINANCE PATTERNS
FROM BEFORE TO AFTER SURGERY

W. Alpherts

Sein, Heemstede, The Netherlands

No Abstract Received.

POSTOPERATIVE RESHIFT OF RIGHT INTO LEFT
HEMISPHERE LANGUAGE DOMINANCE

N. Fritz

University of Bonn, Bonn, Germany

The known influence of epileptic activity on functional organization
of the brain raises the important question of change in language domi-
nance after successful epilepsy surgery. Apart from general insights in
plasticity of the brain, research in this field may affect prognosis of
postoperative memory outcome in that a preoperative atypical lan-
guage and memory dominance indicated by a “‘crowding effect”
(marked nonverbal memory deficits, relatively preserved verbal and
language performance) may not protect from postoperative verbal
memory loss. This hypothesis was supported by the findings in three
women with left temporal lobe epilepsy and a preoperative neuropsy-
chological pattern characteristic for interhemispheric language transfer
(“crowding effect’”). After left-sided surgery they showed a recovery
on nonverbval memory functions that exceeded a normal release of
contralateral functions due to seizure control or retest effects (Gleiss-
ner et al., 2002). When investigating a larger group with left-sided
temporal lobe epilepsy which also included men, Helmstaedter and
colleagues (2004) found that right-sided dominant patients had better
postoperative verbal memory outcome than patients with bilateral or
left language dominance who showed significant memory loss. In
patients with atypical language dominance, figural memory improved
postoperatively only in women, while deteriorating in men. No rela-
tion to seizure outcome was found. A comparison of pre- and postop-
erative language dominance assessed by means of language fMRI was
conducted in three patients with left temporal lobe epilepsy (Helms-
taedter et al., 2006). In one patient, postoperative follow-up language
fMRI indicated reversal of right into left dominance going along with
unexpected losses in verbal memory performance. Overall, these find-
ings suggest that postoperative plasticity of memory and language
functions can be found in epilepsy patients and may depend on degree
of preoperative language atypicality as well as gender and seizure out-
come.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Pathophysiological role of GABAergic trans-
mission in epilepsy

TONIC GABAERGIC INHIBITION IN EPILEPSY
M. Walter
Institute of Neurology UCL, London, UK

No Abstract Received.

GABAERGIC SYNCHRONIZATION AS A PROMOTER
OF EPILEPTIFORM ACTIVITY

M. Avoli

La Sapienza University And The Montreal Institute, Montreal,
Canada

GABA is the main inhibitory transmitter in the forebrain where it acts at
both the ionotropic GABA type A and the metabotropic GABA type B
receptors; GABA type A receptor activation is known to open channels
that are permeable to Cl- and to a lesser extent bicarbonate. A homeo-
static balance between excitatory and inhibitory mechanisms is essential
for allowing meaningful information processing under physiological con-
ditions. In addition, it is expected that interfering with GABA receptor-
mediated inhibition causes the appearance of seizures. However, growing
evidence indicates that GABA type A receptor-mediated conductances
may also assist, support or shape epileptic hypersynchrony; these data
have been obtained in vitro from rodent limbic structures such the entorh-
inal and perirhinal cortices or the amygadala, from the subiculum of
patients presenting with temporal lobe epilepsy, and from the neocortex
of epileptic patients with Taylor’s type focal cortical dysplasia. These
effects are presumably caused by (1) alterations in the KCC2 cotrans-
porter leading to GABA type A receptor depolarizations due to the
elevated internal Cl-; (2) glial and neuronal GABA type A receptor-
dependent increases in extracellular K+ that directly depolarizes neigh-
boring neurons; and (3) the ability of GABAergic cells to promote
network oscillations at gamma frequencies. It should also be emphasized
that in some of these experiments prolonged period of epileptiform syn-
chrony that resemble electrographic seizures, are blocked either by pre-
venting GABA release by activating i-opioid receptors or by antagonists
of the GABAA receptor. In conclusion, while blocking GABA receptor
function consistently leads to neuronal hyperexcitability and short-
lasting epileptiform events, data obtained from several in vitro models of
epileptiform discharge indicate that GABA type A receptor-mediated
mechanisms can also initiate and sustain ictal depolarizations.

PATHOPHYSIOLOGICAL ROLE OF CHLORIDE
TRANSPORTERS IN EPILEPSY

K. Kaila

University of Helsinki, Department Of Biosciences, Helsinki,
Finland

No Abstract Received.

GABA AND THE INITIATION OF ICTAL ACTIVITIES
IN TISSUE FROM PATIENTS WITH TEMPORAL LOBE
EPILEPSIES

R. Miles

INSERM EMI 224, CHU Pitié Salpétriére, Paris, France

No Abstract Received.
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How many immunomediated epileptic encep-
halopathies exist in children?

OVERVIEW OF CLINICAL ENTITIES
L. Fusco
Bambino Gesu Childrens Hospital, Rome, Italy

No Abstract Received.

IMMUNOLOGICAL MARKERS
D. Vincent
John Radcliffe Hospital, Oxford, UK

Immune mediated encephalopathies are beginning to be more widely
recognized in adults, and to a certain extent in children. In adults, the best
identified syndromes are the paraneoplastic conditions, associated with
small cell lung cancers, ovarian, breast or other tumors. Most of these
syndromes occur in middle-age and older individuals, as would be
expected. They can involve the limbic system, brainstem, cerebellum or
multiple levels of the CNS. Among younger patients, Ma2 antibodies are
found in a form of limbic and hypothalamic encephalopathy with testicu-
lar tumors. And very recently, antibodies to NMDA receptors have been
identified in young women with psychiatric or limbic presentations,
dyskinesias, stupor often leading to coma. These patients usually have an
ovarian teratoma. Both these conditions improve after removal of the
tumor and immunotherapies to reduce the antibodies.

A nonparaneoplastic form of limbic encephalitis is associated with
antibodies to voltage-gated potassium channels. These antibodies are
also present in some patients with idiopathic epilepsy, with or without
cognitive or other limbic defects. They tend to do very well with immu-
notherapies. They are almost always adults, and children with similar
presentations have only rarely been found positive unfortunately.

Therefore, there are few antibodies identified so far in the majority of
children with acute or subacute onset of encephalopathy. A few cases of
NMDA receptor-antibody associated encephalopathies occur in young
adults or children, and GIuR3 antibodies may be present in some children
with Rasmussen’s encephalitis, although this is disputed. But the tech-
niques available for measuring antibodies to different targets and identi-
fying new antibodies are improving rapidly. There is an urgent need for
the systematic study of childhood forms of encephalopathies.

DEVASTATING EPILEPTIC ENCEPHALOPATHIES
O. Dulac
Hopital Necker — Enfants Malades, Paris, France

No Abstract Received.

THERAPEUTIC PROSPECTIVES
C. Bien
University of Bonn, Bonn, Germany

The following inflammatory brain disorders without (apparent) infec-
tious origin and typically associated with focal epileptic seizures have
been delineated: Rasmussen encephalitis (RE), limbic encephalitis (LE),
anti-N-methyl-p-aspartate-(NMDA-)receptor encephalitis, and steroid-
responsive encephalopathy associated with autoimmune thyroiditis
(SREAT, formerly called ““Hashimoto encephalopathy™). All of these
conditions occur in children and adults, however at very different ratios.
In recent times, the process of diagnostic clarification has been the main
focus of clinical research into these conditions. Treatment research has
just begun. There is still no reliable evidence regarding the best possible
therapies for these conditions. In this situation, recommendations can

only be derived from case studies and from pathogenetic considerations.
In RE, the paradigmatic epileptic immunopathy, there are data supporting
a beneficial effect of early immunosuppressive and immunomodulatory
interventions. For intractable seizures in RE patients with advanced dis-
ease, epilepsy surgery in the form of hemispherectomy in one of its mod-
ern variants is highly effective. Whereas for LE very little is known on
effective means of treatment in childhood and adolescence, anti-
NMDAR encephalitis and SREAT respond well to immunosuppression
or immunomodulation. In anti-NMDAR encephalitis, ovarian teratomata
need to be searched for because their removal seems to improve the
outcome of affected patients (paraeneoplastic form of the condition).

Monday 22 September 2008
16:30 - 18:00
Hall 3

UCB SATELLITE SYMPOSIUM - RAISING EXPECTA-
TIONS IN THE MANAGEMENT OF PARTIAL ONSET
SEIZURES

G. Krauss*, P. Patsalost, and P. Ryvlin{

*Johns Hopkins University, Baltimore, USA; TInstitute of
Neurology, London, UK and }Hospices Civils de Lyon, Lyon, France

Development of ‘newer’ AEDs is raising expectations in the management
of partial-onset seizures. Monotherapy remains the treatment of choice
for newly diagnosed epilepsy but the addition of a second AED may be
considered after failure of one or two monotherapy drugs. Many of the
‘newer’ AEDs have unique mechanisms of action, suggesting that combi-
nations of drugs with different mechanisms could have synergistic effi-
cacy in controlling seizures. Reports of synergistic action of AEDs in
animal models could have clinical relevance. However, there are no pro-
spective, controlled studies reporting evidence of synergy in patients with
epilepsy. The ‘newer’ AEDs are efficacious in patients who have failed
‘older’ AEDs and are generally better tolerated. ‘Newer’ AEDs have bet-
ter pharmacokinetics with some closely approximating the ideal, charac-
terized by good bioavailability, rapid achievement of steady-state plasma
concentrations, linear and time-invariant kinetics and minimal protein
binding. Adjunctive therapy with ‘newer’ AEDs may be facilitated by
their low potential for drug-drug interactions and good CNS tolerability.
Previous studies, mainly conducted with ‘older’ AEDs, have indicated
that patients who do not respond to sequential monotherapy are unlikely
to become seizure-free with polytherapy. However, recent clinical evi-
dence has prompted a reevaluation of the role of combination therapy,
suggesting that some patients may only become seizure free on a combi-
nation of two or three AEDs. The availability of expanded treatment
options has made it possible to tailor the choice of therapy to specific
patient populations. Further evidence-based guidance is required to
inform clinicians on how and when to combine AEDs.

Monday 22 September 2008
18:30 - 20:00
Hall 3

EISAI SATELLITE SYMPOSIUM - WHAT TYPE OF
DATA MAKES YOU PICK YOUR DRUG? AN EXPERT
PANEL DISCUSSION

L. Sander,* M. Baulac,t J. Cramer,{ E. Trinka,§ and S. Wroe¥|
*Institute of Neurology, University College London, London,
UK; TPitié-Salpétriere Hospital, APHP, Paris, France; }Yale
University School of Medicine, New Haven, CT, USA; §Univer-
sity Hospital Innsbruck, Innsbruck, Austria, and Y|National
Hospital for Neurology and Neurosurgery, London, UK

What do you consider are the key factors that influence your prescribing
decisions in epilepsy? There are often many different types of trials,

Epilepsia, 50(Suppl. 4):2-262, 2009
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studies and data available to inform your decision; do you value one type
above another when faced with such a wealth of evidence in the clinic?
Are there different medical circumstances under which you perceive a
particular type of evidence to have greater value? Do you make your
decisions because you place more importance on one particular type of
data or because the evidence available is more directly related to your
individual patient? Randomized controlled trials are considered to be the
gold standard for evidence in drug development, providing reliable infor-
mation about efficacy and safety that allows the drug to be registered. Do
the results of these trials reflect your everyday experience in clinical
practice? Do they provide you with the information you need to advise
your patient how they might respond over the long term? Alternatively,
do you prefer to consider more naturalistic data gathered under less strin-
gently controlled conditions over longer periods of time that could poten-
tially provide a more representative view of drug utility? Or should
greater emphasis be placed on the individual patient and the outcomes
that affect quality of life? Alternative study designs may be less rigorous
than randomized controlled trials but can deliver conclusions that might
be more relevant and useful to everyday clinical practice postlaunch.
Could a balanced interpretation based on the advantages and disadvan-
tages of contrasting study designs help you in the decision-making pro-
cess?

Tuesday 23 September 2008

07:30-09:00

Hall 2b

EUREPA Teaching Session

Pitfalls in Waking and Sleep EEG Diagnosis

UNUSUAL EEG ACTIVITIES IN WAKEFULNESS AND
SLEEP

P. Gelisse

CHU Gui De Chouliac, Montepellier, France

This lecture covers the scope of the main features of unusual EEG wake
and sleep activities in children and adults. The EEG must be a tool used
to confirm clinical hypotheses. A patient should never be diagnosed as
“epileptic” based merely on observation of spikes or similar abnormali-
ties but in the absence of any semiological evidence. When in doubt, it is
recommended to be cautious before attributing pathological significance
to findings. During waking state, we will decribe alpha variants, posterior
slow waves of youth, lambda waves, subclinical rhythmic electrographic
discharges in adults, breach rhythm, hypersynchrony hyperventilation
and photomyogenic response. During an EEG, patients can become
drowsy or even fall asleep spontaneously and due to the close link
between sleep and epilepsy, prolonged EEGs are often performed. It is
therefore necessary to be knowledgeable about sleep patterns including
hypnagogic hypersynchrony, frontal slow delta waves of drowsiness in
elderly individuals, vertex waves, positive occipital sharp transients of
sleep, post arousal hypersynchrony and frontal arousal rhythms in chil-
dren. Unusual nonpathological activities observed in sleep are rhythmic
temporal theta burst of drowsiness, benign sporadic sleep spikes, four-
teen-and six Hz positive bursts, wicket spikes, six-hertz spike-and-wave
bursts (phantom spike-and-wave bursts). Indeed, a more thorough knowl-
edge of these elements is necessary so as not to misinterpreted them as
pathological traits. But also, the presence of typical spikes or spike-waves
does not necessarily indicate that a patient is epileptic. The clinical con-
text is very important when interpreting an EEG.

PITFALLS IN ACTIVATION PROCEDURES
D. Kasteleijn Nolst Trenité
University La Sapienza, Rome, Italy

No Abstract Received.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

PARTICULARITIES
VERSUS SCALP EEG
A. Biraben

CHU De Rennes Hopital, Rennes, France

OF DEEP EEG RECORDINGS

No Abstract Received.

Tuesday 23 September 2008

07:30-09:00

Hall 5

EUREPA Teaching Session

Limbic Circuitry, Emotions and Epilepsy.
Structures Involved, Clinical Picture and
Therapeutic Possibilities

LIMBIC STRUCTURES, EMOTIONS, AND EPILEPSY
F. Lopes da Silva
University Of Amsterdam, Amsterdam, The Netherlands

No Abstract Received.

SEMIOLOGY AND COGNITIVE ASSESSMENT OF SEI-
ZURES WITH INTENSE EMOTIONAL COMPONENT

S. Meletti

University Of Modena And Reggio Emilia, Italy

In recent years the functional anatomy of brain networks involved in
emotional processing has been the focus of many researches leading to
considerable advances in our understanding of the mechanisms involved
in both the expression and the perception of emotional signals. However,
the majority of such studies concerned the way we judge and decode the
emotions that are expressed from others. In other words, we have gath-
ered considerable information on the brain networks engaged in the
processing of facial and vocal signals that encode an emotion, such as
fear or disgust. On the contrary, few studies have investigated the way we
express our emotions, and the cerebral structures that are involved in the
generation of facial, vocal, bodily, autonomic signals as well as the con-
scious feeling of experiencing an emotional state. Current knowledge on
this is largely based upon the studies that used intra-cerebral electrical
stimulation in man.

Here we analyze findings obtained from personal patients’ popula-
tions that underwent long-term video-EEG monitoring and intra-cerebral
electrical stimulation of the temporal lobe. We also take into analysis
data from the published literature.

The aim of this presentation is to analyze emotional phenomena
obtained in spontaneous seizures and by intracerebral electrical stimula-
tion and to compare different anatomical, pathological, methodological
variables that could potentially affect the probability to observe ictal
emotions.

FUNCTIONAL AND STRUCTURAL APPROACH TO
EMOTIONAL AND AUTONOMIC COMPONENTS IN
EPILEPTIC SEIZURES

F. Bartolomei

Universite Aix Marseille II, Marseille, France

No Abstract Received.
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INFLUENCE OF EPILEPSY SURGERY ON EMOTIONS
AND AUTONOMIC COMPONENTS OF LIMBIC SEI-
ZURES IN NONOPERATED PATIENTS

J. Wellmer

University Of Bonn Medical Center, Bonn, Germany

The presentation consists of two parts: (1) Influence of epilepsy surgery on
emotions. There are many theories about what emotions are and how indi-
vidual emotionality/susceptibility to emotions can be explained. The
Component Process Model (CPM) by Klaus Scherer opens the possibility
to measure changes in emotionality/susceptibility to emotions in individu-
als through their ability to react with an appropriate emotion to significant
events, to regulate their emotional expression and feeling state in a situa-
tionally appropriate manner, and to show appropriate sensitivity to the
emotional expression of social interaction partners. We discuss the utility
of this concept for indentifying the impact of focal epilepsies and epilepsy
surgery on emotions and present existing literature on this issue. (2) Auto-
nomic components of limbic seizures in nonoperated patients. Seizures of
different origin within the brain show autonomic components to a variable
extent. We discuss the most frequent autonomic changes observed during
seizures with regard to their localizing and lateralizing value as well as
their clinical significance beyond presurgical evaluation (i.e. SUDEP).

Tuesday 23 September 2008

07:30-09:00

Hall 7

Workshop

EPICURE: EU funded research into func-
tional genomics and neurobiology of epilepsy,
a basis for new therapeutic strategies

THE GENETICS OF HUMAN EPILEPSIES
T. Sander
Cologne Centre for Genomics, Koln, Germany

Genetic factors play a predominant role in the aetiology of about 50% of
all epilepsies. The underlying genetic architecture likely represents a bio-
logical continuum, in which a small fraction of familial epilepsies fol-
lows monogenic inheritance, whereas the majority of sporadic epilepsy
patients presumably display a polygenic predisposition. Mutations in
over 70 genes now define biological pathways leading to rare monogenic
forms of epilepsy in hunans and animals. Many of the epilepsy genes
identified in rare monogenic forms of idiopathic epilepsies encode volt-
age-gated or ligand-gated ion channels. However, the genetic basis of the
common epilepsy syndromes with genetically complex predisposition
remains elusive. The EPICURE consortium will accelerate progress in
our research field by joining the resources and expertise of 29 research
groups from 12 European countries (www.epicureproject.eu). Advances
in high-throughput genotyping and large-scale sequencing technologies
together with a better understanding of the structural organization of the
human genome have improved the prospects to dissect configurations of
functionally convergent susceptibility alleles tracing key molecular path-
ways of epileptogenesis. Only the comprehensive assembly of the most
important susceptibility, genes will allow to assess individual risk pro-
files and to develop preventive therapy strategies.

FUNCTIONAL ANALYSIS OF ION CHANNEL MUTA-
TIONS IN GENETIC EPILEPSIES AND PHARMACORE-
SISTANCE

H. Lerche

University of Ulm, Ulm, Germany

Mutations associated with idiopathic epilepsies have been identified
in genes encoding ion channels, in both rare monogenic epileptic

syndromes and in some families with common idiopathic generalized
epilepsies (IGE). Furthermore, genetic variants are likely to modulate the
susceptibility to seizures and the effects of antiepileptic drugs. Among
the targets of such epileptogenic mutations are channels crucial for the
generation of action potentials and the regulation of neuronal firing such
as voltage-gated sodium and potassium channels, as well as those
involved in inhibitory synaptic transmission such as GABA(A) receptor
subunits. Concerning genetic variability to pharmacotherapy, a sodium
channel polymorphism has been shown to be associated with the dosage
of sodium channel blocking drugs used as anticonvulsants in patients.
We use in vitro techniques expressing such genetic variants in heterolo-
gous mammalian cells and cultured neurons, immunohistochemistry and
gene-targeted mouse models in order to (1) characterize the biophysical
consequences of genetic alterations associated with epilepsy and pharma-
coresistance, (2) understand the functional role of the affected channels
in different cell types and circuits of the mammalian brain, and (3) ana-
lyze the pathogenic role of mutations on the molecular, cellular, network
and whole animal level. Our studies will not only enhance the under-
standing of epileptogenesis and pharmacoresistance, but hopefully also
improve anticonvulsive therapies.

ACQUIRED CHANNELOPATHIES AND LOSS OF
CONTROL EXCITATION

M. Walter

Institute of Neurology UCL, London, UK

Partial epilepsy frequently follows specific brain insults (e.g. stroke, head
injury, status epilepticus). There is often a latent period between the
insult and the development of epilepsy. During this period, there are alter-
ations in neuronal excitability, receptor expression, synaptic transmission
and network connectivity. Amongst these changes are alterations in volt-
age dependent- and ligand gated-channels that regulate neuronal and net-
work excitability. Although many of these ‘acquired channelopathies’
lead to a loss of control of excitation, some are compensatory but may
contribute to other aspects of the condition such as cognitive and memory
dysfunction. Here I will discuss the acquired channelopathies in epilepsy.
In particular I will concentrate on changes in ion channels in dendrities
(potassium channels, HCN channels) and soma (calcium channels,
sodium channels) that lead to the so-called ‘epileptic neuron’ and the
complex changes in GABA(A) receptor mediated transmission that not
only lead to hyperexcitability, but also may contribute to network
dysfunction and impairments of cognition. Importantly, the elucidation of
these acquired channelopathies have increased our understanding of the
cellular mechanisms underlying epilepsy and may help us understand the
role of mutations and polymorphisms in genes encoding for ion channels
in epilepsy. Conversely, the discovery of gene mutations in epilepsy can
inform our understanding of the role of such acquired channelopathies.

PHARMACOGENETICS OF REFRACTORY EPILEPSY
E. Perucca
University of Pavia, Pavia, Italy

About one third of patients with epilepsy are refractory to available phar-
macological treatments. While the mechanisms responsible for drug
resistance are probably multifactorial, increasing attention has focused in
recent years on the potential role of genetically-related factors. Different
genetically controlled mechanisms can potentially lead to failure to
respond to an antiepileptic drug (AED). These include (1) occurrence of
idiosyncratic adverse reactions in patients with specific genotypes,
preventing stabilization of these patients on therapeutically effective
regimens of one or more drugs; (2) genetically-related variability in the
metabolism of AEDs, or in the transport of AEDs across the blood brain
barrier, or at the site of the epileptogenic focus; and (3) genetically-medi-
ated alterations in AED targets in the brain. The best example of geneti-
cally mediated idiosyncratic reactions to AEDs is represented by the
association between the HLA-B*1502 allele (which is present with a
higher frequency in Han Chinese and some other Asian ethnic groups)
and serious skin reactions to carbamazepine and, possibly, phenytoin,
lamotrigine and other AEDs (Man et al, Epilepsia 2007; 48: 1015-8).
As far as pharmacokinetic mechanisms are concerned, genetic
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polymorphisms affecting the expression of cytochrome P450 enzymes
have been shown to influence clearance and dosage requirements of some
AEDs, one example being the variation in phenytoin clearance in relation
to CYP2C9 and CYP2C19 polymorphisms: this could lead to inadequate
drug response by making dose adjustments difficult. Other lines of
evidence suggest that multidrug resistance may be caused, at least in
some cases, by an increased expression of drug transporter systems at the
site of epileptic activity, a mechanism which may be also be under
genetic control. The transporter studied most extensively in this respect is
P-glycoprotein, encoded by the ABCB1 gene, and conflicting data have
been produced on the possible role of the CC genotype of the ABCB1
3435C>T polymorphism in influencing responsiveness to AEDs (Tate
and Sisodiya, Expert Opin Pharmacother 2007:;8:1441-9). Studies
addressing possible genetically mediated alterations in drug targets have
focused especially on ion channels, and data have been provided that a
functional polymorphism in the SCN/A gene may play a role in influenc-
ing the response to sodium channel blockers such as carbamazepine and
phenytoin (Tate et al. Proc Natl Acad Sci USA 2005;102:5507-5512).
The role of genes coding for a wide range of other AED targets is being
specifically investigated as a subproject of the EPICURE study. Further
breakthroughs in this area may also derive from ongoing genome-wide
association studies.

Tuesday 23 September 2008
07:30-09:00

Hall 9

Workshop

Gap - junctions and epilepsy

GAP - JUNCTIONS AND CONNEXINS EXPRESSION IN
THE CNS

D. Condorelli

University of Catania, Catania, Italy

No Abstract Received.

GAP JUNCTIONAL COMMUNICATION IN ASTRO-
CYTES AND NEUROGLIAL INTERACTION

C. Giaume

Inserm U840, Paris, France

Gap junctional communication in astrocytes and neuroglial interaction In
the central nervous system, glial cells and in particular astrocytes are
characterized by a high level of connexin (Cx) expression. These mem-
brane proteins are the constituents of gap junction channels allowing
direct intercellular exchanges. In defined conditions, they can form also
“hemichannels” that provide an alternative pathway for inside-outside
exchanges. A common feature of these Cx channels is their permeability
for ions as well as small signaling molecules (< 1-1.2 KDa) constituting
a basis for dynamic neuroglial interaction that can lead, or be associated,
to neuronal dysfunction in pathological situations. This is the case for
several models of epilepsy in which changes in the expression level of
astrocytic Cxs have been observed. In this context, this presentation will
be focused on the following points. First, an up-date review on the prop-
erties of glial networks sustained by the expression of Cxs and hemichan-
nels in astrocytes. Second, the listing of data indicating how glial
networks and neuronal circuits interact. Third, the discussion of results
arguing for a contribution of hemichannels and gap junction channels to
the uptake and the trafficking of metabolic substrates. And finally, the
presentation of data suggesting the participation of astrocyte metabolic
networks to the maintainance of epileptic-like discharges in neurons. As
a whole, such information will contribute to propose that now Cxs in glial
cells should also be considered as potential targets for the development of
alternative strategies to intervene in neurological pathologies including

epilepsy.

Epilepsia, 50(Suppl. 4):2-262, 2009
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PHYSIOLOGY OF GAP-JUNCTIONS
U. Heinemann
Johnannes-Muller-Institute of Physiology, Berlin, Germany

Gap junctions exist in many tissues and provide for exchange of small
molecules and electrical charges. The underlying proteins form hemi-
channels in the plasma membrane which can fuse and provide for electri-
cal and metabolic coupling between cells. Gap junctions permit in the
liver that adrenergic input has only to reach some cells and the rest
receive the receptive chemical signal through gap junction. In smooth
muscles gap junction provide for directed propagation of signals in the
vascular and intestine system. Gap junctions can be regulated. Thus, con-
nexins and gap junctions are upregulated during pregnancy providing for
more and more effective synchronized contraction of smooth muscle
cells. In the central nervous system classical astrocytes are coupled
through gap junctions providing for a network of coupled cells. The loss
of one connexion has mild consequences. Animals which loose both con-
nexins may present with spontaneous epileptiform discharges and show
relative mild abnormalities in spatial K buffering. GAP junctions
between neurons do also exist. They are important in the inferior olive
where they provide for the synchronisation of the principal rhythmogenic
cells, GABAergic input determines which GAP junctions are function-
ally active. In the hippocampus many basket cells are also coupled by
gap junctions providing for enhanced contribution to generation of
gamma oscillations. Gap junctions between principal cells have also been
suggested but experimental proof is still rare. However, they have been
suggested to be important for generation of network oscillations in the
high frequency range of 200 — 600 Hz oscillatory activity. Evidence from
my lab suggests that at least in some cases these high frequency oscilla-
tions can also be achieved by synaptic interactions in networks with
recurrent excitatory interactions.

ANTIEPILEPTIC EFFECT OF GAP-JUNCTIONS
BLOCKERS

H. Cock

St Georges Hospital, London, UK

The role of gap junctions are in the propagation and maintenance of sei-
zures is increasingly recognized, and ex vivo (using ‘“‘epileptic’’ brain
slices from animal models and human surgical specimens) support that
gap junction blockers may be antiepileptic. However systemic toxicity of
gap-junction blockers has to some extent limited in vivo or clinical stud-
ies. However focal drug delivery techniques, increasingly used in other
disease areas (e.g., neurooncology), which avoid systemic complications
and thus broaden the range of potential agents, is also being investigated
in epilepsy, to both enhance understanding about the role of gap junctions
in, and provide proof in principle of possible therapeutic benefits. Gap
junction blockers applied focally in vivo have proved effective in acute
provocation models and more recently in the cortical tetanus toxin model
in rats, which has frequent partial motor seizures, refractory to high doses
of systemic agents including phenytoin and diazepam, and thus appears
to be a clinically relevant model of refractory epilepsy. In this model, the
effect of gap junction blockers delivered directly to the epileptic focus
was assessed in freely moving unsedated animals. Injections of Carbe-
noxolone or mefenamic acid through a preimplanted cannula resulted in
a clear reduction of seizure frequency (assessed both behaviorally and
using EEG monitoring) compared to the predrug baseline, whereas injec-
tions of 0.9% saline had no effect. No additional sedation was required,
and there were no observable side effects. As would be expected from a
single pulse delivery, the duration of effect was short (20-30mins), but
nonetheless of a clinically relevant magnitude (% time seizing reduced
from 50-60% to 10-15%). Similar studies using longer term delivery
methods and in a broader range of clinically relevant animal models now
need to be conducted, in order to assess whether gap junctions as novel
therapeutic targets can live up to the promise they offer.
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Tuesday 23 September 2008

09:00-11:00

Hall 1

Main Session

Immune processes in epilepsy: basic and clini-
cal issues

IMMUNE/INFLAMMATORY PROCESSES IN EPILEPSY:
NEUROBIOLOGICAL ASPECTS

A. Vezzani

Mario Negri Institute For Pharmocological Research, Milan,
Italy

Inflammation in CNS has been described in various neurological disor-
ders; recent findings have shown markers of inflammation in glia and
neurons in surgically resected human epileptogenic tissue from drug-
resistant epilepsies of various etiologies. Markers of adaptive immunity
can be also present depending on the type of epilepsy. Studies in rodent
models of epilepsy show that proinflammatory cytokines are rapidly syn-
thesized by glia during seizures, or after a brain injury that can prime
epileptogenesis (e.g., neurotrauma). The release of cytokines from glia,
or from cells of the adaptive immunity, may profoundly alter neuronal
excitability; in particular, elevated levels of IL-1beta or complement acti-
vation in the rodent hippocampus induce proconvulsive effects, and anti-
IL-1beta treatments reduce acute and chronic seizures. Recent insights
into the mechanisms underlying these effects indicate that IL-1beta mod-
ifies the neuronal responses to glutamate and GABA. In particular,
IL-1beta activates a novel intracellular pathway in hippocampal neurons
that results in enhanced NMDA receptor-mediated calcium influx; TNF-
alpha induces the recruitment at cell membrane of AMPA receptors more
permeable to calcium, and induces internalization of GABA-A receptors.
These cytokines can increase also the extracellular glutamate concentra-
tion by reducing astrocytic glutamate reuptake and priming its release by
astrocytes. Systemic inflammation, mimicked by lipopolysaccaride
injection, has also been reported to decrease seizure threshold in rodents.
Elevated cytokine levels and downstream inflammatory mediators in
brain, and/or activation of inflammatory pathways in the periphery, may
also promote changes in brain microvasculature, including blood—brain
barrier breakdown and angiogenesis which in turn may affect seizure
threshold. Targeting inflammation may represent a new approach to con-
trol seizures and the associated neuropathological events.

INNATE IMMUNITY IN EPILEPSY: THE FOCUS ON
TLE AND MALFORMATIONS OF CORTICAL DEVEL-
OPMENT

E. Aronica

Academic Medical Centre, Amsterdam, The Netherlands

The immune system uses two types of defense mechanisms: innate and
adaptive immunity. The innate immunity is constitutively present in CNS
and relies on resident cells. Microglial cells represent the primary
immune effectors cells, activated in response to different types of brain
injury. However evidence is emerging that also the astrocytes are active
players in the cerebral innate immune response. Recently both experi-
mental and clinical evidence indicate the existence of a chronic inflam-
matory state in the epileptic brain. A rapid activation of both microglia
and astroglial cells occurs in response to seizure activity and persists in
the chronic phase in regions involved in the generation and spread of
seizures. In addition activation of the innate immunity is associated with
areas of blood brain barrier damage. Gene expression analysis in the
post—status epilepticus model demonstrates that the immune response is
the most prominent process changed during epileptogenesis and still
up-regulated in the permanent epileptic state. Within the immune
response, the complement cascade is prominently activated. Experimen-
tal evidence also demonstrates a prominent up-regulation of cytokines,
chemokines and other key mediators of the inflammatory process (e.g.
cox-2, plasminogen activators, vascular endothelial growth factor) which
can alter the dynamics of the neuronal networks. These experimental

findings have been recently corroborated by evidence of activation of
inflammatory processes in human specimens from cases of drug-resistant
focal epilepsies. Prominent activation of microglia and astroglial cells
and activation of the complement cascade and proinflammatory cyto-
kine-associated pathways occurs in patients with temporal lobe epilepsy
(TLE) and hippocampal sclerosis as well as in specimens of patients with
focal malformations of cortical development. The identification of cellu-
lar components and mediators of the inflammatory response during epile-
ptogenesis and in chronic epileptic tissue is important for understanding
the pathogenesis of epilepsy and may contribute to the development of
new therapeutic strategies.

AUTOIMMUNE EPILEPSY: THE PUTATIVE PATHO-
GENIC ROLE OF GLUTAMATE RECEPTOR AUTO-
ANTIBODIES

M. Levite

Weizmann Institute of Science & Mineuet Therapeutics, Rehovot,
Israel

Neuro-autoimmunity to glutamate recptors: autoantibodies to glutamate
receptors can damage the human brain in epilepsy, neuropsychiatric sys-
temic lupus erythematosus and encephalitis Glutamate is the major excit-
atory central-nervous-system neurotransmitter. Now, glutamate-receptor
(GluR) autoantibodies call for our serious attention, as they are found in
many patients with epilepsy and systemic lupus erythematosus (SLE),
and can unquestionably damage the brain. Glutamate/ AMPA-receptor-
subtype-3 (GluR3) autoantibodies were found thus far in 35% (78 of 222)
of patients with different epilepsies studied worldwide. Glutamate/
NMDA-receptor-subunits-R2A/B  (NR2A or NR2B) autoantibodies,
some of which cross-react with double-stranded (ds) DNA, were detected
thus far in 35% of SLE patients, and suspected to contribute to their neu-
ropsychiatric impairments, among them epileptic seizures. NR2-autoan-
tibodies were also found in patients with epilepsy (18%), stroke and
encephalitis (primarily paraneoplastic). Individual epilepsy patients have
either GluR3-autoantibodies or NR2-autoantibodies or none, indicating
no cross-reactivity. Some epilepsy patients have anti-dsDNA-which do
not cross react with any of the glutamate-receptor autoantibodies. Human
and animal studies show that GluR3-autoantibodies bind neurons, posses
a unique ability to activate their glutamate-receptor antigen, can kill neu-
rons by either excitotoxicity or complement activation, cause multiple
brain pathology, induce and neurobehavioral/cognitive impairments, and
augment seizure severity in GluR3B-immunized mice. NR2/dsDNA-
autoantibodies, once present in the CNS, can also bind and subsequently
kill hippocampal and cortical neurons, by an excitotoxic complement-
independent mechanism. Based on all the above, we recommend that
neurologists, especially epileptologists, should consider glutamate-
receptor autoantibodies as autoimmune molecules which are frequently
found among patients with epilepsy and neuropsychiartic lupus, and
which may be pathogenic the brain, and therefore and screen for them,
especially in intractable epilepsy and before brain surgery. If either GluR3
or NR2 autoantibodies are present in a given patient, primarily in the
CSF, they may induce/contribute to the brain damage, neurobehavioral/
cognitive/emotional impairments and seizures, and as such should be
silenced or removed.

IMMUNE PROCESSES IN EPILEPSY AND THERAPEU-
TICAL OPTIONS

C. Bien

University of Bonn, Bonn, Germany

Immunological epileptology is an appealing field of research in disease
mechanisms. At the same time, it generates concepts for therapeutic
interventions in immune-mediated epilepsies. The most prominent exam-
ple for such a pathophysiology-based extension of treatment options is
the introduction of immuno-interventions in Rasmussen encephalitis: In
earlier times, the progressive decline was followed without specific treat-
ment up to a stage when hemispherectomy would no longer cause addi-
tional neurological deficits. Today’s strategy is to inhibit the pathogenic
immune reaction early on to improve the functional long-term outcome.
Similar approaches are emerging in conditions like limbic encephalitis,
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the most frequent cause of adult-onset temporal lobe epilepsy with hippo-
campal sclerosis. Again, early immuno-therapeutical intervention may
prevent the transgression into a chronic, often intractable epilepsy with
cognitive impairment. Further elucidation of immune-processes at the
basis of epileptic brain diseases will to lead to an expanding immuno-
therapeutic armamentarium for patients with seizure-disorders.

Tuesday 23 September 2008

09:00-11:00

Hall 3

Main Session

Pharmacogenetics and pharmacogenomics in

epilepsy

THE RECEPTOR SIDE: THE PHARMACOGENETIC
PREDICTION OF PHARMACODYNAMIC RESPONSE

C. Elger

Klinik Fuer Epileptologie, Bonn, Germany

With an increasing number of antiepileptic drugs (AEDs) reaching the
market without clearly reducing the amount of patients being pharmaco-
resistant, the question arises as to whether part of the pharmacoresistance
is based on genetic abnormalities on the neuronal or other levels of the
brain resulting in a reduced efficacy of AEDs. The second question which
is still open is whether pharmacogenetic profiling of the patient would
result in an exclusion of some AEDs on the long way of AED testing. A
prerequesite for pharmacogenetic and pharmacogenomic views in AED
therapy is the knowledge of the genetic basis of epilepsies as well as
transporters, transmitter receptors, ion channels and intercellular path-
ways. On the other hand, genetic modifications of the metabolisms of the
AED itself might be part of the problem. The theme of this symposium is
to review the findings on these topics and relate them to practical conse-
quences.

THE TRANSPORTER SIDE: MULTIPLE-DRUG TRANS-
PORTERS AND THEIR GENETIC VARIABILITY IN
RELATION TO DRUG RESPONSE IN EPILEPSY

S. Sisodiya

Institute of Neurology, UCL, London, UK

In parallel with theoretical and practical developments in genetic associa-
tion studies across human traits and diseases, research into genetic vari-
ability in multidrug transporters and its relationship with the clinical
phenotype of drug response in epilepsy has evolved over the last few
years. Sample sizes have grown and representation of variation in the
genes in question has broadened. The current balance of opinion might
suggest that common variation in the gene, ABCB1, encoding the best
studied multidrug transporter, P-glycoprotein, may not have a large role
to play. There is no good evidence to date that common variation in any
other transporter-encoding genes influences drug response in epilepsy.
Can we conclude either that multidrug transporters have no role in drug
response in epilepsy or that genetic variability in their encoding genes
have no role in drug response in epilepsy? To address these questions, the
basic evidence and arguments will be reviewed within a framework for
evaluation of multidrug transporter function. We can certainly conclude
that, in the absence of additional information at this point, calls for trials
of inhibitors of P-glycoprotein in drug-resistant epilepsy are premature.
Without evidence that P-glycoprotein is contributing to drug resistance in
individual patients, and without in vivo measures of the native function
and therapeutic inhibition achieved of P-glycoprotein, any such trials
would be difficult to interpret, and might lead to premature rejection of
an approach that might be potentially valuable for at least a subset of
patients. We also need to look beyond P-glycoprotein and ABCB1. A sig-
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nificant proportion of the genome encodes transporters of one form or
another. It is now possible and appropriate to move to genome-wide anal-
yses of well-characterized, large cohorts of patients in whom relevant
definitions of drug response and resistance have been applied. Studies
and approaches of this type will be discussed.

THE METABOLIZING PART: GENETIC VARIABILITY
OF METABOLIZING ENZYMES IN EPILEPSY

M. Bialer

The Hebrew University, Jerusalem, Israel

Since the outcome of antiepileptic drug (AED) therapy is often unpredict-
able, the goal of personalized medicine is to use genetic testing to target
therapy by identifying those patients unlikely to respond to an AED as
well as those individuals that are likely to respond adversely to the same
AED. Pharmacogenetics also assists in selecting the drug (AED) that is
most likely to have the highest therapeutic cost-to-benefit ratio for an
individual patient. Until the recent advances in genomics, pharmacoge-
netic research was conducted utilizing the phenotype-to-genotype
approach. Patients who reacted exceptionally to drug response were com-
pared to patients (individuals) with ‘normal’ response. With the explosion
of genomics technology a reverse approach of genotype-to-phenotype is
currently feasible whereby genetic polymorphism can serve as a starting
point to assess whether genetic variability is indeed causative polymor-
phism and translates into phenotypic variability that might be of clinical
relevance. Candidate genes for therapeutic and adverse response can be
divided into three categories: pharmacokinetic, receptor/target and
disease-modifying. Of all the pharmacokinetic genes involved in mediat-
ing drug response, those associated with drug metabolizing enzymes
have been the focus of most pharmacogenetic research. Most drugs
(AEDs) are eliminated by metabolism primarily mediated by cytochrome
P450 (CYP) (e.g. phenytoin, carbamazepine, tiagabine, zonisamide).
CYP2D6, CYP2C19 and CYP2C9 are known to be polymorphically
expressed with sufficient variations to have an impact on drug therapy.
None of the current AEDs are mainly eliminated by a CYP2D6-mediated
metabolism. Phenytoin and phenobarbital are metabolized by CYP2C9
and CYP2C19 and are subject to the genetic polymorphism of these two
CYPs. However the CYP2C9 or CYP2C19-mediated fraction metabo-
lized (fm) of phenobarbital (<25%) is much smaller than the fm of phe-
nytoin (90%). Thus, the clinically relevant effect of polymorphism is less
likely in the case of phenobarbital than in the case of phenytoin. Severe
phenytoin intoxication occurred in patients subsequently genotyped as
homozygous for CYP2C9#3 and heterozygous for the CYP2C9*2 allele.
The high CYP2C9-mediated fm of phenytoin prompted the idea to utilize
phenytoin as a probe drug for CYP2C9 phenotyping. In some AEDs (e.g.
lamotrigine, carisbamate) the primary metabolism is via glucuronidation
mediated by the UDP-glucuronosyltransferases (UGTs). The UGTs cata-
lyse the transfer of the glucuronic acid moiety from the cosubstrate UDP-
glucuronic acid to functional groups on the drug (substrate), resulting in
metabolite(s) with greater polarity and water solubility. Genetic poly-
morphisms have been identified in a wide array of UGTs (e.g. UGT1A1,
UGT1A3,UGT1A4, UGT2B4, UGT2B7). However, as not all the known
mutations in UGTs will translate to clinically relevant phenotypic
changes, it is critical to conduct functional studies to correlated genotyp-
ing with phenotyping. The majority of the substrates are glucuronidated
by multiple UGT enzymes, thereby making it difficult to know which
UGT enzyme is predominately responsible for the metabolic glucuroni-
dation. UGT1AL is a major conjugating enzyme that is responsible for
bilirubin homeostasis and the glucuronidation of various drugs. A com-
mon genetic polymorphism in the promoter region of the UGT1A1 gene,
denoted as UGT1A1%28, leads to reduced enzyme expression and is asso-
ciated with Gilbert’s syndrome. Lamotrigine is mainly metabolized by
N-glucuronidation (fm=85%) primarily mediated by UGT1A4. The
major UGTs involved in the glucuronidation of valproic acid (fm=20-
60%) and carisbamate (fm=44%) are not yet known. For AEDs exten-
sively metabolized by polymorphic enzymes, knowledge of the enzyme
polymorphism (e.g. CYP2C9 and CYP2C19 in the case of phenytoin),
before the initiation of therapy could prevent concentration-related side
effects. Based on this knowledge, the polymorphic drug would either not
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be used in patients with mutant alleles regarded as ‘poor metabolizers’ or
would be initiated at low dose.

INDUSTRY PERSPECTIVES OF PHARMACOGENET-
ICS IN EPILEPSY

M. Franc

Johnson & Johnson Pharmaceutical Research and Development,
Raritan, NJ, USA

Drug selection in the management of epilepsy remains largely empirical
and often involves long periods of trial-and-error involving over
20 choices of antiepileptic drugs (AEDs). From a clinical perspective,
knowing which patient to treat with which AED remains an important
unmet medical need. From a business perspective, epilepsy therapeutics
has become a highly competitive and fragmented market. Marginal clini-
cal effect sizes in refractory patients (current target population) and the
unknowns associated with AED mode of action pose a challenge to the
pharmaceutical industry in delivering novel and efficacious AEDs. For
these reasons, epilepsy is a priority therapeutic area for pharmacogenetic
research and drug-linked diagnostics at Johnson & Johnson Pharmaceuti-
cal Research and Development. The major goals of pharmacogenetics in
epilepsy are to replace the current practice of trial-and-error with a more
rationalized, targeted approach and to help with the development of novel
AEDs. The ability to predict treatment response would significantly ben-
efit epilepsy patients and could provide a competitive advantage to inno-
vator drugs. A multiattribute decision analysis (MADA) approach to
determine the feasibility and added-value of pharmacogenetic research
studies in the epilepsy portfolio will be presented. The MADA integrates
objective information (e.g., data, calculated forecasts) and subjective
information (e.g., judgments, estimations, opinions) for a set of prede-
fined attributes, and requires the cooperation of experts from a range of
divergent functional areas including genetics, medicine, pharmacology,
statistics, commercial/marketing, and regulatory affairs. The assessment
attributes relevant to pharmacogenetic studies conducted in industry
include: added-value; scientific, technical, and statistical feasibility; reg-
ulatory impact; commercial impact; cost and resources; and timelines.
Opportunities were made possible by the systematic collection of DNA
in epilepsy clinical trials and a corporate commitment to research
innovation.

Tuesday 23 September 2008

14:30 - 16:00

Hall 3

Discussion Group

Brain stimulation in epilepsy: exotic therapy
or real perspective?

MAGNETIC BRAIN STIMULATION
W. Theodore
Epilepsy Research Branch, NINDS, Bethesda, MD, USA

No Abstract Received.

DC-STIMULATION
M. Nitsche
Georg-August University, Goettingen, Germany

Transcranial direct current stimulation for the treatment of epilepsy.
Michael A. Nitsche, Georg-August-University, Dept. Clinical Neuro-
physiology, Goettingen, Germany Transcranial direct current stimulation

(tDCS) has gained increasing interest as an efficient tool to modulate cor-
tical excitability and activity of the human cerebral cortex noninvasively
and painlessly in recent years. It was demonstrated that beyond its physi-
ological impact tDCS is able to influence perceptual, cognitive and
behavioral functions in healthy subjects as well as clinical symptoms in
neuro-psychiatric diseases accompanied by enhanced or reduced cortical
excitability, e.g. depression, stroke and pain syndromes. Since epilepsy
correlates with an enhanced level of cortical excitability, its reduction by
tDCS might evolve as a promising option. Slice and in vivo animal exper-
iments have already demonstrated the efficacy of DC stimulation to
reduce epileptic activity. A first pilot study in patients with pharmaco-
resistant focal epilepsy as well as some case reports show promising
results. Future studies should encompass optimizing stimulation proto-
cols to achieve clinically relevant effects.

DEEP BRAIN STIMULATION
K. Vonck
Ghent University Hospital, Ghent, Belgium

No Abstract Received.

DEEP BRAIN STIMULATION IN MYOCLONUS EPI-
LEPSY

B. Steinhoff

Epilepsy Center Kork, Kehl-Kork, Germany

Up to now, vagal nerve stimulation (VNS) has been the main therapeutic
stimulation approach in patients with therapy-refractory epilepsy who
are not candidates for resective surgery. Based on the extensive experi-
ence available with the treatment of movement disorders, chronic high-
frequency deep brain stimulation (DBS) may also be effective in patients
with refractory epilepsy. A benefit is expected in epilepsy because of the
connections that exist between the subthalamic nucleus (STN) and the
superior colliculus (dorsal midbrain anticonvulsant zone). Individual
case reports of successful DBS in different types of epilepsy have already
been presented. Our group has meanwhile experience with five adult
patients (four males, 28 — 33 years) with progressive myoclonic epilepsy
syndromes PMES)who underwent chronic high-frequency DBS accord-
ing to a study protocol that had been approved by the local ethical com-
mission. Electrodes were implanted in the subthalamic nucleus (STN) in
the first patient and additionally in the anterior thalamic nucleus (ATN)
bilaterally in the following four cases. The DBS effects were compared
with the baseline Video-EEG findings concerning myoclonic jerk and
daily life performance eight weeks prior to the implantation and three-
monthly afterwards. No complications occurred. The best effects were
seen with STN but not with ATN stimulation in all patients. In the four
patients with a sufficient follow-up reduction of myoclonic seizures by
more than 50% was documented by video and by self-reports. All patients
reported clinically relevant improvements of various capabilities such as
free standing and walking or siginificantly improved fine motor abilities.
The best effect was seen in the least impaired patient. DBS of the STN
may be an effective treatment option for patients with PMES. Less
impaired patients may benefit more markedly. In order to achieve more
reliable data multicenter studies are urgently needed.

ACUTE STIMULATION OF THE BRAIN (NEUROPACE)
M. Morrell
Columbia Comprehensive Epilepsy Centre, New York, NY, USA

No Abstract Received.
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Tuesday 23 September 2008

14:30-16:00

Hall 2b

Discussion Group

From gene profiling to identification of new
antiepileptogenic targets

GENE EXPRESSION DURING EPILEPTOGENESIS IN
THE RAT: ON THE SEARCH FOR ANTIEPILEPTO-
GENIC TARGETS

J. Gorter

CNS/Swammerdam Institute For Life Sciences, Amsterdam,

The Netherlands

Microarray experiments with RNA from brain regions obtained at differ-
ent time points after electrically or pharmacologically induced status
epilepticus in the rat point to inflammation as a possible contributing
epileptogenic factor. The overwhelming acute inflammatory response is
reflected in a general and time dependent activation of multiple genes
that code proteases, cytokines and other inflammatory substances.
Expression of these genes can alter the dynamics of neuron-glia networks
— for example, by potentiating glutamate release from neuronal and glial
sources. Some over-activated genes may not only cause parenchymal
inflammation but also inflammation of endothelial cells, leading to dis-
ruption of the blood—brain barrier — a feature that may further contribute
to network instability. From this scenario it can be speculated that anti-
inflammatory treatment could help to slow down the process of epilepto-
genesis or prevent further progression of the disease.

FROM PROFILING DATA TO FUNCTIONAL ANALYSIS
OF GENES: FOCUS ON PLASMINOGEN SYSTEM.

A. Pitkiinen

Epilepsy Research Laboratory, University of Kuopio, Kuopio,
Finland

Assessment of molecular changes in the brain during epileptogenesis
using large scale molecular profiling typically shows that about 300700
genes have altered expression. Analysis of data with bioinformatics tools
has provided views about the previously unexplored pathways that may
contribute to cellular alterations during epileptogenesis, including neuro-
nal/glial migration, angiogenesis, and axonal plasticity. One of these
pathways is plasminogen activating system. During the past years we
have investigated the changes and their functional consequences in uroki-
nase-type plasminogen activator (uPA) and its receptor (uPAR). Both
uPA and uPAR expression is increased during the first two weeks after
SE-induced epileptogenesis. Interestingly the expression of both uPA
and uPAR in glial cells in the molecular layer of the dentate gyrus is
located at the region that limits the mossy fiber sprouting. Moreover, neu-
ronal expression of uPAR in the epileptogenic hippocampus is located in
surviving parvalbumin positive interneurons with lesser extent in the
somatostatin positive interneurons. These observations in the context of
data showing alterations in the seizure threshold both in uPA and uPAR
knockout mice suggest that urokinase-type plasminogen activation sys-
tem may contribute to plastic cellular alterations underlying the change
in excitability during epileptogenesis.

HUMAN TEMPORAL LOBE EPILEPSY: FROM MICRO-
ARRAY TO BIOLOGICAL NETWORKS

A. Becker

University of Bonn, Bonn, Germany

In TLE, insults such as status epilepticus (SE) can induce chronic epi-
lepsy. The complexity of histopathological alterations in the affected
structure, the hippocampus, suggests expression alterations in various
genes and pathways. Since many patients with pharmacoresistant TLE
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undergo surgical treatment with hippocampal removal for seizure con-
trol, we have the unique opportunity to analyze gene expression in human
brain tissue. For obvious reasons, human hippocampi from early stages
of epilepsy development are not available for gene expression analysis.
In order to resolute regional and temporal patterns of gene expression in
epilepsy development, we apply mRNA analyses in TLE animal models
complementary to those in human tissue. Using microarrays, we have
shown that ensembles of transcripts are increased at sequential stages of
epileptogenesis. Early during epileptogenesis induced by a SE (day 3),
many differentially expressed genes were associated with cellular stress
and injury. Later during epileptogenesis (day 14 after status epilepticus),
elements of the transcription machinery and molecules involved in syn-
aptic reorganization showed upregulation. After the onset of chronic epi-
leptic seizures, neurotransmitter receptors and ion channels as well as
neuronal growth and signaling (e.g. synapsin-II) related transcripts were
increased. These data suggest a critical role for transcription factors in
orchestrating later phases of epileptogenesis. We have further addressed
this issue with bioinformatics tools based on recently established
approaches for promoter element prediction, and have examined the pro-
moter regions of ion channel genes that are regulated in epilepsy models.
We have identified shared transcription factor binding motifs, that are
conserved e.g. in distance to transcription initiation sites and in orienta-
tion in co-regulated genes. Transcriptional control mechanisms for key
steps in epileptogenesis will be presented. Our work is supported
by Deutsche Forschungsgemeinschaft (SFB TR3), BMBF (NGFN and
German Israeli Program), EPICURE, and the BONFOR program of the
University of Bonn Medical Center.

GENOMIC APPROACHES TO DEVELOPMENTAL
DISORDERS ASSOCIATED WITH EPILEPSY

E. Aronica
Academic Medical Centre, Amsterdam, The Netherlands

Genomic approaches to developmental disorders associated with epi-
lepsy Malformations of cortical development (MCD) are recognized
causes of developmental delay and pediatric epilepsy, which is often
resistant to pharmacological treatment. The process of epileptogenesis in
MCD is not fully understood and the detection of the mechanism(s)
underlying epileptogenesis is complicated by the large variety of histo-
pathological and molecular features of MCD. Recently, attention has
been focused on a subgroup of focal MCD that share common cellular,
molecular and histopathological features suggesting common pathogenic
and epileptogenic mechanisms. These MCD are characterized by abnor-
mal glioneuronal proliferation and include focal cortical dysplasia
(FCD), Tuberous sclerosis complex (TSC) associated brain lesions (i.e.
cortical tubers), hemimegalencephaly (HMEG) and low-grade glioneuro-
nal tumors (i.e., ganglioglionas, GG). FCD and GG represent frequent
neuropathological findings in surgical specimens from pediatric and
young adult patients undergoing surgery for intractable epilepsy. The
access to this clinically and histopathologically well-characterized neuro-
surgical material and the recent development of molecular biological
technologies opens new perspectives for pediatric epilepsy research.
Microarrays and Serial Analysis of Gene Expression (SAGE) are two
major techniques used in gene expression profiling. In addition, a novel
layer of gene regulation mediated by small noncoding RNAs (Micro-
RNAs, miRNA), acting as posttranscriptional regulators of gene expres-
sion, is emerging. An overview of recent data of gene expression profiles
in focal MCD is presented along with a discussion of possible functional
consequences of these changes and future directions. Furthermore a few
suggestions regarding likely candidate genes involved in pathogenesis
and/or epileptogenesis of focal MCD and target molecules for new thera-
peutical approaches are put forward.

SINGLE-CELL GENE EXPRESSION ANALYSIS: IMPLI-
CATIONS FOR CORTICAL MALFORMATIONS

P. Crino

University of Pennsylvania Medical Centre, Philadelphia, PA,
USA

No Abstract Received.
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Tuesday 23 September 2008
14:30 - 16:00

Hall 5

Workshop

Hypermotor seizures: from definition to
underlying networks

HYPERMOTOR SEIZURES: ARE THEY ALWAYS
CLINICALLY THE SAME?

S. Noachtar

University of Munich, Munich, Germany

No Abstract Received.

DO HYPERMOTOR SEIZURES ALWAYS ORIGINATE
FROM THE FRONTAL LOBE?

P. Kahane

Grenoble University Hospital, Grenoble, France

No Abstract Received.

HYPERMOTOR SEIZURES AND SLEEP: WHAT IS THE
LINK?

F. Picard

University Hospital of Geneva, Geneva, Switzerland

Hypermotor seizures frequently occur during sleep, notably when they
are part of the syndrome of Autosomal Dominant Nocturnal Frontal Lobe
Epilepsy (ADNFLE). Clinically ADNFLE does not differ from the more
frequent sporadic cases of nocturnal frontal lobe epilepsy (NFLE). The
seizures occur nearly exclusively during non-REM sleep stage 2. They
often appear on transient physiological rhythmic oscillations specific of
this sleep stage, the sleep spindles, which are generated by thalamocorti-
cal circuitry. A study of two MRI-negative NFLE patients with intracere-
bral EEG recordings showed that the last sleep spindle immediately
preceding a seizure always had a longer duration than the others. This
demonstrated a functional alteration of the sleep spindle-generating tha-
lamocortical loop concomitant with the seizure onsets and suggested a
thalamic participation in NFLE pathogenesis in these patients. As muta-
tions of subunits of the neuronal nicotinic acetylcholine receptor
(nAChR) have been identified in some families with ADNFLE, we
decided to determine the regional distribution and density of nAChR in
ADNFLE patients with mutations in comparison with healthy controls by
PET using a nAChR agonist. We found a significant increase of nicotinic
receptor density in mesencephalon and pons of the patients, but decreased
density in the right dorsolateral prefrontal region. Brainstem cholinergic
nuclei are known to project to the thalamus. Based on the known
biochemical and cellular circuits in the brainstem, our results suggest that
the nAChR density increase in the mesencephalon is involved in the path-
ophysiology of ADNFLE through the role of brainstem ascending cholin-
ergic systems in arousal.

HYPERMOTOR SEIZURES: A RELEASE PHENOME-
NON OF INBORN BEHAVIORS?

C. Tassinari

University of Bologna, Bologna, Italy

No Abstract Received.

Tuesday 23 September 2008

14:30 - 16:00

Hall 6

Discussion Group

‘Practical’ epileptogenic zone: noninvasive
definition in children

USEFULNESS AND LIMITS OF CLINICAL PHENOME-
NOLOGY?

L. Tassi

Centro Chirurgia Epilessia ** Claudio Munari,” Milano, Italy

Anatomo-electro-clinical correlations permitted to define the site and the
extension of the epileptogenic zone (EZ) in focal epilepsies and are man-
datory in the presurgical workup. Clinical symptomatology represents an
enormous “‘reservoir’” of information, but the epileptologist must be able
to make a correct use. It is particularly true in children, especially in very
young patients. Every patient has a different, peculiar epilepsy, and a
variety of signs and symptoms. The chronology of occurrence of every
subjective manifestation and objectivable sign, defines the neuronal path-
ological network: ictal discharges, with different modality of duration
and intensity, involve cortical and subcortical regions, determining a
“dysfunction” of the EZ, but also of the bordering areas. This neuronal
process accounts for minimal differences during distinct seizures in the
same patient. The worst error, is to define the extension and localization
of the EZ on the basis of a SINGLE sign or symptom. Seizures are the
multimodal expression of the cortical involvement with a spatiotemporal
dimension. Only the very initial clinical modifications rise to high locali-
zation value. On the other hand, only few signs or symptoms allow an
accurate and unquestionable localization: auditory illusions and halluci-
nations, lateralized simple visual hallucinations, clonic/hypertonic modi-
fication of the limbs; oroalimentary automatism are generally associated
with temporal lobe seizures. Other clinical modifications could be pre-
dominantly located in some regions. It is just the opposite for symptoms
like oculo-cephalic deviations, gestural automatisms, the presence of a
loss of contact, olfactory hallucinations (occurring in temporal but also
during orbitary seizures). Finally every epileptologist owns precious
information from the ictal semeiology of patients, but only the continuous
correlation with neurophysiological and neuroradiological data could
allow the definition of the pathway of propagation. Only very initial signs
have a localization value and only few signs have a real localizing
meaning.

SCALP EEG: TRUTHS AND PITFALLS?
E. Hirsch
Place de I'Hopital, Strasbourg, France

Epilepsy surgery in children is a functional surgery: its goal is to perform
the resection of the epileptic brain tissue while sparing the eloquent cor-
tex. Prolonged scalp video-EEGs allow recording of all types of seizures
and play a crucial role in localizing the “practical e.g., what to remove”
epileptogenic zone. Detailed presurgical evaluation always requires the
definition with scalp EEG of various zones that have a variable spatial
relationship with the epileptogenic zone Truths: The fundamental objec-
tive of presurgical evaluation is to define, with precision, the location and
exact extent of the epileptogenic zone. Ideally, the surgical resection
should take out the entire epileptogenic zone sparing any adjacent cortex
that is not part of the epileptogenic zone (morphologically normal or
abnormal). Seizure onset zone: Noninvasive surface electrodes give an
excellent overview of the brain, but usually can not detect the actual sei-
zure-onset zone. Irritative zone: EEG and/or MEG are necessary to detect
interictal spikes. EEG/fMRI can assist us in defining the exact volume of
tissue that generates interictal spikes. Interictal spikes can be essentially
considered as extremely focal “EEG seizures™ that do not spread. Pit-
falls: Generalized abnormalities on scalp electroencephalograms (EEG)
are not uncommon in children with focal epilepsy. Children with exclu-
sively generalized or multiregional EEG abnormalities and mental retar-
dation are usually not considered surgical candidates, even when brain
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lesions are seen on imaging. However generalized and multiregional
EEG abnormalities, in the absence of dominant focus, may not preclude
epilepsy surgery in children with a congenital or acquired lesion seen on
MRI. Age related focal “‘rolandic spikes”or generalized spikes might
coexist with symptomatic focal spikes. Such EEG aspects are misleading
and will be illustrated.

WHEN TO BELIEVE IN MORPHOLOGICAL BRAIN
IMAGING?

W. Harkness

Great Ormond Street Hospital For Children, London, UK

No Abstract Received.

FUNCTIONAL BRAIN IMAGING: TO PERFORM OR
NOT?

C. Chiron

Hospital Necker, Paris, France

The success of cortical resection for intractable focal epilepsy is highly
dependent on the accurate delineation of the epileptogenic zone (EZ).
Gold standard for delineation lies on intracranial-EEG, an invasive
exploration drawing based on the results of the noninvasive presurgery
workup. This workup in children includes video-EEG, neuropsychologi-
cal evaluation and high definition MRI, as well as FDG-PET and ictal/po-
stictal SPECT when available. Although only class III-IV evidence are
currently available showing that PET and SPECT tend to improve post-
surgery outcome by making the EZ definition more accurate, both imag-
ing methods provide an additional help in pediatric patients especially
those with negative MRI, with difficult electroclinical semiology, or with
discordant presurgery data. High quality is required for PET and SPECT
be informative: lack of head movements during image acquisition, video-
EEG simultaneously to ictal/postictal SPECT and comparison with inte-
rictal scans, close cooperation between nuclearists and neurologists.
Using image comodalities (PET/SPECT/MRI) let to improve the sensi-
bility of PET and SPECT to define the EZ as well as to image
the epileptic network and to detect subtle epileptogenic lesions. Given
the higher proportion of extratemporal lobe epilepsies in children than in
adults, EZ is often more difficult to define. Noninvasive investigations
therefore provide helpful additional data to localize the onset of seizures
and to guide the intracranial recording in pediatric patients.

Tuesday 23 September 2008

14:30-16:00

Hall 7

Discussion Group

Any progress in the treatment of epilepsy in
pregnancy?

MAJOR CONGENITAL MALFORMATIONS AND AEDS:
WHAT HAVE WE LEARNED FROM THE PREGNANCY
REGISTRIES?

D. Battino

FONDAZIONE I.R.C.C.S. Istituto Neurologico, C Besta, Milan,
Italy

It is now 40 years since the first publications on fetal risks with antiepi-
leptic drugs (AEDs). Since then the risk of major malformations in the
offspring of women with treated epilepsy has been shown to be 2-3 times
higher than in the general population, mainly due to the use of AEDs. The
risk is higher with polytherapy and appears to be dose-related for valpro-
ate and possibly also lamotrigine. While it has been known that AEDs
may differ with respect to the type of malformations they can induce,
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earlier studies have generally lacked the power to demonstrate differ-
ences between AEDs in their overall teratogenic potential. Epilepsy and
pregnancy registries have been established to provide such information,
which is essential for a rational management of women with epilepsy
with child-bearing potential. Although most are prospective the existing
registries vary in design, which needs to be considered when their results
are compared. Some registries are driven by pharmaceutical companies
and only provide data on pregnancy outcome related to the sponsor’s own
product. Others are generic national registries not primarily dedicated to
the assessment of AEDs and often lack detail on the indications. Others
are organized by independent research groups and are potentially more
useful in that they publish comparative data. Data from the UK, North
American, and Australian AED and pregnancy registries have so far indi-
cated comparatively high malformation rates with valproate, 6.2.to
13.3%, lower with carbamazepine, 2.2 to 3.0%, and similarly low with
lamotrigine, 1.4 to 3.2%. The number of exposures to other newer gener-
ation AEDs is still too low to allow meaningful conclusions. Addition-
ally, malformation rates by different AEDs need to be compared with
caution given the potential impact of confounding factors as will be dis-
cussed based on data from EURAP, the large International AED and
pregnancy registry.

PRENATAL EXPOSURE TO AEDS AND LONG-TERM
COGNITIVE DEVELOPMENT: ARE THERE DRUG
SPECIFIC ADVERSE EFFECTS?

K. Eriksson

Tampere University Hospital, Ped. Neurology Unit, Tampere,
Finland

Significant increase in the prevalence of mental retardation in children of
mothers with epilepsy has not been identified even though larger studies
are lacking. However, when the question whether children of mothers
with epilepsy have specific cognitive defects compatible with normal
intelligence have been addressed, an increased risk has been found — but
not always attributable to AED exposure. The results of prospective
clinic- or registry-based studies investigating the effect of phenytoin,
phenobarbitone, primidone and carbamazepine have been contradictory
with some studies showing and others not showing impaired cognition in
AED-exposed children. A recent retrospective postal questionnaire from
UK found that the need for additional educational support at school was
significantly increased in valproate-exposed children compared to unex-
posed and carbamazepine-exposed children. Since then, other studies
have suggested that exposure to valproate (alone or in combination ther-
apy) may impair exclusively verbal 1Q but these studies have been
limited by either small number of valproate monotherapy exposed chil-
dren or by the confounding effects of low maternal education and possi-
bly also maternal epilepsy characteristics. In a population-based,
evaluator-blinded, controlled study from Finland, the neurological and
cognitive functioning of school-aged (6 years or older) children exposed
to valproate monotherapy in utero was compared to matched non-
exposed and carbamazepine exposed children. The prevalence of low
intelligence was increased in valproate exposed children but spesific ver-
bal IQ differences were not noted. However, also the mothers using val-
proate scored significantly lower in intelligence quotient tests and had
also a significantly lower educational level, which may largely explain
the results. No data to date have been published on the effects of newer-
generation AEDs such as lamotrigine, levetiracetam, oxcarbazepine, to-
piramate or gabapentin on the prenatal exposure of these AEDs and long-
term neurocognitive development of the offspring.

PREGNANCY INDUCED ALTERATIONS IN
KINETICS: HOW CAN DOSAGE BE OPTIMIZED?
S. Johannessen

National Center For Epilepsy, Sandvika, Oslo, Norway

AED

No Abstract Received.
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MECHANISMS OF AED DEVELOPMENTAL TOXIC-
ITY: STATE OF THE ART AND COULD PREGNANCY
REGISTRIES BE USED TO ADVANCE OUR UNDER-
STANDING?

R. Finnell

Institute of Biosciences and Technology, Texas, USA

The management of pregnancies in women with seizure disorders has
been a controversial area ever since the first reports of a possible terato-
genic risk associated with antiepileptic drugs (AEDs) was first published
in the mid-1960s. A robust literature has evolved including clinical case
reports, epidemiological studies, and both In vitro and in vivo animal
experiments. Recent contributions to this literature include data from
Anticonvulsant Drug Pregnancy Registries, as industry has embraced
postmarketing surveillance of their drugs as a means of identifying poten-
tial problems including potential teratogenic effects. This new data has
enabled the American Academy of Neurology’s working group on
women with epilepsy to conclude that intrauterine first-trimester valpro-
ate (VPA) exposure contributes to the development of major congenital
malformations (MCMs), especially when compared to other frontline
AED:s. It is also probable that in utero exposure to AED polytherapy is
associated with reduced cognitive outcomes compared to monotherapy,
and in utero exposure to VPA probably reduces cognitive outcomes in
children. The issue now is to better Identify who the high risk mother-
infant pairs are, so that safer intervention strategies can be employed to
reduce the risk of seizures and birth defects. This will require a more thor-
ough understanding of the mechanisms underlying the teratogenicity of
AEDs and the identification of genetic risk factors that put some mothers
and their babies at increased risk for an adverse pregnancy outcome. In
order to approach these two important issues, the following concepts will
be covered in the presentation: Placing AED-induced birth defects in
their proper context of all congenital malformations. Reviewing sus-
pected teratogenic mechanisms of action of select AEDs. Discussing the
potential of role of folic acid and folate pathway genes with regards to
both the sensitivity to, and protection from, AED-induced birth defects.
Consider novel screening methods to identify high risk AED complicated
pregnancies.

Tuesday 23 September 2008

16:30 - 18:00

Hall 2b

Discussion Group

Can we replace the term ‘“‘generalized sei-
zures’’?

CORTICAL TRIGGER IN GENERALIZED SEIZURES IN
RODENTS AND HUMANS

F. Lopes Da Silva

University of Amsterdam, Amsterdam, The Netherlands

No Abstract Received.

BRAINSTEM AND FOREBRAIN NETWORKS IN GEN-
ERALIZED SEIZURES IN RODENTS AND HUMANS

P. Mares

Institute Of Physiology, Prague 4, Czech Republic

Generalized seizures are either convulsive (generalized seizures with
tonic and clonic phases, e.g. grand mal type) or nonconvulsive (absence
seizures). There are substantial differences in pathophysiology of these
two basic types of seizures and in the structures involved in their genera-
tion. Brainstem si responsible for initiation of generalized tonic—clonic
seizures, the structure where the pattern is generated is with a high proba-

bility descending part of reticular formation, i.e., the structure regula-
tiong muscle tone under physiological conditions. The brainstem
generator can be triggered from various parts of the brain, including fore-
brain structures (basal ganglia, cerebral cortex). Final common path acti-
vated by the generator is represented by spinal motoneurons. Under
normal conditions spinal cord is only an effector but if it is isolated from
supraspinal regulation, it is able to generate the same pattern of general-
ized tonic—clonic seizures as an intect brain. Generalized absence sei-
zures are forebrain seizures. They are started in cerebral cortex and
involve thalamocortical mechanisms. Brainstem structures have mainly a
permissive role in this type of generalized seizures — an optimal state for
appearance of absence seizures is relaxed wakefulness, a decreased tonic
influence of ascending reticular formation on cerebral cortex.

WHY SOME ANTIEPILEPTIC DRUGS ARE EFFECTIVE
ON GENERALIZED SEIZURES?

D. Schmidt

Epilepsy Research Group, Berlin, Germany

Generalized seizures include absence seizures (ABS), myoclonic sei-
zures (MYO) and primary generalized tonic—clonic seizures (PGTC) as
seen in idiopathic generalized epilepsies. Several issues make it difficult
to answer the question in the title. These issues include generally poor
evidence for efficacy of antiepileptic drugs (AED), few experimental
models and controversial pathophysiology of generalized seizures, and
limited insight into the molecular targets (Table). Table. AEDs for treat-
ment of individual generalized seizures and their molecular targets
(adapted from Rogawski and Loscher, 2004).

Abbreviations: + generally accepted as useful, (+) less extensive evi-
dence base, +/— may provoke seizures, Ca Calcium channels, HVA high
voltage activated, NaF fast sodium current, NaP persistent sodium cur-
rent, DMCM is a negative allosteric modulatory of GABA, GABA
GABA A receptor AED Molecular target ABS MYO PGTC Valproate
NaF? NaP?,Ca T-type? + + + Lamotrigine NaF,Ca HVA + +/— ? Zonisa-
mide NaF,Ca T-type (+) (+) ? Felbamate NaF,Ca HVA,GABA ,NMDA
(+) ? Topiramate NaF,NaP,CaHVA ,GABA,NMDA (+) (+) + Ethosuxi-
mide NaP?, Ca T-type + Levetiracetam Ca HVA, reverses DMCM
(+) (+) ? Benzodiazepines GABA + ?.

Summary: AEDs effective against generalized seizures share several
molecular targets and have, in general, been less well evaluated for effi-
cacy than partial seizures.

WHAT ARE GENERALIZED SEIZURES AND EPILEP-
SIES?

E. Hirsch

Place de I’'Hopital, Strasbourg, France

“Generalized seizures’” corresponds to an ictal manifestation whose
initial semeiology indicates, or is consistent with, more than minimal
involvement of both cerebral hemispheres. A system is a group of inde-
pendent but interrelated elements (networks) comprising a unified whole.
The more we learn about basic mechanisms of epilepsy, the more we real-
ize that few, if any, clinically relevant epileptic phenomena are truly gen-
eralized or focal. All seizures begin somewhere, and although the brain
can be diffusely involved in the seizure generation. Specific cortical and
subcortical networks are involved in the genesis expression and control
of generalized seizures. Animal and human data suggested that the
so-called generalized seizures involve selective networks while sparing
others. Does the term ““generalized’” have some clinical utility and justify
his continue use despite the fact it is descriptively inaccurate. The most
important near-term objective, therefore, may not be to find better terms
to replace the concepts of generalized seizures and epilepsies, but to
make sure that physicians understand all the subtleties of individual con-
ditions, irrespective of how they might be classified.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Tuesday 23 September 2008
16:15-18:00

Hall 3

Bursary Award Symposium

RECOGNITION OF BASIC AND SOCIAL EMOTIONS
THROUGH FACE AND VOICE IN PATIENTS WITH
MEDIAL TEMPORAL LOBE EPILEPSY

G. Monti, F. Benuzzi, M. Pugnaghi, M. Molinari, P. Nichelli, and
S. Meletti

University of Modena and Reggio Emila, NOCSAE Hospital,
Modena, Italy

Purpose: Patients with chronic temporal lobe epilepsy can be impaired
in tasks requiring to decode the emotions expressed by others. The pres-
ent study evaluates the ability to recognise facial and prosodic expres-
sions of both basic and social emotions.

Method: According to anatomo-electroclinical evaluation of presurgi-
cal drug-resistant TLE patients the following patients group were
obtained: MTLE (n = 15), with patients showing MRI evidence of hippo-
campal sclerosis or other medial temporal lesion; lateral TLE (LTLE, N
= 12), with patients having MRI evidence of lesions located in the neo-
cortical temporal cortex. 30 normal subjects served as controls. Recogni-
tion of basic emotions was evaluated by tasks of facial expressions
recognition and emotional prosody recognition. In addition subjects were
presented with a 3 second video clip featuring the eye region of the face
expressing of one of the following social emotions: flirtatious, suspi-
cious, mocking and guilty.

Results: Relative to healthy controls MTLE patients were impaired in
recognition of fear, sadness, angry, and disgust (p < 0.01 for all compari-
sons) both from facial and prosodic expressions. No difference was
observed for the recognition of any basic emotions in LTLE versus
healthy controls. MTLE patients also showed a generalized deficit in
social emotions recognition respect to healthy controls. LTLE patients
were impaired in recognition of only one specific social emotion (guilty)
respect to healthy subjects.

Conclusion: Our results suggest that medial chronic temporal lobe epi-
lepsy is associated to widespread impairment in processing basic and
complex emotions both from facial and from prosodic cues.

EVALUATION OF ENANTIOSPECIFIC ANTIALLODY-
NIC ACTIVITY OF PROPYLISOPROPYLACETAMIDE,
AN AMIDE DERIVATIVE OF A CHIRAL CONSTITU-
TIONAL ISOMER OF VALPROIC ACID

D. Kaufmann, B. Yagen, M. Tal, M. Devor, and M. Bialer

The Hebrew University of Jerusalem, Jerusalem, Israel

Propylisopropylacetamide (PID) is a chiral CNS-active constitutional
isomer of valpromide, the amide derivative of the major antiepileptic
drug valproic acid (VPA).

Purpose: a) To evaluate the enantiospecific activity of PID on tactile
allodynia in the spinal nerve ligation (SNL) model of neuropathic pain in
rats, b) To investigate enantioselectivity in the pharmacokinetics of (R)-
PID and (S)-PID compared to (R,S)-PID, and c) To determine electro-
physiologically PID’s potential to affect tactile allodynia by suppressing
ectopic afferent discharge in the peripheral nervous system (PNS).

Method: Racemic PID and its individual enantiomers were adminis-
tered i.p to 10 rats in a crossover randomized double blind protocol and
their antiallodynic ED50 values were evaluated. Plasma concentrations
were determined by a gas chromatograph (G.C.) equipped with a chiral
column following i.p. administration of 60 mg/kg of the racemic mixture
and the two stereoisomers to rats. Electrophysiological recordings were
made from the L5 dorsal root (DR) in 6 rats using the teased fiber method,

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

followed by Passive observation of neural activity 60 min after i.p.
administration of 80 mg/kg racemic PID.

Results: (R)-, (S)- and (R,S)-PID produced dose-related reversal of tac-
tile allodynia with ED50 values of 46, 48, 42mg/kg, respectively. The
individual PID enantiomers were not enantioselective in their antiallody-
nic activity. No sedative side effects were observed at these doses.
(S)-PID had lower clearance (CL) and volume of distribution (V) than
(R)-PID after administration of the individual enantiomers, compared to
similarity in these parameters after administration of the racemic mix-
ture. Systemic administration of (R,S)-PID did not suppress spontaneous
ectopic afferent discharge generated in the injured peripheral nerve. Both
of PID’s enantiomers, and the racemate, are more potent antiallodynic
agents than VPA (ED50=269mg/kg) and have similar potency to gaba-
pentin. Consequently, they have the potential to become new drugs for
treating neuropathic pain.

DO PERIICTAL CHANGES IN HEART RATE, QT TIME
AND HEART RATE RECOVERY IDENTIFY PATIENTS
AT HIGH RISK OF SUDEP?

R. Surges, J. Erhuero, C. Scott, J. Sander, and M. Walker
Institute of Neurology, London, UK

Purpose: Sudden unexplained death in epilepsy (SUDEP) may be due to
cardiac excitability modulated by seizure activity. This study aims to
identify ECG features which may help defining patients at risk.

Method: Periictal ECGs of patients with intractable focal epilepsies
who underwent presurgical video-EEG telemetry and who later died sud-
denly were retrospectively assessed. Controls were matched for age, gen-
der and date of video-EEG telemetry. ECG features were measured pre-,
intra- and postictally. Heart rate (HR) was determined by measuring the
shortest RR intervals. Postictal heart rate recovery (HRR) was assessed
by comparing preictal HR to HR 5 minutes after seizure. Values
expressed as mean+SEM.

Results: Each group comprised 19 patients (age 36+2 years; available
seizures SUDEP: 51, control: 38). The relative change in maximal ictal
HR was significantly higher in SUDEP patients (control 1.51+0.42 vs.
SUDEP 1.74+0.47, p 0.02). HRR tended to be impaired in SUDEP, but
did not reach statistical significance (Controls: 6.6+3.2 bpm, SUDEP:
12.3+£2.7 bpm, p 0.17). No relevant differences in per-ictal QT intervals
were detected. Cardiac arrhythmias occurred during the early postictal
period in 4 SUDEP patients (in 26% of the seizures, all marked sinus
arrhythmia) and in 4 controls (16% of the seizures; sinus arrhythmia in
3 seizures, supraventricular/ventricular extrasystoles in 3 seizures).

Conclusion: Periictal changes in heart activity may facilitate cardiac
vulnerability leading to SUDEP. Patients suffering from refractory focal
epilepsy with high relative increase in HR and impaired HRR may benefit
from detailed cardiological assessment and preventive therapeutical
measures.

PREDICTING EPILEPTIC SEIZURES: AN ASSESS-
MENT OF TWO DIFFERENT KINDS TO COMBINE PRE-
DICTION METHODS

H. Feldwisch Genannt Drentrup*,T, B. Scheltert, M. Jachan*,1,
J. Nawratht, R. Sandner¥, A. Brandtt, J. Timmer*,}, and

A. Schulze-Bonhage*,

*Bernstein Center For Computational Neuroscience Freiburg,
Gemany and T University of Freiburg, Germany

Purpose: Concerning the assessment of the predictability of epileptic
seizures, a continuous and reliable analysis of neurophysiological
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recordings of epilepsy patients is necessary. Recent work has indicated
that methods from nonlinear dynamics can detect significant preseizure
changes in the EEG at least for some patients. As a means to increase sei-
zure prediction performance we tested whether or not two different kinds
of combination of seizure prediction methods yield superior prediction
results.

Method: A bivariate phase synchronization index (PSI) and the univari-
ate “‘Dynamical Similarity Index” (SIM) were adapted for seizure predic-
tion. The analysis of these prediction methods was based on long-term
intracranial EEG data with continuous recordings of 8 patients for 7-11
days including 124 seizures. Approaches to combine methods were
applied and compared to the individual methods. All results have been
validated by a statistical test procedure (Schelter et al, Chaos 2006; 16:
013108).

Results: By evaluating the EEG data continuously and without knowl-
edge of ‘future’ events, a prediction situation analogous to an online
application was possible. For a fixed set of parameters, the mean sensitiv-
ity almost doubled from 28.4% for the individual methods to 52.8% for
the ““AND”’ combination, and to 43.1% for the ““OR” combination. This
reveals that correct predictions of both individual methods are stronger
correlated than false predictions.

Conclusion: The presented combination of prediction methods is a
promising new approach enhancing seizure prediction performance con-
siderably. It enables to join the individual benefits of prediction methods
in a complementary manner.

TRACTOGRAPHY OF MEYER’S LOOP AND TEMPO-
RAL LOBE RESECTION

M. Yogarajah*, N. Focke*, M. Cercignani*, J. Acheson*,

S. Bonnelli*, G. Parkert, D. Alexander®, M. Symms*,

A. McEvoy*, M. Koepp*, and J. Duncan’*

*Institute Of Neurology And National Society For Epilepsy,
UCL, UK and tImaging Science and Biomedical Engineering,
University of Manchester, UK

Purpose: Visual field defects (VFD) can occur in up to 70% of patients
following anterior temporal lobe resection (ATLR), and is most com-
monly a superior homonymous quadrantanopia, due to disruption of
Meyer’s loop. The anterior extent of Meyer’s loop is not visualized on
conventional imaging and there is much inter-individual variation, so the
likelihood of a postoperative VFD cannot be accurately predicted. Using
tractography to delineate the course and anterior extent of the optic radia-
tion preoperatively, may help to reduce the risk of visual field defects
following ATLR.

Method: We studied 19 patients who underwent ATLR, using diffusion
tensor tractography to visualize the optic radiation preoperatively.
Preoperative tracts were overlaid on postoperative high resolution MR
images. Distances from the anterior edge of Meyer’s loop to landmarks in
the temporal lobe were calculated. All patients underwent postoperative
Goldmann perimetry, and VFDs were quantified using a previously
described method.

Results: In 8 patients VFDs ranging from 20 to 80% of a quadrant across
both eyes were present, and in these patients disruption of Meyer’s loop
was apparent. The anterior extent of Meyer’s loop ranged from 24 to 43
mm from the temporal pole. After adjusting for the anterior-posterior
extent of resection a significant correlation between extent of the VFD
and distance from the tip of Meyer’s loop to the temporal pole was
present.

Conclusion: Preoperative tractography is a promising method to visual-
ize Meyer’s loop, and assess an individual patient’s risk of a VFD as a
result of ATLR. Word Count = 242 words Please note that by the time of
this conference more patients will have been enrolled in this study.

Tuesday 23 September 2008

16:30 - 18:00

Hall 5

Workshop

Sodium channel defects in genetics and phar-
macogenetics of epilepsy

SCNIA AND SCN2A MUTATIONS IN EPILEPSY
P. De Jonghe
Neurogenetics Group, VIB, Antwerp, Belgium

No Abstract Received.

LESSONS FROM SCNIA KNOCKOUT MICE
M. Mantegazza
Besta Neurological Institute, Milano, Italy

No Abstract Received.

POTENTIAL ROLE OF A NEONATAL SCNIA SPLICE
VARIANT IN DRUG RESPONSE

S. Schorge

Institute of Neurology, UCL, London, UK

No Abstract Received.

CORRELATION OF DRUG RESPONSE TO NA CHAN-
NEL BLOCKERS IN VIVO AND IN VITRO

H. Beck

University of Bonn, Life And Brain Center, Bonn, Germany

No Abstract Received.

Tuesday 23 September 2008

16:30 - 18:00

Hall 6

Discussion Group

Crime and punishment: legal aspects of epi-
lepsy and AED treatment

EPILEPSY AND MOTHERHOOD. WHAT ARE THE
DANGERS OF MOTHERS WITH EPILEPSY INJURING
THEIR CHILDREN?

P. Crawford

York District Hospital, York, UK

The risk of mothers with epilepsy accidentally injuring their children
appears to be low and relates to seizure type, frequency and timing. The
literature on this subject is sparse but an Indian study of child rearing in
20 mothers with epilepsy reported 3 incidents where a mother dropped a
baby as a result of a seizure. An email survey of epileptologists with a
special interest in women’s issues revealed that few had encountered
mothers accidentally harming a child as a result of a seizure. It was felt
that counselling of the mother about safety issues may have reduced the
risk of injury. However it was commented that the risk of injury to a child
is frequently cited in custody proceedings. A survey of epilepsy specialist
nurses revealed similar findings.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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UNFORESEEN SIDE EFFECTS
DRUGS

S. Schwabe

Sanofi Aventis Project Direction, Bridgewater, NJ, USA

OF ANTIEPILEPTIC

Antiepileptic drugs are among the most complex pharmacological agents
known. This is not surprising, since they are used to treat the epilepsies,
some of the most complex diseases known. Epilepsy research (in the right
hands!) nevertheless shows a higher success ratio than most CNS areas
when measured as predictability from preclinical research to treatment in
humans. In spite of this, the field has seen quite a few compounds that
went on to show unforeseen and unforeseeable AE and efficacy profiles
in clinical use. Examples of this could include felbamate and vigaba-
trine, among others. On the other hand, many AEDs have also gone on to
prove efficacy in other indications, not seldom nonepileptic indications.
Examples of this could include topamax and gabapentin, among others.
This presentation will go over a selection of some of the more interesting
cases, looking for commonalities between them.

ASSESSMENT OF MENTAL CAPACITY IN PEOPLE
WITH EPILEPSY

M. Trimble

Institute of Neurology, London, UK

A brief over view of the laws relating to mental capacity in the UK
including the newly introduced Mental Capacity Act (2005)will be
presented. The difficulties of such assessments in patients with subtle
neurocognitive abnormalities will form the centre of the lecture since it is
such patients who are not well defined by the act and yet whom would
appear to be vulnerable. There will be a brief discussion of the impact of
seizures themselves on the mental state and also upon the development of
psychoses ictal and interictal. Some practical guidelines for the assess-
ment of mental capacity will be suggested.

EPILEPSY AND DRIVING - THE EUROPEAN PERSPEC-
TIVE

E. Beghi

Mario Negri Institute For Pharmacological Research, Milan,
Italy

As seizures represent a potential source of accidents and injuries, limita-
tions on driving are justified for people with epilepsy. The European
Council Directive 91/439/EEC on driving licenses reports ‘a license may
be issued or renewed subject to an examination by a competent medical
authority and to regular medical check-ups. The authority shall decide on
the state of the epilepsy or other disturbances of consciousness, its clini-
cal form and progress (no seizures in the last two years, for example), the
treatment received and the results thereof’. For commercial driving it
states ‘driving licenses shall not be issued for applicants or drivers suffer-
ing or liable to suffer from epileptic seizures or other sudden disturbances
of the state of consciousness’. Unfortunately, differing regulations for a
driving license are in act among the members of the European Union
(and elsewhere in the world). This may be explained by the variability of
published reports and by the differing interpretations of seizures and
epilepsy. About one third of seizures may be provoked and, in that sense,
they may disappear when the underlying epileptogenic condition is under
control. Even unprovoked seizures may not recur in about one half of
patients and in those with repeated unprovoked seizures, several epilepsy
syndromes may be compatible with noncommercial driving. In addition,
in patients with repeated unprovoked seizures in complete remission
(with or without treatment), the risk of accidents and injuries is decreased
and tends to be close to that of the general population. In the European
Union, most member states require a two year period before granting or
renewing a driving license. However, differing exceptions are in act for
seizures and epilepsies not interfering with driving abilities. These
include provoked seizures, isolated unprovoked seizures, seizures

Epilepsia, 50(Suppl. 4):2-262, 2009
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occurring during sleep, myoclonic seizures, simple partial seizures, sei-
zures only on awakening, and seizure relapse after treatment discontinua-
tion. All these issues have been discussed in a scientific report by the
advisory board to the driving license committee of the European Union.
However, a Europe wide legislation is still awaited.

Tuesday 23 September 2008

16:30-18:00

Hall 7

Discussion Group

Focal cortical dysplasia type I: are there
electroclinical and seizure outcome differ-
ences between children and adults?

NEUROPATHOLOGICAL CHARACTERISTICS OF DIF-
FERENT TYPES OF FOCAL CORTICAL DYSPLASIA

1. Blumcke

Univ Medical School, FAU Erlangen, Erlangen, Germany

No Abstract Received.

FOCAL CORTICAL DYSPLASIA TYPE 1IN ADULTS
L. Tassi
Centro Chirurgia Epilessia **Claudio Munari,” Milano, Italy

Purpose: FCD is the most frequent neuropathological finding in
epilepsy surgery populations. Type I FCD (architectural dysplasia, AD)
in adults is often associated with other histopathological lesions, deter-
mining different clinical pictures. Methods. With a minimum follow-up
of 1 year, 176 (22%) pts out of 784 operated on in the Claudio Munari
Centre, showed a FCD type 1. Adults (>16 years) were 143 (18%). Ana-
tomo-electro-clinical correlations were analyzed. Results. Five different
subgroups were found: isolated FCD type I (34 pts, 24%), with a negative
presurgical MRI in 44%, a predominant multilobar localization (12 pts,
35%) and a poor outcome (only 47% in Class I of Engel). In 65 pts (45%)
with TLE, AD was associated with hippocampal sclerosis, the presence
of Febrile Seizures (37 pts, 57%) and a good outcome (52 pts in Class I,
80%). Neoplastic benign lesions were found associated with AD in 24 pts
(17%), with a predominant temporal location (79%) and an excellent out-
come (87% in Class I). In 16 pts (11%) AD was associated with other cor-
tical malformation, particularly with Periventricular Nodular Heterotopia
(10/16 pts). In 50% the posterior part of the brain (TPO regions) were
involved. The surgical outcome was good in 13 pts (Class I 81%). In the
last group, 4 pts (3%) with a multilobar epilepsy and a poor outcome
(only 1 pt in Class I), showed an association between AD and perinatal
anoxo-ischemic pathology. Conclusions. In adults epilepsy surgery
patients, FDC type I is probably a complex composite malformation.
Only few cases showed an isolated AD, related with a poor outcome and
a multilobar involvement. The surgical outcome can vary in the other
subgroups in which AD was linked to other histopathologic lesions
(hippocampal sclerosis, tumors, other cortical malformations, scars).

FOCAL CORTICAL DYSPLASIA TYPE 1 IN CHILDREN
P. Krsek
Epilepsy Center Motol, Prague, Czech Republic

Purpose: Focal Cortical Dysplasia (FCD) is the most frequent pathology
in pediatric epilepsy surgery patients. Two major pathological variants
are distinguished, FCD type I and type II. Adult patients with FCD type I
have usually lobar involvement (most frequently temporal, coinciding
with hippocampal sclerosis), only rarely mental retardation and predomi-
natingly favorable postsurgical seizure outcome. Epilepsies caused by
FCD type I'in children have not been studied in detail.
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Methods: We analyzed pediatric series at two recognized epilepsy sur-
gery centers:

Behandlungszentrum Vogtareuth, Germany (24 cases) and Miami
Children’s Hospital, Florida (94 cases). Clinical, EEG, MRI, neuropsy-
chological, surgical and seizure outcome data were retrospectively
reviewed.

Results: Perinatal risk factors were commonly encountered in FCD type
subjects. Majority of patients had very early seizure onset and frequent
daily seizures. Children with FCD type I were more likely to manifest
mental retardation than patients with FCD type II. We found no EEG
abnormality distinctive for FCD type I. Typical MRI findings were lobar
hypoplasia/atrophy together with less prominent gray/white matter junc-
tion blurring and white matter signal changes. Hippocampal sclerosis
was frequently associated with FCD type I in adolescents, but not in
young children and infants. Multilobar involvement was common in
young children. Surgical outcomes were worse in FCD type I patients
when compared to FCD type II group.

Conclusions: Children with FCD type I typically present within the first
year of life, have multilobar involvement, no association with hippocam-
pal sclerosis, very high seizure frequency and often mental retardation.
The pathology is difficult to localize by both EEG and MRI; unfavorable
surgical outcomes are therefore often in this group of young patients.
Invasive EEG study should be considered when FCD type I is expected
based on noninvasive tests.
Supported by Grants IGA NR/8843-4 and VZ 00000064203.

‘MILD’ CORTICAL DYSPLASIA - SEVERE EPILEPSY
(SUMMARY AND OPENING THE DISCUSSION)

H. Holthausen

Epilepsy Center For Children And Adolescents, Vogtareuth,
Germany

No Abstract Received.

Tuesday 23 September 2008
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Hall 3

Janssen Cilag Satellite Symposium

Practical issues of drug therapy — how to
avoid pitfalls

FIRST MONOTHERAPY - EVIDENCE AND EXPERI-
ENCE

E. Ben-Menachem

Sahlgrenska University Hospital, Goteborg, Sweden

Adults with epilepsy need complete seizure control with tolerable drug
side effects in order to work, drive, and lead a normal social life. Mono-
therapy is often the best way to achieve these goals. This stems from clin-
ical experience showing that monotherapy offers fewer adverse effects
(AEs), lower toxicity, and reduced risk for teratogenicity. Monotherapy
also avoids the complex dosing regimens, poorer compliance, and
increased treatment costs associated with polytherapy.

There is an abundance of data derived from clinical trials with
defined efficacy outcomes and minimized potential for bias for treat-
ment outcomes in newly or recently diagnosed patients. However, data
are derived from clinical trials derived from a homogenous population
and might not be easily applicable to the individual patient. The lecture
discusses current treatment guidelines as well as their applicability to
daily practice.

DRUG THERAPY INTHE ELDERLY -SOME EVIDENCE,
BUT MORE EXPERIENCE

H. Stefan

Epilepsy Centre, University Hospital Erlangen, Erlangen,
Germany

The elderly are the most rapidly growing segment of the population with
an incidence of epilepsy in persons over 65 is higher than in any other age
group. In nursing homes, its incidence is even higher than in community-
dwelling persons of similar ages. About 10% of nursing home residents
are being treated with antiepileptic drugs (AEDs), with an “epilepsy/sei-
zure” indication reported for about 7.7% of this use. Many elderly
patients are being treated with AEDs introduced before 1978—phenytoin,
carbamazepine, valproate, and barbiturates. However, age-related
changes in protein binding, decreases in hepatic and renal clearance,
alterations in gastrointestinal absorption, and interactions with drugs used
for other conditions make the choice of the best AED difficult. AEDs that
do not interact with other drugs, are not metabolized by the liver, and are
readily absorbed may offer benefits for the elderly. To complicate mat-
ters, the elderly are not a homogeneous population. Today there are many
AEDs to choose from, and some of the newer AEDs have more favorable
characteristics than the older ones. Choice of an AED should be made on
an individual basis, considering the tolerability, efficacy, consequences
of drug-drug interactions, and expenses associated with acute and chronic
adverse effects. Randomized controlled data as well as data from daily
practice are presented and discussed. Clinical skills rather than formulaic
approaches are needed to match detailed knowledge of each patient’s
characteristics with the properties of the various AEDs.

FAILURE OF FIRST MONOTHERAPY - LITTLE EVI-
DENCE, BUT A LOT OF EXPERIENCE

B. Steinhoff

Epilepsy Center Kork, Kehl-Kork, Germany

For patients with documented epilepsy, anticonvulsant drugs are the
mainstay of treatment. Modern outcome studies have demonstrated that
around 60% to 70% of patients with newly diagnosed epilepsy enter
long-term remission, mostly on a single antiepileptic drug. Patients unre-
sponsive to initial monotherapy might benefit from an increased dose
load, however, incremental doses are usually associated with increased
adverse events. Subsequently, combinations of 2 or at most 3 drugs or
sequential monotherapies are usually prescribed for those unresponsive
to monotherapy. Choice of second or third drug is usually based on own
experience. In addition, both polytherapy and some certain antiepileptic
drugs can aggravate seizures. Few human data exists on synergistic
effects of various combination therapies, for efficacy e.g., Valproic acid
and lamotrigine or increase in adverse events, e.g., carbamazepine and
lamotrigine. Patients are at risk for overtreatment, which does not bring
efficacy but rather adverse effects.

The lecture will discuss strategies for optimal choices of second
monotherapy, combination therapy and minimization of adverse events.
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Workshop

Treating epileptic encephalopathies: state of
the art

AGGRESSIVE TREATMENT FOR DEVASTATING DIS-
EASE

U. Kramer

Sourasky Medical Center, Tel-Aviv, Israel

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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USEFUL, USELESS OR DANGEROUS AEDs

A. Arzimanoglou

Service Epilepsie, Sommeil Et EFNP — HFME — CHU Lyon,
Bron Cedex, France

ARE IV IMMUNOGLOBULINES USEFUL: WHEN, HOW,
FORHOW LONG?

L. Lagae

University Hospitals KULeuven, Leuven, Belgium

The concept that the immune system plays a role in the epileptogenic pro-
cess of some epileptic syndromes was first proposed more than 20 years
ago. Since then, numerous studies have reported on the existence of a
variety of immunological alterations in epileptic patients, on the observa-
tion of favourable responses of refractory epilepsy syndromes to immu-
nomodulatory treatment, and on the association of certain well-known
immune-mediated disease states with epilepsy (Billiau, Lagae Eur J Paed
Neurol, 2005). More recently, genetic alterations in well known immuno-
logical pathways have been described in epilepsy syndromes and thereby
justify well designed trials with immune-modulating therapies in epilep-
tic encephalopathies. In an open-label study, we prospectively investi-
gated the effect of IVIG on clinical, EEG and serum/CSF immunological
parameters in patients with refractory childhood-onset epilepsy (Epilep-
sia, 2007). Thirteen patients (median age 6.9 years) with refractory
epilepsy were given IVIG (add-on, 4 x 400 mg/kg/3 weeks). Seizure fre-
quency, 24-h video-EEG, and CSF/serum immunological parameters and
cytokine profiles (IL-6/IL-8/IL-12/IL-10) were documented before and
after completion of the course. Seizure frequency was reduced by > or =
50% in four, and by 25%-50% in three patients. In contrast, variation in
automatically recorded spike counts (1-h-wake and -sleep) did not corre-
late with clinical improvement. Serum immunological parameters
showed variable deviations in eight patients and CSF immunoblotting
showed oligoclonal bands in two patients. IL-6 and IL-8 were clearly
detectable in CSF of all patients; the levels were significantly higher than
those in plasma but remained unaffected by IVIG treatment. This study
illustrates the potentials of IVIG in the epileptic encephalopathies, but
the exact role and especially timing of IVIG treatment in these syndromes
remains to be discussed.

SURGERY: CANIT ONLY BE PALLIATIVE?
H. Cross
UCL Institute Of Child Health, St Albans, UK

Epileptic encephalopathy by definition implies that some developmental
compromise is the result of ongoing epileptic activity. Within the current
ILAE classification, certain epilepsy syndromes are listed as epileptic
encephalopathies. They may be thought of as those syndromes most at
risk of developing such. Children with early onset focal epilepsy are also
at high risk of developmental compromise in the long term; it is presumed
that the ongoing epileptic activity must be in part responsible and by this
premise, some if not all is potentially reversible. Developmental outcome
is improved with lesser duration of epilepsy prior to surgery suggesting a
potential for improvement the earlier surgery is performed. What evi-
dence have we that this is the case? Very few studies are able to demon-
strate definitive improvement in cognitive ability. At the very least, a
maintained 1Q is demonstrated on group effect, namely maintained
trajectory of learning postoperatively. It could be presumed that IQ, as a
measure of ability relative to peers, would be likely to drop with time
with ongoing seizures. All major surgical centres are able to quote indi-
viduals where significant gains have been demonstrated when there has
been seizure control early in the natural course of the epilepsy. So is
reversal of epileptic encephalopathy achievable? Ongoing seizure activ-
ity is not the whole story; underlying pathology and age of onset of sei-
zures also influence outcome. Children with symptomatic focal epilepsy
require assessment on an individual basis about the relative contribution
of such, and an attempt made to achieve maximal seizure control, particu-
larly in the very young, which in symptomatic focal epilepsy involves
early consideration for surgery. Expectations for cognitive outcome must
be discussed in each case, and outlined to the family. Surgery is still
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aimed at seizure control; developmental gains may be a secondary aim
but cannot be guaranteed.
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Nonconvulsive status specific features and
specific etiologies

NONCONVULSIVE STATUS IN THE RING CHROMO-
SOME 20 SYNDROME

S. Zuberi

Royal Hospital For Sick Children, Glasgow, UK

NONCONVULSIVE
CONVULSANTS

P. Thomas

UF EEG Epileptologie Service De Neurologie, Nice, France

STATUS TRIGGERED BY ANTI-

Treatment with antiepileptic drugs (AEDs) may provoke a paradoxical
aggravation of epilepsy, both in adults and in children. Various mecha-
nisms may be responsible, but the most puzzling is a truly inverse phar-
macodynamic effect, with increased seizure activity sometimes
associated with the appearance of new seizure types, that occurs without
high drug level, drug tolerance, or encephalopathy. Idiopathic general-
ized epilepsies (IGE), a subgroup of epilepsies which are genetically
determined and have no structural or anatomic cause, are often involved
in this type of deterioration. In IGE, the use of ill-advised AEDs, espe-
cially carbamazepine (CBZ) and phenytoin (PHT), either in monotherapy
or in combination, is a common problem, encountered in up to 69% of
patients in recent series. Paradoxical aggravation in IGE usually results
in subtle or overt increased seizures with or without new seizure types,
associated with worsening of EEG abnormalities, and with a dramatic
increase of confusional episodes, related to atypical nonconvulsive status
epilepticus.

NONCONVULSIVE STATUS IN THE ELDERLY: DIAG-
NOSTIC PROBLEMS AND THERAPEUTIC ISSUES

J. Fernandez Torre

University Hospital Marques De Valdecilla, Santander, Spain

The diagnosis of nonconvulsive status epilepticus (NCSE) may be partic-
ularly challenging in older people. The high incidence of delirium, and
the frequent coexistence of delirium and dementia between elderly sub-
jects is responsible for this major difficulty. A high level of suspicion and
the consideration of an urgent electroencephalogram (EEG) as the
method of choice in the evaluation of these patients will be the clues to
obtain an early and accurate diagnosis. In addition, the characterization
and delineation of several typical pictures occurring in the elderly indi-
viduals can make easier its recognition, diagnosis and treatment. In gen-
eral, ambulatory and comatose patients must be distinguished. In both
groups, there are generalized and focal or partial forms of NCSE. From a
practical point of view, we can differentiate the following situations: (1)
NCSE in preexisting generalized or partial epilepsy; (2) NCSE as cause
of abnormally prolonged postictal period following a generalized tonic—
clonic seizure (GTCS); (3) subtle generalized NCSE (as the final phase
of a GTCSE); (4) situation-related generalized NCSE (secondary to
drugs, toxics, electroconvulsive therapy and metabolic disturbances); (5)
NCSE occurring in elderly patients with acute brain injury and poten-
tially epileptogenic lesions; and (6) NCSE in critically ill (comatose)
elderly subjects. Although it is well-known that a definitive diagnosis of
NCSE is obtained after a clinical and electroencephalographic resolution
following the acute administration of intravenous benzodiazepines, this
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approach has limitations because an immediate clinical improvement can
be difficult to evaluate in an elderly patient under the hypnotic effects of
these drugs. Moreover, the absence of a rapid clinical improvement is not
always definite sign of encephalopathy because a delayed normalization
of the mental state may occur in NCSE. Degenerative and metabolic
encephalopathy may particularly mimic NCSE in these patients. In con-
clusion, NCSE in older people requires of an expert clinical and neuro-
physiological approach.
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Deficient energy metabolism presenting as
epilteptic seizures or status epilepticus

THE ROLE OF MITOCHONDRIA
GENESIS

H. Pihko

Helsinki University Central Hospital, Hus, Finland

IN EPILEPTO-

EPILEPTIC ENCEPHALOPATHY IN CHILDREN WITH
TWINKLE - MUTATIONS

T. Lonngvist

Helsinki University Central Hospital, Huch, Finland

Increasing number of neuromuscular diseases caused by defects in the
nuclear-encoded proteins responsible for mitochondrial DNA (mtDNA)
maintenance is detected. Especially, mutations in the genes whose prod-
ucts function directly at the replication fork, such as mitochondrial DNA
polymerase @ (POLG), and replicative helicase Twinkle cause early and
late onset neuromuscular disorders. Dominant mutations in PEO1 gene
encoding Twinkle helicase cause pure external ophthalmoplegia (PEO)
plus-syndromes, which are characterized by multiple mtDNA deletions
in the muscle, brain and the heart of the patients. We have described
recessive PEO1 mutations in homozygous form (Y508C) in 22 infantile
onset spinocerebellar ataxia (IOSCA) patients and in compound hetero-
zygous form (Y508C and A318T) in two brothers. Sarzi et al. have
reported another homozygous recessive PEO1 mutation (T457I). The
patients with either compound heterozygous Y508C and A318T or
homozygous T4571 mutations had mtDNA depletion in the liver.
Recently we showed mtDNA depletion in the brain of IOSCA patients
making IOSCA a representative of the tissue specific mtDNA depletion
syndromes. We have followed-up 21 IOSCA patients and the two hetero-
zygotes at HUCH. Severe epilepsy appeared in 13 IOSCA patients and in
both heterozygotes. The epilepsy usually started as epilepsia partialis
continua and progressed to a generalized status epilepticus lasting for
several days. Six IOSCA patients and both heterozygotes have died
because of this severe epileptic encephalopathy. Focal, stroke-like
lesions were seen in MRI, and brain atrophy with focal laminar cortical
necrosis and hippocampal damage on neuropathological examination.
The treatment has been problematic because of lack of efficiency and
potentially harmful side effects. VPA should be avoided, because it may
precipitate fatal liver failure, and VPA and PHB may in addition impair
respiratory chain activity. Oxcarbazepin causes hyponatremia and is inef-
fective. PHT is ineffective, and causes elevation of liver transaminases in
IOSCA patients. Lamotrigine and levetiracetam are well tolerated, but
not very effective. So far the best option for intravenous therapy has been
midazolam as a continuous infusion at the onset of the status epilepticus.
Recessive PEO1 mutations should be considered in patients with refrac-
tory epilepsy and ataxia or atypical progressive CP-like syndrome or liver
involvement.

IMPAIRED GLUCOSE TRANSPORT INTO THE BRAIN
J. Klepper

Klinikum Aschaffenburg Childrens Hospital, Aschaffenburg,
Germany
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Treating epilepsy

DIAGNOSIS AND MISDIAGNOSIS
P. Genton
Centre Saint Paul — HHG, Marseille, France

STARTING AND STOPING TREATMENT
A. Gil Nagel
Clinica Ruber International, Mirasierra, Spain

THE PLACE OF POLYTHERAPY
M. Brodie
Western Infirmary — Epilepsy Unit, Glasgow, UK

Around 60% of adolescent and adult patients with newly diagnosed epi-
lepsy control on monotherapy, usually with their first (~50%) or second
(~10%) antiepileptic drug (AED). A further 5-10% of this population
will respond to polypharmacy. In our own series of 1099 newly diag-
nosed patients collated over 25 years, 61.7% became seizure-free on
monotherapy, while only 6.5% were controlled for a year or more on
AED combinations. All but 3 of these 71 patients received 2 drugs. Com-
bining AEDs with different mechanisms of action may enhance their
effectiveness, although the only partnership for which there is good clini-
cal evidence of synergism is sodium valproate with lamotrigine. My cur-
rent practice is to try one or two pharmacologically distinct monotherapy
options prior to combining, with exception of patients with severe lesion-
al epilepsy who respond well to their first AED. If at optimal dosing, he
or she reports just a few sporadic seizures, I would add in a second AED
at low dosage. There are a few useful pragmatic tips in combining AEDs.
Firstly, drug burden is a function of dose as well as number of drugs and
so avoiding a high dose of any of the pharmacological partners is more
likely to provide good seizure control without unacceptable toxicity. Sec-
ondly, broad spectrum AEDs with multiple mechanisms of action proba-
bly provide the best chance of an optimal outcome. Avoiding
combinations of AEDs with similar modes of action also seems a reason-
able caveat. Seizure freedom must be the primary goal for every patient
at the outset. However, polypharmacy brings with it substantial morbidity
and so a palliative strategy will be necessary for many patients with truly
refractory epilepsy. Nevertheless, there is increasing evidence that sei-
zure-free rates are modestly increasing in parallel with the licensing of
new AEDs with different mechanisms of action.
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Main Session

Predicting the response to AEDs

DO WE GET ANY HELP FROM ANIMAL MODELS?
G. Sills
University of Liverpool, Liverpool, UK

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Preclinical models play an essential role in the discovery and develop-
ment of new antiepileptic drugs (AEDs). The identification of candi-
date compounds in random screening, the demonstration of efficacy
prior to first use in human volunteers, and the preliminary evaluation
of effective doses, pharmacokinetics, and safety are all dependent on
the use of experimental seizure models. Maximal electroshock (MES),
pentylenetetrazol (PTZ) and the kindled rat are the most well-charac-
terized models for the assessment of anticonvulsant efficacy and have
been in widespread use for many decades. Attempts have been made
to correlate activity in these models with potential clinical efficacy,
based largely on pharmacological sensitivity to older AEDs. However,
experience with newer antiepileptic agents has questioned this associa-
tion. For example, several compounds, including lamotrigine, topira-
mate, zonisamide and levetiracetam, are reported to possess a broad
spectrum of clinical effectiveness that is not reflected by their range of
activity in animal models. Indeed, the lack of efficacy of levetiracetam
against acute experimental seizures induced by MES and PTZ could,
in theory, have curtailed the development of the drug and belies its
effectiveness in chronic models. A revised approach to the use of pre-
clinical models in the identification and development of AEDs is
required, embracing a wider range of approaches with improved clini-
cal predictability and sufficient sensitivity to select compounds with
novel mechanisms of action. Employing more clinically relevant treat-
ment protocols that consider the chronic and often adjunctive use of
novel antiepileptic agents, dissecting out activity against individual
components of the kindled seizure, and utilising recently described
‘drug resistant’ models all hold promise for improved characterisation
of efficacy in preclinical studies and may ultimately ensure that new
AEDs with the potential to address the therapeutic void of refractory
epilepsy are not prematurely discarded.

WHICH ARE THE PROGNOSTIC FACTORS ACCORD-
ING TO THE EPIDEMIOLOGICAL STUDIES?

F. Semah

Shfj — Cea, Orsay, France

The early prediction of intractability is a major challenge in epileptolo-
gy. Some prognostic factors have been pointed out, most of which
underlined that partial epilepsy is more difficult to control than idio-
pathic generalized epilepsy. The main predictors of intractability being
the presence of a brain lesion demonstrated by neuroimaging or sug-
gested by a neurological deficit or a developmental delay or defined
by significant focal electroclinical abnormalities. Little is known about
the relationships between the location of the epileptogenic area and the
chance of being seizure-free in patients with partial epilepsy. Some
data suggested that temporal lobe epilepsy is more difficult to control
than other types of partial epilepsy, but this might only reflect the
prognostic value of hippocampal sclerosis. We will review the data
that have suggested that epileptic patients with MRI evidence of hippo-
campal sclerosis often suffered from medically refractory epilepsy. We
will also discuss the pitfalls associated with hippocampal abnormalities
detected by MRI. We will then focus on the prognostic factors in
patients with malformations of cortical development. The response to
the first AED is another early predictor of refractory epilepsy. At the
time of diagnosis, several prognostic factors are now available to pre-
dict drug resistance, but further studies are needed to better delineate
the specific role of each of these factors, and in particular, that of the
various types of underlying brain abnormality.

WHY DO
RESPONSE?
D. Schmidt
Epilepsy Research Group, Berlin, Germany

SOME PATIENTS LOSE THE INITIAL

Development of tolerance, i.e., the reduction in response to a drug after
repeated administrations, is an adaptive response of the body to pro-
longed exposure to the drug, and tolerance to antiepileptic drugs
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(AEDs) is no exception. Tolerance may lead to attenuation of side-
effects but also to loss of efficacy of AEDs and is reversible after dis-
continuation of drug treatment. There are two major types of tolerance.
Pharmacokinetic (metabolic) tolerance, which is due to induction of
AED metabolizing enzymes and has been shown for most first genera-
tion AEDs, but is easy to overcome by increasing dosage. Pharmaco-
dynamic (functional) tolerance, which is due to ‘“‘adaptation” of AED
targets, e.g., by loss of receptor sensitivity, and has been shown experi-
mentally for all AEDs that lose activity during prolonged treatment.
Functional tolerance may lead to complete loss of AED activity and
cross-tolerance to other AEDs. Although there is convincing experi-
mental evidence that almost all AEDs lose their antiepileptic activity
during prolonged treatment, because of diverse confounding factors,
detecting tolerance in patients with epilepsy is more difficult. But it
can be done with careful assessment of decline during long-term indi-
vidual patient response. After excluding confounding factors, tolerance
to antiepileptic effect for most modern and old AEDs can be shown in
small subgroups of responders by assessing same-patient reponse in
individuals or groups. Why do some patients develop tolerance and
others do not? Probably because the extent of tolerance in a given
patient depends on the drug and individual, largely unidentified possi-
bly genetic, factors. Whatever the reason(s), development of tolerance
to the antiepileptic activity of an AED may be an important reason for
failure of drug treatment in some patients.

CAN WE PREDICT THE RESPONSE FOR INDIVIDUAL
PATIENTS?

R. Kdlvidinen

Kuopio University Hospital, Kuopio, Finland

Can we predict the response for individual patients? Reetta Kilvidinen
Epilepsies form a heterogenous group of disorders with unique clinical
presentations, different underlying causes, different natural histories
and different implications for management and treatment. Epidemio-
logical studies give us some information about which patients are in
greatest risk to become intractable and which patients have the best
possibility to respond to AED treatment. It is, however, still difficult
or even impossible to predict the response of an individual patient at
the start of the treatment. We have identified from population of Kuo-
pio University Hospital (pop. 250,000) in Finland all the patients with
newly diagnosed focal epilepsy during 1988 to 2002 (N= 350). The
patients had to be aged between 15 to 65 years at the time of diagnosis
and with normal intelligence (intelligence quotient over 85). Patients
with progressive neurological disorder, severe psychiatric or other
medical condition or substance abuse were excluded. All patients
underwent careful neurological, neurophysiological and neuropsycho-
logical evaluation at the time of diagnosis an before the drug treatment
was started. From the year 1993 all the patients underwent also MRI
evaluation. All patients have now had a prospective 5-year follow-up.
Altogether 70% of the patients have achieved seizure-freedom,
whereas 30% continue to have seizures or have been participated into
our epilepsy surgery program. There was no statistically significant
difference in the baseline number of seizures before start of the treat-
ment, although there was slight tendency towards higher seizure num-
bers in the drug-resistant group. The drug-resistant group had also
more remote symptomatic etiologies for the epilepsy than the seizure-
free group. Six variables predicted 5-year seizure outcome: age at the
time of diagnosis, presence of spike focus in EEG, partial complex or
mixed seizure type, remote symptomatic etiology and moderately
impaired memory performance. Explanations for poor response include
also noncompliance and etiological factors, which were not detected at
the time of diagnosis. We have created also a model for predicting
individual response on the basis of the data gained from our dataset.
Defining the type and especially the etiology of the epilepsy should be
considered mandatory in the diagnostics of epilepsy because it offers
the best guide to both management and predicting the individual
response to the management and therapy. In future we may also have
specific tools in certain types of epilepsies in further predicting the
response for each patient.
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Synaptopathies in epilepsy

REORGANIZATION OF THE INTERNEURONAL NET-
WORK IN THE EPILEPTIC HUMAN HIPPOCAMPUS

Z. Magloczky

Institute of Experimental Medicine, Hungarian Academy of
Sciences, Szigony, Hungary

Changes of hippocampal GABAergic interneuronal circuits are known to
play a central role in epileptogenesis. The selective loss of some interneu-
ron types has been reported. Fate of functionally different hippocampal
interneuron types have been investigated in two models of temporal lobe
epilepsy (kainate and pilocarpine) and in surgically removed hippocampi
of therapy resistanthuman TLE patients. A subset of perisomatic inhibitory
cells contains parvalbumin (PV), they include axo-axonic and basket cells,
and are responsible for controlling/synchronizing the output of principal
cells. A decrease in their number was reported in epilepsy. Electron micro-
scopic examination of pyramidal and granule cell bodies in PV-immuno-
stained sections of the epileptic human hippocampus revealed that
perisomatic innervation of the principal cells was preserved in both scle-
rotic and nonsclerotic samples. In addition, the ratio of the initial segment
synapses increased among the postsynaptic targets, which might give rise
to amore efficient regulation, and thereby an increased synchrony, of gran-
ule cell firing. Dendritic inhibitory interneurons display different sensitivi-
ties to excitotoxic damage in epilepsy. Those containing calbindin are well
preserved, although their synaptic connections are changed. Namely, they
terminate on other interneurons in larger proportion than in the control. In
addition, the length of their synaptic active zones is increased. Calretinin
(CR)-containing cells — responsible for synchronizing other inhibitory in-
terneurons — are particularly sensitive to epilepsy in the human hippocam-
pus. In animal models, their number was found to decrease soon after the
firstseizure. This suggests that synchronization of dendritic inhibitory cells
might be impared in human epileptic hippocampi and consequently, an
abnormal potentiation of excitatory inputs to pyramidal cells. Principal cell
ensembles connected by potentiated synapses may be involved in seizure
generation. Damage of even a small number of cells may cause serious dis-
turbances of network activity, if those cells play a crucial role in the circuit.

SYNAPTIC, EXTRASYNAPTIC AND NONSYNAPTIC
ION CHANNELS IN EPILEPSY

D. Kullmann

Institute of Neurology, London, UK

Numerous changes in the expression of voltage- and ligand-gated ion
channels have been reported in experimental models of acquired limbic
epilepsy. Establishing which of these changes contribute to the occur-
rence of seizures is notoriously difficult. Some of the more robust altera-
tions affect GABAA receptors. Depending on their subunit composition
these receptors mediate either fast inhibitory neurotransmission or tonic
inhibition of neuronal excitability, but changes in either type of signalling
can have unexpected effects on the input-output relationships of neurons.
An alternative insight into the roles of synaptic and nonsynaptic ion chan-
nels in epilepsy comes from some rare single-gene disorders. These are
increasingly amenable to investigation both in animal models and by
genetic manipulation of neurons in vitro.

ALTERED FUNCTIONS OF INHIBITORY NETWORKS
IN HUMAN AND RODENT TLE

U. Heinemann

Johnannes-Muller-Institute of Physiology, Berlin, Germany

Altered Functions of Inhibitory Networks in Human and Rodent TLE
Uwe Heinemann, Else Tolner, Tamar Dugladze and Tengis Gloveli

Both in pilocarpine or kainate treated rats and in patients with tempo-
ral lobe epilepsy loss of principal cells far exceeds loss of interneuro-
nes. Yet, application of GABA receptor blockers does not induce
epileptiform activity in such tissues. In fact stimulus induced
responses show signs of disinhibitions. This is typical for the dentate
gyrus of the hippocampus. We tested whether this is also true for the
entorhinal cortex. In the entorhinal cortex deep layer stimulation or
stimulation of the parasubiculum and presubiculum induces prolonged
excitatory responses in superficial layers of the entorhinal cortex simi-
lar to those which are observed after application of bicuculline in the
entorhinal cortex from normal animals. Histological analysis suggested
loss of neurones in layer III of the EC in different models of TLE
including human TLE. This loss was originally attributed to loss of
inhibitory cells as the number of parvalbumin positive cells declined.
However, counting of cells which express the enzyme GAD65/67
which produces GABA from glutamate revealed no cell loss suggest-
ing that the number of GABAergic cells is preserved. Changes in
glutamine and glutamate transport may have led to silencing of GAB-
Aergic neurones. We therefore tested for substitution of glutamine to
the cerebrospinal fluid. This resulted in appearance of spontaneous
epileptiform discharges in these preparations suggesting that glutamine
supply to interneurones is not the cause of loss of inhibition. We sug-
gest that this may be due to increased interaction between inhibitory
interneurones. This would reflect in changes in rhythmic activities as
well. Indeed we can show that there is change in the ability of genera-
tion of network oscillations in the neighbourhood of an epileptogenic
lesion.

FUNCTIONAL CONSEQUENCES
THIES AT THE NETWORK LEVEL
C. Bernard

Inserm U751, Marseille, France

OF SYNAPTOPA-

No Abstract Received.
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ASTROCYTES IN THE EPILEPTIC BRAIN: ROLE IN
SEIZURE GENERATION AND NEUROVASCULAR
COUPLING IN EXPERIMENTAL MODELS

G. Carmignoto

University of Padova, Padova, Italy

No Abstract Received.

GLIA-NEURONAL SIGNALING DURING NEOCORTI-
CAL EPILEPTOGENESIS

A. Friedman

Ben-Gurion University, Bersheva, Israel

Focal insults to the neocortex often involves vascular damage, and specif-
ically breakdonw of the blood—brain barrier (BBB) and followed by the
development of focal epilepsy. We have recently shown that in the rat
neocortex long-lasting breakdown of the BBB or direct exposure to
serum-derived albumin, or to transforming growth factor beta 1 (TGF-b1)
leads within days to the generation of an epileptic focus. Significantly,

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x



30

8th ECE Proceedings

within hours following either treatment, and before the emergence of
neuronal hyperexcitability, we observed a rapid up-regulation of the
astrocytic marker, glial fibrillary acidic protein (GFAP). To study the role
of astrocytes in epileptogenesis we investigated gene expression using
gene array technology in all three models of epileptogenesis. Analyses of
genomic expression patterns demonstrated a similar activation pattern
for BBB opening, brain exposure to albumin or TGF-al. Microarray
analyses at different time points following treatment highlights the
importance of early astrocytic activation. Importantly, the application of
TGF-a pathway blockers suppressed the majority of the albumin-induced
transcriptional changes associated with the epileptogenesis process and
prevented the generation of epileptiform activity. Transcriptional
changes predict reduced buffering capacity for both extracellular potas-
sium and glutamate. A NEURON model was used to simulate the role of
reduced astrocytic uptake of extracellular potassium and glutamate on
excitatory synaptic potentials (EPSPs). The duration of a single excit-
atory postsynaptic potential was prolonged during the accumulation of
glutamate and less sensitive to potassium accumulation. In contrast, dur-
ing repetitive activation, glutamate accumulation was associated with
frequency-dependent depression of EPSPs while potassium accumula-
tion led to frequency and NMDA-dependent synaptic facilitation. Elec-
trophysiological experiments in neocortical slices during albumin-
induced epileptogemesis showed synaptic facilitation and seizure-like
activity in response to stimulation at 10-20Hz. Our data indicate a TGF-a
signaling pathway mediating a rapid astrocytic transformation, and con-
sequent reduced potassium buffering as an underlying cause for neuronal
hyper-excitability during epileptogenesis.

ASTROCYTE-NEURON COMMUNICATION IN HUMAN
BRAIN TISSUE

G. Perea

Instituto Cajal, Spain

No Abstract Received.

A ROLE FOR ASTROCYTE DYSFUNCTION IN HUMAN
EPILEPSY

C. Steinhauser

University of Bonn, Bonn, Germany

We have recently identified two distinct types of cells with astroglial
properties, GluR cells and GIuT cells, coexisting in mouse hippocampus.
GluR cells express ionotropic glutamate receptors, receive synaptic input
from neurons, and lack functional glutamate transporters and gap junc-
tion coupling. GIuT cells, resembling bona fide astrocytes, display gluta-
mate transporters, gap junction coupling, but lack ionotropic glutamate
receptors. Both types of astroglial cells are also present in the hippocam-
pus of patients presenting with intractable temporal lobe epilepsy (lesion-
associated, nonsclerotic epilepsy). However, in patients suffering from
hippocampal sclerosis, one of the most common forms of epilepsy, astro-
cytes almost completely disappears while the remaining GluR-cells
undergo alterations of their glutamate receptors. These findings support
the hypothesis that glial cells play a key role in the generation and/or
spread of seizure activity in human epilepsy. This deleterious effect is
brought about by (1) the abundant excitatory neurotransmitter glutamate
and (2) impaired gap junction-mediated buffering of K+ and metabolites,
leading to prolonged activation of cells in the hippocampus, a brain
region crucially involved in learning, memory, and emotional processing.
Analyses of more than a hundred brain specimens neurosurgically
resected from epilepsy patients were used to substantiate this new insight.
We have developed an animal model of epilepsy, unilateral intracortical
kainate injection, resembling many of the morphological and functional
changes observed in human epileptic hippocampus. Our findings chal-
lenge the common view of epileptogenesis according to which neurons
are considered the prime targets affected in this disease.
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Does prenatal exposure to carbamazepine or
valproate impair cognitive development?

IMPACT OF PARENTAL EXPOSURE TO VALPROATE
AND CARBAMAZEPINE ON COGNITION IN ANIMAL
STUDIES

C. Frisch

University of Bonn, Bonn, Germany

There is evidence that valproate, and, to a lesser extent, carbamazepine,
are cognitively teratogenic agents. In animal studies, cognitive teratoge-
nicity of valproate was demonstrated several times, while the effects of
carbamazepine are less clear. Accordingly, it was recently shown that rat
juvenile cortical and hippocampal development was impaired by
repeated intraperitoneal valproate application to dams, while for carba-
mezpine no clear-cut evidence was found. Furthermore, functional
impairment on the cellular level was induced by valproate applied during
different developmental episodes, and neuronal cell death in the develop-
ing brain was found to be induced by single anticonvulsive doses of val-
proate but not by such doses of carbamazepine. The effects of more
distributed valproate application during pregnancy on these parameters
and related behavioral processes are only partially known. Therefore, we
established a self-application schedule by diluting valproate in the drink-
ing water of pregnant Wistar rats. After application during whole preg-
nancy, high dosages with peak serum concentrations slightly above the
therapeutic range induced early decrements in general activity and defi-
cits in learning and memory. These impairments were paralleled by
decreased cortical, cerebellar, and brainstem volumes, and cortical vol-
ume reduction was correlated with spatial acuity in the water maze.
Unexpectedly, medium dosages led to improved water maze perfor-
mance in 30 days old rats, and MRI analyses yielded increased hippo-
campal volumes in these animals. The results indicate that effects of
valproate in utero on rat offspring cognitive capabilities depend on total
drug load differentially affecting cerebral development. Furthermore,
they point to the importance of the drug application schedule used in ani-
mal studies of teratogenicity.

CONFOUNDING FACTORS IN HUMANS: DOES
MATERNAL EPILEPSY PER SE AFFECT COGNITIVE
DEVELOPMENT IN THE OFFSPRING?

K. Eriksson

Tampere University Hospital, Ped. Neurology Unit, Tampere,
Finland

The most important factors confounding the effect of in utero AED expo-
sure on neurocognitive performance in offsprings of mothers with epi-
lepsy include genetic traits associated with different seizure/epilepsy/
epilepsy syndrome types and their etiologies, severity of mother’s
epilepsy (e.g. seizure control during and after pregnancy), AED treatment
(number and doses), maternal (and paternal) intelligence, psychosocial
and family environment (e.g. socioeconomic status, developmental sup-
port) and possible pre-, peri- or postnatal comorbidity of the child (e.g.,
chromosomal/genetic syndromes). When approaching this issue, many
methodological problems arise; population-based, controlled studies
with sufficient numbers for power would be needed but mainly hospital-
based series with selected study groups exists, children should be at least
5-6 years of age for reliable long-term neurocognitive developmental test
results etc. Almost all individual cognitive differences, when reliably
measured, are moderately to substantially heritable and one of the most
significant predictor of child’s IQ and neurocognitive development is the
1Q of the mother. Parent-offspring correlations are, however, confounded
reflecting both the influence of genetic and environmental factors. The
effects of various epilepsies/epilepsy syndromes, like e.g., idiopathic
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generalized syndromes such as juvenile myoclonic epilepsy and focal
epilepsies such as temporal lobe epilepsy, may in this respect be different.
The mothers in the former ‘valproate group’ may be significantly differ-
ent compared to the ‘carbamazepine group’ of focal epilepsies. They may
have different genetic background as well as co-morbidities, which inter-
fere with parenting interactions, and influence their socioeconomic sta-
tus. All these factors can together impose a cumulative impact on the
neurocognitive development of the offspring and serve as significant con-
founding factors when the causal relationship between drug exposure and
children’s complex neurocognitive outcomes are evaluated.

DOES PRENATAL VALPROATE EXPOSURE CAUSE
COGNITIVE IMPAIRMENT?

N. Adab

University Hospital Coventry and Warwickshire, Lemington
Spa, UK

One-third of people with epilepsy are women of childbearing age.
Approximately 0.5% of pregnancies per year are exposed to antiepileptic
drugs. Valproate remains the drug of choice for idiopathic generalized
epilepsy, particularly juvenile myoclonic epilepsy. It is increasingly
avoided in young women for fear of its teratogenic effects. Most research
has focused on major malformations, but the data about longer term
developmental effects remains poorly studied. This discussion will
review the growing published evidence for prenatal valproate exposure
on cognitive impairment and learning difficulties. A systematic Medline
search was used to identify independent cohort studies. Both retrospec-
tive and prospective studies suggest that prenatal valproate exposure
results in significantly lower development scores in preschool children
and lower IQ, particularly verbal scores in school age children. There is
growing interest in exploring specific cognitive deficits. In addition,
behavioral problems including autistic spectrum disorders were found
more commonly among children with valproate exoposure in utero. The
limitations of the studies are examined and implications for the design of
future research explored. Pharmacogenetic factors may have a role since
not all pregnancies are affected. In the meantime for women with
epilepsy and the practicing clinician, a decision has to be made balancing
seizure freedom against the risks to the developing child.

IS PRENATAL CARBAMAZEPINE EXPOSURE SAFE
FOR COGNITIVE DEVELOPMENT?

E. Gaily

Hospital For Children And Adolescents, Helsinki, Finland

Fetal exposure to carbamazepine (CBZ) as well as to other antiepileptic
drugs during the first trimester of pregnancy increases the risk of major
malformations. Less data are available on whether children exposed to
CBZ in utero have a higher risk of cognitive dysfunction than nonex-
posed children. Three population-based prospective controlled evalua-
tor-blinded studies have reported cognitive outcomes in children exposed
to CBZ monotherapy. One study reported IQ scores obtained by Wechs-
ler scales at age 5-11 years in Finnish children. The mean (SEM) full
scale IQ was 99.7 (1.8) in 86 CBZ exposed and 97.6 (1.4) in 141 control
children of mothers with no epilepsy. A Swedish study compared the
results of the Griffiths test at 2-8 years between 35 carbamazepine-
exposed children and 66 control children; no difference was observed.
Pooled data on the prevalence of mental deficiency from two Finnish
studies showed IQ under 70 in two of 105 children (1.9%). One of the
two children with low IQ had West syndrome in infancy. The effects of
CBZ monotherapy have also been investigated in three prospective stud-
ies which enrolled a total of 102 exposed mother-child pairs and controls
through teratology counseling services. Two studies reported signifi-
cantly lower developmental quotients in CBZ exposed children com-
pared to nonexposed controls while one study found no difference. A
retrospective study comprising 52 children exposed to CBZ monotherapy
found no IQ difference compared to 80 unexposed controls. Another ret-
rospective population-based study investigated the prevalence of autistic
spectrum disorder; the risk was not statistically significantly increased in
80 children exposed to carbamazepine monotherapy compared to
the general population. Population-based studies suggest that the risk of

significant cognitive impairment after fetal exposure to carbamazepine
monotherapy is low. However, the power of the existing studies is insuf-
ficient to exclude subtle IQ alterations.
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Fast activity at seizure onset in human and
animal temporal lobe

CHARACTERIZATION OF FAST DISCHARGE IN VARI-
OUS TYPE OF HUMAN PARTIAL EPILEPSIES

F. Bartolomei

Universite Aix Marseille II, Marseille, France

No Abstract Received.

ELECTROGRAPHIC PATTERNS OF SEIZURE ONSET:
CAN THEY TELL US ABOUT THE TRIGGERING
MECHANISMS?

A. Bragin

David Geffen School of Medicine At UCLA, Los Angeles, CA,
USA

To correctly diagnose the mechanism(s) triggering seizures in a patient
using a simple test, and prescribe the proper medications, is a dream of
every practicing neurologist. There have been numerous attempts in clin-
ical and basic science to elucidate mechanisms triggering seizures. In the
clinical sciences, these efforts have contributed to approaches for classi-
fying of seizures. There are several classifications of seizures and most of
them assume that abnormal synchronization of neuronal discharges is the
primary cause of seizure generation. Although standard analysis of EEG
records is directed at determining the time of seizure onset and location
of areas involved in the generation of epileptiform activity, existing tech-
nology has the capability of recording brain electrical activity from multi-
ple sites, with high sampling rate. Electrical activity could be sampled in
the frequency range of 0.1 Hz to 1 kHz allowing analysis of ultraslow
activity and high frequency oscillations. This new technology reveals
additional information which is largely not available from standard clini-
cal practice. Such analysis of electrographic seizure onset patterns could
reveal novel mechanisms seizure generation. Research leading to algo-
rithms that analyze and classify seizure onset patterns automatically
could extend the utility of EEG in clinical practice making it a more pow-
erful diagnostic tool. Identification of the chemical correlates of different
electrographic ictal onset patterns may help guide physicians in selecting
a course of medical treatment that is tailored to each patient’s personal
needs.

FAST NETWORK OSCILLATIONS PRECEDING SEI-
ZURES IN RAT HIPPOCAMPUS

P. Jefferys

The Medical School, Birmingham, UK

No Abstract Received.

NETWORK MECHANISMS OF FAST ACTIVITY AT
SEIZURE ONSET IN THE ENTORHINAL CORTEX

M. De Curtis

Instituto Nazionale Neurologico, Milan, Italy

The network mechanisms responsible for the initiation of a focal seizure
are largely unknown. A common seizure pattern onset observed in
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patients with mesial temporal lobe epilepsy (TLE) is characterized by fast
activity at 20-30 Hz. We reproduced this pattern in the temporal lobe of
the in vitro isolated guinea pig brain, to study cellular and network mech-
anisms involved in its generation. Seizure-like events were induced by
brief arterial perfusion of S0uM bicuculline in vitro. Intra, extracellular
and K-selective recordings were performed in the entorhinal cortex (EC)
during interictal-ictal transition. Principal EC neurons did not generate
action potentials during ictal onset, whereas sustained firing was
observed in putative interneurons. Within 5-10 seconds from seizure
onset principal neurons generated a prominent firing, that correlated with
the appearance of hypersynchronous bursting discharges. Fast activity
correlated with rhythmic inhibitory potentials superimposed to a slow
depolarization that developed concurrently with an increase in extracel-
lular potassium, [K+]o. The amplitude decrease of rhythmic inhibitory
potentials during the [K+]Jo rise suggests that progression of ictal
discharge is promoted by a potassium-dependent change in reversal
potential of inhibitory activity. These findings demonstrate a prominent
role of inhibitory networks during the transition from the interictal state
to seizure in the entorhinal cortex.
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The nosology of the epilepsies: what is ‘idio-
pathic generalized epilepsy’?

MOLECULAR GENETICS OF IGE
F. Zara
Institute Giannina Gaslini — Lab. Neurogenetics, Genova, Italy

No Abstract Received.

PET AND SPECT FINDINGS IN IGE
M. Koepp
University College London, London, UK

Juvenile myoclonic epilepsy (JME) is characterized by specific types
of seizures, showing a lack of pathology using magnetic resonance
imaging (MRI) and computed tomography scanning. However, JME is
associated with a particular personality profile, and behavioral and
neuropsychological studies have suggested the possible involvement of
frontal lobe dysfunction. The development of highly sensitive neuroi-
maging techniques has provided a means of elucidating the underlying
mechanisms of JME. Single photon and positron emission tomography
have demonstrated cerebral blood flow (rCBF), neurotransmitter and
metabolic changes. Compared to normal controls, the JME group
showed a significant rCBF reduction in bilateral thalami, red nucleus,
midbrain, pons, left hippocampus, and in the cerebelli, whereas rCBF
increase in the left superior frontal gyrus suggesting an abnormal neu-
ral networks in the thalamus, hippocampus, brainstem and cerebellum
associated with JME. A study using 11C-FMZ-PET demonstrated that
GABAA-cBZR binding is globally increased in the cerebral cortex of
patients with JME and other forms of IGE. Frontal lobe GABAA-
c¢BZR binding was particularly elevated in patients with JME, but not
in patients with other forms of IGE. Similarly, a study using PET to
measure the uptake of 18F-fluoro-2-deoxyglucose (18FDG) demon-
strated that JME is associated with frontal lobe abnormalities that may
affect epileptogenic potential and cognitive functioning. Correlating
with impaired performance during a visual working memory test, IME
patients were shown to have reduced 18FDG uptake in the dorsolateral
prefrontal cortex, premotor cortex and basal frontal cortex. Sensitive
neuroimaging techniques provide evidence of the involvement of addi-
tional, possibly multifocal disease mechanisms — in particular involv-
ing the frontal lobes — in accordance with the findings of behavioral
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and neuropsychological studies. Current evidence therefore suggests
that JME is a frontal lobe variant of a multiregional, thalamocortical
‘network’ epilepsy, rather than a generalized epilepsy syndrome.

MR IMAGING AND SPECTROSCOPY IN IGE
F. Wormann
Bethel Epilepsy Centre, Bielefeld, Germany

Routine MRI in patients with idiopathic generalized epilepsy (IGE) is
normal by visual inspection and definition. Quantitative MRI can, how-
ever, show subtle, but widespread cerebral structural changes in patients
with IGE. When voxel-based morphometry (VBM) was used to analyze
structural MRI data objectively, patients with juvenile myoclonic
epilepsy were shown to have an increase in cortical gray matter in the
mesial frontal lobes compared with normal subjects (Woermann et al.,
1999). Other VBM studies in IGE showed diverging results, but impli-
cated changes within the frontal lobes and thalami most often. Proton
magnetic resonance spectroscopy (1H-MRS) provides information on
certain brain metabolites. As N-acetyl aspartate (NAA) is thought to be a
neuronal marker, a reduction in the level of NAA can be an indication of
neuronal damage or dysfunction. Both prefrontal and thalamic NAA con-
centrations were found to be significantly lower in IGE patients than in
controls. A negative correlation was found between NAA levels and
duration of epilepsy, indicating that thalamic dysfunction in IGE may be
progressive. In addition, 1H-MRS has revealed frontal lobe changes of
other metabolite in IGE, by demonstrating increased levels of glutamate
plus glutamine (GLX). This finding was thought to stand for an increased
neuronal excitability in this region. IH-MRS has also demonstrated ele-
vated levels of GLX and GABA in the occipital lobes of patients with
IGE. Results from quantitative MRI and 1H-MRS, suggest multi-focal
changes in a system/network consisting of (frontal) cortex and thalami in
IGE. Woermann FG, Free SL, Koepp MJ, Sisodiya SM.

Duncan JS. Abnormal cerebral structure in juvenile myoclonic epi-
lepsy (JME) demonstrated with voxel-based analysis of MRI. Brain
1999;122:2101-2107.

REFLEX EPILEPTIC TRAITS IN IGE
P. Wolf
Danish Epilepsy Centre — Dianalund, Dianalund, Denmark
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Understanding dissociative (nonepileptic)
seizures: mechanisms and presentations

PREDISPOSING, PRECIPITATING AND PERPETUATING
FACTORS: AN OVERVIEW

M. Reuber

University of Sheffield, Sheffield, UK

No Abstract Received.
PHENOMENOLOGICAL ASPECTS OF DISSOCIATIVE
SEIZURES: CLUES TO MECHANISMS

J. Mellers
Maudsley Hospital, London, UK

No Abstract Received.
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STRESS PHYSIOLOGY AND EMOTIONAL PROCESS-
ING IN DISSOCIATIVE (NONEPILEPTIC) SEIZURES

K. Roelofs

University of Leiden, Leiden, The Netherlands

Failure of cognitive and attentional functioning in patients with psy-
chogenic nonepileptic seizures (PNES) is often assumed to be related
to psychological stress factors, such as trauma history. Although inter-
personal trauma is common in PNES, the proposed relation between
trauma and the attentional functioning remains unstudied in these
patients. We investigated the attentional processing of social threat
cues in PNES in relation to interpersonal trauma reports and basal and
stress-related activity of physiological stress systems (heart rate vari-
ability and salivary cortisol in particular). A masked emotional Stroop
test, comparing color naming latencies for angry, neutral and happy
faces, was administered to 19 unmedicated patients with PNES and 20
matched healthy controls, in neutral and stress conditions. Stress was
induced by means of the Trier Social Stress Test. Compared to con-
trols, patients displayed an increased attentional bias for masked angry
faces in neutral conditions, which was correlated to self-reported sex-
ual trauma. These results, together with the finding that patients
showed decreased HRV, may reflect a state of hypervigilance to play
part in patients with PNES. The relation with self-reported trauma,
moreover, offers the first evidence suggesting early risk factors to play
a role in the altered threat processing in PNES.

THE SUBJECTIVE SIDE OF DISSOCIATIVE (NONEPI-
LEPTIC) SEIZURES AND THEIR PSYCHODYNAMICS:
CONVERSATIONAL PATTERNS

M. Schondienst

Epilepsiezentrum Bethel, Bielefeld, Germany

No Abstract Received.
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PROGRESS REPORT ON NEW ANTIEPILEPTIC DRUGS
IN DEVELOPMENT - AN UPDATE OF THE NINTH
EILAT CONFERENCE (EILAT IX)

H. S. White

University of Utah, Salt Lake City, UT, USA

The Ninth Eilat Conference on New Antiepileptic Drugs (AEDs)-EILAT
IX was held in Sitges, Spain from the 15th to 19th of June 2008. There
were more than 300 basic scientists, clinical pharmacologists and neurol-
ogists from 25 countries in attendance. The main themes of the IX Eilat
Conference included: (1) old and new AEDs in generalized epilepsies;
(2) novel formulations and routes of administration of AEDs; (3) com-
mon targets and mechanisms of action of drugs for treating epilepsy and
other central nervous system (CNS) disorders; and (4) opportunities and
perspectives in new AED discovery. As with past Eilat conferences, a
large part of the programme was devoted to a review of the investiga-
tional AEDs in development. In addition, updates on those AEDs intro-
duced since 1989 were provided. At the present time, there are at least 15
investigational AEDs in various stages of development. Detailed presen-
tations provided a review of the preclinical and clinical status for briva-
racetam, carisbamate (RWJ-333369), 2-deoxy-glucose, eslicarbazepine
acetate (BIA-2-093), ganaxolone, huperzine, JZP-4, lacosamide, NAX-
5055, propylisopropylacetamide (PID), retigabine, T-2000, tonabersat,
valrocemide and YKP-3089. A brief overview of the current status of
these investigational AEDs will be provided.

AN UPDATE ON BRIVARACETAM DEVELOPMENT -
SUPPORTED BY UCB SA

P. Von Rosenstiel

UCB SA, Braine L’ Alleud, Belgium

EFFICACY AND SAFETY OF ESLICARBAZEPINE ACE-
TATE (ESL) AS ADJUNCTIVE THERAPY FOR PARTIAL
SEIZURES - SUPPORTED BY BIAL

E. Ben Menachem

Sahlgrenska University Hospital, Goteborg, Sweden
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Search of biomarkers for epileptogenesis

USE OF EEG IN SEARCH OF BIOMARKERS
EPILEPTOGENESIS - REVIEW OF ANIMAL DATA
P. Mares

Institute Of Physiology, Prague 4, Czech Republic

FOR

Status epilepticus represents the most common trigger of epileptogenesis
in experimental animals. Status can be induced chemically (kainic acid,
pilocarpine or lithium/pilocarpine) or electrically (stimulation of perfo-
rant path or hippocampus). Studies in adult laboratory animals can use
long-term videoEEG monitoring to have longitudinal data from the same
group of animals and to have exact data on the appearance of the first
spontaneous seizure. Studies in developing animals (rats) have a disad-
vantage in the fast growth of the brain and skull; in addition, rat pups are
fully dependent on mother care up to the age of 14 days, physiological
weaning is at postnatal day 28. For these reasons is it impossible to per-
form real long-term monitoring and to have data similar to adult animals.
All methods of induction of status epilepticus mentioned above are direc-
ted to limbic structures therefore it is always necessary to have recording
electrodes not only in cerebral cortex but also in hippocampus. Spontane-
ous convulsive seizures may be preceded by nonconvulsive limbic sei-
zures with epileptic activity only in limbic structures. Appearance of the
firstictal EEG activity, i.e. the first spontaneous seizures is a sign of com-
pleted epileptogenesis or at least of its first step. It is important to have
indicators for the phase preceding the first spontaneous seizure. Interictal
activity can be registered in nearly all animals after status epilepticus but
its predictive value is highly questionable. Different in vivo as well as in
vitro stimulation methods (evoked potentials, epileptic afterdischarges)
brought data on increased excitability mainly of limbic structures but our
present abilities to predict appearance of seizures and thus recognize that
the process of epileptogenesis is going on are very limited.

USE OF EEG IN SEARCH OF BIOMARKERS FOR
EPILEPTOGENESIS - REVIEW OF HUMAN DATA

P. Halasz

Opni, Attila Ut, Hungary

Spike discharges are not acceptable as candidates for EEG surrogate mar-
ker (SM) in epilepsy. They do not occur in all people with epilepsy
(FLE). Do occur in some people without epilepsy (as “injury potentials™
or as genetic trait markers).

Their location does not accurately coincide with the seizure onset
zone. No features of spikes correlate with severity of epilepsy. Can not
predict when and whether a next seizure will occur. The relationship of
seizures and spikes is not enough clear (chicken/egg question) Arguments
in favor that high frequency oscillation(HFO) can be a good candidate for
SM in epilepsy are growing. It is linked both to epilepsy related spikes
(restricted experience with different kind of spikes) and seizure onset. It
is present in the strictly localized seizure onset zone (exclusively?) and
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not present in regional seizure onsets (not validated yet by postoperative
outcome data and demonstrated only in few patients and selected etiolo-
gies). HFO seems to herald seizure onset in a restricted zone.

Manipulations that decreases HFO reduces the likelihood of seizures
(experimental data). Had been found along the whole phylogenetic scale.
Possible to detect with microwires (fast ripples) and also with ECoG and
depth macroelectrodes (ripples). A drew back is that detectabilty is ques-
tionable without invasive electrodes (except MEG).

HYPES AND HOPES FOR MR/SPECT/PET IMAGING AS
A SENSOR FOR EPILEPTOGENESIS

A. Nehlig

Inserm U 666, Strasbourg, France

Neuroimaging is currently used for assessment of epilepsy in humans and
animal models. In animals, early imaging studies used autoradiography to
assess regional changes in cerebral blood flow and metabolism but these
approaches need the sacrifice of animals. Recently, SPECT and PET
allowing the epileptogenic temporal follow-up have been miniaturized
and represent attractive tools in epilepsy research. However, their defini-
tion is not as precise as autoradiography and does not allow accurate
follow-up of metabolic and circulatory changes in small brain areas. Nev-
ertheless, the development of new ligands allowing labeling of various
receptors increases the possibilities of the temporal study of functional
changes during epileptogenesis. In the last decade, MR techniques have
been quite extensively used in animal models of epilepsy. Anatomical
MRI showed the time-related involvement of brain structures in epilepto-
genesis in correlation with neuronal damage and astrogliosis. Diffusion-
based imaging has given further information on the re-arrangement
within tissue and localization of seizure foci. Diffusion-tensor imaging
and manganese-enhanced MRI provide information on the establishment
of new circuits. MR spectroscopy (MRS) using 1H, 31P is measuring the
brain energy charge or metabolites (lactate, N-acetylaspartate, choline,
creatine). Finally MRS using 13C-labelled substrates is giving promising
information on the relations between astrocytes and neurons during epile-
ptogenesis. BOLD functional MRI (fMRI) starts only to be developed in
animal models. It is very promising since it allows measuring simulta-
neously cerebral blood volume and flow, and gives information on
CMRO?2, an index of neuronal activity. Finally, a combination between
EEG, and fMRI, as in human epilepsy, would help unravel the electro-
clinical correlates of EEG activity and functional changes during epile-
ptogenesis. Given that all these techniques have both advantages and
limitations, they need to be combined to allow satisfactory temporal,
functional and regional follow-up of the epileptogenic process.

CSF AS A CANDIDATE SOURCE FOR BIOMARKER
IDENTIFICATION

K. Kurkinen

University of Kuopio, Kuopio, Finland

Purpose: Traumatic brain injury (TBI) is the major cause for acquired
epilepsy in adult humans. The aim of this study was to identify biomar-
kers for epileptogenesis using proteomic analysis of CSF in rats undergo-
ing post-TBI epileptogenesis.

Method: Adult male rats were subjected to moderate TBI induced by
lateral fluid-percussion (30 injured, 10 controls). CSF-cannulas and corti-
cal electrodes were implanted into the brain 11 months later. CSF was
collected and video-EEG monitoring was performed in order to detect
spontaneous seizures. Pentylenetetrazol test under continuous video-
EEG control was carried out to test seizure susceptibility at 12 months
after TBI. iTRAQ method was used to examine differential expression of
proteins in five pooled control and TBI CSF samples. Prior to isobaric
tags for relative and absolute quantification (iTRAQ) labelling the most
abundant CSF proteins were removed.

Results: Only one out of five control animals experienced seizures,
while 10 out of 14 injured rats had a seizure suggesting lowered seizure
threshold after TBI. Altogether 59 proteins were identified, and eight pro-
teins showed difference in expression levels. Four proteins were up-regu-
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lated and four proteins were down-regulated in TBI rats as compared to
controls.

Conclusions: These preliminary results demonstrate that proteomics
using iTRAQ can be used to detect changes in the CSF proteome after
TBI. Future research will investigate whether any of the altered proteins
in CSF during epileptogenesis will turn out to serve as biomarker for
posttraumatic epileptogenesis.

ASSESSMENT OF COGNITIVE FUNCTION - DOES IT
REVEAL THE PATIENTS AT RISK?

C. Helmstaedter

University of Bonn, Bonn, Germany

Neuropsychological impairment in epilepsy reflects both, the structural
morphological underpinnings of epilepsy as well as the more dynamic
seizure and treatment related aspects of the disease. In this regard global
intellectual impairment and domain-specific dysfunctions provide infor-
mation about mental development or retardation, about lateralizing or
nonlateralizing impairment, and about focal localized versus diffuse
domain over-spanning impairment. By providing disease related infor-
mation one may well hypothesize that the neuropsychological features of
a patient also provide information about risk factors not to become sei-
zure free or to run into mental retardation or decline. At present there is a
clear preponderance of studies addressing surgical treatment. Studies
addressing pharmacological treatment are rare. A review of surgical stud-
ies reveals in part inconsistent results but three aspects appear to be of
special interest: 1. particularly in early onset epilepsy, mental retardation
can be a marker of a more severe and widespread brain damage. Such
lesions often have a developmental background and can result in difficult
to treat epilepsies. Poor baseline intelligence additionally indicates poor
reserve capacities to cope with additional damage. From a neuropsycho-
logical of view point, however, this needs to be differentiated from a dis-
positional poor intelligence and from circumscribed epileptogenic
lesions, which secondarily interfere with adjacent or more distant brain
regions and which may well respond to surgery. Point 2 refers to neuro-
psychological information about the functional adequacy of affected
local brain regions. Episodic memory for example is a valid marker for
the structural and functional integrity of the temporal lobe structures in
temporal lobe epilepsy. Baseline memory performance thus has some
predictive value for postoperative seizure and cognitive outcome. 3. As
for mental decline, neuropsychology reflects initial damage, acquired
damage in uncontrolled epilepsy and, if performed repeatedly, the poten-
tial progressive nature of the epilepsy (i.e. limbic encephalitis). However,
neuropsychology in epilepsy needs an multidisciplinary implementation
and its interpretation requires information from clinical history, electro-
physiology as well as structural/functional imaging, which themselves
have a predictive value for treatment outcome.

Wednesday 24 September 2008

16:30 - 18:00

Hall §

Workshop

Genetically determined epilepsy syndromes
associated with intellectual disability

MOLECULAR GENETIC ASSOCIATIONS BETWEEN
INTELLECTUAL DISABILITY AND EPILEPSY

D. Pilz

Institute of Medical Genetics, University Hospital of Wales,
Cardiff, UK

Intellectual disability and epilepsy are commonly associated, and a
search on the London Dysmorphology / Neurogenetics Databases, which
currently contain 5492 / 4828 known and unknown syndromes respec-
tively, identified 550 / 690 conditions with both a learning disability and
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a seizure disorder. Although some of them will be associated with foetal
exposure to teratogens or maternal illnesses, many will be due to chromo-
somal (i.e. Wolf-Hirschhorn syndrome) and single gene disorders (i.e.
FraX syndrome; metabolic disorders). Some chromosomal anomalies,
like ring chromosome 20 have epilepsy and intellectual difficulties as
cardinal features. Technologies like array comparative genomic hybridi-
sation (array CGH) are expected to identify additional small genomic
alterations associated with syndromic epilepsy and candidate genes for
specific seizure phenotypes. Recent advances in molecular technology
and also in neuroimaging have led to the identification of an increasing
number of causes for syndromic epilepsy. In this talk I will present exam-
ples of this focusing on conditions associated with cortical malforma-
tions. Lissencephaly is the paradigm of a neuronal migration disorder,
with classical (Type 1) lissencephaly being the most common. Epilepsy
and intellectual disability are consistent features. Responsible genes (like
the ARX gene) can specifically affect migration of the inhibitory neurons
from the ganglionic eminences during cortical development, and condi-
tions associated with ARX mutations are often associated with seizure
disorders. The LIS1, DCX and TUBAT1A genes associated with classical
lissencephaly affect the normal functioning of the cytoskeleton, which
can lead to both abnormalities in cell division and cell migration. Poly-
microgyria is the most common cortical malformation with a very hetero-
geneous aetiology. Although familial recurrences suggest single gene
disorders, identification of these has so far been limited. A 22q11 deletion
is the most common chromosomal anomaly found in this condition; the
occasional occurrence of polymicrogyria in 22q11 deletion syndrome has
yet to be elucidated.

‘IDIOPATHIC’ GENETIC EPILEPSY PHENOTYPES
ASSOCIATED WITH SEVERE LEARNING DISABILITY
OR CHANNELOPATHIES ASSOCIATED WITH EPI-
LEPSY AND SEVERE LEARNING DISABILITY

R. Nabout

Hopital Saint Vincent De Paul, Paris, France

No Abstract Received.

EPILEPSY AND AUTONOMIC DISTURBANCE IN RETT
SYNDROME

M. Kerr

Cardiff University, Cardiff, UK

Rett syndrome, a congenital neurodevelopmental disorder seen almost
exclusively in females has a prevalence of 1:10000 to 1:15000 and is
caused by mutations in the MECP2 gene located at Xq28. There is pro-
nounced autonomic dysfunction and neurdevelopomental regression
commencing at the age of 6—18 months. There is considerable phenotypic
variability. Seizures have been reported in about 75%—81% of subjects,
breath holding in more than 70% and a range of stereotypies, especially
hand wringing, in the majority. A wide variety of seizures have been
observed in Rett syndrome though an association has been found with
early feature of developmental delay there is little information regarding
the type of gene mutation and seizure type. The presence of stereotypy,
severe developmental delay and autonomic dysfunction including irregu-
lar breathing patterns, as many as 13 breathing dysrhythmias have been
described in Rett syndrome, can lead to a diagnostic challenge when dif-
ferentiating these from seizure disorder. In particular the differential
diagnosis between epilepsy and nonepileptic vacant spells can lead to
confusion. This paper will discuss this differentiation and evidence for
the epilepsy phenotype associated with Rett disorder. In addition I will
discuss any evidence which points to any association between the Rett
genotype and the epilepsy phenotype.

THE EPILEPSY PHENOTYPES OF ANGELMAN’S AND
FRAGILE X SYNDROME

M. Elia

Oasi Inst. For Research On Mental Retardation And Brain
Aging, Sicily, Italy

Angelman syndrome (AS) is characterized by severe mental retardation,
minimal expressive language, ataxia, myoclonic jerks, paroxysmal
laughter, and seizures. In more than 70% of cases, a deletion of 15q11-13
of maternal origin is present; in approximately 2-3% of cases a paternal
uniparental disomy is recognizable, and in 3-5% of patients a defect of
the imprinting center causes the absence of the typical maternal pattern
of methylation of DNA. In addition, sporadic and familial cases have
been reported (5-10%) with mutations of the UBE3A gene. The typical
clinical and EEG pattern is a ““‘myoclonic status epilepticus.”” Seizures,
present in about 90% of cases, usually begin in infancy, and they are
rather polymorphous. Epilepsy in AS is relatively benign from later
childhood on, and treatment is usually based on valproic acid, also in
association with ethosuximide, or benzodiazepines. Fragile-X syndrome
(FraXS) is one of the most common causes of inherited mental retarda-
tion, with a prevalence of 1:1,500 males. The physical phenotype is char-
acterized by muscle hypotonia, macroorchidism, large ears, narrow face,
and other signs related to a connective tissue dysplasia. The gene respon-
sible for the syndrome was identified as the FMR1 gene. In about 40—
50% of cases FraXS EEG pattern is characterized by paroxysmal abnor-
malities, which usually are localized over the central-temporal regions of
both hemispheres, appearing around 3—4 years and persisting up to 12—13
years of age. These spikes are markedly activated by non-REM sleep.
The prevalence of seizures was estimated to be between 17% and 30. Age
at onset was between 2 and 9 years. Seizures were mainly of the complex
partial type, and were well controlled by therapy in most of the cases.
Drugs used for partial epilepsies, such as carbamazepine, barbiturates,
and valproic acid, are effective also in FraXS.

Wednesday 24 September 2008

16:30 - 18:00

Hall 6

Discussion Group

Simultaneous EEG-fMRI recordings in
epilepsy: state of the art and critical review

EEG-fMRI IN EPILEPSY: A CRITICAL
METHODOLOGY

C. Benar

INSERM U751, La Timone, France

VIEW ON

Recording EEG in the MR scanner was introduced in 1993 by Ives and
colleagues, and was a breakthrough in the field of imaging techniques for
epilepsy. Indeed, it permits to monitor epileptic discharges while scan-
ning, and as a consequence to analyze the fMRI signals based on this
information. However, there are many difficult technical issues associ-
ated with placing electric wires within high magnetic fields. In particular,
movements of the wires and changes in the field from MR gradient
switching produce large artefacts on the EEG. We will review these
issues and the methods that have been proposed in order to overcome
them. Then, we will discuss what can be expected in terms of EEG qual-
ity and in terms of information content that can be recovered.

EEG-fMRI STUDIES IN GENERALIZED EPILEPSIES
H. Laufs

Johann Wolfgang Goethe University, Frankfurt Am Main,
Germany

No Abstract Received.
EEG-fMRI STUDIES IN FOCAL EPILEPSIES

R. Thorton
The Institute of Neurology, Queen Square, London, UK

One of the initial aims of simultaneous recording of EEG and fMRI was
to establish a new, noninvasive technique for localising the seizure onset

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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zone, a goal which has remained important to the field, although much of
the current research focuses rather on attempting to understand the neuro-
biology of the epileptic network. Initial studies acquired using both the
spike-triggered and continuous acquisition techniques focussed on rela-
tively large groups of patients selected for the number of IEDs (inter-ictal
discharges) on scalp EEG. More recent work has attempted to characte-
rise the IED correlated BOLD response in specific pathologies and has
also assessed the role of negative BOLD signal change within selected
patient populations. This session will review the above work and also
address the question of the role of simultaneous EEG-fMRI in presurgical
evaluation. This topical issue had been raised in recent work and compar-
ison of EEG-fMRI with intracranial data and postoperative outcome will
be discussed here. The need for numerous IEDs to be recorded during
EEG-fMRI studies has restricted its use to a limited group of subjects.
We will also present work which uses data-driven approaches to attempt
to overcome this hurdle in focal epilepsy.

SPECIAL ASPECTS OF EEG-FMRI: INFLUENCE OF
AGE, MEDICATION, VIGILANCE AND HAEMODY-
NAMIC RESPONSE

M. Siniatchkin

University Hospital of Paediatric Neurology, Kiel, Germany

No Abstract Received.

Wednesday 24 September 2008
16:30-18:00

Hall 7

Workshop

Relevance of interictal discharges in epilepsy

PATHOPHYSIOLOGY OF INTERICTAL DISCHARGE
M. Avoli

La Sapienza University and The Montreal Institute, Montreal,
Canada

Interictal discharges are short-lasting asymptomatic events that occur in
the EEG of epileptic patients between seizures. To date, the role of inte-
rictal discharges in seizure occurrence and in epileptogenesis remain elu-
sive. For instance, while interictal spikes may herald the onset of
electrographic seizures in animal models of epilepsy, other data indicate
that hippocampus-driven interictal events can prevent seizure precipita-
tion. Specifically, it has been shown that CA3-driven interictal activity
can control ictogenesis in several parahippocampal structures as indi-
cated by the ability of cutting the Schaffer collaterals (which connect
CA3 to CAl) to (1) abolish interictal spikes in these areas and (2) allow
ictal-like activity to be reestablished. In line with this evidence, interictal
spiking in the piriform cortex precludes its involvement in seizure-like
activity originating from the EC-hippocampus in the in vitro guinea pig
brain. However, interictal discharges can shortly precede seizure onset as
originally reported in the penicillin-induced focus in vivo. This finding
has been confirmed in vitro in brain slices and in the isolated guinea pig
brain with the epileptiform activity induced by 4-aminopyridine, Mg2+
free-medium or short-lasting bicuculline treatment. Hence, interictal
activity exerts, even in the same experimental model, either protective or
precipitating roles with respect to seizure generation. The precise rela-
tionship between interictal and ictal activity in patients presenting with
temporal lobe epilepsy remains ambiguous as well. Even less clear than
the role of interictal events in seizure occurrence is whether and how inte-
rictal activity contributes to epileptogenesis. Thus, while plastic changes
within limbic neuronal networks may result from ongoing interictal
events, experimental evidence supports the view that epileptogenesis is
accompanied by a decrease in hippocampus-driven interictal activity.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

EFFECTS OF EPILEPTIFORM DISCHARGES ON THE
IMMATURE BRAIN

Y. Ben-Ari

Institut De Neurobiologie De La Mediterranee, Marseille,
France

No Abstract Received.

EFFECT OF INTERICTAL DISCHARGES ON COGNI-
TION AND BEHAVIOR

R. Pressler

The National Hospital For Neurology and Neurosurgery,
London, UK

Interictal discharges are a frequent phenomenon in patients with epilepsy,
but are only weakly associated to seizure frequency or severity. There-
fore, a principle of treatment is to avoid over-interpretation of epilepti-
form activity. Yet, there is evidence that sensitive methods of cognitive
testing can show brief episodes of impaired cognitive function during
such discharges. This phenomenon of Transitory Cognitive Impairment
(TCI) has been confirmed in some 60 studies. Specifically it has been
shown that TCI is not simple inattention. The effects of interictal dis-
charges are both material and site specific: lateralized discharges are
associated with impairment of neuropsychological function located in
the affected hemisphere. Conversely, specific tasks may activate or sup-
press focal discharges over those brain regions that mediate the cognitive
ability in question. Lateralized discharges, whether spontaneous or
induced by electrical brain stimulation may be accompanied by an
enhancement of function located in the contralateral hemisphere. TCI
may also interfere with performance of daily tasks such as reading or
driving. The clinical relevance of TCI is controversial but uncontrolled
case reports and two controlled trial have suggested improved psycholog-
ical function when discharges where suppressed with antiepileptic medi-
cation.

RELEVANCE OF NOCTURNAL DISCHARGES
T. Deonna

Neuropaediatric Unit, University Children’s Hospital,
Lausanne, Switzerland

Most epilepsies and epileptic syndromes have specific patterns of EEG
paroxysms during the waking state and most often, but not always are
activated by sleep. The interictal electrographic epileptic activity during
sleep, if brief and infrequent, is usually not associated with daytime
sleepiness or evident cognitive disturbances and is only the diagnostic
marker of the epileptic disorder. Unsuspected electrographic seizures
during sleep may occur, not always in cases with already abundant noc-
turnal interictal discharges, and this should be considered when sleep is
disrupted or awakening in the morning is difficult. In some syndromes,
for instance West syndrome with hypsarrhytmia, the waking EEG may
be free of epileptic discharges which become abundant during sleep. In
rolandic epilepsy and variants, Landau-Kleffner syndrome and other par-
tial epilepsies (idiopathic and symptomatic epilepsies, especially if the
thalamus is involved) the activation can be marked during sleep amount-
ing to the so-called ‘electrical status epilepticus during sleep (ESES)’ also
named ‘continuous spike-wave during non-REM sleep (CSWS)’. This
latter EEG pattern is associated with cognitive, language or behavioral
regression (or either one or any combination of these and other higher
level disturbance, perceptual, praxic, etc.) with improvement and relapse
of symptoms showing a close correlation with the intensity, duration, age
at onset of CSWS and also with the location of the main epileptic focus.
These variables will influence the severity (and nature) of clinical symp-
toms (which go from subtle and transient to major and persistent) and will
dictate how agressively one should attempt to suppress CSWS, which are
variably sensitive(or resistant) to various AEDs and steroids. Important
new findings on the role of non-REM sleep in learning and memory and
their relevance to epilepsy will be discussed.
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Wednesday 24 September 2008

16:30 - 18:00

Hall 9

Workshop

The role of aquaporin water channels in path-
ophysiology of epilepsy

ANATOMY AND PHYSIOLOGY OF AQUAPORINS
E. Nagelhus
University of Oslo, Oslo, Norway

Brain function is inextricably coupled to water homeostasis. The ionic
transmembrane shifts that are required to maintain ion homeostasis dur-
ing neuronal activity are accompanied by water. Aquaporin-4 (AQP4) is
the predominant water channel in the neuropil of the central nervous sys-
tem. It is expressed primarily in astrocytes and a striking feature is its
polarized distribution with enrichment in perivascular and subpial astro-
cytic endfeet. The subcellular compartmentation of AQP4 mimics that of
the potassium channel Kir4.1, which is implicated in spatial buffering of
K(+). The lecture will review recent data on the structure and function
of brain aquaporins.

AQUAPORINS, WATER BALANCE AND EPILEPSY -
STUDIES IN ANIMAL MODELS

D. Binder

University of California, Orange, CA, USA

Since recent studies have implicated glial cells in novel physiological
roles in the CNS, such as modulation of synaptic transmission, it is plau-
sible that glial cells may have a functional role in the hyperexcitability
characteristic of epilepsy. Indeed, alterations in distinct astrocyte mem-
brane channels, receptors and transporters have all been associated with
the epileptic state. This talk focuses on the potential roles of the glial
water channel aquaporin-4 (AQP4) in modulation of brain excitability
and in epilepsy. I will review studies of seizure phenotypes, potassium
metabolism and extracellular space physiology of mice lacking AQP4
(AQP4-/- mice) and discuss the available human studies demonstrating
alterations of AQP4 in human epilepsy tissue specimens. I will conclude
with new studies of AQP4 regulation by seizures and discuss its potential
role in the development of epilepsy (epileptogenesis). While many ques-
tions remain unanswered, the available data indicate that AQP4 and its
molecular partners may represent important new therapeutic targets.

AQUAPORINS AND TEMPORAL LOBE EPILEPSY
GENETIC ASPECTS

K. Heuser

Rikshospitalet-Radiumhospitalet, Oslo, Norway

Efforts to find susceptibility genes in common epilepsies and febrile sei-
zures (FS) by means of association studies have not yet lead to convinc-
ing results (Tan, 2004). Nevertheless, most promising results derive from
studies that investigated mutations in genes encoding ion channel pro-
teins. Ion channels maintain cellular electrical homeostasis and are thus
pivotal to neuronal functioning. In the past decade numerous studies have
shown that neuronal performance and electrical stability in the brain does
not only depend on ion channel functioning, but also on an intact water
balance. The glial water channel aquaporin-4 (AQP4) provides bi-direc-
tional water flux across plasma membranes in response to osmotic gradi-
ents (Agre, 2002). Its distribution in astrocyte endfeet, especially at the
blood-brain and brain-cerebrospinal fluid barriers (Nielsen, 1997; Rash,
1998), but also its coexpression with the inwardly rectifying potassium
channel kir 4.1 (Nagelhus, 2004) strongly indicates a major function in
the maintenance of water- and ion homeostasis. Due to recently published
experimental data, it is presumable that functional alterations in these
channels may contribute to the etiopathology of Temporal Lobe Epilep-
sies (TLEs) (Bordey and Sontheimer, 1998; Hinterkeuser, 2000; Hugg,
1999; Amiry-Moghaddam, 2003; Holthoff, 1996; Niermann, 2001;

Nagelhus EA 1999; Nagelhus EA 2004). TLEs account for a large num-
ber of patients with epilepsy and are of special interest due to frequent
pharmacoresistence and a combination of characteristic phenotypical
features (Wieser, 2004). This makes TLEs an interesting subject for
genetic association studies. We hypothesize that polymorphisms in the
genes encoding AQP-4 and the potassium channel kir 4.1 and GIRK 3
may be associated with TLE subgroups, among these Mesial Temporal
Lobe Epilepy with Hippocampal Sclerosis (MTLE-HS) and TLE with
febrile seizures (TLE-FS), and present data from our association study.

Thursday 25 September 2008

07:30-09:00

Hall 3

EUREPA Teaching Session

Status epilepticus: from basic science to prog-
nosis

EPIDEMIOLOGY OF STATUS EPILEPTICUS
G. Logroscino
Harvard School of Public Health, Boston, MA, USA

Status Epilepticus (SE): definition, incidence, and mortality. SE is
defined as a seizure persisting for 30 min or two or more seizures without
recovery of consciousness over 30 minutes. A more recent definition that
has been used only in clinical setting defines five minutes as the time
limit. In population based studies, the frequency of SE as assessed by
incidence is between 10 and 40 /100000 person year. Incidence is higher
in males than in females, with a gender ratio of 1.5-2 to 1. In the only
multiethnic study the incidence for whites was lower (20/100,000) than
for African American (57/100,000). The mortality after SE varies widely:
from 6% to 25% among children and from 11% to 43% in adults. This
variability is related to methodological issues including differing defini-
tions of SE, differing distributions of SE aetiology, and variable length of
follow-up. In almost all population-based studies, the short term mortal-
ity at 30 days is around 20% and almost all early deaths (90%) occur
among those with acute symptomatic SE. No deaths occurred in the first
30 days in those with idiopathic SE. Concurrent illness is therefore the
most important determinant of early mortality. Among the acute symp-
tomatic cases, cerebrovascular disease and anoxia secondary to cardiac
arrest are the two most frequent causes of SE for those dying in the first
30 days. In the only study assessing long-term mortality, more than 40%
of those with SE who survived the first 30 days died in the next ten years.
The risk of death was increased 3-fold compared with the general popula-
tion. As in short-term mortality, 3 out of 4 deaths occurred among elderly.
In the only study on time trend, SE mortality increased over a fifty- year
period. The increase in mortality was due to the occurrence in the last
decade of our study of a new emerging condition, myoclonic SE after car-
diac arrest.

PATHOPHYSIOLOGY OF STATUS EPILEPTICUS
M. Holtkamp
Charité University, Berlin, Germany

In every third patient, status epilepticus (SE) is refractory to first-line an-
ticonvulsants (lorazepam, phenytoin) und often requires prompt treat-
ment with anaesthetics (barbiturates, midazolam, propofol). However, a
considerable number of patients even do not respond to these anaesthetics
that all mainly act on the inhibitory gamma-aminobutyric acid (GABA)A
receptor. Due to extreme pharmacoresistance and overall poor prognosis,
this condition has been termed malignant SE (MSE). The main predictor
for MSE is aetiology, in particular encephalitis. Clinical and experimen-
tal data indicate that pharmacoresistance in SE is progressive. This may
be due to internalisation of GABAA receptors into endocytotic vesicles
with ongoing seizure activity. Experimental data show that N-methyl-D-
aspartate (NMDA) receptor activation regulates SE refractoriness to ben-
zodiazepines, as NMDA receptor antagonists partially reverse impaired
GABAergic inhibition. Furthermore, with ongoing seizure activity

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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NMDA receptors are overexpressed at the postsynaptic membrane.
Therefore, a rational strategy in the pharmacological management of dif-
ficult-to-treat forms of SE would be a blockade of the NMDA receptor.
In the electrical stimulation model of SE, the NMDA antagonist ketamine
did not affect SE within the first 15min after onset, but effectively con-
trolled seizures after 60min when GABAergic phenobarbital had already
lost its anticonvulsant potency. Coadministration of diazepam and keta-
mine in rats has been shown to act synergistically in terminating SE, it
was more effective than the additive effects of both substances if given
alone. These convincing experimental data on the anticonvulsant proper-
ties of ketamine adminstered alone or in combination with GABAergic
substances in SE are supported by some rare clinical reports.

TREATMENT OF STATUS EPILEPTICUS

A. Rossetti

Centre Hospitalier Universitaire Vaudois, Lausanne,
Switzerland

When SE is strongly suspected, general measures to maintain stable car-
dio-circulatory and metabolic parameters have to be accompanied by
specific pharmacologic treatment; this consists of three consecutive lev-
els. The first is represented by benzodiazepines, and has the most solid
scientific evidence. The second one includes (phos-)phenytoin, valproic
acid or phenobarbital; while the rationale supporting the use of these
compounds is scarce, the possibility of rapid intravenous administration
has favored them over other drugs. The third level, lacking the support of
prospective, controlled studies and reserved for refractory SE (i.e., SE
resistant to the first two treatment levels), consists of pharmacological
coma induction with an appropriate anesthetic, such as barbiturates, prop-
ofol, or midazolam. Several other drugs are used at times, including
newer antiepileptic compounds and several anesthetics; to date, no com-
parative assessment of their respective role has been conducted. A treat-
ment protocol using these three levels appears rather simple, but the
tuning according to each patient’s situation represents the real challenge.
The supposed advantages of coma induction should be balanced with the
morbidity related to prolonged mechanical ventilation. There is a consen-
sus to treat generalized-convulsive and SE in coma soon and aggres-
sively. Conversely, it remains debatable whether complex-partial and
absence SE lead to permanent neuronal damage; it appears therefore
advisable not to proceed automatically to coma induction in these cases.
Cognitive prognosis has been less well studied than mortality. The latter
may be influenced, in either way, by under- or overtreatment. Short-term
SE case-fatality has been estimated at 10-20%; etiology is the most
important independent predictor, followed by age and extent of con-
sciousness impairment. While absence SE has almost no complication, at
the other end of the spectrum, acute-symptomatic SE in coma is linked to
significant mortality. Incident SE per se (as compared to a first shorter
seizure) increases the risk to develop epilepsy, and probably affects long-
term survival. The knowledge of these issues should influence the treat-
ment strategy.

Thursday 25 September 2008

07:30-09:00

Hall 5

EUREPA Teaching Session

To treat or not to treat — decisions under
uncertainty

DRUG TREATMENT AFTER FIRST SEIZURE?
E. Trinka
Medical University Innsbruck, Innsbruck, Austria

DO WE HAVE TO TREAT ALL CHILDHOOD EPILEPSY
SYNDROMES?

G. Bauer

Medical University Innsbruck, Innsbruck, Austria

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Do we have to treat all childhood epilepsy syndromes? Gerhard Bauer
Neurological Department, Medical University Innsbruck, Austria Two
conditions bring up the question to treat or not to treat. 1) The syndrome
has an excellent prognosis without antiepileptic drugs (AEDs). 2) The
syndrome is resistant to any treatment. Febrile seizures (FS) and the
benign childhood epilepsy with centrotemporal spikes (BECTS) are the
most frequently encountered examples for the first condition. After a FS
a thorough clinical examination is most important. Treatment is directed
only against the recurrence of FSs. It is undecided, whether the risks of
acute treatment of ongoing seizures outweigh the benefits. After a diag-
nosis of an uncomplicated FS and after reassuring information to parents
a wait and see position seems to be justified. There is a considerable over-
lap of syndromes with BECTS. Atypical forms exhibit a less benign
course. Is the excellent prognosis with more than 99% remission with
18 years of age due to the natural history of the syndrome or due to post
hoc exclusion of less benign cases? Emotional and cognitive disturbances
are frequently reported with BECTS and might be related to persisting
EEG abnormalities. Do these changes improve with AED treatment?
Without evidence-based answers to these questions, 81.6% of patients
are treated, and a long list of AEDs all had the same result. Should severe
epileptic encephalopathies be treated by AEDs despite convincing trials
demonstrating pharmacoresistance? No withdrawal studies have been
performed. Anectodical reports of improvements after withdrawal should
prompt a systematic investigation of this strategy.

DRUG TREATMENT IN CHILDHOOD STATUS
EPILEPTICUS — WHEN DO RISKS OF TREATMENT
OUTWEIGH THE BENEFITS?

A. Arzimanoglou

Service Epilepsie, Sommeil Et EFNP — HFME — CHU Lyon,
Bron Cedex, France

HOW URGENT AND AGGRESSIVE SHOULD WE
TREAT NONCONVULSIVE STATUS EPILEPTICUS?

S. Shorvon

National Hospital For Neurology & Neurosurgery, London, UK

The purpose of emergency antiepieptic therapy in status epilepticus (SE)
is to control seizures in order to prevent brain damage and improve out-
come in terms of (1) mortality, (2) neurological damage, and (3) ongoing
seizures). Some categories of nonconvulsive SE are self-limiting and do
not cause brain damage (e.g., absence SE) and therefore do not need
aggressive emergency therapy. In other categories, the need for aggres-
sive emergency therapy is more contentious. Experimental evidence sug-
gests that complex partial SE causes cerebral damage and ongoing
epilepsy, but little clinical evidence that this occurs at least in the great
majority of cases. Whether the outcome of the nonconvulsive SE in the
epileptic encephalopathies is improved by emergency therapy is also
unclear. Myoclonic SE in coma is associated with a poor outcome, but
there is little evidence that antiepileptic therapy is helpful. These topics
will be discussed and debated.

Thursday 25 September 2008

07:30-09:00

Hall 7

Workshop

Seizure or parasomnia? The limits of exper-
tise

THIS IS EPILEPSY! ORISIT?

W. Van Emde Boas

Epilepsy Clinics ‘Meer & Bosch’ And ‘Heemstaete’, Hemstede,
The Netherlands
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Widespread application of long term EEG-Video and sleep monitoring
techniques have greatly advanced the diagnostic possibilities for and
hence the clinical interest in manifest or subtle nocturnal paroxysmal
events of epileptic and nonepileptic origin. Both, nocturnal epileptic sei-
zures and nonepileptic sleep disturbances or parasomnia’s may present in
different forms and need correct diagnosis not just as to their basic char-
acter but also regarding the exact type of seizure or parasomnia. Age of
onset and pattern of persistence of the clinical problem, it’s association
(or lack of such relation) with time and stage within the sleep cycle, pat-
tern and stereotypy of motor behavior, frequency and duration of the
events, associated autonomic signs and symptoms, presence and duration
of (post)ictal confusion and other clinical characteristics may provide
important clues arguing for specific diagnoses and against others. In most
patients thus the differential diagnosis between epileptic seizures or par-
oxysmal sleep behavior can be made with a fair amount of certainty,
including the further diagnosis as to the specific type of disorder. In some
cases however the differential diagnosis remains difficult, even for highly
qualified experts and in some subjects even the experts fail to establish an
unequivocal diagnosis. The objective of this session is to present four
clinical cases, adult and pediatric, which, despite analysis by multiple
experts, remain in the uncertain borderland between epilepsy and para-
somnia and to discuss these, with the arguments for either diagnosis,
interactive with the participants. The cases will not represent ‘typical’
cases, which nevertheless may be misdiagnosed but truly enigmatic cases
where uncertainty concerning the diagnosis may remain, even following
the discussion during the presentations. The tuition value will be both the
increased awareness of differential diagnostic features arguing for either
epilepsy or parasomnia and the realization that in clinical medicine diag-
nosis usually is something which is more likely than something else and
certainty is something to strive for but often unattainable, even for
experts.

THIS IS SLEEP! OR IS IT? (ADULTS)
A. Kelemen
Nal. Inst. Of Psychiatry And Neurology, Budapest, Hungary

No Abstract Received.

THIS IS SLEEP! OR IS IT? (CHILDREN)
A. De Weerd
SEIN Zwolle, Zwolle, The Netherlands

“Things that go bump in the night’ are very common in children and ado-
lescents. In particular in young children the history is often all that is
needed for a differentiation between a sleep disorder and epilepsy. For
example, extreme motor restlessness lasting for minutes one or two hours
after sleep onset combined with amnesia for what happened, in a 6 year
old is probably a deep sleep related parasomnia. Unfortunately, things
are not always that clear and video/EEG/polysomnography is needed to
make the differentiation between sleepdisturbance and epilepsy. Even
the use of these techniques is in some cases not enough. Examples of such
very difficult cases which are often not clear after many recordings, will
be shown during this workshop. As there is no final answer, the audience
has a major role in the decision on the final diagnosis.

INTRACRANIAL STUDIES: NEARER TO THE SOURCE,
NOT ALWAYS TO THE SOLUTION

L. Nobili

Centre of Sleep Medicine and Epilepsy Surgery C. Munari
Niguarda Hospital, Milano, Italy

No Abstract Received.
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The effects of epilepsy and its treatment on cog-
nitive functioning: immediate and long-term

NATURAL HISTORY OF COGNITIVE IMPAIRMENT IN
CHILDREN WITH EPILEPSY

A. Aldenkamp

Epilepsy Centre Kempenhaegh & Department Of Neurology,
Heeze, The Netherlands

No Abstract Received.

IMMEDIATE IMPACT OF EPILEPSY AND ITS TREAT-
MENT IN ADULTS

J. Taylor

University of Liverpool, Liverpool, UK

People with epilepsy commonly report impairments in their cognitive
functioning, in particular memory problems, as a result of their epilepsy
and its treatment. The main factors that appear to contribute to cognitive
dysfunction are the underlying etiology, the effects of recurrent seizures
and the side effects of antiepileptic medication. Patients with epilepsy
often attribute their impairments to their antiepileptic medication. How-
ever, there is a growing body of evidence suggesting that patients with
epilepsy are already cognitively compromised before the start of antiepi-
leptic drug treatment and following few seizures. Our current research, as
part of the SANAD trial, provides an opportunity to investigate the natu-
ral history of cognitive functioning in a group of untreated patients with
newly diagnosed epilepsy. Using a comprehensive neuropsychological
test battery, we have assessed patients with newly diagnosed epilepsy
before the start of antiepileptic drug treatment and after 3 and 12 months.
Performance at baseline was compared with a group of healthy volun-
teers equated for age and sex. Patients with epilepsy performed signifi-
cantly worse across the majority of measures. On a global battery score,
19.6% of patients were identified as demonstrating mild and moderate
impairments compared with 2.6% of healthy volunteers. This implies that
at least part of the cognitive impairment may be the result of epileptogen-
esis rather than the accumulating effects of seizures or treatment. Poorer
cognitive functioning can impact on psychological well-being. Patients
with epilepsy are already at risk of developing psychosocial problems
and reduced quality of life. Therefore, it is important that we are able to
identify those patients with cognitive dysfunction at the time of diagno-
sis, so they can be referred for appropriate intervention and prevent the
development of further cognitive decline.

THE LONG-TERM OUTCOME OF EPILEPSY AND ITS
TREATMENT ON NEUROPSYCHOLOGICAL FUNC-
TION

S. Kemp

St. James’s University Hospital, Leeds, UK

No Abstract Received.

THE THEORETICAL UNDERPINNINGS OF NEURO-
PSYCHOLOGICAL FUNCTIONING IN PEOPLE WITH
EPILEPSY

R. Kalviainen

Kuopio University Hospital, Kuopio, Finland

Epilepsy is frequently associated with cognitive problems or deficits
that may be due to the etiological brain pathology, focal or generalized

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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epileptiform activity, adverse effects of drug treatment, or epilepsy
surgery. Some of the changes caused by epilepsy may be progressive by
nature, especially in epileptic encephalopathies, but less severely also in
other types of epilepsies. The ecological validity of the neuropsychologi-
cal impairment is an important issue in the clinical management of
the patient. Many patients have subtle discrepancies with normal perfor-
mance already at the time of diagnosis and do not report them if they
respond successfully to drug treatment. In idiopathic epilepsies, cogni-
tion is usually only mildly deteriorated or even normal. Localization-
related epilepsy disorders are accompanied by focal deficits that mirror
the specific functions of the respective areas. Poor cognitive outcome is
generally associated with an early onset (< 5 years) and a long duration
(>30 years) of the disease and with poor seizure control or status epilepti-
cus. Epileptic encephalopathies are associated with slowing of cognitive
function and evolution of severe behavioral disorders. While an underly-
ing etiology may explain some of this comorbidity, many children have
no identifiable etiology found for their seizures. In these cases, recurrent
subtle seizures, frequent epileptiform discharge and nonconvulsive
status epilepticus probably all play a role in deterioration of cognitive
function and evolution of behavior disorders. Cognitive profiles in
epilepsy are therefore as heterogenous as the epileptic syndromes them-
selves; causes, localization of epileptogenic areas, pathogenetic mecha-
nisms, and the clinical course all contribute to the effect on cognition.
Sometimes epilepsy can also induces processes of functional reorgani-
sation and thereby compensation of the primary functional loss. Many
other factors like primary intelligence, personality and mood, will
determine the final effect of cognitive impairment on perceived quality
of life.

Thursday 25 September 2008
09:00-11:00

Hall 3

The Symposium of Excellence in Epilepsy

THE EPILEPSY BERLIN WALL - THE PAST AND
FUTURE ROLE OF THE PRINTED MEDICAL JOURNAL
IN THE FIELD OF EPILEPSY

S. Shorvon

National Hospital For Neurology & Neurosurgery, London, UK

There is little point in doing research if it is not communicated to others,
and for many years the printed medical journal has been the vehicle for
scholarly research publication. Getting an article into a good journal is
like scaling the Berlin Wall — it presents a significant hurdle to all
researchers. By 2006, there were over 2,000 publishers involved in medi-
cine, 1.2 million articles published annually and 16,000 periodical jour-
nals in science, medicine and technology. In 2007, there were 4655
articles on the topic of epilepsy. There are three notable reasons for this
growth: the commendable increase in worldwide research activity; the
increased importance placed on publishing research for career promo-
tion; and profits from medical publishing, not least those derived from
advertising and inflation in journal subscription costs. The previous dec-
ade had certainly a time of financial plenty in publishing, as in most other
industries. Yet, despite the apparent ‘success’ of the publishing enter-
prise, the landscape was rapidly changing, for a number of reasons (1)
The US and UK governments announced that publicly funded research
should be made publicly available at no cost. How this is to be achieved
without critically undermining the viability of the research medical jour-
nals is not clear and has engendered considerable discussion; (2) Also,
the rapid expansion of the Internet and the ease of on-line access has led
some to predict the imminent demise of the print editions of journals; (3)
alternative models are being explored which will bypass the peer-review
journals; (4) The publishing industry itself is in a period of rapid change;
(5) Advertising revenues which fuel the system are failing. What is clear
is that the weaker journals will go to the wall, and also that the publishing
of epilepsy articles in 10-20 years time will look very different from
today.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

HOMEOSTATIC PLASTICITY AND GENERATION OF
EPILEPSY

U. Heinemann

Johnannes-Muller-Institute of Physiology, Berlin, Germany

Retrospective studies suggest brain trauma, febrile convulsions, tumors
stroke and other pathologies as a cause of focal epilepsies. However, pro-
spective studies indicate that epilepsies are relatively rarely the result of
such conditions. Following a lesion in the brain the neuronal networks
reorganize in order to recover as much function as possible. This regener-
ative plasticity is like any other plasticity accompanied by homeostatic
plasticity. This involves changes in neuronal excitability and efficacy in
neuronal synaptic coupling resulting in neuronal activity within physio-
logical ranges. Examples of such homeostatic plasticity involve changes
in the function of ion channels and receptors including activity regulated
editing of mRNA. Two examples for this type of plasticity will be given
in relation to Kv1 channels and glycine receptors. Homeostatic plasticity
may also involve heterosynaptic plasticity. An extreme example of
homeostatic plasticity may be the upregulation of the GABA synthesising
enzyme GAD in glutamatergic granule cells. If homeostatic plasticity
accompanies reorganisation in the brain, then epileptogenesis may be
due to disturbances in homeostatic plasticity. I suggest that alterations in
mitochondrial function, inflammation and an open blood brain barrier
may be factors which impair plasticity and particularly homeostatic
plasticity.

BLOOD-BRAIN BARRIER IN EPILEPSY: ETIOLOGI-
CAL AND PHARMA COKINETIC ASPECTS

N. Marchi

Cleveland Clinic, Cleveland, OH, USA

The brain is protected by physical and vascular barriers, namely the
skull and the blood—brain barrier (BBB). In particular, the BBB controls
the exchange of nutrients, drugs and serum-derived factors between the
systemic circulation and the brain, thus contributing to brain homeosta-
sis necessary for the proper function of neurons and regulating the pas-
sage of drugs into the brain. We have evaluated the effect of acute BBB
damage (as induced by osmotic opening) in promoting seizures and
affecting the penetration of serum proteins and water into the brain. We
have evaluated the pattern of brain penetration of four compounds
(including the drugs phenytoin and phenobarbital) chosen according to
their lipophilicity and therefore on their varied ability to bind to plasma
proteins. Our data suggest loss of brain shielding and homeostatic bal-
ance as prodromic events for seizure development (Marchi et al, Epilep-
sia 2007). Moreover, drastic changes in BBB permeability properties
affect drug penetration into the brain and unveil the relevance of intrin-
sic physical properties (such as lipophilicity) in shaping the pattern of
passage across a damaged BBB. The relevance of BBB failure in epi-
lepsy will be critically analyzed also based on important evidence pro-
vided by others.

Thursday 25 September 2008

11:30-13:00
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Discussion Group

Involvement of limbic seizure circuitry in
absence epilepsy

CEREBRAL GLUCOSE UTILISATION OF LIMBIC
STRUCTURES IN ABSENCE EPILEPSY MODELS

A. Nehlig

Inserm U 666, Strasbourg, France

The expression of absence seizures is characterized by the occurrence of
spike-and-wave discharges (SWDs) that occur only in the thalamo-corti-
cal pathway. Cerebral glucose utilization was measured by means of the
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quantitative autoradiographic [14C]2-deoxyglucose technique in adult
genetic absence epilepsy rats from Strasbourg (GAERS) that all express
SWDs. In these rats, glucose utilization rates were increased in all brain
structures including cortical and thalamic areas in which SWDs are
recorded but also all limbic regions in which SWDs are never recorded.
Moreover, when cerebral glucose utilization was measured in 21-day-old
GAERS, i.e. before the occurrence of SWDs, functional activity was not
increased in the thalamocortical loop but was increased in limbic regions
and also in regions belonging to the remote circuit of seizure control. All
these data indicate that, although the limbic regions are not directly
involved in the expression of absence epilepsy, their activation implies
that there is a close relationship between these structures and the thal-
amo-cortical pathway. The limbic activation could reflect a strong inhibi-
tion preventing the spread of the seizures to these highly susceptible
structures.

LIMBIC EXCITABILITY IN ABSENCE EPILEPSY
MODELS

G. Van Luijtelaar

Nici-Biological Psychology Univ, Nijmegen, The Netherlands

Recent studies in GAERS and WAG/Rij, two well accepted models for
absence epilepsy, have established a cortical regional origin for electro-
encephalographic absence seizures in what has been traditionally
described as a generalized type of epilepsy. The role of the thalamus is
restricted; it forms a resonance circuit contributing to synchronization of
burst firing in the cortico-thalamo-cortical circuit. Other parts of the brain
do not play a major role in the theories on absence seizures. Outcomes of
recent studies have emphasized that other parts of the brain classically
not involved in the generation of the absence seizures, such as the hippo-
campus and nucleus accumbens exert inhibitory control over cortico-
thalamo-cortical oscillations, i.e. the number of SWDs. Local injections
with GABA-mimetics in the hippocampus and nucleus accumbens
strongly suppress SWDs in WAG/Rij and GAERS. Data from an acute
electrical cortical stimulation study in three and six month old but not in
younger WAG/Rijj rats showed reduced limbic seizure thresholds. Others
have found a decreased paired pulse depression of neurons in the dentate
gyrus in a model of atypical absence seizures. However, in chronic stud-
ies opposite effects were obtained: a resistance to electrical kindling of
the amygdala was described in GAERS and WAG/Rjj rats, the latter has
been interpreted as a decreased limbic excitability. Vinogradova et al. (in
press) found in an audiogenic kindling paradigm an increased resistance
for audiogenic seizures to become limbic in WAG/Rij vs Wistar control
rats. Also these data point towards a decreased excitability of the limbic
system in genetic epileptic rats. The outcomes of the studies show oppo-
site effects in acute and chronic stimulation studies. However, they extent
the scope and possibilities for intervention and open new vistas for under-
standing interactions between the cortico-thalamo-cortical circuitry and
the limbic system in absence epilepsy.

IS LIMBIC SEIZURE CIRCUITRY INVOLVED IN
ABSENCE EPILEPSY MODELS?

F. Onat

Marmara University, Istanbul, Turkey

The clinical observation, that the coexistence of idiopathic generalized
typical absence epilepsy and partial temporal lobe epilepsy in the same
patient is extremely rare, suggested that one condition might produce
changes that made the other less likely. Although limbic structures
have been thought not to be involved in the expression and generation
of spike-and-wave discharges, and therefore to play no role in typical
absence epilepsy, observations in rat models of absence epilepsy point
to a possibly important link between typical absence epilepsy and lim-
bic structures. In agreement with this, it has been shown that in rats
with genetic absence epilepsy (GAERS and WAG/RIj), there is a
reduced capacity for the production of experimental temporal lobe epi-
lepsy by kainic acid and kindling. Studies in GAERS and WAG/R]j
animals show that a high level of basal spike-and-wave activity corre-
lates with a resistance to kindling. Additionally this resistance to the

secondary generalization of limbic seizures increases with age as the
appearance of the spike-and-wave discharges matures. Cerebral blood
flow during the production of early stages of kindling (stage 2) in adult
GAERS and Wistar control rats show greater increases and more wide-
spread in GAERS than in Wistar control rats in several regions, includ-
ing the piriform, entorhinal and perirhinal regions of the cortex, the
hippocampus and the amygdala, as well as the somatosensory cortex,
the ventrobasal and anterior thalamic nuclei. Moreover a significant
difference in the density of glutamate immunolabeling in mossy fiber
terminals in CA3 and hilar region of the hippocampus has been
reported in GAERS. It appears that, even though limbic structures do
not play a role in the expression of spike-and-wave discharges, they
are a part of absence epilepsy network.

COEXISTENCE OF ABSENCE AND TEMPORAL LOBE
EPILEPSIES IN HUMANS

C. Ozkara

Istanbul University, Istanbul, Turkey

No Abstract Received.
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The ominous effects of epilepsy—avoiding,
evading and preventing them

SEIZURE RELATED TRAUMAS AND INJURIES
M. Neufeld
Tel-Aviv Sourasky Medical Centre, Tel-Aviv, Israel

Epilepsy carries with it a risk of injuries. Reports provide conflicting evi-
dence, which may be explained by methodological issues.

Most injuries are seizure-related — and different populations of
patients with epilepsy inherently carry different types of risks for injuries
and accidents.

Risks are dependent mainly on seizure type and frequency and the
presence of an additional disability or disease.

Most injuries occur at home, and mild injuries are the most common
type sustained as a result of a seizure.

More severe seizure-related injuries include head trauma, burns,
drowning, and those sustained as a result of motor vehicle accidents.

Minimizing the number of seizures a patient has is the most effective
factor in reducing seizure-related injuries. Uncontrolled seizures need to
be treated aggressively, but overtreatment and drug-related side effects
are risks in themselves and need to be kept in mind.

Providing safety information to patients and their caregivers might
very well prevent many seizure-related traumas and accidents.

Having epilepsy requires a more cautious lifestyle, but most people
with controlled seizures do not face significantly excessive risk of inju-
ries.

STATUS EPILEPTICUS
S. Shorvon
National Hospital For Neurology & Neurosurgery, London, UK

Convulsive status epilepticus (SE) has, in some patients, a significantly
poor outcome in terms of: (a) Neurological and intellectual damage; (b)
ongoing epilepsy; (c) mortality. The duration of the SE, the age of the
patient and the cause of the SE all influence the outcome. Active rapid an-
tiepileptic drug therapy can minimise adverse outcomes, but there are
many uncertainties about what constitutes optimal therapy. Attention to

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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general measures is also important. These topics, in relation to adult SE,
will form the basis of the discussion.

SUDDEN UNEXPECTED DEATH IN EPILEPSY
T. Tomson
Karolinska University Hospital, Stockholm, Sweden

Sudden Unexpected Death in Epilepsy (SUDEP) is defined as the sudden,
unexpected, witnessed or unwitnessed, nontraumatic, and nondrowning
death in patients with epilepsy with or without evidence for a seizure, and
excluding documented status epilepticus, in which postmortem examina-
tion does not reveal a structural or toxicologic cause for death. It has been
estimated that sudden unexpected death is approximately 20 times more
common among people with epilepsy than in the general population, but
the incidence varies considerably depending on the type of epilepsy pop-
ulation. The rates range from 0.09/1,000 patient-years in newly diag-
nosed patients up to 9/1,000 in epilepsy surgery candidates, and SUDEP
is the leading cause of death in chronic uncontrolled epilepsy. Case-con-
trol studies have identified risk factors thereby providing clues to mecha-
nisms and prevention. In most cases, SUDEP is a seizure related event
and the risk appears to increase with the frequency of generalized tonic-
clonic seizures. Whether the mechanism by which the seizure leads to
death is respiratory or cardiac is debated. A European initiative to gather
data on SUDEP cases that have occurred during video-EEG monitoring
might help to resolve this. Risk profiles have emerged from epidemiolog-
ical studies, but it is still uncertain to what extent SUDEP can be pre-
vented. One case-control study suggests that night time supervision could
reduce the risk of SUDEP. Other studies report comparatively low
SUDEP rates among patients rendered seizure free after epilepsy surgery,
suggesting that this procedure might prevent SUDEP. However, the
effectiveness of these potentially preventive measures is in need of
appropriate evaluation.

DEPRESSION AND SUICIDE IN EPILEPSY

B. Elliot

Specialist Registrar, Outpatients Department. The Maudsley
Hospital, London, UK

Lifetime prevalence of major depressive disorder, suicidal ideation and
completed suicide is significantly increased in patients with epilepsy com-
pared with the general population. There may also be a bidirectional rela-
tionship between epilepsy and depression given that in both children and
adults depressive episodes and a history of attempted suicide are signifi-
cantly more common in those who later go on to suffer a first seizure. The
diagnosis of depression in epilepsy can be difficult given that ‘classic’
symptoms may be absent or interpreted as side effects of antiepileptic
drugs. The fear of eliciting additional seizures can lead to exaggerated cau-
tion in psychotropic drug use. A brief review is provided of this extensive
literature followed by a discussion of the recent US-Food & Drug Admin-
istration advisory on suicide risk associated with antiepileptic drugs.

Thursday 25 September 2008
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Neuromodulation and epilepsy: how to match
basic research and clinical practice

NEUROGENESIS IN EPILEPSY; WHAT IS THE EVI-
DENCE?

G. Kuhn

Center For Brain Repair And Rehabilitation, Gothenburg,
Sweden

No Abstract Received.
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NEUROGENESIS IN EPILEPSY; WHAT IS THE EVI-
DENCE?

E. Ben-Menachem

Sahlgrenska University Hospital, Goteborg, Sweden

No Abstract Received.

NEUROMODULATION IN EPILEPSY; WHAT IS THE
EVIDENCE?

W. Wadman

University of Amsterdam, Amsterdam, The Netherlands

No Abstract Received.

NEUROMODULATORY TREATMENTS IN CLINICAL
PRACTICE; WHAT IS THE EVIDENCE?

K. Vonck

Ghent University Hospital, Ghent, Belgium

No Abstract Received.

NEUROMODULATORY TREATMENTS
FUTURE; WHAT CAN WE EXPECT?

P. Boon

Ghent University Hospital, Ghent, Belgium

IN THE

Neuromodulation and epilepsy, how to match basic research and clinical
practice Paul A.J.M. Boon, M.D., Ph.D. Reference Center for Refractory
Epilepsy, Department of Neurology, Ghent University Hospital, Belgium
Experimental literature supports the rationale for deep brain stimulation
(DBS) in epilepsy, although not all available data are congruent. Depend-
ing on targets and stimulation parameters, DBS may inhibit or elicit sei-
zures. DBS in areas of the cerebellum, in various (sub-)thalamic nuclei
(centromedian nucleus, anterior nucleus, subthalamic nucleus), in medial
temporal lobe structures and in a limited number of other CNS structures
has been shown to be efficacious in small pilot studies of patients with
medically refractory epilepsy. One controlled study on the effects of ante-
rior nucleus stimulation (SANTE) is currently recruiting patients. Only
limited data on chronic thalamic and amygdalohippocampal stimulation
are available. Chronic DBS in these structures requires resolving many
conceptual and technical issues. There is little evidence-based informa-
tion on rational targets and stimulation parameters. The experience with
DBS in temporal lobe epilepsy using quadripolar DBS electrodes bilater-
ally implanted in the amygdalohippocampal region to identify and subse-
quently stimulate the ictal onset zone will be described. This work has
yielded a significant decrease of seizure counts and interictal EEG abnor-
malities during long-term follow-up, without major side effects. Various
hypotheses on the possible mechanism(s) of action of DBS for epilepsy
using EEG, cerebral blood flow and metabolic measures including results
from animal experiments have recently been developed. Data from open
pilot studies suggests that chronic DBS for epilepsy may be a feasible,
effective and safe procedure that reduces interictal EEG abnormalities
and seizures. A controlled and randomized trial comparing hippocampal
DBS and resective surgery (CoRaStiR) is currently being initiated.
Whether DBS may represent an alternative treatment for resective sur-
gery in selected patients or whether it may substitute for chronic antiepi-
leptic drug polytherapy remains to be demonstrated.
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Discussion Group

The role of parahippocampal brain areas in
temporal lobe epilepsy
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MORPHOLOGICAL AND NEUROCHEMICAL PLAS-
TICITY OF PARAHIPPOCAMPAL AREAS IN THE
KAINITE MODEL OF TLE

G. Sperk

University of Innsbruck, Innsbruck, Austria

Plastic changes in parahippocampal areas of rats after kainic acid induced
seizures Giinther Sperk and Meninrad Drexel Department of Pharmacol-
ogy, Medical University Innsbruck, Innsbruck, Austria The subiculum is
the main output region of the hippocampus receiving input from the CA1
region and projecting to deep layers of the entorhinal cortex (EC), sep-
tum, mamillary nuclei, and the amygdala. It remains largely preserved in
temporal lobe epilepsy (TLE) and therefore may be importantly involved
in the generation of epileptic activity arising from the hippocampus. We
characterized neurons of the subicular-EC complex and its projections in
the kainic acid (KA) model for TLE using neuropeptides, calcium bind-
ing proteins, GAD-67 and the vesicular GABA and glutamate transport-
ers as markers. We observed severe losses of interneurons and principal
neurons in layer III of the EC and in the proximal subiculum accompa-
nied by signs of reactive gliosis. The number of parvalbumin-ir interneu-
rons was reduced in the subicular pyramidal cell layer and the deep layers
of the EC. After 28 d the number of calretinin-ir neurons was reduced in
EC layers III to VI, as was the diffuse calretinin-ir in the subiculum
molecular layer and the EC, suggesting degeneration of respective calre-
tinin containing projections. In all parahippocampal areas, increases in
NPY mRNA in pyramidal cells and of NPY-ir axons were seen at the late
intervals after KA. In the molecular layer and layer I of the EC, diffuse
labeling for SOM-ir overlapped with that of NPY. The number of
GADG67-ir interneurons was reduced in the inner molecular layer and
pyramidal layer of the subiculum and in the EC at late timepoints, but
also diffuse labeling for GAD67 and VGAT was enhanced in the molecu-
lar and pyramidal cell layers of the subiculum and in EC layer I. Our data
indicate losses in neurons projecting from the EC to the subiculum. Simi-
larly, projections from the subiculum to the deep layers of the EC seem to
degenerate. Pyramidal neurons of the subiculum become immunoreac-
tive for several neuropeptides. Inhibitory neurons projecting to distal
dendrites of subicular principal cells sprout as judged by increased num-
bers of GAD-67, VGAT, SOM and NPY-ir fibers.

METAPLASTICITY AT CA1-SUBICULUM SYNAPSES
IN TEMPORAL LOBE EPILEPSY

J. Behr

Charite, Campus Mitte, Berlin, Germany

Patients with temporal lobe epilepsy suffer from severe problems in the
encoding of declarative memory. Declarative memory storage depends
on the hippocampus that processes sensory input and relays it to a variety
of cortical and subcortical brain regions. The subiculum is the principal
target of CA1 pyramidal cells and thus serves as the major relay station
for the predominantly unidirectional outgoing information of the hippo-
campus. Recent work in rats and humans has shown that the subiculum is
critically involved in the encoding and retrieval of learned information
underpinning its role in hippocampal-cortical interaction. To elucidate
disturbances in the consolidation of hippocampal output information, we
investigated seizure-induced alterations of synaptic plasticity at hippo-
campal CAl-subiculum synapses in human and experimental temporal
lobe epilepsy. We showed that high frequency synaptic activity as occurs
under seizure activity seems to alter the capacity of CAl-subiculum syn-
apses to express long-term potentiation (LTP). Seizure-induced occlu-
sion of LTP at hippocampal output synapses may thus reflect the
impaired encoding of declarative information observed in patients suffer-
ing from temporal lobe epilepsy.

ACUTE ICTAL DISCHARGES IN THE ENTORHINAL-
PERIRHINAL CORTICES

M. De Curtis

Instituto Nazionale Neurologico, Milan, Italy

Intrinsic anatomical connections within the parahippocampal region
(PHR) were extensively characterized in different animal species. Asso-
ciative fibers reciprocally link the main PHR subfields, namely the en-
torhinal cortex (EC), the perirhinal cortex (PRC) and the postrhinal
cortex (PostRC). Neurophysiological studies performed in vitro demon-
strated that long-range interactions between these regions are controlled
by a powerful control (de Curtis and Paré 2004), possibly mediated by
feed-forward inhibitory connections (Apergis et al. 2006). Optical imag-
ing studies performed in the isolated guinea pig brain preparation demon-
strated that activity generated within the EC does not propagate to the
lateral PRC. We further characterize the functional interactions within
the PHR regions in the in vitro isolated guinea pig brain preparation,
focusing on the generation of acute epileptiform discharges. Arterial per-
fusion of the GABAergic receptor antagonist, bicuculline, induced sei-
zures in the EC-hippocamnpus that do not propagate to the PRC, unless
sizures were repeated. Still, epileptiform activities in the PRC only occa-
sionally the features of an ictal, seizure-like discharge. Preliminary find-
ings demonstrate that propagation of seizure activity is promoted by local
applications of bicuculline in area 35, but not in area 36, suggesting that
this region plays a crucial role in the extrahippocampal propagation of
epileptiform discharges.

THRESHOLD BEHAVIOR IN THE INITIATION
HIPPOCAMPAL POPULATION BURSTS

L. De La Prida

Instituto Cajal — CSIC, Madrid, Spain

OF

Temporal lobe epilepsy (TLE), the most common form of pharmacorre-
sistant type of epilepsy, affects extensive hippocampal and parahippo-
campal regions. Invasive recordings from epileptic patients revealed
typical interictal population activity emerging from these regions. How-
ever, the cellular and network mechanisms of interictal events are not well
understood. In recent years work from our laboratory has explored the
mechanisms underlying the initiation and synchronization of epileptiform
activities in the hippocampus and the subiculum of normal and epileptic
rats. We review these recent findings trying to identify the rules that gov-
ern the operation of epileptic microcircuits in vitro and to relate these to
the role of the hippocampus and the subiculum in the epileptic brain.

Monday 22 September 2008
11:30-13:00
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Drug Therapy
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VARIABILITY IN LAMOTRIGINE CLEARANCE DUR-
ING DIFFERENT PHASES OF THE MENSTRUAL CYCLE
AND THE INFLUENCE OF ORAL CONTRACEPTIVES

1. Wegner*, P. Edelbroek*, J. Segers*, and D. Lindhout

*SEIN, Epilepsy Institute In Netherlands, Zwolle,

The Netherlands and 1 University Medical Center Utrecht,
Utrecht, The Netherlands

Purpose: Previous studies indicated that lamotrigine (LTG) metabolism
increases during pregnancy. A similar kind of pharmacokinetic interac-
tion has been demonstrated between LTG and combined oral contracep-
tives (OC). This prospective observational study aims to further
investigate the interaction between LTG and OC, the effect of endoge-
nous steroid levels during the menstrual cycle and the effect of postmeno-
pausal status.

Method: Group A: Female patients at fertile age with regular menstrual
cycles, on monotherapy LTG, without OC (n—=8). Group B: Female
patients at fertile age, on monotherapy LTG using a one-phase combined
OC (n=7). Group C: Post menopausal patients on monotherapy LTG

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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(n=6). The study period covered at least two months (group C) or two
menstrual cycles (group A and B) with monitoring trough levels of LTG
each other day using a dried blood spot method. Mean relative clearances
were calculated.

Results: In Group A, mean (SD; range) Cl was 53.8 (22.8; 21.2-79.8) L/
24h. No significant effect of endogenous hormones on LTG clearance
was found. In group B mean (SD; range) Cl was 121.4(62.4;48.6-199.6)
L/24h. The fluctuation associated with cyclic use of oral contraceptives
was rapid and reproducible in successive cycles. In Group C mean (SD;
range) CL was 82.2 (41.7; 38.4—122.6) L/24h.

Conclusion: This study confirms previous observations that OC may
have a strong effect on LTG clearance. There was no clear effect of
endogenous hormones on LTG clearance, whereas, to our surprise, we
observed a higher mean LTG clearance in postmenopausal patients in
comparison with young females of group A.

002

NEURODEVELOPMENT OF CHILDREN EXPOSED TO
ANTIEPILEPTIC MEDICATION IN PREGNANCY

T. Kelly,* L. Garwood, * and M. Jacksont

*Newcastle Primary Care Trust, UK and TNewcastle Acute
Hospitals Trust, UK

Purpose: To investigate the long-term drug effects on cognitive devel-
opment, social functioning and possible dysmorphic features in school-
aged children exposed to antiepileptic drugs in utero (AED).

Method: 85 Women with epilepsy were recruited during pregnancy
through a specialist genetics nurse. 85 children with a mean age of 7.6
years completed a follow-up assessment to profile intellect, academic
performance, daily living skills and emotional and behavioral levels.
Maternal intellect was measured. The assessment was undertaken blind
to medication classifications.

Results: Insufficient information led to 9 children being excluded from
analysis, thus 76 children’s results were used: 31 were exposed to carba-
mazepine, 26 to sodium valporate, 6 to mixed medication and 13 to no
medication (control). Possible effects of social class, as measured by
Indices of Multiple Deprivation, were controlled for in the analysis.
There were no significant differences found between the four groups on
measures of intellect, academic achievement, daily living skills or emo-
tional and behavioral problems.

Conclusion: The results provide no evidence of specific negative drug
related effects for children exposed to AEDs in utero. The study does not
support the findings of contemporary research reporting detrimental
developmental effects of sodium valporate and carbamazepine. Stronger
influences on development appear to be the level of deprivation within
which the child is living, and to a lesser extent, parental 1Q.

003

LEVETIRACETAM THERAPY IN HUMAN PREG-
NANCY. UPDATED EXPERIENCE FROM THE UK
EPILEPSY AND PREGNANCY REGISTER*

S. Hunt*, B. Irwin*, R. Waddell*, A.Russellt, W. Smithsoni,

L. Parson§, I. Robertson€|, P. Morrison**, J. Morrow*, and

J. Craig*

*UK Epilepsy & Pregnancy Register, UK; TSouthern General
Hospital, Glasgow, UK; {The Surgery, Escrick, York, UK; §St
Albans City Hospital, Waverley Road, St Albans, UK; Y Lanca-
shire Teaching Hospitals NHS Trust, Sharoe Green Lane South,
Preston, UK and **Belfast City Hospital Trust, Lisburn Road,
Belfast, & School Of Biological Sciences, University of Ulster,
Coleraine, UK

*Data through February 29 2008.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Purpose: Levetiracetam is licensed for monotherapy and adjunctive
treatment of partial seizures with or without secondary generalisation,
and for adjunctive therapy of myoclonic seizures and generalized tonic—
clonic seizures. Human pregnancy data are sparse.

Method: This study is part of a prospective, observational, registration
and follow-up study. Suitable cases are women with epilepsy who
become pregnant while taking levetiracetam either singly or along with
other antiepileptic drugs, and who are referred before outcome of the
pregnancy is known. The main outcome measure is the major congenital
malformation (MCM) rate.

Results: Full outcome data are available on 263 pregnancies. There
were 249 live births. Five of these had an MCM (2.0%; 95% C.1. 0.9—
4.6%). No MCMs were observed in 95 monotherapy exposures (0.0%;
95% C.I. 0.0-4.1%). Five cases exposed to levetiracetam as part of a
polytherapy regime had an MCM (3.1%; 95% C.1. 1.3-7.1%).

Conclusion: While the absolute number of outcomes of human pregnan-
cies exposed to levetiracetam is low the data we present here are encour-
aging. Larger numbers are required for statistical analysis; as such it is
imperative that practitioners continue to enroll patients into prospective
pregnancy registers.

004

INFLUENCE ON SCHOOL RESULTS IN CHILDREN
EXPOSED TO ANTIEPILEPTIC DRUGS IN UTERO-
EPIDEMIOLOGICAL DATA FROM THE SWEDISH
HEALTH REGISTRIES

K. Wide, and L. Forsberg

CLINTEC, Karolinska Institute, Sweden

Purpose: To study if there were any differences in achieving leaving
certificate from compulsory school between children exposed to antiepi-
leptic drugs (AED) in utero and unexposed children.

Method: During 1973-1986 1359 children born to mothers with a diag-
nosis of epilepsy in were identified in the Swedish Medical Birth Registry
(MBR), a total of 1 307 080 children were born in Sweden during the time
period. All identified children exposed to AED were living in Sweden at
the age of 16 and no one had major malformations. The data from the
MBR were matched with data from the Statistics Sweden on leaving cer-
tificates from compulsory school.

Results: 83/1359 children born to mothers with a diagnosis of epilepsy
lacked leaving certificate from school at 16 years of age (OR: 1.83 (95 %
CI 1.47-2.29) (adjusting for year of delivery, maternal age, parity and
maternal educational level), 3/ 90 study children not exposed to AED
(OR: 1.17 95%C1 0.24-3.41), 16/271 (OR:2.27 95% 1.38-3.73) children
exposed to AED in monotherapy, and 25/287 (OR: 3.04 95% 2.05-4.51)
exposed to polytherapy did not achieve a leaving certificate.

Conclusion: These preliminary results seem to show that exposure to
AED during pregnancy may influence the ability to achieve a leaving cer-
tificate from compulsory school. The material is being scrutinized and
further analyses on drugs and on results for grades for specific core sub-
jects are being performed.

005

CLONALLY EXPANDED MITOCHONDRIAL DNA
MUTATIONS IN EPILEPTIC INDIVIDUALS WITH
MUTATED DNA POLYMERASE

G. Zsurka, M. Baron, C. Elger, and W. Kunz

University of Bonn, Germany

Purpose: The instability of the mitochondrial genome in individuals
harboring pathogenic mutations in the catalytic subunit of mitochondrial
DNA polymerase? (POLG) is a well recognized fact, but the underlying
molecular mechanisms remain to be elucidated.
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Method: We investigated secondary changes of the mitochondrial DNA
(mtDNA) in five patients with severe myoclonic epilepsy and valproic
acid induced liver failure due to homozygous or compound heterozygous
mutations in the POLG gene. Activity of the oxidative phosphorylation
was measured with spectrophotometric and histochemical methods.
Mitochondrial DNA copy numbers were determined by TagMan-based
quantitative PCR. Point mutations were detected by sequencing and mis-
match-PCR RFLP. To quantify low levels of multiple mtDNA deletions,
we developed a two-step single-molecule PCR assay.

Results: While muscle biopsies showed rather unremarkable histology in
the patients, postmortem liver tissue available from one individual exhib-
ited large cytochrome c oxidase (COX) negative areas. These COX-nega-
tive areas contained fourfold less mitochondrial DNA than COX-positive
areas. Decreased copy numbers of mtDNA were observed also in skeletal
muscle, brain and blood samples from all patients. Furthermore, we
observed in different tissues individual-specific patterns of multiple
mtDNA deletions, and in two out of five patients clonally expanded mtDNA
point mutations. The low amount of deleted mtDNA molecules makes it
unlikely that they significantly contribute to the biochemical defect.

Conclusion: The observed clonal expansion of few individual-specific
deletions and point mutations indicates an accelerated segregation of
early mtDNA mutations, probably as a consequence of low mtDNA copy
numbers. Our results suggest a diagnostic approach for identifying
mtDNA depletion in patients with myoclonic epilepsy and valproic acid
intolerance.

006

THE KOMET STUDY: AN OPEN-LABEL, RANDOM-
IZED, PARALLEL-GROUP TRIAL COMPARING THE
EFFICACY AND SAFETY OF LEVETIRACETAM WITH
SODIUM VALPROATE AND CARBAMAZEPINE AS
MONOTHERAPY IN SUBJECTS WITH NEWLY DIAG-
NOSED EPILEPSY

E. Trinka* W. Van Paesschent, Y. Hallstrom¥, P. Hon§,

A. Marson¥|, G. Muscas**, R. KalviainentT, S. Buylei,

J. Marovacii, P. Edrichii, and B. Pohlmann-Eden§§, 99
*Epilepsy Service And EEG Laboratory, University Hospital,
Innsbruck, Austria; TUniversity Hospital Gasthuisberg, Leuven,
Belgium; {Neuro Center, St Gorans Hospital, Stockholm,
Sweden; §University Hospital Ostrava, Czech Republic; §The
University of Liverpool And The Walton Centre For Neurology
And Neurosurgery, UK; **Careggi Hospital, Florence, Italy;
+1Kuopio Epilepsy Center, Kuopio University Hospital, Kuopio,
Finland; $1Global Medical Affairs CNS, UCB Pharma SA,
Brussels, Belgium; §§Epilepsy Centre, Bethel-Bielefeld,
Germany and 99 Division Of Neurology, Dalhousie University,
Halifax, Canada

Purpose: To assess the efficacy and tolerability of levetiracetam (LEV),
extended-release sodium valproate (VPA-ER) and controlled-released
carbamazepine (CBZ-CR) as monotherapy in patients with newly diag-
nosed partial or generalized epilepsy.

Method: In this open-label, parallel-group, 52-week trial, patients
(>=16y) with >=2 unprovoked seizures in the past 2y and >=1 in the last
6m were stratified to physicians’ best recommended treatment (VPA-ER
or CBZ-CR). By randomization patients were allocated to best recom-
mended treatment or LEV. The initial target doses were VPA-ER
1000mg/day, CBZ-CR 600mg/day, and LEV 1000mg/day.

Results: 1688 patients (ITT population; mean age 41ly; 44% female)
with median 3 seizures in the last 2y (62% partial-onset; 32% primary
generalized, 6% mix of seizure types) and epilepsy duration of median
0.9y were randomized to LEV (n=841) or standard AEDs (n=847). Com-
pletion rates (52-week treatment) were similar between groups (LEV

76.0%; standard AEDs 74.0%). Time to withdrawal (primary endpoint)
was not significantly different between groups overall and by strata: haz-
ard ratios (95% CI) (1) LEV/standard AEDs 0.90 (0.74-1.08); (2) LEV/
VPA-ER (349/347) 1.02 (0.74-1.41); (3) LEV/CBZ-CR (492/500) 0.84
(0.66-1.07). Discontinuation due to lack of efficacy was 4.2% for LEV
and 3.0% for standard AEDs. Discontinuation due to adverse event was
8.4% for LEV and 13.0% for standard AEDs. Similar proportion of
patients in all treatment groups experienced >=1 drug-related adverse
event (45.6% LEV; 45.9% VPA-ER; 52.3% CBZ-CR).

Conclusion: In this large multicentre study LEV demonstrated similar
effectiveness to standard treatment as monotherapy in patients with
newly diagnosed partial and generalized epilepsies.
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PEDIATRIC SURGERY OUTCOMES FOR LOCALIZA-
TION RELATED EPILEPSY

J. Walker, S. Hepner, N. Kadom, M. Santi, A. Yaun, J. Conry,

P. Pearl, T. Tsuchida, S. Weinstein, and W. Gaillard

Children’s National Medical Center, Washington, DC, USA

Purpose: To determine pediatric temporal and extratemporal lobe epi-
lepsy surgery outcomes.

Method: We reviewed data from 115 pediatric epilepsy surgery patients
(47F, mean age at surgery= 10.7) divided into temporal (TL) and extra-
temporal (ETL) seizure focus groups. We based etiology on MRI and
pathology: normal MRI (n=4), dysplasia (n=35), MTS (n=27), tumor
(n=38), and vascular lesions (n=11). Postoperative outcome was based
on Engel’s criteria for greater than one year post surgical follow-up.

Results: Class I and II combined outcomes for TL surgery were 90%
(n =60 CI = 76.0% — 96.0%) and ETL surgery were 87% (n = 55,
CI=69.5% — 94.6%). Class I outcome: 68% (n=41) for and 67% (n=37)
for ETL. Class II outcome: 22% (n=13) for the TL group and 20% (n=11)
for the ETL group. Class III outcome: 3% (n=2) for the TL group and 7%
(n=4) for the ETL group. Class IV outcome: 7% (n=4) for TL and 6%
(n=3) for ETL. MTS (41.6%, n=25) and tumor (35%, n=21) were the
most common diagnoses in patients with TL. Tumor (29%,n=16) and
dysplasia (51%, n=28) were the most common diagnoses for the ETL
patients. There was no difference in outcome based on the site of resec-
tion for tumor or dysplasia. Engle’s I and II outcomes based on pathology
was: MTS (92%), tumor (89%), and dysplasia (83.7%).

Conclusion: We found no difference in outcome based on the location
for pathology substrate. MTS patients have the best outcome. Outcomes
for tumor and dysplasia are comparable and independent of location.

008

COGNITIVE OUTCOME AFTER TEMPORAL LOBE
SURGERY IN CHILDHOOD: A LONG-TERM FOLLOW-
UP STUDY

C. Skirrow* ¥, J. Cross* 1, F. Cormack™,T,

F. Vargha-Khadem*, T, and T. Baldeweg*,T

*UCL Institute of Child Health, London, UK and 7Great
Ormond Street Hospital For Children NHS Trust, London, UK

Purpose: Temporal lobectomy (TL) is a successful surgical treatment
for patients with intractable temporal lobe epilepsy. However, little is
known about long-term cognitive outcome after TL in children.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Method: 41 TL patients were tested (24 left- and 17 right-sided surgery,
16 with developmental tumors and 25 with hippocampal sclerosis). Mean
age at surgery was 13.8 years. In addition we assessed a group of 11
patients with lesional focal epilepsy who underwent the same presurgical
evaluation but who did not undergo surgery (non-TL group). Minimum
follow-up time was 5 years. General cognitive function was measured
using standardized tests of intelligence. Additionally, structural MRI data
were used to extract total brain white and grey matter (GM) volumes.

Results: 86% of TL and 36% of non-TL patients were seizure free at fol-
low-up. Surgical and nonsurgical groups were well matched for initial
Full Scale IQ (FSIQ). Most surgery patients showed an increase in FSIQ
postsurgically, with the most marked change in those with below average
preoperative intellect. No change in FSIQ was found in the nonsurgery
group. An improvement of >15 IQ points was seen in 10 TL patients and
none of the non-TL group. Both left and right TL cases improved in
nonverbal intelligence, while the left TL group also showed an improve-
ment in verbal IQ. Change in FSIQ in TL patients was correlated with
change in GM volume, regardless of size of the resection.

Conclusion: Temporal lobectomy in childhood results in good seizure
control and appears to facilitate intellectual and brain development.

009

CHILDREN WITH LOW IQ BENEFIT FROM RESEC-
TIVE EPILEPSY SURGERY OUTCOME AT TWO-YEAR
FOLLOW-UP IN A CONSECUTIVE SERIES FROM
GOTEBORG, SWEDEN, 1987-2004

B. Rydenhag*, A. Hedstrom¥, B. Olovsont, P. Uvebrantf,

G. Viggedalt, and I. Olssont

*Institute of Neuroscience and Physiology, Sweden and
TSahlgrenska University Hospital, Goteborg, Sweden

Purpose: To present seizure outcome two years after resective epilepsy
surgery in a consecutive series of children < 19 years, and to compare out-
come in those with normal IQ level and those with cognitive impairment.

Method: All patients are evaluated before surgery and at two-year fol-
low-up. Resective surgery was performed in 80, 35 boys and 45 girls.
Mean age at operation was 10.8 (SD 4.9) years, range 0.9-18.6. Preopera-
tive cognitive level was impaired in 44%, 1Q < 50 in 28%, 1Q 50-69 in
16%.

Results: Outcome after hemispherectomy (n=10) was seizure freedom
in 80% and > 75% reduction of seizure frequency in 20%; temporal lobe
resections (n=31) 65% and 23% respectively; occipital or parietal lobe
resections (n=9) 67% and 11% respectively; multilobe resections (n=12)
42% and 25% respectively; frontal lobe resections (n=18) 28% and 33%
respectively. In the group of children with a preoperative IQ level <70,
15/35 became seizure free. The corresponding figure in children with 1Q
level >70 was 29/45. In the low IQ group 8/35 had >75% reduction of sei-
zure frequency. The corresponding figure in the group with 1Q>70 was
10/45. In all, 66% in the low IQ group and 87% in the normal IQ group
had benefited from surgery at the two-year follow-up.

Conclusion: Resective epilepsy surgery should be considered also in
children with low cognitive level. More than half may obtain > 75 %
reduction of seizure frequency.

010

THE EFFECTS OF EPILEPSY SURGERY ON EMO-
TIONS, BEHAVIOR AND PSYCHOSOCIAL IMPAIR-
MENT IN CHILDREN AND ADOLESCENTS WITH
DRUG RESISTANT EPILEPSY: A PROSPECTIVE
STUDY

S. Hannan, H. Cross, R. Scott, W. Harkness, and I. Heyman
Great Ormond Street Hospital, London, UK

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Purpose: Children with refractory epilepsy have high rates of emotional
and behavioral problems. This study examined change in behavioral dis-
orders and psychosocial impairment following epilepsy surgery, in chil-
dren and adolescents with drug resistant epilepsy.

Method: Thirteen children with drug resistant focal epilepsy were
screened for emotional and behavioral symptoms at four times pre and
postoperatively. Qualitative information about the child’s emotions,
behavior and psychosocial functioning was also obtained 7.5-8.5 years
after surgery. Scores on the Strengths and Difficulties Questionnaire
(SDQ) preoperatively were compared with postoperative scores. Surgery
comprised four hemispherectomies, six temporal lobe resections, two
extratemporal resections and one multiple subpial transection.

Results: Scores in emotional and behavioral symptoms (Total Difficul-
ties Scale) were significantly lower after surgery. The mean score
reduced from 16.7 (95% confidence interval (CI) 12.7 to 20.8) at Time 1,
to 11.2(95% C16.2t0 16.2) (F(3.12) =4.72 p=0.015) at Time 4. A down-
ward trend in total difficulty scores for the group was demonstrated over
the 3 postoperative time points. The mean Impact Score showed an initial
decrease at the first follow up time point after surgery (5.1 (95% CI 2.9 to
7.2), at Time 1 reducing to 2.8 (95% CI 0.53 to 5.1) at Time 2, with no
further improvement subsequently.

Conclusion: Our findings suggest that emotional and behavioral symp-
toms in children undergoing epilepsy surgery may improve following
surgery, with reduction in their functional impact, and that these
improvements are maintained in the long-term.

011

VERTICAL PARASAGITTAL HEMISPHEROTOMY
FOR RASMUSSEN’S ENCEPHALITIS

G. Dorfmiiller* T, C. Bulteau®,t, M. Fohlen*, V. Oliver*,

C. Jalin*, I. JambaqueZ, and O. Delalande*

*Fondation Rothschild, Paris, France; TINSERM, U 663,
Hopital Necker, Paris, France and {Université Paris Descartes,
CNRS FRE 2987, Boulogne-Billancourt, France

Purpose: We present our series of young patients with Rasmussen’s
encephalitis (RE), operated on for refractory hemispheric epilepsy by the
vertical parasagittal hemispherotomy technique.

Method: Forty-two patients with RE were operated on at our institution
from 1990 to 2007 by the same surgical technique. Twenty-four were
females and 18 males, with a mean age of 10,8 years (3,3 to 22,7).
Eighteen patients underwent left and 24 right hemispherotomy, with no
significant age difference. The mean age of seizure-onset was at 6,2 years
(2,0 to 13,5). Four patients had focal cortical resection prior to
hemispherotomy.

Results: Postoperatively, 3 patients developing hydrocephalus had
shunt-surgery, progressive subdural hygroma needed surgical treatment
in 3 others, and one patient died following shunt-related meningitis.
Thirty-nine patients were followed-up more than one year, with 33
(84,6%) being seizure-free, 4 (10,3%) almost seizure-free, and 2 (5,1%)
significantly improved. Twenty-six patients had a formal pre- and post-
operative neuropsychological assessment, with special emphasis on lan-
guage skills. No language deterioration was noted in any of the 12
patients following hemispherotomy of their dominant hemisphere. How-
ever, an inferior postoperative language improvement was demonstrated
in older patients, whereas the younger group reached better language
scores.

Conclusion: The vertical parasagittal hemispherotomy represents an
effective and relatively safe treatment for patients with RE, with an excel-
lent seizure-outcome in this single-center series. In patients with domi-
nant hemisphere RE, our results confirm a better postoperative language
outcome for children operated on at younger age and with shorter pre-
operative delay.
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012

DOES SECONDARY EPILEPTOGENESIS IN HYPOTHA-
LAMIC HAMARTOMA EXIST? TWO STEP SURGERY
DEMONSTRATION

J. Scholly, M. Valenti, S. Chassagnon, B. Cretin,

M. Zimmermann, S. Kremer, P. Kehrli, and E. Hirsch

University Hospital of Strasbourg, France

Purpose: Hypothalamic Hamartoma (HH) related epilepsy manifests
with gelastic seizures, behavioral problems, cognitive deterioration and it
is usually drug resistant. Other seizure types could be observed. Recent
electrophysiological findings suggest that hamartoma itself represents
the source of primary ictal discharge in HH-related seizures. This
explains previous reports of failure of standard temporal lobectomy.
Transcallosal surgery, disconnection, endoscopic or gamma-knife abla-
tion of HH are now considered as standard procedures. However, little is
known about seizure recurrence mechanisms in surgical outcome.

Method: We retrospectively studied a HH-related drug-resistant epi-
lepsy case, issue from a series of 10 cases, manifested with gelastic sei-
zures later associated with focal seizures as well as a psychotic disorder.
Gamma-knife treatment was unsuccessful. Endoscopic surgical ablation
of hamartoma (neuropathologically confirmed) resulted in complete
regression of gelastic seizures but not the focal seizures, being still drug-
resistant.

Results: Electroclinical features of focal seizures were typical of mesial
temporal lobe origin. MRI was normal. Cerebral FDG-PET showed a left
temporal hypometabolism. According to these findings, standard tempo-
ral lobectomy was performed. Neuropathological study was normal. Sei-
zure outcome corresponded to Engel-IA at one year follow up.
Psychiatric outcome was also favorable.

Conclusion: Our data suggest, for the first time, the existence of second-
ary epileptogenesis with independent nonlesional temporal epileptogenic
zone. This dynamics in epileptogenesis should be considered when
choosing surgical strategy in HH-patients.

013

CAN CHILDREN WITH EPILEPSY AND THEIR FAMI-
LIES PREDICT THEIR SEIZURES?

A. Papavasiliou, N. Voudouri, G. Niotakis, H. Bazigou, V.
Paraskevoulakos, and H. Kotsalis

Pendelis’ Childrens’ Hospital, Athens, Greece

Purpose: To examine whether patients with pediatric epilepsy them-
selves or their parents were able to predict seizures using prospectively a
seizure diary for one month; to examine whether patients’ and/or parents’
predictions about their seizures were valid.

Method: Patients 18 years old or younger, with localization-related epi-
lepsy, who had one or more seizures during the past 12 months, were
given a 30-day seizure diary asking the question ‘Do you think it is possi-
ble for you / your child to have a seizure in the next 24 hours?” Answers
were as follows: very possible, possible, impossible, highly impossible.
A record of the occurrence of seizures for the period under examination
was included. Exclusion criterion was the occurrence of 3 or more sei-
zures per day.

Results: Thirty participants returned 900 diary entries; 4 were excluded
because they had more than 3 seizures per day and 5 didn’t report any sei-

zures. As a result, 21 participants with 630 diary entries were analyzed;
228 seizures were recorded (mean 10.85, range 1-60 seizures). Twelve
participants (57.1 %) with 122 seizures reported inability to predict their
seizures, whereas 9 (42.8 %) with 106 seizures predicted their seizures.
Feeling stressed or nervous, a sense of fear and mood swings were the
most commonly reported symptoms (38.4%). A positive prediction of
seizures was associated with a 2.117 fold increased risk of seizure.

Conclusion: A significant proportion of the participants (42.8%) were
able to predict their seizures. Emotional changes were the most com-
monly reported preictal symptoms.

014

TREATMENT OF CHILDHOOD CONVULSIVE STATUS
EPILEPTICUS THAT HAS BEGUN IN THE COMMU-
NITY: PROSPECTIVE POPULATION-BASED STUDY

R. Chin, B. Neville, C. Pecham, A. Wade, H. Bedford, and R.
Scott

UCL- Institute of Child Health, London, UK

Purpose: Childhood convulsive status epilepticus (CSE) frequently
starts in the community. The purpose of emergency treatment is to mini-
mise seizure length and to treat causes to reduce adverse outcomes but
there are limited available data on optimum treatment. We report the first
systematic population-based data on the treatment of childhood CSE
from its onset in the community.

Method: From May 2002 to April 2004 data were prospectively col-
lected on north London children with episodes of CSE (ascertainment
62-84%). Logistic regression was used to examine factors associated
with seizure termination after first and second line therapy, CSE lasting >
60 minutes, and respiratory depression. All episodes were included and
adjustment made for repeat episodes in individuals.

Results: 240 episodes (182 children, median age 3.24 (0.16-15.98)
years) were enrolled. 147 (61%) episodes received prehospital treatment
of which 30 (20%) had seizure termination. In multivariable models, in
A&E treatment with intravenous lorazepam was associated with a 3.7
times (95%CI 1.7, 7.9) greater likelihood of seizure termination than with
rectal diazepam. As second line therapy, treatment with intravenous phe-
nytoin was associated with 9 times (95%CI 3.0, 27.0) greater likelihood
of seizure termination compared than with rectal paraldehyde. Lack of
prehospital treatment (OR2.4, 95%CI 1.2-4.5) and treatment with > 2
doses of benzodiazepines (OR 3.6 (95%CI 1.9-6.7) were associated with
CSE lasting >60 minutes. Treatment with > 2 doses of benzodiazepines
was also associated with respiratory depression (OR 2.9, 95%CI 1.4,
6.1).

Conclusion: These findings should be considered in developing treat-
ment guidelines for CSE.

015

LONG-TERM NEURODEVELOPMENTAL OUTCOME
OF CRYPTOGENIC WEST SYNDROME

N. Tatishvili*, T. Kipiani*, and S. Tatishvilit

*Childrens Central Hospital, Georgia and TChild Neurology
And Neurorehabilitation Centre, Tbilisi, Georgia

Purpose: To evaluate neurodevelopmental outcome of patients with
cryptogenic west syndrome at preschool age and evolution of epilepsy
syndrome.

Method: Prospective cohort of 72 patients with cryptogenic West syn-
drome admitted to Childrens Central Hospital of Tbilisi from 2001-2002

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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were identified and followed till age 5-6 years. In 2007 67 patients (5
missed) were reevaluated and divided into two groups. I-normal outcome
21 patients, II delayed-46. Epilepsy syndrome and seizure types were
identified in both groups. Groups were compared for timing and type of
treatment, background EEGs, ictal patterns, seizure types, syndrome evo-
lution.

Results: Duration from onset of spasms till any treatment was longer in
group II (p<0.01). Persistence of hypsarrythmia was correlated with poor
outcome (p<0.05). Relapses were more frequent in group II (p<0.05).
Patients treated with ACTH as first line drug had less relapses of spasms
and hypsarrhythmia and better IQ(p<0.005). Hypsarrhythmia in patients
of group II had more asymmetric lateralising features (p<0.05). Seizure
free patients were only in group I. In group II patients had more seizure
types except spasms. Main seizure types were partial seizures in both
groups. Myoclonic-astatic and tonic seizures appeared mostly in group II
(p<0.01). In background activity there was no significant difference in
groups, but regional distribution of focal discharges differed. In group I it
prevailed in centrotemporal, while in group II more prominently
appeared in frontal regions.

Conclusion: Short treatment lag, early cessation of symmetric hypsar-
rhythmia, ACTH treatment, few seizure types and few relapses are pre-
dictors of better neurodevelopmental outcome.

016

‘EPILEPSY WITH MYOCLONIC ASTATIC SEIZURES’
ELECTROCLINICAL FEATURES OF 51 CASES

B. Dalla Bernardina®, L. Giordanot, F. Darra*, E. Fiorini*, S.
Gambarat, P. Accorsit, and E. Fontana*

*University of Verona, Italy and THospital Brescia, Italy

Purpose: According to ILAE Classification MAE is ‘a well defined syn-
drome but its course is variable and many are epileptic encephalopathies’.
In order to contribute to a better definition of the electroclinical features
characterizing the onset and the evolution of MAE the Authors report the
results of an electroclinical study of 51 subjects (39 M, 12 F) aged
between 6y 6m and 36y 3m (mean 13y 4m) longitudinally followed from
seizure onset.

Method: We considered only subjects more than 6 years old at the last
observation without neuropsychological impairment at onset and for
which an EEG polygraphic recording was available characterizing the
onset period and the evolution.

Results: The age at onset is between 16m and Sy5m (mean: 3y 3m). The
seizures characterizing the onset period are: generalized convulsive sei-
zures isolated or in clusters often presenting with a focal onset in nearly
80%, massive myoclonias with generalized PS/W in more than 90%,
myoclonic-atonic attacks with drop or head-drop in nearly 90%, brief
tonic vibratory seizures mainly nocturnal in more than 50% and atypical
absences in almost 50%. 41 subjects (80%) presented a peculiar type of
polymorphous long-lasting or brief epileptic status, appearing as the first
ictal manifestation or during the first two months from onset in 19(37%).
The seizures stopped in 40(78%) often briefly after onset. At follow-up
37 subjects are cognitively normal with learning disabilities in 16, while
14 have a cognitive impairment.

Conclusion: Following a correct clinical and video-EEG polygraphic
assessment MAE appears to be a well recognisable idiopathic myoclonic
epilepsy often with a stormy onset but having a relatively good prognosis
if recognized early and strongly treated.
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017

AGE-DEPENDENT CHANGES IN THE RESPIRATORY
CONTROL OF BRAIN PH AND IN THE THRESHOLD OF
FEBRILE SEIZURES IN RATS AND MICE

K. Kaila*, E. Tolner*, A. Yukin*, J. Voipio*, S. Vanhatalo*, and
S. Schuchmannt

*University of Helsinki, Finland and TNeurowissenschaftliches
Forschungszentrum, Charité, Berlin, Germany

Purpose: Febrile seizures (FS) in humans appear characteristically
between the ages of 6 months and 5 years, but the pathophysiological
mechanism for this specific time window is unclear. Interestingly, experi-
mental FS as studied in rats and mice can be readily induced at a stage of
cortical development that is much more immature than in the human case.
These facts point to a noncortical mechanism that is critically involved in
the generation of FS. We have previously shown that experimental FS are
triggered by a respiratory alkalosis (Schuchmann et al., Nat. Med. 2006,
12: 817-823). Therefore, the maturation of respiratory mechanisms that
influence cortical pH regulation may set the developmental time window
for the occurrence of FS in rodents and also in children. We studied this
question by examining the age-dependence of hyperthermia-induced cor-
tical pH changes in rat and mouse pups.

Method: Experimental FS were induced by raising the body tempera-
ture of rat and mice pups (postnatal days 6-18) using a hyperthermic
environment. Electrographic recordings were used in freely moving ani-
mals to detect seizure onset and threshold. An H+-sensitive electrode was
used for simultaneous measurements of cortical pH before and during
hyperthermia-induced seizures.

Results: In both rats and mice, we found a linear correlation between
age and cortical alkalosis, which showed that the younger animals were
more prone to respiratory alkalosis and consequent FS.

Conclusion: Our data suggest that the maturation of mechanisms that
control brain pH may be responsible for the characteristic age-depen-
dence of febrile seizures. This study was supported by the Sigrid Jusélius
Foundation, the Academy of Finland, and the European Integrated Pro-
ject EPICURE/EFP6-037315.

018

EVIDENCE FOR A GENERATOR OF SPIKE-AND-
WAVE DISCHARGES OF ABSENCE SEIZURES IN THE
GENETIC ABSENCE RATS FROM STRASBOURG
(GAERS)

I. Guillemain, O. David, C. Deransart, and A. Deapulis
INSERM, U836, Grenoble-Institute of Neurosciences, France

Purpose: Absence epilepsy is a nonconvulsive form of epilepsy charac-
terized by episodes of unresponsiveness and by the presence of bilateral,
synchronous and regular spike-and-wave discharges (SWDs) on the
EEG. Recently, a new concept has emerged in the physiopathology of
this epilepsy supporting that SWDs are initiated in a restricted region of
the cortex. The localization of this ‘cortical focus’ and its functional rela-
tionships with other structures were investigated in this work.

Method: In the GAERS model, fMRI/EEG was used to explore the
regions involved during spontaneous SWDs. Local field potential (LFP)
recordings have enabled to determine the relationships between the dif-
ferent regions.

Results: Seizure-related activations were found in the somatosensory
and motor cortex and in the ventrobasal thalamus, structures known to be
involved in the generation of absence seizures. Several areas, as the stria-
tum, were found deactivated, supporting the involvement of the basal
ganglia in the control of these seizures. Using LFP recordings, we found
that SWDs were generated earlier in the somatosensory cortex and
then diffuse to the rest of the cortex and to the ventrobasal thalamus.
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Time-frequency power analysis of these LFP showed a shift of frequency
at the beginning of the seizures.

Conclusion: Altogether these data give new insights to the ictogenesis
process of SWDs and their control. They suggest that the facial somato-
sensory cortex is the trigger zone of SWDs, confirm the involvement of
the thalamo-cortical circuit in the generation of SWD and the role of the
basal ganglia in their control.

019

ROLE OF INHIBITION-RELATED PARAMETERS IN
THE GENERATION OF ICTAL ACTIVITY IN THE
ENTORHINAL CORTEX

F. Wendling*, L. Uvat, E. Labyt*, and M. de Curtist

*Inserm U642, University of Rennes, France and tIstituto
Nazionale Neurologico, Milano, Italy

Purpose: The general purpose of this work is to interpret epileptiform
activity (local field potentials — LFPs -) using neurophysiologically-rele-
vant computational models in the context of TLE. In this study, a model
of the entorhinal cortex (EC) is described and used to infer information
about the evolution of GABAergic inhibition-related parameters during
the transition from interictal to ictal activity in an experimental model of
ictogenesis.

Method: A combined computational/experimental approach was car-
ried out. A macroscopic (neuronal population level) model of the EC was
elaborated. The model accounts for the main sub-populations of neurons
and interneurons present in the deep and superficial layers of the EC as
well as for their synaptic interactions (glutamatergic and GABAergic).
Electrophysiological data were recorded from the EC in the Guinea pig
isolated brain. Seizures were induced using bicuculline (GABAa receptor
antagonist).

Results and Conclusion: Quantitative comparison between simulated
and actual LFPs demonstrated the capacity of the model to generate very
realistic signals. A parameter sensitivity analysis and a stability analysis
allowed us to identify parameter-related conditions for the emergence of
epileptic activity. In particular, insights were gained about the role of
GABAa,fast- and GABAb-receptor-mediated inhibition in the generation
of ictal fast onset and burst activities, respectively.

References: Labyt, Frogerais, Uva, Bellanger, Wendling (2007) Model-
ing of entorhinal cortex and simulation of epileptic activity: insights into
the role of inhibition-related parameters, IEEE TITB, 11(4):450-61.
Labyt, Uva, de Curtis, Wendling (2006) Realistic modeling of entorhi-
nal cortex field potentials and interpretation of epileptic activity in the
guinea pig isolated brain preparation. J Neurophysiol., 96(1):363-377.

020

NEURONAL-ASTROCYTE INTERACTIONS DURING
INTERICTAL AND ICTAL DISCHARGES IN THE ISO-
LATED GUINEA PIG BRAIN PREPARATION

M. de Curtis*, L. Uva*, F. Vetrit, M. Brondii, S. Sulis Satot,

G. Rattot, and G. Carmignoto§

*Fondazione Istituto Neurologico Carlo Besta. Milano, Italy;
tInstitute of Neuroscience CNR, Pisa, Italy; tNEST, Scuola
Normale Superiore, Pisa, Italy and §Institute of Neuroscience
CNR And Dept. Experimental Biomedical Sciences, University
of Padova, Padova, Italy

Epileptic discharges can organize in interictal patterns and seizure-like
(ictal) events. Recent findings from hippocampal slices demonstrated
that glutamate released from astroglia generates synchronous activities in
pyramidal neurons (Fellin et al., Neuron. 2004; 43:729-43) and suggest
that a dysregulation of neuron-astrocyte reciprocal signaling could con-
tribute to epileptiform activities.

Purpose: the aim of our study was to investigate a possible role of astro-
cytes in generation, maintenance and cessation of epileptiform activities
in a close-to-in vivo condition, i.e., the isolated guinea pig brain main-
tained in vitro by the arterial perfusion.

Method: epileptiform activity characterized by recurrent interictal
spikes and ictal discharges was induced in the isolated guinea pig brain
maintained in vitro by 3 min arterial perfusion with the GABAergic
receptor antagonist bicuculline (50uM) . Field potential recordings and
2-photon imaging of Ca2+ signals from neurons and astrocytes were
simultaneously performed in the medial entorhinal cortex, after bulk
loading of the Ca2+ sensitive dye Oregon Green BAPTA-1 AM (20 puM).

Results: The analysis of the imaging signal showed that the calcium
changes in neurons and neuropile followed with great temporal fidelity
the field recordings. Such a strict correlation is not found with the cal-
cium signal measured in astrocytes that are not significantly activated
during interictal discharges. In contrast, astrocytes are massively and syn-
chronously recruited during the initial phase of ictal-like discharges.

Conclusion: Our data suggest that astrocytes play distinct roles during
the different phases of the neuronal discharges that characterize the epi-
leptiform activity.

021

OSCILLATORY LOCAL FIELD POTENTIAL ACTIVITY
IS REDUCED AT HIGH-BETA AND HIGH-GAMMA
FREQUENCIES IN BASAL GANGLIA REGIONS OF
AMYGDALA-KINDLED RATS

M. Gernert, J. Chiang, and S. Kiicker

University of Veterinary Medicine, Hannover, Germany

Purpose: The study aimed to assess whether amygdala-kindling in rats
induced alterations in local field potential (LFP) oscillations of basal gan-
glia regions.

Method: Adult female Wistar rats were fully kindled by daily stimula-
tion of the right amygdala. Sham-kindled and naive rats served as con-
trols. LFP activities were recorded bilaterally from globus pallidus (GP)
and substantia nigra pars reticulata (SNr) in freely moving rats. The
recordings were obtained from chronically implanted bipolar electrodes
one hour, one day, two weeks, and four weeks after a generalized kindled
seizure. Artifact-free sweeps of 1 sec each were analyzed by the Fast Fou-
rier transform in different bands over a broad frequency range.

Results: Preliminary data revealed that synchronization in high fre-
quency bands is suppressed in kindled rats. One day after a kindled sei-
zure, oscillatory LFP activities were significantly reduced at high-beta
(20.5-35 Hz) and at high-gamma (60-90 Hz) frequencies in the right SNr
in kindled rats versus naive controls (p<0.05; unpaired t-test). Four weeks
after a kindled seizure, oscillatory LFP activities were significantly
reduced in the left GP at high-gamma frequency (60-90 Hz) in kindled
rats versus naive controls (p<0.05).

Conclusion: The data support previous single-unit recordings showing
kindling-induced changes in the right SNr one day after a kindled seizure.
The basal ganglia motor and limbic loops are thought to be separated ana-
tomically and functionally processed by independent oscillatory frequen-
cies. The data indicate that the motor loops rather than the limbic loops
experienced seizure/kindling-induced modulations over time.

Supported by a Fulbright Grant to JC.

022

THE DIURETIC NKCC1 ANTAGONIST BUMETANIDE
BLOCKS ONGOING SEIZURES BUT DOES NOT PRE-
VENT THE FORMATION OF AN EPILEPTOGENIC
MIRROR FOCUS

1. Khalilov, R. Nardou, and Y. Ben-Ari

Inserm U901-Inmed, Marseille, France

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Purpose: In immature neurons, the Na+-K+-2CIl- co-transporter
(NKCC1) facilitates the accumulation of CI- and depolarizing actions of
GABA. The NKCCl diuretic compound bumetanide attenuates acute sei-
zures in neonatal animals but it is not known whether it also operates on
secondary epileptogenesis.

Method: We used a triple in vitro chamber that accommodates the
two immature intact hippocampi and their connecting commissures in
3 independent compartments (Khalilov et al., 2003. Nature Neurosci.,
6, 1079-1085.). Kainate was applied to one hippocampus generating
seizures that propagate to the naive contralateral side. After a deter-
mined number of seizures, the connecting axons were severed and the
generation of ongoing seizures by the naive side examined. Using
single NMDA and GABA (A) channel recordings the resting mem-
brane potential (V rest) and driving force of GABA (DF GABA) were
determined.

Results: We report that bumetanide reduced the excitatory actions of
GABA and blocked seizures in the epileptic mirror focus. However,
continuous application of bumetanide to naive neurons did not prevent
the formation by propagated seizures of an epileptogenic mirror focus.
Bumetanide significantly reduced depolarizing DFGABA without
affecting resting membrane potential. However, in presence of bumeta-
nide, [C] — ]i remained higher in epileptic than control neurons. Results
suggest that seizures augment [Cl -]I partly by a NKCC1 independent
mechanism.

Conclusion: Bumetanide is an efficient anticonvulsive agent but not an
antiepileptogenic one.
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023

INFLAMMATION, ANGIOGENESIS AND BLOOD-
BRAIN BARRIER DAMAGE IN EPILEPTOGENESIS

T. Ravizza*, B. Gagliardi*, J. Marcon*, F. Noé*, M. Lerner-
Natolit, and A. Vezzani*

*Mario Negri Inst For Pharm Res, Milano, Italy and TInsitut

De La Santé Et De La Recherche Medicale U661, F34094
Montpellier, France

Purpose: Brain inflammation, angiogenesis and increased blood—brain
barrier (BBB) permeability occur in adult rodent and human epilepto-
genic brain tissue. No information is available if inflammation is respon-
sible for neovascularization and BBB damage; moreover, the
contribution of these factors to epileptogenesis is largely unexplored.
This study addresses the role of inflammation and putatively-related
events in epileptogenesis using a developmental approach since the pro-
pensity to develop spontaneous seizures, therefore the induction of epile-
ptogenesis, is age-dependent and increases with brain maturation.

Method: Immunohistochemical analysis of inflammation, angiogenesis
and BBB permeability was done in postnatal day (PN)9 and PN21 rats, 4
h, 1 week and 4 months after induction of status epilepticus (SE). Angio-
genesis (laminin immunostaining and intraluminal FITC-albumin) and
BBB permeability (parenchymal extravasation of albumin and IgG) were
spatiotemporally correlated with the extent of inflammation (IL-1 induc-
tion and glia activation) in forebrain.

Results: SE in PNO rats did not induce inflammation, angiogenesis or
changes in BBB permeability nor spontaneous seizures in adulthood. SE

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

in PN21 induced inflammation, angiogenesis and changes in BBB per-
meability in the hippocampus during epileptogenesis, but only in a frac-
tion of rats. Epilepsy was induced in ~80% of adult rats exposed to SE at
PN21; these rats showed the three phenomena concomitantly while rats
without spontaneous seizures did not. Inflammation preceded the onset
of angiogenesis and BBB damage.

Conclusion: There is a close spatiotemporal relationship between
inflammation, angiogenesis and BBB damage; these phenomena occur in
the rat hippocampus only when epileptogenesis is induced and spontane-
ous seizures eventually occur. Source of support: DANA Foundation,
Negri-Weizmann Programme.

024

ACCUMULATION OF SERUM IGGS IN NEURONS OF
EPILEPTIC FOCUS: WHICH IMPACT ON NEURONAL
FUNCTION?

A. Lebrun, M. Morin, M. Rousset, G. Alonso, and

M. Lerner-Natoli

CNRS-UMRS5203, Inserm-U661, UM 1, UM2, IGF, Montpellier,
France

Purpose: We previously described a blood-brain barrier (BBB) break-
down leading to serum-protein leakage in the hippocampus of patients
with intractable temporal lobe epilepsy. An accumulation of immuno-
globulin G (IgG) was obvious in parenchyma and also in neurons. We
hypothesized that IgGs play a role in hyperexcitability and/or neurotoxic-
ity in the epileptic focus. To investigate the effects of IgGs on neuronal
function, we developed different models.

Method: In vivo models: (1) chronic, lesional limbic epilepsy (pilocar-
pine-induced SE), (2) nonlesional model of hyperexcitability (pentylene-
tetrazol kindling). By immunohistochemistry and electron microscopy,
we checked the localization and morphology of IgG-positive neurons. In
vitro, we tested the toxicity of various concentrations of IgG on cultured
NG108-15 cell line.

Results: In both in vivo models, we observed IgGs accumulation in
pyramidal neurons and interneurons, mainly in the CA3 hippocampal
area as soon as the first seizure. These neurons appeared picnotic and
eosinophilic. In the chronic phase, they lost synaptic densities and were
ensheathed by astrocytes. In vitro, IgGs were taken up by NG108-15 cells
and were toxic at the dose of 10pg/ml in 24h.

Conclusion: Therefore, in rat limbic epilepsy, the neuronal accumula-
tion of IgGs following seizure-induced BBB disruption does not depend
on the severity of lesions. IgG uptake seems to be deleterious for neurons,
suggesting that they are implicated in neuronal dysfunction. The specific
effect of IgGs on neurons, in terms of excitability, toxicity or autoimmu-
nity needs to be thoroughly investigated to understand its participation in
epileptogenesis.

025

NEUROGENESIS IN THE DENTATE GYRUS: ADAP-
TIVE ALTERATIONS OF SYNAPTIC DRIVE ON CELLS
BORN IN EPILEPTIC AND INFLAMMATORY ENVI-
RONMENT

M. Kokaia

Lund University Hospital, Wallenberg Neuroscience Center,
Sweden

Purpose: Neurogenesis in the dentate gyrus of the hippocampus contin-
ues even during the adulthood, and is up-regulated by various stimuli to
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the brain, among others, by epileptic seizures. We have previously
demonstrated that newly born dentate granule cells in the epileptic
hippocampus have decreased excitatory and increased inhibitory synap-
tic drive, which might mitigate increased excitability in the dentate gyrus
(Jakubs et al., Neuron 2006).

Method: Since inflammatory processes are closely associated, and con-
tribute to the pathological environment in the epileptic hippocampus, we
asked whether inflammation itself could modify synaptic afferent inputs
to the newborn cells in the dentate gyrus. To induce inflammation with-
out associated seizures or cell death, we injected lipopolysaccharide
(LPS) into the hippocampus. The newborn cells were labeled by GFP
gene-containing retroviral vector injection.

Results: LPS-induced inflammation increased excitatory drive, as mea-
sured by sEPSCs, onto both ‘pre-LPS’ and ‘post-LPS’ born granule cells,
to the same extent. However, the inhibitory drive (sIPSCs) onto the post-
LPS born granule cells (i.e., cells born into the inflammatory environ-
ment), increased significantly more as compared to those born before
LPS treatment (i.e., born in normal environment). This difference in
afferent inhibitory drive was no longer observed after blocking action
potentials by TTX application.

Conclusion: This would imply that inhibitory synapses formed on the
newborn granule cells in the inflammatory environment increase
release of GABA in response to action potentials. Our data show for
the first time that inflammation alters synaptic excitability of the den-
tate gyrus, and that new cells born in this environment could modulate
their afferent inhibitory synapses to functionally normalize the dentate
circuitry.

026

DEFICIENT PROPENSITY OF ADULT HUMAN HIPPO-
CAMPAL STEM/PRECURSOR CELLS TO BUILD NEU-
RONS CORRELATES STRONGLY WITH MEMORY
DYSFUNCTION IN PATIENTS WITH TEMPORAL LOBE
EPILEPSY

F. Siebzehnrubl*,t, E. Pauli*, R. Coras*, D. Weigel*,

M. Buchfelder*, H. Stefan*, and I. Blumcke*

*Univ Erlangen, Germany and tMcKnight Brain Institute,

Univ Florida, Gainesville, FL, USA

Purpose: The hippocampal formation is essentially involved in the for-
mation of conscious memories for facts and events and neurological dis-
eases affecting the hippocampus associate with severe memory deficits,
i.e. temporal lobe epilepsies. In animal models, the neurobiological sub-
strate to encode memory has been shown to associate with the generation
of new neurons in the dentate gyrus (neurogenesis).

Method: Here, we analyzed the differentiation potential of hippocampal
precursor cells derived from human epilepsy specimens and found that
their ability for neuronal differentiation strikingly correlates with the
patients’ memory function. Compared to spontaneous neuronal differen-
tiation in 3% of cells, inhibition of histone deacetylation increased this
number to 60-71%.

Results: The propensity of hippocampal precursor cells to generate neu-
rons was significantly associated with the patients’ learning capacity
tested prior to neurosurgical resection by intracerebral amobarbital injec-
tion (WADA). No other feature of the respective clinical history could be
identified to contribute to hippocampal neurogenesis, i.e. seizure onset
and duration or antiepileptic medication. Microscopic examination of the
resected hippocampus revealed significant granule cell loss in the inter-
nal limb of the dentate gyrus in those patients with compromised learning
and memory formation.

Conclusion: Our data experimentally confirm the impact of hippocam-
pal neurogenesis for learning in humans, as previous experiments have
successfully proven in animals.

027

AN EARLY MRI BIOMARKER FOR THE EVOLUTION
OF HIPPOCAMPAL INJURY FOLLOWING LITHIUM
PILOCARPINE-INDUCED CONVULSIVE STATUS EPI-
LEPTICUS

M. Choy*, M. Lythgoe*, K. Chuengt, D. Thomast, D. Gadian*,
and R. Scort*

*UCL-Institute of Child Health, London, UK and tUCL, London,
UK

Purpose: Convulsive status epilepticus (CSE) in humans can cause hip-
pocampal injury that may continue to evolve over a period of apparent
quiescence to mesial temporal sclerosis associated with epilepsy and cog-
nitive impairment. Identifying a biomarker of hippocampal atrophy will
allow early testing of therapeutic strategies. This study investigates
whether multiparametric MRI can be used to identify such a biomarker.

Method: Pilocarpine (n=9) or saline (n=7) was administered to adult
Sprague-Dawley rats. Quantitative MRI measurements of T1, T2, diffu-
sion and CBF were performed before injection and post-CSE on days 0,
1,2,3,7, 14, 21. Hippocampal volumes were also measured. Statistical
analyses were performed using repeated measures ANOVA, principal
component analysis (PCA), and regression analysis.

Results: Significant time-dependent differences were observed for hip-
pocampal T1, T2 and CBF and peaked 2 days post-CSE (p<0.001). Diffu-
sion decreases were also observed. PCA on the peak changes on day 2
identified a component weighted towards T1, T2 and CBF. Regression
analysis of this component with volumes on day 21 indicated a strong
relationship between the day 2 changes and volumes on day 21
(R2=0.899, F=44.5, p=0.001).

Conclusion: These data demonstrate that noninvasive multiparametric
MRI at 2 days post-CSE can predict the evolution of hippocampal injury
on day 21 in the lithium-pilocarpine model. In humans, T2 increases dur-
ing the early period have been reported post-CSE1. Further studies are
required to determine whether early MRI can be used as a biomarker in
patients.

Reference:
1. Scott RC et al. (2002) Brain 125:1951-1959.

028

QUANTITATIVE T2 MAPPING AS A POTENTIAL MAR-
KER FOR SEVERITY OF POSTTRAUMATIC DAMAGE
AFTER FLUID PERCUSSION BRAIN INJURY IN RATS

1. Kharatishvili, A. Sierra, R. Immonen, O. Grohn, and

A. Pitkanen

A.L Virtanen Institute For Molecular Sciences, University of
Kuopio, Finland

Purpose: Occurrence of posttraumatic epilepsy (PTE) positively corre-
lates with severity of traumatic brain injury (TBI). This project aimed to
identify reliable markers for severity of posttraumatic tissue damage at
an early, seizure free stage in a clinically relevant model of closed head
injury, which results in PTE in severe cases.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Method: Lateral fluid-percussion injury was used as a model of TBIL.
Adult male Sprague-Dawley rats (n=48, 12 controls) were divided into
moderate (mTBI) and severe (sTBI) groups according to impact strength.
MRI data were acquired 3 days postinjury. Motor deficits were analyzed
using neuroscore and beam balance (BB) tests 2 and 3 days postinjury,
respectively. Spatial learning and memory was tested in Morris water
maze (MWM) 10 days postinjury.

Results: T2 values in the lesion area were higher in injured animals
compared to controls (p<0.01), and in sTBI compared to mTBI (p<0.01).
T2 values in the hippocampus ipsilateral to injury were increased in TBI
animals compared to controls (p<0.01). Latency in MWM correlated pos-
itively with the increased T2 values of the lesion (p<0.001) and the hippo-
campus (p<0.05). Neuroscore and BB test results showed negative
correlations with T2 values of the lesion (p<0.001). Also, neuroscore cor-
related negatively with T2 values of the hippocampus ipsilateral to
injury.

Conclusion: Quantitative T2 measurement of the lesion and hippocam-
pus early after TBI can serve as an indicator of the severity of posttrau-
matic tissue damage and functional impairment and thus, has a potential
as a clinical marker for identification of individuals with elevated risk of
PTE.
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029

AN AUTOMATED SEIZURE DETECTION ALGORITHM
FOR LONG-TERM ECoG RECORDINGS: AN EFFI-
CIENT AND FAST SCREENING TOOL FOR PRESURGI-
CAL EVALUATION

R. Hopfengdirtner, B. Kasper, F. Kerling, D. Weigel, M.
Buchfelder, and H. Stefan

University Hospital Erlangen, Erlangen, Germany

Purpose: To present an efficient algorithm for the offline-detection of
epileptic seizures in intracranial EEG recordings providing a high sensi-
tivity and a low rate of false detections without requiring any prior infor-
mation about the seizure type.

Method: For the detection of rhythmic activity during seizure evolution
we have developed an algorithm based on short time Fourier transform
(STFT). The integrated and averaged power was computed in different
frequency bands (3—12 Hz, 12—18 Hz) for special multi-channel detection
montages. All ECoG data (1578 hours) recorded from chronically
implanted strip, grid and depth electrodes were analyzed using the same
fixed parameters. A total of 15 patients suffering from pharmacoresistant
epilepsy displaying 124 seizures of various types were investigated. The
seizure detection performance measures sensitivity and number of false-
positive events/hour (FPH) were determined.

Results: For the frequency band 3—12 Hz the sensitivity was 85,2% and
FPH was 0,12/h. The combination of both frequency bands yielded a
higher sensitivity of 90,8% while FPH was 0,4/h.

Conclusion: Using the described fixed parameters the proposed method
provides for all patients a high sensitivity while the number of false-posi-
tive events is quite low. In addition, the algorithm provides an easy user
tuneability of parameters for the detection of patient specific seizures
including subclinical events. The algorithm might be capable to make a
substantial contribution to the diagnostic gain of long-term ECoG moni-
toring during presurgical assessment.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

030

SOURCE LOCALIZATION OF SCALP-EEG INTERIC-
TAL SPIKES IN POSTERIOR CORTEX EPILEPSIES
INVESTIGATED BY HR-EEG AND SEEG.

M. Gavaret*, 1,1, A. Trébuchon*1,1, F. Bartolomei*, 1,1,

P. Marquis* T, A. McGonigal*,1,}, F. Wendling§, ",

J. Régis* 1,** J. Badier*,T, and P. Chauvel*,7,1

*INSERM UMR 751, Laboratoire De Neurophysiologie Et
Neuropsychologie, France; TAix Marseille Université, Faculté
De Médecine, Marseille, F-13000, France; fAssistance Publiq-
ue Hopitaux De Marseille, Hopital De La Timone, Service De
Neurophysiologie Clinique, Marseille, F-13000, France; §IN-
SERM, U642, Rennes, F-35000, France; Y Université De Rennes
1, LTSI, Rennes, F-35000, France; and **Assistance Publique
Hopitaux De Marseille, Hopital De La Timone, Service De
Neurochirurgie Fonctionnelle, Marseille, F-13000, France

Purpose: To determine the validity of scalp-EEG interictal spike (IIS)
source localization in posterior cortex epilepsies (PCE).

Method: 11 patients with drug-resistant PCE were studied with high-
resolution EEG (HR-EEG) and SEEG. 64 scalp channels, a realistic head
model, and different algorithms (MUSIC and equivalent current dipoles)
were used. Results were compared to intracerebral (stereoelectroenceph-
alography (SEEG)) recordings. For SEEG, a semiautomatic detection of
intracerebral IIS was used, allowing a classification of intracerebral 1IS
into one of three groups: Medial, Lateral and Medio-Lateral.

Results: In the Medial group (2 patients), scalp-EEG IIS were usually
absent for one patient whereas for the other, scalp-EEG IIS were subcon-
tinuous, predominantly contralateral to the source and accurately local-
ized by HR-EEG. In the Lateral group (2 patients), scalp-EEG IIS were
sub-continuous and accurately localized. In the Medio-Lateral group (7
patients), intracerebral interictal distribution was complex and bilateral
for 4/7 patients. Source localizations were able to determine only a part,
whether lateral or medial, of the intracerebral interictal distribution.

Conclusion: The accuracy of scalp-EEG IIS source localization is
dependant on the type of intracerebral interictal distribution. In the most
frequent type of PCE, patients proved to have a complex interictal distri-
bution between both medial and lateral cortices and source localizations
always underestimated intracerebral IIS. In cases where interictal sources
were quite focal, interictal sources were localized with accuracy, even in
medial occipital lobe structures.

031

PHOTOSENSITIVITY IN FAMILIES WITH EPILEPTIC
PHOTOSENSITIVE PATIENTS

D. Stankovic Jankovic, B. Jocic-Jakubi, M. Jovanovic, and

M. Mitic

Medical School Of Nis, Serbia

Purpose: Photosensitivity or photoparoxysmal response (PPR) is a com-
mon and highly heritable electroencephalographic trait characterized by
an abnormal visual sensitivity of the brain during intermittent photic
stimulation (IPS). We investigate the presence of photoparoxysmal
response (PPR) in families with photosensitive probands with epilepsy.

Method: Examination of the EEG records in 16 patients aged 8-20
years, who were diagnosed having epilepsy (14 IGE and 2 with focal epi-
lepsy), with PPR and 37 members of their families (both parents and sib-
lings). We looked at response during IPS in both parents and siblings of
probands with epilepsy and tried to answer how much PPR is important
for having seizures in siblings.

Results: In 62,5% of examined family members we found PPR (43,5%
siblings, 19% parents). A half (50%) of siblings is photosensitive, and
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majority of them have seizures (57%). All siblings with seizure have
shown generalized PPR (Type 3 or 4 Waltz). Thirteen percent (13%) of
parents have PPR, 8,6% of them have seizures. Photomyoclonic response
was found in 5 parents (21%), and in only 2 siblings. No one parent and
only one sibling had photoconvulsive response during PPR.

Conclusion: Most members of family with epileptic photosensitive
patients are photosensitive, mainly siblings. A half of photosensitive sib-
lings have seizures, and PPR in them is very important for high risk for
having seizures. These results can be explained with age-dependent pene-
trance of PPR.

032

PROGNOSTICATION OF AWAKENING AFTER POST-
ANOXIC STATUS EPILEPTICUS

A. Rossetti*, L. Liaudet*, M. Oddo*, and P. Kaplant

*CHUYV, Lausanne, Switzerland and TJohns Hopkins Bayview
Medical Center, Baltimore, MD, USA

Purpose: Cardiopulmonary arrest (CPA) survivors may develop postan-
oxic status epilepticus (PSE), often considered an accurate predictor of
poor outcome and therefore not treated. However, some exceptions have
been sporadically reported. Our aim is to describe characteristics of
patients awakening after PSE, in order to define a subgroup that may
deserve specific treatment.

Method: Case series of subjects who exhibited consciousness improve-
ment beyond vegetative state. Patients were identified from an ambispec-
tive survey at the CHUV, Lausanne, since 1999; one additional patient
was recently observed at Johns Hopkins Bayview Medical Center, Balti-
more. Clinical and electrophysiological parameters were analyzed. Fol-
low-up was assessed at 3—5 months.

Results: We found 6 patients: 4 men, aged 42—68 years; resuscitation
lasted 20—45 minutes; all underwent transitory therapeutic hypothermia.
PSE was noted clinically after 1-2 days in 4 patients, and on EEG only
after 3—4 days in 2. All had preserved brainstem reflexes and cortical
somatosensory evoked potentials (SSEPs; recorded in 4). The first EEG
showed preserved background activity reactive to stimuli in all subjects.
Treatment consisted of various AEDs including benzodiazepines, and
additional propofol in 4 patients. One subject died of pneumonia in mini-
mal conscious state after 17 days; at follow-up, 3 had severe and 2 mini-
mal to moderate cognitive impairment.

Conclusion: Patients with PSE but preserved brainstem reflexes, corti-
cal SSEPs, and reactive EEG background activity may awaken and have
a favorable outcome if their condition is treated as status epilepticus. In
the prospective CHUV cohort, 2/2 patients with this profile awoke out of
27 with PSE.

033

A COMPARATIVE STUDY OF MYOCLONUS IN SIALI-
DOSIS AND UNVERRICHT-LUNDBORG DISEASE

L. Canafoglia*, S. Franceschetti*, G. Uziel*, R. Guerrinit,

E. Visani*, and F. Panzica*

*IRCCS Foundation Carlo Besta Neurological Institute, Milan,
Italy and tMeyer Foundation Child Hospital, Florence, Italy

Purpose: Action myoclonus is the main symptom in adult patients with
sialidosis and in patients with Unverricht-Lundborg disease (ULD). It
frequently takes a quasi-rhythmic course during posture maintenance. In
most patients central fast EEG rhythms are associated with rhythmic
jerks. Our study was aimed at detecting the distinctive features of myoc-
lonus recorded in three sialidosis and seven ULD patients.

Method: In each patient, we evaluated the EEG-EMG coherence by
means of autoregressive models. Moreover, in each patient we evaluated
somatosensory evoked potentials (SSEPs) and long loop reflexes (LLRs).

Results: Myoclonus was more severe in sialidosis patients, while it
resulted in a variable motor impairment in ULD patients. All patients had
rhythmic myoclonus. In all patients, the coherence spectra showed a main
peak in beta band. In sialidosis patients, the relative power of the main
coherence peak was significantly higher (45.8+2.5 vs. 34.3+5.4; p<0.05)
and the band width was significantly narrower (3.3£0.4 vs. 4.5+0.6;
p<0.01) with respect to those measured in ULD patients. The SSEP
amplitude was not significantly different in the two groups, while LLRs
had a peculiar shape including well distinct multiple components in siali-
dosis patients, probably reflecting the especially rhythmic recurrence of
the jerks.

Conclusion: We propose that consistently rhythmic myoclonus is a
peculiar feature in sialidosis patients and that the rhythmic repetition is
responsible for an especially severe motor impairment.

034

WORKING MEMORY PROCESSES IN THE MEDIAL
TEMPORAL LOBE

N. Axmacher* T, M. Henseler*,}, D. Schmitz*,}, M. Cohen*,1,§,
C. Elger*,1, and J. Fell*

*University of Bonn, Bonn, Germany; TLife And Brain Center of
Academic Research Bonn, Germany; {University of Applied
Sciences Remagen, Remagen, Germany and §University of Cali-
fornia, Davis, CA, USA

Purpose: In contrast to classical findings that the medial temporal lobe
(MTL) specifically underlies long-term memory, recent data suggest that
MTL structures may also contribute to working memory (WM). How-
ever, the neural mechanisms by which the MTL supports WM have
remained unknown.

Method: We investigated this issue using a serial Sternberg paradigm
and a word list learning task both in human epilepsy patients with intra-
cranial EEG (iEEG) electrodes and in healthy subjects using functional
MRI (fMRI). Both univariate (DC potentials and cross-frequency cou-
pling in iEEG; BOLD activity in fMRI) and bivariate measures (phase
synchronization in iEEG; functional connectivity in fMRI) were calcu-
lated.

Results: The iEEG data showed significant negative DC shifts with
increasing load (Sternberg task) and for later list positions (word list
learning task), reminiscent of an enhancement of sustained activity.
BOLD responses were specifically increased in the hippocampus during
encoding and maintenance of an increasing number of items. Next, we
calculated functional connectivity between category-specific regions in
the inferior temporal cortex and MTL regions. We found that phase-syn-
chronization between the IT cortex and the rhinal cortex, and between the
rhinal cortex and the hippocampus, increased with WM load, indicative
of an enhanced recruitment of medial temporal networks during multi-
item WM. The extension of the networks defined by functional connec-
tivity in fMRI decreased with WM load. Finally, we investigated the
mechanism of multiitem WM by calculating cross-frequency coupling in
the MTL. We found that modulation occurred during a more extended
phase range for higher memory load and predicted individual perfor-
mance.

Conclusion: Taken together, these data indicate that specific neural
activity patterns within the human MTL support WM processes.
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035

ORAL PREDNISOLONE PULSE THERAPY: A WELL-
TOLERATED AND EFFECTIVE TREATMENT REGIME
FOR CHILDREN WITH DRUG-RESISTANT EPILEP-
SIES

M. Wolff, S. Ruf, and 1. Kraegeloh-Mann

Children’s University Hospital, Tuebingen; Germany

Purpose: For many years ACTH and steroids have been used in the
treatment of drug- resistant childhood epilepsies, especially in children
with West syndrome. However, severe side effects have been reported
using ACTH or continuous treatment with steroids, and frequent hospital-
izations are necessary. We propose an alternative treatment scheme using
oral high-dose prednisolone pulses in outpatients.

Method: 25 patients with drug-resistant epilepsies aged 2 months to 16
years were selected: West syndrome N=13, Continuous spike and waves
during slow sleep (CSWS) N=6 (Landau-Kleffner syndrome N=2, atypi-
cal benign focal epilepsy N=4), lesional focal epilepsy with secondary
bilateral synchrony N=4, and childhood absence epilepsy N=2. Treat-
ment consisted of 25mg/kg/d oral prednisolone for three days once a
week for four weeks followed by a variable tapering phase. Epilepsy,
EEG data and adverse effects were documented after four weeks and at
the end of the therapy.

Results: From the 13 children with West syndrome, seven became
seizure free, and hypsarrhythmia disappeared in six. In two children
with CSWS, EEG and cognitive deficits improved markedly. Two chil-
dren with lesional focal epilepsy became seizure free, and EEG nor-
malized. The two children with absence epilepsy improved markedly
after four weeks and became seizure free during follow up. Serious
adverse effects did not occur. Serum cortisol levels remained normal
between the pulses.

Conclusion: Oral prednisolone pulse therapy was effective in about
50% of these children. Severe adverse effects did not occur. Judging effi-
cacy and adverse effects, a broader use of this treatment regime in drug-
resistant childhood epilepsies is suggested.

036

ADJUNCTIVE LEVETIRACETAM IN CHILDREN AGED
1 MONTH TO <4 YEARS WITH REFRACTORY PAR-
TIAL-ONSET SEIZURES: A RANDOMIZED CON-
TROLLED TRIAL

J. Pina-Garza*, D. Ratingt, D. Nordlif, H. Yang§,

J. Schiemann-Delgado§, B. Duncan§, C. Romano§, and

M. Rasmussen§

*Children’s Hospital At Vanderbilt, Nashville, TN, USA;
TEpilepsy Centre Children’s Hospital, University of Heidelberg,
Heidelberg, Germany; }Children’s Memorial Hospital, Fein-
berg School Of Medicine, Northwestern University, Chicago, IL,
USA, and §Clinical Development, UCB Inc, Atlanta, GA, USA

Purpose: To evaluate the efficacy and tolerability of adjunctive leveti-
racetam in infants and young children (1m to <4y) with refractory partial-
onset seizures.

Method: This multicenter, double-blind, randomized, placebo-con-
trolled, inpatient study comprised baseline video-EEG (48h) and evalua-
tion (5d; 1d up-titration; 48h evaluation video-EEG in last 2d). Children
with >=2 partial-onset seizures during 48h baseline video-EEG were ran-
domized to levetiracetam oral solution (40 mg/kg/d [age 1-<6m], 50 mg/
kg/d [age >=6m-<4y]) or placebo.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Results: 175 patients were screened; 116 randomized (60 levetiracetam;
56 placebo; intent-to-treat [ITT] population); 111 completed study.
Responder rate for average daily partial-onset seizure frequency (48h
video-EEG; primary variable) was 43.1% for levetiracetam (modified
ITT [mITT] =58) vs. 19.6% for placebo (mITT=51; OR 3.1 [95%CI, 1.2—
8.3; p=0.013]). Responder rates (levetiracetam vs. placebo) were consis-
tent across all age groups: 54.5% vs. 20.0% for Im-<12m (n=21; OR 4.8
[95%CI, 0.5-62.3]); 47.4% vs. 25.0% for 12m-<24m (n=35; OR 2.7
[95%CI, 0.5-15.4]); 35.7% vs. 16.0% for 24m-<48m (n=53; OR 2.9
[95%CI, 0.7-14.7]). Median reduction from baseline in average daily
partial-onset seizure frequency was 43.6% levetiracetam vs. 7.1% pla-
cebo (median difference 39.2% [95% CI, 17.5-62.2; p<0.001]). 15.5%
levetiracetam vs. 5.9% placebo patients experienced 100% reduction in
partial-onset seizures. Adverse events were reported by 55.0% levetirace-
tam and 44.6% placebo-treated patients (ITT). Somnolence (13.3% lev-
etiracetam, 1.8% placebo) and irritability (11.7% levetiracetam, 0%
placebo) were the most frequently reported adverse events.

Conclusion: Adjunctive levetiracetam is efficacious and well-tolerated
in very young children with refractory partial-onset seizures. Efficacy
was similar across all age groups.

Study sponsored by UCB.

037

METHYLPHENIDATE TREATMENT OF ADHD IN
YOUNG PEOPLE WITH LEARNING DISABILITY AND
SEVERE EPILEPSY: A QUALITATIVE STUDY

S. Aylett® 1,1, T. Fosi* i, T. Lax-Pericall*§, R. Scott* 1,1, and
B. Neville*, 1,1

*National Centre For Young People With Epilepsy (NCYPE),
Surrey, UK, TGreat Ormond Street Hospital For Children NHS
Trust, London, UK; $Neurosciences Unit, The Institute of Child
Health (UCL), London, UK, and §South London And Maudsley
NHS Mental Health Trust, London, UK

Purpose: To review treatment response to methylphenidate (MPH) in
young people with complex epilepsy and attention-deficit hyperactivity
disorder (ADHD).

Method: A retrospective case-note review was conducted at a specialist
residential center for young epilepsy patients. Mean monthly seizure
counts were recorded pretreatment, at 1, 3 and 6 months after starting
MPH. Treatment response to MPH was assessed independently by four
clinicians using Clinical Global Impressions (CGI) scores. Eighteen
patients (6—18 years, 13 male) with epilepsy and learning disability had
DSM-IV ADHD diagnosed between 1998-2005. Epilepsy was refractory
in 17/18, with median onset at 2.3 years. The median age at diagnosis of
ADHD (combined-type in all) was 11.5 years. The median treatment
duration and maximum dose of MPH were 12 months and 0.5mg/kg/day
(range 0.2 —1.2 mg/kg/day).

Results: CGI ratings agreed closely (type A correlation 0.85). 11/18
patients had clear clinical response, 5/18 no clinical response, and 2/18
were equivocal on CGI. Males were more likely than females to be
responders (p=0.049). Responders compared to nonresponders com-
menced MPH younger, had received a lower cumulative number of
AEDs before starting MPH treatment, and were less likely to have severe
learning disability (all p<0.0001). Responders were less likely to have
MPH discontinued for adverse effects (p= 0.02). One patient had signifi-
cant increase in monthly seizures, defined as >25% rise.

Conclusion: ADHD appears to be diagnosed late in children with severe
epilepsy and learning disability. A clinical response to methylphenidate
is obtainable in almost two-thirds of this patient population without a
clinically significant increase in seizure frequency.
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038

KETOGENIC DIET IN THE TREATMENT OF ENCEPH-
ALOPATHY WITH CONTINUOUS SPIKE AND WAVES
DURING SLOW-SLEEP (CSWS): A PILOT STUDY

M. Miranda, M. Atkins, T. Hoffmann, L. Sahlholdt, H. Nielsen,
M. Mortensen, and M. Nikanorova

Danish Epilepsy Centre, Denmark

Purpose: To evaluate the effect of the ketogenic diet (KD) on electro-
clinical features and cognitive functions in children with encephalopathy
with CSWS.

Method: 4 children (3 boys, 1 girl) aged 6-9 years with encephalopathy
with CSWS were included. In all cases CSWS was refractory to the con-
ventional antiepileptic drugs (AEDs), levetiracetam and steroids. KD
was initiated after our standard protocol (ratio 2.5—4:1). Clinical assess-
ment and 24-hour EEG monitoring have been performed once per 3—6
months, neuropsychological testing — once per 6 month. Ketogenic diet
was administered as add-on therapy to AED treatment. The follow-up
comprised 14-30 months (mean 24 months).

Results: At the end of the follow-up period no significant improvement
of the EEG-characteristics was observed. The spike-wave index during
non-REM sleep was unchanged in 3 children and decreased from 95 to 57
% in 1 case. In the same child the appearance of physiological sleep pat-
terns after ketogenic diet treatment was demonstrated. Verbal 1Q, perfor-
mance 1Q and full scale WISCIII have been unchanged in 2 patients and
progressively decreased in the other 2 patients. The diet had also no posi-
tive influence on inattention, hyperactivity and other behavioral distur-
bances.

Conclusion: Ketogenic diet does not seem to be effective in the treat-
ment of encephalopathy with CSWS. However, further studies with more
included patients are needed.

039

UNDERSTANDING HOW DOCTORS AND PATIENTS
MAKE ANTIEPILEPTIC DRUG TREATMENT DECI-
SIONS: A QUALITATIVE EXAMINATION

D. McCorry, T. Marson, and A. Jacoby

Liverpool University, UK

Purpose: While there is increasing interest in understanding how doc-
tors and patients make treatment decisions, little previous research has
focused on understanding antiepileptic drug (AED) decision making. We
undertook a qualitative approach and examined AED decision making
from two perspectives.

Method: (1) Semistructured in-depth telephone interviews with 47
patients were conducted shortly after their hospital consultation with an
epilepsy specialist. The interviews were recorded and transcribed.
Grounded theory, assisted by Nvivo, was used to analyze the data. (2)
Sixty consultations between doctor and patient with epilepsy in a hospital
outpatient setting were recorded and transcribed. Seven informative case
studies were highlighted in detail and interpreted using discourse analy-
sis. Many subjects had both their hospital consultation recorded and an
in-depth telephone interview soon after. The findings provided a means
of ‘data triangulation’ to examine and describe decision making from the
two methodological perspectives.

Results and Conclusion: (1) Seven major themes immerged from the
interviews. Interviewees did not consider specific treatment options prior
to their appointment; they used language to imply the doctor made the
decision and frequently referred to the role of the doctor as being the deci-
sion maker. A deferent-compliant model of decision making dominated.
(2) The consultations were highly focused on the treatment decision. The
doctor chose the treatment option he considered to be in the best interest
of the patient. A model of how decisions were made was devised. The
authors interpret the process of decision making as ‘paternalistic’.

040

HOW SHOULD WE MANAGE REFRACTORY STATUS
EPILEPTICUS FOLLOWED BY DEVASTATING EPI-
LEPSY IN SCHOOL-AGED CHILDREN? OR, IS THE
ANSWER REALLY ANOTHER QUESTION: ‘WHO
SHOULD MANAGE RSE-DESC?’

S. Auvin*® T, O. Gozé-Martineau®, M. Lamblin*, J. Cuisset*,

J. Cuvellier®, F. Leclerc*, and L. Vallée*, T

*CHRU De Lille, Lille, France, and TEA1046, Lille School of
Medicine, Lille, France

Purpose: Recent reports accumulate on Refractory Status Epilepticus
followed by Devastating Epilepsy in School-aged Children. Under differ-
ent names, the same condition was described. The data are consistent
about the pejorative outcome regarding both epilepsy and cognition.

Method: We report clinical, electroencephalographic, neuroimaging
data of five patients. We included all patients with refractory status epi-
lepticus admitted in Pediatric Intensive Care Unit (Lille University hospi-
tal) for anesthetic management of SE. We excluded the patient with a
condition explaining refractory status epilepticus. We analyze our data
comparing to the previous reports. The aims of our study were to identify
early characteristics of this clinical presentation and possible pathophysi-
ological mechanisms.

Results: All patients started refractory status epilepticus after a febrile
illness. None of them had a previous medical history. The initial seizure
was partial in both symptoms and EEG recordings. Biological investiga-
tions suggest a prior viral infection in all of them. Viral encephalitis and
metabolic disease were rule out. One patient died. All the others have a
pharmacoresistant epilepsy and severe cognitive impairement.

Conclusion: As previously reported, the evolution after the initial status
epilepticus is pejorative. Our data suggest that a prior viral infection may
play arole in the start and/or the refractoriness of the initial status epilep-
ticus. We suggest special interaction with intensive care pediatricians for
an early recognition and management. Accumulating data in the acute
phase may be a clue to improve our understanding and the outcome.
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041

SEROTONIN HYPERINNERVATION ABOLISHES
SEIZURE SUSCEPTIBILITY IN OTX2 CONDITIONAL
MUTANT MICE

Y. Bozzi*, P. Tripathi*, L. Di Giovannantoniot, W. Wurst}, and
A. Simeonet

*CNR Neuroscience Institute, Pisa, Italy; TCEINGE Biotecnolo-
gie Avanzate, Naples, Italy and {GSF-Research Center, Munich,
Germany

Purpose: The homeobox-containing transcription factor Otx2 controls
fate determination of midbrain neurons. Mutant mice, in which Otx2 was
conditionally inactivated by a Cre recombinase expressed under the tran-
scriptional control of the Engrailedl (Enl) gene (Enlcre/+; Otx2flox/
flox) show a reduced number of dopaminergic neurons and an increased
number of serotonergic neurons in the ventral midbrain. Despite these
developmental anatomical alterations, Enlcre/+; Otx2flox/flox adult

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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mice display normal motor function. Here, we investigated seizure sus-
ceptibility of adult Enlcre/+; Otx2flox/flox mice.

Method: Seizures were induced by systemic administration of kainic
acid (KA, 20 mg/kg) in control and mutant mice (n = 5 per group).
Behavioral seizure scores were determined over a period of 2-3 hours
after KA, and c-fos mRNA was detected by in situ hybridization.

Results: KA determined prolonged generalized seizures in control mice,
whereas Enlcre/+; Otx2flox/flox mice were completely resistant to KA.
Immunohistochemistry showed increased serotonin (5-HT) and
decreased 5-HT transporter levels in Enlcre/+; Otx2flox/flox mice, as
compared to controls. 5-HT depletion by prolonged pretreatment with
para-chlorophenylalanine (pCPA) fully reestablished KA-seizure suscep-
tibility in Enlcre/+; Otx2flox/flox mice. Accordingly, c-fos mRNA
induction after KA challenge was restricted to the hippocampus in
En1Cre/+; Otx2flox/flox mice, while a widespread c-fos mRNA labeling
was observed throughout the brain of En1Cre/+; Otx2flox/flox mice pre-
treated with pCPA.

Conclusion: Increased serotonin in limbic areas is responsible for sei-
zure resistance in Enlcre/+; Otx2flox/flox mice, thus indicating a promi-
nent role of 5-HT in the control of limbic seizures.

042

ROLE OF GABAA RECEPTOR-MODULATING NEU-
ROSTEROIDS IN THE EPILEPTOGENESIS OF THE
EPILEPTIC MUTANT EL MOUSE

Y. Murashima, and M. Yoshii

Tokyo Metropolitan University, Graduate School Of Human
Health Science, Tokyo, Japan

Purpose: Neurosteroids such as allopregnanolone (THP) act as positive
allostelic modulators of GABAA receptors and have exerted anticonvul-
sant properties. However, their role in the regulation of epileptogenesis is
unclear. It has been shown that circulating levels of THP fluctuate during
development and seizure episodes. Furthermore, both chronic adminis-
trations of THP as well as its withdrawal transiently increase expression
of the alpha4 subunit of the GABAA receptor (GABAARa4) in the brain.
The steroidogenic enzymes, Salpha-reductase (5aR) and 3alpha-hydroxy
steroid dehydrogenase (3aSDH) have been identified as well, indicating
that various cell types are involved in the biosynthesis of neuroactive ste-
roids in the brain. The purpose of the present study is to examine how
GABAA receptor-modulating neurosteroids contribute to the epilepto-
genesis by using epileptic mutant EL mice.

Method: EL mice and their control animal, DDY mice were used. EL
mice show secondary generalized seizures, which initiate primarily at the
parietal cortex and generalize through the hippocampus. In the interictal
period during development, changes of THP, 5aR, 3aSDH and GABA-
ARa4 were investigated by Western blotting in the focus complex (parie-
tal cortex and hippocampus).

Results: In EL mice, levels of the neurosteroid THP and the steroido-
genic enzymes 5aR and 3aSDH were significantly decreased during
developement. They were predominantly down-regulated before experi-
encing frequent seizures. In contrast, the expression of GABAAa4 was
upregulated in EL mice during development.

Conclusion: In the brain of EL mice, neurosteroids are decreased before
experiencing repetitive seizures, which may trigger the ictogenesis. GA-
BAA receptors may become hypersensitive to neurosteroids in compen-
sation.

043

EPILEPSY IN RETT SYNDROME. THE EXPERIENCE
OF THE ISRAELI RETT CENTER

A. Nissenkorn, S. Menascu, and B. Ben Zeev Ghidoni

Sheba Medical Center, Tel Hashomer, Israel

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Purpose: Rett syndrome, X-linked dominant neurodevelopmental disor-
der caused by MECP2 mutations, presents with autistic regression, loss
of hand usage, hand stereotypies and microcephaly. Epilepsy is frequent,
but course and treatment are controversial. Characterizing these features
longitudinally in a large cohort contribute to better definitions and man-
agement.

Method: Charts, EEG’s and v-EEGs retrospective review of 96 patients
(18m—42y), followed at the Israeli Rett Clinic.

Results: 73% of patients have epilepsy, divided into three groups: 5 —
early epileptic variant (first year of life), 41 — onset at 2-5 years (regres-
sion stage), 20 — late onset (after 5 years). Early epileptic variant had
severe seizure types in first year of life, followed by typical Rett picture.
All were MECP2 negative, 1/4 had CDKL5 mutation. In the second
group epileptiform EEG before age 2y was followed by intractable sei-
zures of various types. Nine developed ESES, evolved in 2 to awake
NCS. Late onset group had milder epilepsy. V-EEG was crucial in
excluding nonepileptic behaviors. Mutation presence, type, head circum-
ference or speech preservation did not influence epilepsy course. Valpro-
ate, the most commonly used drug, was relatively effective, controlling
seizures and ESES.

Conclusion: Epilepsy appears earlier and is more severe then previously
described. ESES is relatively common and has negative clinical impact.
Controlling seizures and epileptiform activity may improve alertness and
communication. Use of carbamazepine is guarded in young patients due
to tendency to spike wave generalization. Valproate, despite putative det-
rimental role in Rett pathogenesis (HDAC inhibitor), was helpful and did
not aggravate symptoms.

044

SUPPRESSION OF CALCIUM SIGNALING AND
NEURONAL EXCITABILITY PATHWAYS IN THE
REPROGRAMMED TRANSCRIPTIONAL RESPONSE
TO STATUS EPILEPTICUS AFTER EPILEPTIC PRE-
CONDITIONING

D. Henshall*, G. Mouri*, M. Johnsont, S. Hatazaki*,

C. Bellver-Estelles®, J. Prehn*, R. Mellert, R. Simont, and

E. Jimenex-Mateos*

*Royal College Of Surgeons In Ireland, Dublin, Ireland and
tRobert S. Dow Neurobiology Laboratories, Legacy Research,
Portland, OR, USA

Purpose: Preconditioning brain with a sub-lethal insult generates a dam-
age-refractory state (tolerance) which may derive from genomic repro-
gramming of the response to injury. Brief seizures can function to
precondition brain but the transcriptional response in epileptic tolerance
is unknown.

Method: Presently, we used Affymetrix 430 2.0 microarrays that detect
~39,000 transcripts to compare the transcriptome of mice subject to status
epilepticus alone to that of mice given seizure-preconditioning 24 h
before status epilepticus.

Results: Microarray analysis of hippocampal CA3 subfields 24 h fol-
lowing status epilepticus detected changes of 22 fold to 929 gene tran-
scripts compared to vehicle controls, of which 74% were up-regulated.
Epileptic preconditioning reduced hippocampal CA3 damage caused by
status epilepticus by > 50%. Preconditioned mice subject to status epilep-
ticus showed changes to 1357 genes, with 54% up-regulated. Among
differentially regulated genes, 82% were up-regulated in status epilepti-
cus-only, contrasting 73% down-regulated in tolerance. Gene ontology
analysis for differentially suppressed genes in tolerance identified cal-
cium signaling, ion channels, neurotransmitter receptors and long term
potentiation and the synaptic component as most over-represented.

Conclusion: The present study reveals epileptic tolerance is defined by
selective transcriptional down-regulation which differs from ischemic
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tolerance in the contributions of metabolism, synapse-associated signal-
ing and more limited extent of genomic reprogramming.

045

BUILDUP OF HIGH-FREQUENCY ACTIVITY AND
SYNCHRONY EXPANSION PRECEDES ONSET OF
SEIZURES

P. Jiruska*, J. Fox* W. Chang*, X. Li*, and J. Csicsvarit
*University of Birmingham, Birmingham, UK, and tUniversity
of Oxford, Oxford, UK

Purpose: The mechanisms responsible for preictal changes and transi-
tion to seizures are still not fully understood. In the present work we have
identified high-frequency network activity (HFA) in an in vitro model of
partial epilepsy and investigated its role in the transition to electrographic
seizures.

Method: The experiments were performed on isolated rat hippocampal
slices perfused with artificial CSF containing low calcium (0.2 mM).
Field potentials from hippocampal CA1 region were recorded using mul-
tiple extracellular electrodes. Multiple cell activity was recorded using
tetrodes.

Results: In hippocampal CA1 region, periods between seizures are char-
acterized by presence of low-amplitude HFA (185.9+2.1 Hz). This activ-
ity is generated by small clusters of pyramidal cells and the HFA is a
composite of the low frequency activity of multiple, fluctuating neuronal
clusters. During the preictal period, HFA increases in power (10.9 fold
increase), due to increased action potential firing of pyramidal cells and
the recruitment of ‘silent’ neurons. Multiple electrode recording showed
that HFA build up occurs across the entire CA1 region. However, phase-
synchronization analysis revealed that multiple independent areas of
local synchrony generate HFA, which expand and coalesce immediately
preceding the seizure. The process of synchrony expansion then rapidly
progresses until entire CA1 behaves as one hypersynchronous area.

Conclusion: Understanding the spatial expansion of coherent HFA and
its underlying mechanisms is a promising approach for improving our
understanding of the mechanisms of transition to seizure and perhaps
more immediately, for refining seizure prediction techniques.

Supported by Epilepsy Research Foundation UK.

046

FUNCTIONAL ANALYSIS OF NOVEL KCNQ2 GENE
VARIANTS IN DUTCH PATIENTS WITH BENIGN
FAMILIAL NEONATAL CONVULSIONS (BFNC).

L. Volkers, M. Rook, J. Das, W. Groenewegen, M. van Kempen,
D. Lindhout, and B. Koeleman

University Medical Center Utrecht, Utrecht, The Netherlands

Purpose: Benign familial neonatal convulsions (BFNC) is a rare epi-
lepsy disorder with autosomal dominant inheritance. Mutations in the
potassium channel genes KCNQ2 and KCNQ3 are linked to BFNC.
KCNQ2 and KCNQ3 subunits form tetrameric voltage-gated channels
via assembly of conserved si-domains, located in the carboxy-terminus
of the proteins. This study reports the biophysical and biochemical prop-
erties of p.R588X, p.T359K and p.P410fs11X mutant-KCNQ?2 ion chan-
nels.

Method: Wild-type (WT) and mutant channel cDNAs were
co-expressed in HEK293 cells. Transfection with KCNQ2/3 cDNAs in a
1:1 ratio mimicked WT K+ channel expression in healthy subjects.
Transfection with KCNQ2/KCNQ2-mutant and KCNQ3 cDNA in a
0.5:0.5:1 ratio, mimicked K+ channel expression in patients heterozy-

gous for the KCNQ2 mutations. The resulting potassium currents were
measured using patch-clamp techniques. Immunofluorescent labeling
was performed in CHO cells expressing WT or mutant KCNQ2 and
KCNQ3 a-subunits.

Results: Cells expressing WT heteromeric KCNQZ2/3 channels revealed
large noninactivating, slowly deactivating M-type potassium currents.
Cells coexpressing mutant KCNQ?2 channel subunits, showed a reduction
of ~75% in M-current. The voltage dependence of mutant channel activa-
tion was shifted in the depolarizing direction by 6mV. Immunofluores-
cence of WT KCNQ2/3 combined with membrane staining showed ion
channel expression at the plasma membrane. However, mutant KCNQ2/
3 ion channels showed more robust staining in the Endoplasmatic Reticu-
lum (ER).

Conclusion: The decreased current density and depolarizing shift in
activation mediated by the mutant KCNQ2 channel subunits may be
caused by dominant negative trafficking defects. This may result in
hyperexcitability and is likely to cause epilepsy in neonates.

Tuesday 23 September 2008
11:30-13:00

Hall 6

Platform Session
Neuroimaging

047

FMRI ACTIVATION DURING GENERALIZED EPILEP-
TIFORM DISCHARGES EVOKED BY PHOTIC STIMU-
LATION

F. Moeller*, H. Siebner*, N. Ahlgrimm*, H. Muhle*, S. Wolff*,
O. Granert* R. Boorf, O. Jansen®, U. Stephani*, T, and

M. Siniatchkin*

*University Hospital Kiel, Kiel, Germany and TNorthern Ger-
man Epilepsy Center, Kiel-Raisdorf, Germany

Purpose: Photosensitive individuals respond with epileptiform EEG
discharges to intermittent photic stimulation (IPS). The pathogenetic
mechanisms underlying this photoparoxysmal response (PPR) remain to
be clarified. The present study applied the EEG-fMRI technique to map
changes in regional neuronal activity that is associated with PPR.

Method: IPS was performed during simultaneous recordings of EEG
(Brain Vision@, MR-compatible EEG amplifier) and fMRI (3-T Philips
Achieva scanner) in 14 healthy PPR-positive individuals (mean age:
15ys) and 16 PPR-positive patients with idiopathic generalized epilepsy
(IGE) (mean age: 14ys). Online correction of gradient artifacts using
RecView software (Brainproducts Co.) enabled visual inspection of PPR
throughout the whole recording time.

Results: 3 healthy PPR-positive individuals and 8 PPR-positive patients
with IGE showed generalized PPR during IPS. 6 individuals (5 IGE)
showed PPR related BOLD signal increases in the thalamus. 7 individu-
als (4 IGE) displayed an increase in BOLD signal in medial parietal
areas. BOLD signal decreases were found in areas of the ‘default net-
work’ in 6 individuals (5 IGE) and in the caudate nucleus in 4 individu-
als (3 IGE).

Conclusion: This is the first study showing regional changes in neuronal
activity during PPR. PPR shows an involvement of the same striatothal-
amocortical network that is active in unprovoked generalized spike wave
discharges, namely thalamic activation and a deactivation in default
mode areas and the caudate nucleus. A novel finding was a consistent
activation in medial parietal areas. Whether this area has a specific rele-
vance for pathogenetic mechanisms of PPR has to be evaluated in further
studies.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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048

FEASIBILITY OF A NOVEL, QUANTITATIVE MAGNE-
TIZATION TRANSFER MAPPING TECHNIQUE IN
FOCAL EPILEPSY

N. Focke*, F. Klinker*, M. Nitsche*, P. Dechentt, W. Paulus*,
and G. HelmsTt

*University Hospital Goettingen, Goettingen, Germany, and T
University Hospital Goettingen, MR-Research Group,
Goettingen, Germany

Purpose: Magnetization transfer relies on the interaction of macromole-
cules and water. Recently, an improved (semi-) quantitative MT tech-
nique has been devised that accounts for dependencies of relaxation and
sequence parameters. It yields the MT effect per repetition (delta) and the
T1 relaxation time. In this feasibility study, we assess comparability
between subjects and attempt to quantify pathological processes underly-
ing hippocampal sclerosis.

Method: 3D-FLASH datasets with MT-, PD- and T1-weighting were
acquired from five healthy volunteers at 3T (Siemens Trio). The SNR was
increased by averaging a multi-echo acquisition in high resolution. Maps
of the quantitative MT-term (deltain %) and the T1 relaxation time (in ms)
were calculated and regions of interest were manually drawn in both hip-
pocampi of all subjects. We also examined a patient with focal, pharmaco-
resistant epilepsy and known left-sided hippocampal sclerosis (HS).

Results: In the control group mean values (+/—SD) were MT: (left)
delta=2.34+/-0.10% (left) / 2.38+/0.06% (right) and T1=21234+/-99ms /
21714/-178ms. In the patient with HS ipsilateral (left) sided values
2171+were clearly alterated: delta=1.98% and T1=2609ms. Contralateral
(right) side values were delta=2.26% and T1=2659ms.

Conclusion: In the control group there was a good between subject’s
homogeneity with a coefficient of variation of 3.4% for delta and 6.4%
for T1. In HS the ipsilateral delta value was more than 3 SD below the
control group mean, while the contralateral value was just within 2 SD.
This indicates a clear lateralization. T1 values were larger in the patient
than in controls but equally on both sides. However T1 values were not
bias corrected and are influenced by flip angle inhomogeneities espe-
cially at high field strengths. In conclusion we could show in this pilot
study the general feasibility of a (semi-)quantitative MT paradigm. Delta
values are very stable between subjects and could be useful to identify
pathological changes like hippocampus sclerosis.

049

IMPAIRED FUNCTIONAL CONNECTIVITY NETWORKS
AND WORD FLUENCY IN PATIENTS WITH NONSYMP-
TOMATIC LOCALIZATION-RELATED EPILEPSY

M. Viooswijk*, J. Jansen*,T, M. Majoie*,T, P. Hofman*,

M. De Krom*, W. Backes*, and A. Aldenkamp*, T

*University Hospital Maastricht, Maastricht, The Netherlands
and tEpilepsy Center Kempenhaeghe, Kempenhaeghe, The
Netherlands

Purpose: Cognitive problems frequently occur in patients with chronic
epilepsy. To investigate the neuronal mechanisms underlying cognitive
dysfunction, fMRI of silent word generation and functional connectivity
were studied in relation with cognitive functioning and word fluency.

Method: Thirty-nine patients with nonsymptomatic localization-related
epilepsy (19F, age 39+12y), and 20 healthy controls (11F, age 40+13y)
underwent assessment of IQ (WAIS-IIT) and word fluency (SAN fluency
test; naming animals in 2 minutes). Functional MRI was performed with
a standard covert word generation paradigm. Connectivity analysis com-
prised cross-correlation of motion-corrected signal time-series of the
most strongly activated regions: left middle frontal gyrus (MFG), left
inferior frontal gyrus (IFG), dorsal part of anterior cingulate cortex
(ACCQ), and posterior cingulate cortex (PCC).

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Results: Patients with epilepsy displayed lower IQ values (=20, p<0.01)
and word count in the SAN fluency test (=12, p<0.01). Word generation
activation maps were not different for patients with epilepsy compared to
controls. Patients with epilepsy had significantly lower connectivity val-
ues for all connections of the four regions (p<0.02). For the patients, the
connections ACC-IFG (p<0.01), ACC-MFG (p<0.01) and IFG-MFG
(p=0.01) significantly correlated with IQ. The connection ACC-IFG cor-
related with SAN fluency scores (p=0.01). For controls, the connection
ACC-MFG was correlated with IQ (p=0.05).

Conclusion: A relation between reduced functional connectivity and
word fluency performance was demonstrated in patients with nonsymp-
tomatic localization-related epilepsy. Impaired word fluency perfor-
mance in epilepsy patients could be attributable to reduced functional
connectivity in the language system and provides neuronal basis for cog-
nitive decline in chronic epilepsy.

050

WHITE MATTER CHANGES IN POSTSURGICAL TEM-
PORAL LOBE EPILEPSY

J. Faber*¥, J. Schone-Bake*, T, C. Elger*,+, and B. Weber*,1
*University Hospital of Bonn, Bonn, Germany, and tLife &
Brain Center, Bonn, Germany

Purpose: Secondary structural damage has been reported in several
studies of temporal lobe epilepsy and unilateral hippocampal sclerosis.
We wanted to investigate white matter changes following temporal lobe
surgery in patients with medial temporal lobe (MTL) epilepsy applying
diffusion tensor imaging (DTI).

Method: We acquired DTI data from 41 patients that underwent surgery
for hippocampal sclerosis (right: n=21) between 1996 and 2006 and 39
matched control subjects. DTI images were obtained using a 3T MRI
scanner with 60 gradient directions (resolution: 1.7x1.7x2 mm). FMRIB
Diffusion Toolkit (FMRIB, Oxford) was used for preprocessing and sta-
tistical analysis of DTI data.

Results: Both patients with left- or right-sided surgery exhibit wide-
spread degradation of fractional anisotropy (FA) in main fibre tracts not
limited to the respective temporal lobe. Main fiber-tracts as the uncinate
fasciculus, the fronto-occipital fasciculus, the corpus callosum and the
corticospinal tract on the respective side are also affected. FA is also
decreased in the ipsilateral posterior cingulate gyrus. Patients with left-
hemispheric surgery additionally show affections of the contralateral
temporal lobe, mainly localized in the inferior longitudinal fasciculus.

Conclusion: MTL surgery leads to widespread degradation of fibre
tracts consistent with downstream wallerian degeneration. Left-sided sur-
gery has stronger impact on white matter tracts, which is in line with the
larger and more widespread neuropsychological effects. Because of the
cohort-design of the present study, the side and date of the surgery may
not completely explain the results, as the underlying disease itself might
also cause part of the white matter changes. Further, longitudinal studies
are needed to dissect the influence of the epilepsy and the surgery.

051

DYNAMIC CAUSAL MODELING OF FMRI DATA SUG-
GESTS A FACILITATING ROLE OF THE PRECUNEUS
ON A THALAMOCORTICAL NETWORK DURING GEN-
ERALIZED SPIKE-WAVE DISCHARGES

A. Vaudano*, T, D. Carmichaelt,, R. Thorntont, R. Rodionovt,
K. Hamandit, S. Kiebelf, M. Guye€|, J. Duncant, H. Laufst,§,
and L. Lemieuxt

*Policlinico Umberto I°, University of Rome ‘La Sapienza’,
Rome, Italy; TUCL Institute of Neurology, Queen Square,
London, UK; $Wellcome Trust Centre For Neuroimaging, UCL,
Queen Square, London, UK; §Johann Wolfgang Goethe-Univer-
sity, Frankfurt Am Main, Germany, and CHU TIMONE Et
Université De La Méditerranée, Marseille, France
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Purpose: Absence seizures are characterized clinically by a loss of con-
sciousness and on EEG by generalized spike-wave discharges (GSWD)
thought to be sustained by thalamocortical networks. Using dynamic cau-
sal modelling (DCM) of EEG/fMRI in 9 patients with frequent GSWD,
we examined the causal relationship between GSWD and (sub-) cortical
regions including the precuneus, which is known to sustain conscious-
ness.

Method: Patients were selected whom exhibited significant GSWD-cor-
related haemodynamic signal changes (activation or deactivation) in the
thalamus, the frontal cortex and precuneus [K Hamandi et al. Neuroim-
age 31 (2006); 1700-1710]. Three models were constructed using DCM
postulating bidirectional connections between the thalamus, frontal cor-
tex and precuneus to assess the effective connectivity among them.
GSWD were used as driving input on the thalamus (model A), frontal
cortex (BA10) (model B), and precuneus (model C). Models were com-
pared based on Bayesian information criteria.

Results: Model C (GSWD acting on the precuneus) was the best in 6
patients; model A in 2 patients, while in 1 patient all models were equally
likely.

Conclusion: Given the tested models, our results indicate that during
GSWD the thalamo-(fronto) cortical network is first influenced by the
precuneus. This finding suggests that changes in precuneus activity,
which reflects changes of consciousness and awareness [Cavanna AE,
Trimble MR. Brain (2006) Mar;129:564-83], may facilitate the genera-
tion of GSWD through the thalamic-cortical loop rather than being a
mere consequence of GSWD.

052

EXTRAOPERATIVE CORTICAL STIMULATION FOR
LANGUAGE MAPPING IN INTRACTABLE FOCAL
EPILEPSY: CORRELATIONS WITH TRACTOGRAPHY
OF THE ARCUATE FASCICULUS

B. Diehl*, Z. Piao*, J. Tkacht, R. Busch*, I. Najm*,

W. Bingaman*, and H. Luderst

*The Cleveland Clinic Foundation, Cleveland, Ohio, USA and
University Hospitals Cleveland, Cleveland, Ohio, USA

Purpose: Diffusion tensor imaging (DTI) provides information about
magnitude (diffusivity) and directionality (anisotropy, FA) of water dif-
fusion and allows reconstruction of tracts. The arcuate fasciculus (AF)
connects anterior (Broca) and posterior (Wernicke) language areas. We
hypothesized that essential language areas identified through direct corti-
cal stimulation would colocalize with areas revealing subcortical connec-
tivity via the AF.

Method: 14 patients with left hemispheric epilepsy and left hemisphere
language dominance underwent invasive evaluations for localization of
the epileptogenicity and functional mapping. DTI and T1 volumetric
scans were coregistered and the grid electrodes identified, and the AF
was reconstructed from a region lateral to the corona radiata on the FA
map. Colocalization, defined as less than 1cm between the AF and the
electrode positions delineating language cortex, was visually assessed 6
months apart with excellent reliability (Cronbach’s alpha =.98).

Results: Grid coverage and areas stimulated varied based upon the
clinical indication. A total of 71 grid contacts were overlying language
cortex. 19 contacts in eight patients were over Broca’s area, 16 of which
(84.2%) colocalized with the AF. 52 contacts in 10 patients were on
Wernicke’s area, 29 of which (55.8%) colocalized. Colocalization was
significantly better in anterior regions than in posterior regions
[+2(1)=4.850, p<.05].

Conclusion: The AF, as reconstructed from DTI, colocalized well with
anterior language areas, but less so in posterior language areas. This par-
tially supports our hypothesis that fibers defined by DTI as part of the AF
tract connect language areas. BD was supported by the Milken Family
Foundation.

Tuesday 23 September 2008
11:30-13:00

Hall 7

Platform Session

Morphological etiologies and surgery

053

EEG PATTERNS OF ADULT PATIENTS WITH CORTI-
CAL DYSPLASIA

W. Blume, and J. Jiang

University Hospital (London Health Science Centre), The
University of Western Ontario, London, ON, Canada

Purpose: Although epileptogenic cortical dysplasias (CD) usually
appear as discrete MRI lesions, resective surgery reduces seizures signifi-
cantly in only 67% (Palmini etal 1991; Bingaman and Catalepe, 2001).
To initiate a multipronged investigation into this discrepancy, we review
preoperative EEGs of 50 consecutive patients who underwent resective
surgery for CD-related intractable focal epilepsy.

Method: The entry criterion was demonstration of one or more type of
CD disclosed by histological examination of resected specimens. These
specimens were reviewed histologically for confirmation of diagnosis
and classification into the different subtypes of CD (Palmini et al 2004).
Sufficiently congruent data for seizure localization from semiology, EEG
and MRI were required for surgical candidature. Archived EEG reports,
categorized according to our classification system (Lemieux etal 1983),
were reviewed for localization of epileptiform (ictal and interictal) and
nonepileptiform abnormalities occurring during wakefulness or sleep.

Results: Several EEG abnormalities reflected widespread cortical dys-
function 1) independent bi-hemispheric abnormalities (spikes, delta,
theta) in 25 (50%) 2) EEGs of 22/25 (88%) had focal spikes in each hemi-
sphere, and 3) 14/50 (28%) had spike-waves (SWs) or other bisynchro-
nous epileptiform patterns. Abnormalities were more widespread in
extratemporal than temporal patients: 1) greater average number of lobes
with focal spikes (mean= 3.14 vs.2.14; p=0.02), and 2) higher incidence
of SWs.

Conclusion: Multifocal and bilateral EEG abnormalities in patients
undergoing resective surgery for CD-based intractable epilepsy may
underlie less than expected surgical effectiveness.

054

(ARCHI-) CORTICAL LOCALIZATION OF CAVERNO-
MAS IS ASSOCIATED WITH AN INCREASED RISK FOR
EPILEPSY

K. Hattemer*, X. Chen* I. Joanna*, M. Dorothea*;,

R. Alexander® P. Axel* K. Susanne* B. Helmutt, R. Felix*
and S. Ulrich*

*University of Marburg, Germany and TUniversity of Ziirich,
Switzerland

Purpose: Risk factors predicting the occurrence of epileptic seizures in
patients with supratentorial cavernomas remain controversial, even
though these patients carry an estimated risk to develop seizures of 1.5—
2.4%/patient/year.

Method: We analyzed retrospectively the clinical and MRI data of 76
consecutive patients with supratentorial cavernomas confirmed by neuro-
pathology. The influence of the variables sex, age at operation, cortical
involvement, archicortical vs. neocortical involvement, side and lobar
location of neocortical cavernomas, number of cavernomas, presence of
an oedema, maximal diameter of the cavernomas and of the oedema, if
present, on the occurrence of seizures was calculated using a univariate
logistic regression model.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x



60

8th ECE Proceedings

Results: Cavernomas involving the cortex were more often associated
with seizures than subcortical cavernomas (P<0.0001). Furthermore,
including only cavernomas with cortical involvement, epilepsy occurred
more often in patients with archicortical than in patients with neocortical
cavernomas (P<0.05). The lobar location of neocortical cavernomas was
not significantly associated with an increased risk for seizures, nor were
any of the other variables studied (P>0.05).

Conclusion: The results of the present study suggest, that the epileptog-
enicity of supratentorial cavernomas depends on cortical, especially
archicortical, involvement. Regarding cavernomas with neocortical
involvement, lobar location was not significantly associated with epi-
lepsy. This information is helpful in counselling patients with caverno-
mas regarding their risk of epileptic seizures.

055

THE NEUROPATHOLOGY OF CHRONIC EPILEPSY:
WHOLE BRAIN STUDIES IN A LARGE POSTMORTEM
COHORT

C. Catarino*, ¥, L. Caboclo*, M. Koepp*,1, M. Yogarajah*,,

L. Martinian*, M. Thom*, and S. Sisodiya*,T

*[nstitute of Neurology, University College London, London, UK
and tNational Society For Epilepsy, Chalfont St. Peter, UK

Purpose: Clinical histories of epilepsy from onset to death are rarely
available, but offer potentially important insights into causes of refrac-
tory epilepsy, patterns of evolution of drug resistance, reasons for remis-
sion. Examination of the entire brain post mortem is seldom possible, but
can reveal further insights into many aspects of epilepsy, including extent
of pathology, recovery or changes associated with remission, and molec-
ular underpinnings, such as extent of overexpression of multidrug trans-
porters, and genetic investigation.

Method: Ethics approval was obtained, and informed consent from
next-of-kin. We reviewed medical notes, investigation results and neuro-
pathological reports from deceased patients following long-term institu-
tionalization. Further neuropathological analyses were undertaken in
selected cases.

Results: Data from 108 patients were reviewed, 44 female. Onset of epi-
lepsy ranged from infancy to 34 years. Median age at death was 69.0
years (range 21-97); median time of follow-up, 33.0 years. Most patients
continued to have seizures despite treatment. The range of pathologies
included hippocampal sclerosis, brain malformations, DRPLA and famil-
ial Alzheimer’s disease. We evaluated prevalence of SUDEP, stroke,
dementia, and neoplasia in these patients. Fifteen patients with chronic
refractory epilepsy went into remission, and this was not always related
to AED changes. One patient with polymicrogyria had remission of sei-
zures after a stroke in a cortical region within the malformation. Further
several interesting observations open up new opportunities for further
research.

Conclusion: Whilst this is a selected cohort, it represents a very valuable
resource, which can be explored at both neuropathological and genomic
levels, with options for collaborative research.

056

HYPOVENTILATION WITH SEIZURES IN LOCALIZA-
TION-RELATED EPILEPSY

L. Bateman, and M. Seyal

University of California, Davis, CA, USA

Purpose: Both cardiac and respiratory dysfunctions have been impli-
cated as possible precipitating causes of sudden unexpected death in epi-
lepsy (SUDEP). We (Bateman LM and Seyal M. Epilepsia 2007;

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

48(Suppl 7):62.) have previously demonstrated a high incidence of ictal
hypoxemia with partial seizures. In this study we investigated pathophys-
iological mechanisms that may account for ictal hypoxemia.

Method: We systematically studied 56 consecutive patients with
intractable localization-related epilepsy admitted for inpatient video-
EEG telemetry. Respiratory parameters including digital pulse oxime-
try, nasal airflow and abdominal excursions were recorded, synchro-
nized with EEG, video and the electrocardiogram. To determine
whether ictal oxygen desaturation is a consequence of alveolar hypo-
ventilation, we simultaneously recorded end-tidal CO2 (ETCO2) in 10
patients.

Results: Oxygen desaturations below 90% were recorded in 101 of
304 total seizures and in 88 of 253 seizures that did not generalize.
Severe desaturations (below 80%) occurred in 28 of the 88 seizures
without secondary generalization. Thirty-six seizures were recorded in
the ten patients who had concurrent ETCO2 monitoring. Oxygen desat-
urations below 90% occurred in 23 of these 36 seizures, with a median
saturation nadir of 79% (range <50% — 86%). All seizures in which de-
saturations below 90% were recorded had concomitant increases in
ETCO2, with a median increase of 13.2 mmHg (range 2.8-77.8
mmHg).

Conclusion: These data provide evidence for ictal alveolar hypoventila-
tion with partial onset seizures. The high levels of ictal hypercarbia and
profound oxygen desaturations that occur with some seizures suggest that
ictal hypoventilation is a possible mechanism for SUDEP.

057

MORTEMUS (MORTALITY IN EPILEPSY MONITOR-
ING UNIT STUDY): PRELIMINARY FINDINGS

P. Ryvlin*, T. Tomsont, and *On Behalf of The MORTEMUS
Study

*IDEE, Hospices Civils De Lyon, Lyon, France and TKarolinska
University Hospital, Stockholm, Sweden

Purpose: The MORTEMUS study aims to collect information regarding
patients with epilepsy who died during long term video-EEG monitoring
(LTVEM), or suffered a near-SUDEP (Sudden Unexpected Death in Epi-
lepsy), that is a cardiac or respiratory arrest that has required a resuscita-
tion procedure for the patient to survive.

Method: This study has been granted by the European branch of the
ILAE, and is currently being undertaken in all European Countries. Preli-
minary data have been collected from all French (N=14) and Scandina-
vian (N=11) centres performing presurgical evaluation in adult patients.
We evaluated the number of LTVEM performed in each centres, both for
presurgical and other diagnostic purposes, as well as the average number
of in hospital days and hours of video-EEG monitoring. A total of 20106
LTVEM were identified, 60% of which were done for presurgical pur-
pose.

Results: This translated into 321 patients-years of follow-up in-hospital,
including 296 for presurgical evaluation, among which 171 patients-
years of video-EEG monitoring. Three deaths and four near-SUDEP were
identified, including one massive postictal myocardial infarction that
resulted into death, and three postictal obstructive apnoea that resolved
after ressuscitation. One death occurred at night while the patient was not
supervised. Additional information are awaited for the remaining death
and near-SUDEP.

Conclusion: The annual risk of seizure related death and SUDEP in
this limited sample are respectively 0.93% and 0.62%, figures consis-
tent with those observed in outpatients with drug resistant partial epi-
lepsy. However, the cumulative risk of SUDEP and near-SUDEP
raises to 1.9%.
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058

DOUBLE CORTEX SYNDROME: EPILEPSY, MENTAL
RETARDATION AND PSYCHOPATHOLOGICAL
SYMPTOMS

M. Veendrick-Meekes*, W. Verhoevent,f, W. van Blarikom*,
and S. Tuiniert

*Epilepsy Centre Kempenhaeghe, Netherlands; tVincent Van
Gogh Institute For Psychiatry, Venray, Netherlands and
tErasmus University Medical Centre, Rotterdam, Netherlands

Purpose: This study is performed to provide adequate treatment by
obtaining more evidence of the influence of epilepsy on the development
of psychiatric symptoms and mental retardation (MR) in patients having
Double Cortex Syndrome (DC). Subcortical Band Heterotopia (SBH) or
DC is a neuronal migration disorder which has described world wide in at
least 110 females. The syndrome is usually associated with mutations in
the doublecortin (DCX) (Xq22.3-q23) gene. Reports on psychopatholog-
ical features in DC patients are scarce.

Method: In this study 3 female patients with DC are described. Symp-
toms of epilepsy and psychopathology are outlined. The degree of intel-
lectual disability is assessed. Effects of treatment of epilepsy and
behavior problems are described.

Results: All three patients have a mutation of the DCX gene and
intractable seizures and have used a wide range of anti epileptic drugs.
DC was diagnosed at age of 11, 14 and 32 respectively. All patients
showed cognitive decline before onset of seizures. 1Q ranges 25 —60.
Seizures started at age 11, 7 and 1. The patients showed anxieties (n=3),
challenging behaviors (aggression: n= 2; self-injurious behavior: n=2),
psychotic phenomena (hallucinations: n =2) and mood symptoms (n =1)
at ictal, periictal and interictal moments. Psychopathological symptoms
were observed before the onset of seizures in 2 patients. Temporary
control of seizures resulted in less behavior problems. In 1 patient visual
sensations were reported simultaneous with epileptic discharges in EEG
that disappeared after administration of 1mg clonazepam intravenously.

Conclusion: DC patients have intractable epilepsy. Behavior abnormali-
ties are hardly to distinguish from epileptic features. Administration of
antipsychotics may result in paradoxical effects. In the presented
patients, psychiatric symptoms may be related to epileptic activity. The
same holds for cognitive decline. The role of brain abnormality is still
unclear.
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DISTURBED SLEEP IN EPILEPSY: EFFECTS ON COG-
NITIVE FUNCTION, MOOD, AND QUALITY OF LIFE

C. Huyton*, I. Wrightt, and R. Nicolson*

*University of Sheffield, UK and TFrenchay Hospital, Bristol,
UK

Purpose: To explore the relationship between self-reported sleep distur-
bances in epilepsy, and aspects of cognitive functioning, mood, and qual-
ity of life.

Method: Self-reported sleep problems were assessed via questionnaire
in 99 adults with epilepsy, for comparison with 2986 healthy controls.
Patients with epilepsy also completed measures of self-reported cognitive

function, mood, and quality of life. The relationship between these vari-
ables and sleep disturbance in the epilepsy group was examined.

Results: People with epilepsy reported significantly more disturbances
to their sleep, and more problems with daytime sleepiness, than controls
(p <0.005). Whilst variables such as seizure frequency, seizure type, and
epilepsy duration had little effect on sleep quality, those patients on poly-
therapy reported significantly more disturbed sleep than those on mono-
therapy. Regression analyses showed that disturbed sleep in epilepsy is
significantly associated with problems in areas of cognitive functioning,
and is predictive of poor mood and impaired quality of life.

Conclusion: Results indicate that sleep problems are highly prevalent in
patients with epilepsy, when compared with healthy controls. Although
epilepsy variables generally had little effect on sleep disturbances, the
presence of more than one AED was associated with worse sleep. How-
ever it is not clear whether this effect is due to the interactions of multiple
medications, or to the profile of patients on polytherapy. Disturbed sleep
in epilepsy was also predictive of impaired cognitive function, mood and
quality of life. These findings suggest disturbed sleep in epilepsy may
have important implications in terms of learning and memory, and should
be considered as a factor affecting aspects of psychological functioning.

060
FACTORS CONTRIBUTING TO DEPRESSION IN
PATIENTS WITH EPILEPSY

S. Lee, Y. No, and S. Lee
University of Unsan College Of Medicine, Seoul, South Korea

Purpose: Although depression is a powerful predictor of quality of life
(QOL) in people with epilepsy (PWE), factors contributing to depression
in PWE are not well known. We investigated the effects of the potential
variables, including anxiety, stress, coping strategies, self-efficacy, and
social support, on depression in PWE.

Method: Data were collected from 150 adult patients, 35 of whom were
seizure remission for at least 2 years. Beck Depression Inventory (BDI),
Beck Anxiety Inventory, Daily Hassles Scale, Epilepsy Self-Efficacy
Scale, Social Support Scale, Stress Coping Style Checklist, and QOLIE-
31 were used. In this study, BDI scores significantly predicted QOL.

Results: The mean BDI score was 13.4(SD 9.0). Abnormal BDI scores
(>9) were recorded in 93 patients (62%), 25 and 11 of whom were being
moderate-to-severe (BDI score >18) and severe (BDI score >29) depres-
sion, respectively. In a linear regression including all variables with a p
<0.10 in univariate analysis, BDI scores were independently related to
employment status (p=0.019), anxiety (p=0.001), stress (p<0.001), self-
efficacy (p<0.001), and social support (p=0.042). In addition, Logistic
regression identified that the level of stress (p=0.001) and social support
(p=0.029) were independently related to moderate-to-severe or severe
depression. Demographic (age, sex), seizure- or epilepsy-related (onset,
duration, localization, lateralization, seizure frequency, type of epilepsy,
number of drugs) and social (marriage, education, religion) variables
were not related to BDI scores.

Conclusion: PWE are at high risk of depression, which results in poor
QOL. Employment status and the level of anxiety, stress, self-efficacy or
social support may be the causative factors generating depression in
PWE.

061

SERIOUS MENTAL DISTRESS AMONG PERSONS
WITH EPILEPSY BASED ON THE CALIFORNIA
HEALTH INTERVIEW SURVEY, 2005

L. Moore, J. Elliott, B. Lu, and C. Charyton

The Ohio State University College of Medicine, Columbus, OH,
USA

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Purpose: Persons with epilepsy (PWE) have been clearly demonstrated
to be at higher risk for developing mood disorders than the general popu-
lation and there are few population based analyses in the literature.

Method: We analyzed data from adults aged =18 years (n = 43,020)
who participated in the 2005 California Health Interview Survey (CHIS),
a geographically stratified, random-digit dialled, cross-sectional, multi-
stage telephone survey of noninstitutionalized persons in the U.S. that
tracks the prevalence of key health behaviors and characteristics.

Results: California adults, with a history of epilepsy, reported signifi-
cantly higher amounts of psychological distress based on the Kessler 6
Scale than did persons without epilepsy. After adjustment for demo-
graphics (gender, age, race/ethnicity, income, education and urban/rural
residence) and comorbid conditions (asthma, obesity, diabetes, hyper-
tension, heart attack, stroke, high cholesterol and cancer), persons with
epilepsy (PWE) reported higher rates of feeling nervous (OR 2.22
adjusted), feeling hopeless (OR 1.35), feeling restless (OR 2.07), feel-
ing depressed (OR 2.28), feeling worthless (OR 2.57) and that every-
thing is an effort (OR 2.57) in the past 30 days. The Kessler 6 total
score reveals that serious mental illness is more likely in PWE (OR
2.63) as well.

Conclusion: PWE have significantly higher rates of serious mental dis-
tress than the nonepilepsy population based on the Kessler 6 Scale. These
co-morbid conditions need to be factored into any comprehensive treat-
ment strategy for managing PWE to achieve optimal quality of life.

062

PREVALENCE OF ANXIETY DISORDERS AMONG
PATIENTS WITH REFRACTORY FOCAL EPILEPSY

C. Brandt*, M. Schoendienst®, M. Trentowskat, M. Schrecke*,
K. Witte-Boelt*, B. Tuschen-Caffiert, T. May1, and

B. Pohlmann-Eden§

*Epilepsy Centre Bethel, Bielefeld, Germany, TUniversity of
Freiburg, Freiburg, Germany; {Society For Epilepsy Research,
Bielefeld, Germany, and §Dalhousie University, Halifax, NS,
Canada

Purpose: Anxiety disorders have been described in 15-25% of patients
with epilepsy including all stages of the disease. The purpose of this study
was to evaluate the prevalence of anxiety disorders according to DSM-1V
criteria in a group of C otherwise unselected C patients with refractory
focal epilepsy.

Method: 96 consecutive out-patients (42.7% male) of the Bethel epi-
lepsy centre, a tertiary referral centre, with focal refractory (=2 failed
drugs) epilepsy were interviewed using the anxiety section of the Struc-
tured Clinical Interview for DSM-IV disorders (SCID-I).

Results: 18.8% of patients had a diagnosis of any anxiety disorder
(8.3% social phobia, 5.2% panic disorder with/ without agoraphobia,
5.2% specific phobia, 3.1% generalized anxiety disorder and 2.1% anxi-
ety disorder, not further specified). Persons with anxiety disorder were
significantly younger than persons without and showed a trend to have
shorter epilepsy duration. No relation was found between gender, epi-
lepsy etiology or age at epilepsy onset and anxiety.

Conclusion: The prevalence of anxiety disorders in our patients is
considerably higher than in the general population but within the range
previously reported for epilepsy patients. The relatively low figure in
the stage of refractoriness in our group may reflect continuous adjust-
ment processes during the course of disease. There may also be an
underestimation as patients of the specialized neuropsychiatric out-
patients department (OPD) were excluded and only patients of the gen-
eral OPD were examined. This study should lead to further investiga-
tions addressing the issue of the time-course of psychiatric
comorbidity in epilepsy and also to the development of specific thera-
peutic strategies.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

063

DIMENSIONS OF DISSOCIATION IN PATIENTS WITH
NONEPILEPTIC (DISSOCIATIVE) SEIZURES

L. Goldstein*,{, R. Delamontt, and J. Mellers

*King’s College London, Institute of Psychiatry, London, UK;
TRegional Neurosciences Centre, King’s College Hospital NHS
Foundation Trust, London, UK, and $Maudsley Hospital, South
London & Maudsley NHS Foundation Trust, London, UK

Purpose: We set out to explore whether the Multiscale Dissociation
Inventory (MDI) would identify specific dimensions of dissociation that
differ between patients with Dissociative Seizures (DS) and partial epi-
lepsy (ES).

Method: Nineteen adults with Video EEG telemetry-confirmed DS and
24 patients with ES completed the MDI and the Hospital Anxiety and
Depression scale during their admission to a telemetry unit.

Results: The two groups did not differ in age, gender distribution or edu-
cational level. Total MDI scores were higher in the DS group than in the
ES group (p=0.006). The DS group had higher scores on the Disengage-
ment (p=0.002), Depersonalisation (p=0.023), Emotional Constriction
(p=0.009) and Identity Dissociation (p=0.032) subscales but not on the
Derealisation or Memory Disturbance subscales (p>0.05). Since the DS
group also had higher anxiety (p=0.009) and depression (p=0.015) scores,
the influence of mood on dissociation scores was investigated. Between
groups differences in Disengagement scores remained significant using
anxiety and depression scores as covariates; differences in Emotional
Constriction scores approached significance (p<0.06) when covarying
for depression scores.

Conclusion: While DS patients have higher total raw scores on the MDI
than ES patients, some aspects of dissociation that differ between the
groups appear to be confounded by anxiety and/or depression. However,
Disengagement-type symptoms (e.g. absent-mindedness, ‘spacing out’)
and to a lesser extent Emotional Constriction (e.g. knowing that you must
be upset but not being able to feel it) may not simply reflect mood and
may be more informative in characterising dissociative behavior in DS
patients.

064

EFFECTIVENESS OF SPECIALIST EPILEPSY NURSES.
EVALUATION OF A PILOT PROJECT

M. Pfaefflin* T. May*, D. Dennigt, S. Urban*, A. Uebelacker?,
H. Kiesslingt, and B. Schmitz}

*Epilepsy Center Bethel, Bielefeld, Germany; tPrivate
Neurological Practice, Stuttgart, Germany, and }University
Hospital Charité, Berlin, Germany

Purpose: To evaluate the effectiveness of specialist epilepsy nurses
(EN). Nurses were trained as specialist epilepsy nurses. Primary aim was
to improve quality of care of outpatients with epilepsy. The EN provided
patients with information, support and counselling 1-3 hours in average
per patient.

Method: Controlled, randomized, multicenter, repeated-measures study
design. Patients were randomly allocated to either an epilepsy nurse
group (intervention) or waiting-list group (control). 203 patients (16 to
78 years) were included: The EN group (n=93) and the control group
(n=110) completed the questionnaire twice within 6 months, the EN
group before the first consultation (T1) and about 6 months later (T2).
Primary outcome measure was the satisfaction of patients with support
and information about epilepsy related topics. Secondary measures were
epilepsy specific knowledge, satisfaction with the clinic and the staff,
coping with epilepsy, restrictions in daily life, epilepsy-related fears, anx-
iety and depression. Analysis of covariance using the baseline score as
covariate was used to test the effects of EN.
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Results: The EN group improved significantly in satisfaction with sup-
port and information compared to the control group (p=0.035). As
expected, the increase in satisfaction was clearly dependent on patient’s
need for information assessed before consultation (Jonckheere-Terpstra-
Test; p=0.006). The EN group improved also in epilepsy specific knowl-
edge (p=0.05). No differences between groups were observed in other
measures as well as in regard to seizure frequency and adverse effects
reported by the patients.

Conclusion: Epilepsy nurses can improve quality of care and should
complement comprehensive care for patients with epilepsy.
Unrestricted grant UCB GmbH, Germany.
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COGNITIVE DEVELOPMENT IN DRAVET SYN-
DROME: A RETROSPECTIVE, MULTICENTER STUDY
OF TWENTY-SEVEN PATIENTS

F. Ragona*, F. Offredit, M. Morbi*, D. Chieffot,

S. Cappelletti§, D. Brazzo¥|, F. Darrat, I. De Giorgi*,

N. Specchio§, R. Gaggero**, A. Toraldot+t, and C. Dravet;
*IRCSS, Istituto Carlo Besta, Milano, Italy; TOspedale Policli-
nico, Universita Di Verona, Verona, Italy; TPoliclinico A. Gem-
elli, UCSC, Roma, Italy; §IRCSS, Ospedale Bambino Gési,
Roma, Italy; YIRCSS C. Mondino, Universita Di Pavia, Pavia,
Italy; **IRCSS, Istituto G. Gaslini, Genova, Italy, and 17 Dipar-
timento Di Psicologia, Universita Di Pavia, Pavia, Italy

Purpose: According to literature data, in most patients with Dravet syn-
drome, the psychomotor development is normal before the onset of the
seizures and progressively slows down, often associated with behavioral
disorders. Only one paper, however, specifically focused on psychomotor
development (Wolff et al, Epilepsia 2006; 47 (suppl 2): 45-48). The pres-
ent study aims to analyze the correlations between the course of epilepsy
and the cognitive development, also considering the putative role of the
genetic background.

Method: The series include twenty-seven patients from six different
centres, observed at the onset of seizures and followed-up to at least the
age of four. Serial awake and sleep EEGs, with polygraphy and videore-
cording, MRI, molecular analysis for SCN1A were obtained in all cases.
Serial standardized evaluations included Griffiths or Brunet-Lézine
scales, and WIPSSI, according to the age and applicability. Seizure type,
mean frequency and frequency variance were reviewed with attention to
occurrence of status and myoclonic seizures. The effects of epileptic and
genetic variables on cognitive level and development were assessed by
various General Linear Models (GLM).

Results: Progressive deterioration of cognitive performance with
increasing age was observed in twenty patients, whereas in seven mental
developments remain within the low limits of normal range at the age of
four.

Conclusion: Our results suggest that, albeit in most patients cognitive
evolution is severely impaired in Dravet syndrome, a number of excep-
tions exist to this rule. The role of epilepsy, genetic background and treat-
ment in determining the final outcome still needs to be elucidated.

Partly supported by a grant from Fondazione Mariani, Milano.

066

COGNITIVE FUNCTIONS IN CHILDREN WITH FRON-
TAL AND TEMPORAL EPILEPSY

M. Mazurkiewicz-Bedzifiska, A. Matheisel, M. Szmuda, and

A. Olszewska

Medical University of Gdansk, Gdansk, Poland

Purpose: :In order to compare the cognitive functions in children with
newly diagnosed temporal (TLE) versus frontal lobe epilepsy (FLE) and
control group which consisted of healthy children the following study
was performed.

Method: 39 children with TLE 24 children with FLE and 24 healthy
subjects were included in study. Each child had neuropsychology assess-
ment using age-normed and validated instruments. The applied test bat-
tery consisted of measures assessing both ntelligence as well as executive
and motor skills.

Results: In all epilepsy patients there was no evidence of anatomical
brain damage. There were no differences in mean age and gender
between the groups. There was no significant difference in global IQ
scores between the groups. Children with FLE had significantly lower
scores than the other two groups in nonverbal memory tasks, presented
higher attention deficit and had slower performance speed. The TLE
group performed significantly worse as compared with control group in
verbal learning and performance speed with no differences in attention.
The correlations between the results of test and the localization of epilep-
tic foci were performed.

Conclusion: The children with new onset FLE present with more severe
cognitive and attention problems compared with TLE group, however
the TLE group differ significantly in some measures with control group.
That can lead to development of school problems. Early recognition of
those deficits should lead to appropriate treatment procedures.

067

CAN WE PREDICT LANGUAGE REORGANIZATION IN
CHILDREN WITH REFRACTORY LEFT TEMPORAL
EPILEPSY?

A. Datta*, 1,11, I. Jambaqué¥|,**, G. Dellatolas§,"],

B. Christine*,**, F. Martine**, D. Olivier**, D. Georg*¥*,

D. Olivier**, C. Catherine*, 1,1, and H. Lucie*,T

*INSERM U663, University Paris V René Descartes, Paris,
France; TFrederic Joliot Hospital And Neurospin, CEA, Orsay
and Saclay, France; INecker-Enfants Malades Hospital, Paris,
France; §INSERM U780, Villejuif, France; Y|Institute For
Psychology, René Descartes University, Paris, France;
**Rothschild Foundation Hospital, Paris, France, and

1 University Children’s Hospital (UKBB), Basel, Switzerland

Purpose: To study the roles of epilepsy and its cofactors in the plasticity
of language in children with left temporal lobe epilepsy (LTLE).

Method: 30 LTLE children (mean 12.3 years) with presurgical evalua-
tion (MRI, functional MRI with sentence generation task, neuropsycho-
logical testing, EEG), were compared to 18 healthy children (mean 11.4
years). Hemispheric language laterality indices (HLI) were calculated
(from +1 (left) to —1 (right)). Uni- and multivariate analyses studied the
role of handedness, epilepsy duration, location and type of the lesion.

Results: HLI tended to be lower in patients than controls (0.47 vs 0.69,
p=0.085). Handedness provided the most significant contribution to lan-
guage reorganization (p=0.008): HLI were lower in left-handers than
right-handers (0.6 vs 0.1, p=0.02), but, when matched for handedness,
patients and controls did not significantly differ (0.6 vs 0.7 in right-hand-
ers, 0.1 vs 0.6 in left-handers). The duration of epilepsy also contributed

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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to reorganization (p=0.048), as well as lesion location (temporal lateral
more than mesiopolar, p=0.04). The type of lesion had a more limited
contribution (p=0.6), cryptogenic epilepsies more than developmental
lesions, themselves more than late lesions.

Conclusion: Handedness greatly contributes to the predictability of lan-
guage dominance in children with LTLE. Left-handed patients with long
lasting cryptogenic epilepsy have a greater tendency to show atypical
dominance. Mesiopolar lesions tend to maintain normal left dominance
of language in the pediatric age, as opposed to what is observed in adults.

068

PREDICTORS OF THE NEURODEVELOPMENTAL
STATUS FOLLOWING EPILEPSY ONSET IN INFANCY
C. Eltze*, 7, M. De Haan*, A. Whitney$, A. Merrett*, R. Scott*,T,
and J. Cross*

*UCL-Institute of Child Health, London, UK; TGreat Ormond
Street Hospital For Children, London, UK, and {Southampton
General Hospital, Southampton, UK

Purpose: We aimed to determine the predictors of the neurodevelop-
mental status of children with epilepsy onset under the age of 2 years
close to diagnosis and factors that are associated with a change of devel-
opmental scores at 12 months.

Method: Infants, recruited through a surveillance study in North Lon-
don, were evaluated with the Bayley Infant and Toddler Developmental
Scales III. Principal component analysis was applied to generate a Devel-
opmental Composite Factor (DCF) from language, cognitive and motor
scores at initial and follow-up evaluation. Subsequent analyses included
multivariable linear regression and repeated measures ANOVA.

Results: 49 children (29 males, seizure onset: mean 6.5 [sd +/-5]
months, median time-interval to diagnosis: 9 weeks) were evaluated.
Neuroimaging and EEG data were available for 44. Follow-up data were
obtained for 30 of 47 eligible children. Significant predictors of lower ini-
tial DCF values were abnormal neurology (p=.001), interictal epilepti-
form activity (p< .001) and abnormal EEG background (p=.034).
Although structural brain abnormalities had no significant independent
effect there was an important interaction with interictal epileptiform
activity (p=.003) and abnormal EEG background (p= .020). There was
no significant difference between initial and follow up DCF after adjust-
ing for initial infantile spasms, normal or abnormal initial EEG, seizure
status at follow up, structural brain abnormalities, and continued antiepi-
leptic medication.

Conclusion: In this cohort of children with onset of epilepsy in infancy,
abnormal EEG and neurological examination independently predict the
neurodevelopmental status approximately 3 months after diagnosis. The
neurodevelopmental outcome 12 months later is determined by the initial
status.

069

DO CHILDREN WITH DRUG RESISTANT EPILEPSY
AND LOW IQ ALSO IMPROVE AFTER EPILEPSY SUR-
GERY?

B. Porsche, A. Dressler, G. Groeppel, H. Mayer, B. Plattner,

E. Reiter, L. Urak, and M. Feucht

Medical University Vienna, Vienna, Austria

Purpose: To evaluate prospectively pre- and postoperative neuropsy-
chological performance of children with temporal lobe epilepsy (TLE)
and low IQ (=85) compared to those with 1Q >85.

Method: 1Q, concentration, flexibility in thinking, and verbal/nonverbal
memory were assessed before, 3 months and once/year after surgery

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

(a.s.). Group and individual changes as well as outcome-predictors were
evaluated.

Results: 19 patients with low 1Q (618 years; 12 right TLE) and 22 age-
matched patients with average range intelligence (10 right TLE) were
included. 3 months a.s., significantly improved verbal (V-IQ), perfor-
mance (P-IQ), and full scale IQs (FS-IQ) were identified in low-IQ
patients whereas patients with average-range intelligence tend to worsen
in their V-IQ. 1 year a.s., improvement of V-IQ, P-IQ and FS-IQ was
observed in the whole group. Long-term outcome data (2—6 years a.s.) for
20 children also showed significant improvement in P-IQ and FS-IQ for
both groups. Data of individual changes corroborat these findings. Con-
centration improved for both groups (especially for the low 1Q-patients)
3 months a.s. and 1 year a.s. Long term verbal memory outcome showed
a significant improvement in both groups, especially for the left TLE.
1Q-groups did not differ significantly in age at seizure onset and duration
of epilepsy.

Conclusion: Due to our results, epilepsy surgery and surgical interven-
tion is advisable in children with low cognitive function.
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LOCAL ANTIEPILEPTIC THERAPY WITH VALPRO-
ATE IN A MOUSE MODEL OF PHARMACORESISTANT
TEMPORAL LOBE EPILEPSY

T. Freiman, D. Altenmueller, M. Mueller, T. Feuerstein,

C. Haas, and J. Zentner*

University Hospital, Freiburg, Germany

Purpose: In patients with pharmacoresistant epilepsy caused by an epi-
leptogenic focus in an eloquent brain area, operative resection may result
in severe neurological deficits. Therefore we have developed a novel
experimental technique by implanting valproate-containing osmotic
minipumps with catheter (1) or a gel of controllable release (2) into (1) or
on the surface of (2) the hippocampus in an mouse model of pharmacore-
sistant temporal lobe epilepsy (TLE).

Method: TLE was induced by 50 nL (1 nmol) kainate injected stereotac-
tically into the left dorsal hippocampus Limbic seizures developed within
four weeks. Osmotic mini pumps with catheter tips were implanted
within the left hippocampus, delivering either saline or 10 mg valproate
within 7 days. In a second group (2) valproate gel or placebo was applied
on the surface of the hippocampus. Subsequently, intrahippocampal
encephalography electrodes were implanted for long term recordings.
Anticonvulsant effects were measured by mathematical counting para-
digm of high frequency oscillation (fast ripples).

Results: Clear antiepileptic effects of valproate micro pumps and gels,
compared to the placebo groups, were observed. Valproate micropumps
decreased the fast ripple activity from 100% to 37.7%. Valproate gels
decreased the fast ripple activity from 100% to 5% (p < 0.05). The antiep-
ileptic effect disappeared after 14 days. After this local antiepileptic treat-
ment, 10 mg valproate was given intraperitoneally in a single dose, but
did not decrease fast ripple activity. All hippocampal specimens showed
Ammon’s horn sclerosis.

Conclusion: We have demonstrated that local, but not systemic applica-
tion of valproate has antiepileptic effects in a conventionally pharmaco-
resistant epilepsy model.
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071

ICTAL EEG PATTERN OF SECONDARY GENERALIZA-
TION IN SEIZURES OF MESIOTEMPORAL ORIGIN.
A SEEG STUDY

L. Rektor, J. Zdkopean, 1. Tyrlikévd, R. Kuba, and M. Brdzdil

Ste. Anne Hospital, Masaryk University, Brno, Czech Republic

Purpose and Method: The hypothesis was tested that secondary gener-
alized seizures (SGS) are not truly generalized and may involve selective
cortical regions. The spread from focal to generalized seizures was stud-
ied in 20 SGS in 15 surgery candidates. Electrode contacts were assigned
the following regions: frontal inferior/fronto-orbital; prefrontal lateral;
anterior cingulate; temporal lateral; hippocampus; amygdala. A behavio-
ral analysis of the ictal video-recordings was performed by two indepen-
dent readers in order to ascertain the onset of the SGS. The SGS onset
was designated as the moment when the seizure clearly involved the
whole body, including the head, face, and all limbs. The EEG recordings
were then analyzed and evaluated using the rating scale developed by
Blumenfeld et al (2003). Positive ratings were assigned to ictal EEG pat-
terns; negative ratings were assigned to patterns resembling interictal
slowing. The seizure ratings in each region were compared with the sei-
zure rating in the hippocampus. The Kruskal-Wallis ANOVA test fol-
lowed by the Mann-Whitney U test was used.

Results: The ranking significantly differed in the cingulate and fronto-
orbital cortex; moreover a trend to significance appeared in the lateral
prefrontal cortex. In these regions, the slow activity dominated. It was
interesting to note that the slow waves appeared mainly in regions that are
critical for regulation of the thalamocortical circuitries. At variance with
SGS, in absence seizures, the orbital, dorsolateral and medial frontal cor-
tices are associated with spiking at seizure onset (Holmes et al., 2004).

Conclusion: This may indicate a substantial difference between the
mechanisms of seizure spread in primary and secondary generalized sei-
zures. Our data suggest that the secondary generalization involves selec-
tive cortical networks. The beginning of SGS does not implicate global
cortical involvement.

Supported by MSMT 0021622404.

072

IDENTIFICATION OF THE EPILEPTOGENIC ZONE BY
ETOMIDATE IN TEMPORAL LOBE EPILEPSY DURING
PRESURGICAL EVALUATION

J. Pastor, R. Wix, M. Meildn, E. De Dios, J. Martinez-Chacon,

L. Dominguez-Gadea, and R. Sola

Hospital La Princesa, Madrid, Spain

Purpose: The main object of this work is to analyze the utility of etomi-
date (Et) in the identification of the onset seizure area (OS) in patients
with temporal lobe epilepsy (TLE).

Method: Fifteen patients (10 men and 5 women), ages ranging 22-52
years (35.3 +2.5) were evaluated during v-EEG monitoring with foramen
ovale electrodes (FOE). Et was i.v. perfused (0.1 mg/kg) meanwhile EEG
(scalp and FOE), heart rate, EKG and SaO2 were monitored. Basal activ-
ity was defined five minutes prior Et perfusion. The OS zone was defined
from v-EEG+FOE results. The frequency (spikes/min) induced by Et in
mesial and lateral regions were measured. In mesial recordings, for every
minute (n), we defined dif (n) =freqt (n)-freqr (n), basal_sum_dif (n =5),
Et_sum_dif (n = 5) and side = Et_sum_dif-basal_sum_dif, where OS
would by in the left if side>0 and in the right if side < 0.

Results: 1) Side effects were mild distal myoclonias (11/15), severe
myoclonias of right arm (1/15), pain during infusion (3/15) and euphoric
reaction (1/15); 2) Heart rate, breath rate and SaO2 did not change with
Et; 3) The frequency of the spikes increased in OS area from the first min-
ute and persisted above the basal level until min =14; 4) The frequency of
the spikes followed a simple exponential kinetic; 5) Et lateralized

correctly the OS lobe in 15/15 patients with FOE recordings and 3/15
with scalp recordings.

Conclusion: Et perfusion is an easy, safe and accurate method for iden-
tify the OS in TLE patients.

073

IS TRANSCRANIAL DIRECT CURRENT STIMULATION
(TDCS) PREDICTIVE FOR VAGUS NERVE STIMULA-
TION (VNS) THERAPY OUTCOME?

L Orosz*, J. Hoffmannt, F. Kerling?, T. Polster§, M. Hoppe§,

L. Konig9¥|, H. Stefani, and J. Sperner*

*Children’s Hospital, University of Liibeck, Liibeck, Germany;
tMedical Center University of Bonn, Bonn, Germany; [Epilepsy
Center, University of Erlangen, Erlangen, Germany; §Epilepsy
Center Bethel, Bielefeld, Germany and ¢|Institute of Medical
Biometry and Statistics, University of Liibeck, Liibeck, Germany

Purpose: To test the hypothesis of similar effects of VNS and tDCS on
seizure reduction and its use as a predictive tool for VNS efficacy in epi-
lepsy patients. VNS is effective in 30-40 % of patients with pharmacore-
sistant epilepsy. However, up to now, no prediction is possible for VNS
therapy outcome. tDCS is a recently developed method to stimulate the
cortex noninvasively, without causing significant pain. The cathodal
stimulation induces a local hyperpolarization of the cortex and leads to
an increase of seizure threshold.

Method: VNS candidates were treated with a CE-certified tDCS device
(Neuroconn, Germany) four weeks before VNS-implantation. Seizure
frequency as well as epileptic discharges in EEG were compared before
and after tDCS and were correlated to VNS-outcome in terms of seizure
reduction six months after implantation. tDCS (ImA) was performed
with two flat electrodes for 15 minutes. The cathode was placed over the
epileptic focus and the anodal electrode to the contralateral hemisphere.
EEG results were drawn immediately before and after stimulation.

Results: In 4/14 (28%) VNS-candidates tDCS as well as VNS resulted
in seizure reduction (positive correlation). Negative correlation occurred
in 8/14 patients. No correlation was found in 2 patients.

Conclusion: According to our preliminary results, short tDCS effects
seem to be correlated with VNS outcome. A German (Liibeck, Bethel,
Erlangen and Bonn) multicenter study recruiting 70 patients has started
to proof the predictive power of tDCS for VNS therapy outcome in order
to avoid ineffective VNS implantation surgery. Ethical approval of the
universities is confirmed.

074

POST-STATUS EPILEPTICUS CHRONIC EPILEPSY IN
RATS: A MODEL OF COMORBIDITY OF EPILEPSY
AND DEPRESSION

A. Mazarati, R. Caplan, D. Shin, and R. Sankar

D. Geffen School of Medicine, Univ. of California, Los Angeles,
CA, USA

Purpose: To validate an animal model of comorbidity between temporal
lobe epilepsy and depression.

Method: Five-week old Wistar rats underwent pilocarpine status epilep-
ticus (SE). Six weeks later, the presence of spontaneous seizures was ver-
ified through EEG monitoring. Hippocampal excitability was examined
by measuring afterdischarge properties upon electrical stimulation.
Behavioral analysis of depression employed forced swim test (FST), in
which the immobility time served as a measure of despair, and taste pref-
erence, in which reduced consumption of saccharin solution pointed to
anhedonia. Serotonin release from, and turnover in the hippocampus
were examined using fast cyclic voltammetry and high performance
liquid chromatography respectively. Effects of fluoxetine (10 daily injec-

Epilepsia, 50(Suppl. 4):2-262, 2009
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66

8th ECE Proceedings

tions, 10 mg/kg) on seizures, behavioral and biochemical markers of
depression were also examined.

Results: Post-SE animals developed spontaneous seizures, reduced
afterdischarge threshold and prolonged afterdischarge duration. Fluoxe-
tine did not affect spontaneous seizure frequency, but reversed enhanced
hippocampal excitability. Compared with controls, epileptic rats showed
2.5-fold increase of the immobility time in FST, and diminished prefer-
ence towards saccharin. Fluoxetine reduced immobility time in naive
animals; however behavioral impairments in post-SE rats were fluoxetine
— resistant. Biochemical assays revealed twofold decrease of serotonin
release and turnover in the hippocampus of epileptic rats. Serotonin turn-
over was inhibited by fluoxetine equally in naive and post-SE animals.

Conclusion: Post-SE epilepsy in rats is characterized by hallmarks of

depression: despair, anhedonia, and compromised serotonergic transmis-

sion. Experiments with fluoxetine suggest that depression in epilepsy has

underlying mechanisms beyond alterations in serotonergic pathways.
Supported by the NIH research grant NS046516.

075

DIFFERENTIAL EXPRESSION OF MICRORNAS IN HIP-
POCAMPUS FROM PATIENTS WITH TEMPORAL
LOBE EPILEPSY IN ASSOCIATION WITH HIPPOCAM-
PUS SCLEROSIS MAY AFFECT THE GLUTAMATE
SIGNALING

R. Mgller* 1, S. Kaalund*, M. Bak*, F. Madsen?, H. Broholm,
H. Laursent, B. Quistorff§, P. Uldally, S. Kauppinen*,**,

N. Tommerup*, and Z. Tiimer*

*Wilhelm Johannsen Centre For Functional Genome Research,
University of Copenhagen, Copenhagen, Denmark; TDanish
Epilepsy Centre, Dianalund, Denmark; $The Copenhagen Mus-
cle Research Centre, Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark; §The Panum Institute, University of
Copenhagen, Copenhagen, Denmark; Y National Institute of
Public Health, Rigshospitalet, Copenhagen, Denmark, and
*%Santaris Pharma, Hoersholm, Denmark

Purpose: Hippocampal sclerosis (HS) is a common feature of temporal
lobe epilepsy (TLE). It is found in approximately 50-75% of temporal
lobe resections from medically intractable epilepsy and presence of scle-
rosis is a good indicator for a positive surgical outcome. The underlying
molecular mechanism that causes the development of TLE and HS is
unknown, but several studies indicate involvement of the glutamate sig-
naling pathway. The aim of the present study is to investigate the role of
microRNAs (miRNAs), which are negative regulators of mRNA transla-
tion, in the development of TLE and HS, through miRNA expression pro-
filing of sclerotic hippocampus tissues.

Method: Hippocampal biopsies from 10 patients and 2 controls were
included in this study. RNA from the biopsies were hybridized to a pre-
spotted miRNA microarray containing probes for all human microRNAs
in miRBase version 7.1. The miRNA expression profiles were verified
using quantitative RT-PCR.

Results: 44 miRNAs were differentially expressed in the patients; 38
were up-regulated and 6 were down-regulated. 4 of these have been con-
firmed by qRT-PCR. miR-218 and miR-204 were both down-regulated
and both are predicted to target different glutamate receptors and trans-
porters along with other proteins involved in the long-term potentiation
(LTP) and depression (LTD) pathways.

Conclusion: In the present study we detected differential expression of
44 microRNAs in HS tissue. Two of these miRNAs, miR-218 and miR-
204, potentially regulate the translation of mRNAs encoding proteins
involved in glutamate signaling, supporting the role of this pathway in
the development of HS.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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076

TYPE II (TAYLOR’S) FOCAL CORTICAL DYSPLASIA:
ANATOMO-ELECTRO-CLINICAL ANALYSIS OF 100
PATIENTS

R. Spreaficot, R. Mai*, G. Lo Russo*, M. Bramerio*,

N. Colombo*, and L. Tassi*

*Centro Chirurgia Epilessia Ospedale Niguarda, Milano,Italy
and TIRCCS Fondazione ‘C. Besta’ — Milano, Italy

Purpose and Method: One hundred (13%) out of 784 patients, oper-
ated on for intractable epilepsy from 1996 at the ‘C. Munari’ Epilepsy
Surgery Centre at Milan, with at least one year of follow-up, were
selected with neuropathological diagnosis of Type II (Taylor’s) Focal
Cortical Dysplasia (FCD). Preoperatory MRI of each patient was retro-
spectively revised, at the light of the neuropathological findings. Of
them 44 were males and 46 females. Mean age at surgery was 24 years
(DS 13; 1-53); age at seizure onset 6 years (DS 6; 0-30) and mean
duration of epilepsy 19 years (DS 11; 1-46). The mean seizure fre-
quency was 87/month (DS 116; 1-600). Presurgical MRI was normal
in 17 patients, positive for a focal lesion in 75, only hippocampal scle-
rosis was diagnosed in 1, while a double pathology was revealed in 7
cases. Invasive pre surgical procedure (stereo-EEG) was performed in
69 patients in order to exactly define the extent of the Epileptogenic
Zone. The site of surgery was located within the Frontal lobe in 48,
Temporal in 17, Central and Parietal in 2 and 4 patients respectively.
The cortical excision was multilobar in 29 patients and in 10 of them
including the temporal lobe.

Results: According to the Engel scale 83 patients are in class I (75
in class Ia + Ic). In 21 patients antiepileptic drugs were completely
stopped. Electroclinical and neuroradiological data were further analy-
zed in two neuropathological defined subgroups: without balloon cells
(43 patients; FCD type ITA) and with balloon cells (57 patients; FCD
type 1IB).

077

THE ASSOCIATION BETWEEN HISTOPATHOLOGI-
CAL FINDINGS FROM DIFFERENT TEMPORAL
REGIONS, FEBRILE SEIZURES AND SURGICAL OUT-
COME IN PATIENTS WITH MESIAL TEMPORAL LOBE
EPILEPSY AND HIPPOCAMPAL SCLEROSIS

G. Benbir, M. Uzan, C. Ozkara, B. Oz, O. Ulu, S. Albayram,

N. Yeni, and N. Karaagac

Istanbul University Cerrahpasa, Turkey

Purpose: We investigated the relationship between histopathological
findings in different temporal regions and surgical outcome, presence of
febrile seizures (FS) and other initial precipitating injuries (IPI) in
patients with mesial temporal lobe epilepsy and hippocampal sclerosis
(MTLE-HS).

Method: We performed anterior temporal lobectomy in a stepwise
manner with removal of middle-inferior and superior temporal gyrus,
amygdala, uncus, fusiform gyrus, hippocampus and posterior parahippo-
campus seperately. Histopathological examination was performed from
every different region and classified as normal, mild malformation of cor-
tical development (MMCD) and focal cortical dysplasia (FCD). Patients
were followed-up for at least 6 months.
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Results: In 33 consecutive patients (20 F, 13 M), the mean age was
27.5+8.4 years., 18 patients (54.5%) had FS, and 7(21.2%) had IPI. Only
4 had moderate HS and remaining patients had severe HS. Overall,
81.3% of patients were in Engel 1 at the last follow-up, 12.5% in Engel 2
and 6.2% in Engel 3. The presence of FCD in middle-inferior temporal
gyrus (p=0.05), in uncus (p=0.04) and the presence of MMCD in amyg-
dale (p=0.014) were associated with worse outcome. Demographical
variables were not significantly related to outcome. FS was present in
88.8% of MMCD, 38.8% of FCD, and in 40% of HS-only patients. The
presence of FS was significantly higher in MMCD patients.

Conclusion: The presence of MMCD or FCD in MTLE-HS was high in
our study. The stepwise temporal lobectomy led us investigate different
temporal regions separately, which demonstrated that the presence of
FCD in middle-inferior temporal gyrus or uncus, or the presence of
MMCD in amygdala were associated with significantly worse surgical
outcome. In addition, febrile seizures were more common in MMCD
patients.

078

TRANSSYLVIAN SELECTIVE AMYGDALOHIPPO-
CAMPECTOMY FOR MESIOTEMPORAL EPILEPSY:
EXPERIENCE WITH 151 PROCEDURES

C. Scheiwe*, A. Schulze-Bonhage®, C. Elgert, J. Schramm,

and J. Zentner*

*University of Freiburg, Freiburg, Germany and 1 University of

Bonn, Bonn, Germany

Purpose: Mesial temporal lobe epilepsy (MTLE) is the most common
form of epilepsy refractory to medical therapy. Among different surgical
approaches available, selective amygdalohippocampectomy (SAH) has
gained increasing interest. The aim of this study was to summarize our
experience with surgical treatment of MTLE in 151 patients using the
transsylvian approach.

Method: Clinical, radiological and histopathological findings of 151
patients with MTLE who were operated between 1993 and 2001 were
collected. Postoperative follow-up ranged from 6 to 32 months (mean: 20
months). Epileptological results were available from 140 cases. In 55
patients, postoperative neuroimaging was correlated to seizure outcome
and neuropsychological performance.

Results: Overall, 110 (79%) of 141 patients remained completely sei-
zure-free, and 127 (91%) had a worthwile improvement after surgery (>/
= 90% reduction of seizure frequency). Operative complications
occurred in 15 patients (9.9%) which were temporary in 14 cases and per-
manent in one case. There was no perioperative mortality. Postoperative
gliosis was observed in 18 (33%) of 55 cases but without significant rela-
tion neither to seizure outcome (p<0.05) nor to neuropsychological per-
formance (all p<0.05).

Conclusion: Transsylvian SAH can be recommended as an adequate
procedure for the surgical treatment of mesiotemporal epilepsy in the
presence of hippocampal sclerosis, tumorous and nontumorous focal
lesions.

079

RUNNING DOWN AND RUNNING UP OF SEIZURES
AFTER EPILEPSY SURGERY IN 618 CONSECUTIVE
ADULT PATIENTS

A. Elsharkawy* 1, A. Hamad*, A. Amart, H. Pannek*,

R. Schulz* M. Hoppe*, M. Nayelt, A. Issat, and A. Ebner*
*Bethel Epilepsy Centre, Bethel, Germany and T Cairo Univer-
sity, Cairo, Egypt

Purpose: To evaluate the factors associated with running down and up
of seizures after epilepsy surgery in adults.

Method: we retrospectively reviewed all adult patients operated
between 1991 and 2002 in the Bethel Epilepsy Centre. Seizures were
considered to running down if seizures decreased over time and finally
stopped. If the seizure frequency increased without apparent reasons they
were considered running up. There were 618 patients, 339 male. Mean
age at epilepsy onset was 12.2 + 9.3 years, at surgery was 29.5 + 9.4
years, mean duration of epilepsy was 20 + 10.9 years and follow-up was
9.3 +2.9 years.

Results: Twenty-five (5.4%) of 459 temporal lobectomy and 17
(10.7%) of 159 extratemporal resection patients experienced a running
down of seizures. Eleven (2.4%) of temporal and 7 (4.4%) of extratempo-
ral resection patients experienced running up of seizures. Among non—
seizure-free patients; 19.5% of temporal and 25.7% of extratemporal had
running down of seizures, 8.5% of temporal and 10.6% of extratemporal
had running up of the seizures. In all patients, absence of GT-CS was
associated with running down of seizures (p = 0.045). In the temporal
group, running down of seizures was associated with history of febrile
seizure (p=0.004), and absence of IED in postoperative 2-years EEG.
Running up of seizures was associated with a history of head trauma
(p=0.014), bilateral sharp waves in interictal EEG (P=0.000), and pres-
ence of postoperative aura (p=0.000).

Conclusion: In a substantial number of postoperatively non-seizure-
free patients seizure freedom could be reached over time.

080

COMMON MECHANISMS FOR LOCATING THE SELF
IN SPACE AND TIME: EVIDENCE FROM INTRACRA-
NIALLY RECORDED EVOKED POTENTIALS

S. Arzy* T, M. Seeck*, and O. Blanke*,}

*Geneva University Hospital, Geneva, Switzerland, and tBrain
Mind Institute, Ecole Polytechnique Fédérale De Lausanne
(EPFL), Lausanne, Switzerland

Purpose: The self is intimately immersed in space and time. It was
recently hypothesized that localizing the self in time (re-experience one’s
own past by subjectively ‘locating’ the self to a previously experienced
place and time, or to preexperience an event by ‘locating’ the self into the
future), and in space (imaging to be within body borders or in different
distances from the body), are managed by similar brain mechanisms.

Method: We used a novel behavioral paradigm in combination with
intracranially recorded evoked-potentials from electrodes covering the
temporal, occipital, and parietal lobe in epileptic patient undergoing pre-
surgical evaluation.

Results: Self-location in time is composed of two different cognitive
processes: absolute self-location, which is the location of the self in dif-
ferent points in time (past, present or future), and relative self-location,
which is the location of the self with respect to the experienced event
(before or after the event). Similarly, self-location in space is composed
of absolute self-location to different points in space (different distances
from the body), and relative self-location, which is the location of the self
with respect to the imagined position in space. Intracranial recordings
revealed the presence of five electrodes in posterior temporal and poster-
ior parietal cortex that were active (V>30uV; t=~350-450ms; p<0.001)
for absolute self-location in time, and six electrodes in the occipito-tem-
poral cortex that were active (V>40uV; t=~300-400ms; p<0.001) for
relative self-location in time and space.

Conclusion: Similar brain mechanisms are coding for the experience of
being continuously and intimately embodied through time and space.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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081

CHRONIC HIGH-FREQUENCY DEEP-BRAIN STIMU-
LATION IN PROGRESSIVE MYOCLONIC EPILEPSY
OF ADULTHOOD. REPORT OF 5 CASES

B. Steinhoff*, C. Willet, D. Altenmiillerf, A. Staack*, S. Bilic*,
and J. Vespert

*Epilepsy Center Kork, Kork, Germany; tNeurosurgical Clinic,
Heinrich-Heine-University, Duesseldorf, Germany, and {Epi-
lepsy Center, Albert-Ludwigs University of Freiburg, Freiburg,
Germany

Purpose: To assess systematically efficacy and tolerability of chronic
high-frequency deep brain stimulation (DBS) in adult patients with pro-
gressive myoclonic epilepsy syndromes (PMES).

Method: Five adult patients (four males, 28-33 years) with PMES
underwent chronic high-frequency DBS according to a study protocol
that had been approved by the local ethical commission. Electrodes were
implanted in the substantia nigra pars reticulata (SNr) / subthalamic
nucleus (STN) region in the first patient and additionally in the ventral
intermediate nucleus (VIM) bilaterally in the following four cases. The
DBS effects were compared with the baseline Video-EEG findings con-
cerning myoclonic jerks and daily life performance eight weeks prior to
the implantation and six-monthly afterwards.

Results: No serious complications occurred. The follow-up ranges
between 3 and 33 months (median 15 months). The best effects were seen
with SNr but not with VIM stimulation in all patients. In the four patients
with a sufficient follow-up, the reduction of myoclonic seizures ranged
between 30% and 100%. All patients reported clinically relevant
improvements of various capabilities such as free standing and walking
or significantly improved fine motor abilities. In one patient generalized
tonic—clonic seizures increased after 15 months, the best effect was seen
in the least impaired patient.

Conclusion: DBS of the SNr/STN may be an effective treatment option
for patients with PMES. Less impaired patients may benefit more mark-
edly. The experience in one patient indicates that the beneficial effect
may be temporary similarly to the observations in Parkinson’s disease.
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082

IDIOPATHIC GENERALIZED EPILEPSY OF LATE
ONSET (IGELO). A SEPARATE NOSOLOGIC ENTITY?
J. Reichsoellner, J. Larch, 1. Unterberger, G. Luef, G. Bauer,

J. Ndayisaba, and E. Trinka

Medical University Innsbruck, Innsbruck, Austria

Purpose: Age at onset is a taxonomic criterion in IGE. We aimed to
evaluate ages of onset in a large population of IGE and compare the ones
with ‘classical’ with those with a later onset (IGELO).

Method: Patients with IGE treated at the outpatient epilepsy clinic,
Medical University Innsbruck, Austria, 1985-2006 (n=798) were
screened retrospectively. Inclusion criteria were: IGE according to
ILAE-criteria, >2 FU-visits, duration of FU>1yr, normal brain imaging.
306 patients were excluded (130 with <2 visits, FU duration <lyr). We
analyzed demographic data, age of onset, seizure phenotypes, syndromic
diagnosis, neurological findings, neuroimaging data, EEG-findings, sei-
zure provoking factors, seizure freedom for 1 and 5 years at last FU.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Results: 492 pts (mean age at onset 14.6 yrs, range 0.1-55 yrs, SD 7.9)
were included: CAE (n=109, 1-55, 6.5), JAE (n=75, 4-39, 5.1), IME
(n=112, 2-39, 5.7), and EGMA (n=196, 1-52, 17.3). Population was
stratified into 3 groups: 27 pts with onset >30 yrs, 180 between 15 and 30
yrs and 285 <15 yrs. Distribution of seizure phenotypes and syndromes
were different according to the age groups (p<0.001); Seizure outcome
and other clinical variables did not differ across the groups.

Conclusion: Our data suggest that the age of onset in IGEs has a loose
upper limit. The currently accepted narrow borders used in the ILAE
classification seem to be too restrictive. IGELO syndromes do not differ
from their younger counterparts. Our data do not support the view of
IGELO as a separate syndromic or nosologic entity.

083

EVALUATION OF STRUCTURAL AND FUNCTIONAL
FRONTAL LOBE PARAMETERS IN JUVENILE MYO-
CLONIC EPILEPSY.

R. Roebling*, N. Scheerer*, I. Uttner*, O. Grubert, E. Kraft,
and H. Lerche*

*University of Ulm, Ulm, Germany, T University of Goettingen,
Goettingen, Germany, and }University of Munich, Munich,
Germany

Purpose: Although MRI scans of patients with idiopathic generalized
epilepsy (IGE) in general and juvenile myoclonic epilepsy (JME) in par-
ticular are normal on visual inspection, previous studies using advanced
imaging techniques have suggested subtle structural and functional
changes in JME patients, mostly localized to. In addition, it has been
reported that these patients show neuropsychological deficits best attrib-
uted to frontal lobe function.

Method: We studied 18 JME patients and 20 age-, sex- and education-
matched controls using a battery of standardized neuropsychological
tests, optimized voxel based morphometry (VBM) to evaluate structural
differences and two working memory paradigms combined with func-
tional magnetic resonance imaging (fMRI) to assess an important func-
tional aspect of the frontal lobe.

Results: Our investigations did not reveal statistically significant differ-
ences between the groups of JME patients and normal controls in both
the VBM and the fMRI study for working memory. The neuropsycholog-
ical examination showed a slightly worse performance for the JME
patients across most tests used, reaching statistical significance for
semantic and verbal fluency. These changes were correlated with the
antiepileptic medication. In our cohort, we could not reproduce results
from previous studies showing any changes in frontal gray matter in JME
patients and we could not detect an fMRI correlate of previously reported
differences in working memory in JME.

Conclusion: We conclude that structural and functional frontal lobe def-
icits are a questionable phenomenon in JME. The neuropsychological
deficits may be attributed to antiepileptic medication.

084

CORRELATIONS OF MYOCLONUS SEVERITY
ASSESSED WITH UNIFIED MYOCLONUS RATING
SCALE WITH CLINICAL PHENOTYPE CHARACTER-
ISTICS IN PATIENTS WITH UNVERRICHT-LUND-
BORG DISEASE (EPM1)

J. Khyuppenen*, M. Alikia*, P. Koskenkorvat, R. Vanninent,

E. Mervaalat, K. Erikssoni, A. Lehesjoki§, and R. Kalviainen*
*University of Kuopio And Kuopio University Hospital, Kuopio,
Finland; tKuopio University Hospital, Kuopio, Finland; {Tam-
pere University Hospital and University of Tampere, Tampere,
Finland, and §University of Helsinki, Helsinki, Finland
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Purpose: Unverricht-Lundborg disease (EPM1, OMIM254800) is an
autosomal recessively inherited neurodegenerative disorder character-
ized by stimulus-sensitive myoclonus and epileptic seizures. Severity
and progression of EPM1 are known to vary from patient to patient even
within the same family. We aim to provide additional characterization of
the clinical disease phenotype and identify possible factors influencing
patient-to-patient variations.

Method: Medical histories of 36 genetically verified EPM1 patients (31
expansion homozygotes and 5 compound heterozygotes) were collected
retrospectively from hospital records. Myoclonus severity was assessed
using standard protocol from video recordings of patients performing
tests from the Unified Myoclonus Rating Scale (UMRS) panel. Verbal
(VIQ) and Performance (PIQ) intellectual functioning were evaluated
with three verbal and three performance subtests of the Wechsler Adult
Intelligence Scale Revised. All patients underwent MRI and voxel-based
morphometry (VBM).

Results: UMRS scores negatively correlated with the age of EPMI
onset (P < 0.01). Intellectual functioning, especially PIQ, of the EPM1
patients was found to be at the low average level and negatively correlate
with myoclonus severity scores. Compared to age-matched controls,
VBM showed gray matter volume loss in frontal premotor and supple-
mentary motor areas, cuneus and thalamus bilaterally.

Conclusion: We present clinical results of the ongoing study aiming to
unravel the disease mechanisms in EPM1. Age at EPM1 onset appears to
be a significant predictor of the disease progression. Finally, intellectual
functioning seems to be significantly affected in the course of the disease.

The study has been funded by the Academy of Finland, the NEURO
Research Programme and UCB Pharma.

085

NEUROPSYCHOLOGICAL PROFILE IN
WITH UNVERRICHT-LUNDBORG DISEASE
E. Ferlazzo*, A. Magauddat, A. Gaglianot, T. Calarese,

P. Strianoi, L. Corteset, C. Cedrot, P. Bramanti*, P. Di Bella*,
V. Laguitton§, M. Carbonaroi, A. Albachiarai, N. Fragrassii,
A. Coppola}, and P. Genton§

*[RCCS Centro Neurolesi ‘Bonino Pulejo’, Messina, Italy;
+University of Messina, Messina, Italy; IFederico Il University,
Naples, Italy, and §Centre Saint-Paul, Hopital Henri Gastaut,
Marseille, France

PATIENTS

Purpose: Unverricht-Lundborg disease (ULD) is characterized by
action myoclonus, rare seizures and mild ataxia. Aim of this study was to
evaluate neuropsychological profile of patients with ULD.

Method: We evaluated 20 ULD patients (13 M, 7 F) with diagnosis of
ULD genetically confirmed and an average age of 35 years. Patients
underwent a wide neuropsychological battery exploring intelligence
(WAIS), executive functions (WCST, Stroop test, and verbal fluency),
visuospatial and verbal short-term memory (Corsi test, 15 words of Rey).
To examine association with anxiety and depression we used Hamilton
Rating Scales. The same protocol was applied to 20 healthy matched con-
trols.

Results: 11/20 patients with ULD presented a mild to moderate mental
retardation and they had lower performances in all WAIS subtests, partic-
ularly coding, digit span, block design and arithmetic. ULD patients
reported lower scores in all short-term memory and executive functions
tasks, compared with controls. Moreover three patients presented a mod-
erate to severe depression, while only 2 referred anxiety symptoms. A
significant association between impaired performance to memory tests
and duration of disease was observed trough linear regression analysis.
On the contrary, no association was found between severity of myoclonus
and all neuropsychological variables.

Conclusion: Most patients with ULD present a mild to moderate cogni-
tive impairment. The mostly affected cognitive domain is short-term

memory, while long-term memory is less impaired. Our findings are con-
sistent with a decline of adaptive capacity related not only to motor symp-
toms, but also to a progressive cognitive impairment.

086

ICTAL HYPERSOMNOLENCE

M. Cenusa, I. Mothersill, and G. Krimer
Swiss Epilepsy Centre, Zurich, Switzerland

Purpose: Diagnostic reevaluation of patients presenting with unusual
seizure semiology.

Method: Radio-Telemetry Video-EEG recordings of spontaneously
occurring events.

Results: Ictal recordings showed in 3 patients seizures in which the sole
clinical symptomatology was a hypersomnolent state. EEG findings were
in two cases focal (left temporoparietooccipital and right temporo parie-
tal), in the other bifrontal.

Conclusion: A single case of episodic hypersomnolence in conjunction
with complex partial seizures or immediately following seizure dis-
charges in the EEG has been reported (Wszolek et al., Epilepsia, 36:108—
110, 1995).

Hypersomnolence as the sole clinical manifestation of an epileptic sei-
zure has until now to our knowledge not been described. We describe
three patients with therapy refractory epilepsy who were referred for
diagnostic reevaluation implementing combined radio-telemetry/video-
EEG. Ictal recordings showed in all patients seizures in which the sole
clinical symptomatology was a hypersomnolent state. Ictal EEG findings
were in two cases focal (left temporoparietooccipital and right temporo
parietal), in the other bifrontal. Electrical stimulation has been used as an
aid to the understanding of both the pathogenesis of epileptic seizures
and the basic mechanisms of sleep. It has been shown that stimulation of
thalamic, frontal and brainstem structures can elicit both sleep reactions
or epileptic seizures, and perhaps more importantly epileptiform dis-
charges in the EEG. This experimental evidence in conjunction with the
clinical and ictal EEG findings in our patients suggests a subcortical
involvement in the pathogenesis of this unusual seizure type.

087

A VIDEO-POLYGRAPHIC ANALYSIS OF ICTAL ORO-
ALIMENTARY AUTOMATISMS

E. Gardella*, E. Zambrelli*, S. Francionet, V. Chiesa*,

L. Tassit, A. Piazzini*, K. Turner®, A. Vignoli* R. Canger*,

G. Lo RussoT, and M. Canevini*

*Epilepsy Center — S. Paolo Hospital — Milan — Italy and
tEpilepsy Surgery Center ‘C. Munari’- Niguarda Hospital —
Milan — Italy

Purpose: to investigate the clinical and polygraphic features of different
types of ictal oro-alimentary behaviors and to attempt to describe their
localizing value.

Method: Among the series of patients selected for presurgical investiga-
tion in the last decade at S. Paolo Hospital and Niguarda Hospital, Milan,
two independent observers analyzed seizures with oro-alimentary (OA)
manifestations. A study of video-EMG-EEG/SEEG correlations has been
attempted, in order to subdivide and classify clinical subgroups and to
investigate their possible localizing value. The study of neuropsychologi-
cal functions, in particular memory functions, has been compared in dif-
ferent clinical subgroups.

Results: We observed two main clinical-polygraphic subgroups of OA
behaviors: (1) a chewing pattern and (2) an masticatory-deglutitory pat-
tern. Most patients had a widespread ictal discharge in the temporal
region concomitant with OA behaviors of type 1, while OA automatisms
of type 2 could be related also with extratemporal involvement. The same
pattern of chewing has been observed comparing ictal and postictal auto-

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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matisms and voluntary mastication in the same patient, while eating.
Despite the lacking of a significant difference in memory scores in two
OA subgroups, patients with ictal chewing behavior more frequently
refer memory disturbances.

Conclusion: we propose a clinical division in subgroups of oro-alimen-
tary ictal patterns, possibly involving different motor circuits. The poly-
graphic analogies between ictal and postictal chewing and voluntary
mastication support the hypothesis that a releasing mechanism of the
physiological central pattern generator for mastication is subtending ictal
OA automatisms, probably resulting from inactivation of cerebral modu-
lations of the motor control.

Wednesday 24 September 2008
11:30-13:00

Hall 9

Platform Session

Drug Therapy

088

TITRATION INFLUENCES INITIAL EFFICACY OF
MONOTHERAPY IN NEWLY DIAGNOSED EPILEPSY
G. Sills*, J. Leach®, E. Wilsont, P. Parkert, K. Kellyf,

L. Hamill}, S. Yuled, J. Greenef, R. Duncan*,}, and M. Brodie}
*University of Liverpool, Liverpool, UK; tWestern Infirmary,
Glasgow, UK, and {Southern General Hospital, Glasgow, UK

Purpose: We have investigated the influence of titration schedules on
short-term efficacy of levetiracetam (LEV), topiramate (TPM) and lamo-
trigine (LTG) in newly diagnosed epilepsy as part of an ongoing, long-
term follow-up study.

Method: A total of 251 patients (143 male; median age = 35, range 16 to
99) with new-onset epilepsy were randomized to receive open-label LEV
(n=81), TPM (n=85) or LTG (n=85), irrespective of seizure type or epi-
lepsy syndrome. Daily target doses were 1000mg LEV, 100mg TPM, and
150mg LTG, achieved by titration over two, four, and six weeks, respec-
tively. The primary outcome measure was seizure-freedom, determined
at six weeks and three months after commencing treatment.

Results: Intention-to-treat analysis revealed that 63.0% of patients
receiving LEV were seizure-free at six weeks after starting treatment,
compared with 41.2% on TPM (x2=7.89, p<0.01) and 40.0% on LTG
(x2=8.75, p<0.005). At three months, 49.4% of LEV patients were sei-
zure-free, compared with 32.9% on TPM (x2=4.64, p<0.05) and 34.1%
on LTG (x2=3.98, p<0.05). Median daily doses at six weeks were
1000 mg LEV, 100 mg TPM, and 100 mg LTG, with an increase to
150 mg LTG at three months. There were no significant differences
among treatment groups in multiple demographic variables at baseline,
including gender, age, epilepsy type, and total number of pretreatment
seizures.

Conclusion: The ability to reach therapeutic doses of LEV within two
weeks of starting treatment may confer an early advantage over TPM and
LTG in comparable populations of patients with new-onset epilepsy and
have implications for initial drug selection.

Disclosure: Supported by an unrestricted grant from UCB Pharma.

089

RETIGABINE AS ADJUNCTIVE THERAPY IN ADULTS
WITH REFRACTORY PARTIAL-ONSET SEIZURES

J. French*, and H. Mansbacht

*New York University Comprehensive Epilepsy Center, New
York, NY, USA and T Valeant Pharmaceuticals International,
Aliso Viejo, CA, USA On Behalf of the RESTORE 1 Investigators

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Purpose: To determine the efficacy and safety of 1200 mg/day retiga-
bine (RTG) as adjunctive therapy in adults with refractory partial-onset
seizures.

Method: Multicenter, randomized, double-blind, placebo-controlled
Phase 3 trial with 6-wk titration period and 12-wk maintenance phase.
Patients with =4 partial-onset seizures/mo despite 1-3 AEDs during pro-
spective baseline were randomized to placebo or RTG. Study drug was
force-titrated to 1200 mg/d (400 mg tid), which was maintained for the
duration of double-blind treatment (minimum maintenance dosage, 1050
mg).

Results: Of 306 patients randomized (placebo, n=152; RTG, n=154),
301 (placebo, n=150; RTG, n=151) received >1 dose of study medication
and underwent >1 efficacy evaluation (intent to treat). Baseline demo-
graphics: mean age, 37 yrs; female, 54%; epilepsy duration, 23 yrs;
>2 background AEDs, 84%. Median monthly seizure reduction during
double-blind phase: RTG, 44.3%; placebo, 17.5% (p<0.0001); responder
rate (=50% seizure reduction): RTG, 45%; placebo, 18% (p<0.0001).
Differences in seizure reduction with RTG were also significant vs pla-
cebo during both titration and maintenance phases (p<0.0001). Discon-
tinuations due to adverse events: RTG, 27%; placebo, 9%, with most
occurring during forced titration. Adverse events with >10% incidence:
dizziness, somnolence, fatigue, confusion, dysarthria, headache, urinary
tract infection, ataxia, blurred vision, tremor and nausea.

Conclusion: Retigabine 1200 mg is effective and generally well-toler-
ated in adults with refractory partial-onset seizures, confirming findings
from a Phase 2 dose-ranging study. These results validate the therapeutic
usefulness of neuron-specific potassium (KCNQ/M-current) channel
openers.

Funded by Valeant Pharmaceuticals International.

090

A HEAD-TO-HEAD COMPARISON OF PREGABALIN
AND LAMOTRIGINE, INCLUDING A THIRD PLACEBO
ARM, AS ADJUNCTIVE THERAPY IN PATIENTS WITH
REFRACTORY PARTIAL ONSET SEIZURES

M. Baulac*, T. Leont, E. Whalent, and J. Barrettt

*University of Paris-APHP, Paris, France, and 7 Pfizer Global
Pharmaceuticals, New York, NY, USA

Purpose: Evaluate comparative efficacy of pregabalin as add-on treat-
ment for reducing frequency of partial seizures compared with placebo
and lamotrigine.

Method: 434 patients were randomized to pregabalin 300/600 mg/d,
lamotrigine 300/400 mg/d, or placebo for 17 weeks of double-blind (DB)
treatment. Phase 1: 11 weeks DB treatment, starting with titration period
(pregabalin, 1 week; lamotrigine, 5 weeks). Dosage fixed for both at
300 mg/d after titration. Phase 2: additional 6 weeks DB treatment. Inclu-
sion criteria: males and females 218 years old; diagnosis of epilepsy with
partial seizures; minimum 4 seizures during 6-week baseline period; no
28-day seizure-free period. Primary efficacy measure was reduction in
seizure frequency (RRatio).

Results: During Phase 1, RRatio between pregabalin (300 mg/d) and
placebo groups did not reach statistical significance (—=12.0, 95% CI:
—-19.8, =4.2, p=0.052), nor lamotrigine group versus placebo (4.0, 95%
CI: —11.9, 4.0, p=0.5) or versus pregabalin (=8.1, 95% CI: —15.9, —0.3,
p=0.13). During Phases 1 and 2, difference in RRatio between pregabalin
and lamotrigine was —8.2 (95% CI: —16.0, —=0.4, p=0.0825) in favor
of pregabalin. Responder rate (=50% reduction in seizure frequency)
was 36% pregabalin vs placebo (21%, p=0.007) and lamotrigine
(24%, p=0.041). There was no significant treatment by cluster interaction
during Phase 1 alone or Phases 1 and 2 combined. No new or unexpected
AEs were reported.

Conclusion: This is the first head-to-head, placebo-controlled compari-
son of two newer AEDs in an adjunctive therapy setting. Based on
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percent reduction in seizure frequency, pregabalin 300/600 mg/d was not
superior to lamotrigine 300/400 mg/d.
Study funded by Pfizer Inc.

091

EFFICACY AND SAFETY OF ESLICARBAZEPINE
ACETATE AS ADD-ON TREATMENT IN ADULTS WITH
REFRACTORY PARTIAL-ONSET SEIZURES: BIA-2093-
301 STUDY

C. Elger*, P. Halaszt, J. Maia¥, L. Almeida?, and

P. Soares-da-Silva}

*University of Bonn, Bonn, Germany; tNational Institute of
Psychiatry And Neurology, Budapest, Hungary, and }BIAL —
Portela & Co, SA, S Mamede Do Coronado, Portugal

Purpose: To investigate the efficacy and safety of eslicarbazepine ace-
tate (ESL) as adjunctive therapy in adult patients with >4 partial-onset
seizures per 4 weeks despite treatment with 1-2 AEDs.

Method: During this multicentre, double-blind, parallel-group, placebo-
controlled study, patients were randomized to placebo (n=102) or ESL
400 mg (n=100), 800 mg (n=98) or 1200 mg (n=102) once-daily after a
8-week baseline period. ESL was titrated at 400 mg weekly increments
over 2 weeks and maintained for 12 weeks.

Results: The most frequently administered concomitant AEDs were car-
bamazepine (56%—62% of patients), followed by lamotrigine (24%—
28%) and valproic acid (22%-28%). Primary analysis (ANCOVA of log-
transformed seizure frequency in the intent-to-treat population) showed a
significantly lower seizure frequency relative to placebo over the 12-
week maintenance period in the 1200 mg (p=0.0003) and 800 mg
(p=0.0028) groups. Median relative reduction in seizure frequency was
45% (1200 mg), 36% (800 mg), 26% (400 mg) and 16% (placebo). The
responder rate was 43% (1200 mg), 34% (800 mg), 23% (400 mg) and
20% (placebo). Similar efficacy results were obtained in patients admin-
istered ESL with or without carbamazepine. Discontinuation rates due to
treatment-emergent adverse events (TEAEs) were 3.9% (placebo), 4.0%
(400 mg), 8.2% (800 mg) and 19.6% (1200 mg). TEAEs occurring in
>10% in any group were dizziness, headache and diplopia. Most TEAEs
were mild or moderate in severity.

Conclusion: ESL 800 mg and 1200 mg once-daily adjunctive therapy

was well tolerated and effective in reducing partial-onset seizures in

patients refractory to treatment with 1 or 2 concomitant AEDs. Efficacy

of ESL was not altered when given concomitantly with carbamazepine.
Supported by BIAL- Portela & Co, SA.

092

A RANDOMIZED CONTROLLED STUDY OF AN
IMPLEMENTATION INTENTION INTERVENTION TO
ENHANCE ADHERENCE WITH ANTIEPILEPTIC DRUG
TREATMENT

1. Brown, P. Sheeran, and M. Reuber

University of Sheffield, Sheffield, UK

Purpose: Suboptimal adherence with antiepileptic drug (AED) treat-
ment is commonplace, and constitutes an important risk factor for status
epilepticus and sudden unexplained death in epilepsy. Effective and
easy-to-administer interventions to improve tablet-taking behavior there-
fore are needed. Implementation intention interventions (III), a simple
planning technique, have proven effective in promoting behavior change.
A prospective randomized controlled trial was used to evaluate the
effects of IIT on AED adherence.

Method: 81 patients receiving AEDs for epilepsy (74% focal, 12% idio-
pathic generalized, 14% unclassifiable) were randomized. The mean
duration of epilepsy was 20.1 years, 46% were taking AED monotherapy,
79% reported seizures within the previous year. 69 completed the objec-

tive adherence measure (electronic registration of pill-bottle openings,
Medication Event Monitoring System, MEMS®) over a one-month
observation period and completed self-report measures identifying mod-
erating factors (Theory of Planned Behavior, Brief Illness Perception
Questionnaire, Multiple Ability Self-Report Questionnaire, Hospital
Anxiety and Depression Scale, Liverpool Seizure Severity Scale, Pro-
spective and Retrospective Memory Questionnaire).

Results: Intervention participants showed improved adherence relative
to controls on all outcomes: total doses taken (93.4% vs. 79.1%), days
correct dose taken (88.7% vs. 65.3%), and on-schedule doses (78.8% vs.
55.3%), p < .01. Intervention effects were pronounced in participants
who were at greatest risk of poor adherence (i.e., exhibiting poor under-
standing of epilepsy, emotional maladjustment to epilepsy, higher self-
estimated missed doses, poor prospective memory scores).

Conclusion: III are an easy-to-administer and promising means of pro-
moting AED adherence. Future studies should confirm the longer term
effectiveness of the intervention.

093

THE IMPACT OF ADVERSE EFFECTS ON HEALTH-
RELATED QUALITY OF LIFE IN PATIENTS WITH
PHARMACORESISTANT EPILEPSY: THE SOPHIE
(STUDY OF PHARMACORESISTANCE IN EPILEPSY)
STUDY

V. Alexandre Jr¥*, S. De Faziot, C. Fattore*, V. Franco*,

B. Frassinel, F. La Briola§, M. Ladogana¥, A. La Neve¥],

L. Licchetta**, A. Papantoniot, S. Pellacani}i, E. Rosati§§,

P. Striano¥¥|, and E. Perucca*

*University of Pavia And Institute of Neurology IRCCS C. Mon-
dino Foundation, Pavia, Italy; TMagna Graecia University,
Catanzaro, Italy; $Epilepsy Center, C. Poma Hospital, Univer-
sity of Brescia, Brescia, Italy; §Epilepsy Center, San Paolo
Hospital, Milan, Italy; Y Epilepsy Center, University of Bari,
Bari, Italy; **Institute of Neurology, University of Bologna,
Bologna, Italy; t1Epilepsy Center, University of Foggia,

Foggia, Italy; 11 Children’s Hospital A. Meyer, Florence, Italy;
§§Epilepsy Center, Careggi Hospital, Florence, Italy, and

Y9 Epilepsy Center, Federico Il University, Napoli, Italy

Purpose: In drug resistant epilepsy, treatment should aim at the best
compromise between seizure suppression and adverse drug effects
(AEs). We investigated the relative contribution of seizures and AEs to
health-related quality of life (HRQOL) in adults with refractory epilepsy.

Method: A cross-sectional baseline evaluation was conducted in adults
with refractory epilepsy included in a large multicentre prospective
study. Patients enrolled consecutively at 11 tertiary centres were assessed
for medical history, types and frequency of seizures, epilepsy diagnosis,
comorbidities, previous and current treatments, AEs by clinical examina-
tion and unstructured interview, and results of Quality of Life in Epilepsy
(QOLIE-31) and Adverse Events Profile (AEP) questionnaires.

Results: This analysis refers to the first 881 adults enrolled (mean age
41 years, range 16-86), 79% of whom were on polytherapy. Epilepsy
was classified as focal in 755, generalized in 118 and undetermined in 8.
Median number of seizures in the previous 6 months was 16 (range 1-
3960). QOLIE-31 and AEP were completed by 791 patients and 224 had
an AEP score >45. Spontaneously reported AEs were recorded in 303
patients. QOLIE-31 scores showed a strong inverse correlation with AEP
scores (r=—0.689, p<0.0001) and a modest inverse correlation with sei-
zure frequency (r=—0.123, p<0.0005).

Conclusion: In refractory patients seen at tertiary centres, HRQOL is

influenced more by the AEs of treatment than by the frequency of seizures.

This study was supported by a grant from the Italian Drug Agency (AIFA).
Alexandre V Jr was supported by CAPES Foundation, Brazil.

Epilepsia, 50(Suppl. 4):2-262, 2009
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T094

THE RELATIONSHIP OF EPILEPSY AND INTELLEC-
TUAL DISABILITIES IN AUTISM SPECTRUM DISOR-
DERS AND ATTENTION - DEFICIT / HYPERACTIVITY
DISORDER

M. Igor®*, M. Volodymyrt, M. Inna*, and B. Jana*

*Ukrainian Research Institutes Social Psychiatry and Drug
Abuse, Kiev, Ukraine and TNational Medical Academy Post-
graduate Education, Kiev, Ukraine

Purpose: Data regarding the presence of epilepsy in children with aut-
ism spectrum disorders (ASD) and attention-deficit / hyperactivity disor-
der (ADHD) were analyzed to explore the relationship among epilepsy,
intellectual disabilities (ID), autistic and conduct behaviors.

Method: We studied 205 patients (ages 12—18) from a well-character-
ized longitudinal sample collected by Ukrainian Research Institutes
Social Psychiatry and Drug Abuse who were referred for either ASD or
ADHD. Verbal IQ (VIQ) and nonverbal IQ, ASD and ADHD diagnostic
testing (ADI-R, CARS, Cohen’s RS) scores from age 7-12 were analyzed.
Presence / absence of epilepsy (>1 unprovoked seizure) was determined
by chart review confirmed with interview. ASD and ADHD subjects with
and without epilepsy were compared on IQ and measures of behaviors.

Results: The prevalence of epilepsy was greater in group ASD than in
group ADHD (14% vs 10%). 21% of the ASD and 8% of the ASD
patients with epilepsy had significant brain malformations. Epilepsy was
associated with lower VIQ and NVIQ in both the ASD and ADHD
groups. Epilepsy was not associated with more prevalent behaviors, but a
trend for increased conduct behaviors in the ADHD epilepsy group was
seen. The only notable difference between the ASD and ADHD groups
with epilepsy. The number of ADHD epilepsy patients with VIQ<70 was
no significantly higher than the ASD epilepsy group. All children with
VIQ<50 have been concentrated in the ASD epilepsy group.

Conclusion: Epilepsy is associated with lower IQ scores both in ASD
and ADHD groups. However, the increased number of patients with low
VIQ scores in the ASD group and accumulation in this group of children
with heavy forms of an ID has more of an impact on verbal function in
ADHD, verbal and nonverbal function in autism.

TO095

EPILEPSY AND COMORBIDITY

V. Duca

National Scientific Practical Center For Emergency Medicine,
Moldova

Purpose: To determine the incidence of different comorbidities in epi-
lepsy in women of childbearing age.

Method: The observational, randomized, prospective study was realized
in Neurology Department of National Scientific Practical Center of
Emergencies. Were investigated 80 women of childbearing age with dif-
ferent types of epileptic seizures, with range of ages 11 and 40. The inves-
tigation included the general and neurological women’s examination and
analyzed the medical history of every patient, special women’s medical
card and seizure diary.

Results: Among 69 women with simple partial seizures and complex
partial seizures, 12 (17.3%) of them suffer from renal disorders, 13
(18.8%) — autoimmune thyroiditis, 4 (5.7%) — rheumatisms, 7 (10.1%) —
menstrual dysfunction, 4 (5.7%) — head trauma, 2 (2.8%) — arachnoidian
cyst and 27 (39.1) of unknown etiology (cryptogenic) epileptic seizures.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

In another group, which consist of 11 women with secondary generalized
tonic-clonic seizures have been described 3 (27.2%) cases of menstrual
dysfunction (a prolonged length of menstrual cycle, from 36 up to
43 days, persistence of polycystic ovaries), 3 (27.2%) cases of rheuma-
tisms and 5 (45.4%) of unknown etiology.

Conclusion: The distribution among seizures and different diseases give
us the following dates: most of the patients emphasized renal diseases
and rheumatisms, which were determined by streptococcus, the second
disease was autoimmune thyroiditis and only 10 (12.5%) cases with men-
strual disturbances. The study suggests that the infection may play a more
harmful role in evolution of epilepsy than we were expected. It is recom-
mended to eradicate the infection and to observe its influence in the
course of epilepsy.

T096

PREGNANCY AND BIRTH OUTCOMES IN FEMALES
OF CHILD BEARING AGE INMALTA

J. Mifsud*, T. Camilleri*, and R. Galeat

*University of Malta, Malta and TMater Dei Hospital, Malta

Purpose: Epilepsy in females of child bearing age belongs to a special
population that require specific interventions, since pregnancy can result
in high obstetric risks. The aim of the study was the evaluation of the out-
comes in pregnancy in Maltese women with epilepsy.

Method: The medical and obstetric data records of mothers with epi-
lepsy (PWE) who gave birth were reviewed from the 120 Monthly Birth
Registers, 1996-2005. Data obtained was statistically analyzed and com-
pared to that of the whole population.

Results: The data obtained was analyzed using student t-tests at the 5%
significant level. In total, 58 birth outcomes in 46 PEW were docu-
mented. CBZ (n = 29) and PHT (n = 21) were the two most widely pre-
scribed AEDs i: 60% were on monotherapy, 22% on two drugs, 9% on 3
drugs and 9% on no treatment. Birth weight, AGPAR scores and inci-
dence of congenital anomalies fitted in with the general population, but
there was a higher incidence of obstetric intervention in PWE (normal
vaginal delivery 50% vs 74.8%).

Conclusion: The study population was too small to draw more statisti-
cally significant conclusions. Further studies to assess the level of risk of
adverse outcomes over a longer follow up period are necessary. Setting
up local prospective ongoing studies amongst PWE in a pregnancy regis-
try in a small population can contribute to the pooling of data to larger
international data centres and may change current practice in the manage-
ment of epilepsy in women of childbearing potential.

T097

ALTERATIONS IN KCNJ4 POTASSIUM ION CHANNEL
GENE EXPRESSION IN HUMAN TEMPORAL LOBE
EPILEPSY

X. Wu, Z. Hong, G. Zhu, X. Gao, G. Zuo, and P. Yu

Huashan Hospital of Fudan University, Shanghai, China

Purpose: To evaluate the possible molecular pathogenesis of intractable
temporal lobe epilepsy. The potassium ion channel gene KCNJ4 encodes
one of the subfamilies of Kir channels, Kir 2.3 subunit, which may play
an important role in modulating neuronal excitation. Interference in the
function or expression of this gene would cause disturbance of ionic con-
centrations, thus leading to seizure activity.

Method: Reverse transcription polymerase chain reaction (RT-PCR)
and western blot analysis were used to measure the expression alterations
of KCNJ4 mRNA as well as its protein product Kir2.3 channel in tempo-
ral cortex samples from patients who had undergone temporal lobectomy
for intractable epilepsy (n=12). Tissue from 10 subjects who did not have
epilepsy served as controls.
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Results: The expression of KCNJ4 mRNA and its protein Kir2.3 were
significantly decreased in epileptic brain compared with the controls
(P<0.05).

Conclusion: The variation in KCNJ4 expression might be a potential
etiological agent for TLE that may offer a novel target for anticonvulsant
therapy.

T098

RESULTS OF VNS THERAPY IN PATIENTS WITH
REFLEX EATING SEIZURES

A. Cukiert*t, J. Burattini*,}, P. Mariani*, T, C. Cukiert*,7,

C. Baise-Zung*,T, C. Forster*T, M. Argentoni-Baldochi*,,

and V. Mello*

*Epilepsy Surgery Program, Hospital Brigadeiro, Sdo Paulo,
Brazil and TClinica de Epilepsia De Sdo Paulo, Sao Paulo,
Brazil

Purpose: VNS therapy is stimulating the vagus nerve, which has exten-
sive projections to gastrointestinal organs, to reach the central nervous
system. Some patients have eating reflex seizures, alone or in combina-
tion with nonreflex seizures. We hypothesized that VNS therapy would
have a differential effect in this subset of patients.

Case Reports: Patient 1: This 23 year-old, very thin man had daily
refractory epigastric simple partial and complex partial seizures since the
age of 8 years. Ninety percent of the seizures occurred during meals. His
MRI showed bilateral perysilvian polimicrogiria and his interictal EEG
showed independent bitemporal spiking. He was submitted VNS: final
parameters were 2.0mA, 500Usec and 30Hz. All his reflex seizures dis-
appeared. He remained with nonreflex complex partial seizures (once a
month). He gained weight and has been able to adequately feed after
VNS. Patient 2: This 34 year old woman had daily refractory complex
partial seizures since the age of 6.

Seventy percent of her seizures occurred during meals. Her MRI was
normal. She had been previously submitted to right temporooccipital
resection at other institution. Postresection video-EEG recording at our
institution recording showed that her seizures were coming from the left
brain side. She was submitted VNS: final parameters were 2.5mA,
500Usec and 30Hz. Ninety percent of her reflex seizures disappeared.
She remained with nonreflex complex partial seizures (once every
15 days).

Discussion: Eating reflex seizures responded extremely well to VNS.
The improvement in seizure frequency was much higher in these 2
patients then usually expected for patients with complex partial seizures.
We postulated that this differential seizure frequency outcome was
related to both VNS antiepileptic activity and modulation of neural sig-
naling from/to the gastrointestinal organs. VNS might prove to be the
therapy of choice in patients with refractory eating epilepsy that are not
amenable for resective surgery.

T099

VALPROATE-ASSOCIATED HYPERAMMONEMIC EN-
CEPHALOPATHY

C. Forster® T, A. Cukiert* T, J. Burattini*, 7, P. Mariani*,¥,

C. Cukiert® T, M. Argentoni-Baldochi*,, C. Baise-Zung*, ¥,
and V. Mello*

*Hospital Brigadeiro, Sao Paulo, Brazil and 7Clinica De
Epilepsia De Sao Paulo, Sao Paulo, Brazil

Purpose: Valproate is the drug of choice for patients with a variety of
primary and secondary generalized epileptic syndromes. We describe 3
patients under this condition.

Case Reports: Patient 1: This 53-year-old woman presented with refrac-
tory generalized epilepsy. Her MRI was normal. In 2 attempts of intro-
ducing valproate she developed hyperammonemic encephalopathy
characterized by impairment of consciousness and vomiting (ammonia
higher then 200 micromol/l; normal range lower then 30 micromol/l) at
very low (250mg/day) dosage of the drug. She responded rapidly to drug
withdrawal in both circumstances. Patient 2: This 7-year-old boy pre-
sented with Lennox-Gastaut syndrome. He was taking valproate, topira-
mate and clobazan. He underwent an uneventful callosal section. After
surgery, his level of consciousness was impaired. There was no surgical
or systemic abnormality. Hyperammonemia was documented by the
second postoperative day (ammonia levels higher then 250 micromol/l).
After valproate withdrawal ammonia levels got to the normal range after
10 days. Six months postoperatively, we were able to reintroduce valpro-
ate in this kid regimen. Patient 3: This 10-year-old boy presented with
refractory frontal lobe epilepsy. He was taking valproate and lamotrigine.
He underwent an uneventful right frontal lobe resection. After surgery,
his level of consciousness was impaired. There was no surgical or sys-
temic abnormality. Hyperammonemia was documented by the third
postoperative day (ammonia levels higher then350 micromol/l). After
valproate withdrawal ammonia levels got to the normal range after 14
days. Eight months postoperatively, valproate was reintroduced in this
kid drug regimen. Patients 2 and 3 anesthetic procedure made use of
propofol and fentanil.

Discussion: There are probably two types of valproate related hyperam-
monemic syndromes. The first one (patient 1) is very likely related to
patient unique metabolic profile. The second one (patients 2 and 3) is
very likely related to an interaction between valproate and anesthetic
agents.

T100

LEVETIRACETAM IN NEWLY DIAGNOSED LATE-
ONSET POSTSTROKE SEIZURES: A PROSPECTIVE
OBSERVATIONAL STUDY

V. Belcastro*, C. Costa*, F. Galletti*, A. Autuori*, F. Pisanit,
P. Calabresi*, and L. Parnetti*

*Clinica Neurologica, Universita di Perugia, Perugia, Italy

and tClinica Neurologica, Universita di Messina, Messina, Italy

Purpose: Stroke is the most common causes of symptomatic epilepsy in
the elderly. Most first-generation AEDs, exhibit important negative
effects on cognition, behavior, bone health and motor function. Leveti-
racetam (LEV), one of the newer AEDs, has a favorable tolerability pro-
file, no drug-drug interaction and may therefore be a valuable treatment
in patients with poststroke seizures. This study was aimed at investigating
the safety and efficacy of LEV monotherapy in patients with poststroke
seizures.

Method: LEV monotherapy was investigated in 35 patients (pts) (16M/
19F, 71.9+ 7.3 years of age) with late-onset poststroke seizures (i.e. sei-
zures occurring at least 2 weeks after an ischemic stroke) in a prospective
open-label study.

Results: Overall, 27 pts (77.1%) achieved a condition of seizure free-
dom (defined as one year without seizures): 19 (54.3%) at a daily LEV
dose of 1000 mg, 7 (20.0%) at 1500 mg, 1 (2.8%) at 2000 mg. Four pts
(11.4%) discontinued the drug because of intolerable side effects (drows-
iness associated to gait disturbance in 1 pt, and aggressive behavior in the
remaining 3 pts); 3 pts were unresponsive at a dose of 3000 mg, and 1 pt
was lost to follow-up.

Conclusion: These observations suggest that LEV exhibits safety and
efficacy profiles which make it an optimal candidate as a first-choice
drug against poststroke seizures.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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T101

ATYPICAL VALPROATE ENCEPHALOPATHY
1. Novotnd, and M. Brdzdil

St. Anne's University Hospital, Brno, Czech Republic

Purpose: The aim of this work was to find reasons of various ambiguous
problems of a patient. Finally, valproate encephalopathy (typical symp-
toms: confusion, ataxia, focal neurological symptoms, more seizures,
hepatopathy, hyperammonemia), an occasional complication of treat-
ment of epilepsy, was determined.

Method: A 39-year-old man, from age of three observed and neurologi-
cally treated for cerebral tumor in tectum mesencephali; installation of
Torkildsen shunt and radiotherapy in 1971. Histological type of tumor
not known. Since 1991, he started having partial complex seizures (about
one minute lasting), in the beginnings once a month. Progressively higher
frequency of PCS. For intractable epilepsy since 2003 carbamazepine
900 mg/day, topiramate 200mg/day, valproate 1500 mg/day. Since 2006
bradypsychia, apraxia, ataxia, worsening of cognitive functions, weight
loss. Suspections: tumor progression, nonconvulsive status epilepticus,
influence of medication, which makes cognitive functions worse. Higher
levels of valproate lead to worsening of the symptoms.

Results: MRI without progression of tumor, EEG in acute status: basal
activity theta, frequent slow waves, without traces of nonconvulsion sta-
tus. Ammonia 231 pmol/l. Speculations about valproate-induced enceph-
alopathy. Valproate stopped: decrease of ammonia to 42,5 pmol/l.,
improvement of cognitive functions, other symptoms and EEG foun-
dings, decrease in frequency of PCS.

Conclusion: The problems of the patient were determined, even without
accomplishing of all criteria of valproate encephalopathy (high valproate
and ammonia level, hepatopathy etc.). No other cause was found (tumor
progression, shunt disfunction). After change of medication high
improvement, nowadays carbamazepine and topiramate, less seizures,
better EEG and neurological foundings.

T102

EPILEPSY IN THE ELDERLY—ETIOLOGY AND COM-
PLEXITY OF THE THERAPY

R. Corina*, R. Ciprian*, R. Adinat, and B. Ovidiut

*Lucian Blaga University, Sibiu, Romania, and T University
Emergency Hospital, Bucharest, Romania

Purpose: Epilepsy is common in old age. Management of epilepsy in
the elderly can be a challenging exercise and is an important clinical
problem. The increasing awareness of this phenomenon has led to a better
understanding of the etiology of seizures and complexity of pharmacoki-
netics in the elderly.

Method: We retrospectively analyzed data of elderly patients with epi-
lepsy admitted in our Department from January 2005 until December
2007.

Results: The study included 157 patients with epilepsy older than 60;
95 M (60,5%),62 F (39,5%) 114 patients (72,6%) had newly diagnosed
epilepsy. Aetiology of seizures included cerebrovascular diseases in
95(60.5%), degenerative diseases in 28 (17,8%), tumors in 13(8,2%),
trauma in 12 (17,8%), alcoholism in 6(3,8%), meningoencephalitis in
3(1,9%). The initial antiepileptic drug (AED), was Carbamazepine in 82
(52,2%), Valproic acid in 31 (19,7%), Oxcarbazepine in 20 (12,7%), Car-
bamazepine plus Phenobarbital in 10 (6,3%), Lamotrigine in 7 (4,4%),
Gabapentin in 1(0,6%). Lamotrigine was introduced as add-on therapy in
4 patients and Topiramate in 2 patients.

Conclusion: Cerebrovascular disease is the most common cause of new
onset epilepsy in the elderly. Treatment is complicated by age related
drug-drug and drug-disease interactions. Carbamazepin was preferred for
focal seizures and valproic acid was the first choice agent for generalized
tonic-clonic seizures. The newer AEDs oxcarbazepin, lamotrigine,

Epilepsia, 50(Suppl. 4):2-262, 2009
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topiramate also warrant some consideration as first line agents because of
their efficacy and favourable side effect profiles.

T103

COMBINATION OF PARTIAL EPILEPSY WITH
ABSENCES

V. Karlov*, and V. Gnezdizkyt

*Moscow State Medico-Stomatological University, Moscow,
Russia, and tScientific Neurological Centre of Russian Medical
Academy of Sciences, Moscow, Russia

Our past clinical-neurophysiological (EEG, evoked potentials) epilepsy
investigation has revealed same patients with medio-basal epileptogenic
foci and hypomotor seizures, which turned out absences (Karlov VA
etal. 1987) (Epilepsia 38:S214).

Purpose: Study of epileptic patients, who has shown the electrographic
pattern of absence activity in EEG in order to analyze clinical display of
this phenomenon in basic epilepsy forms and make clear its source.

Method: the EEG, EEG monitoring of night sleep and multistage dipole
localization (MDL), Brainloc program were used.

Results: 100 patients age from 4 to 50 years were studied with electro-
graphic pattern of absences in EEG: 54 had GIE (47- absence epilepsy
forms), 7-PIE, and 39 symptomatic/probably symptomatic epilepsy with
hypomotor sizures (S/PSE). After EEG and MDL investigation, clinical
inhibitory motor seizures were qualified as absences in all patients with
IE, but only in 9 among 39 with S/PSE. The highest rate of interictal spike
localization in IE was registered in mediobasal frontal cortex (41 among
54) while in S/PSE- medial temporal and temporofrontal cortex. Posts-
pike wave was registered in 81 patients in mediobasal frontal cortex and
frontal pole independently of epilepsy forms.

Conclusion: 1. Electrographic manifestation of absence activity is
revealed not only in IE, but also in S/PSE. About 8% patients with S/PSE
and correlates of absence in EEG have clinical combination of partial sei-
zures with absences. 2. Spike is originated in the 2/3 IE patients in the
mediobasal frontal cortex, in S/PSE patients as a rule in medial temporal
and temporofrontal cortex.

T104

PAROXYSMAL EXERTION-INDUCED DYSKINESIA,
HEMOLYTIC ANEMIA AND EPILEPSY: ENERGY DEF-
ICIT AND ELECTROLYTE SHIFT

A. Storcht, Y. Weber*®, T. Wuttke*, K. Brockmann, A. Pekruns,
J. Kempfle*, F. Lehmann-Horn*, and H. Lerche*

*University of Ulm, Ulm, Germany; TUniversity of Dresden,
Dresden, Germany; {University of Goettingen, Germany and
§Prof. Hess Kliniken, Bremen, Germany

Purpose: Paroxysmal dyskinesias are characterized by attacks of invol-
untary movements classified as kinesiogenic, nonkinesiogenic or exer-
tion-induced. The pathophysiology of these syndromes is still unclear.
We describe a novel autosomal dominant syndrome in a four-generation
family with four affected individuals presenting with a combination of a
paroxysmal exertion-induced dyskinesia, hemolytic anemia and epi-

lepsy.

Method: The syndrome was characterized by extensive clinical, genetic
and experimental studies.

Results: Three individuals suffer from attacks of involuntary move-
ments with dystonic and choreoathetotic components after heavy work-
load since early childhood. The two sons of the index case show mild
neuropsychological deficits, mild permanent motor problems and a focal
epilepsy with myoclonic and atonic seizures with status epilepticus in
fasting state. A good response of the symptoms to glucose infusion and
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long term ketogenic diet was observed. Affected individuals presented
with decreased CSF glucose, hemolytic anaemia, and increased intracel-
lular sodium and decreased potassium concentrations in red blood cells,
which showed an increased percentage of echinocytes. Genetic analysis
of SLC2A1 encoding the glucose transporter type 1 (Glutl) revealed a
mutation in the pore region. Functional analysis in Xenopus oocytes
revealed a decreased glucose uptake and a cation leak of the mutant trans-
porter compared to the wild type.

Conclusion: We propose that the dyskinesias are caused by an electro-
lyte shift in glial cells expressing the transporter which is due to the cation
leak decompensating during prolonged exercise when not enough glu-
cose as an energy source can be delivered across the blood—brain barrier.

T105

CLINICAL FEATURES OF CONVULSIVE STATUS EPI-
LEPTICUS IN A CHINESE POPULATION

L. Chen*, B. Zhou*, J. Li*, Y. Zhu*, J. Sandert, and D. Zhou*
*West China Hospital, Sichuan University, Chengdu, Sichuan,
China, and YUCL Institute of Neurology, and The National
Hospital For Neurology And Neurosurgery, Queen Square,
London, UK

Purpose: To understand the clinical features of convulsive status epilep-
ticus (CSE) in a Chinese population, identify factors affecting prognosis,
and to provide a basis for future CSE prevention and treatment.

Method: Patients with CSE hospitalized from January 1996 to October
2007 were prospectively observed. Demographic information, causes of
disease, attack types and treatment methods were collected and compared
data from with the United States and Europe. Logistic regression was
used to identify the predictors of prognosis.

Results: The average age of the CSE patients (n=220) was 37.5 (SD
20.31) years, 46.4% of them were rural inhabitants, and 50% had a his-
tory of epilepsy. The primary cause of CSE was central nervous system
(CNS) infection (32.7%), followed by discontinuation or decrease in the
use of antiepileptic drugs (AEDs) (15.5%). The median duration of CSE
before treatment was 2 hours and was longer in rural patients than in city
patients (P<0.05). The fatality rate was 15.9%. Logistical regression anal-
ysis showed that the duration of CSE (OR 1.049, 95%CI 1.028~1.071), a
history of epilepsy (OR 0.347, 95%CI 0.136~0.885), and respiratory
depression (OR 5.956, 95%CI 2.490~14.244) were independent predic-
tors of the prognosis of CSE.

Conclusion: In this population, the majority were from rural areas and
had a history of epilepsy. CNS infection and the discontinuation or
decrease of AEDs in the epilepsy patients were important causes of CSE.
There exists a large gap between antiepileptic therapy in China and the
European status epilepticus (SE) guidelines.

T106

IS THE CPAP THERAPY CAUSE TO SEIZURE REDUC-
TION AT THE EPILEPTIC PATIENTS WITH OSAS?

H. Yilmaz, K. Gunhan, and M. Demet

Celal Bayar University School of Medicine, Manisa, Turkey

Purpose: To investigate whether the severity of obstructive sleep apnea
syndrome (OSAS) is associated with seizure exacerbation in the epileptic
patients with OSAS and to investigate relationship between continuous
positive airway pressure (CPAP) therapy and seizure frequency in the
epileptic patients with OSAS.

Method: We retrospectively reviewed the database of our sleep centre
to identify patients with both OSAS and epilepsy. Recordings were done
using an Embla Recording Systems with somnologica software (Med-
care, Reykjavik, Iceland) which was included continuous video-EEG
monitoring and polysomnography. The effect of CPAP on seizure

reduction was prospectively analyzed after a median interval of 17
months (range: 2-33 months) from the diagnosis of OSAS.

Results: OSAS was found in 57 epilepsy patients (35 men and 22
women) with a median age of 54 years (range: 21-79). The median apnea
hypopnea index was 23 (range: 10-64), and 56% of the patients had an
Epworth Sleepiness Scale (ESS) score >10. In 27 patients, epilepsy
appeared 1 month to 44 years prior to the diagnosis of OSA. In 21 patients,
the appearance of OSAS symptoms coincided with a clear increase in sei-
zure frequency or severity of seizures. Treatment with CPAP was contin-
ued with good compliance in 33 patients and led to a significant
reduction of both ESS scores and seizure frequency in 24 patients.

Conclusion: Our data to show that CPAP therapy reduce the seizures at
the epileptic patients with OSAS and CPAP therapy is very important for
the reduction of the seizures at the epileptic patients with OSAS.

T107

THE FUNCTIONAL ANATOMY OF HYPERKINETIC
SEIZURES FROM TEMPORAL LOBE ORIGIN

L. Vaugiert, A. Mac Gonigalt, A. Trébuchon*, S. Aubertt,

M. Gavaret*, M. Guye*, J. Régis*, F. Wendling?, P. Chauvel*,
and F. Bartolomei*

*Université Aix Marseille 2, Marseille, France, TAssitance
Publique Hopitaux de Marseille, Marseille, France and
tUniversité Rennes 1 & INSERM, Rennes, France

Purpose: Hyperkinetic seizures are most often considered to originate
from prefrontal cortex. Recently it has been suggested that this clinical
picture can be found in patients with temporal epilepsy (Nobili et al, Neu-
rology. 2004 Feb 10; 62(3):482-5) The objective of this study was to
determine the features of temporal epilepsy with hyperkinetic seizures
and the functional anatomy of involved brain networks.

Method: We have retrospectively searched from our database (2000—
2008), patients in whom hyperkinetic manifestations were proved to be
linked to an initial temporal lobe involvement. We have reviewed the
data from 130 consecutive drug-resistant patients that benefited from
intracerebral recordings (Stereoelectroencephalography, SEEG). Anat-
omy of seizures was determined according to visual analysis and to signal
analysis aiming at determining the initial involved brain networks as well
as the networks involved during clinical manifestations.

Results: We found 7 patients among 130 SEEG investigations that
full-filled the inclusion criteria. Most of the patients presented with
seizures occurring (or predominating) during sleep. Behavioral modifi-
cations were found to occur rapidly after seizure onset, often marked by
emotional facial changes. Motor changes included axial rotation,
bimanual/bipedal activity, axial and pelvic movements with sexual
connotation. SEEG analysis demonstrated a common temporofrontal
network in which the temporal pole played a central role. Rapid
involvement of medial ‘limbic’ prefrontal structures was also a particu-
lar feature of these seizures.

Conclusion: Temporofrontal seizures must be recognized as an impor-
tant cause of hyperkinetic seizures. The temporal pole and its connexions
with mediobasal prefrontal cortex represent the main structures involved
in epileptogenic networks.

T108

INSULIN-DEPENDENT DIABETES MELLITUS, ANTI-
GAD ANTIBODIES AND WELL-CONTROLLED TEM-
PORAL LOBE EPILEPSY OF ADULT ONSET

M. Falip* M. Carrefiot, M. Aiguabella*, A. Donairef,

1. Maestrot, and S. Ferndndezt

*Hospital General Universitari Bellvitge, Hospitalet De LLobre-
gat, Spain and tHospital Clinic I Provincial, Barcelona, Spain
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Introduction: Previous reports have observed an association between
focal drug resistant epilepsy and antibodies to glutamic acid decarboxyl-
ase (antiGAD) in insulin-dependent diabetes mellitus (IDDM) patients.

Purpose: To present three patients with IDDM and antiGAD antibodies
diagnosed of well-controlled temporal lobe epilepsy.

Method: Patient 1. 60-year-old woman with IDDM since childhood
whose epilepsy started at 51. She suffered complex partial seizures with-
out aura (1seizure/3 months) and the EEG showed focal spikes over the
right frontotemporal region. Cranial magnetic resonance (MR) was nor-
mal. AntiGAD antibodies titles were 77Ul/ml (<1UI/ml) and antithyroid
antibodies were also high. After initiation of antiepileptic drug treatment
(AED) she was completely seizure free, although she suffered important
memory decline. Patient 2. 36-year-old woman who was diagnosed of
temporal lobe epilepsy and IDDM at 30. Her seizures started with psychic
aura (deja-vi) and were always related with mild hypoglycemia (>40
mgr/dl). MR was normal and antiGAD antibodies titles were 22.7 Ul/ml.
After controlling episodes of hypoglycemia the epilepsy was also con-
trolled. Patient 3. 53-year-old woman whose epilepsy started at 46. She
referred no aura followed by complex partial seizures with ictal speech.
The MR showed bilateral hippocampal sclerosis. Late onset IDDM was
diagnosed at 50. AntiGAD antibodies titles were 79.9 Ul/ml. The epi-
lepsy was completely controlled after introducing AED but she referred
progressive memory decline since the epilepsy onset.

Conclusion: AntiGAD antibodies can be observed not only in focal drug
resistant epilepsy. All IDDM patients who start seizing should be tested
for antiGAD antibodies.

T109

MAGNETIC RESONANCE TOMOGRAPHY (MRI) IN
PATIENTS WITH VAGUS NERVE STIMULATOR (VNS)
Y. Weber, R. Roebling, and H. Lerche

University of Ulm, Ulm, Germany

Purpose: In general, it is possible to perform a cranial MRI in patients
with VNS. The VNS should be switched off and a head coil in a magnetic
field of 1.5 Tesla or lower used. In other parts of the body, an unpredict-
able risk for adverse events is present such as dislocations, heating of the
tissue surrounding the stimulator or a change of the parameters.

Method: We describe the performance of a cervical MRI in a 72-year-
old patient in an emergency situation.

Results: The patient suffered from a focal epilepsy with frequent com-
plex partial and generalized tonic—clonic seizures and a depression since
many years. The VNS was implanted 5 years ago. Since the VNS therapy,
she had only a slight reduction in seizure frequency, but improved in the
depression. Before hospitalization, she suffered from an initially stable
fracture of the sixth cervical spine after a generalized tonic—clonic sei-
zure. Several days later, a fast progressive paraparesis up to paraplegia
was observed.

Without any complications, a MRI was performed using a neck array
in a 1.5 Tesla machine. The MRI showed a nearly complete compression
of the spinal cord in the distal cervical spines. The region was then stabi-
lized ventrally. After the operation, the paraplegia of the patient amelio-
rated to a light proximal paraparesis up to date.

Conclusion: We would propose here that, in emergency cases, a MRI of
other regions than the skull is possible in patients with VNS.

T110

10-YEAR FOLLOW-UP
RESECTION

H. Meencke*, D. Meinken-Jiggi*, T. Lehmannt, and F. Schmitt*
*Epilepsy Center Berlin Brandenburg at Ev. Krankenhaus Konigin
Elisabeth Herzberge, Germany, and T Charité Campus Virchow-
Klinikum Clinic For Neurosurgery Berlin, Berlin, Germany

AFTER TEMPORAL LOBE

Epilepsia, 50(Suppl. 4):2-262, 2009
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Purpose: Epilepsy surgery is a wide established measure in pharmaco-
resistant focal epilepsy. There is a rate of seizure free patients after one
year of 66,6%. There is very little data about long term seizure outcome
exceeding two years.

We have analyzed seizure outcome ten years after epilepsy surgery of
pharmacoresistant temporal lobe epilepsy.

Method: We analyzed the records of all consecutively operated patients
with temporal lobe epilepsy operated on before May 1997 with a mini-
mum follow up of ten years. The outcome was defined by the Engel
Outcome Classification and has been prospectively documented in the
patient records.

The surgical approach was a modified very restricted temporal pol
resection and amygdalohippocampectomy.

Results: Age range of 50 patients was between 9.98 and 58.2 years. 60%
had a left sided, 40%, a right sided temporal lobe epilepsy. The class I
outcome over ten years was changed year by year between 78% and 74%.
Completely seizure free since operation were 48% of the patients (Class
IA). Never seizure free were 6 patients (12.5%). After ten years 20
patients were seizure free with out antiepileptic drugs (40%).

From 9 patients having seizures in the first two weeks after surgery,
two became completely seizure free. From 11 patients suffering from sei-
zures within the first six month after surgery five patients became com-
pletely seizure free.

Conclusion: We report about an excellent seizure outcome ten years
after surgery of temporal lobe epilepsy. Half of the patients are com-
pletely seizure free since surgery. The year by year analysis shows class I
outcome between 74% and 78%. 40% of the patients which are seizure
free without antiepileptic drugs can be aspected as cured. This excellent
outcome is due to a careful patient selection.

T111

MORTALITY AND NATURAL HISTORY AND OF
EPILEPSY IN A POPULATION BASED PREVALENT
COHORT OF PWE IN RURAL BOLIVIA: A TEN-YEAR
FOLLOW-UP STUDY

V. Sofia*, A. Nicoletti*, M. Zappia*, A. BartoloniT,

F. Bartalesit, P. Preux}, D. Trani, V. Bejarano§, S. Bonellit,

G. Vitale*, and E. Bruno*

*University di Catania, Catania, Italy; TInfectious and Tropical
Diseases Unit, University of Florence, Florence, Italy; {Institute
of Neuroepidemiology and Tropical Neurology (EA 3174)2,
Limoges, France, and §Health District of The Cordillera
Province, Camiri, Bolivia

Purpose: To evaluate mortality and natural history in a population-
based prevalent cohort of PWE, in the rural area of Bolivia.

Method: During 1994-1996 we carried out a two phase door-to-door
epidemiological survey in a sample of 9,995 subjects living in 55 rural
communities of the Cordillera province. At the end of the prevalence sur-
vey we identified 130 PWE who fulfilled the diagnostic criteria proposed
by ILAE on 1993. Of these 130 subjects, 118 were classified as ‘active
epilepsy’ (66 were classified as having partial seizures and 52 as general-
ized seizures); 33 of the 118 PWE (28%) were affected by NCC. We
carried out a follow-up of this prevalent cohort of 118 ‘active’ PWE about
10 years after the prevalent survey.

Results: During the follow-up survey we traced 103 (87.3%) of the
118 active PWE previously identified. Ten of the 103 subjects died dur-
ing the follow-up period giving a mortality rate of 9.7/1000 (95%CI 5.3—
16.6); three died due to causes possibly related with epilepsy. Five (50%)
of the 10 died subjects were affected by NCC. Out of the 93 traced PWE
still alive, adequate information on the occurrence of seizures was avail-
able for 68 subjects of whom 31 (45.6%) were seizures free for more than
five years (not active epilepsy).
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Conclusion: Mortality risk at 10 years in this well defined population based
cohort of PWE was 9.7/1 000. Highest mortality risk was found in PWE
affected by NCC; 50% of PWE who died were in fact affected by NCC.

T112

LONG-TERM TREATMENT WITH TOPIRAMATE
MONOTHERAPY IN EPILEPSY

A. Schreinert, B. Schauble*, and K. Rettig]

*Medical & Scientific Affairs, Janssen-Cilag, Neuss, Germany,
tMedical & Scientific Affairs, Janssen-Cilag EMEA, Neuss,
Germany and JGEM mbH, Meerbusch, Germany

Purpose: To describe long-term outcomes of topiramate treatment in
epilepsy (TOP-GER-11).

Method: Subjects with a diagnosis of epilepsy (ILAE, 1989) who had
completed one of two recent trials with topiramate (TOP-GER-5 and
TOP-GER-12) were eligible for this 12-month prospective, noninterven-
tional trial. Patients were evaluated during their previous trial and after 3,
6, 9, and 12 months during this trial (seizure frequency, AEs). A post hoc
gender-based analysis was added.

Results: Median follow up was 19 months (ITT = 102 patients, 51%
male, mean age 43+17). Mean duration of epilepsy in men vs. women
was 54 months (SD+96) vs 68 months (SD+138.2). Generalized epileptic
syndromes were more frequent in women than men (66% vs 48%). More
women switched due to side effects (50% vs 35%) or lack of efficacy
(48% vs 25%). Initial TPM monotherapy was more frequent in men (52%
vs 36%). Median dose of TPM was 100mg/day for both genders
unchanged from previous trials. 73% of patients were seizure free for at
least 12 months with no gender differences. There was no difference in
response between final visits. 5% of patients discontinued the long-term
study prematurely due to an AE, 3% due to lack of efficacy. Treatment
related AEs were paresthesias (12%), nausea (6%), somnolence (5%),
decreased appetite (5%) and memory-/concentration- disturbances (6%).

Conclusion: Long-term monotherapy with topiramate resulted in sus-
tained seizure reduction in both men and women. In addition topiramate
doses remained generally unchanged and topiramate was well tolerated
in both genders.

T113

SEVERE EARLY ONSET OSTEOPOROSIS IN FIVE
YOUNG MEN WITH AN INTELLECTUAL DISABILITY,
EPILEPSY AND LONG-TERM ANTIEPILEPTIC DRUG
USE

K. Beerhorst*, M. de Krom*, B. Aldenkamp, and F. Tant
*University Hospital Maastricht, Maastricht, The Netherlands
and tEpilepsy Centre Kempenhaeghe, Kempenhaeghe, The
Netherlands

Purpose: We report 5 men diagnosed with early onset osteoporosis after
use of antiepileptic drugs (AEDs) to draw attention to the lack of official
guidelines on osteoporosis in people with epilepsy.

Method: Case reports.

Results: In five young males with an intellectual disability, aged
between 19 and 38 years with epilepsy and long-term AED use (mean
number AEDs 4, range 1-5, range AED use 14-34 year), all sustained
one or more fractures, osteoporosis (range DEXA T-score -3.3 — -2.4)
was diagnosed. One patient was nonambulant, two patients were treated
with cyproterone because of hypersexualism, which drug is also associ-
ated with the development of osteoporosis (1). In all patients antiresorp-
tive bone therapy was started.

Conclusion: These case reports draw attention to the possibly underesti-
mated effect of AEDs on the development and osteoporosis with conse-

quently increased fracture risk, not only in postmenopausal women, but
also in children (2) and as reported here also in young males. Furthermore
the combination of cyproterone and AEDs is an additional risk factor.
Screening for osteoporosis is in our opinion compulsory in this patient
class. However European or AAN guidelines on the management of oste-
oporosis in people with epilepsy with or without intellectual disability
are still lacking. Further investigations on this subject should result in
protocols for surveillance and treatment of osteoporosis in people with

epilepsy.

References

1. Vasireddy S, Swinson DR. Male osteoporosis associated with long-
term cyproterone treatment. J Rheumatol. 2001 Jul; 28(7):1702-3.

2. Sheth RD, Hermann BP. Bone in idiopathic and symptomatic epi-
lepsy. Epilepsy Res. 2008 Jan; 78(1):71-6.

T114

ABNORMAL FINDINGS OF EEG IN PATIENTS WITH
POST TRAUMATIC HEADACHE

R. Susak, D. Janculjak, S. Juric, and S. Soldo Butkovic

Clinical Hospital Osijek, Osijek, Croatia

Purpose: The modern view of posttraumatic symptoms is that they have
a biological or organic basis even in mild concussion. In general patients
with posttraumatic syndrome do not show objective signs of evidence of
morphological changes in the CNS using usual instrumental procedures,
including cranial tomography and magnetic resonance.

Results of neuroelectrophysiological studies in patients with acute
posttraumatic headache are inconsistent and electroencephalography
(EEG) is generally not accepted as an assessing tool for its prognosis. In
this study we evaluated the EEG findings and clinical features of patients
presenting with posttraumatic headache in the outpatient clinic setting.

Method: The study group consisted of 79 outpatients (40 males and 39
females, mean age 38 years, range 12 to 79 years) with posttraumatic
headache who had attended our neurological outpatient clinic during one
calendar year. Standard EEG was performed in all patients as a routine
assessment tool. In a selected subgroup of patients EEG was repeated to
monitor abnormal changes.

Results: 23 out of 79 patients with posttraumatic headache have chan-
ged EEG. 3/23 have neurological deficit. None of them have epileptic
seizures. 12 (23) patients have psyhological changes.

Mild head injury: 40% patological changes, Celebral concussion:
25% patological changes, Severe brain injury: 30% patological changes,
Abnormal findings in first EEG recording: Slight dysrhytmia: 15/23
patients, Paroxismal dysrhytmia: 4/23, Focal changes: 3/23, Diffuse dys-
rhytmia: 1/23 Repeated EEG showed 50% same changes, 30% was better
and 20% was worse.

Conclusion: Abnormal findings of EEG were found in significant pro-
porcion of patients presenting with posttraumatic headache, most notably
after mild head injury. First indication of repeated EEG findings suggests
that such changes may disappear after a shorter period of observation. A
larger follow-up study is needed to evaluate clinical relevance of those
phenomena.

T115

TO SKIP OR NOT TO SKIP THE MORNING ANTI-
EPILEPTIC DRUG DOSE PRIOR TO EEG?

S. Kipervasser*, T. Vishnet, and M. Neufeld*

*Tel Aviv Sourasky Medical Center, Sackler Medical School, Tel
Aviv University, Tel Aviv, Israel, and TNess Ziona Mental Health
Center, Beer Yaacov, Israel

Purpose: To determine the effect of postponing the morning dose of
antiepileptic drug (AED) prior to an EEG on the likelihood of obtaining
increased epileptiform activity in the recording.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Method: This prospective study was conducted on patients undergoing
video EEG monitoring. On the first full day of recording, each patient
received the usual AED dosage at 8 a.m; the following day, the medica-
tion was postponed until 11 a.m. Using this 3-hour time frame, we
counted the interictal spikes in one-hour intervals and compared the cor-
responding hour’s epileptiform activity for each day.

Results: There were 50 patients. M/F = 28/22. Mean age 32 years (range
16-62 years). Three patients had generalized epilepsy and 47 had focal
epilepsy. Comparing the number of spikes with and without medication
yielded no significant differences either in the Ist, 2nd or 3rd hour: 1st
hour: 5.5+15.8 vs. 5.1+9.4 spikes, p=.814; 2nd hour: 8.1+26.6 vs.
7.7+13.9 spikes, p=.901; 3rd hour: 6.0+19.7 vs. 4.6+10.4 spikes, p=.540.
Age, gender, type of epilepsy, disease duration, seizure frequency and
type of AED did not influence the change in number of spikes.

Conclusion: Skipping the morning dose of AED prior to EEG offers no
additional information regarding the appearance of epileptiform activity.

T116

OPINION OF BELGIAN NEUROLOGISTS ON ANTIEPI-
LEPTIC DRUGS IN 2006: BELGIAN STUDY ON EPI-
LEPSY TREATMENT-2 (BESET-2)

B. Legros*, D. Petert, S. Bernardi, S. Eric§, V. Kenou€|, and

B. Paul**

*ULB-Hopital Erasme, Brussels, Belgium; TUniversitair
Ziekenhuis, Antwerpen, Belgium; JCHU Sart-Tilman, Liege,
Belgium; §VUB-Academisch Ziekenhuis, Brussels, Belgium;
Y|Centre Neurologique William Lennox, Ottignies, Belgium, and
**Universitair Ziekenhuis, Gent, Belgium

Purpose: To describe the choice of treatment in adult patients with
epilepsy in Belgium in 2006 and to detect the presence or absence of
consensus among neurologists in epilepsy treatment.

Method: In December 2006, a sample of 100 neurologists, representa-
tive of the entire neurological community in Belgium, practicing both in
teaching and academical hospitals and in regional hospitals were person-
ally interviewed with a structured questionnaire, based on ordinal 4-point
scales. The questionnaire contained questions on treatment choices and
strategies in adult patients with epilepsy.

Results: Initial monotherapy was the preferred treatment strategy. Val-
proate was first choice in idiopathic generalized epilepsy for all seizure
types (tonic—clonic, absence and myoclonic seizures). Carbamazepine
and oxcarbazepine were first choice in focal epilepsy with simple and
complex partial seizures. Both drugs and valproate were first choice in
focal epilepsy with secondarily generalized seizures. The new AEDs
were usually recommended in second-line. However, in special treatment
situations, they were considered first-line, e.g. lamotrigine in case of
women in childbearing age.

Conclusion: Neurologists reached consensus for most questions on epi-
lepsy treatment. In end 2006, old drugs like carbamazepine and valpro-
ate and the newer drug oxcarbazepine were considered to be first choice
drugs, whereas other newer drug, like lamotrigine, levetiracetam and
topiramate were predominantly prescribed in second-line. Belgian
neurologists, except for some special situations still prefer old drugs as
first line.

T117

NOCTURNAL SYNCOPES OFTEN MISDIAGNOSED AS
EPILEPSY

M. Aiguabella, M. Falip, M. Veciana, and X. Sabaté

Hospital de Bellvitge, Barcelona, Spain

Purpose: Nocturnal paroxistic events and transitory loss of conscious-
ness have a large differencial diagnosis. They occur in supine position

Epilepsia, 50(Suppl. 4):2-262, 2009
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while the patient is sleeping, and most of the times a nocturnal syncope is
never considered in the differential diagnosis. We present five cases diag-
nosed initially as epilepsy, in whose further evaluations demostrated a
vagal or cardiogenic origin.

Method: We included all patients with exclusively paroxistic nocturnal
events first diagnosed and treated as epilepsy. During the reevaluation in
our center—a tertiary hospital with monographic epilepsy consultation-
this diagnosis was ruled out. Vagal, cardiac or cerebral hypoperfusion
origin was proved. In all patients antiepileptic treatment was discontin-
ued, and after a minimum follow-up of one year the evolution was excel-
lent.

Results: Five patients (three men and two women) were included, mean
age was 49. Four patients developed loss of consciousness, and in three
of them followed by clonic movements of the limbs. A positive tilt test
gave us a concluent diagnosis of vasovagal syncopes in three patients.
The other one had a cardiogenic syncope because of a pacemaker dys-
function. The fifth suffered from frequent nocturnal confusional episodes
with abnormal movements of superior limbs. These episodes disappeared
after a surgical treatment of a severe aortic stenosis, being diagnosed as
episodes of cerebral hypoperfusion.

Conclusion: Supine nocturnal paroxistic events have a varied aethio-
logy, among which we should include cardiogenic as well as vasovagal
syncopes and cerebral hypoperfusion events.

T118

PREGABALIN AS ADJUNCTIVE THERAPY FOR PAR-
TIAL EPILEPSY: AN AUDIT STUDY IN 101 PATIENTS
FROM THE SOUTHEAST OF ENGLAND

A. Valentin®, N. Morant,*, R. Hadden*,1, A. Oakes$§, R. Elwes9,
S. Delamont*,}, N. Mullatti¥], and L. Nashef*

*King’s College London, London, UK; TKent and Canterbury
Hospital, Canterbury, UK; {Maidstone and Tunbridge Wells
NHS Trust, Maidstone, UK; §Dartford and Gravesham NHS
Trust, Dartforth, UK, and Y King’s College Hospital, London, UK

Purpose: Pregabalin is a recently licensed new antiepileptic drug used
as adjunctive therapy in focal epilepsy, neuropathic pain and generalized
anxiety in adults.

Method: We performed an audit on 101 consecutive patients (45 male)
prescribed with pregabalin for refractory epilepsy.

Outcome was determined in relation to seizure freedom, reduction in
seizures, seizure pattern, retention rate and side-effect profile. Mean fol-
low-up, for those who remained on pregabalin was 21 months (range
3-39).

Results: Fifty-five patients remain on pregabalin, 41 of whom reported
clear improvement in seizure frequency. Among these 41 patients,
2 became seizure free (mean duration 11 months), 31 had a seizure reduc-
tion of >50%, and 8 improved by <50%. Nine patients reported improve-
ment due to less severe seizure pattern, without change in seizure
frequency. Eleven patients reported an improvement in anxiety or mood/
well-being. Side effects were reported by 26 patients out of the 55
patients still on treatment: 12 reported drowsiness or tiredness, 8 weight
gain, 7 dizziness, 2 headache, 1 irritability, 1 itchiness, 1 anxiety, 1 nau-
sea feelings, and 1 transient rash. Among the 45 patients who discontin-
ued treatment, 9 had worsening of seizure frequency, 27 showed lack of
efficacy and 8 had intolerable side effects (4 dizziness or drowsiness,
2 weight gain, 1 peripheral edema, 1 pain in arms and legs). One patient
had a seizure related death within one month of starting pregabalin.

Conclusion: Pregabalin seems an effective and well tolerated antiepi-
leptic drug when used as add-on treatment in patients with refractory par-
tial epilepsy.



79

8th ECE Proceedings

T119

EPILEPTIC SEIZURES AND ANTIEPILEPTIC TREAT-
MENT IN PATIENTS WITH HIV

M. Fischera, K. Anneken, K. Christoph, H. Ingo Wilhelm, and

E. Stefan

University Miinster, Miinster, Germany

Purpose: Seizures are a common manifestation in HIV-positive patients
as they often suffer from disorders of the central nervous system (CNS).

Method: In our study we enrolled patient charts of all HIV-infected
patients with epileptic seizures who presented to the neurological inpa-
tient clinic of the University Hospital of Miinster, Germany, between
2004 and 2007. Additional seizure type was classified and seizure fre-
quency as well as seizure cause was determined.

Results: 15 HIV-infected patients (10 male, 5 female) had at least one
epileptic seizure. Seizure etiology was progressive multifocal leucence-
phalopathy (PML) in five (33%), encephalitis in four patients (27%),
AIDS dementia complex in one, CNS toxoplasmosis in one, cerebral
cryptococcosis in one patient and concurrent etiology in three patients
(20%).

Seizures were generalized tonic—clonic in four (27%), partial motor in
seven (47%) and partial motor with secondary generalization in four
patients (27%). Antiepileptic drug (AED) treatment was gabapentine in
six cases (40%), carbamezepine in one, clonazepame in one case and
AED polytherapy in seven cases (47%). After HAART therapy three
patients (20%) had a seizure reduction, nine patients (60%) had a seizure
increase — after AED treatment only two patients (13%) complained of
seizure increase, nine patients had a seizure reduction (60%).

Conclusion: The majority of patients with HIV infection and seizures
have secondary brain lesions as seizure etiology. As 60% had a seizure
reduction after AED treatment an anticonvulsant therapy after the first
seizure has been recommended.

T120

EFFECTIVENESS AND TOLERABILITY OF TOPIRA-
MATE IN THE TREATMENT OF EPILEPSY IN
ELDERLY PATIENTS WITH NEW ONSET VERSUS
LONGER DURATION EPILEPSY

H. Stefan*, F. Kerling*, B. Kasper®, A. Schreinert, J. Krimmeri,
and B. Schauble§

*Center of Epilepsy, University of Erlangen, Germany; tMedi-
cal & Scientific Affairs EMEA, Janssen-Cilag, Neuss, Germany;
iClinAssess, Leverkusen, Germany, and §Medical & Scientific
Affairs, Janssen-Cilag, Neuss, Germany

Purpose: To explore seizure outcomes and tolerability of topiramate
(TPM) in mono- or combination therapy in elderly patients with epilepsy
with either new onset (NOE) or longer duration epilepsy (LDE).

Method: Prospective, multicenter phase IV clinical trial enrolling
patients 260 years for 12 months. Doses of TPM and concomitant antiepi-
leptic drugs could be adjusted individually. Seizure frequency and
adverse events were documented at each visit.

Results: 107 patients (53% male, mean age 69+7 years) enrolled. 52
patients had NOE (disease duration <1 year) with a median baseline sei-
zure frequency of 0.83/4 weeks (interquartile range (IQR) 0.67—1.83) and
1.33/4 weeks (IQR 0.67-2.33) in patients with LDE (=1 year). At end-
point, mean TPM monotherapy dose was 98 mg/day and 153 mg/day as
add-on. Median seizure frequency / 4 weeks decreased to 0 in NOE (IQR
0-0.47) and 0.14 in LDE (IQR 0-0.84); both p<0.0001 versus baseline.
Differences in baseline and absolute seizure frequency change between
groups (NOE vs LDE) were nonsignificant (p>0.05). However, 58.8% of
patients with NOE were seizure free throughout the trial which contrasts
to 29.4% of patients being seizure free in the LDE group (p=0.005,

Fisher’s exact-test). 43% had at least one treatment-emergent adverse
event (TEAE). TEAEs >=5% were somnolence (9.4%), dizziness
(7.5%), paraesthesia (5.6%), memory disturbance (5.6%) and depression
(5.6%).

Conclusion: In elderly patients with epilepsy, TPM was well tolerated
and associated with a high number of seizure free patients which was
highest among patients with recent onset epilepsy.

T121

INITIAL TREATMENT WITH TOPIRAMATE IN HOSPI-
TALIZED PATIENTS - A PROSPECTIVE, OBSERVA-
TIONAL STUDY

B. Schauble*, A. Schreinert, and K. Rettig}

*Medical & Scientific Affairs, Janssen-Cilag, Neuss, Germany,
tMedcial & Scientific Affaris EMEA, Janssen-Cilag, Neuss,
Germany, and {GEM, Meerbusch, Germany

Purpose: To explore effectiveness outcomes of hospitalized patients
with epileptic seizures treated with topiramate (TPM).

Method: Prospective observational study in hospitalized patients >12
years with epilepsy being evaluated in-house (visits V1-V3) and during
an optional follow up visit. Seizure frequency, AEs were documented.

Results: 154 patients (53% male; mean age 61 years+19) were selected.
84% were treatment naive. 81% with data from V4 continued on TPM.
Mean age in treatment naive patients was higher than in pretreated
patients (63 years vs. 50 years, p<0.002). Therapy naive patients were
older at first diagnosis and epilepsy duration was shorter (p<0.0001).
Reasons for hospitalization were acute epileptic seizures (73%), diagnos-
tic workup (29%). Reasons to initiate TPM were comorbidities (66%),
concomitant medication (42%) or advanced age (39%). Median dose of
TPM at V3 was 50mg/day. At V4 (median 103 days) median maximum
daily dose was 75mg/day. Seizure frequency decreased from 11+70 /4
weeks during the retrospective baseline to 311 (p<0.001) at end point
(V3). 82% were seizure free during the hospitalisation. 58 treatment
related AE were reported. AE > 3%: headaches (3%), aggressiveness
(3%), weight reduction (4%), paresthesias (7%), and dizziness (12%).

Conclusion: This explorative study suggests that in hospitalized patients
TPM is well tolerated given the low discontinuation rate due to adverse
events. Even doses below the recommended initial target dose are associ-
ated with a significant seizure reduction.

T122

RHYTHMICITY OF EPILEPTIC SEIZURES OVER A
24-HOUR DAY, DETECTED BY INTRACRANIAL EEG-
ELECTRODES

R. Van Regteren, B. Grootemarsink, W. Hofstra, and

A. De Weerd

SEIN, Zwolle, The Netherlands

Purpose: Knowledge that the occurrence of seizures is influenced by
the circadian rhythm is limited. In a previous study we differentiated
more precisely the occurrence of seizures within 24 hours using superfi-
cial EEG recording. The current study aims to describe the rhythmicity of
epileptic seizures over 24 hours using intracranial EEG recording.

Method: In 25 patients data was obtained after placing intracranial grid
electrodes. Seizures were documented during longterm video and intra-
cranial EEG registration (for at least 40 hours). A seizure was defined as
an epileptic event when a clinical and electroencephalographic change
occurred over at least 5 seconds. We noted the classification of the epilep-
tic seizure, the moment of the day on which the seizure occurred and
whether the patient was awake or asleep before the seizure.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Results: In total 316 seizures were assessed, of which most seizures
occurred during the period of 2—8h (26%) and 14-20h (32%). of all docu-
mented seizures 37% was of frontal origin, 38% of temporal origin, and
13% of other origin and the rest of unknown origin. Complex partial sei-
zures were documented mainly in the period from 14-20h (35%). The
partial seizure with secondarily generalisation occurred mainly in the
night from 2 to 8h (37%).

Conclusion: Most epileptic seizures were documented in the periods
2-8h and 14-20 h. Nearly half of the epileptic seizures occurred in wake
in the period 14-20h. There seems to be a relation between seizures and
circadian rhythm.

T123

MEMORY PERFORMANCE IS RELATED TO LAN-
GUAGE DOMINANCE AS DETERMINED BY THE
INTRACAROTID AMOBARBITAL PROCEDURE

S. Kovac*,, G. Moddel*,7, J. ReinholzT, A. Alexopoulos*, and
T. Loddenkemper*

*Neurological Institute, Cleveland Clinic, Cleveland, OH, USA
and TKlinik Und Poliklinik Fiir Neurologie, Universitditsklini-
kum Miinster, Miinster, Germany

Purpose: The goal of our study was to explore the relationship between
language and memory lateralization in a large cohort of epilepsy patients
with or without MRI-identifiable lesions undergoing intracarotid amo-
barbital procedure (IAP).

Method: 386 consecutive patients with IAP and MRI results were
reviewed. Language and memory lateralization as determined by laterali-
ty index were calculated and correlated to MRI lesion. Pearsons correla-
tion coefficient, chi-square test and z-statistics were used for statistical
analysis.

Results: 138 patients had hippocampal sclerosis, 51 neoplasms, 41 corti-
cal dysplasia, 66 had rare etiologies (13 subgroups) and 90 patients had a
normal MRI. There was a significant correlation between memory and
language lateralization (r=0.344, p<0.01). Subgroup analysis showed that
the degree of correlation differed depending on the presence, type and
localization of lesion (greatest correlation with cortical dysplasia fol-
lowed by hippocampal sclerosis and tumor; no correlation in nonlesional
patients). Post hoc tests revealed that laterality scores correlated signifi-
cantly higher (p<0.01) in patients with cortical dysplasia (n=41; r=0.614,
p<0.01) compared to the nonlesional group (n=91; r=0.157, p>0.05.).
Furthermore, in these groups the pattern of language lateralization dif-
fered significantly (p<0.05).

Conclusion: We found that the correlation between language and mem-
ory lateralization is more pronounced in patients with structural lesions
as compared to patients with nonlesional MRI. Although our results are
limited due to retrospective analysis these findings are in-line with the
notion that type, location and timing of the lesion play a role in the deter-
mination of lateralization.

T124

HOW IS ORGANIZED THE EPILEPTOGENIC ZONE IN
PARTIAL EPILEPSIES? A QUANTIFIED STUDY FROM
SEEG SIGNALS

S. Aubert*,, P. Chauvel* 1,1, J. Régis§, F. Wendling¥|,

D. Branger-Figarella**, and F. Bartolomei*, ¥,

*Service de Neurophysiologie Clinique, Hopital Timone Adultes,
Marseille, France; TUniversité de la Méditerranée, LNN,
Marseille, France; JINSERM, U751, Marseille, France; §CHU
Timone, Service de Neurochirurgie Fonctionnelle, Marseille,
France; $|Université De Rennes 1, LTSI, Rennes, France, and
**Service D’Anatomo-Pathologie, Hopital Timone Adultes,
France
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Purpose: In most cases of focal pharmacoresistant epilepsy investigated
by intracerebral EEG a key problem is the assessment of the extent of the
epileptogenic zone (EZ) and its organization. Indeed, the EZ may dis-
close features that may range from a simple focal organization corre-
sponding to the site of a lesion to a more complex facet commonly
described as a ‘epileptogenic network” extending out of the lesional site.
This distinction is particularly relevant in developmental lesions as focal
cortical dysplasias (FCD), dysembryoplastic neuroepithelial tumors
(DNET) and may be determining for surgical strategy and prognosis.

Method: To gain insight into the EZ organization we have developed a
new tool, which is able to quantify the epileptogenicity of each anatomi-
cal structure explored by SEEG electrodes. We computed an ‘Epileptoge-
nicity Index’ (EI) that combines both spectral and temporal parameters
respectively related to the propensity of a brain area to generate rapid dis-
charges and the time for this area to get involved into the seizure process.
We determined this EI from signals recorded in distinct brain structures
including the lesional site in patients investigated by SEEG (stereoelec-
troencephalography) and suffering from focal pharmaco-resistant epi-
lepsy associated with FCD or DNET.

Results: We studied the type of EZ organization (focal versus network)
and looked for a correlation with clinical data and postsurgical outcome.
We could demonstrate that the number of structures displaying a high EI
score is a significant prognostic factor for a worse postoperative outcome
with a higher probability of persistant seizures after surgery. The determi-
nation of EI in several brain structures throughout SEEG technique is a
new and usefull tool for quantification of the EZ and its extent, and could
help for more accurate surgical resection.

T125

EPI PARTIALIS CONTINUA AS THE FIRST PRESENTA-
TION OF ANTIPHOSPHOLIPID SYNDROME

S. Bacvanin

General Hospital, S. Mitrovica, Serbia

Purpose: A case report of antiphospholipid syndrom (APS) initially pre-
sented with focal myoclonic status. The purpose was to find the cause of
these prolonged focal status.

Method: A 52-year-old woman presented with involuntary movements
of the right upper limb and face, permanently day and night, during ten
days. These involuntary movements were labelled as faciobrachial myoc-
lonia at the beginning during first admission, and after second admission
the diagnosis was of APS, bilateral brachiofacial myoclonia. These pro-
longed myoclonic seizures were partially ameliorated by a complex of
medications: anticonvulsants and immunosuppressants.

Results: Increased titers of anticardiolipin antibodies (aCL-a) (IgG 52
GPLU/ml; IgM 14,9 MPLU/ml) were detected. EEG showed background
8/s alfa activity with excessive bifrontocentral slow wave and spikes dis-
charges. Cranial NMR was normal.

Conclusion: The presence high titers of aCL-a strongly suggests that
the immune system contributed to focal prolonged seizures, in this
patient.

T126
AGENESIS
4 CASES

G. Gul*, O. Uzunkaya- Ethemoglut, D. Yandym Kuscu*, and

C. Keskinkilic*

*Bakyrkoy Hospital For Psychiatric And Neurological Diseases,
Istanbul, Turkey, and tBagcilar State Hospital, Neurology
Clinic, Istanbul, Turkey

OF CORPUS CALLOSUM: REPORT OF

Purpose: The aim of this study is to investigate clinical profile, EEG
features, cranial MRI and neuropsychological evaluations of 4 patients
with total agenesis of corpus callosum.
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Method: Four patients with epilepsy who have total agenesis of corpus
callosum in their MRI are reported. Clinical features of epileptic seizures
were analyzed. EEG investigations and neuropsychological test battery
were performed.

Results: The seizure onset was at 3 months in one case and after 10 years
old in 3 cases. All of the 4 cases have total agenesis of the corpus callo-
sum with involvement of other brain areas in their MRI’s. The seizures
types and EEG patterns were nonspecific. Two of the patients were intel-
lectually impaired and could not cooperate with the neuropsychological
tests. The other 2 cases showed disconnection syndrome.

Conclusion: Cases with corpus callosum agenesis show a variable clini-
cal spectrum. They exhibit deficits on tasks requiring interhemisferic
integration.

T127

INCIDENCE OF GENERALIZED CONVULSIVE STATUS
EPILEPTICUS IN CENTRAL SERBIA

P. Nikic*, S. Jotict, D. Denict, and S. Djurdjevict

*Special Hospital for Cerebrovascular Diseases ‘Sveti Sava’,
Belgrade, Serbia, and TCommunity Hospital, Krusevac, Serbia

Purpose: Generalized convulsive status epilepticus (GCSE) is a medical
emergency that always requires immediate identification and prompt
management. Our objective is to determine the incidence, case fatality
and duration of GCSE in Central Serbia.

Method: We carried out a prospective one-year study of all cases of
GCSE in the population of the Rasinski district, that is located in the cen-
tral part of the Republic Serbia. It encompasses six municipalities and
has a population of 259 441 to the last census. We were using the district
hospital database and information was obtained on age, etiology, duration
and mortality of GCSE.

Results: Overall annual incidence rate of GCSE was 8.09/100,000 (95%
CI=4, 6-11, 5). The highest incidence was in the age group 0-14 year
(28, 52/100,000, 95% CI=11, 62-45, 35). The most frequent etiologic
factors were febrile convulsions in children and cerebrovascular disease
and cerebral tumors in adults. The mean duration of convulsive status
was 84, 2+57, 6 minutes. Over half of the patients (61, 9%) had a diagno-
sis of epilepsy and 23, 8% had generalized convulsive status previously.
The case fatality was 4, 7%.

Conclusion: We found higher incidence of GCSE than reported in popu-
lation studies from developed countries. The generalized convulsive sta-
tus epilepticus has a predilection for the young, with the highest
occurrence in children under age 14 year. The mortality directly caused by
GCSE itself was lower than previously reported. The most frequent causes
were infectious in children and destructive lesions of brain in adults.

T128

RECURRENT FORM OF COMPLEX PARTIAL STATUS
EPILEPTICUS WITH FRONTAL LOBE ORIGIN: TWO
CASE REPORTS WITH LONG-TERM FOLLOW-UP

F. Ylgen Uslu, N. Bebek, C. Giirses, B. Baykan, and A. Gokyidit
Istanbul University, Istanbul, Turkey

Purpose: In spite of the increasing reports in regard to all possible
aspects of CPSE, its recurring nature in some patients has very rarely
been stressed. We report two cases of recurrent CPSE probably with fron-
tal lobe origin to draw attention to this unusual feature.

Method: Two female adult patients have had seizures consisting of ver-
sive-rotatory and asymmetric tonic components with secondary general-
isation. They both described some behavioral or mood disturbances
beginning many hours before the appearance of focal motor symptoms.
These attacks recurred regularly every month and lasted several hours
sometimes more than a day since more than a decade.

Results: Their ictal EEGs revealed continuous, 2—-3Hz rhythmic, gener-
alized spike and wave activity dominating in one of the frontal regions.
MRI studies for both patients were normal. There were no known risk
factors for epilepsy, ring Chromosome 20 was not found. One of them
showed no marked cognitive deterioration during follow up of 13 years,
combined antiepileptic medication was only partially effective. The
second patient’s seizures had worsened and psychotic behavior devel-
oped during attacks, her cognitive tests deteriorated. She did not respond
to antiepileptic drugs and even to resective epilepsy surgery performed
after invazive monitorization.

Conclusion: Patients presented here showed a recurrent form of CPSE
of frontal lobe origin. These episodes occurred at regular intervals over
many years in spite of appropriate antiepileptic treatment. We suggest
that this recurrent form of CPSE could be included in the classifications
of nonconvulsive status epilepticus as a separate subdivision.

T129

PATTERNS OF RELAPSE AND REMISSION IN
CHRONIC EPILEPSY

A. Neligan, J. Sander, and S. Shorvon

UCL Institute of Neurology, Queen Square, London, UK

Purpose: Despite recent advances in the therapeutic options for the
treatment of epilepsy, chronic epilepsy still represents 20-30% of the
total (1). Several small studies (2,3) have looked at different patterns of
seizure frequency in chronic epilepsy. We sought to determine the rela-
tive frequency of different seizure patterns in a cohort of patients attend-
ing a tertiary referral centre and to determine whether epileptic syndrome
or aetiology was predictive of any particular seizure pattern.

Method: All participants had by definition chronic active epilepsy. Data
was obtained by administration of a patient questionnaire and chart
review. Seizure pattern was defined as 1) continuous frequent seizures, 2)
intermittent burst pattern and 3) infrequent intermittent seizures. Seizure
type and epileptic syndrome were noted in addition to all relevant investi-
gations.

Results: A pattern of continuous frequent seizures was found in 50%
(50% male), 40% had at least one period of remission (> 2 years) since
onset and 10% had an infrequent intermittent pattern. MRI Brain was
abnormal in 25% but the association with any particular epileptic syn-
drome or aetiology and particular seizure pattern was not statistically sig-
nificant. Investigations and seizure pattern was disconcordant in 5%.

Conclusion: A higher proportion then expected of those with chronic
epilepsy, had a significant period of remission then as previously been
reported. Detailed results will be discussed.

References

1. Kwan P, Brodie MJ. Early identification of refractory epilepsy. N Engl
J Med. 2000; 342:314-319.

2. Goodridge DMG, Shorvon SD. Epileptic seizures in a population of
6000. II: Treatment and prognosis. BMJ 1983;287:645-647.

3. Sillanpaa M, Schmidt D. Natural history of treated childhood-onset
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T130

PREPARING FOR PREGNANCY: THE EXPERIENCE
OF WOMEN WITH EPILEPSY

J. Winterbottom, A. Jacoby, and G. Baker

University of Liverpool, Liverpool, UK

Purpose: Women with epilepsy (WWE) require the timely delivery of
information to enable them to make informed decisions during their
reproductive lives. Information presented during routine epilepsy review
often details potential risks of adverse pregnancy outcome. While some
women request additional information and counselling, others present
during pregnancy unaware of possible risks. There is an urgent need to
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understand the potential barriers and influences of providing counselling
interventions, upon decisions made by WWE who are pregnant or prepar-
ing for pregnancy, and to direct future service development.

Method: A purposive sample of WWE of child-bearing age (16—45yrs)
were recruited from epilepsy clinics across the North West of England
(n=41), and invited to attend one of eight focus groups. Focus groups
were structured by a topic guide, and the data was audiotaped and tran-
scribed. Analysis has followed a phenomenological approach.

Results: The main themes arising from the analysis demonstrate the
multi-directional influence of information, with WWE reporting a range
of experiences including; misplaced optimism, fear and worry. The
results highlight the complexity of experiences’ for WWE; expressed as
difficulty preparing for pregnancy, becoming fearful of risk, and bewil-
dered by a perceived conflict of information from sources including pro-
fessionals, lay organizations and the internet.

Conclusion: Interpretive phenomenology has facilitated exploration of
the experience of being a WWE during their childbearing years. This
study offers the potential to extend our understanding of the needs of
WWE, and directs the preconception counseling agenda to promote the
best possible outcomes for WWE and their offspring.

T131

EPILEPTIC SEIZURES AS A ORIMARY CAUSE FOR
ADMISSION TO NEUROLOGY INTENSIVE CARE UNIT
(ICu)

D. Vyskocilova, S. Klimosova, D. Hlinovsky, and M. Brzak
Faculty Thomayer's Hospital Prague, Prague, Czech Republic

Purpose: To determine the incidence and specific features of epileptic
seizures as a primary cause for admission to Neurology ICU.

Method: Retrospective analyses of medical records — medical history,
neurological, laboratory, EEG findings and therapeutic measures.

Results: Among 231 patients hospitalized from January 1, 2006 to
December 31, 2007 we have identified 49 patients, 33 men and
16 women, 18 to 86 years old, admitted to our NICU because of epileptic
seizures with complicated course. Generalized seizures were observed in
96%. 15 patiens (30,6%) had convulsive status epilepticus, 2 patients
(4%) had partial motor status epilepticus. Etiological factors were repre-
sented by alcohol withdrawal in 24,5% cases, cerebrovascular pathology
in 22,3% cases, head trauma in 12,4% cases. Combined etiology of alco-
hol withdrawal and head trauma was found in 16,4%. 18,4% of cases
were patients with known history of epilepsy. Tumor, AV malformation
and metabolic disorder represent 6% of our cohort. 36,7% of patients
were treated by one antiepileptic drug (AED), 40,8% of patients were
treated by two and 20,4% of patients by three AEDs, one patient (2%)
with four AEDs.

Conclusion: Patients with epileptic seizures represent 21% of patients
hospitalized in the Neurology ICU during 24 month. Majority of them
(67,3%) were men. Most frequent type of seizures was primary or
secondary generalized (GTCS).

Dominant etiological factors were alcohol withdrawal alone or in
combination with head trauma (41%) and cerebrovascular patology
(22,3%).

T132

PROGNOSTIC FACTORS OF POSTSTROKE EPILEPSY
ACCORDING TO ‘TRIAL OF ORG 10172 IN ACUTE
STROKE TREATMENT (TOAST)’ CLASSIFICATION

H. Bozdemir, K. Aslan, F. Over, A. Ozeren, and Y. Saryca
Cukuroba University Medicine Fac., Adana, Turkey

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Purpose: Cerebrovascular diseases are one of the most etiologic factor
of the adult epilepsy. The aim of this study is to evaluate the prognosis of
epileptic patients with stroke according to TOAST classification.

Method: 34 female and 47 men with a mean age of 55,98,16,35 (18-80)
years included in this study. The seizure begun in the first week at 40,7%,
between 8-30 days in 13.6% and after one month in 45,7% of the
patients. According to TOAST classification; there was large arterial
involvement (LAE) in 35.8%, small arterial involvement in 23,5%, car-
dioembolic stroke in 11.1%, other reasons in 8,6% (Pro S deficiency,
SVT etc), intracerebral hemorrhage (ICH) in 17,3%, subarachnoid hem-
orrhage in 3.7% of the patients. All of the seizure type were partial type
and 9,9% of the patients resorted to the hospital with status epilepticus.

Results: Of the patients, the seizures were totally under control in 70.4%
with monotheraphy and partial controlled in 22.2% with polytherapy. Of
the remaining patients (n:6) prognosis was bad in spite of 3 antiepileptic
drug and 4 of them died.

Conclusion: There was no statistical significant correlation between
duration of seizure onset and seizure frequency at the begining (p: 0,742;
0,843) but there was correlation between prognosis and TOAST classifi-
cation (p: 0,43). So the prognosis was bad in patients with ICH, LAE, and
cortical involvement according to TOAST classification.

T133

ETIOLOGY AND PROGNOSIS AT ACUTE SYMPTOM-
ATIC SEIZURES

K. Aslan, H. Bozdemir, G. Ozer, and Y. Saryca

Cukurova University, Balcali, Turkey

Purpose: It is known that the cases applied with acute seizure have wide
etiologic spectrum, besides to approach to the patients correctly and on
time will affect the prognosis favourably.

Method: The data of 49 cases with acute seizure were assessed. Thirty
female, 19 men with a mean age of 52, 29, 19, 34 were included in our
study.

Results: of the patients, 28,6% on status, 53.1% having seizure 2-3 times
a day, 10.2% having only one seizure. The seizure etiology revealed;
acute stroke in 26,5%, old stroke history in 24.5%, silent infarct in
22.2%, sinus thrombosis in 8,2%, metastatic tumor in 10.2%, metabolic
disorder 10.2%, epilepsy diagnosis in 4.1%, encephalitis in 4.1%. EEG
revealed; diffuse slow activity in 16,3%, lateralized epileptic activiy in
22.4%, lateralized slow activity in 55.1%, bitemporosentral paroksysmal
disorder in 4.1% and normal only in one. At the clinical follow-up, 6.1%
of the patients were dead. of the remaining patients, seizures were totally
under control in 71.4% and partially controlled in 22.4%. Two of the
cases whose seizure was in control died due to malignancy. Diabetic
non-ketotic hyperglycemia detected in two of the patients whose seizure
etiology was metabolic disorder and the seizure could be controlled after
metabolic correction.

Conclusion: In conclusion, in the cases applied with acute seizure, it
was detected that the stroke was the most common reason and the progno-
sis was the worst in malignancy and CNS infection.

T134

LEVETIRACETAM: SAFETY AND EFFICACY IN
ELDERLY PATIENTS WITH FOCAL EPILEPSY - A ONE-
YEAR OBSERVATIONAL STUDY IN 484 SUBJECTS

K. Werhahn*, S. Klimpe*, F. Hummelt, S. Glogaut, E. Trinkaf,
and G. Kramer§

*University of Mainz, Germany, TUCB GmbH, Monheim, Ger-
many; tMedical University Innsbruck, Innsbruck, Austria; and
§Swiss Epilepsy Centre, Zurich, Switzerland
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Purpose: Preliminary evaluation of long-term safety and efficacy of lev-
etiracetam (LEV) as add-on therapy in patients with focal epilepsies aged
> 65 years who failed a first monotherapy.

Method: Multicentre observational study in 484 patients aged > 65 yrs
(72 + 5.6; mean + SD), 46.5% women, epilepsy duration 13.1 + 17 yrs).
Previous monotherapies: VPA (47.3%), CBZ (42.4%), PHT (9.1%).
Aetiology: cerebrovascular (41.5%), trauma (9.9%), tumor (7.2%),
dementia (6.6%), metabolic (1.9%), toxic or infectious (1.7% each),
29.5% unknown. Initial dose 500 mg LEV bid, increase in steps of
500 mg every 14 to 28 days to a maximum of 3000 mg/day. Follow-up
visits at 3, 6, 12 months.

Results: LEV add-on therapy significantly (p< 0.01) reduced seizure
frequency already at 3 months follow-up compared to baseline. Seizure
control remained unchanged throughout until last follow-up at 12
months. Only 7.8% of patients took more than 1000 mg LEV per day at
last visit, 37.6% were on 750 mg LEV per day or less. Adverse events
(AE) occurred in 22.9% of patients, 9.3% serious (unrelated death
in 75%), 11.4% related to LEV (i.e. somnolence, dizziness, aggression).
A proportion of 3.7% dropped out due to AE.

Conclusion: Levetiracetam is an efficient and safe add-on therapy in
elderly epilepsy patients who do not respond to a first antiepileptic drug.
Addendum: This post authorization safety study was sponsored by UCB
GmbH, Germany.

T135

THE FACTORS INFLUENCING THE PROGNOSIS IN
JME; THE ROLE OF FOCAL EEG CHANGES

K. Niedzielska, A. Wierzbicka, M. Baraiiska-Gieruszczak,

L. Wokow, and J. Lécka

Institute of Psychiatry and Neurology, Warsaw, Poland

Purpose: In juvenile myoclonic epilepsy (JME) the remission can be
obtained in 75-80% of cases with first monotherapy, usually with valpro-
ate. However, in some patients seizures persist even despite polytherapy.
The aim of this study was to investigate various factors determining the
prognosis of JME, especially the presence of focal EEG features.

Method: We studied 49 JME patients from the outpatient clinic (25
women and 24 men; mean age 29.6+/— 10.6 yrs; mean duration of disease
14.9+/-10.5 years). In all the patients routine EEG, Video-EEG after
sleep deprivation and MRI/CT were performed. The group of patients
with seizure remission for at least 3 years (RE, n=17) was compared to
the group with drug resistant seizures (DR, n=32). Fisher’s exact test was
used for statistical analysis.

Results: At present 15 patients from the DR group and only 4 subjects
from RE group are on polytherapy. The focal features in EEG were found
in 68.7% of DR patients and 35.3% RE patients. These differences
occurred statistically significant (p<0,05). However, the differences in
incidence of brain lesions between the groups were not significant. Other
examined factors, such as age of JME onset, positive family history or
compliance were not important for the prognosis.

Conclusion: Our study revealed the presence of focal changes in EEG
as the unfavourable factor for the prognosis in JME. Localized changes in
EEG have been so far considered as the cause of the delayed diagnosis of
JME, but their relationship to the prognosis has not been actually exam-
ined.

T136

NOCTURNAL FRONTAL LOBE EPILEPSY (NFLE): A
FOLLOW-UP STUDY OF 81 PATIENTS

L. Licchetta, L. Di Vito, F. Bisulli, I. Naldi, F. Pittau, F. Provini,
J. Fares, L. Vignatelli, P. Montagna, and P. Tinuper

University of Bologna, Bologna, Italy

Purpose: To analyze the clinical and prognostic features of 81 patients
with NFLE and a long follow-up.

Method: We analyzed 81 NFLE patients (49 males) with a follow-up
ranging 5-25 years (12.7 years +6.8). All patients underwent a full clini-
cal, neuroradiological and neurophysiological examination. At the end of
the follow-up we considered 2 groups: patients with negative evolution
(NE-seizure frequency varying from daily to pluriyearly: 44 patients,
54.3%) and with positive evolution (PE-seizure-free for at least 1 year or
with sporadic seizure: 37 patients, 45.7%).

Results: At disease onset, seizures were daily in most patients in both
NE (36%) and PE (35%) groups. At the last visit, most NE patients pre-
sented plurimonthly (31%) pluriweekly (22%) or pluriyearly seizures
(20%) and only 17.8% still had daily seizures. Among NE patients the
mean age at onset of epilepsy was lower than in PE patients (PE 15.5
years vs NE 11.1 years; p=0.02); a family history of febrile seizures (FS)
was found only in the PE group (13.5%). No significant differences were
observed between the 2 groups in seizure type, history of FS, status epi-
lepticus, family history of epilepsy (PE 35.1% vs NE 36.4%) and para-
somnias (PE 37.8%vs NE 38.6%), secondary generalisation, seizures
also in wakefulness, interictal epileptiform abnormalities.

Conclusion: The only 2 significant differences between NE and PE
group are an earlier age at onset in the NE group, that seems to be a nega-
tive prognostic factor, and a positive family history for FC reported only
in the PE group.

T137

MESIAL TEMPORAL LOBE EPILEPSY (MTLE): PROG-
NOSTIC FACTORS

F. Pittau*, F. Bisulli*, R. Mai¥, J. Fares*, L. Vignatelli*,

A. Labatef, I. Naldi*, D. Capannelli*, P. Avoni*,

A. Parmeggiani*, M. Santucci*, A. GambardellaZ,

A. Baruzzi*, and P. Tinuper*

*University of Bologna, Italy; TCenter for Epilepsy Surgery,
Niguarda Hospital, Milan, Italy; and }University of Catanzaro,
Catanzaro, Italy

Purpose: To disclose familial, clinical, anamnestic, electrophysiologi-
cal and neuroradiological factors correlated to prognosis in patients with
mesial temporal lobe epilepsy (MTLE).

Method: 136 MTLE patients were studied for family history, clinical
findings, neuropsychological and instrumental data (EEG, video-EEG,
neuroimaging) and outcome. This population was divided into drug-
resistant (DR: 108 pts, 79.4%) and non—drug-resistant (NDR: 28 pts,
20.6%) groups; all variables were studied in the two groups.

Results: Comparing DR and NDR groups, the DR group had a higher
frequency of: febrile seizure (FS) history (43.5% vs. 17.8%, p:0.008),
presence of MTS (64.8% vs. 32.1%, p:0.0025), age at seizure onset
before 3 years (23.1% vs. 3.6% p:0.0160) and persistence of epileptiform
interictal abnormalities after medical treatment (89.7% vs. 68%,
p:0.010). Familial cases were equally present in DR and NDR groups.
Febrile seizures were more common in patients with MTS than in patients
without (46.28% vs. 26,3%, p:0.0199). Sixty-nine patients underwent
surgery and 85.3% had a good outcome.

Conclusion: MTLE is a heterogeneous syndrome.

Establishing the factors responsible for and associated with drug resis-
tance is important for therapeutic purposes, as prompt diagnosis of drug
resistance will lead to an early surgical approach. Febrile seizures, MTS,
early age at seizure onset, and the persistence of epileptiform interictal
abnormalities after medical treatment are negative prognostic factors and
that FS are related to MTS.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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T138

THE EFFECT OF LAMOTRIGINE, CARBAMAZEPINE
AND VALPROATE ON THE LEVELS OF FREE AND
CONJUGATED STEROIDS IN THE SERUM OF
PREMENOPAUSAL WOMEN WITH EPILEPSY

J. Zarubova*, and M. Hill}

*Thomayer’s Teaching Hospital, Prague, Czech Republic and
TInstitute of Endocrinology, Prague, Czech Republic

Purpose: Antiepileptic drugs (AEDs) may affect the steroid metabo-
lism. To evaluate the differences in the effect of lamotrigine (LTG), car-
bamazepine (CBZ) and valproate (VPA) on the steroid biosynthesis and
catabolism, 54 steroids and steroid conjugates were measured in the
serum from 12 women with epilepsy in both phases of menstrual cycle
(PMS) using GC-MS and RIA. We followed the steroids in the 5-ene and
4-ene metabolic pathway including 7a-, 7B-, 7-oxo and 16a-hydroxy-
metabolites, polar conjugates of the 3a- and 38-hydroxy-steroids and
active hormones as sex hormones, cortisol and neuroactive metabolites
of progesterone, testosterone and androstenedione.

Method: The effect of AEDs on steroid profiles was evaluated using
repeated measures ANOVA consisting of subject factor, drug as the
between-subject factor, PMS as the within-subject factor and between-
factor interaction. Significant decrease was found in conjugated DHEA
in the sequence LTG, CBZ and VPA (p<0.0001). The levels did not differ
between LTG and CBZ groups but were depressed in VPA for conjugated
pregnenolone and Sa-androstane-3a, 17B-diol (p<0.0001 and p<0.05,
respectively). In conjugates of allopregnanolone, isopregnanolone, preg-
nanolone, and epipregnanolone the LTG group showed higher levels
when compared to the remaining groups (p<0.01, 0.001, 0.01 and 0.05,
respectively). The levels of conjugated androsterone, epiandrosterone,
etiocholanolone and epietiocholanolone showed a decreasing trend in the
sequence LTG, VPA and CBZ (p<0.0001).

Results: The results indicate that lamotrigine may promote the sulfation
of 3B-hydroxy-5-ene steroids, androgens and neuroinhibiting progester-
one metabolites. Alternatively, the valproate hyperandrogenic effect may
be partly ascribed to relatively higher proportion of unconjugated precur-
sors that are available for androgen synthesis.

Supported by IGA CR, grant No. 1 A/8649-3.

T139

ETIOLOGY AND CLINICAL SYMPTOMS AS A SHORT-
TERM PREDICTORS OF STATUS EPILEPTICUS

K. Pierzchala, M. Adamczyk-Sowa, K. Kumor, and P. Sowa
Medical University of Silesia, Katowice, Poland

Purpose: The aim of the study was to analyze clinical symptoms, causes,
complications and predictors of mortality in status epilepticus patients.

Method: This retrospective study included 25 patients, 14 men and
11 women (aged 53+/—14 yrs) with status epilepticus (SE) treated in our
Department between the year 1997 and 2007.

Results: Preexisting epilepsy was found in 54% and previous SE in 15%
of patients. In anamnesi, 44% of individuals were chronic alcoholics and
24% have cerebrovascular disease. The most common cause of SE were
alcohol-related seizures (8 cases — 33%), followed by cerebrovascular
incidence (4 cases — 17%) and brain tumors (3 cases — 12.5%). Unidenti-
fied cause of SE was in 30% of patients. About 85% of SE type seizures
in our study were primarily or secondarily generalized. Markers of infec-
tions or initial increased body temperature (>38°C) were present in 33%
and 20% of patients, respectively. Respiratory and cardiovascular com-
plications were the most common complications of SE. During treatment,
after previous diazepam application intravenous phenytoin in 56% of
patients was given. Moreover 33% of patients required thiopental and
12.5% needed propofol for controlling the seizure activity. In about half
of cases intubation and mechanical ventilation were required. Patient’s
mortality was about 37.5%, among which 44% were chronic alcoholics.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Conclusion: Chronic alcohol dependence or/and alcohol withdrawal
was the most common cause of SE in our series (33%) and was related
with increased markers of infection, respiratory and cardiovascular
complicances and high mortality.

T140

TODD’S PARESIS AND INTRAVENOUS THROMBOLY-
SIS

C. Silar, R. Herzig, and P. Kanovsky

University Hospital and Palacky University Medical School,
Czech Republic

Purpose: Differentiation of Todd’s paresis (postictal paralysis) presents
a difficult problem in patients with acute stroke considered for intrave-
nous thrombolytic therapy (IVT). Main bjective of this study was finding
the incidence of Todd’s paresis in this patient population.

Method: A total of 138 patients with stroke were hospitalized between
11/2006 to 11/2007 at Stroke Unit, Department of Neurology, University
Hospital in Olomouc. Based on history and clinical examination, IVT
was considered in a subgroup of 52 patients (31 male, 21 female; age
23-86, mean 64.9 + 13.6 years). These patients underwent laboratory
investigation and brain imaging (MRI-stroke protocol in 41, CT in 11
patients with MRI contraindication). For patients with normal MRI or
MRI findings unrelated to the acute neurological deficit, an EEG study
was completed.

Results: IVT was performed in 25 patients. Out of the 27 patients non-
indicated for IVT, Todd’s paresis was found in 8 patients, 3 patients had
history of epilepsy and 5 patients had newly diagnosed epilepsy or a sin-
gle epileptic seizure. In patients with Todd’s paresis, left-sided impair-
ment (62.5%) dominated over right-sided (37.5%) and postictal paralysis
persisted for 3 to 24 hours (mean 12.4 + 7.9 hours). Average NIHSS score
was 14.0 in the IVT group and 9.4 in patients with Todd’s paresis.

Conclusion: Brain imaging with the MRI-stroke protocol permits better
definition of patients presenting as acute stroke, in whom IVT is not indi-
cated. This selection decreases the risk of iatrogenic impairment and
treatment costs.

T141

PALINACOUSIS-AUDITORY PERSEVERATION: CLIN-
ICAL MANIFESTATION OF SEIZURE PHENOMENA?
D. Campos, E. Marin, M. Peiias, S. Herrero, R. Ferndndez, and
M. Toledano

University Hospital, University of Valladolid, Spain

Purpose: Palinacousis is an auditory illusion in which external auditory
stimuli such speech, music and other noises perseverated internally in a
paroxysmal way. Only few cases in the literature have been reported. We
would like to describe the EEG changes during the phenomena and its
correlation with an ictal event.

Method: A 43 year old woman with a history of inmunosupresion
secondary to pharmacological treatment related to an allogenic transplant
was admitted to hospital because of a tonic—clonic seizure. Three days
before she started episodes of palinacousis in her left ear, with interca-
lated extremely acute paroxysmal headaches. Neurological examination
and cerebrospinal fluid studies showed anything remarkable. Cranial MR
discovered white matter lesions specially periventricular and in right
temporal region.

Results: EEG: over a normal background activity a continuous irregular
right temporal delta activity and 4 seizures were registered. Electrically
the seizures started with a pseudorhythmic 4-5Hz activity over centro-
parietal and right midtemporal regions, with increasing amplitude and
10 seconds latter, a spike component appeared associated, with tendency
to spread to left hemisphere. Clinically palinacousis in left ear was
present continuously during the recording and clinical manifestation of
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electrical seizure was an intense headache. Auditory illusions did not
change related to electrical seizures. The patient was treated with leveti-
racetam and a month latter, symptoms disappeared and EEG was normal.

Conclusion: Palinacousis seem to be related to seizure activity but at
least in this case is not clearly associated with electrical seizures. The
phenomena disappeared when seizures were controlled.

T142

SEMIOLOGICAL ASPECTS OF EPILEPTIC SEIZURES
IN 31 PATIENTS WITH HYPOTHALAMIC HAMAR-
TOMA

B. Oehl*, D. Altenmiiller*, A. Brandt*, T. Bastt, S. Biethahn*,

S. Fauser®, M. Trippel®, V. van Velthoven®, and

A. Schulze-Bonhage*

*University Hospital Freiburg, Germany, and TChildrens
Epilepsy Center Heidelberg, Heidelberg, Germany

Purpose: To investigate age-dependence of seizure semiology in
patients with hypothalamic hamartoma (HH).

Method: Retrospective video-EEG analysis of 31 patients with HH
before surgical or radiosurgical treatment. The group comprised five chil-
dren, four adolescents and 22 adults. Mean duration of epilepsy in the
children was 4 (vs. 20) years.

Results: Gelastic seizures occurred in all patients, in 23/31 in the begin-
ning of epilepsy, rarely (2/31) with a feeling of mirth. Laughter varied in
all groups from facial grinning to intense contractions of the diaphragm
and body shaking. 31/41 (75%) seizures recorded in children were simple
partial gelastic, 5/41 (12%) complex partial gelastic. In adolescents and
adults, 58/212 (27%) seizure were simple partial gelastic and 47/212
(22%) were complex partial gelastic. Other seizure types were simple
partial, complex partial and generalized tonic—clonic without gelastic
component. Children had the gelastic component as initial clinical sign in
87% (36/41) vs. 35% (74/212) in adolescents and adults. The mean dura-
tion of the gelastic component vs. total seizure duration in children was
11.2 seconds/ 15.2 s, in adolescents and adults 6.7 s / 45,8 s.

Conclusion: Results show differences in the quantity and positioning of
the gelastic seizure component depending on patient age. The percentage
of gelastic seizures, the number of seizures in which the gelastic compo-
nent was the initial sign, and the duration of the gelastic component
decreased with higher age and duration of epilepsy. This may reflect
changes in propagation or secondary changes in epileptogenic networks
in the course of time.

T143

STATUS EPILEPTICUS (SE) AS AN INITIAL SIGN OF
INTRACRANIAL HEMORRHAGE FROM ANGIOMA
CAVERNOSUM: A CASE REPORT

S. Ristic*, D. Ristict, and M. Zivkovic*

*University Clinical Centre Nis, Serbia, and tInstitute of
Pulmonary Diseases, Nis, Serbia

Introduction: Vascular malformations are congenital local agenesis of
the capillary web which appear in 1-1,4% of all intracranial process.
They appear more often in men. Localization is in 85% supratentoriel,
cortical or subcortical. Progression of the disease is often asymptomatic.
Symptoms of the disease are: epileptic seizures, headache, mental disor-
ders, neurological difunctions, intracranial hanemorrhagiae- intracereral
and subarachnoidal.

Case report: A 33- year man, without earlier disease. After a time
spent on a sun he had short lose of conscience without convulsions when
he was in high school, but no further testing was done. The disease started
suddenly during the afternoon nap as a loss of conscience with epileptic
seizures of generalized tonic—clonic seizures type. The neurological sta-

tus showed right hemiparesis. After the admission the generalized, tonic—
clonic SE is developed. SE was stopped by infusion of midazolam, with
adding of continuated antiepileptic therapy (AET). Brain CT and MRI
examination, 3D TOF angiography and digital subtraction angiography,
brain MSCT, MSCT brain angiography: Mentioned analysis showed
angioma cavernosum of the orbital gyrus of the left frontal lobe. In the in-
terhaemispheric fissure zone of the fresh blood signal was spotted. Brain
surgeon was consulted but he wasn’t for radical treatment but for the con-
tinuation of the conservative treatment. EEG: focal nonspecific dysfunc-
tion on the left side F-T with epileptiformous changes. After the
treatment patient was left to go home recovered, he was included in his
professional activities bit by bit with regular AET.

Discussion: cavernous cerebral angiomas often are asymptomatic.
Appearance of SE in adult period is often caused by other diseases’, so
further testing is always indicated.

T144

A EUROPEAN DATABASE FOR SEIZURE PREDICTION
A. Schulze-Bonhage*®, B. Scheltert, M. LeVanQuien, F. Saless,
and A. Dourado¥|

*University Hospital Freiburg, Germany; TFDM,
Albert-Ludwigs-Universitdit Freiburg, Germany; {CNRS Paris,
France; §Hospitais De Universidade De Coimbra, Portugal; and
Y Faculdade de Ciéncias e Tecnologia da Universidade de
Coimbra, Portugal

Purpose: For the evaluation of seizure prediction algorithms, continu-
ous long term EEG data containing a sufficient number of seizures are
necessary. This project is a European multi centre effort supported by the
European Union (www.epilepsiae.eu) aiming at an extended database for
prediction purposes.

Method: A relational database is established containing long term EEG
data of at least 5 days duration each from a total of 175 patients from cen-
tres of Freiburg, Paris and Coimbra. Data content will comprise raw EEG
data, derived univariate and multivariate features for prediction algo-
rithms and clinical metadata of patients. Metadata will contain imaging
findings, neuropsychological data, data on seizure spread, and semiologi-
cal signs relevant to an interpretation of seizure dynamics. Access will be
restricted to participating research groups from the prediction groups for
the first three years but is planned to be open from 2011 for further groups
working on basic mechanisms of epilepsies and of electroencephalo-

graphy.

Conclusion: This multi centre approach opens up a new standard for
application of algorithms on continuous long-term EEG data. Close inter-
actions with a planned NIH project will take place to allow for mutual
access for research groups from a wide range of countries.

T145

PILOMOTOR SEIZURES ARISING FROM A LESION IN
THE ANTERIOR CINGULATE GYRUS

S. Biethahn, B. Oehl, D. Altenmiiller, J. Zentner, and A. Schulze-
Bonhage

University Hospital Freiburg, Freiberg, Germany

Introduction: Ictal piloerection is a rare epileptic symptom, usually
associated with ipsilateral temporal lobe epilepsy.

Case report: A patient with a lesion in the left anterior cingulate
gyrus, which was histologically classified as low grade astrocytoma,
initially developed hypermotoric secondary generalized tonic—clonic
seizures (SGTCS). After stereotactic radiotherapy the patient suf-
fered from simple partial pilomotor seizures (SPPS) starting in the
left face with a march to the left arm and sometimes left leg. This
was sometimes accompanied by a weakness of the right arm;

Epilepsia, 50(Suppl. 4):2-262, 2009
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however, there were no other autonomic features. Furthermore, he
suffered from complex partial seizures with hypermotoric features in
the right shoulder (CPS), and SGTCS, sometimes with a preceeding
SPPS. On video-EEG-Monitoring 3/33 SPPS and all CPS and
SGTCS demonstrated a rhythmic activity bifrontally accentuated
over the left frontal lobe at the onset, compatible with the lesion in
the left anterior cingulate gyrus.

Discussion: Up to now, only few cases with pilomotor seizures arising
extratemporally have been described, among them one case with an
isolated origin in the anterior cingulate gyrus (Seo DW et al. Seizure.
2003;12:241-244), and another with a nonparaneoplastic limbic enceph-
alitis (Wieser S et al. Epileptic Disord. 2005;7:205-211). From animal
experiments it has long been known that piloerection can be generated in
different parts of the limbic system. Our case supports the assumption
that ictal piloerection might be a localizing sign not only for temporal
lobe seizures, but also for parts of the limbic system, such as the anterior
cingulate gyrus.

T146

ASTROCYTIC POTASSIUM AND GLUTAMATE BUF-
FERING CONTROLS SYNAPTIC RESPONSES IN A
FREQUENCY-DEPENDENT MANNER

Y. David*, L. P. Florest, S. Ivens, U. Heinemannt,

D. Kaufert,§, and A. Friedman*,{

*Zlotowski Center For Neuroscience, Ben-Gurion University of
The Negev, Beer-Sheva 84105, Israel; THelen Wills Neurosci-
ence Institute, UC Berkeley, Berkeley 94720-3140, USA; $Cha-
rité University Medicine, Berlin, Germany,; and §Berkeley, USA

Purpose: We have recently shown that in the rat neocortex long-lasting
BBB opening or exposure to serum-derived albumin leads to a rapid
upregulation of the astrocytic marker, glial fibrillary acidic protein
(GFAP), followed by a gradual development (within 4—7 days) of an epi-
leptic focus. The purpose of the present study was to explore the role of
astrocytic activation in epileptogenesis.

Method: We studied three models of lesion-induced neocortical
epilepsy, previously described in our laboratory: Rats were anaesthe-
tized, a bone window was opened and the neocortex was exposed to
either artificial cerebrospinal fluid (aCSF) in the sham-operated animals
or aCSF containing deoxycholate (2 mM), serum bovine albumin (BSA,
0.2mM) or TGF-? (10 ng/ml). Gene expression was studied during epile-
ptogenesis (8—48 hrs after treatment) using gene array technology and
gRT-PCR. A NEURON model was developed to simulate the outcome of
astrocytic-related changes in extracellular buffering on excitatory synap-
tic potentials (EPSPs). Extracellular recordings were obtained from neo-
cortical slices maintained in vitro.

Results: A similar, fast (within hours) robust change in astrocytic gene
expression was found in all treatments predicting reduced buffering
capacity for both extracellular potassium and glutamate. The computa-
tional model indicates increased amplitude and duration of a single EPSP
during the accumulation of synaptic glutamate. However, potassium
accumulation was associated with frequency-dependent (maximal at
20Hz) facilitation of EPSPs. Electrophysiological experiments in neocor-
tical slices exposed to albumin confirmed synaptic facilitation at
10-20Hz.

Conclusion: Our data suggest rapid astrocytic activation during epile-
ptogenesis leading to reduced potassium buffering as the critical cause
for neuronal hyper-excitability.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Alternative Therapies
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T147

USING OF CRANIOCEREBRAL HYPOTHERMIA IN
PATIENTS WITH REFRACTORY PARTIAL EPILEPSY
A. Dubenko, A. Bachericov, G. Cherevatenko, and O. Vasylieva
Institute of Neurology, Psychiatry and Narcology of AMS of
Ukraine

Purpose: Prospective controlled observational open study was done for
investigation possibility of using cranocerebral hypothermia (CCH) in
patients with refractory epilepsy.

Method: 79 patients were included. All patients had diagnosed epilepsy
with refractory partial seizures with or without secondary generalisation,
frequency of seizure was 6 and more during 1 month of screening per-
i0d.43 patients had symptomatic epilepsy, 36 — cryptogenic. All patients
took 1-3 AED and had in past two or more treatment failure with ade-
quate AED. 40 patients 2 or 3 CCH procedures were done with EEG
monitoring control. 39 patients were observed as control group. Patients
were observed during 6 month’s. All this period doses of AEDs were not
changed. Control of seizures and decrease of seizure frequency more then
50% were estimated.

Results: In group after CCH during 6 month’s seizure control had
4 patients (10%) and 50% decreasing seizure frequency — 4 patients
(10%). In control group seizure control had 1 patients (26%) and 50%
decreasing — 2 patients (5,1%). These dates significantly lower that in
main group. Worsening of EEG during CCH, increasing of seizure fre-
quency after CCH and clinical significant adverse events, which were
correlated with CCH were absent.

Conclusion: CCH using is effective in patients with refractory partial
seizures with and without secondary generalisation. The dates are reason
for further investigations off efficiency and safety of CCH in epilepsy
patients.

T148

A RANDOMIZED TRIAL OF CLASSICAL AND MED-
IUM-CHAIN TRIGLYCERIDE KETOGENIC DIETS IN
THE TREATMENT OF CHILDHOOD EPILEPSY - EFFI-
CACY AND TOLERABILITY AFTER 12 MONTHS

E. Neal*, H. Chaffe*, T, G. Fitzsimmons*, N. Edwards*,

M. Lawson*, R. Schwartz}, and H. Cross*,

*[nstitute of Child Health & Great Ormond St Hospital, London,
UK; tNational Centre for Young People with Epilepsy,
Lingfield, UK; and }Central Middlesex Hospital, London, UK

Purpose: To conduct a randomized trial comparing the efficacy and tol-
erability of classical and medium chain triglyceride (MCT) ketogenic
diets in the treatment of children with intractable epilepsy.

Method: 145 children were randomized to receive either the classical or
MCT ketogenic diet. Children continuing on the diets were followed up
for 12 months. Efficacy and tolerability of the two protocols were com-
pared, and blood ketone levels measured.

Results: 61 children started treatment with the classical and 64 the MCT
diet. 12-month seizure data is available for 47 children who continued on
a diet (22 classical, 25 MCT). There was no difference between the clas-
sical or MCT diet in mean percentage of baseline seizures (41% and 53%
respectively, p>0.05), or numbers achieving greater than 50% reduction
in seizure frequency (13 classical (21%), 16 MCT (25%), p>0.05). Mean
o-hydroxybutyrate and acetoacetate levels were higher in children
following the classical protocol; this was significant for acetoacetate only
(p<0.01). There was no correlation between either ketone level and sei-
zure control (p>0.05). Side effects reported after 12 months included
vomiting (45% classical, 13% MCT, p<0.05), diarrhea (10% classical,
17% MCT, p>0.05), abdominal pain (10% classical, 17% MCT, p>0.05),
constipation (45% classical, 39% MCT, p>0.05) and lack of energy (10%
classical, 13% MCT, p>0.05).
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Conclusion: Results from the first randomized trial of the ketogenic diet
show classical and MCT dietary protocols to be comparable in efficacy
after 12 months. There were no significant tolerability differences except
increased vomiting in the classical group.

This work was supported in part by funding from SHS International,
HSA, The Smith Charity and the Milk Development Council.

T149

WHAT DO EPILEPSY SPECIALIST NURSES TELL
PATIENTS ABOUT SUDDEN UNEXPLAINED DEATH IN
EPILEPSY? A SURVEY OF NURSES IN THE UNITED
KINGDOM

M. Goodwin*, S. Lewis, and S. Higgins

*Northampton General Hospital, Northampton, UK

Purpose: Sudden unexplained death in epilepsy (SUDEP) has been
identified as the principle cause of epilepsy related death in people with
epilepsy in the UK, and has been estimated to account for approximately
500 deaths each year (NICE 2002).

The purpose of this study was to identify how, what and when infor-
mation surrounding this subject was discussed with patients and their
families.

Method: A postal questionnaire was sent to 250 members of the Epi-
lepsy Nurses Association (ESNA). The questionnaire had been modified
from that developed by Morton et al (2006).

Results: A total of 103 (71%) ESNs completed and returned their ques-
tionnaires. Forty-five (44%) ESNs discussed SUDEP at diagnosis and 17
(17%) when therapy was commenced. Sudden unexpected death was dis-
cussed in the context of nonconcordance (14%), safety risks (14%), noc-
turnal seizures (12%), alcohol/drug use (12%) and a history of status
epilepticus (12%). The main patient responses observed were improved
concordance (25%), avoidance of risk (24%) and anxiety (19%).

Conclusion: There is much that can be done to minimize the risks of epi-
lepsy. However the timing and information given must be appropriate
and relevant to the individual and their family to ensure that the patient is
enabled to continue to lead an ‘ordinary life’.

T150

HIPPOCAMPAL HIGH FREQUENCY DEEP BRAIN
STIMULATION REDUCES SEIZURE FREQUENCY IN
THE KAINIC ACID MODEL

T. Wyckhuys*, R. Raedt*, K. Vonck*, W. Wadmant, and

P. Boon*

*Ghent University Hospital, Ghent, Belgium; and T University of
Amsterdam, Amsterdam, The Netherlands

Purpose: Deep brain stimulation of the hippocampus is an experimental
treatment for medically refractory epilepsy. This study evaluates the
effect of high frequency deep brain stimulation (HFS — 130Hz) in the hip-
pocampus in a validated rat model for spontaneous seizures. Seizure fre-
quency was compared before, during and after continuous unilateral
HFS.

Method: Rats were intraperitoneally injected with kainic acid (Smg/kg,
2-5 administrations), resulting in a status epilepticus (SE). More than 50
days following SE, 11 rats were implanted with hippocampal HFS- and
recording electrodes. After 15 days of continuous baseline EEG monitor-
ing, HFS was started for 10 days during which EEG was continuously
monitored. After termination of the HFS, rats were monitored for 30 days
to determine the outlasting effect.

Results: Seizure frequency was decreased from 37.5 (x1.6) seizures/24h
baseline to 19.4 (+0.8) seizures/24h during ten days of hippocampal HFS

(p<0.005) in 5 out of 11 rats (45.5%). The seizure frequency in 6 out of
11 rats did not decrease significantly. When HFS was stopped, seizure
frequency remained decreased in the responder rats (20.4 (+0.9) seizures/
24h) for the length of the experiment.

Conclusion: Continuous deep brain stimulation with a frequency of
130Hz in the hippocampus of kainic acid treated rats is able to signifi-
cantly decrease the frequency of the spontaneous seizures in 45.5% of
rats. When stimulation is stopped, the effects of HFS remain present for
at least 30 days.

T151

EFFECTS OF LOW-POWER LASER IRRADIATION ON
THE THRESHOLD OF PAROXYSMAL DISCHARGE IN
THE RABBIT HIPPOCAMPUS

S. Kogure, N. Saito, K. Kozuka, and Y. Matsuda

Soka University, Tokyo, Japan

Purpose: An Ih blocker, ZD7288 has a potential of antiepileptic effects:
it significantly increased the threshold of electrically induced paroxysmal
discharge (PADT) in the rabbit hippocampus CA1. In frog sciatic nerves,
low-power laser irradiation (LLI) blocked the generation of anode break
excitation, which was consistent with the result when applying ZD7288
instead of LLI. Thus we examined the effect of LLI (Nd:YVO4, 532 nm)
on PADT in the rabbit hippocampus CA1.

Method: Fifty-three adult male rabbits were used. A pair of concentric
electrodes was implanted into each side of the dorsal hippocampal CA1
region: the right anterior electrode was used for stimulating as well as
LLI. The stimulus train for paroxysmal discharge was 1-ms pulses of
50 Hz for 1 s. The laser was introduced into the same site with an optical
fibre (125 um) through a fibre-coupler. We measured the PADT before
and after the LLI.

Results: The averaged PADT was 3.7+0.2 V (mean+SE; n=18) before
LLI, whereas after 10 min LLI of 50 mW, 75 mW, and 100 mW, it chan-
ged to 4.1+0.5 V (n=8), 5.1+0.7 V (n=9, p<0.05) and 7.2+0.9 V (n=11,
p<0.01), respectively.

The PADT increment was maintained at least for 16.3 hrs. The tem-
perature near the right anterior electrode increased 1.0-2.6 °C during
10 min LLI, whereas the histological damage was microscopically con-
firmed to be ranged 0.69-1.44 mm.

Conclusion: We conclude that LLI with a specific wavelength and an
average power has a potential to suppress the generation of paroxysmal
discharge in the rabbit hippocampus CA1.

T152

SLOW REPETITIVE TRANSCRANIAL MAGNETIC
STIMULATION FOR SENSORIMOTOR EPILEPSY:
EFFECT ON CORTICAL EXCITABILITY AND
INDUCED NEUROPLASTICITY

C. Benjamin, B. Arnaud, T. Pierre, H. Edouard, and C. Serge
Hopital Civil De Strasbourg, France

Purpose: Drug resistant sensorimotor epilepsy (SME) is a therapeutic
challenge due to high risks of postoperative neurological deficit in case
of resective surgery. According to previous studies, slow repetitive
Transcranial Magnetic Simulation (rTMS) can decrease the cortical
excitability and be effective in patients with refractory epilepsy. We
aimed to understand the underlying mechanisms of this therapeutic
effect.

Method: We first identified 6 patients with refractory SME and previ-
ously responders to primary motor cortex rTMS versus placebo

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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(&#8805; 50% reduction on seizure frequency). Cortical excitability (by
evaluating Active Motor Threshold [AMT], Intracortical Inhibition [ICI]
and Silent Period [SP]) were repetitively assessed before and after
(immediately, 4h and 24h later) three different sessions of rtTMS
(0,5 Hz) at 100% AMT intensity : 1/25 minutes; 2/50 minutes; 3/Priming
(= 10 minutes preconditionning with 6 Hz rTMS at 100% AMT followed
by session 1).

Results: The major result was the consistent SP lenghtening by slow
rTMS without differences between sessions. The mean SP enhancement
was + 22,3%. Moreover, only the Priming session led to a consistent 24h-
lasting SP reinforcement (+ 15,9%). AMT was not modified and mean
ICI variation was poor (-6,63%).

Conclusion: Slow rTMS improves SP, which is considered to reflect
cortical inhibition. We hypothetize that this effect explains, at least, par-
tially the clinical efficacity of rTMS on SME. The long lasting effect of
Priming could furthermore be useful in clinical practice.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Basic Science

T153

RETIGABINE INHIBITS RAPID KINDLING EPILEPTO-
GENESIS IN RATS THROUGH THE ACTIVATION OF
KV7.2/7.3 CHANNELS

R. Sankar*, J. Wut, D. Shin*, and A. Mazarati*

*D. Geffen School of Medicine, Univ. of California, Los Angeles,
CA, USA and tValeant Pharmaceuticals International

Purpose: To study the effects of retigabine under conditions of rapid
kindling, and to examine the role of KV7.2/7.3 channels in mediating
antiepileptic effects of retigabine.

Method: Two-, three-, and five- week old Wistar rats underwent
rapid kindling: sixty 10 -seconds stimulations delivered every 5 min-
utes at the threshold current through the intrahippocampal electrode.
Electrographic responses were recorded from cortical electrode. In the
acquisition studies, retigabine (2.5 mg/kg in two-week old; 5 mg/kg in
three- and five- week old rats) was administered intraperitoneally 20
minutes prior to the start of the kindling procedure. In retention
studies, retigabine was administered to previously kindled animals.
Retigabine was given either alone, or in a combination with a KV7.2/
7.3 blocker XE991.

Results: In the applied doses retigabine induced no or mild motor
impairments, raised after-discharge threshold, shortened after-discharge
duration and prevented the development of full kindling seizures (stage
4-5) at all three ages; in addition in two-week old subjects retigabine
delayed the occurrence of focal (stage 1) convulsions. In previously kin-
dled animals, retigabine significantly attenuated the severity of seizures
induced by the test stimulation. XE-991 at doses that affected neither
ambient excitability, nor kindling (0.5 mg/kg in two-week old; 5 mg/kg
in 5-week old rats) completely abolished antiepileptic effects of retiga-
bine.

Conclusion: Retigabine inhibited both kindling acquisition and reten-
tion during postneonatal, early childhood and adolescent stages of devel-
opment. Antiepileptic effects of retigabine depend on the activation of
KV7.2/7.3 channels. Supported by Valeant Pharmaceuticals Interna-
tional, and by NIH research grants NS059505 and NS046516.

Epilepsia, 50(Suppl. 4):2-262, 2009
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T154

EFFECTS OF SSRIS ON GABAERGIC INHIBITION IN
THE HIPPOCAMPUS OF NORMAL AND PILOCARPINE
INDUCED EPILEPSY RATS

H. Song*, H. Choi*, T. Kang*, D. Shint, B. Kim¥, and Y. Kim§
*Hallym University, Gangwon, Korea; TGacheon University,
Korea; $Eulgi University, Korea, and §Catholic University of
Seoul, Korea

Purpose: Selective serotonin reuptake inhibitor (SSRI)s may influence
on the serotonin(5-HT) receptors, mainly 5-HT1A, 5-HT1B and 5-HT2C
sub-types, and also act on aminobutyric acid(GABA)-ergic transmission.
The role of 5-HT in the epileptic hippocampus is still controversial since
5-HT has both convulsive and anticonvulsive effects.

Method: We investigated the effects of SSRIs such as fluoxetine, par-
oxetine and citalopram on the GABAergic transmission in the normal
and pilocarpine-induced epileptic rat hippocampus by using electroen-
cephalogram (EEG), paired pulse inhibition(PPI) and vesicular GABA
transporter(VGAT) immunoreactivity.

Results: In normal rats treated with citalopram, fluoxetine, and paroxe-
tine, EEG showed spontaneous spike activities. PPIs in normal rats trea-
ted with citalopram, and fluoxetine were reduced, and especially,
prominent in the citalopram group of normal rats. PPIs in epilepsy rat
after citalopram treatments were markedly reduced but not in the paroxe-
tine group of epilepsy rats. In VGAT immunohistochemistry in the hip-
pocampi of normal rats, the citalopram and paroxetine group showed
more reduced relative density than that of normal control group. In
VGAT in the hippocampi of epilepsy rats, the citalopram and fluoxetine
group showed more reduced relative density than that of epilepsy control
group.

Conclusion: These findings suggested that GABAergic transmission in
the hippocampus was slightly different from each other after SSRI treat-
ment. SSRI treatment may increase seizure susceptibility in the normal
hippocampus and increase the frequency and intensity of seizure in the
epileptic hippocampus. However, whether these different effects are
resulted from direct effect on the GABAergic interneuron or via other
5-HT subtype receptors remains to be elucidated.

T155

A NEW TRANSCRIPTION-INDEPENDENT INTRACEL-
LULAR PATHWAY MEDIATES IL-1IBETA PROCON-
VULSANT ACTIONS IN THE RODENT HIPPOCAMPUS
S. Balosso* M. Maroso* M. Sanchez-AlavezT, T. Ravizza®™,

T. Bartfait, and A. Vezzani*

*Mario Negri Inst For Pharm Res, Milan, Italy; and tThe
Scripps Research Institute, La Jolla, CA, USA

Purpose: IL-1beta was identified as an endogenous brain molecule with
proconvulsant activity upon its overproduction in epileptic conditions.
IL-1beta prolongs seizures after its brain application, while pharmaco-
logical prevention of its endogenous synthesis, or IL-1 receptor blockade,
and mediates powerful anticonvulsant actions. We report here on the in
vivo activation of a novel, transcription-independent intracellular signal-
ing pathway activated by IL-1beta during seizures.

Method: EEG seizures were induced by intrahippocampal injection of
kainic acid (KA) in C57BL6 adult male mice. IL-1 mediated activation
of sphingomyelinase and Src-kinase were investigated pharmacologi-
cally using drugs selectively blocking the activity of these enzymes. Src
kinase and NMDA-NR2B subunit phosphorylation were measured in
hippocampal homogenates by western blot (WB) analysis.

Results: C2-ceramide, a cell permeable analog of ceramide, mimicked
the proconvulsant effects of IL-1beta upon intrahippocampal injection.
3-O-methylsphingomyelin, a selective inhibitor of sphingomyelinase, or
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CGP076030, a c-Src kinase inhibitor, or ifenprodil, an NR2B-selective
NMDA antagonist fully prevented the proconvulsant effect of IL-1beta
without affecting seizures per se. CGP076030 reduced by 50% kainate
seizures upon its intracerebroventricular injection. IL-lbeta or KA
increased by 20% and 50% the phosphorylated form of NR2B and Src
kinase respectively and these effects were more than additive in
IL-1beta+KA-treated mice.

Conclusion: A sphingomyelinase-dependent pathway activated by
IL-1beta during seizures leads to the production of ceramide which in
turn induces Src kinase-dependent phosphorylation of NR2B subunit.
This novel pathway mediates the proconvulsive effects of IL-1beta, thus
representing a crucial mechanism of ictogenesis which may be targeted
to attain fast antiinflammatory effects and seizure inhibition.

T156

EFFECT OF U-92032 ON GENETIC ABSENCE EPILEPSY
RATS FROM STRASBOURG

H. Yananli, D. Akin, R. Aker, and F. Onat

Marmara University, School of Medicine, Turkey

Purpose: Absence epilepsy is characterized by generalized nonconvul-
sive seizures with loss of consciousness and spike-and-wave discharges
(SWDs) in the EEG. Low-threshold Ca2+ potentials have been suggested
to underlie the firing of thalamocortical neurons during SWDs in absence
epilepsy. Genetic Absence Epilepsy Rats from Strasbourg (GAERS) is a
well defined animal model of absence epilepsy. The present study aims
to investigate the effect of U-92032, which is a novel Ca2+ channel
blocker, in GAERS.

Method: Experiments were carried out GAERS animals. U-92032 was
injected (0.25, 1, 5 mg/kg; intraperitoneally) to GAERS. The EEG in the
nonepileptic Wistar control and GAERS groups were recorded continu-
ously for 1 hour before and 5 hours after i.p. U-92032 injections. The
cumulative total duration of SWDs, the number of SWDs, the mean dura-
tion of SWD complexes were analyzed over 20-min periods.

Results: In GAERS, no changes in SWD were detected after saline
injection. The cumulative duration of SWD significantly decreased after
1 mgkg-1 and 5 mgkg-1 U-92032 injections. 0.25 mg.kg-1 U-92032 did
not produce any significant change in the number of SWD and mean
duration of SWD in any time period, but 1 and 5 mg.kg-1 U-92032 injec-
tion caused a significant decrease in the number of SWD compared to the
baseline values. 1 and 5 mg.kg-1 U-92032 injection also caused a signifi-
cant decrease in the mean duration of SWD.

Conclusion: A dose-dependent decrease in duration and number of
SWDs with systemic administration of U-92032 in GAERS shows that
U-92032 is of value as an antiabsence agent.

T157

SYNAPTIC VESICLE PROTEIN 2A (SV2A) EXPRESSION
IN EPILEPSY-ASSOCIATED BRAIN TUMORS AND IN
THE PERILESIONAL EPILEPTIC CORTEX

E. Aronica, S. Toering, K. Boer, J. Heimans, and J. Reijneveld
VU University Medical Centre, The Netherlands

Purpose: To identify the cellular distribution of synaptic vesicle protein
2A (SV2A) which is the binding site for the antiepileptic drug levetirace-
tam.

Method: We compared the expression and cellular distribution of SV2A
in surgical specimens of patients with glial (30 glioblastoma multiforme,
5 anaplastic and 2 low-grade astrocytoma, 8 anaplastic and 4 low-grade

oligodendroglioma, 1 low-grade oligoastrocytoma) and glioneuronal (6
ganglioglioma (GG), 6 dysembryoplastic neuroepithelial tumors (DNT))
tumors with or without epilepsy, with perilesional cortex from nontumor
patients with or without epilepsy.

Results: Immunohistochemical analysis in control neocortical tissue
specimens demonstrated strong and diffuse SV2A immunoreactivity of
the neuropil, with punctuate labeling of neurons throughout all cortical
layers. SV2A was colocalized with the presynaptic marker synaptophy-
sin. Similar distribution was observed in the peritumoural cortical speci-
mens from patients with or without epilepsy. Modest SV2A
immunoreactivity was observed within the tumor area, particularly
within glial tumors. There was little evidence of SV2A expression in glial
tumor cells. In GG strong SV2A-immunoreactivity was present along the
dysplastic neuronal cell borders and processes (perisomatic synapses). In
both GG and DNT SV2A immunoreactivity was occasionally observed
within the neuronal perikarya.

Conclusion: The pattern of SV2A immunoreactivity in the peritumoural
regions of glial tumor patients with chronic epilepsy suggests that treat-
ment with levetiracetam could be effective in case of epilepsy refractory
to traditional AEDs. The distinct pattern of SV2A immunoreactivity in
glioneural tumors suggests a redistribution of the SV2A protein. How this
may affect the epileptogenicity and/or the effectiveness of levetiracetam
needs to be further investigated.

T158

CELECOXIB PREVENTS SEIZURE-INDUCED UP-
REGULATION OF ENDOTHELIAL P-GLYCOPROTEIN
IN THE BLOOD-BRAIN BARRIER

G. Zibell*, B. Unkriier*, A. Pekcec*, B. Bauert, A. Hartzt,

D. Miller}, and H. Potschka*

*Institute For Pharmacology, Toxicology and Pharmacy,
Ludwig-Maximilians-University, Munich, Germany; TUniversity
of Minnesota, MN, USA; and {Laboratory of Pharmacology and
Chemistry, NIH/NIEHS, NC, USA

Purpose: In up to 40% of all epileptic patients pharmacoresistance is a
major problem. Seizure-induced overexpression of the blood—brain bar-
rier efflux transporter P-glycoprotein (Pgp) has been hypothesized to
limit the penetration of antiepileptic agents into the brain in pharmacore-
sistant epilepsy. Thus, the prevention of Pgp up-regulation would offer
an option to overcome pharmacoresistance. Based on recent data from in
vitro studies and preliminary in vivo studies with a nonselective cycloox-
ygenase (COX)-inhibitor, we hypothesized that selective COX-2 inhibi-
tion will prevent seizure-associated Pgp-upregulation in an effective
manner in vivo.

Method: On 4 consecutive days study adult female Wistar rats received
celecoxib or vehicle twice daily for a in vivo study. A status epilepticus
(SE) was induced by administration of pilocarpine on the second day of
treatment (10 mg/kg fractionated at 30 min intervals). The effect of celec-
oxib on Pgp-expression was investigated by immunohistochemistry two
days following SE.

Results: Celecoxib but not sc-560 inhibits the glutamate-induced
increase of Pgp in vitro indicated by Western blot analysis. In vivo the
up-regulation of Pgp following pilocarpine-induced SE was prevented by
celecoxib.

Conclusion: The data convincingly substantiate the hypothesis that sei-
zure-induced up-regulation of BBB Pgp expression can be prevented by
selective COX-2 inhibition. Targeting COX-2 is therefore suggested as a
new therapeutic strategy to prevent seizure-induced up-regulation of Pgp
and associated pharmacoresistance.

The study was supported by the grant DFG PO 681/4-1 from the Ger-
man Research Foundation.

Epilepsia, 50(Suppl. 4):2-262, 2009
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T159

INCREASED EXPRESSION OF P-GLYCOPROTEIN
AFTER CLUSTER SEIZURES OR STATUS EPILEPTI-
CUS IN THE CANINE BRAIN

B. Unkrueer*, A. Pekcec*, V. Steint, J. Bankstahlf,

W. Baumgaertneri, A. Tipold+t, and H. Potschka*

*[nstitute of Pharmacology, Toxicology, And Pharmacy,
Ludwig-Maximilians-University, Munich, Germany, TDepart-
ment of Small Animal Medicine and Surgery, University of
Veterinary Medicine, Hannover, Germany and }University of
Veterinary Medicine, Hannover, Germany

Purpose: Pharmacoresistance of epilepsy remains a major problem
despite considerable innovations in the pharmacotherapy of epilepsy.
There is cumulating evidence that increased expression of multidrug-
transporters, such as P-glycoprotein (Pgp) contributes to drug resistance
of epilepsy. For proof of the multidrug transporter hypothesis, we studied
the effect of spontaneous cluster seizures and status epilepticus on Pgp
expression in the canine brain.

Method: We obtained tissue from 29 nonlaboratory dogs and compared
animals with cluster seizures or status epilepticus with control animals
that did not show any evidence of CNS diseases. Pgp expression was
quantified in different brain regions by Pgp-immunohistochemistry using
amonoclonal mouse anti-Pgp antibody (C 219).

Results: We demonstrated a significant up-regulation of Pgp in the
canine brain following spontaneous status epilepticus compared to con-
trol animals. Seizure activity was due to several different aethiopatholo-
gies. In dogs with virus encephalitis or brain tumors Pgp expression was
increased compared to control animals, in contrast to dogs with hydro-
cephalus (n=2), where Pgp labeled area seemed to be lower than in con-
trol animals, despite prolonged seizure activity.

Conclusion: Our present data give evidence that Pgp expression is
up-regulated as a consequence of spontaneous prologed seizure activity
without any bias of electrical or chemical stimulation. Differences in Pgp
expression in dogs with hydrocephalus, virus encephalitis, and tumors
indicate that the up-regulation of Pgp by seizure activity is influenced by
the underlying pathology.

The study was supported by the grant DFG PO 681/4-1 from the
German Research Foundation.

T160

IMPACT OF THE NCAM-DERIVED PEPTIDE PLANN-
EXIN ON NEUROGENESIS IN A STATUS EPILEPTICUS
MODEL

C. Fuest®, A. Pekcec*, E. Bockt, V. Berezint, and H. Potschka*
*Inst. of Pharmacology, Toxicology, and Pharmacy, LMU,
Munich, Germany and TProtein Laboratory, Institute of Molecu-
lar Pathology, School of Medicine, Copenhagen, Denmark

Purpose: A series of mimetic peptides derived from the neural cell
adhesion molecule (NCAM)-have been shown to influence neuronal
plasticity and to exert neuroprotective effects in different animal mod-
els of CNS diseases. Therefore, we studied the effect of the recently
developed NCAM-mimetic plannexin in the pilocarpine model of
temporal lobe epilepsy. We concentrated on seizure-induced hippo-
campal cell loss and alterations of hippocampal neurogenesis which
have been hypothesized to contribute to the development and progres-
sion of epilepsy.

Method: Adult female Wistar rats received either plannexin or vehicle-
injections (10 mg/kg s.c.) twice daily for 4 consecutive days. A status epi-
lepticus (SE) was induced by administration of pilocarpine on the third
day of treatment. The effect of plannexin on neuronal progenitor cells
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and neurodegeneration was investigated by doublecortin (DCX)- and
neural specific nuclear protein (NeuN)-immunohistochemistry two days
following SE and compared with control animals which had not experi-
enced a SE.

Results: Status epilepticus decreased the number of NeuN-positive
and DCX-labelled cells in the dentate gyrus and enhanced the number
of persistent basal dendrites 48 h post—pilocarpine administration.
Even though SE-induced reduction of the number of DCX-labeled
cells was not completely suppressed by plannexin, the number of
DCX-immunoreactive cells was significantly increased as compared to
the vehicle-injected pilocarpine-treated rats. In addition, plannexin sig-
nificantly reduced the number of persistent basal dendrites. There was
no effect of plannexin treatment on SE-induced hippocampal neuronal
cell loss.

Conclusion: The results indicate that neuronal progenitor cells and
mature neurons are vulnerable to SE. Plannexin partially protects neuro-
nal progenitor cells but not mature neurons from SE-induced degenera-
tion and decreases seizure-associated alteration of hippocampal
neurogenesis such as the generation of persistent basal dendrites.

T161

MODULATION OF P-GLYCOPROTEIN EXPRESSION
BY RNA INTERFERENCE IN VIVO

P. Winter*, C. Fuest*, M. Czapp*, M. Uhrt, C. MacLeant,

M. Helmi, G. Fricker, A. Pekcec*, and H. Potschka*
*Ludwig-Maximilians-University, Munich, Germany;

FTMax Planck Institute of Psychiatry, Munich, Germany, and
tUniversity of Heidelberg, Heidelberg, Germany

Purpose: Resistance to drug treatment remains a major problem in the
pharmacotherapy of many CNS diseases, including epilepsy. Overex-
pression of multidrug-transporters (MDTs), such as P-glycoprotein (Pgp)
is thought to contribute to drug resistance by limiting the penetration of
various therapeutic drugs into the brain. Inhibition of MDTs may consti-
tute a new strategy to overcome transporter-based pharmacoresistance.
Therefore, we tested whether Pgp expression encoded by mdrla/lb gene
can be downregulated based on RNA interference (RNAi) through
administration of small interfering RNAs (siRNAs) targeting the mdrla
gene in mice.

Method: Several putative sequences for silencing mdrla specifically
were examined in an in vitro study using a rat brain endothelial (RBE4)
cell line. Cells were transfected with OligofectamineTM and harvested
for mRNA isolation at 24 h and 48 h after transfection. For in vivo studies
male BALB/c mice received hydrodynamic intravenous tail vein injec-
tions of either ‘naked’” siRNA or vehicle solution (~ 3125 pg/kg) once
daily for four consecutive days. Pgp expression was quantified for differ-
ent brain regions by Pgp-immunohistochemistry.

Results: The targeted sequence for silencing mdrla was successfully
tested in vitro. Among several targeted sequences, the most effective one
was used for in vivo studies. Hydrodynamic injections of ‘naked’ siRNA
targeting the mdrla gene for four consecutive days significantly
decreased the Pgp-labeled area in the parietal cortex and in the hippocam-
pus compared to vehicle-treated mice.

Conclusion: Our data indicate that hydrodynamic intravenous adminis-
tration of ‘naked’” siRNA targeted the mdrla gene down regulates the
expression of the multidrug transporter Pgp in different brain regions.
Thus, we hypothesize that silencing the mdrla gene by RNAI renders a
new strategy to enhance the penetration of many therapeutic drugs into
the brain Supported by the grant DFG PO 681/4-1 (German Research
Foundation). We thank Bayer HealthCare and the FAZit-Stiftung by pro-
viding a scholarship (to C. F.).
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T162

PUMA DEFICIENCY PROTECTS AGAINST SEIZURE-
INDUCED NEURONAL DEATH AND SUPPRESSES THE
EMERGENT EPILEPTIC PHENOTYPE IN MICE

T. Engel, G. Mouri, S. Hatazaki, I. Woods, E. Jimenez-Mateos,

J. Prehn, and D. Henshall

Royal College of Surgeons in Ireland, Ireland

Purpose: Neuronal death is a consequence of prolonged seizures but its
contribution to epileptogenesis remains incompletely understood. Stud-
ies of clinical material and animal models of epilepsy suggest a role for
apoptosis-associated signalling pathways and in particular, members of
the Bcl-2 family. PUMA (p53-upregulated mediator of apoptosis) is one
of the most potent pro-apoptotic proteins of the Bcl-2 family. In this
study, we examined the role of PUMA in seizure-induced neuronal death.

Method: Adult (20-22 g) male C57Bl/6 and puma-/-, puma+/— and
puma+/+ mice were subjected to prolonged seizures via intraamygdala
microinjection of kainic acid (KA). Mice were killed and brains har-
vested at different time points and Western blotting and Immunofloures-
cence performed. Cell death was assessed by DNA fragmentation assay
(TUNEL) and Flourojade B positive cell counts. Long term studies of the
emergent epilepsy phenotype were performed by using EEG telemetry.

Results: Protein levels of p5S3 and PUMA were up-regulated shortly
after induction of prolonged seizures within the hippocampus. Puma-/-
mice displayed significantly less neuronal death in hippocampal CA3
when compared to wild-type and heterozygous mice. Video-EEG record-
ings beginning 3 days after KA injection determined that while both
puma+/— and puma-/- mice developed chronic recurrent seizures, the
incidence of epileptic seizures was significantly lower in puma-/- mice.

Conclusion: The present data suggest that PUMA contributes to sei-
zure-induced neuronal death. In addition, mice protected against hippo-
campal damage by PUMA deficiency develop fewer chronic recurrent
seizures.

T163

OLFACTORY SYSTEM PARTICIPATES IN MECHA-
NISMS OF THE SPIKE-WAVE DISCHARGES GENERA-
TION IN WAG/RIJ RATS.

K. Abbasova*, S. Chepurnov*, N. Chepurnova*®, M. Belousova*,
V. Blik*, and G. van Luijtelaart

*Lomonosov Moscow State University, Russia; and TNICI,
Radboud Nijmegen University, The Netherlands

Purpose: The aim of the present experiment was to evaluate the role of
olfactory system in the generation of the spike-and-wave discharges
(SWDs) in WAG/Rij rats.

Method: Before surgery WAG/Rij rats were anesthetized by Nembutal
in a dose of 47 mg/kg. EEG electrodes were chronically implanted into
frontal cortex. The mean duration and number of SWDs were calculated.
CONAN EEG recording software was used. The deafferentation of olfac-
tory bulbs was induced by i.p. injection of the olfactory epithelial toxin 3-
methyl indole (3 MI) in a dose of 200 mg/kg.

Results: Significant increase in number of SWDs (p<0.01, by means of
Wilcoxon matched pairs test) was found for the treatment group com-
pared to the control rats. Analysis of duration of SWDs showed no signif-
icant effects.

Conclusion: According to our results we can suggest that olfactory sys-
tem is include to the mechanisms of generation of the SWDs. Lp. injec-
tion of the olfactory epithelial toxin 3-methyl indole (3 MI) induced the
increase of the number of the SWDs.

T164

INSULIN-REGULATED AMINOPEPTIDASE: A POTEN-
TIAL TARGET FOR ALTERNATIVE ANTIEPILEPTIC
THERAPIES

D. De Bundel*, F. Kiagadakit, K. Thermost, Y. Michotte*, and
1. Smolders*

*Research Group Experimental Pharmacology: Department of
Pharmaceutical Chemistry and Drug Analysis, Vrije Universiteit
Brussel, Brussels, Belgium; and tUniversity of Crete, Heraklion,
Crete, Greece

Purpose: Angiotensin IV (Ang IV) and LVV-hemorphin 7 (LVV-H7)
are competitive inhibitors of insulin-regulated aminopeptidase (IRAP).
IRAP catalyzes the degradation of the antiepileptic neuropeptide somato-
statin (SRIF) in vitro. We previously demonstrated that intracerebroven-
tricular administration of Ang IV increases hippocampal dopamine and
serotonin levels to anticonvulsive concentrations and protects against
pilocarpine-induced limbic seizures via a somatostatin SST2 receptor
dependent mechanism. We hypothesized that Ang IV exerts its effects
through inhibition of IRAP and augmentation of the extracellular concen-
tration of SRIF. The present study further investigates the mechanism of
action behind the anticonvulsant effects of IRAP ligands.

Method: Using the microdialysis technique in freely moving rats, Ang
IV and LVV-H7 were administered into the hippocampus and hippocam-
pal dopamine, serotonin and SRIF levels were monitored. A behavioral
scoring system was applied to determine seizure intensity in the focal
pilocarpine model.

Results: Intrahippocampal administration of both Ang IV or LVV-H7
protected against pilocarpine-induced limbic seizures suggesting the par-
ticipation of IRAP in the observed effects. In contrast to intracerebroven-
tricular administration, intrahippocampal administration of Ang IV or
LVV-H7 did not alter hippocampal dopamine and serotonin levels. Our
preliminary data showed no effects on hippocampal SRIF.

Conclusion: These results suggest that in the hippocampus, IRAP is the
target site for the anticonvulsive effects of Ang IV and LVV-H7, but
dopamine, serotonin and SRIF may not be involved in the observed
effects. Further research is needed to decipher the anticonvulsant mecha-
nism of action of Ang IV and LVV-H7.

T165

ALTERED CHOLINERGIC GENE EXPRESSION FOL-
LOWING STATUS EPILEPTICUS AND ITS ROLE IN
EPILEPTOGENESIS

Y. Gnatek, N. Najami, and A. Friedman

Soroka Medical Center, Ben-Gurion University, Israel

Purpose: We have recently showed changes in cholinergic gene expres-
sion in temporal lobes of the epileptic brain (Zimmerman et al., EJN,
2008). However, their role in the pathogenesis of epilepsy is not known.
The aim of the present study was to study changes in cholinergic-expres-
sion and their role in status epilepticus (SE)-induced epileptogenesis.

Method: Real time RT-PCR and In-situ hybridization for the acetylcho-
line hydrolyzing enzyme, acetylcholinesterase (AChE) were used 2 days
following pilocarpine-induced SE. Activity gel and Karnovski staining
were used to examine AChE protein activity. Continuous video record-
ings were made in wild type (WT) and transgenic mice over expressing
ACHE to monitor spontaneous seizures.

Results: Most (82%) WT mice injected with pilocarpine (280-340mg/
Kg) showed spontaneous seizures 4-8 weeks following SE (n=11).
mRNA levels of both the synaptic (S) and read through (R) alternatively
spliced transcripts of the ACHE gene were increased. ACHE upregula-

Epilepsia, 50(Suppl. 4):2-262, 2009
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tion was found at 48 hours following SE, correlated with an increase
enzyme activity and lasted for more than two weeks. In situ hybridiza-
tions and immunostanings confirmed that AChE is expressed in all
regions of the hippocampus, in both principal pyramidal and GABAergic
neurons, but only rarely in astrocytes. Transgenic mice over-expressing
AChE-S showed higher rate of spontaneous seizures 5 weeks post SE.

Conclusion: Our findings support the notion that the upregulation of
AChE during the latent period has a role in epileptogenesis.

T166

AGE-DEPENDENT CORTICAL PLASTICITY IN SYNAP-
SIN KNOCKOUT EPILEPTIC MICE

M. Ketzef* T, A. Friedman*,t, and D. Gitlerf

*Ben Gurion University, Israel; and TBen Gurion University of
The Negev, Beer Sheva, Israel

Purpose: Synapsins are phosphoproteins associated with the surface of
synaptic vesicles that regulate neurotransmission and participate in short-
term synaptic plasticity. In mammals they are the product of three related
genes. A deletion mutation in one of the synapsin genes (SYN1) was
found to account for a type of human familial epilepsy, motivating our
research into a potential role for synapsin dysfunction in epilepsy.

Method: The phenotype of mice in which all three synapsin genes had
been knocked-out (TKO mice) was characterized and compared to wild
type (WT) aged-matched controls by continuous video monitoring. Net-
work electrophysiological activity was recorded in acute hippocampal-
cortical slices.

Results: TKO mice older than 2 months, but never younger animals, suf-
fered from recurrent generalized seizures. Recording of network activity
in temporal cortical structures revealed significantly larger evoked field
potentials in slices from TKO mice in comparison to WT slices. In slices
from TKO mice older than one year, robust, all-or-none, hypersynchro-
nous epileptiform activity was often observed in temporal and entorhinal
regions of the cortex but not in the hippocampus. Reducing inhibitory
synaptic transmission by adding the GABA-A receptor antagonist bicu-
culline (10 uM) to the perfusion solution revealed a significantly larger
glutamatergic-mediated network response in TKO compared to WT
slices. Furthermore, slices from TKO mice were significantly more resis-
tant than WT slices to the epileptogenic effect of 4-Aminopyridine (50
uM).

Conclusion: Our results suggest that induction of age-dependent
homeostatic plasticity contributes to the control of an otherwise hyperex-
citable cortical network in mice rendered epileptic by genetic interven-
tion.

T167

THE CHANGE OF FDG-PET AND MRI AFTER LITH-
IUM-PILOCARPINE INDUCED STATUS EPILEPTICUS
IN RATS

G. Park*1, Y. Kimt, E. Lee*, Y. No*, J. Kim* K. Kim*, K. Im*,
S. Parki, S. Kimi, S. Lee*, and J. Kang*

*University of Ulsan College of Medicine, Asan Medical Center,
Seoul, South Korea; tCatholic University College of Medicine,
KangNam St. Mary’s Hospital, Seoul, South Korea; and $The
Asian Institute For Life Science, Seoul, South Korea

Purpose: Fluorine-18-fluordeoxyglucose([18F]-FDG) micro positron
emission tomography (FDG-PET) and MRI have been useful as non-
invasive methods to demonstrate the metabolic and morphologic changes
of brain structure after lithium-pilocarpine induced status epilepticus
(SE) in rats. The aim of this study was to investigate the imaging changes

Epilepsia, 50(Suppl. 4):2-262, 2009
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on FDG-PET and MRI before and after SE to reveal the mechanism of
developing chronic epileptogenesis.

Method: Eleven-male Spraque-Dawley rats weighing 290-300g were
used. All rats performed with baseline FDG-PET and 4.7 T MRI with
T2- and diffusion-weighted image. SE was induced with intraperitoneal
injection of lithium and pilocarpine. After SE terminated with antiepilep-
tic drugs, rats were scanned with PET and MRI from acute (1-2 days and
1-2 weeks), subacute (3—4 weeks) and chronic period (8 weeks later).

Results: Statistical parametric mapping of FDG-PET at acute period
showed severe diffuse hypometabolism in all cortical areas, especially on
the hippocampus with slow recovery at subacute and chronic period.
MRI findings at 1 day after SE showed high signal on bilateral hippocam-
pal area, basal ganglia, and pyriform cortex with most prominent on the
hippocampus, but high signal at pyriform cortex recovered at subacute
and chronic period.

Conclusion: MRI and PET can be useful for monitoring the changes
from the acute phase of SE to the chronic phase of spontaneous recurrent
seizures. Brain areas which changed may be important sites for the neuro-
biological changes that contribute to epileptogenesis in this model. This
study was supported by a grant (08-338) from the Asian Institute for Life
Sciences, Seoul, Korea.

T168

LONGITUDINAL IN VIVO MAGNETIC RESONANCE
SPECTROSCOPY VERIFIED BY IMMUNOHISTO-
CHEMISTRY IN A JUVENILE MODEL OF TEMPORAL
LOBE EPILEPSY

W. van der Hel*, P. van Eijsden*, I. Bos*, R. de Graaft,

K. Behart, O. van Nieuwenhuizen™, K. Braun*, and P. de Graan*
*Rudolf Magnus Institute of Neuroscience, University Medical
Center Utrecht, The Netherlands; and TMagnetic Resonance
Research Center, Yale School of Medicine, New Haven, CT, USA

Purpose: The pathophysiology of temporal lobe epilepsy (TLE) is
poorly understood. Proposedly, early events, e.g. status epilepticus (SE),
initiate an epileptogenic process, characterized by hippocampal injury
and imbalance between excitatory (glutamate) and inhibitory (GABA)
neurotransmission. We aim to both noninvasively and invasively study
glutamatergic and GABAergic cell populations and neurotransmitter
concentrations during epileptogenesis in rats.

Method: Neurochemical concentrations were measured in the rat hippo-
campus during the latent phase of epileptogenesis, at four and eight
weeks after pilocarpine-induced SE at P21 with spatially localized 1H
MRS at 9.4 Tesla and compared with control animals. Ex vivo
(immuno)histochemistry was performed at the same time-points to verify
MRS findings.

Results: During epileptogenesis, N-Acetyl-aspartate (NAA) levels
decreased, while choline increased, indicating neuronal death and gliosis,
which was confirmed by FluoroJade and vimentin stainings. Glutamate
and particularly GABA concentrations decreased over time. GABAergic
cell death was confirmed by decreased parvalbumin-immunoreactivity.
Glutamine concentrations increased significantly after four weeks, but
returned to control levels at eight weeks. Immunoreactivity of glutamine
synthetase (GS), the enzyme that converts glutamate into glutamine,
decreased in time.

Conclusion: We propose that neuron loss leads to decreased glutamate/
GABA synthesis and thus to accumulation of their precursor glutamine,
with a subsequent reduction of GS to normalize glutamine levels. The
loss of particularly GAB Aergic neurons may create a hyperexcitable state
and concomitant, possibly epileptogenic, changes in GS expression.
These changes occur before spontaneous seizures appear and may be
early markers of imminent epilepsy, indicating the potential of MRS in
early diagnosis of TLE.
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T169

INFLUENCE OF ORPHENADRINE UPON THE PRO-
TECTIVE ACTIVITY OF ANTIEPILEPTICS IN THE
MAXIMAL LECTROSHOCK-INDUCED CONVULSIONS
IN MICE

W. Turski* 1, J. Cieszczykt, K. Czuczwar*, M. Czuczwart, and
J. Kist

*Institute of Agricultural Medicine, Lublin, Poland; and
tMedical University, Lublin, Poland

Purpose: Orphenadrine, a low affinity antagonist of muscarinic recep-
tors and an uncompetitive N-methyl-D-aspartate (NMDA) receptor
antagonist, is used as an antiparkinsonian, antispastic and analgesic drug.
In this study influence of orphenadrine on the seizure threshold and the
anticonvulsant activity of various antiepileptic drugs was assessed.

Method: Male Swiss mice, weighing 20-24 g were used. The convul-
sive threshold was evaluated as CS50, which is the current strength (in
mA), necessary to produce tonic hindlimb extension in 50% of the ani-
mals tested. In order to estimate the anticonvulsant ED50 values (50%
effective anticonvulsant dose) of orphenadrine and studied antiepileptics
(given alone or in combination) mice were pretreated with different doses
of drugs and then challenged with maximal electroshock (25 mA).

Results: Orphenadrine significantly elevated the electric seizure thresh-
old at the dose of 5.65 mg/kg. Orphenadrine at the subthreshold dose of
2.8 mg/kg significantly enhanced the anticonvulsant activity of valproate
in the maximal electroshock test, yet it failed to affect the protective
activity of carbamazepine, diphenylhydantoin, phenobarbital, lamotri-
gine, topiramate and oxcarbazepine. Administration of orphenadrine at
doses exceeding 20 mg/kg resulted in the seizure like-activity.

Conclusion: Summing up, we may conclude that orphenadrine pos-
sesses weak anticonvulsant properties and that it may enhance the anti-
convulsant activity of valproate in epileptic patients.

Supported by the State Committee for Scientific Research (Poland),
grant 2P05D 06029.

T170

EFFECT OF ACUTE AND LONG-TERM VAGUS NERVE
STIMULATION IN FULLY KINDLED RATS

R. Raedt*, L. Waterschoot™, T. Wyckhuys*, V. De Herdt*, R. El
Tahry*, J. Delbeket, K. Vonck*, W. Wadmany, and P. Boon*
*Ghent University Hospital, Ghent, Belgium, T Université
Catholique De Louvain, Brussels, Belgium, and }University of
Amsterdam, Amsterdam, Netherlands

Purpose: Vagus nerve stimulation (VNS) is a widely used treatment
option for patients with refractory partial or generalized epilepsy. The
precise mechanism of VNS-induced seizure suppression is still unknown
and optimal stimulation parameters remain to be identified. Currently, a
reliable animal model to further investigate these VNS-related issues is
unavailable. This study evaluates the effect of VNS in the alternate day
rapid kindling (ADRK-) model.

Method: Nineteen rats were implanted with a stimulation/recording
electrode in the hippocampus, two epidural recording electrodes and a
cuff-electrode around the vagus nerve. After recovery, the rats were fully
kindled according to the ADRK-protocol. Fully kindled rats were ran-
domly assigned to a control (SHAM group, n=6) or treatment group
(VNS group, n=13). Two VNS experiments were performed. In experi-
ment I, acute VNS was applied in combination with kindling stimulation.
In experiment II, chronic VNS was administrated continuously during
6 weeks while rats received 12 kindling stimulations/day on alternate
days. Outcome parameters were afterdischarge threshold (ADT), after
discharge duration (ADD) and seizure severity.

Results: Experiment I showed that acute VNS did not affect ADD and
seizure severity. Experiment II showed that chronic VNS did not signifi-
cantly affect ADT and ADD but reduced seizure severity.

Conclusion: Acute VNS has no obvious effects on excitability in fully
kindled rats. Chronic VNS, if applied long enough, can induce neuro-
modulatory changes which result in a subtle reduction of seizure severity.

T171

STATUS EPILEPTICUS-INDUCED ALTERATIONS IN
THE RAT BRAIN AFTER PILOCARPINE ADMINISTRA-
TION: NEW EVIDENCES ABOUT THE INVOLVEMENT
OF CEREBRAL CORTEX AND THALAMUS

L. Zanetti*, G. Navarro Mora*, A. Chakir* F. Schio*, P.
Farace*, C. Nannit, S. Trespidit, D. D’Ambrosio¥, A. SpinelliT,
C. Quartat, V. Ambrosinit, A. Sbarbati*, and P. Fabene*
*Section of Anatomy And Histology, Department of
Morphological and Biomedical Sciences, University of Verona,
Italy; and TMecina Nucleare, Azienda Ospedaliero-Universitar-
ia Di Bologna Policlinico S. Orsola-Malpighi, Bologna, Italy.

Purpose: Pilocarpine injections elicit in laboratory rodents sustained
seizure activity that develops into SE, followed by a silent period for an
average period of 2 weeks; animals then develops chronic epilepsy char-
acterized by spontaneous recurrent seizures without remission. Pilocar-
pine-induced epilepsy has been widely used as a model of temporal lobe
epilepsy, the most frequent epilepsy in humans. For this reason, hippo-
campal alterations represent the most common focus in experimental
studies. However, recent evidences seem to indicate that structural and
functional alterations are present widespread in rodent brain after SE, and
are not limited to temporal lobe structures.

Method: We investigated pilocarpine-induced SE in Wistar rats, in
order to evaluate metabolic alterations in different limbic areas, using as
intravenous contrast agent the 18F-fluorodeoxyglucose (18F-FDG), by
the mean of microPET acquisition, at different time points: baseline, and
5,30, 60, 120 min after SE-onset.

Results: Immediately (5 min) after seizures-onset, evident alterations
were detected in the cingulate and parietal cortices, thalamus and basal
forebrain nuclei, whereas hippocampal formation was almost on basal
levels. Hippocampal formation showed 18F-FDG uptake only 1-2 h after
SE-onset.

Conclusion: These preliminary data arise questions about the hippocam-
pal origin of the alterations induced by pilocarpine. Further study will be
performed with angiography in order to evaluate the vessel diameters that
could be changed after epileptogenic insults. In order to ameliorating the
mechanisms involved in structural and functional alterations, in the first
steps of pilocarpine-induced epileptogenic mechanisms, further analyses
will be performed with perfusion-MRI and EEG-MRI techniques.

T172

HIPPOCAMPAL NEURONAL GABA TRANSPORTER
EXPRESSION IN PATIENTS WITH MESIAL TEMPO-
RAL SCLEROSIS-ASSOCIATED TEMPORAL LOBE
EPILEPSY

O. Schijns*, U. Karaca*, E. Lemmens*,1,Y, H. Pannek,

R. Lahli, A. Ebner}, M. van Kroonenburgh*, K. Herscheid§, and
G. Hoogland*, 1,9

*University Hospital Maastricht, The Netherlands; tSchool for
Mental Health and Neuroscience, Maastricht University, Maas-
tricht, The Netherlands; {Epilepsy Center Bethel, Bielefeld,
Germany, §VU University Medical Center, Amsterdam, The
Netherlands and §| European Graduate School of Neurosciences,
University Maastricht, Maastricht, The Netherlands
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Purpose: GABA-Transporters (GATs) indirectly modulate synaptic
neurotransmission. The purpose of this study was to compare the neuro-
nal GAT (GAT-1) immunoreactivity (IR) in the hippocampal hilus and
dentate granule cell layer of temporal lobe epilepsy (TLE) patients with
mild mesial temporal sclerosis (MTS) with that of TLE patients with
severe MTS.

Method: Hippocampal specimens were intraoperatively obtained dur-
ing surgical treatment of TLE patients. The biopsies were fixed in 4%
paraformaldehyde, embedded in paraffin, and histopathologically evalu-
ated as mild (i.e. Wylerl grade 1-2; n=6-8) or severe (i.e. Wyler grade
3—4; n=13-16) MTS. In addition, we obtained hippocampal biopsies
from three nonneurological controls upon autopsy. For GAT-1 IR, the
paraffin embedded tissue was cut into 4 um sections and immunohisto-
chemically stained with polyclonal GAT-1 antibodies. The hilar and den-
tate granule cell layer was delineated and the IR was quantified by optical
density measurements using a microscope-CCD camera-CellP software
setup (Olympus). To test possible group differences we applied a one-
way ANOVA test with a post hoc Bonferroni test.

Results: A significant group difference was detected for the hilus but
not for the dentate granule cell layer. The hilus of patients with severe
MTS had significantly less GAT-1 IR than that of patients with mild
MTS or controls (p<0.01), whereas the GAT-1 IR of controls was compa-
rable to that of mild MTS.

Conclusion: These data support the hypothesis that GATs play a role in
the pathophysiology of seizure generation. The different GAT-1 IR
between mild and severe MTS suggests a difference in the population of
GABAergic neurons between the two patient groups.

Reference:

1. Wyler AR, Curtis Dohan F, Schweitzer JB, Berry III AD. A grading
system for mesial temporal pathology (Hippocampel sclerosis) from
anterior temporal lobectomy. J Epilepsy 1992;5(4):220-225.

T173

PLASMA ALBUMIN INDUCES INCREASE IN CYTO-
SOLIC CALCIUM IN HUMAN ASTROCYTES FROM
EPILEPTIC PATIENTS

H. Ivan, W. Rivel, R. J. Sola, and P. Jesiis

Hospital Universitario de La Princesa, Madrid, Spain

Purpose: The main goal of this job is to characterize the effect of plasma
albumin (BPA) on human astrocytes in culture obtained from epileptic
patients.

Method: Human astrocytes were obtained from resected hippocampus
of patients operated by temporal lobe epilepsy. The tissue was subjected
to enzymatic and mechanical dissociation; the resultant cell suspension
was plated to obtain separate astrocyte culture. Astrocytes were loaded
with the fluorescence Ca2+ probe fura-2 AM, and cytosolic calcium con-
centration [Ca2+]c was measured by epifluorescence microscopy (Olym-
pus), the frequency recording was 0.77 Hz Analysis was performed with
the software Cell-R (Olympus), The BPA was purchased from Sigma-
Aldrich (Madrid, Spain). All experiments were performed at room tem-
perature (22°-24°C).

Results: Astrocyte cultures were viable for 3 to 4 weeks and experi-
ments were performed during the 4th week. BPA induced an increase of
[Ca2+]c in a dose-dependent manner between 1-40 mg/ml. Increase in
[Ca2+]c was not modified by ryanodine (Ca2+-dependent Ca2+ release
blocker). Nevertheless, the application of 2-APB (IP3 receptor blocker)
abolished the response induced by BPA. Albumin induced an increase in
[Ca2+]c in 0 mM Ca2+ solution.

Conclusion: BPA increase [Ca2+]c in human astrocytes from epileptic
patients by mobilising Ca2+ from intracellular stores using IP3 as a sec-
ond messenger, in a manner almost exactly similar as previously reported
in animal models [1] where BPA also induces astrocyte proliferation. [1]

Epilepsia, 50(Suppl. 4):2-262, 2009
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Plasma Albumin is a potent trigger of calcium signals an DNA synthesis
in astrocytes.

Nadal A, Fuentes E, Pastor J, McNaughton P. PNAS USA, 1995; 92:
1426-1430.

T174

COMPARISON OF PROLONGED TREATMENT WITH
VALPROATE OR THE HDAC INHIBITOR TRICHOSTA-
TIN A IN THE PENTYLENETETRAZOLE SEIZURE
THRESHOLD MODEL IN MICE

M. Czapp, K. Hoffmann, and W. Loscher

University of Veterinary Medicine Hannover, Hannover, Germany

Purpose: In both epilepsy models and patients with epilepsy, anticon-
vulsant activity of valproate (VPA) increases during prolonged treatment,
although therapeutic levels in plasma and brain are reached shortly after
onset of treatment. The mechanism of this increase in anticonvulsant effi-
cacy during prolonged treatment with VPA is not known. We hypothe-
sized that the known inhibitory effect of VPA on histone deacetylases
(HDACs) may be involved. This hypothesis was tested by comparing the
effects of prolonged treatment with VPA and the selective HDAC inhibi-
tor trichostatin A (TSA) in the pentylenetetrazole (PTZ) seizure threshold
model in mice.

Method: NMRI mice were treated twice daily either with VPA (200 mg/
kg), a low (0.5 mg/kg) or a high (5 mg/kg) dosage of TSA. Intravenous
PTZ administration was performed to evaluate the anticonvulsant effi-
cacy of VPA and TSA at time points from 5 minutes to 6 days after onset
of treatment.

Results: Prolonged VPA administration led to significantly increased
anticonvulsant activity for most evaluated seizure parameters. No anti-
convulsant effect was determined after treatment with TSA.

Conclusion: The results substantiate that the anticonvulsant effect of
VPA increases during prolonged treatment in mice. However, the lack of
anticonvulsant activity of TSA argues against the possibility that inhibi-
tion of HDAC:S is involved in the increase of anticonvulsant efficacy
upon prolonged treatment with VPA.

T175

FK506 AGGRAVATES DEVELOPMENT AND SEVERITY
OF DISEASE IN THE RAT MODEL OF TEMPORAL
LOBE EPILEPSY

K. Lukasiuk, and A. Sliwa

The Nencki Institute of Experimental Biology, Warsaw, Poland

Purpose: FK506 is an immunosuppressive drug which has neuroprotec-
tive properties and prevents microglia activation in experimental models
of traumatic brain injury and ischemia. In this work we tested the hypoth-
esis that FK506 modifies the development and/or severity of temporal
lobe epilepsy.

Method: In our experiments we used the amygdala stimulation model of
temporal lobe epilepsy. To detect spontaneous seizures, continuous
video-EEG monitoring was performed every other day starting from the
stimulation until the end of the experiment. FK506 (0.5 mg/kg, i.p.) or
vehicle was injected 24 hours after induction of status epilepticus and
than every day for 2 weeks. Thereafter the animals were observed for 1
more month and perfused.

Results: Fifty percent of control animals and 78% of FK506 treated ani-
mals developed epilepsy. Chronic application of FK506 decreased dura-
tion of the latency period to the first spontaneous seizure (26 + 8.7 days in
control vs. 6 + 5,4 days in FK506 treated animals, p<0,01) and increased
number of seizures in epileptic animals (2,3 + 0.6 vs. 64.7 = 99.5,
p<0.01). Number of seizures in FK506 treated animals did not alter
during the 1 month washout period following cessation of FK506 appli-
cations.
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Conclusion: Chronic application of FK506 accelerated development
and worsened the course of epilepsy. Supported by The Polish Ministry
of Science and Higher Education grant no. K 138/P01/2006.

T176

POTENTIAL EPILEPSY TARGET GENES IDENTIFIED
THROUGH 14-3-3 PROTEOMICS

M. Heverin, I. Woods, C. Koehler, A. Treumann, J. Prehn, and
D. Henshall

Royal College of Surgeons in Ireland, Ireland

Purpose: 14-3-3 proteins are highly expressed in the neurons of the hip-
pocampus and are involved in the regulation of signal transduction, apop-
tosis and the cell cycle through chaperone and protein-protein
interactions. We have previously shown that prolonged experimental sei-
zures cause a selective degradation of 14-3-3 isoforms within the hippo-
campus, while in human hippocampus 14-3-3 expression is regulated in
an isoform and subcellular compartment-specific manner.

Method: This study endeavored to find potentially novel interactors of
14-3-3 in the hippocampus in order to establish what cellular systems
might contribute to survival in the neuron following seizure. To identify
novel interacting proteins, recombinant His-tagged 14-3-3 zeta was incu-
bated with mouse hippocampal lysate and associated proteins were eluted
with imidazole and separated by 1-D SDS PAGE. The protein bands were
trypsin digested and analyzed by LS/MSMS. Proteins were identified by
searching the mouse ensemble database using X Tandem. Novel interac-
tions were confirmed using immunoprecipitation experiments.

Results: The pull down was duplicated and 32 proteins were found to
bind to 14-3-3 zeta in both experiments. 8 of these were known 14-3-3 in-
teractors while previously no 14-3-3 interactions have been reported for
any of the remaining 26 proteins. These proteins are involved in a number
of different processes including ubiquitinylation, intracellular transport
and ATP regulation.

Conclusion: We have identified new, hippocampus-specific 14-3-3 zeta
binding partners. They will lead to the unravelling of new mechanisms of
action of 14-3-3 proteins, which could explain their involvement in the
protection of neurons against seizure induced damage.

T177

THE ROLE OF NEUROINFLAMMATION IN PILOCAR-
PINE-INDUCED EPILEPTOGENESIS

G. Navarro-Mora, F. Schio, M. Pellitteri, A. Chakir, L. Zanetti,
A. Sbarbati, and P. Fabene

University of Verona, Verona, Italy

Purpose: The systemic administration of a single dose of pilocarpine
can lead to status epilepticus (SE), which could result in wide brain
lesions. In contrast to the human pathology, pilocarpine-induced SE (1h)
has been reported to be mandatory in order to develop the chronic condi-
tion. However, preliminary data obtained in our lab, suggest that chronic
phase can evolve even in absence of SE. Furthermore, recent literature
suggests a link between vascular inflammation and pro-epileptogenic
events.

Method: We have investigated the effect of chronic (three/week, 1 mg/
kg/0.5 ml) and acute (twice/month, 30 mg/kg/0.5 ml) i.p administration
of LPS for 40 days in saline-injected rats (control) and pilocarpine-
injected animals (pilo) without SE (3—4 weeks after pilo), to verify
whether inflammation influences the epileptogenic process in this model.
Telemetric EEG, body temperature and circadian rhythms were recorded
for up to 2 months. After sacrifice, microarray on inflammatory cytokine,
chemokine & receptors and adhesion molecules were performed.

Results: Preliminary results suggest that: A) even in absence of SE, pilo-
carpine-injected animals exhibit a significant higher frequency of sei-
zures during both acute and chronic LPS administration. B) In control

rats, acute LPS administration triggers early (5-8 days) seizure activity.
C) Pilo show acutely a late (>10 days) temporal pattern. D) Chronic LPS
subclinical injections result in a higher number of seizures.

Conclusion: Pilocarpine injections without SE result in a seizure prim-
ing during LPS inflammatory insults. We are currently investigating
whether such priming is only a facilitating factor or is related to epileptic
condition.

T178

PET IMAGING OF BRAIN METABOLISM INDUCED BY
4-AMINOPYRIDINE IN WISTAR RAT

F. Schio*, Zanetti*, Navarro Mora*, Chakir*, Farace*, Nannif,
Trespidit, D’Ambrosiot, Spinellit, Quartat, AmbrosiniT,
Sbarbati*, and P. Fabene*

*University of Verona, Verona, Italy; and tHospital-Univers-
itary Unit of Bologna, Policlinico S. Orsola-Malpighi, Bologna,
Italy

Purpose: In the present microPET study, we investigated the metabolic
modifications occurring in rat brain after single injection of 4-aminopyri-
dine (4-AP), a K+ channel antagonist that produces brief behavioral sei-
zures in experimental animals.

Method: We used [18F]-fluorodeoxyglucose (FDG) as the radiotracer,
which maps cerebral glucose uptake and metabolism in male Wistar rats
(200-225 g). The effects of 4-AP include delayed presynaptic repolariza-
tion and increased transmitter release and result in neuronal hyperactivity
and paroxysmal depolarization shifts in cerebrocortical neurons. We thus
decided to better characterize such alterations analyzing the metabolic
modifications induced by convulsions. Changes were studied 5 min, 30
min, 1h and 2h after 4-AP-induced seizures.

Results: [18F]-FDG-PET has demonstrated that at the initial phase (5
min) of 4-AP-induced convulsion, cerebellum is the area with the higher
metabolic activity (increase of neuronal activity). Thirty min after con-
vulsion onset, a marked increase of [18F]-FDG uptake results in hippo-
campus, somatosensory cortex, thalamus and cingulate, to higher values
than cerebellum. Sixty min after convulsion onset, in all the structures
investigated the metabolic activity return to baseline values.

Conclusion: In conclusion, we observed hypermetabolism in cerebel-
lum just after 4-AP seizure onset, differently to other brain areas, such as
limbic structures reported to be involved in seizures. Late activation of
limbic structures can be explained as a secondary activation process. Fur-
ther analyses will be done using [11C]-methionine, which allow the anal-
ysis of protein metabolism and [11C]-choline, for the metabolism study
of the membrane’s phospholipids and thus of brain injury.

T179

THE EFFECT OF GLUTATHIONE ON BRAIN NITRIC
OXIDE LEVELS IN EXPERIMENTAL EPILEPSY

A. Akcali*, S. Pence*, N. Kurtult, M. Bosnak*, and M. Neyal*
*Gaziantep University, School of Medicine, Turkey; and Sutcu
Imam University, Kahramanmaras, Turkey

Purpose: Glutathione (GSH) is a major antioxidant, with primary role in
protecting against reactive oxygen species produced by the mitochondrial
respiratory chain. We aimed to investigate the effects of GSH on nitric
oxide levels in the different brain regions after pentylenetetrazole (PTZ)
induced epilepsy in the mice.

Method: Experiments were carried out on 80 mice in 8 groups consist-
ing of 10 mice. The groups were the sham, control, PTZ (convulsive
dose), convulsive dose PTZ plus single dose GSH, five dose GSH, single
dose GSH, kindling, and kindling plus single dose GSH groups. 200 mg/
kg GSH was administered at each time. In all groups brains were divided
into 5 parts as right hemisphere, left hemisphere, right brain stem, left

Epilepsia, 50(Suppl. 4):2-262, 2009
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brain stem and cerebellum under microscopy. Nitric oxide levels were
measured spectrophotometrically on wet tissue. Nitric oxide levels of
each brain region were compared both with the other regions in the same
group and with homologous regions within the other groups. Values of
p<0.05 were accepted as statistically significant.

Results: NO levels of 4th and 7th groups in all brain regions were signif-
icantly higher than those of the other groups; while highest values were
found in brain stems, lowest values were in the cerebral hemispheres. NO
levels of in all brain regions decreased markedly in the groups which
were given kindling plus GSH compared to kindling group.

Conclusion: We demonstrated that administration of GSH decreased
NO levels in an experimental epilepsy model which may confirm a neu-
roprotective effect of GSH.

T180

RELATION BETWEEN THE EXTENT OF NEUROGENE-
SIS AND THE SPREAD OF EPILEPTIFORM ACTIVITY
IN THE HIPPOCAMPUS IN A MOUSE MODEL FOR
MESIAL TEMPORAL LOBE EPILEPSY

U. Héussler*, L. Bielefeld*, M. Miiller*, R. Meiert, and

C. Haas*

*Experimental Epilepsy, University of Freiburg, Freiburg, Ger-
many and tBernstein Center For Computational Neuroscience,
Freiburg, Germany

Purpose: Hippocampal sclerosis in mesial temporal lobe epilepsy
(TLE) is associated with pronounced granule cell dispersion (GCD). We
have shown that GCD is not caused by increased neurogenesis but by a
displacement of adult neurons in patients and in the intrahippocampal ka-
inate model in mice (Heinrich et al., INS 2006;26(17):4701-13; Fahrner
et al., Exp. Neurol. 2007;203(2):320-32). In contrast, increased neuro-
genesis has been proposed to underlie the network changes in TLE
(Scharfman et al., NS 2000;20(16):6144-58). Here, we want to clarify
whether excessive excitatory activity during seizures has a depressing or
stimulating effect on neurogenesis, separated from the effects of kainate.

Method: We recorded epileptiform activity with implanted electrodes
in the granule cell layer at several positions along the hippocampal septo-
temporal axis of intrahippocampally kainate-injected mice. In parallel,
we performed bromodeoxyuridin (BrdU) injections and doublecortin
(DCX) stainings to characterize neurogenesis along this axis.

Results: We show that the loss of BrdU and DCX staining, as well as
GCD in the dentate gyrus is limited to a focal area surrounding the kai-
nate injection site. At distance, the number of DCX-positive cells in the
subgranular zone of the ventral hippocampus is increased compared to
controls, indicating increased neurogenesis. Accordingly, epileptic
spikes are not limited to the area of strongest sclerosis surrounding the
injection site but spread along the septo-temporal axis of the hippocam-
pus from the first days after injection until at least four weeks later.

Conclusion: Epileptiform activity does not disturb, but most likely stim-
ulate neurogenesis which in turn may contribute to the development of
epileptic seizures.

Supported by the DFG, SFB TR3.

T181

NETWORK EXCITABILITY CRITICALLY DEPENDS
ON SK-DEPENDENT AHP-CURRENTS IN A MODEL OF
CHRONIC TLE

T. Kirschstein, R. Schulz, and R. Kéhling

University of Rostock, Institute of Physiology, Germany

Cellular excitability changes are thought to underly epilepsies.
Among the currents shaping this excitability, after-hyperpolarizing
currents are important candidates, to which small conductance Ca2+-

Epilepsia, 50(Suppl. 4):2-262, 2009
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activated K+ currents (SK) contribute substantially. Here, the functional
expression of SK was investigated in isolated hippocampal CA1 pyrami-
dal neurones from chronically epileptic (pilocarpine-treated) and control
animals. In addition, the functional importance of SK in the generation of
epileptiform activity was tested in hippocampal slices by blockade of SK
in the 0-Mg2+ model. The experiments show that, in chronic epilepsy,
(a) SK currents are downregulated, that (b) this downregulation causes a
decrease in AHP and reduces spike frequency adaptation and that (c) an
SK-blockade dramatically potentiates 0-Mg2+ -induced epileptiform
activity in tissue from chronically epileptic rats and significantly less so
in controls. We conclude that SK channel activity is critically dampened
in chronic epilepsy, resulting in exacerbation of epileptic activity when
SK function is further challenged.

T182

PREDICTORS OF PHARMACORESISITENT EPILEPSY:
PHARMACORESISTANT RATS DIFFER FROM PHAR-
MACORESPONSIVE RATS IN BEHAVIOR, COGNITION
AND SEIZURE FREQUENCY

C. Brandt*, A. Gastenst, and W. Loscher*

*University of Veterinary Medicine, Hannover, Germany; and T

University Heidelberg, Heidelberg, Germany

Purpose: About 20 to 40% of patients with epilepsy are resistant to
pharmacological treatment. Identifying predictors for pharmacoresistant
epilepsy may be important to decide on the further treatment of the
patient. Potential predictors of pharmacoresistant epilepsy include high
seizure frequency and psychiatric comorbidity (Hitiris N et al. Epilepsy
Res. 2007; 75: 192-196). Animal models of epilepsy which allow the
selection of pharmacoresistant and -responsive rats may be valuable tools
to identify predictors of drug resistance.

Method: In the present study, we investigated whether phenobarbital
(PB)-resistant rats differ from PB-responsive rats in seizure frequency
and behavior. Chronic epileptic female Sprague Dawley rats were
selected according to their response to PB treatment. Before PB treat-
ment, baseline seizure frequency was determined over 2 weeks. Six to
seven month after the drug experiment rats were evaluated in different
behavioral tests (elevated-plus maze (EPM), open field (OF) and Morris
water maze (MWM)).

Results: From the 33 treated rats 20 PB-responders and 13 PB-nonre-
sponders were selected. A very high seizure frequency (>3 seizures/day)
was determined in six of these rats, which all were in the nonresponder
group. Eleven responders and 4 nonresponders could be tested in behav-
ior tests. The nonresponders differed markedly from responders in anxi-
ety tests (EPM, OF) and the learning and memory test (MWM).

Conclusion: In the rat model used, we identified high seizure frequency
and behavioral abnormalities as phenotypic markers that seem to predict
pharmacoresistance. Our data substantiate that rodent models of epilepsy
are useful in the search for predictors and mechanisms of pharmacoresis-
tance.

T183

MICROARRAY ANALYSIS CORRELATED TO STRUC-
TURAL AND FUNCTIONAL MRI IN WAG/RIJ RATS

M. Pellitteri*, Nicolato*, Boschi*, Navarro Mora®*, Chakir*,
Galie*, Merigo*, Marzola®, Sbarbati*, van Luijtelaart, and

P. Fabene*

*University of Verona, Verona, Italy; and TRadboud Nijmegen
University, Nijmegen, The Netherlands

Purpose: Absence seizures are considered the most pure form of gener-
alized epilepsy characterized in the EEG by widespread bilaterally syn-
chronous spike-wave discharges (SWDs) caused by thalamocortical
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oscillations. Latest Cortical Focus theory suggests a consistent cortical
“focus’ within the perioral region of the somatosensory cortex.

Method: MRI data were correlated with gene-array analysis for cell sig-
naling pathways involved in spindles generation and propagation in dif-
ferent cerebral areas. Four-months-old WAG/Rij rats were used as
control (no SWDs). Nine-months-old rats (daily SWDs) were referred as
experimental group. In order to exacerbate SWDs episodes, rats were
treated with Vigabatrin.

Results: MRI data revealed a significant T2-values decrement in the
lateral thalamus (LT), somatosensory (SS) and motor cortices (Mo) in
9-months-old WAG/RIj rats versus controls. Interesting enough, in the
Mo cortex and in the LT, Vigabatrin treatment results in a moderate
return to 4-months levels in experimental animals. DWT analysis revealed
a significant effect in the Mo cortex due to treatment with Vigabatrin
and in the LT, SS, Mo and Hippocampus related to time. Perfusion-MRI
changes are still in progress. Microarray analysis suggests that genes
belong to inflammatory and proliferative pathways can be modulated
by Vigabatrin treatment, characterized by a partial return to 4-months
levels.

Conclusion: Our preliminary data seems to indicate that, in parallel to
structural and molecular modification observable in the thalamo-corti-
cal circuitry, some focal cortical events can be detected. However, the
study of the biological meaning of these variations is currently in pro-
gress.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Clinical Neurophysiology

T184

FRONTOPARIETAL INTERACTIONS BETWEEN
HEMISPHERES AT THE MODEL OF EPILEPSY

V. S. Gennady, and D. S. Natalia

Moscow State University of Medicine and Dentistry, Russia

Purpose: The aim of the study was to analyze the functional associa-
tions of frontal areas with parietal, temporal and occipital areas of contra-
lateral hemispheres in patients with symptomatic epilepsy.

Method: The changes of higher integrative (mental) functions were
evaluated in separated groups with different lateralization and localiza-
tion of epileptic focus (58 patients, 35 women, 23 men, mean age of 33
years, S.D. 5.7). The mapping with the help of ‘MBN’-neurocartograph
(by EEG spectral power and coherence) was used for analysis of the brain
bioelectrical activity.

Results: The controversial literature data and our examinations
deserve special attention. There is numerous evidence for separate
right- and left-hemisphere epilepsies: clinical examinations and litera-
ture data mainly confirmed this viewpoint. Our results (electrophysio-
logical, psychological, clinical) displayed that in a number of cases in
epilepsy, functional communications between the frontal area and the
somatosensory region of contralateral hemispheres may cause the
‘additional’ clinical and behavioral symptomatic of epilepsy, which
is affected by contralateral hemisphere dysfunction. The statistical
analysis of brain bioelectrical activity showed an increase of spectral
power and coherence in EEG delta band in the frontal area of one
hemisphere and in the parietal brain regions of the contralateral
hemisphere.

Conclusion: According to our results and literature data, the features of
cortical interhemispheric associations (of frontal and parietotemporal
areas of contralateral hemisphere) is known to be not pathognomonic for
epilepsy and reflects one from the forms of functional flexibility that
causes a new level of reorganization of integrative activity.

T185

ASYMMETRIC FEATURES OF EEG AND RESPONSE
TO TREATMENT IN JUVENILE MYOCLONIC EPI-
LEPSY

K. Létourneau, C. Deacon, and C. Cieuta Walti

Centre Hospitalier Universitaire De Sherbrooke, Sherbrooke,
Canada

Purpose: Juvenile myoclonic epilepsy (JME) is a common type of idio-
pathic generalized epilepsy and is distinctively characterized by myo-
clonic jerks often associated to generalized tonic—clonic seizures and
typical absence seizures. EEG asymmetries are not uncommon in JME
and can contribute to the misdiagnosis of this syndrome. The objective of
this study is to further characterize patients with focal electroencephalo-
graphic abnormalities and specifically in terms of response to treatment.

Method: We retrospectively revised clinical and EEG data of a group of
consecutive JME patients followed at our Epilepsy Service. The first
EEG available for each patient was reviewed by two independent electro-
encephalographers.

Results: Twenty-eight patients with JME were identified: 11 (39.3%)
were resistant to at least one antiepileptic drug (AED), including valproic
acid, lamotrigine, topiramate or levetiracetam. All patients except two
had generalized epileptiform abnormalities. In our group, EEG asymme-
tries were detected in 57.1% of the cases. In the AED-resistant group,
63.6% had asymmetries versus 52.9% in the AED-sensitive group but the
difference wasn'’t statistically significant. Concordance between examin-
ers was good. Analysis of patients with and without asymmetries showed
no statistically significant differences in comparisons of age, familial his-
tory of seizure, presence of polyspike and slow wave, photosensitivity
and timing of EEG related to onset of treatment.

Conclusion: Focal electroencephalographic abnormalities are frequent
in patients with JME. These features should not be misinterpreted as
being indicative of partial epilepsy. In our group, asymmetries were not
associated with resistance to treatment.

T186

FOCAL POLYSPIKES IN ADOLESCENTS WITH IDIO-
PATHIC GENERALIZED EPILEPSY

Z. Ahmed*, A. Akhter® M. Mobin* A. Malik*, F. Khan*, and

K. Siddiquit

*Liaquat National Hospital, Karachi, Pakistan; and
tNeuroscience Center, King Fahad Medical City, Riyadh,
Kingdom of Sauid Arabia

Purpose: Polyspike discharges have been reported in patients with myo-
clonic epilepsies, especially juvenile myoclonic epilepsy (JME). We
wanted to look at frequency of focal polyspike discharges in adolescents
with Idiopathic Generalized Epilepsy (IGE).

Method: We looked at digital EEG data done over a period of three
months from October-December 2007. We identified all adolescent
patients who presented to us with a generalized seizure, diagnosed IGE,
and had polyspike discharges, in addition to generalized spike and wave
discharges. We looked at their demographics, reason for EEG referral,
confirmation of presence of generalized epileptiform discharges and fre-
quency and site of focal and generalized polyspikes discharges.

Results: We found 12 adolescent patients diagnosed with IGE as per,
above criteria and had polyspike discharges. We found 9 males and
3 females. Mean age 14.5 years (SD+2.7). We confirmed the presence of
generalized spike and wave discharge in various parts of recording, and
reason for referral was a generalized seizure. We found 75%(n=9) had
focal polyspikes and 25%(n=3) had generalized polyspikes seen, in addi-
tion to generalized spike and wave discharge. Most frequent sites for
focal polyspikes were left frontotemporal and right centroparietal.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Conclusion: We conclude that in our adolescent patients focal poly-
spikes were seen in 75% of patients. This confirms the possibility of
higher frequency of JME in patients with IGE, in this age. Focal poly-
spikes usually represents the semiologic evidence of asymmetric and
focal myoclonic jerks that has been reported frequently in patients with
JME.

T187

ELECTROENCEPHALOGRAPHIC FINDINGS IN POST-
CABG ENCEPHALOPATHY

K. Siddiqui, A. Benito, M. Marasigan, M. EIMubarak,

R. Bunyan, and S. Sinha

Neuroscience Center, King Fahad Medical City, Riyadh,
Kingdom of Saudi Arabia

Purpose: Post CABG encephalopathy (PCE) occurs in about 7% of
patients and can be due to varied etiologies. EEG may ascertain degree of
encephalopathy, identify regional dysfunction and may points towards
underlying etiology. We aim to determine the EEG findings associated
with PCE.

Method: We reviewed EEG in all patients with diagnosis of PCE (diag-
nosed as per DSM -IV) b/w 2006 to 2008. In addition, we looked at
demographics and neuroimaging findings.

Results: We identified 10 (9 males and 1 female) patients with PCE.
Mean age (+ SD) was 64.9 (+ 9.1) years. PCE was diagnosed 5.6 (range
1-20) days post CABG. Seven patients had agitation and altered level of
consciousness, and 3 presented with confused and acute seizures. EEG
patterns observed were: a) Generalized theta + intermixed diffuse delta in
4 (40%); b) generalized theta + lateralized delta in 3 (30%); c) general-
ized theta with PLEDs and BIPLEDs in 2(20%); and d) One patient with
electrographic seizure. Patients with generalized theta + intermixed delta
had normal imaging. EEGs which showed generalized theta + lateralized
delta, electrographic seizure and PLEDs had fresh infarcts. Patient with
BIPLEDS had unremarkable imaging, but history of hypoxic insult.

Conclusion: Focal and epileptiform EEG patterns with acute cerebral
insults was seen in 60% of patients with PCE. Nonconvulsive seizure
detected by EEG may clinically present as PCE. Agitation and altered
level of consciousness were commonest symptomatology in our cohort.

T188

SUPPRESSION OF CORTICAL EPILEPTIC ACTIVITY
IN RATS AND HUMANS BY CARBON DIOXIDE

E. Tolner*, J. Otahali, P. Hassinent, G. Tsenovi, E. Gailyt,

L. Metsahonkalat, S. Schuchmann§, H. Kuboval, S. VanhataloT,
and K. Kaila*

*University of Helsinki, Finland; tHelsinki University Central
Hospital, Finland; {Institute of Physiology, Academy of Sciences
of The Czech Republic, Prague, Czech Republic; and §Neurosci-
ence Research Center, Charite, Berlin, Germany

Purpose: We recently showed that experimental febrile seizures in neo-
natal rats are triggered by a respiratory alkalosis, and blocked by 5% CO2
applied in the ambient air (Schuchmann et al., Nat Med 2006; 12: 817—
823). Since changes in acid-base balance are known to have significant
effects on neuronal excitability also in the mature brain, we set out to
study the effects of CO2 on cortical epileptic activity both in adult rats
and humans.

Method: A rat model for myoclonic seizures was used in which electri-
cal stimulation of the sensorimotor cortex elicits bilateral epileptiform af-
terdischarges in the EEG that are paralleled by clonic seizures of face and
forelimb muscles. Studies in humans were performed on epileptic
patients undergoing video-EEG monitoring for prospective epilepsy sur-
gery. Gas mixtures consisted of 5% or 10% CO2 in air in rats, and 5%
CO2 in oxygen in humans (medical carbogen). They were applied for
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3 minutes before stimulation in rats, and in humans for a period of 20-30
seconds shortly after the start of generalized seizure activity.

Results: In rats, 10% CO2 application dramatically reduced or com-
pletely blocked the stimulation-evoked epileptiform afterdischarges. In
the epileptic patients, 5% CO2 application significantly reduced the dura-
tion of generalized seizures.

Conclusion: Our data suggest that application of CO2 may be effective
in the acute treatment of epileptic seizures not only in neonates but
also in adults. This study was supported by the Academy of Finland, the
European Integrated Project EPICURE/EFP6-037315, and grant
#1QS501210509 from the Academy of Sciences of the Czech Republic.

T189

EVENT-RELATED POTENTIALS (ERPS) IN THE EVAL-
UATION OF THE EFFECT OF LEVETIRACETAM AND
CARBAMAZEPINE ON COGNITIVE FUNCTIONS IN
ADULT NEWLY DIAGNOSED EPILEPTIC PATIENTS.
PRELIMINARY RESULTS OF A RANDOMIZED OPEN
TRIAL

L. Specchio*, R. Goffredo*, O. Castriota*, M. de Tommasot,

A. La NeveT, A. de Palo¥, T. Di Claudio®, and M. Guido*

*Clinic of Nervous System Diseases, University of Foggia, Italy;
and tClinic of Nervous System Diseases, University of Bari,
Bari, Italy

Purpose: To evaluate effect of levetiracetam (LEV) and controlled-
release carbamazepine (CBZ-CR) on cognitive functions of newly diag-
nosed focal cryptogenic epilepsy patients by ERPs in a randomized open
trial.

Method: Patients were randomized to LEV or CBZ-CR. P300 and con-
tingent negative variation (CNV) were performed with an oddball acous-
tic paradigm before (TO) and after 12 (T1) and 24 (T2) weeks. At same
times patients underwent neuropsychological tests. P300 amplitude and
latency and CNV amplitude were considered for analysis that was per-
formed by ANOVA and Spearman correlation test.

Results: Twenty-seven patients were recruited (13 LEV, aged 42 -17;
14 CBZ-CR, aged 35 -14). Three patients on CBZ-CR dropped out (2 lost
during follow-up, 1 for skin rash). All patients were seizure-free at 12th
week. P300 showed a tendency to decrease in amplitude and increase in
latency in CBZ-CR patients, but no changes were found in LEV group
[mean amplitudexSD: LEV (T0) 11.6+6.8, (T1) 11.2+6.4, (T2) 11.3+7
mVs; CBZ-CR (T0) 11.948.3, (T1) 11.849.4, (T2) 9.9+6.5 mVs; mean
latency+SD: LEV (T0) 297.7+29.3, (T1) 289.1+26.2, (T2) 290.5+28.4
msec; CBZ-CR (T0) 289+49.2, (T1) 298.2+42.2, (T2) 305.2+43.9 msec].
These variations were not significant. No variations were found in CNV
amplitude [LEV (T0) 9.642.9, (T1) 9.4+2.1, (T2) 9.1+1.5 mVs; CBZ-CR
(TO) 8+1.9, (T1) 9.4+2.2, (T2) 7+1.8 mVs]. No differences emerged in
neuropsychological scores.

Conclusion: Results show a trend of impairment of P300 in CBZ-CR
patients indicating a possible effect of drug on attention and working
memory. The lack of significativity requires caution and could be
explained with scarse numerosity of patients.

T190

ACCURACY OF INDIVIDUAL MRI BASED ELECTRIC
SOURCE IMAGING OF EPILEPTIC SPIKES IN
PATIENTS WITH EXTENSIVE BRAIN LESIONS

V. Brodbeck*, L. Spinellit, M. Seeckt, and C. Michel*
*Functional Brain Mapping Laboratory,University Hospital and
Department of Fundamental Neuroscience, University Medical
School Geneva, Switzerland; and T Presurgical Epilepsy Unit,
University Hospital Geneva, Switzerland
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Purpose: To evaluate the accuracy of electric source imaging (ESI) in
localizing epileptogenic cortical areas in patients with symptomatic epi-
lepsy and large brain lesions where conductivity inhomogeneity could
interfere with the localization precision.

Method: We recorded high-density (128-256 channel) spontaneous
EEG containing numerous spikes in eight patients with symptomatic
focal epilepsy and extensive brain lesions. offline analysis comprised
visual identification of spikes, and ESI analysis using a distributed linear
inverse solution constrained on the gray matter of the individual MRI.
Paired t-tests compared each time point of the spike period with a pre-
spike baseline for each voxel. All 8 patients underwent surgical interven-
tion and had a favourable postoperative outcome (Engel’s Classification
I) providing reliable confirmation of the goodness of identification of the
epileptogenic region.

Results: In all patients the statistical analysis showed first significant
active voxels well before the peak of the spike, correctly localized within
the epileptogenic zone. Sources at the maximal negativity of the spike
already included propagated areas or even located falsely only propa-
gated regions. The need of the individual MRI as head model was evi-
dent.

Conclusion: ESI of epileptic activity is a useful tool in presurgical
evaluation of epilepsy patients even in cases with extensive brain
lesions. Eventual changes in conductivity values due to the lesions do
not seem to impede correct source identification. Our data also confirm
again that the rising phase of the spike provides more accurate infor-
mation than the spike maximum because of rapid propagation of inte-
rictal activity.

T191

ATTENTION-DEFICIT HYPERACTIVITY DISORDER
(ADHD) AND ITS ELECTROENCEPHALOGRAPHIC
(EEG) FINDINGS

S. Bakhtadze, N. Geladze, N. Khachapuridze, and

M. Megrelishvili

Thilisi State Medical University, Thilisi, Georgia

Purpose: ADHD is one of the most frequent disorders of childhood. The
prevalence of ADHD among children with epilepsy estimated between
12 and 39%, is much higher than in the general population. Less is known
about EEG parameters of nonepileptic ADHD children and their practical
importance. Thus, the aim of our research was to assess the EEG of sei-
zure free ADHD children and their significance for improving the phar-
macological management of ADHD.

Method: We’ve conducted prospective study of 76 seizure-free children
with ADHD, between 6—12 years (42 boys, 34 girls), which meet ADHD
criteria by DSM-IV.

Results: In 23 children (30%) EEG was normal. 35 had focal spikes (28
presented by spike-wave activity); 18-bilateral (generalized) spikes. In
the group with normal EEG (30%) cognitive impairment was minimal.
Another 70% showed various cognitive problems. Attention and concen-
tration was affected in both group with bilateral spikes and with focal
discharges. Learning disability was significantly related to focal epilepti-
form activity.

Conclusion: According to results, it is evident that only 30% of
ADHD children have normal EEG, another 70% have subclinical epi-
leptiform EEG events affected cognitive functions and educational
attainments by different way. Suppression of such discharges by an-
tiepileptic therapy must be discussed, which in combination with stim-
ulants may be more effective in correction of behavioral problems
occurring in ADHD.

T192

DISTRIBUTION, DURATION AND SPECTRAL CHAR-
ACTERISTICS OF INTERICTAL HIGH-FREQUENCY
EPILEPTIC OSCILLATIONS RECORDED USING STAN-
DARD DEPTH MACROELECTRODES IN PATIENT
WITH CORTICAL DYSPLASIA

M. Brazdil*, J. Halamekt, P. Jurakt, P. Daniel®*, R. Kuba*,

J. Chrastina®, Z. Novak*, and I. Rektor*

*Brno Epilepsy Center, St. Anne’s University Hospital And Med-
ical Faculty of Masaryk University, Brno, Czech Republic; and
tInstitute of Scientific Instruments, Academy of Sciences of The
Czech Republic, Brno, Czech Republic

Purpose: Interictal high-frequency oscillations (ripples /R/ and fast rip-
ples /FR/) have been recently reported in recordings from depth macro-
electrodes in epileptic patients. FR mostly differentiated between the
seizure onset zone (SOZ) and remote areas, whereas R did not. FR clearly
predominated in the SOZ in the majority of patients. Surprisingly, FR
was more frequent outside the SOZ in the only published patient with cor-
tical dysplasia investigation. This finding suggests different electrophysi-
ological properties for this specific pathological condition.

Method: In this study, we report high-frequency epileptic oscillations in
signals from standard depth macroelectrodes implanted during long-term
preoperative evaluation in a patient with cortical dysplasia and intracta-
ble focal epilepsy. SEEG recordings were obtained interictally during
wakefulness. They were low-pass filtered at 450 Hz and sampled at 1024
Hz. The characteristics of ripples (80-200 Hz) and fast ripples (200-450
Hz) within and outside the SOZ were analyzed.

Results: R and FR occurred in recordings from both within and outside
the SOZ, mostly at the same time as interictal spikes. This association
was stronger in the SOZ. The rate of FR occurrence was significantly
higher in recordings from within the SOZ (median, 540/min versus 370/
min), whilst the rate of R occurrence was higher from outside the SOZ
(238/min versus 160/min). The duration of R and FR was approximately
double within the SOZ compared to recordings from outside the SOZ.
The mean power of R was significantly higher within the SOZ than out-
side the SOZ, whilst the mean power of FR was comparable within and
outside the SOZ.

Conclusion: The limitations of standard analysis of R and FR are dis-
cussed and new methods of mathematical analysis will be suggested.

The study was supported by MSMT ER Research Program no.
MSM0021622404.

T193

INTERICTAL SPIKING RATE IN RELATION WITH
SEIZURE OCCURRENCE AND SLEEP STAGES: A STE-
REO-EEG STUDY

1. Merlet*, F. Bartolomeit, P. Chauvelt, and F. Wendling*
*INSERM U642, University of Rennes, France; and TINSERM,
U751, Marseille, France

Purpose: On one hand, preictal modification in the spiking rate remains
a matter of debate. On the other, variable changes of the spike frequency
have been observed during sleep stages yet their topographical relation-
ship to the epileptogenic zone (EZ) remains unclear. In this study we con-
comitantly explored the relationship between spike frequency and 1) the
occurrence of seizures and 2) sleep stages in depth EEG signals.

Method: For each patient, interictal spikes were automatically detected
for each intracerebral contact where spikes occurred to estimate the aver-
age spike rate per minute over the Stereo-EEG exploration (several days).
At each minute we defined both the vigilance state (wakefulness, light
sleep, deep sleep, REM-like sleep) and the ‘distance to seizures’ (interic-
tal, preictal and postictal). The EZ was determined by visual inspection
of EEG traces at seizure onset.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x



100

8th ECE Proceedings

Results: Patients with mesiotemporal ictal onsets had seizures mostly
during wakefulness, when the spike rate was low, conversely to patients
with temporal neocortical ictal onset for whom seizures occurred during
light sleep. EZ regions showed specific patterns of variations between in-
terictal, preictal and postictal periods. In particular, the spike rate initially
decreased and then increased just before seizure. Results also revealed
reproducible changes of interictal vs. postictal spike frequency in the EZ.

Conclusion: These preliminary results suggest that in the EZ, specific
changes might be observed in the transition between sleep stages as well
as between interictal and ictal states. Current work aims at processing
data from a larger cohort of patients, including extratemporal EZ.

T194

EPILEPSY IN RETT SYNDROME WITH MECP-2 MUTA-
TIONS: A CLINICAL AND VIDEO-POLYGRAPHIC
STUDY

G. d’Orsi*, V. Demaio*, M. Minervini*, A. La NeveT,

D. Galeonet, V. Sciruicchiof, T. Calvario§, and L. La Selva¥
*Epilepsy Center — Casa Divina Provvidenza, Opera Don Uva —
Bisceglie Bari, Italy; TEpilepsy Center, University of Bari, Italy;
tGiovanni XXIII Hospital, Bari, Italy; §Neurological Rehabilita-
tion, ‘Quarto Di Palo’ — Andria Bari, Italy; and Y Epilepsy
Center, San Paolo Hospital, Bari, Italy

Purpose: To investigate the clinico-polygraphic features of seven girls
with epilepsy and stage 2 to 4 Rett syndrome (RTT) with a proven
MECP2 mutation.

Method: All patients underwent a full clinical and neurophysiological
examination with long-term video-polygraphic monitoring.

Results: Many events classified as seizures weren’t epileptic and usually
included episodes of motor activity as well as of breathing abnormality;
spells identified by parents as nonepileptic manifestations were contrary
epileptic (i.e. myoclonic seizures). The mean age at seizure onset was 4,5
years (range 1-10 years). Seizure types were focal in two patients, focal
with secondary generalization in three; two patients were affected by
myoclonic seizures (M) and recurrent myoclonic status (MS). During the
course of epilepsy, seizures remained rare in frequency and responded to
therapy; in particular, Levetiracetam improved dramatically M and MS.
Only three patients proved to be drug-resistant. EEG showed multifocal
and bilateral abnormalities, increased in sleep, in all stages of disease.
Multifocal and arrhythmic myoclonus appeared in six patients. Jerk-
locked back-averaging of EEG activity showed a cortical origin in all
patients. Apnea and hyperventilation were reported almost entirely dur-
ing wakefulness. In one patient, central apnea was evident during sleep.
Tachycardia and cardiac arrhythmias were documented in five patients.

Conclusion: Epileptic seizures may be overestimated, but also underes-
timated in RTT. Although EEG abnormalities appeared in all stages of
disease, the relatively benign course of epilepsy emerged in 4 of 7
patients. Breathing disturbances, cortical myoclonus and tachycardia
were present in most patients.

T195

THE EPILEPSY DIAGNOSIS BY ECHOENCEPHALOG-
RAPHY AND INTERNET

V. Andreev

Moscow State Medical Stomatology University, Moscow, Russia

Purpose: The aim of the present work is to study the echo-spikes at the
focal and general epileptic ictus. This work was directed to find the
method epilepsy diagnosis at general practice.

Method: This method was realized with an A-mode BIOSS Ultrasound
scanner Angiodin-ECHO. A 1.5 mega Hz ultrasound transducer was fixed
to an area about the root of the ear. We examined patients with 14 focal

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

epileptic seizures, 17 patients with epileptic hemiclonic seizures and
patients with 9 hemiclonic psychogenic seizures. The age range was 17—
49 years. For clinical diagnosics we used the search engines of the Internet.

Results: The 4-5 mm midline spike shift at ictus was strong evidence of
a focal epileptic seizure. At generalized seizures multiple echoencepha-
lography spikes (MES) were observed. During psychogenic seizures
there were no visible midline spike shift and MES. We took patient’s two
strong evidential signs as for example ‘myoclonic epileptic seizure’ and
‘eye fundus macula red spot’. The results of the search give us few refer-
ences about sialidosis and one reference with Tay-Sachs disease. Taken
together all received references we can get a moment diagnostic data-
base. Using the third sign ‘age adolescent’ we receive the exact diagnosis
—sialidosis.

Conclusion: A-mode midline spike shift and MES may be strong evi-
dence of the increase in the cerebral regional blood flow. This method of
application is covered by patent 2182463 (2001) registered in Russian
Federation. The knowledge from Internet can be used as a database for
the diagnostics in general practice.

T196

INTERICTAL MAGNETOENCEPHALOGRAPHY (MEG)
SPIKES REVEAL FOCAL CORTICAL DYSPLASIA
TYPE 2B

R. Paetau*,}, L. Valannet, A. Paetau?, L. Metscihonkala*,

G. Blomstedt*, M. Medvedovskyt, L. Lauroneny, E. Kirveskarif,
J. Miikelit, and E. Gaily*

*Helsinki University Central Hospital, Helsinki, Finland;
tUniversity of Helsinki, Finland; and ;Huslab, Hospital District
of Helsinki and Uusimaa, Finland

Purpose: Focal cortical dysplasias (FCDs) are highly epileptogenic, but
challenging targets for surgery, because they may be poorly visible on
MRI, and often have extra-temporal and sulcal location. We studied the
sensitivity of magnetoencephalography (MEG) to identify the epilepto-
genic FCD2b (with balloon cells).

Method: We included 11 operated patients whose pathologico-anatomi-
cal examination revealed FCD2b and who had been studied with MEG
preoperatively. The presurgical workup also included structural 1.5 and /
or 3-Tesla magnetic resonance imaging (MRI) and long-term video-
EEG. The extent of resection was based on preoperative findings and
extraoperative subdural grid recordings, including direct cortical stimu-
lation mapping. Ten patients were seizure-free after surgery during
follow-up ranging from 3 months to 8 years.

Results: MRI revealed FCD lesions in nine patients: four in the superior
frontal sulcus, one in the medial frontal cortex, and four in the sulci adja-
cent to the primary sensorimotor (SM1) cortex. In eight patients, MEG
spikes were generated at the epileptogenic cortex; two of these patients
had normal 3-T MRI, but microscopic FCD2b in the right SM1 (one
patient) and in the right temporo-parietal cortex (one patient). Three
patients with MRI lesion showed no MEG spikes (one baby and two with
rare spikes), and two patients generated sylvian spikes outside the epilep-
togenic lesion.

Conclusion: MEG spikes appear sensitive in localizing the epilepto-
genic FDC2b region, sometimes even in patients whose FCD2b is beyond
MRI resolution. This may be due to the typical sulcal location and abun-
dant electrical activity of FCD2b.

T197

ROLE OF VIDEO EEG POLYSOMNOGRAPHY IN DIF-
FERENTIAL DIAGNOSE OF PAROXYSMAL MOTOR
ACTIVITY

E. Feketeovd, M. Tormasiovd, J. Janeo, and J. Dragasek

Safarik University, Kosice, Slovak Republic
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Introduction: Paroxysmal motor activity during night and on certain
occasions during wakefulness has to be considered for primary sleep dis-
order (disorders of arousal, parasomnias associated with REM sleep,
other parasomnias,), epileptic seizure, and psychiatric disorder. The dif-
ferential diagnosis between these conditions is based on clinical manifes-
tation (stereotyped motor activity, onset, recurrence of the episodes and
their duration) and EEG recording. Missing objective history with precise
description of the motor activity and the fact, that even ictal EEG can fail
to disclose paroxysmal epileptiform abnormalities produce clinical
uncertainty. The role of video EEG polysomnography for the clinical
diagnosis by documenting epileptiform activity or typical changes in
hypnogram accompanying motor activity is presented on four cases. Two
cases with frontal lobe epilepsy misinterpreted as somnambulism
because of missing ictal epileptiform activity are described. The third
case with frequent transient focal neck and facial muscle weakness
accompanied by periorbital muscle twitches was diagnosed as pharmaco-
resistant partial epilepsy in mistake of status cataplecticus in narcolepsy.
A man (4th) with paroxysmal psychosis was treated as epilepsy due to
EEG abnormalities (connected with thyreotoxicosis), in error of recurrent
hypersomnia.

Conclusion: Video EEG polysomnography analysis provides effective
and sensitive diagnostic tool for evaluation of the patient with paroxys-
mal motor activity in cases being resistant on standard treatment or hav-
ing atypical clinical course.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Drug Therapy

T198

ANTIEPILEPTIC DRUG WITHDRAWAL AFTER ANTE-
RIOR TEMPORAL LOBECTOMY IN PATIENT WITH
TEMPORAL LOBE EPILEPSY

V. Fedotov

Kharkov State Medical University, Ukraine

Purpose: To assess the rate of successful antiepileptic drug (AED) dis-
continuation, prognostic factors and proper time of AED withdrawal after
surgery for medial temporal lobe epilepsy (MTLE).

Method: We reviewed 82 consecutive patients who underwent resective
surgery for MTLE. All patients were followed up for more than two post-
operative years. AEDs were slowly tapered with an individualized sche-
dule for each patient. Outcome status was determined from medical
records and telephone interviews.

Results: 37.8% of patients experienced no seizure recurrence. 31.7%
discontinued medication without seizure recurrence for more than 2 years
at final assessment. Multivariate analysis revealed that an age greater
than 10 years at surgery and postoperative AED reduction before 10
months increased the risk of recurrence [hazard ratio (HR) 2.4, 95% con-
fidence interval (CI) 1.7-4.2 and HR 2.5, CI 1.1-5.6].

Conclusion: Resective surgery for MTLE brings seizure remission
without AED to one-third of patients. Postoperative AED tapering is rec-
ommended after at least 12 months. Younger age at surgery is a good pre-
dictive factor of remission after MTLE surgery.

T199

EFFECTS OF LEVETIRACETAM, PHENOBARBITAL
AND LAMOTRIGINE ON NEUROPSYCHOLOGICAL
PERFORMANCE AND MOOD IN PATIENTS WITH ALZ-
HEIMER’S DISEASE AND EPILEPSY

E. Cumbo

A.U.S.L.2 Caltanissetta, Italy

Purpose: To evaluate cognitive performance and mood changes in
elderly patients with mild to moderate Alzheimer’s disease (AD) and epi-
lepsy during one year antiepileptic drug (AED) treatment.

Method: 80 patients (65-80 years) were randomized to receive either
LEV (mean dose 955.88 mg/day), LTG (mean dose 57.2 mg/day) or PB
(mean dose 90 mg/day), as monotherapy. Neuropsychological test
included MMSE, ADAS-Cog and Cornell scale for depression. All sub-
jects were evaluated at baseline and after 6 and 12 months. All groups
were compared with a group of control (63 subjects). All subjects have
been taking a colinesterase inhibitor for dementia.

Results: Out of 80, 11 subjects withdrew from the study. Analysis PP
(69 patients) at 12 months LEV group: the mean change in MMSE scores
was + 0.41; in ADAS-Cog score was — 0.32. PB group: the mean change
in MMSE scores was — 1.61; in ADAS-Cog score was -1.78 scores. LTG
group the mean change in MMSE score was -0.70; in ADAS-Cog score
was -0.39. Subjects treated with LTG scored better for measures of mood
(-0.52) respect to LEV (+0.20) and PB (+1.74). Control group (60 sub-
jects) 3 points improvement in MMSE; 5.92 points decrease in ADAS-
Cog score; 0.12 points worsening in Cornell score.

Conclusion: LEV shows a good neuropsychological and tolerability
profile in epileptic patients with cognitive impairment. LTG had a better
influence on mood than other AED. PB shows persistent negative cogni-
tive side effects.

T200

THE EFFECT ON COMPLIANCE AFTER SWITCH
FROM LIQUID TO CHRONOSPHERE FORMULATION
OF VALPROATE

M. Mazurkiewicz-Beldzinska*, A. Matheisel*, and R. Roczerf
*Medical University of Gdansk, Poland and TSanofi-Aventis,
Poland

Purpose: One of the very important elements that influence the efficacy
of antiepileptic therapy is compliance. The aim of the study was to find
out if the type of formulation of valproate (and connected with it numbers
of day doses) effect on compliance.

Method: That was the multicenter questionnaire research. The question-
naires that were distributed to the pediatric neurologists included 20
questions about the preferable type of drug formulation. The design of
the study was submitted to the Independent Bioethical Committee and
the approval was obtained. The parents or caregivers signed informed
consent form before they were asked the questions from the question-
naire.

Results: There were 543 questionnaires completed. The patients age
ranged from 11 months to 17 years (mean 5,86 years). There were 264
girls and 279 boys. All the patients were treated with valproate and
switched from liquid to chronosphere formulation more than four weeks
before the data were collected. The percentage of patients that did not fol-
low the dosage instructions was 3,8% during the therapy of chronosphere,
and 56,55% on liquid formulation. 96,5% of parents or caregivers were
more satisfied with the chronosphere formulation, which one of the
advantages is the possibility of administering only once daily (98% of
responders preferred this mode of administration).

Conclusion: The new formulation of valproate — chronosphere, is a
valuable treatment option which significantly improves the compliance.

T201

EFFECT OF GERMANIUM DYPHOSPHONATE COM-
POUND ON THE ANTICONVULSANT ACTIVITY OF
CONVENTIONAL ANTIEPILEPTIC DRUGS IN MICE

0. Kashchenko®, V. Godovan*, V. Kresyun*, and P. Shandrat
*Qdessa State Medical University, Ukraine; and TOdessa
National University, Ukraine

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x



102

8th ECE Proceedings

Purpose: The aim of the study was to evaluate the influence of germa-
nium dyphosphonate compound with nicotinamide (MIGU-5) on the an-
tiseizure activity of conventional antiepileptic drugs (AEDs):
carbamazepine (CBZ), phenitoin (PHT), valproate (VPA), diazepam
(DZP) and lamotrigine (LTG).

Method: the anticonvulsant effects of MIGU-5 and its combination with
AED:s at fixed drug-dose rations of 1:3, 1:1 and 3:1 were determined in
maximal electroshock (MES) and 6 Hz-induced seizures in mice.

Results: combination of MIGU-5 with CBZ, PHT, LTG et the fixed
ratio of 1:3, 1:1, 3:1 produced supra-additive (synergistic) interactions in
two experimental models. All other MIGU-5/AED combinations dis-
played additive effects. Futhermore, no enhanced adverse effects were
induced by combinations of MIGU-5 with these AEDs as assessed in the
rotarod test.

Conclusion: The isobolographic analysis revealed that combinations of
MIGU-5 with CBZ, PHT and LTG seem to be favourable from preclini-
cal viewpoint due to synergistic (supraadditive) interactions in two exper-
imental models of epilepsy.

T202

EFFICACY AND TOLERABILITY OF LEVETIRACE-
TAM MONOTHERAPY IN PARTIAL AND GENERAL-
IZED SEIZURES

P. Palumbo, P. Forleo, A. Caruso, and R. Campostrini

Epilepsy Center, Neurology Unit, Prato City Hospital, Italy

Purpose: To retrospectively evaluate the efficacy and tolerability of
Levetiracetam (LEV) monotherapy in an outpatient series.

Method: We have identified 23 patients (10 female, 13 male; mean age
65.6+/—22.31 SD years) with a confirmed diagnosis of epilepsy, receiv-
ing LEV monotherapy. Four patients had generalized idiopathic epilepsy,
13 partial symptomatic epilepsy, and 6 cryptogenic epilepsy with partial
seizures, with or without secondary generalization. Five patients began
LEV as first line therapy. Seventeen patients were converted to LEV
monotherapy after failing of previous AEDs (VPA, PHT, PB, CBZ,
OXC, and TPM) for adverse events despite good seizure control (11) and
for lack of efficacy (6). Patients were evaluated every three months, for a
mean follow-up of 23.5 months (range 12—41).
Seizure frequency changes and side effects were observed.

Results: LEV was increased with a rapid titration, the dose individual-
ized over the range of 1000-3000 mg/die (mean 1956,5 mg/day). Three
patients (13%) interrupted LEV monotherapy: 2 for lack of efficacy, 1
for adverse events. Among patients who continued LEV monotherapy:
All 9 (39%) seizure free patients maintained the seizure control achieved
with previous AEDs. 8 (35%) became seizure free. 2 (9%) had more than
a 50% seizure reduction. 1 (4%) had no significant change in seizure fre-
quency. Seven (30%) developed mild adverse effects. One patient (4%)
discontinued LEV because of gastric upset.

Conclusion: Our data confirm that LEV monotherapy has high tolera-
bility and effectiveness. The safe profile of LEV could be useful particu-
larly in the elderly.

T203

EFFICACY AND TOLERABILITY OF PREGABALIN IN
PATIENTS WITH DIFFICULT-TO-TREAT EPILEPSY
AND INTELLECTUAL DISABILITY

B. Huber, M. Bocchicchio, E. Feuerbaum, T. May, T. Meinert,

E. Robertson, H. Schorlemmer, W. Wagner, E. Wilking, and

M. Seidel*

VBA Bethel, Bielefeld, Germany

Epilepsia, 50(Suppl. 4):2-262, 2009
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Purpose: In a retrospective evaluation of 32 in-patients with therapy-
resistant epilepsy and intellectual disability, the efficacy of PGB treat-
ment was assessed after 6 and 12 months.

Method: In order to refine the usual 50% reduction criterion, a com-
bined efficacy measure was used which also included the Clinical Global
Impression (CGI) scale. Tolerability was assessed using a list of the ten
adverse effects most frequently observed in the regulatory studies, and
also by the CGI scale.

Results: After 6 months, the retention rate was 75%. 6 patients (18.75%)
were responders (50% seizure reduction and/or ‘good’ or ‘very good’
effect on CGI scale). 7 patients had adverse effects that were not impair-
ing. 8 patients had side effects that impaired essentially. Half of the
patients reported no side effects at all. Weight gain, somnolence, asthenia
and ataxia were the most frequent adverse effects. Rare adverse events
were severe mental slowing and loss of daily life capacities on a low dose
of PGB in one patient and an increase of auto-aggression in another. After
12 months, the retention rate was 40.6% and the responder rate was 25%.

Conclusion: Statistical analysis did not identify any predictor of out-
come (seizure type, epilepsy syndrome, comedication, degree of intellec-
tual disability). In this highly selected population the efficacy of PGB
was only moderate.

T204

ZONISAMIDE IN CHILDREN AND ADOLESCENTS
WITH REFRACTORY EPILEPSY: AN OPEN-LABEL,
MULTICENTER EXPERIENCE

G. Coppola*, S. GrossoT, A. Verrottit, P. Parisi§, A. Luchetti§,
E. Franzoni¥, S. Mangano**, A. Pelliccia§, F. Operto*,

P. lannetti§, P. Curatolot¥, P. Balestrif, and A. Pascotto*
*Seconda Universita Degli Studi Di Napoli, Italy, TUniversity of
Siena, Siena, Italy; {University of Chieti, Italy; §La Sapienza Il
University, Rome, Italy; Y University of Bologna, Italy;
**University of Palermo, Italy; and 1tTor Vergata University of
Rome, Italy

Purpose: To report the first multicenter Italian experience of zonisa-
mide as adjunctive therapy for refractory generalized or partial epilepsy
in children and adolescents.

Method: Patients were recruited into this open-label study from eight
Italian centres. Eighty-two patients (45 males, 37 females) aged 3-34
years (mean 13.1 years) with partial (n=47) or generalized (n=35) refrac-
tory epilepsy, were enrolled into the study. Twice daily zonisamide was
added to baseline therapy at a starting dose of 1 mg/kg/day. This dose
was increased in increments of 2 mg/kg every 1-2 weeks over a period of
up to 3 months, adjusted at the investigator’s discretion according to
response and tolerability, to a maximum dose initially set at 12 mg/kg/
day.

Results: Zonisamide was administered at a mean daily dose of 5.7 mg/
kg/day (range 1-12 mg/kg/day). Nine patients (11.0%) were seizure free
after a mean follow-up period of 11.9 months (range 2—64 months). Sei-
zure frequency was reduced by 50-99% in 31 patients (37.8%), and by
25-49% in 5 patients (6.1%). Seizure frequency remained unchanged in
29 patients (35.4%), and increased in 8 patients (9.8%). After 15 months
of follow-up, 61 patients (74.4%) were still receiving zonisamide, while
21 (25.6%) had withdrawn from the study. Twenty-two patients (26.8%)
reported adverse events (AEs) while taking zonisamide. AEs generally
appeared during the early stages of treatment, and were mild to moderate
in severity. The most common AEs were irritability and decreased
appetite.

Conclusion: Zonisamide was well tolerated and reduced seizure
frequency in pediatric patients with refractory partial and generalized

epilepsy.
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T205

EFFICIENCY OF ADD-ON ZONISAMIDE IN ADULTS: A
3-YEAR FOLLOW-UP

M. Bacher, and B. Steinhoff

Epilepsiezentrum Kork, Kehl-Kork, Germany

Purpose: To assess the long-term efficacy and tolerability of zonisa-
mide (ZNS) based on clinical retention rates.

Method: A prospective, year-by-year, ongoing assessment of clinical
data files of all adult epilepsy patients who were treated with add-on ZNS
between June and December 2005.

Results: In total, 57 adult patients, most of who were suffering from
intractable focal epilepsy syndromes, have been prospectively followed
since 2005. The most recent retention rate is 39%, compared with the pre-
viously reported 1- and 2-year retention rates of 75% and 45%, respec-
tively. In most cases the tolerability of ZNS was good and the efficacy
profile was satisfactory. We did not identify any new late-onset long-term
adverse events.

Conclusion: Based on our experience, ZNS is a favourable addition to
our antiepileptic drug treatment options.

T206

ZONISAMIDE FOR PARTIAL ONSET SEIZURES: AN
OPEN-LABEL STUDY (ZEUS)

S. Dupont*, S. Striano¥, E. Trinka¥, J. Springubs§,

A. Giallonardo¥|, P. Smith**, S. EllistT, A. Yeatesi}, and

G. Baker§§

*Hépital Pitié-Salpétriere AP-HP, Paris, France, TFederico Il
University, Napoli, Italy; TMedical University, Innsbruck,
Austria; §Joint Practice for Neurology and Psychiatry, Westerst-
ede, Germany; $|University of Rome La Sapienza, Rome, Italy;
**Welsh Epilepsy Research Network (WERN), University Hospi-
tal of Wales, Cardiff, UK; T1North Staffordshire Royal Infir-
mary, Staffordshire University, Stoke-On-Trent, UK;

i1Eisai Europe Ltd, Hatfield, UK; and §§University of Liverpool,
Liverpool, UK

Purpose: ZEUS (EudraCT reference 2005-001982-33) assessed the effi-
cacy and safety of zonisamide in a diverse adult patient population.

Method: ZEUS was an open-label, flexible-dosing study of adjunctive
zonisamide in patients with refractory partial epilepsy, receiving ;U2
concomitant AEDs. The primary efficacy end point was change in seizure
frequency from baseline to Week 19. Secondary end points included 50%
responder rate, seizure severity and quality of life (QoL).

Results: of 317 patients enrolled, 207 completed the study; 43 (15.3%)
were withdrawn due to AEs, 13 (4.6%) due to lack of therapeutic benefit
and 8 (2.8%) due to protocol deviation. The most common seizure types
at baseline were any complex partial (193 patients), any partial leading to
generalized tonic—clonic (155 patients) and complex partial with automa-
tisms (115 patients). At the end of Week 19, patients demonstrated a sig-
nificant median reduction in monthly seizure frequency of 41.1% (95%
CI C50.0, C30.4), and a responder rate of 44.2% (95% CI 0.37, 0.51)
[observed cases]. 15.9% of patients achieved total freedom from seizures.
Significant improvements were also observed in seizure severity and
QoL. The most commonly reported AEs were fatigue, somnolence and
headache. Somnolence was the most common AE leading to discontinua-
tion (3.2%). 182 patients (64.8%) experienced AEs suspected to be
related to zonisamide. The most common AEs suspected to be related to
zonisamide were somnolence (14.9%), fatigue (14.9%), asthenia (8.2%),
nausea (6.0%) and headache (6.0%).

Conclusion: Zonisamide was effective and well tolerated in refractory
partial epilepsy in a naturalistic setting with clinically relevant dosing.

T207

EFFICACY AND TOLERABILITY OF ZONISAMIDE IN
IDIOPATHIC GENERALIZED EPILEPSY

J. Serratosa*, A. Marinas*, B. Girdldez* A. Molinst,

J. Salas-Puig}, and V. Villanueva§

*Fundacion Jiménez Diaz, Madrid, Spain; THospital Josep
Trueta, Gerona, Spain; $Hospital Central de Asturias, Oviedo,
Spain; and §Hospital La Fe, Valencia, Spain

Purpose: The objective of this study was to evaluate the efficacy and
safety of zonisamide (ZNS) in the treatment of idiopathic generalized
epilepsy.

Method: Thirteen patients with idiopathic generalized epilepsy who
were treated with ZNS between the years 2006 and 2008 were identified.
Efficacy and tolerability were assessed at months 6 and 12. Efficacy was
assessed by comparing monthly seizure frequency during the last 3 (6
month follow-up group, n=13) and 9 months (12 month follow-up group,
n=12) with the 1 year pre-ZNS seizure frequency. Response was defined
as >50% reduction in seizure frequency.

Results: Two patients had childhood absence epilepsy, 2 juvenile
absence epilepsy, 6 juvenile myoclonic epilepsy and 3 idiopathic general-
ized epilepsy with generalized tonic—clonic seizures only. Twelve
patients continued on ZNS at month 6 (92%), and 10 (76.9%) at month
12. Mean daily dose was 319 mg (range 100-500 mg/d). At month 6, 8 of
the 12 patients (66.6%) were responders and 7 (58.3%) were seizure free.
At month 12, 7/10(70%) patients were responders and 6/10(60%) were
seizure free. For absences, response was observed in 3/5(60%) at month
6 and 4/5(80%) at month 12; for generalized tonic—clonic seizures in 7/
10(70%) at month 6 and in 6/9(66.6%) at month 12; for myoclonic sei-
zures in 3/5(60%) at month 6 and in 2/4(50%) at month 12. Four patients
out of 13 (30.7%) experienced adverse events. In 2, (15.3%), these led to
withdrawal.

Conclusion: In this retrospective and open-label study, ZNS showed
efficacy in 66.6% (month 6) and 70% (month 12) of patients with idio-
pathic generalized epilepsy. Absences and generalized tonic—clonic
seizures responded better.

T208

SURVEILLANCE OF CROATIAN PREGNANT WOMEN
WITH EPILEPSY - NEURODEVELOPMENTAL AND
TERATOGENIC EFFECTS OF ANTIEPILEPTIC DRUGS
EXPOSURE

S. Miskov, R. Gjergja Juraski, I. Mikula, L. Cvitanovic-Sojat,

J. Bosnjak, and V. Demarin

University Hospital ‘Sestre Milosrdnice, Zagreb, Croatia

Purpose: The teratogenic effects of antiepileptic drugs (AED) exposure
in pregnancy have been recognized but the relative risks of new antiepi-
leptic drugs and its long-term neurodevelopmental effects remain poorly
understood.

Method: To follow up pregnancies exposed to AED and their offspring
in order to assess teratogenic and neurodevelopmental effect of particular
AED of newer generation.

Results: During 4.5 years we have surveyed 47 pregnancies and analy-
zed it according to woman’s age, duration of epilepsy, frequency of sei-
zures, exposure to specific AED, pregnancy planning and
periconceptional folic acid intake, complications during pregnancy/
delivery and pregnancy outcome. About 80% of pregnancies (39/47)
were exposed to monotherapy: 23 to LTG, 7 to CBZ, 1 to PHT, 1 to PB, 1
to GBP, 4 to VP and 2 to MPB. Six pregnancies were exposed to poly-
therapy: 3 to TMP/VP, 1 to CBZ/PB, 1 to TMP/CBZ/PHT and 1 to VPA/
clonazepam. Two women with epilepsy were without AED.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Conclusion: We have surveyed pregnancies exposed to LTG, VP, PHT,
PB, GBP, TMP, CBZ, MPB and clonazepam. Besides 4 spontaneous
abortions, 2 stillbirths, 2 premature deliveries we have also noted 1 evi-
dence of intrauterine AED effect (intrauterine growth retardation and cra-
niofacial dysmorphism) and 1 premature live-birth with ASD,
psychomotor delay and epilepsy. Further follow up of live-births till
school age will be also provided in order to assess the potential neurode-
velopmental effect of AED in the offspring.

T209

EFFICACY AND SAFETY OF ESLICARBAZEPINE ACE-
TATE AS ADD-ON TREATMENT IN ADULTS WITH
REFRACTORY PARTIAL-ONSET SEIZURES: BIA-2093-
302 STUDY

A. Hufnagel*, E. Ben-Menachemt, A. Gabbait, J. Maia§,

L. Almeida§, and P. Soares-da-Silva§

*University of Essen, Essen, Germany; TSahlgren University
Hospital, Géteborg, Sweden; LFederal University of S. Paulo,

S. Paulo, Brazil; and §BIAL — Portela & Co, SA, S Mamede Do
Coronado, Portugal

Purpose: To investigate the efficacy and safety of eslicarbazepine ace-
tate (ESL) when used as adjunctive therapy in adult patients with 4 par-
tial-onset seizures per 4 weeks despite treatment with 1-3 AEDs.

Method: Multicenter, double-blind, parallel-group, placebo-controlled
study. After a 8-week baseline period, patients were randomized to pla-
cebo (n=100) or ESL 400 mg (n=96), 800 mg (n=100) or 1200 mg (n=97)
once-daily. Treatment duration was 14 weeks. Patients in the 1200 mg
group received 800 mg in the first 2 weeks. The other groups had no titra-
tion.

Results: The most frequent concomitant AEDs were carbamazepine
(60% of patients), followed by valproic acid (22%) and lamotrigine
(21%). Primary analysis was an ANCOVA of log-transformed seizure
frequency in the intent-to-treat population. The difference to placebo was
significant for both ESL 800 mg and 1200 mg during the 12-week main-
tenance period (p<0.002) and the overall 14-week treatment (p<0.001).
Median relative reduction in seizure frequency was 33% (1200 mg), 33%
(800 mg), 21% (400 mg) and 5% (placebo). The responder rate was 35%
(1200 mg), 32% (800 mg), 20% (400 mg) and 18% (placebo). Discontin-
uation rates due to treatment-emergent adverse events (TEAEs) were
3.0% (placebo), 12.5% (400 mg), 18.8% (800 mg) and 26.5% (1200 mg).
TEAEs occurring in >10% in total population were dizziness, somno-
lence and headache. Most TEAEs were mild or moderate in severity.

Conclusion: ESL 800 mg and 1200 mg once-daily adjunctive therapy
was well tolerated and effective in reducing partial-onset seizures in
patients’ refractory to treatment with 1-3 concomitant AEDs. Supported
by BIAL- Portela & Co, SA.

T210

A RANDOMIZED, DOUBLE-BLIND, PLACEBO- AND
MOXIFLOXACIN-CONTROLLED, 4 PERIOD CROSS-
OVER TRIAL TO EVALUATE THE EFFECT OF
ESLICARBAZEPINE ACETATE ON CARDIAC REPO-
LARIZATION IN HEALTHY SUBJECTS

L. Almeida*, T. Nunes*, M. Gutierrezt, J. Litwin}, and

P. Soares-da-Silva*

*BIAL — Portela & Co, SA, S Mamede Do Coronado, Portugal;
tComprehensive PhaseOne, Miramar, FL, USA; and JERT -
EResearchTechnology, Inc, Philadelphia, PA, USA

Purpose: To evaluate the effect of eslicarbazepine acetate (ESL) on the
placebo corrected time-matched change from baseline using individually
corrected QT (QTcI) interval durations in adult healthy volunteers.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Method: Randomized, double-blind, placebo-controlled, open-label
active-controlled, 4 period crossover study. In 3 periods subjects were
administered 1200 mg QD, 2400 mg QD and placebo QD for 5 days; in
one period placebo was administered on days 1-4 and a 400 mg moxi-
floxacin dose was administered on day 5. In each treatment period, 24
hour 12-lead Holter ECG monitoring was performed on Day -1 (baseline)
and Day 5. From each recording, triplicate ECGs of 13 time-points were
extracted corresponding to predefined times.

Results: There was no evidence of any effect of ESL 1200 mg and
2400 mg on atrioventricular conduction, depolarization, or cardiac re-
polarisation as measured by the PR, QRS or QTc interval. There was
no effect on mean heart rate with ESL or with the active control moxi-
floxacin. Mean changes from baseline in the individually corrected QT
interval (QTcI) were mostly decreases in the ESL and placebo groups
(time-averaged mean change from baseline QTcI duration: -5.8 msec
for the 1200 mg dose of ESL and -4.7 msec for the 2400 mg of ESL).
Moxifloxacin demonstrated the expected increases in QTcl (+5.5 msec
change in time-averaged placebo-corrected QTcI). No treatment-
related differences were observed for the maximum values at each time
point.

Conclusion: ESL 1200 mg and 2400 mg once-daily doses had no
effect on ECG intervals or morphology. Supported by BIAL — Portela
& Co, SA.

T211

EVALUATION OF A SELF-REPORT QUESTIONNAIRE
FOR THE ASSESSMENT OF ADVERSE EFFECTS OF
ANTIEPILEPTIC DRUGS

T. May*, C. Brandtt, and J. Kassel*

*Epilepsy Research Foundation, Germany; and TEpilepsy
Center Bethel, Bielefeld, Germany

Purpose: To investigate the psychometric properties (reliability, valid-
ity) of a new self-report questionnaire for the assessment of patient-
perceived present and chronic side effects of antiepileptic drugs
(AED).

Method: The self-report questionnaire FENAT (Fragebogen zur Erfas-
sung von Nebenwirkungen unter Antiepileptika-Therapie) comprises
two scales, one for ‘current’ (16 items) and another for ‘chronic’ adverse
effects (25 items). The scales cover physical as well as cognitive/mental
adverse effects of AED often reported in clinical studies. Furthermore,
the patients should specify the degree of impairment by these adverse
effects, the most impairing adverse effects, time of the occurrence and
overall impairment by adverse effects. In total, 188 adult patients (> 16
yr.) with epilepsy treated with AED were included in the study. Reliabil-
ity of the FENAT scales (internal consistency, Cronbach’s alpha) was
examined as well as their validity investigated by principal component
analysis and by comparison with the AEP (Adverse Event Profile), the
POMS (Profile of Mood States; psychic and mental symptoms), and the
GBB (Gielener Beschwerdebogen, physical symptoms). Furthermore,
the relationship between type and severity of adverse effects and quality
of life in epilepsy (QOLIE-31) was investigated.

Results: The internal consistency of FENAT scales (current and chronic
adverse effects) was high (Cronbach’s alpha=0.89 and 0.92). The scales
were significantly correlated with the AEP (r=0.59, r=0.69) as well as
with the POMS tiredness subscale (r=0.40, r=0.45) and GBB subscales
(r=0.37-0.61). Furthermore, the two FENAT subscales were signifi-
cantly related with the total score of QOLIE-31 (r=—0.58, r=—0.64) as
well as with its subscales (e.g. medications effects, well-being, energy).

Conclusion: Our study indicates that the FENAT scales are reliable and
valid self-report questionnaires for the assessment of current and chronic
adverse effects of AED. Supported by an unrestricted grant from UCB
GmbH Germany.
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T212

EFFECT OF ZONISAMIDE ON MYOCLONUS IN PRO-
GRESSIVE MYOCLONIC EPILEPSY

L. Bongiovanni*, G. Rubbolit, R. Micheluccit, M. Avesani*,

F. Rossini*, M. Vedovello*, and P. Manganotti*

*University of Verona, Italy and t*Bellaria’ Hospital, Bologna,
Italy

Purpose: There is no specific treatment for Progressive Myoclonic Epi-
lepsy. For seizures and myoclonus control valproic acid, clonazepam,
levetiracetam and zonisamide have been used. We analyzed the effect of
zonisamide on two patients with Progressive Myoclonic Epilepsy type 1
after a long period of treatment with different combined drugs.

Method: We studied two patients a 34 years old man and a 52 years old
woman. Generalized seizures were the presenting symptoms in both
patients. Stimulus sensitive myoclonic jerks and bilateral massive myoclo-
nus, with frequent status epilepticus, gradually in the years caused both
impairment of activity of daily living and inability to walk. The EEG
became abnormal with mild slowing of back ground activity with general-
ized high voltage spike and wave and polyspike and wave, ranging from 2.5
to4.5Hz. EEGand fMRI coregistration has been performed. Differentcom-
bination of clonazepam, valproic acid, levetiracetam, lamotrigine and phe-
nobarbital reduced the seizures, but were unable to control the myoclonus.

Results: Zonisamide, given at doses of 350 mg/ die, had a dramatic ben-
eficial effect on both paroxysismal activity and stimulus — sensitive and
action — induced myoclonus without side effects. The large bold activa-
tion observed in EEG-fMRI was reduced. The patients were able to walk
assisted after being wheel chair bound. And clonazepam, lamotrigine and
phenobarbital were stopped.

Conclusion: Even if the pathophysiolgy of myoclonus is not well under-
stood, the adjunctive therapy with zonisamide appears to be effective
against a variety of seizure types and reflex and spontaneous myoclonus
in these neurodegenerative disorders.

T213

SYNERGISM OF LACOSAMIDE WITH ESTABLISHED
ANTIEPILEPTIC DRUGS IN THE 6 HZ SEIZURE
MODEL IN MICE

A. Shandra*, P. Shandrat, O. Kaschenko*, and T. Stoehri.
*Qdessa State Medical University, Ukraine; TOdessa National
University, Ukraine; and $Schwarz Biosciences, Inc., A Member
of The UCB Group

Purpose: Lacosamide (LCM) is a functionalized amino acid with a
novel dual mode of action: enhancement of sodium channel slow inacti-
vation and modulation of collapsin response mediator protein 2. Due to
this novel mode of action lacosamide has the potential to act additively or
even synergistically with other antiepileptic drugs (AEDs). New AEDs
are initially licensed as add-on treatment, often with no evidence to sug-
gest which existing drugs they should be employed with. The objective of
this study was the evaluation of the interaction between LCM and a num-
ber of other AEDs by isobolographic analysis.

Method: The anticonvulsant effect of LCM with other AEDs (carbamaz-
epine (CBZ), phenytoin (PHT), valproate (VPA), lamotrigine (LTG), topi-
ramate (TPM), gabapentin (GBP) and levetiracetam (LEV)) at fixed ratios
of 1:3, 1:1 and 3:1 was evaluated in the 6Hz-induced seizure model in mice.
The protective action of an AED was defined as the absence of seizure.

Results: All studied AEDs produced dose-dependent anticonvulsant
effects against 6 Hz induced seizures. Combinations of LCM with CBZ,
LTG, TPM, GBP or LEV were supraadditive (synergistic). All other
LCM/AED combinations displayed additive effects with a tendency
towards supraadditivity. Furthermore, no enhanced adverse effects were
induced by combinations of LCM with these AEDs as assessed in the ro-
tarod test.

Conclusion: The isobolographic analysis revealed that combinations of
LCM with first-generation (CBZ) or novel AEDs (TPM, GBP, LTG or
LEV) are associated with synergistic anticonvulsant effects. Similar but
less profound synergistic effects were seen with LCM in combination
with PHT or VPA.

T214

THE ANTICONVULSANT AND ANTIEPILEPTOGENIC
EFFECTS OF LACOSAMIDE IN AN EXPERIMENTAL
MODEL OF STATUS EPILEPTICUS

T. Stoehr*, and C. Wasterlaint

*Schwarz Biosciences GmbH, A Member of The UCB Group;
and TUCLA School of Medicine, Los Angeles, CA, USA

Purpose: Lacosamide is an investigational anticonvulsant with effects
in a large variety of animal models and is currently being evaluated in
Phase 3 clinical trials. The current experiments aimed at evaluating its
long-term effects in an animal model for status epilepticus.

Method: Male rats were implanted with stimulating and recording elec-
trodes in the perforant path. Self-sustaining status epilepticus was
induced by stimulation with 10s 20 Hz trains of 1ms / 30V pulses deliv-
ered every Imin over 30min. Seizure frequency was assessed following
an at least 6 week waiting period by continuous EEG and video monitor-
ing. Lacosamide was administered either 10 min (early treatment) or 40
min (late treatment) following onset of self-sustaining status epilepticus.

Results: All untreated rats developed spontaneous recurrent seizures as
assessed at least 6 weeks following induction of status epilepticus. Early
treatment with lacosamide resulted in a dose dependent reduction of the
number of spontaneous recurrent seizures with a maximum of 70%
reduction at the highest dose tested (50 mg/kg). There was also a signifi-
cant reduction in the number of spikes and the cumulative time spent in
seizures by lacosamide. Late treatment with lacosamide resulted in a
50% reduction in the frequency of spontaneous recurrent seizures in the
highest dose groups (30 and 50 mg/kg). At the same time, the number of
seizure free animals increased from 0% in the untreated group to 65% in
the highest dose groups.

Conclusion: Lacosamide showed a potential for disease modification in
this rat model of self-sustaining status epilepticus.

T215

LACOSAMIDE: SAFETY ASSESSMENT IN JUVENILE
ANIMALS TO SUPPORT PEDIATRIC CLINICAL
DEVELOPMENT IN EPILEPSY

N. Krebsfaenger, and T. Stoehr

Schwarz Biosciences GmbH, A Member of The UCB Group

Purpose: Lacosamide is a functionalized amino acid which showed
anticonvulsant as well as analgesic effects in a large variety of animal
models and is currently being evaluated for marketing approvals. The
objective of the present experiments was to assess its safety profile in
nonclinical juvenile toxicity studies to support pediatric clinical develop-
ment in epilepsy.

Method: Juvenile rats were treated orally with lacosamide up to 180
mg/kg/day for 6 weeks starting on postnatal day 7 followed by a 4-week
recovery period and mating within a previously treated subgroup. In addi-
tion, juvenile dogs were treated orally with lacosamide up to 25 mg/kg/
day for 6 weeks starting at the age of 8 weeks.

Results: In the juvenile animals, in principle the same effects as in
chronic toxicity studies with adult animals were noted, i.e. there was no
indication of age-specific toxicity. In rats, body weight reduction was
dose-limiting and, as a secondary effect to this, a slightly delayed devel-
opment of the high dose groups in general was observed. Importantly, no
treatment-related adverse effects were noted on the developing rat brain
neither on the histomorphological nor functional level.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Conclusion: Lacosamide showed a favourable profile in nonclinical
juvenile toxicity studies.

T216

LONG-TERM TREATMENT OF PARTIAL EPILEPSY
WITH ESLICARBAZEPINE ACETATE: RESULTS OF A
1-YEAR OPEN-LABEL EXTENSION STUDY

A. Guekht*, C. Elgert, P. Halasz, J. Maia§, L. Almeida§, and

P. Soares-da-Silva§

*Russian State Medical University, Moscow, Russia; tUniver-
sity of Bonn, Bonn, Germany; fNational Institute of Psychiatry
and Neurology, Budapest, Hungary; and §BIAL — Portela & Co,
SA, S Mamede Do Coronado, Portugal

Purpose: To investigate the safety and maintenance of the therapeutic
effect of eslicarbazepine acetate (ESL) as adjunctive therapy in adult
patients with partial-onset seizures over a 1-year open-label period.

Method: Optional 1-year open-label treatment with ESL for those sub-
jects who completed the double-blind part of Study BIA-2093-301. Start-
ing dose was 800 mg once-daily, for 4 weeks. After that, dose could be
titrated up or down at 400-mg intervals. Doses of concomitant AEDs
were to be kept stable.

Results: Three hundred fourteen patients were enrolled, and 239
(76.1%) completed 1 year. The mean daily dose of ESL throughout the 1-
year treatment was 877;A189 mg (median=800 mg; range=400—1600
mg). Treatment-emergent adverse events (TEAEs) were reported by 51%
patients. The most frequent TEAEs were headache (10%), dizziness
(10%), diplopia (5%) and nasopharyngitis (5%). TEAEs were mostly
(97%) of mild to moderate severity. Eleven (3.5%) patients discontinued
due to TEAEs. There were no results of laboratory tests raising safety
concerns. In relation to baseline of the double-blind part of the study, sei-
zure frequency decreased by 32% during the first 4 weeks and by 38% in
weeks 5-16 to 41% in weeks 41-52 (intent-to-treat population). The
responder rate (jY50% decrease in seizure frequency) was 41% during
weeks 1-4; thereafter, ranged between 48% and 53%. Proportion of sei-
zure-free patients per 12 week interval increased over time, from 8.7%
(weeks 5 16) to 12.5% (weeks 41 52).

Conclusion: Adjunctive therapy with ESL proved to be safe and well
tolerated, and resulted in a marked and sustained decrease in seizure fre-
quency over a 1-year open-label treatment period. Supported by BIAL-
Portela & Co, SA.

T217

EFFICACY AND SAFETY OF ESLICARBAZEPINE ACE-
TATE AS ADD-ON TREATMENT IN ADULTS WITH
REFRACTORY PARTIAL-ONSET SEIZURES: BIA-2093-
303 STUDY

J. Lopes-Lima*, A. Gil-Nagelt, J. Maia¥, L. Almeida®, and

P. Soares-da-Silva}

*Hospital Santo Antonio, Porto, Portugal; THospital Ruber
Internacional, Madrid, Spain; and BIAL — Portela & Co, SA,

S Mamede Do Coronado, Portugal

Purpose: To investigate the efficacy and safety of eslicarbazepine ace-
tate (ESL) when used as add-on in adult patients with partial-onset sei-
zures per 4 weeks despite treatment with 1-2 AEDs.

Method: During this multicenter, double-blind, parallel-group, placebo-
controlled study, patients were randomized to placebo (n=87) or ESL 800
mg (n=85) or 1200 mg (n=80) once-daily after a 8-week baseline period.
Patients were given half of the maintenance dose during 2 weeks before
entering a 12-week maintenance period.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Results: The most frequently coadministered AEDs were carbamaze-
pine (56% of patients), followed by valproic acid (31%) and levetirace-
tam (21%). Primary analysis was an ANCOVA of log-transformed
seizure frequency in the intent-to-treat population. The least-square
means of the difference to placebo increased in a dose-dependent manner
(-1.6, and -1.9 with 800 mg and 1200 mg, respectively). The difference to
placebo was significant (p<0.05) for both 800 mg and 1200 mg. Median
relative reduction in seizure frequency was 42% (1200 mg), 38% (800
mg) and 17% (placebo). The responder rate was 38% (1200 mg), 35%
(800 mg), and 23% (placebo). Discontinuation rates due to treatment-
emergent adverse events (TEAEs) were 6.9% (placebo), 8.2% (800 mg)
and 11.3% (1200 mg). TEAESs occurring in >10% in any group were diz-
ziness, somnolence and headache. Most TEAEs were mild or moderate in
severity.

Conclusion: Adjunctive therapy with ESL 800 mg and 1200 mg once-
daily was well tolerated and effective in reducing partial-onset seizures
in patients refractory to treatment with 1 or 2 AEDs.

Supported by BIAL- Portela & Co, SA.

T218

SIMULTANEOUS ANALYSIS OF 11 NEWER ANTIEPI-
LEPTIC DRUGS BY RAPID RESOLUTION LC/ TRIPLE
QUADRUPOLE MASS SPECTROMETRY

D. Dietmann*, U. Juerges*, B. Steinhoff*, and J. Wendt+
*Epilepsy Center Kork, Germany; and TAgilent Technologies,
Waldbronn, Germany

Purpose: The antiepileptic drugs lamotrigine, oxcarbazepine, felba-
mate, zonisamide, gabapentin, pregabalin, tiagabine, topiramate, leveti-
racetam, rufinamide and stiripentol are traditionally summarized under
the term newer antiepileptic drugs. For the therapy of seizures therapeuti-
cal drug monitoring (TDM) is an important instrument for the physician.
Rapid Resolution LC combined with Triple Quadrupole Mass Spectrom-
etry allows a focussing of the TDM. The present work describes a new
LC/MS/MS method to identify and quantify eleven newer antiepileptic
drugs in a single analytical run.

Method: Two different sample preparation steps were evaluated, a sim-
ple precipitation step and a liquid-liquid extraction. All sample analysis
were performed on a LC/MS/MS system consisting Rapid Resolution
Liquid Chromatograph and a Triple Quadrupole Mass Spectrometer,
operated with an electrospray ionization source in positive polarity. Dif-
ferent columns with 1.8um particle size were explored in combination
with different solvents, flow rates and column parameters to optimize the
speed of the analysis, while maintaining a good chromatographic resolu-
tion.

Results: The presented LC/MS/MS method, combining RR-LC and Tri-
ple Quadrupole Mass Spectrometry, allows the simultaneous determina-
tion of 11 newer antiepileptic drugs in human serum. The method is fast,
selective, sensitive and robust. Sample preparation was done by a simple
precipitation step to remove proteins. The total run time, using a Zorbax
100*2.Imm RRHT column with 1.8um particle size, was kept at eight
minutes. The method proved to be accurate and precise (intra-day preci-
sion below 2%, inter-day precision below 3%).

Conclusion: Rapid Resolution LC combined with Triple Quadrupole
Mass Spectrometry allows a focussing of the TDM. The present work
describes a new LC/MS/MS method to quantify 11 newer antiepileptic
drugs in a single analytical run in only eight minutes.

T219

EFFICACY OF TOPIRAMATE FOR THE PREVENTION
OF MIGRAINE WITH MINIMAL ADVESE EVENTS

S. Ristic*, and D. Ristict

*Epilepsy Unit, KC NIS, Serbia; and T Institute of Pulmonary
Diseases, Nis, Serbia
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Purpose: Topiramate is approved for the treatment of epilepsy and pro-
phylaxis of migraine headache in adults. The present analysis of pooled
data from those 3 trials was performed to characterize the efficacy and
adverse events of topiramate for migraine prevention in subjects who had
used other migraine preventive medications.

Method: We analyzed patients with migraine, who had used migraine
preventive medications (tricyclic antidepressants, beta- blockers or neu-
rostabilisers other than topiramate) within approximately 8 months per-
iod. Patients with a history of glaucoma, kidney stone were excluded. We
analyzed monthly migraine frequency from baseline period to endpoint.
We compared different dosage of topiramate, so as the presence od
adverse events. We started with 25mg/day od topiramate and this lasted
for 7 days and we increased dosage of topiramate 25 mg/week. Maximum
dosage was 200 mg/day.

Results: Of sum of 67 patients, 42(62,69%) female, aged between
21-59 years (mean age 39,2) were recruited. Subjects treated with to-
piramate (50, 100, or 200 mg/day). More subjects on topiramate 50
mg/day (39%), 100 mg/day (62%) and 200 mg/day (51%) exhibited
50% reductions in monthly migraine frequency. Most common adverse
event was paresthesis, incidence was 12%, fatigue 3%, nausea 2%.
Mean duration of paresthesia was 21 days. Cognitive sympthoms was
registered in 1 patient. Anorexia, glaucoma, kidney stone were not
registered.

Conclusion: In subjects who had previously taken other migraine
preventives, treatment with topiramatel00 mg/day and 200 mg/day
significantly reduced mean monthly migraine frequency. Adverse
events are rare and most frequent are paresthesia which disappears in
3 weeks.

T220

ERDHEIM-CHESTER DISEASE AND EPILEPSY: CASE
REPORT

E. Vitelli, R. Spagliardi, V. Badioni, L. Cucurachi, and M. Riva
Azienda Ospedaliera Della Provincia Di Lodi, Italy

Purpose: Erdheim-Chester disease (ECD) is a rare non-Langerhans his-
tiocytosis with systemic involvement (mainly bone, heart, lung, and kid-
ney). Neurological manifestations are present in 45% of reported patients
(Lachenal F et al J Neurol 2006;253:1267-1277) and seizures in 12%.
NMR shows different patterns of involvement: infiltrative, meningeal or
both. We hereby describe epileptic manifestations and treatment in a case
of ECD.

Method: A 27 year-old man affected by histologically proved ECD
(multiple bone lesions, diabetes insipidus) was observed for 3 focal
seizures (head turning, automatisms of the right arm) followed by tonic—
clonic generalization. Neurological examination was unremarkable
except for mild cognitive impairment (MMSE 26/30). The EEG showed
slow posterior theta-delta activity, without epileptiform discharges.
NMR showed an infiltration of parietooccipital cortex bilaterally with
spreading to brainstem and cerebellum, without enhancement. Leveti-
racetam (LEV) was titrated up to 2000 mg/day.

Results: LEV was preferred for its lack of interactions with drugs used
for treatment of ECD (a polytherapy), for its simple dosing schedule and
lack of adverse events. During the follow-up (24 months) only 2 seizures
occurred, due to patient inadequate compliance.

Conclusion: Seizures are not surprising in this case of ECD if the dif-
fuse cortical involvement is considered. LEV showed to be effective.
We also underline that in the complex treatment of ECD the support
of a neurologist is needed, particularly in paucisymptomatic cases, in
which the neurological involvement may be subtle or may be the her-
alding feature.

T221

DOES LEVETIRACETAM EFFICACY CONTINUE TO
BE STABLE? RESULTS OF A LONG-TERM OPEN
LABEL STUDY ON THE EFFICACY OF LEVETIRACE-
TAM AS ADD-ON THERAPY IN REFRACTORY PAR-
TIAL EPILEPSY

G. Boero*, M. Stuppiellot, N. Specchiof, T. Francavillas§,

M. La Doganas§, L. Specchiot, P. Lamberti§, and A. La Neve§
*SS. Annunziata Hospital, Taranto, Italy; TClinic of Nervous
System Diseases, University of Foggia, Italy; IDivision of
Neurology, Ospedale Bambino Gesii, Rome, Italy; and §Epilepsy
Center, University of Bari, Italy

Purpose: To evaluate long-term efficacy of levetiracetam in maintain-
ing seizure freedom in adults with refractory partial epilepsy.

Method: Patients refractory to > 2 previous antiepileptic drugs (AEDs),
with >2 focal seizures over an 8-week baseline period, were treated with
levetiracetam. Levetiracetam was titrated up to 1000mg/day (2 weeks).
Patients with no seizures for at least 36 months were considered seizure-
free. Efficacy evaluation started after titration: number of seizure-free
patients (SFPs) and duration of seizure freedom period were considered.

Results: 119 patients were enrolled (81 F, mean age 39 years, range 11—
75, 56% remote symptomatic, mean levetiracetam dose 2300mg/day) .
Mean follow-up was 31 (0-72) months. 20 (16.8%) patients (9 on leveti-
racetam 1000 mg/day, 5 on 2000 mg/day, 6 on 3000 mg/day) were sei-
zure free for a mean period of 56 (36—72) months. In SFPs levetiracetam
was associated with 1 (10/20, 50%) or 2 (10/20, 48%) other AEDs. After
seizure freedom was attained the therapy was not modified in 10 SFPs :
in 1/10 patients seizures recurred spontaneously after 63 months. 6 SFPs
(3 triple therapy, 3 double therapy) continued to be seizure-free after 1
AED was withdrawn; 2 SFPs (1 triple therapy, 1 double therapy) contin-
ued not to have seizures when one AED dose was reduced; seizures
returned in 2 SFPs on double therapy during reduction of the associated
AED.

Conclusion: This study shows good efficacy of levetiracetam in obtain-
ing stable, long-term freedom from seizures, even after withdrawing one
add-on AED.

T222

INTRAVENOUS LEVETIRACETAM AS TREATMENT
FOR STATUS EPILEPTICUS - EXPERIENCE FROM
TWO GERMAN CENTRES

S. Berning*, F. Boesebeckt, and C. Kellinghaust

*Klinikum Osnabriick, Germany; and TDiakonie Hospital,
Rotenburg, Germany

Purpose: Status epilepticus (SE) is an important neurological emer-
gency. Although there are established drugs of first choice for its treat-
ment, potentially hazardous side effects of these agents are not
uncommon. Levetiracetam (LEV) is a novel anticonvulsant with favour-
able pharmacokinetics and good tolerability that could be a good alterna-
tive for treatment of SE when the standard drugs fail or should be
avoided.

Method: We retrospectively identified patients from two teaching hos-
pitals in northern Germany who had been treated with LEV i.v. for status
epilepticus. Their charts were reviewed regarding sociodemographic,
SE- and AED-related variables, tolerability and outcome.

Results: Thirty-two patients (15f, 17m, median age: 70 years) were
identified. LEV i.V. was administered because benzodiazepines or phe-
nytoin could not be used due to comorbitity or respiratory insufficiency,
or unsuccessful treatment with benzodiazepines (16 patients each). SE
was convulsive in three, nonconvulsive in 22, and simple focal in seven
patients. Eleven patients received LEV within the first six hours of SE.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Median bolus dose was 2000mg. LEV i.v. terminated the SE within six
hours in 17 patients (11 within 30 minutes) and within more than six
hours in seven patients without the application of additional anticonvul-
sants. LEV i.v. could not terminate SE in eight patients. We saw nausea
and emesis in one patient and clinically insignificant elevation of liver
enzymes in another patient. In 7 patients we observed sedation during
and after LEV infusion, but all of these patients had received benzodiaze-
pines immediately before LEV.

Conclusion: LEV i.v. seems to be a good alternative for treatment of SE
in elderly and multimorbid patients.

T223

A COMPARATIVE STUDY ON EFFICACY AND
TOLERABILITY OF TRADITIONAL AEDS VERSUS
OXCARBAZEPINE IN BRAIN TUMORS-RELATED
EPILEPSY

M. Maschio, L. Dinapoli, C. Carapella, A. Pompili, A. Pace,

A. Mirri, A. Fabi, A. Vidiri, and B. Jandolo

National Institute For Cancer Regina Elena, Rome Italy

Purpose: We conducted a study to compare two groups of patients with
epilepsy related to brain tumor: the first group in treatment with ox-
carbazepine (OXC), the second in therapy with traditional AEDs. Aim of
the study was to assess if there were any differences in terms of efficacy
and tolerability.

Method: We performed a prospective study on 35 patients who assumed
de novo OXC or switching from other AEDs for side effects or inefficacy.
Seizure frequency was assessed based on entries in daily seizure diaries.
We performed a retrospective chart review on 35 BT patients with tradi-
tional AEDs. Seizure frequency was assessed on number of seizures col-
lected by using clinic notes. The appearance of side effects was recorded.
Primary variable of efficacy was the mean of seizure per month and
safety variables were the drop-out for side effects and the total incidence
of side effects. In order to minimize selection bias and other source of
bias, we applied the Propensity Score technique.

Results: Statistical analysis showed for both groups a significant reduc-
tion of seizure frequency between first visit and last follow up visit
(p<0.0001) whereas the comparison between groups and interaction
Group*Visit was not significant. Fisher exact test showed a significant
difference between OXC group and Traditional AEDs group both for
total incidence of side effects (p=0.0063) and for drop out due to side
effects (p=0.0090).

Conclusion Results showed a similar efficacy of OXC and traditional
AEDs over time but different profiles of tolerability. Traditional AEDs
group had more side effects than OXC group.

T224

PREVENTION OF EPILEPTOGENESIS USING LEVETI-
RACETAM IN A RODENT MODEL OF CORTICAL DYS-
PLASIA.

R. O’Dwyer*, A. Alexopoulos*, S. Yatest, S. Nagel*, C. Tilelli*,
G. Hiremath*, and 1. Najm*

*Neurological Institute, Epilepsy Center, Cleveland Clinic,
Cleveland, OH, USA; and tUCB, Inc., Medical Affairs

Purpose: In addition to its seizure-suppressing properties levetiracetam
(LEV) has been shown to possess potential antiepileptogenic effects in
various animal models. Using a well-characterized model of cortical dys-
plasia (CD), we explored the role of postnatal administration of LEV
prior to a second hit that leads to the expression of seizures in these ani-
mals.

Method: Sixteen male Sprague Dawley rats were irradiated with
145¢GY in utero on day E17. After birth irradiated animals were divided
into two groups of eight (LEV+, LEV-). During PND42-48, the first

Epilepsia, 50(Suppl. 4):2-262, 2009
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group was given 54mg/kg s.c. LEV g8, the other received 54mg/kg s.c.
LOG60 (inactive LEV enantiomer) 8. On PNDS55 they were implanted
with epidural electrodes over the frontal and parietal regions bilaterally.
On PND60 all rats were given a convulsive dose (50mg/kg s.c.) of pentyl-
enetetrazol (PTZ; second hit) and their behavior and EEG was monitored
for a subsequent six hours.

Results: Only three LEV+ rats as opposed to 5 of 8§ LEV- rats developed
generalized tonic—clonic seizures (Racine Stage 5). Latency to the first
absence-like episode (based on Video-EEG and behavioral observation)
was longer in the LEV+ group (516s ‘b 403s vs. 268s ‘b 97s; p= 0.11).
Latency to the first myoclonic jerk was also longer in the LEV+ group
(566s b 225s vs. 400s ‘b 167s; p=0.15).

Conclusion: Postnatal LEV appears to impede of the expression of acute
seizures induced by a second hit in CD rats. These findings suggest a dis-
ease modifying effect of LEV in this animal model. Further experiments
with larger numbers are needed to confirm these results.

Funding supported by: Investigator-initiated study grant to A.V.A.
sponsored by UCB, Inc.
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PHARMACOKINETIC INTERACTION BETWEEN
ESLICARBAZEPINE ACETATE AND TOPIRAMATE IN
HEALTHY SUBJECTS

T. Nunes*, E. Sicardf, L. Almeida*, J. Huguett, J. Brunetf,

M. Lefebvret, and P. Soares-da-Silva*

*BIAL — Portela & Co, SA, S Mamede Do Coronado, Portugal;
and TAlgorithme Pharma Inc, Montreal, Québec, Canada

Purpose: To evaluate (A) the effect of eslicarbazepine acetate (ESL) on
the topiramate (TPM) pharmacokinetics, and (B) effect of TPM on the
ESL pharmacokinetics in healthy subjects.

Method: Multiple-dose, open-label, one-sequence, two parallel-group
design study (n=16/group). Each group received a sequentially ESL or
TPM alone followed by a combination of the two drugs. One group
received ESL 600 mg once-daily (QD) for 2 days and 1200 mg QD for 6
days, followed by coadministration of ESL 1200 mg QD and TPM 100
mg QD for 2 days, ESL 1200 mg QD and TPM 100 mg twice-daily (BID)
for 2 days, and then ESL 1200 mg QD and TPM 200 mg QD for 15 days.
The other group received TPM 100 mg QD for 2 days, 100 mg BID for 2
days, and 200 mg QD for 4 days followed by coadministration of ESL
600 mg QD and TPM 200 mg QD for 2 days, and then ESL 1200 mg QD
and TPM 200 mg QD for 17 days. End/start of treatment geometric mean
ratios (GMR,%) and 90% confidence intervals (90%CI) were calculated
for Cmax and AUCO0-24 of eslicarbazepine (major metabolite) and TPM
at Day 8 and Day 27.

Results: (A) Following ESL 1200 mg, TPM Cmax and AUC0-24 GMR
(90%CI) were 82% (77%; 85%) and 82% (80%; 84%), respectively. (B)
Following TPM 200 mg, eslicarbazepine Cmax and AUC0-24 GMR
(90%CI) were 87% (81%; 93%) for Cmax and 93% (89%; 96%), respec-
tively.

Conclusion: (A) ESL caused a small decrease (18%) on TPM systemic
exposure. (B) No effect of TPM on ESL pharmacokinetics was observed.
Supported by BIAL — Portela & Co, SA.

T226

BIOEQUIVALENCE OF FINAL TABLET FORMULA-
TION AND RESEARCH TABLET FORMULATION OF
ESLICARBAZEPINE ACETATE IN HEALTHY VOLUN-
TEERS

R. Lima*, T. Vasconcelos*, R. Cerdeira*, M. LefebvreT,

E. Sicardf, T. Nunes*, L. Almeida*, and P. Soares-da-Silva*
*BIAL — Portela & Co, SA, S Mamede Do Coronado, Portugal;
and tAlgorithme Pharma Inc, Montreal, Quebec, Canada
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Purpose: To investigate the bioequivalence of the final tablet formula-
tion of eslicarbazepine acetate (ESL) and the tablet formulation used in
pivotal clinical studies.

Method: Single centre (Algorithme Pharma, Quebec, Canada) consist-
ing of three single-dose, randomized, two-way crossover sub-studies in
healthy subjects. In each substudy (n=20), the bioavailability of BIA 2-
005 (active metabolite) following a given ESL tablet strength (400 mg,
600 mg or 800 mg) of the final formulation (Test) was compared with the
corresponding tablet strength of the research formulation (Reference),
under fasting conditions. The statistical method for testing bioequiva-
lence was based upon the 90% confidence interval (90%CI) for the Test/
Reference geometric mean ratio (GMR) for Cmax, AUCO-t and AUCO-a.
Bioequivalence was to be assumed when the 90%ClI fell within the rec-
ommended acceptance interval 80.00%; 125.00%.

Results: The Test/Reference GMR and 90%CI for BIA 2-005 were as
follows: 400 mg tablets C 105.37% (99.57%; 111.52%), 102.83 (99.19%;
106.61%) and 102.83% (99.13%; 106.66%) for Cmax, AUCO-t and
AUCO-a, respectively; 600 mg tablets"C 102.65% (97.27%; 108.33%),
102.40% (99.00%; 105.93%) and 102.38% (98.97%; 105.90%) for
Cmax, AUCO-t and AUCO-p, respectively; 800 mg tablets"C 104.16%
(95.44%; 113.67%), 100.34% (97.85%; 102.90%) and 99.88% (97.65%;
102.16%) for Cmax, AUCO-t and AUCO-a, respectively.

Conclusion: The 90%CI of all pharmacokinetic parameters of interest
(Cmax, AUCO-t, and AUCO-p) fell within the acceptance range of
80.00%; 125.00%. Therefore, bioequivalence of the final tablet formula-
tion and the tablet formulation used in the pivotal clinical trials of ESL
has been demonstrated.

Supported by BIAL- Portela & Co, SA.

T227

DOSAGE FORM PROPORTIONALITY AND FOOD-
EFFECT OF THE FINAL TABLET FORMULATION OF
ESLICARBAZEPINE ACETATE IN HEALTHY VOLUN-
TEERS

C. Fontes-Ribeiro*, T. Macedo*, T. Nunest, C. Neta*,

T. VasconcelosT, R. Cerdeirat, R. Limat, J. Rochaf,

A. Falcatildeo?, L. Almeidat, and P. Soares-da-Silvat

*CEB — Bioavailability Studies Centre, AIBILI, Coimbra,
Portugal; TBIAL — Portela & Co, SA, S. Mamede Do Coronado,
Portugal; and $4Health Ltd, Cantanhede, Portugal

Purpose: A) To investigate the effect of food on eslicarbazepine acetate
(ESL) pharmacokinetics. B) To investigate the dosage form proportional-
ity of the final tablet formulation.

Method: Single centre (CEB, Coimbra, Portugal), randomized, 3-way
crossover study in 18 healthy subjects. Subjects received a single oral
800 mg dose of ESL following a standard meal in one period, and follow-
ing 10 hours of fasting in two periods. The statistical method was based
upon the 90% confidence interval (90%CI) for the Test/Reference geo-
metric means ratio (GMR) for Cmax, AUCO-t and AUCO0-a. Bioequiva-
lence was assumed when the 90%CI fell within the 80.00%; 125.00%
acceptance interval.

Results: Following oral administration of a 800 mg tablet in fed (Test)
and fasting (Reference) conditions, the Test/Reference GMR (%) and
90%CI for BIA 2-005 (active metabolite) were 100.96% (94.08%;
108.35%), 96.79% (94.34%; 99.32%) and 96.75% (94.27%; 99.29%) for
Cmax, AUCO-t and AUCO-a, respectively. Following a single 800 mg
dose in the form of 1x800 mg tablet (Reference) and in the form of 2x400
mg tablets (Test), the Test/Reference GMR and 90%CI for BIA 2-005
were 100.78% (93.91%; 108.16%), 100.37% (97.82%; 102.99%) and
100.48% (97.91%; 103.13%) for Cmax, AUCO-t and AUCO-a, respec-
tively.

Conclusion: A) The presence of food did not change the ESL pharmaco-
kinetics. B) The bioequivalence criteria between the 400 mg and 800 mg

tablets were met. Since the 400 mg, 600 mg and 800 mg tablets are homo-
thetic, it can be assumed that the 600 mg tablet is bioequivalent to the 400
mg and 800 mg tablets. Supported by BIAL- Portela & C SA.

T228

A ONE YEAR FOLLOW-UP, OPEN-LABEL AND OBSER-
VATIONAL STUDY OF THE EFFICACY AND TOLERA-
BILITY OF ZONISAMIDE

A. Marinas-Alejo*, B. Girdldez*, A. Molinst, J. Salas-Puig?,

J. Sdnchez§, A. Gil-Nagel¥|, V. Villanueva**, and J. Serratosa*
*Fundacion Jiménez Diaz. Madrid, Spain, THospital Josep
Trueta. Gerona, Spain.; {Hospital Central De Asturias. Oviedo,
Spain.; §Hospital U. Virgen De Las Nieves. Granada, Spain;
YHospital Ruber Internacional. Madrid, Spain, and **Hospital
La Fe. Valencia, Spain

Purpose: To analyze the efficacy and tolerability of zonisamide (ZNS)
in partial seizures at 12 months in daily clinical practice conditions.

Method: Patients with partial seizures started on ZNS as add-on therapy
between 2006 and 2007 were included. Patients were evaluated at base-
line and at months 3, 6 and 12. The following data were collected: age,
gender, age at onset of epilepsy, seizure and epilepsy types, etiology,
monthly seizure frequency, adverse events and number of previous anti-
epileptic drugs (AEDs). Response was analyzed in 12 month completers
and defined as a >50% reduction in monthly seizure frequency in the last
6 months, compared with the one-year pre-ZNS treatment.

Results: Seventy-three patients were enrolled in the study. After one
year, 36/73 patients (49.3%) continued on ZNS. Drop-outs were related
to side effects or lack of efficacy. Mean seizure frequency at baseline was
15/month and mean number of AEDs used in the past was 4.11. The mean
number of concomitant AEDs was 2.03. Mean ZNS dose at month 12
was 351.6 mg/d (range 200-500). The responder rate was 58.3% (21/36).
Seizure freedom was achieved in 7/36 (19.4%). Adverse events were
experienced in 44/73 (60.2%) and resulted in withdrawal in 26 (35.6%).
The most common adverse events were somnolence, weight loss and
headache.

Conclusion: In this long term study, ZNS showed efficacy in 58.3% of
patients in daily clinical practice conditions. Tolerability was good in this
drug-resistant population.

T229

STATUS EPILEPTICUS ASSOCIATED WITH INTER-
FERON BETA-1A-TREATMENT IN A PATIENT WITH
SYMPTOMATIC FOCAL EPILEPSY DUE TO MULTI-
PLE SCLEROSIS

K. Goetz-Trabert*, A. Carius*, S. Dedner*, and

A. Schulze-Bonhage*

*Epilepsy Centre Freiburg, Germany

Purpose: A 38-year-old patient suffering from symptomatic focal epi-
lepsy due to multiple sclerosis received treatment with Interferon Beta-1a
(30 ug i.m. weekly) and developed recurrent status epilepticus.

Method: Case report.

Results: The patient suffered from relapsing-remitting MS from age 19.
Starting from age 26, the patient developed symptomatic focal epilepsy
with simple partial, complex partial and secondarily generalized seizures,
the first manifestation was status epilepticus. The patient was seizure free
for approximately ten years under valproate monotherapy. In close time
correlation to the initiation of therapy with interferon Beta-1a, the patient
suffered from status epilepticus, and the treatment was changed to a com-
bination of valproate and levetiracetam. Under this therapy, status epilep-
ticus occurred again repeatedly during the following two years, and

Epilepsia, 50(Suppl. 4):2-262, 2009
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levetiracetam was increased while valproate being kept stable at thera-
peutic dosage. MRI showed general atrophy with typical supra- and infra-
tentorial lesions. There were bitemporal subcortical lesions, no further
temporal pathology and only slight progression of multiple sclerosis over
that year. Therapy with interferon Beta-1a was stopped and subsequently
changed to natalizumab.

Conclusion: Therapy with interferon Beta-1a is a widely used treatment
option of multiple sclerosis and usually tolerated well. In patients with
symptomatic epilepsy due to multiple sclerosis, treatment should occur
keeping in mind that epilepsy may worsen and the serious complication
of status epilepticus might occur.

T230

SAFETY AND TOLERABILITY OF LACOSAMIDE: A
SUMMARY OF ADVERSE EVENTS IN EPILEPSY CLIN-
ICAL TRIALS

V. Biton*, N. Fountaint, F. Rosenow}, A. Gil-Nagels,

T. Sullivan¥|, D. HebertY|, and P. Doty

*Clinical Trials, Inc., TUniversity of Virginia, USA; {Philipps-
University, Marburg, Germany,; §Hospital Ruber Internacional,
Madrid, Spain; and §Schwarz Biosciences (A Member of The
UCB Group)

Purpose: To analyze safety and tolerability of lacosamide, a new drug
candidate under investigation as adjunctive therapy for partial-onset sei-
zures.

Method: Subjects receiving at least 1 dose of placebo or lacosamide in
three fixed-dose, randomized, double-blind, placebo-controlled Phase II/
IIT clinical trials (SP667, SP754, SP755) were pooled. Adverse events
(AEs), laboratory parameters, ECGs, vital signs, and body weight were
evaluated.

Results: In these trials, 944 subjects were randomized to lacosamide
(200mg/day [n=270], 400mg/day [n=471], or 600mg/day [n=203]) and
364 subjects were randomized to placebo. Most subjects (78%) were
exposed to lacosamide for at least 85 days; 85% of subjects randomized
to lacosamide were receiving 2C3 concomitant AEDs, most commonly
carbamazepine, lamotrigine, levetiracetam, valproic acid, topiramate,
oxcarbazepine, and phenytoin. The overall percentage discontinuing
treatment was 13%, 18%, 23%, and 38% for the placebo, 200, 400, and
600mg/day lacosamide groups, respectively. The most common reasons
for discontinuation were AEs (14%) and withdrawal of consent (4%).
Frequently reported treatment emergent AEs (occurring in 10% of the
pooled lacosamide group) versus placebo were dizziness (31% vs 8%),
headache (13% vs 9%), nausea (11% vs 4%), and diplopia (11% vs 2%).
Dizziness, nausea and diplopia appeared dose-related, with highest inci-
dence in the 600mg/day group. Across all lacosamide groups, no clini-
cally relevant concerns were observed on laboratory parameters, ECGs,
vital signs, or body weight measurements. A small, dose-related increase
in PR interval was observed.

Conclusion: Lacosamide was generally well tolerated when combined
with up to three concomitant AEDs. A dose relationship was seen for fre-
quently reported nervous system and GI adverse events.

T231

EFFICACY AND SAFETY OF LACOSAMIDE AS AN
ADJUNCTIVE TREATMENT FOR PARTIAL-ONSET
SEIZURES

S. Chung*, M. Sperlingt, V. Biton], G. Krauss§, M. Beaman€|,

D. HebertY|, and S. Study Group

*Barrow Neurological Institute, AZ, USA; TThomas Jefferson
University, PA, USA; {Clinical Trials, Inc.; §Johns Hopkins
Hospital, Maryland, USA; and Y Schwarz Biosciences, Inc.,

(A Member of The UCB Group)

Epilepsia, 50(Suppl. 4):2-262, 2009
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Purpose: To investigate the efficacy and safety of lacosamide as adjunc-
tive treatment in subjects with partial-onset seizures taking 1-3 concomi-
tant antiepileptic drugs (AEDs).

Method: Subjects (N=405) reporting 8 seizures with a <21-day seizure-
free period during an 8-week baseline were randomized (1:2:1) to pla-
cebo, lacosamide 400 or 600mg/day (bid), respectively. Concomitant
AEDs remained stable throughout the trial. A 6-week titration to the
randomized dose in 100mg/week increments preceded a 12-week mainte-
nance phase. Efficacy was evaluated by seizure frequency data. The
safety evaluation included analyses of adverse event (AE), vital sign,
clinical laboratory, body weight and ECG data.

Results: Median percent reduction in seizure frequency per 28 days was
20.8%, 37.3%, and 37.8% for placebo, lacosamide 400 and 600mg/day,
respectively. Both lacosamide doses significantly reduced seizure fre-
quency compared to placebo (400mg/day: P=008; 600mg/day: P=.006).
The 50% responder rates were 18.3%, 38.3%, and 41.2% for placebo, la-
cosamide 400 and 600mg/day, respectively. Both lacosamide doses were
statistically significant over placebo for the responder rate analysis
(400mg/day: P.001; 600mg/day: P.001). Among completers, nine were
seizure-free: 0, 4 (2.5%) and 5 (8.1%) in the placebo and treatment
groups, respectively. Most common AEs (10% in any lacosamide group)
included dizziness, nausea, diplopia, blurred vision, vomiting, headache,
tremor, abnormal coordination, somnolence, and nystagmus. Lacosamide
had no clinically relevant influence on vital sign, laboratory, body weight
and ECG variables.

Conclusion: In this trial, oral lacosamide (400 and 600mg/day) signifi-
cantly reduced seizure frequency in patients with partial-onset seizures
and was generally well tolerated with dose-related side effects.

T232

LACOSAMIDE HAS LOW POTENTIAL FOR DRUG-
DRUG INTERACTION

D. Thomas*, U. Scharfenecker®, B. Nickel*, P. Dotyt,

W. Cawello*, and R. Horstmann*

*Schwarz Biosciences GmbH, (A Member of The UCB Group),
Monheim, Germany; and TSchwarz Biosciences Inc. (A Member
of The UCB Group), Raleigh, NC, USA

Purpose: To investigate the pharmacokinetic drug-drug-interaction
(DDI) potential of lacosamide, an investigational drug currently under
development for the treatment of epilepsy and diabetic neuropathic pain.

Method: Data from preclinical studies as well as from nine Phase 1 trials
(N=184 subjects), a Phase 2 trial (N=91 patients) and three Phase 3 trials
of subjects with partial onset seizures with or without secondary general-
isation (N=1,311) were evaluated.

Results: In vitro lacosamide is not substantially metabolized and shows
no or low potential to inhibit or induce CYP isoforms. Additionally, since
lacosamide has low binding to plasma proteins (<15%), drug displace-
ment interactions are unlikely. In DDI trials with healthy subjects, lacosa-
mide did not affect the pharmacokinetic profile of carbamazepine
(CYP450 inducer) or valproic acid (CYP450 inhibitor) and was similarly
unaffected by co-administration of these drugs. In another Phase 1 trial of
extensive and poor CYP2C19 metabolizers, the activity of CYP2C19 had
no clinically relevant effect on lacosamide plasma concentrations. Fur-
ther, the rate or extent of absorption of lacosamide was unaffected by the
coadministration of food. DDI trials with metformin, digoxin, omepra-
zole and the oral contraceptive Microgynon showed no relevant influence
of these drugs on lacosamide and vice versa. Additionally, in Phase 3
clinical trials, no influence of lacosamide on plasma concentrations of
common antiepileptic drugs and no clinically relevant changes in lacosa-
mide plasma concentrations were observed.

Conclusion: Based on preclinical, clinical pharmacology and clinical
trial results showing the lack of drug-drug interactions, lacosamide
appears to have a low potential for such interactions in clinical use.
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T233

LEVETIRACETAM IN SEIZURE EMERGENCY SITUA-
TIONS

E. Rosati* G. Muscas*, C. Di Bonaventurat, and

A. Giallonardo¥

*Careggi Hospital, Florence, Italy; and T University

‘La Sapienza’, Rome, Italy

Purpose: To analyze the efficacy and safety of levetiracetam (LEV) in
patients with seizure emergency situations including status epilepticus
(SE).

Method: We screened, from a retrospective 2 year database of two adult
tertiary referral hospitals, patients with SE treated with LEV. The diagno-
sis of the condition which will lead to the administration of LEV or other
AEDs was done by an expert neurologist on the basis of all clinical, labo-
ratory and instrumental parameters.

Results: The sample included 18 patients (8 male, median age 70
years, range 43-90 years) with convulsive and nonconvulsive SE. Ele-
ven cases had acute aetiology and 7 remote symptomatic epilepsy.
Patients received an intravenous (i.v.) benzodiazepine as first-line
treatment and LEV (6 administered i.v. and 12 through a nasogastric
tube) was the second-line treatment in 5, third-line in 7 and four-line
in 6. In 8 critically ill patients with refractory SE serum levels docu-
mented adequate absorption. In 3/4 patients with early or established
SE, seizure activity ceased and didn’t recur after LEV administration.
Eight/14 patients with refractory SE, showed symptoms and EEG
improvement within the first 24 hours after LEV administration; of the
remaing 6 patients, 3 died and the other improved (up to 96 hours). No
major adverse effects were registered, although less prominent changes
may have been masked by the already severely compromised condition
of these patients.

Conclusion: LEV should be considered for critically ill patients with
SE. The drug seems to be effective and safe according to the data for this
small cohort.

T234

CLINICAL EFFECT OF A SWITCH FROM AN ORIGI-
NAL TO A GENERIC AGENT IN DRUG-RESISTANT
EPILEPSY—PROSPECTIVE STUDY

P. Czapinski, and E. Czapinska

Epilepsy And Migraine Treatment Centre, Krakow, Poland

Purpose: Approximately 1/3 of physicians are anxious to employ gen-
eric drugs in epilepsy treatment, 2/3 fear deteriorated seizure control fol-
lowing a switch, recurrent seizures or poorer tolerance of a new drug.

Method: In a group of 646 patients with drug-resistant epilepsy with
partial seizures aged 18—66 years, who were treated with 1-3 new gen-
eration antiepileptic agents, a switch was made from an original to a
generic drug. The group included 68 patients with two original agents
switched to generic drugs. The investigations were carried out in
patients in gabapentin (GBP) n=182, lamotrigine (LTG) n=284 or topi-
ramate (TPM) n=160.

Results: A switch of either of the above original agents to generic
drugs did not result in increasing seizure frequency (mean seizure fre-
quency per month before and after a switch was 8.2 vs 8.0 in GBP
group, 6.7 vs 6.9 in LTG group and 9.9 vs 9.6 in TPM group). The
percentage of patients that needed to be switched back to the original
medication was 0-2.1%. In the LTG group, even switching the drug
several times in consequence of pharmacy substitution did not affect
seizure frequency.

Conclusion: It appears that the use of generic drugs in patients with
drug-resistant epilepsy is fully justified.

T235

LACOSAMIDE: AN INTERIM EVALUATION OF LONG-
TERM SAFETY AND EFFICACY AS ORAL ADJUNC-
TIVE THERAPY IN SUBJECTS WITH PARTIAL-ONSET
SEIZURES

W. Rosenfeld*, N. Fountaint, G. Kaubrysi, L. Heinzen§, and

C. McShea§

*The Comprehensive Epilepsy Care Center For Children And
Adults, St. Louis, MO, USA; {University of Virginia School of
Medicine, Charlottesville, VA, USA; {Vilnius University Hospi-
tal, Vilnius, Lithuania; and §Schwarz Biosciences, Inc. (A Mem-
ber of The UCB Group), Research Triangle Park, NC, USA

Purpose: Lacosamide is an antiepileptic drug under investigation as
adjunctive treatment for partial-onset seizures. This interim report from
an open-label follow-on trial evaluates long-term safety and effectiveness
of lacosamide in subjects with partial-onset seizures.

Method: Subjects enrolled in this open-label extension following partic-
ipation in previous, double-blind or open-label trials. Dosage adjustment
of lacosamide (100-800mg/day) and/or concomitant AEDs (if applica-
ble) was allowed to optimize tolerability and seizure reduction. Adverse
events (AEs), vital signs, body weight, clinical laboratory data, ECG, and
continuous and categorical analyses of seizure frequency based on sub-
ject diaries were evaluated.

Results: of the 370 enrolled subjects, 76.8%, 60.5%, and 55.7% had
>12, >24, or >30 months of lacosamide exposure at the time of this
interim analysis. Across all subjects, the median lacosamide modal dose
was 400mg/day; 30.8% of subjects had a modal dose of 600-800mg/day.
Common AEs (10%) were dizziness, headache, fatigue, nasopharyngitis,
diplopia, upper respiratory tract infection, nausea, coordination abnor-
mal, contusion, vision blurred, vomiting, skin laceration, and sinusitis.
Discontinuations due to AEs were 11.1%; dizziness (1.6%) was the only
event leading to discontinuation in >1% of subjects. Long-term lacosa-
mide treatment was not associated with changes in hematology, clinical
chemistry, vital signs or body weight. A small increase in median PR
interval (5-9ms) was observed. The median percent reduction in 28 day
seizure frequency during open-label treatment from Baseline was 45.9%;
the V50% responder rate was 46.6%.

Conclusion: Long-term (jU5.5 years), open-label lacosamide as adjunc-
tive treatment for partial-onset seizures was generally well tolerated and
reduced seizure frequency.

T236

A REVIEW OF THE ASSOCIATIONS BETWEEN SEC-
OND GENERATION ANTIEPILEPTIC DRUGS (AEDS)
ON SLEEP AND DAYTIME FATIGUE IN ADULT
PATIENTS WITH EPILEPSY

M. Mychaskiw*, and D. Hoffmant

*Pfizer Inc, New York, NY, USA; and TPfizer Inc, New London,
CT, USA

Purpose: There is a complex and reciprocal interaction between epi-
lepsy and its treatment on sleep and daytime fatigue. The current review
synthesizes published data on associations between sleep, daytime tired-
ness/fatigue and eight second generation antiepileptic drugs (AEDs;
gabapentin, lamotrigine, levetiracetam, oxcarbezepine, pregabalin, tiaga-
bine, topiramate, zonisamide) in adult patients with epilepsy.

Method: Literature search was performed in electronic databases
(MEDLINE [1990-2008], EMBASE [1990-2007], Cochrane Central
Register of Controlled Trials [2007]). Reference lists of published arti-
cles were searched. Controlled studies published in the English language
were reviewed.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Results: Twelve studies met criteria for review. Second generation oral
AEDs varied in terms of their impact on both objective and subjective
aspects of sleep and daytime fatigue. Patients using either lamotrigine or
topiramate did not differ from controls on any outcome assessed. Patients
using levetiracetam did not differ from controls on objective sleep out-
comes, but findings from an objective measure of daytime sleepiness
showed significant increases in napping episodes and duration. Compared
to controls, patients on levetiracetam reported significant improvements
on subjective assessments of sleep quality and significant worsening on
feeling alert in the morning and on wakening. Compared to controls,
patients using pregabalin demonstrated significant improvements on
number of awakenings and subjective reports of previous night’s sleep,
sleep disturbance and sleep quantity, with no differences in perceived day-
time fatigue. Gabapentin improved sleep by increasing slow wave sleep.

Conclusion: The differential impact of second generation AEDs on
aspects of sleep and daytime fatigue may be important considerations
when selecting among available treatments for epilepsy.

T237

LEVETIRACETAM IN DRUG RESISTANT PATIENTS
WITH JUVENILE ABSENCE EPILEPSY

V. Chiesa, A. Vignoli, E. Zambrelli, F. La Briola, R. Canger, and
M. Canevini

Regionale Epilepsy Center, Ospedale San Paolo, Brazil

Purpose: Juvenile absence epilepsy (JAE) is an age-related idiopathic
generalized epilepsy characterized by the recurrence of typical absences,
frequently associated with generalized tonic—clonic seizures. The
response to therapy is good, but in different studies 24—40% of patients
result not completely controlled by classical drugs (VPA, LTG, ESM)
(Wolf P et al. In: J. Roger et al, Epileptic Syndromes in infancy, child-
hood and adolescence. John Libbey, 2002; 331-334.). There is at present
no study specifically investigating newer antiepileptic drugs in JAE.
Levetiracetam is known to be effective in juvenile myoclonic epilepsy
(Genton P et al. Epil Disord 2000; 2:209-212), and recently it resulted to
be effective in eyelids myoclonia with absences (Striano P et al. Epilepsia
2008; 49:425-430). The aim of our report is to evaluate the effectiveness
of levetiracetam in drug resistant patients with JMA.

Method: We studied retrospectively all patients with JAE followed at
present in our Epilepsy Centre (n =49), looking for drug resistant patients
that have been treated at some point with levetiracetam.

Results: InourEpilepsy Center49 patients with JAE are actively followed
up (25 females, 14 males; mean age 40,3 years). 13 patients (10 females, 3
males; mean age 37.4 years) were not seizure free with classical drugs. In 6
drug resistant patients we started levetiracetam (mean dosage of 2250 mg/
die), and 4 of them became seizure free (mean follow up of 16 months).

Conclusion: Even if we experienced the use of levetiracetam only in
few patients with JAE, our data suggest that it could be a good therapeutic
option.

T238

EURAP GERMANY: UPDATE ON SUPPLEMENTATION
OF FOLIC ACID AND VITAMIN K DURING PREG-
NANCY AND BREAST-FEEDING IN EPILEPSY
PATIENTS

V. Gaus*, I. Cobant, R. Kretz*, B. Wandschneider*,

W. Henrich*, and B. Schmitz*

*Charité Universititsmedizin Berlin, Germany; and TEpilepsy
Centre, Bethel, Bielefeld, Germany

Purpose: Periconceptional lack of folic acid is associated with a higher
rate of foetal malformations, especially neural tube defects. Some AED
have been shown to alter the folate metabolism and to decrease folate
blood levels. Preconceptional supplementation of folic acid is therefore

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

recommended for all women planning a pregnancy. Women treated with
AED are advised to take higher doses (4—10mg/d). Enzyme-inducing
AED can aggravate degradation of vitamin K and promote vitamin-K-
deficiency in neonates which can lead to foetal haemorrhage due to a lack
of vitamin-K-dependant coagulation factors.

Method: EURAP is an international prospective study to investigate
pregnancies with AED-exposition. The primary objective is to assess the
risk of major foetal malformations but further pregnancy-related data are
also collected. In Germany additional information about vitamin-K-sup-
plementation and breastfeeding is obtained.

Results: Until March 2008 in 435 of the completed prospective pregnan-
cies information about folic acid supplementation is available: In 49,9%
the application of folate started preconceptional, 74,2% of these women
received doses between 4 and 10mg/d. In 397 cases vitamin-K-related
data were obtained: 13,3% of the women were given vitamin K prenatally
and 54,9% of the children received vitamin K postpartal (80,5% p.o.).
40,9% (159 of 388 documented cases) of the EURAP-women breastfeed.

Conclusion: With only half of the patients receiving folic acid precon-
ceptional and only ¥4 of these in an appropriate dose the german therapy
standards need to be improved in this matter. Compared to the German
general population, the low amount of women who breast-feed is remark-
able (86% vs. 41%).

T239

ADVERSE EFFECTS OF NEWER AND OLDER ANTIEPI-
LEPTIC DRUGS IN PATIENTS WITH EPILEPSY: A POP-
ULATION SURVEILLANCE STUDY

P. Striano*, ¥, J. Cramery, L. Hlinkova§, A. Bergmann¥,

C. Baukens**, P. Edrich**, and S. Buyle**

*Epilepsy Centre, Federico Il University, Naples, Italy; tUnit of
Muscular And Neurodegenerative Diseases, Istituto ‘G. Gaslini’,
Genoa, Italy; Yale University And Epilepsy Therapy Project,
Orange, CT, USA; §Neurologicka Ambulance, Prague, Czech
Republic; {Neurologie, Neuburg/Donau, Germany; and **Glo-
bal Medical Affairs CNS, UCB Pharma SA, Brussels, Belgium

Purpose: To explore the adverse effects (AEs) of newer and older an-
tiepileptic drugs (AEDs) in patients with epilepsy.

Method: This observational, cross-sectional, noninterventional study
investigated AEs in epilepsy patients (age >=4y), stable on 1-2 AEDs for
>=3m, using standardized physician-completed questionnaires.

Results: 1,019 patients (47.6% male), mean age 31.5y (4-85y) were
included. 56.9% and 43.1% of patients took 1 or 2 AEDs. 71.3% took
older AEDs (or combination older+newer) and 28.7% newer AEDs exclu-
sively. Most frequently used older AEDs: valproate (47.7%), carbamaze-
pine (23.7%); newer AEDs: lamotrigine (21.9%), levetiracetam (17.9%),
oxcarbazepine (11.2%). Overall 68.3% patients reported >=1 AE (61.3%
on newer AEDs; 71.1% on older AEDs). 66.0% patients on monotherapy
reported >=1 AE (61.6% on newer AEDs; 68.4% on older AEDs). Patients
on newer AEDs were significantly less likely to report >=1 AEs (OR 0.64,
95%CI 0.46-0.89, p=0.0079). Changes in treatment/dose occurred at the
study visit for 22.8% (17.5% on newer AEDs; 24.9% on older AEDs) with
most frequent reasons (newer vs. older): lack of efficacy (6.2% vs. 7.8%);
AEs (4.1% vs. 8.4%); freedom from seizures (3.8% vs. 4.0%). Levetirace-
tam- (n=182) or lamotrigine- (n=223) treated patients were significantly
less likely to report >=1 AEs (levetiracetam OR 0.33 [95%CI 0.19-0.56,
p<0.0001]; lamotrigine OR 0.51 [95%CI 0.31-0.84, p=0.0082]) or mod-
ify treatment (levetiracetam OR 0.33 [95%CI 0.19-0.57, p<0.0001];
lamotrigine OR 0.52 [95%C10.32-0.85, p=0.0088]).

Conclusion: Patients on newer AEDs were less likely to report AEs.
Patients treated with levetiracetam or lamotrigine were less likely to
report AEs and change treatment.

Study sponsored by UCB.
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T240

PHARMACOKINETICS, SAFETY AND TOLERABILITY
OF BRIVARACETAM IN HEALTHY ELDERLY SUB-
JECTS

M. Sargentini-Maier*, M. Homery+t, and A. Stockis*

*UCB Pharma SA, Braine-L’Alleud, Belgium; and TBiotrial SA,
Rennes, France

Purpose: The efficacy and safety of brivaracetam are currently investi-
gated in confirmatory trials in patients with epilepsy, in the dose range
between 5 and 150 mg/day. The purpose of the study was to assess the
pharmacokinetics, safety and tolerability of brivaracetam in healthy
elderly subjects.

Method: Sixteen healthy male and female subjects (ten aged 65-75 and
six aged >75 years) were evaluated after 200 mg single dose and 10-day
twice-daily oral administration of brivaracetam. Pharmacokinetic param-
eters were calculated from plasma and urine concentration versus time
profiles. Safety and tolerability were assessed by recording of adverse
events, laboratory tests and neurological examinations.

Results: Absorption of brivaracetam was rapid, with median time to
peak plasma concentration occurring at 1.5 hours. Plasma concentrations
decayed mono-exponentially, with a median half-life of 7.7 hours (range
6.5-9.8) and 8.6 hours (range 7.8-11.4) in the 65-75 and >75 years
groups, respectively. Steady-state plasma clearance of brivaracetam in
elderly males was slightly lower (0.74 mL/min/kg) than in young healthy
males (0.83 mL/min/kg). Brivaracetam was generally well tolerated.
Adverse events were of mild intensity, transient and comparable to those
observed in a younger population. No clinically relevant abnormalities
were observed in laboratory parameters, vital signs or neurological exam-
inations.

Conclusion: In healthy elderly subjects, the pharmacokinetics and toler-
ability of brivaracetam were comparable to those observed in a younger
population, indicating that no dose adjustment of brivaracetam in elderly
patients would be required. Study sponsored by UCB.

T241

PHARMACOKINETICS OF BRIVARACETAM IN SUB-
JECTS WITH HEPATIC IMPAIRMENT AND IN
MATCHED HEALTHY CONTROLS

Y. Horsmans*, M. Sargentini-Maier¥, and A. StockisT

*Saint Luc University Hospital, Universite Catholique De Lou-
vain (UCL), Brussels, Belgium and TUCB Pharma SA, Braine-
L’Alleud, Belgium

Purpose: Brivaracetam is partially metabolized by hepatic-CYP-depen-
dent pathways. The objective was to characterize the effect of increasing
hepatic impairment on its disposition relative to matched healthy con-
trols.

Method: 26 subjects (age 37-71 years, 7 female, 19 male) stratified
according to Child-Pugh classification for mild (A; n=6), moderate (B;
n=7) and severe (C; n=7) hepatic impairment and matched healthy con-
trols (n=6) received a single oral dose of 100 mg brivaracetam. Plasma
and urine concentrations of brivaracetam and metabolites were measured
over 96h.

Results: The geometric mean plasma half-life of brivaracetam was 9.8h,
14.2h, 16.4h and 17.4h in healthy controls and in subjects in classes A, B
and C. The area under the plasma concentration-time curve (AUC) was
29.7 (healthy controls), 44.6 (class A), 46.7 (class B), and 47.1 ug.h/mL
(class C). The AUCs of brivaracetam and of the acid metabolite in liver-
impaired subjects were 1.5-1.6 and 1.6—1.9-fold higher than in healthy
controls. The AUCs of the hydroxy-and hydroxy-acid metabolites were
reduced to 60-20% and 50% of healthy controls. All adverse events were
mild to moderate, and their incidence was similar in the four groups.

Conclusion: The relative importance of brivaracetam biotransformation

pathways is altered in hepatic impairment, with a decrease in the CYP-

dependent hydroxylation pathways and a concomitant increase of the for-

mation of the acid metabolite (pharmacologically inactive). Dose adjust-

ment is not mandatory but the starting dose may be considered on a case-

by-case basis, according to individual response and safety/tolerability.
Study sponsored by UCB.

T242

STEADY-STATE PHARMACOKINETICS OF RETIGA-
BINE AS ADJUNCTIVE THERAPY IN PATIENTS WITH
EPILEPSY

G. Loewen*, H. Mansbach*, P. Shin*, A. Leyco*,

B. Abou-Khalilt, R. Armstrong$, R. Aung-Din§, R. LeroyY,

and W. Rosenfeld**

*Valeant Pharmaceuticals International, USA; TVanderbilt Uni-
versity Medical Center, Nashville, TN, USA; $Asheville Neurol-
ogy Specialists, Asheville, NC, USA; §Ovelace Scientific
Resources, Inc., Sarasota, FL, USA; §Comprehensive Epilepsy
Care Center For Children & Adults, St. Louis, MO, USA; and
**The Comprehensive Epilepsy Care Center For Children &
Adults, USA

Purpose: To determine steady-state pharmacokinetics (PK) of retiga-
bine (RTG) when administered Q8H as adjunctive therapy in patients
with refractory partial-onset seizures.

Method: Patients who had enrolled into a long-term, open-label exten-
sion of a multicenter, double-blind Phase 3 trial in which patients were
randomized to retigabine (RTG) or placebo added to 1-3 AEDs were eli-
gible to enter the PK study. Patients had to be on a stable RTG dose that
had been adjusted according to clinical need. After an overnight fast in
patients on stabilized dosages, blood samples were drawn before the first
daily dose, and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, and 8 hours postdose.

Results: Plasma concentrations were analyzed in 15 Caucasian patients
(7 males; 8 females; mean age, 39 yrs). Stabilized RTG dosages (mg/
day): 600, n=2; 900, n=4; 1050, n=4; 1200, n=5. Mean (+SD) Cmax (pg/
mL): 600 RTG, 0.94(0.18); 900 RTG, 1.01(0.37); 1050 RTG, 1.43(0.33);
1200 RTG, 1.85(1.00). Mean (+SD) trough plasma concentrations (pg/
mL): 600 RTG, 0.51(0.02); 900 RTG, 0.34(0.16); 1050 RTG, 0.74(0.28);
1200 RTG, 0.89(0.16). Mean (+SD) average plasma concentrations (pg/
mL) over 8-hr dosing interval: 600 RTG, 0.68(0.01); 900 RTG,
0.66(0.26); 1050 RTG, 1.07(0.23); 1200 RTG, 1.34(0.64). Mean Tmax
according to stabilized dosage: 1.0, 1.0, 1.4, 2.3 hrs, respectively.

Conclusion: Pharmacokinetic parameters of RTG, the first specific
KCNQ channel opener, increase with daily dosage over a range of 600
(200Q8H) to 1200 (400Q8H) mg.

Funded by Valeant Pharmaceuticals International.
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T243

HEMICONVULSION-HEMIPLEGIA-EPILEPSY SYN-
DROME: FOCAL SEIZURES WITH ABDOMINAL PAIN
AND SEIZURE OUTCOME AFTER ANTERIOR TEMPO-
RAL LOBECTOMY (ATL)

G. Baumgarten, M. Kurthen, G. Krdmer, and T. Grunwald

Swiss Epilepsy Centre Zurich, Zurich, Switzerland

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Purpose: The rare hemiconvulsion-hemiplegia-epilepsy syndrome
(HHE) is supposed to be caused by prolonged hemiconvulsive febrile sei-
zures in childhood resulting in a hypoxic cerebral edema. Patients suffer
from hemiparesis and pharmacoresistant focal epilepsy. Up to now, the
most common epilepsy-surgical approach to treatment has been func-
tional hemispherectomy.

Method: A 1.5 year old girl developed a right-sided hemiconvulsive
status epilepticus due to sustained fever. She recovered with an ipsilat-
eral hemiparesis and drug-resistant focal seizures. On admission in
2006, the 20 year old left-handed woman’s main complaints were fre-
quent and severe abdominal cramps sometimes evolving into automo-
tor seizures. Several gastroenterological workups had not found any
pathological results. MRI showed leftsided hemiatrophy of the brain
and hippocampal sclerosis. During video-EEG-monitoring we recorded
several focal seizures with abdominal pain as main clinical symtom
and left temporal onset and course of the ictal EEG. Functional MRI
demonstrated right-sided language dominance and unilateral right tem-
poral activation during memory tasks. Since the patient did not want to
take the risk of a postoperative hemianopsia, left-sided ATL was per-
formed. Since then, the patient has remained seizure-free for more than
one year.

Conclusion: In accordance with earlier studies (Eschle D et al. Mayo
Clin Proc 2002; 77 (12): 1358-60), our case demonstrates that abdominal
pain can be caused by focal seizures originating within the mesial tempo-
ral lobe. Moreover it shows that ATL is a promising epilepsy surgical
approach in selected HHE-patients (Kim DW et al. Neurology 2008; e-
Pub ahead print).

T244

A SERIES OF 34 PATIENTS WITH RASMUSSEN’S
ENCEPHALITIS: CLINICAL COURSE, EEG- AND MRI
FINDINGS

M. Tokarzewski*, F. Woermann*, M. Hoppe*, 1. Tuxhornt, and
B. Polmann-Eden’

*Bethel Epilepsy Centre, Bielefeld, Germany, TEpilepsy Center-
Neurologic Institute, Cleveland Clinic Foundation, Cleveland,
OH, USA; and }Dalhousie University, Halifax, Canada

Purpose: Rasmussen encephalitis (RE) is a rare epilepsy syndrome
manifesting primarily in childhood characterized by unilateral, progress-
sive hemispheric inflammation of unknown etiology. Refractory focal
epilepsy and epilepsia partialis continua, progressive hemiparesis,
hemianopsia and cognitive decline are the cardinal features. Our retro-
spective study analyses the longitudinal course of the electroclinical and
imaging features of 34 patients.

Method: 34 patients (range 1.8 — 14.7 years at first seizure) presenting
between 1988 and 2006 in the Bethel Epilepsy Centre were studied and
included clinical parameter: age onset, seizure types, status epilepticus
(SE), Todd’s paresis, EEG patterns and MRI findings.

Results: Three distinctive phases could be identified in 90% patients
which were categorized as: prodromal=PP, acute =AP and residual=RP.
Focal and generalized SE presentation most often occurred in the AP of
RE and was particularly correlated with bad prognosis when found as an
initial symptom. 76% of RE patients had focal slowing on EEG already
in the PP, mainly in the temporocentral region. Epileptiform activity
was seen in 72% of the PP and in 100% of the AP. Signal increase on
MRI was progressive over time (22% PP, 44% AP, 93% RP); local atro-
phy was present in already 11% of the PP subgroup and 100% when RP
was reached.

Conclusion: Despite the heterogeneity of the clinical course, there was a
striking intercorrelation between clinical, functional (EEG) and morpho-
logical (MRI) data reflecting continuous progression of the disease and
allowing subcategorization in at least 3 subgroups.

Epilepsia, 50(Suppl. 4):2-262, 2009
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T245

STATUS IN SYMPTOMATIC EPILEPSY. FREQUENCY
AND TYPES

J. Marquez Sanchez*, and F. Marquez Danielt

*Private Practice, Spain, and THospital Sant Jaume Olot /
Hospital Joisep Trueta Girona, Spain

Purpose: To determinate the frequency and types of status in symptom-
atic epilepsy.

Method: We did a retrospective study in a group of 1609 patients
between 1 month old and 94 years old, visited between 1974 and 2007.
All patients had been diagnosed of epilepsy by clinical criteria and com-
plimentary test, such as EEG, MRI, CT, blood tests. Data base programs
used were Open Acces IV initially and Microsoft Acces posteriorly.

Results: From the total of 1609 patients, 764 (47,5%) were catalogued
of symptomatic epilepsy corresponding to 17,8% to cerebral tumors,
14,4% to anoxia-encephalopathy, 12,3% to cranioencephalic trauma,
9,4% to vascular malformations, 8,63% to alcoholism, 7,2% to stroke,
5,7% to AIDS, 5,2% to infections (meingitis-meningoencephalitis),
19,3% to other causes. From a total of 94 patients with status, 64 (8,3%)
belonged to the group of symptomatic epilepsy and 30 to the idiopatic
group. The most frequent cause was cerebral anoxia (25% ot the total of
status) followed by cerebral tumors (20,3%). The rest of causes had fre-
quencies between 7 and 11%.

Conclusion: Epileptic status is 2,3 more frequent in symptomatic epi-
lepsy than in idiopatic epilepsy. The main cause of symptomatic epilepsy
is cerebral anoxia followed by tumors. The rest of causes have a much
lower frequency.

T246

INSUFFICIENT EFFECT OF IMMUNOMODULATORY
THERAPY ON SEIZURE ACTIVITY IN ADULT-ONSET
RASMUSSEN’S ENCEPHALITIS (A-RE)

M. Tormasiovd, J. Janéo, E. Feketeovd, E. Klimovd, and

D. Kozdkovd*

Pavol Jozef Safarik University, Slovak Republic

Purpose: Immune system is proposed to play a key role in the unclear
pathogenesis of RE, therefore IVIG is recommended as the first-line
immunotherapy in patients with A-RE.

Case report: A 35 year old male with normal history of psycho — motor
development, whose disease onset occurred at the age of 20 with sporadic
partial simplex seizures, followed 8 years later by secondary generalized
epileptic seizure, then frequent secondary generalized partial complex
seizures and several status epilepticus with postictal left hemiparesis.
The first signs of epilepsia partialis continua on left upper extremity
appeared 14 years after onset. Gradually cognitive deficit has developed.
At present, the patient experiences pharmacoresistant, mostly insular sei-
zures from frontal operculum almost every day. Repeated MRI studies
showed progression of hemiatrophy in right FTP cortex, hippocampus
and caudate nucleus. EEG recordings revealed slow-wave abnormity
over frontal quadrants and right FT epileptiform activity, later in the
course of the disease bilateral FCT epileptiform discharges occurred. In-
terictal SPECT and FDG-PET proved severe hypoperfusion and hypome-
tabolism involving FTP lobes. Routine blood and standard
immunological serum and CSF tests were normal. Fifteen years after
onset, IVIG was administered in therapeutic dose of 0.4 g/kg/day 5 days
in a month, repeated 8 times. As the immunomodulatory therapy showed
ineffective, corticotherapy was introduced, initiating methylprednisolon
400mg/m2/day without improvement.

Conclusion: No beneficial effect on seizure frequency was achieved
despite application of recommended therapy. We suppose that late timing
of immunotherapy is crucial for treatment failing.
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T247

CHROMOSOMAL ABNORMALITIES IN EPILEPSY:
WHAT EVIDENCE IS THERE THAT ASSESSMENT
BEYOND THE EPILEPSY ALONE IS IMPORTANT?

J. Budden, and S. Sisodiya

UCL Institute of Neurology, UK

Purpose: To examine the literature on the complex needs of people with
additional needs to epilepsy due to a chromosomal disorder. To identify
associated features and evidence of interventions to improve health.

Method: A literature review was performed using PubMed. Additional
sources of evidence included contact with patient charities and support
groups. (Unique and the Wolf Hirschhorns Support Trust). Reference
lists of retrieved articles were examined for relevant citations.

Results: Evidence (mainly from case studies) of 33 patients included in
5 studies of Miller Dieker Syndrome and 38 patients included in 5 studies
of Wolf Hirschhorns syndrome showed epilepsy to be the most common
feature. Seizures occurred in 88% and 90% respectively. There was a
considerable range of manifestations. Common features related to
growth, nervous system, craniofacial abnormalities, cardiovascular, and
urogenital complications. Some features may have a significant effect on
mortality. Respiratory tract infections were the leading cause of mortal-
ity. Recent reports suggest the emergence of cancer should be taken into
consideration during long-term follow-up.

Conclusion: Chromosomal abnormalities are increasingly recognized in
genetic studies. Clinically, few chromosomal syndromes associated with
epilepsy are widely recognized. Literature highlighted bias in publica-
tions towards identifying genes and detection of these conditions. There
was a significant lack of positive interventions. Evidence suggests whilst
epilepsy may dominate the clinical picture attention should be drawn to
other possible features. The lack of literature on the natural history high-
lights the need for evaluations at initial diagnosis to establish extent of
disease, symptomatic management of complications and long term ongo-
ing surveillance.

T248

MULTIFOCAL CORTICAL DYSPLASIA: A REPORT OF
SIX CASES

S. Fauser*, H. Huppertz¥, B. Steinhoff}, K. Strobli,

A. Schulze-Bonhage*, and J. Zentner§

*Epilepsy Center, University of Freiburg, Germany; TSwiss
Epilepsy Center, Ziirich, Switzerland; {Epilepsy Center Kork,
Kehl-Kork, Germany, and §Department of Neurosurgery,
University of Freiburg, Germany

Purpose: Focal cortical dysplasia (FCD) is generally considered as a cir-
cumscribed area of cortical dyslamination. In histological investigations,
however, dyslamination sometimes appears disseminated rather than
confined to a single patch. Also EEG and volumetric MRI investigations
pointed to a more widespread brain involvement. Here we present six
patients with MRI evidence of multifocal FCD.

Method: Allsix patients were referred to the Epilepsy Center of the Uni-
versity of Freiburg, Germany, between 2002 and 2007.

Age at epilepsy onset ranged from O to 18 years (mean 5 years, median
0.5 years), age at invasive recordings/surgery ranged from 3 to 41 years
(mean 21.8 years, median 22.5 years). Five patients underwent epilepsy
surgery. Histological findings in FCD were classified according to Pal-
mini. Additionally, genetic investigations were performed in order to
assess possible mutations in the genes for tuberous sclerosis complex
(TSC).

Results: In five of six patients, the FCDs were located in the same hemi-
sphere, one case presented with bilateral FCDs. Seizures arouse from

both FCDs in 4 patients, in one patient seizures started exclusively from
the hippocampus, in another patient the second lesion only showed inte-
rictal activity. In patients with removal of both FCDs (n=4) the histologi-
cal subtype was identical in both lesions and was classified as Palmini
type 2. Four of 5 operated patients became seizure-free. None of the
patients had mutations in the TSC genes.

Conclusion: FCD can be multifocal showing different degrees of epi-
leptogenicity. Removal of both lesions leads to a good postoperative out-
come. Multifocal FCD seems not to be related to tuberous sclerosis.

T249

ANTIBODIES TO GLUTAMIC ACID DECARBOXYLASE
IN PATIENTS WITH ETIOLOGICALLY UNCLEAR EPI-
LEPSIES

M. Malter, C. Elger, and C. Bien

University of Bonn, Germany

Purpose: Antibodies (abs) to glutamic acid decarboxylase (GAD) have
been detected in patients with different otherwise unexplained CNS dis-
orders including epilepsies. Here, we studied a cohort of patients with eti-
ologically unclear epilepsies for the presence of GAD abs in serum.

Patients and Method: From a database of 139 patients admitted for eti-
ologically unclear epilepsy and suspected immunological origin (2002—
2007), patients with the typical GAD ab staining pattern on indirect
immunohistochemistry on rat brain and a positive result on a radioimmu-
noprecipitation assay were evaluated.

Results: We identified eight patients with elevated GAD abs titers.
These patients could be divided into two groups: one group contained
five patients with recent (<5 years) limbic encephalitis (LE)-like presen-
tation (one patient with a definite diagnosis based on histological analy-
sis; four with otherwise unexplained temporomedial MRI signal
increase); all were young females (19-47 years of age at disease onset);
all received a steroid therapy under which all patients improved on neuro-
psychological testing; seizures, however, persisted in all cases; no further
atrophy of the temporomesial structures was observed on follow-up
MRIs. The remaining three patients had divergent clinical appearance
and normal brain MRIs. Two of them had type-I-diabetes. None of these
patients received an immunotherapy.

Discussion: GAD abs may define another subgroup of LE besides para-
neoplastic LE and VGKC ab-associated LE. Characteristics of this sub-
group are an onset of disease at young age, female gender, temporo-
mesial MRI signal increase, and cognitive (but not epilepsy-wise)
improvement under steroid therapy.

T250

ALEXIA AS THE SOLE MANIFESTATION OF PARTIAL
SEIZURE INDUCED BY READING TEXT IN THE
MOTHER BUT NOT THE FOREIGN LANGUAGE, IN A
PATIENT WITH READING EPILEPSY: A CLINICAL,
VIDEO-EEG, MRI, AND FMRI STUDY

S. Giannakodimos*, I. Kapsalakis*, D. VergenelakisT,

P. Toulast, and S. GotsisT

*Epilepsy Clinic, Neurology Department, General Hospital of
Athens, Greece; and TEncephalos-Euromedica Center Athens,
Greece

Reading epilepsy (RE) is a form of epilepsy, where epileptic seizures
are induced by reading. Rarely, reading-induced seizures have been
reported with ictal alexia as the prominent clinical symptom. A case of
RE with alexia as the sole manifestation of reflex seizures to reading

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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text in the mother but not the foreign language is reported. A 28-year
old right-handed computer-programmer, presented following his sec-
ond-ever GTCS. On questioning, multiple, stereotyped, frequent (>2/
month), and brief (of ~ 20 sec duration) episodes were reported to
occur during the previous 5 years. During the episodes the patient
experienced a sudden difficulty in word recognition, resulting in stop-
ping reading, with no other ictal symptoms. Both GTCS were preceded
by the described episodes. Symptoms occurred only when the patient
was reading text in his mother language (Greek) but not in foreign lan-
guage (English) despite that he was daily reading texts in English.
English language was learned after the age of 8 years. A video-EEG
with long periods of reading both English and Greek texts was per-
formed. Partial seizures with ictal alexia and a secondary GTCS were
recorded only during reading Greek text. Ictal EEG showed discharges
of rhythmic theta at SHz over the left temporoparietal area, lasting 5—
20 secs. Alexia was the sole ictal symptom. MRI-brain was normal.
fMRI showed different activation areas during reading texts in English
and Greek, a finding which may explain the ictal symptoms. The clini-
cal, video-EEG and fMRI findings in this patient may suggest that
alexia as the sole manifestation of partial seizures in RE may result
from ictal dysfunction of the comprehension of written language
responsible area of the dominant hemisphere.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Genetics

T251

ASSOCIATION ANALYSIS AND MUTATION SCREEN-
ING OF CANDIDATE GENES FOR PHOTOSENSITIVI-
TY IN THE CHROMOSOMAL REGION 13Q31

S. Von Spiczak*, T. Sandert, H. Muhle*, S. Kara®, I. Helbig*,

J. Hampef, S. Schreiber}, and U. Stephani*

*Clinic of Neuropediatrics, University Hospital Schleswig-
Holstein, Campus Kiel, Kiel, Germany; TCologne Center for
Genomics, University of Cologne, Cologne, Germany, and
Institute for Clinical Molecular Biology, Christian-Albrechts
University, Kiel, Germany

Purpose: Photosensitivity (photoparoxysmal response, PPR) is a com-
mon highly heritable EEG trait frequently associated with idiopathic gen-
eralized epilepsy (IGE). As IGE syndromes are clinically and genetically
heterogeneous disorders, we used PPR as an endophenotype to unravel
the complex genetic background of these syndromes.

Method: Based on a genome-wide linkage study, which showed a sus-
ceptibility locus for photosensitivity on chromosome 13q31 (Tauer et al.
Ann Neurol 2005;57:866-873), we performed linkage disequilibrium
mapping of this candidate region (84 to 98 Mb) by investigating 155 sin-
gle nucleotide polymorphisms (SNPs) localized approximately every 90
kb in 293 German photo-sensitive subjects (175 “PPR only”” and 118
“PPR and IGE”") and 700 population controls.

Results: Associations at the type-I error level of p < 0.05 with PPR were
found for: 1) ten SNPs located in intron 2 of the GPC6 gene (glypican 6,
involved in cell growth and division); 2) three SNPs located in intron 1 of
FARPI (a protein linking the cytoskeleton to the cell membrane); and 3)
one SNP in intron 5 and intron 12 of RANBPS (mediating nucleocyto-
plasmic transport).

Conclusion In contrast to studies where candidate genes are chosen
based on functional aspects and their presumed impact on epileptogene-
sis, we were able to identify three positional candidate genes — GPC6,
FARP1 and RANBP5 — for photosensitivity without applying a priori
hypotheses. The importance of these candidate genes is currently investi-
gated by sequence analyses.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

T252

WHOLE GENOME LINKAGE ANALYSIS IN A FAMILY
WITH TALKING-INDUCED JAW JERKS AND PHOTO-
SENSITIVITY.

D. Kasteleijn- Nolst Trenité*, 1, A. Badert, G. de Haani, H.
Schippers§, D. Lindhoutf, W. Perquin€|, P. van Domburg**, and
B. Koelemant

*University La Sapienza Rome Italy; TUniversity Medical
Center Utrecht, Utrecht, The Netherlands; {Stichting Epilepsie
Instellingen, Heemstede, The Netherlands; §Mesos Medisch
Centrum Oudenrijn, Utrecht, The Netherlands; Y{Medisch
Cenrum Haaglanden, Den Haag, The Netherlands and
**Laurentiusziekenhuis, Roermond, The Netherlands

Purpose: Mapping a susceptibility gene by linkage analysis in a three-
generational family (27 normal intelligent subjects; age 14- 87 years)
with a dominant clinical picture consisting of speaking-evoked jaw jerks
starting at the age of around 50, limb jerks, complaints related to visual
stimuli since puberty and a photoparoxysmal reaction(PPR).

Method: Eighteen family members (10 F,8 M) have been investigated
with standardized intermittent photic stimulation with frequencies
ranging from 2-60 Hz (Grass PS33)in three eye conditions. All four
subjects with speaking evoked jaw jerks had also jerks in the limbs
provoked by light and a PPR still in their fifties. Another four subjects
had jerks esp. provoked by flickering lights and a PPR and one a “‘sub-
clinical” PPR. DNA samples were available from 21 family members,
including the clinically affected oldest family member (mother of the
proband, a teacher in her fifties). The family was genotyped using the
Ilumina linkage panel chip and whole genome linkage analysis was
performed.

Results: Suggestive linkage was found on chromosome 19 with a LOD
score of 2.8. The LOD-minus-1 confidence interval gave a region con-
taining around 12 genes. None of these genes are ion- channels.

Conclusion: Although jaw jerks have been connected exclusively with
reading epilepsy, in our family these seemed to be connected with speak-
ing and an age above 50. Interestingly, they all started with photosensitiv-
ity in broad sense in adolescence and had jerks in the limbs as well. We
discuss some interesting candidate genes that are located in the linked
region. Marie Curie Grant on Visual Sensitivity MEXCT-CT-2005-
024224 FP6 EU program.

T253

ASSOCIATION ANALYSES OF METABOTROPIC
GLUTAMATE RECEPTOR GENE (GRM4) POLY-
MORPHISMS WITH IDIOPATHIC GENERALIZED
EPILEPSIES (IGES) AND PHOTOPAROXYSMAL
RESPONSE

H. Muhle*, V. Gaust, S. von Spiczak®, S. Kara*, H. Lerchel,

Y. Weberi, A. Lie-KleefussS, C. Elger§, and T. Sandert, 9|
*University Hospital Kiel, Germany; TCharité University Medi-
cine, Berlin, Germany; {University of Ulm, Germany; §Univer-
sity of Bonn, Germany,; and ¢ University Cologne, Germany

Purpose: The gene encoding the group III metabotropic glutamate
receptor GRM4 is located on the chromosal segment 6p21.3 where tenta-
tive susceptibility genes for juvenile myoclonic epilepsy (JME) and
photoparoxysmal response (PPR) have been mapped. PPR occurs fre-
quently associated with idiopathic generalized epilepsies (IGE). The
present candidate gene association study tested whether variation of the
GRM4 gene confers susceptibility to idiopathic generalized epilepsies
(IGE) or photosensitivity.
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Method: The case-control cohorts included 564 IGE unrelated
patients, 313 patients exhibiting PPR and 733 population controls of
German descent. Association analysis was carried out for 17 single
nucleotide polymorphisms (SNPs) located in the genomic GRM4
sequence for all IGE patients as well as for two IGE syndromes (juve-
nile myoclonic epilepsy (215 JME patients), childhood absence epi-
lepsy (175 CAE patients)) and the PPR group (313 PPR probands).
Those patients were included in the genome wide association analysis
(EPICURE project).

Results: Allelic associations were detected between IGE and seven
GRM4 SNPs (p: 0.037 — 0.0036), as well as in JME and five SNPs (p:
0.042-0.0106) and CAE and two SNPs (p: 0.0466 — 0.0021). No signifi-
cant association was found for PPR.

Conclusion: Our association study suggests that genetic variation of
GRM4 confers susceptibility to IGE but not to PPR.

T254

POLG MUTATIONS CAUSE SEVERE EARLY ONSET
EPILEPSY WITH LIVER FAILURE

P. Isohanni*, T. Lonngvist*, T. Linnankivi*, J. Uusimaal,§,

A. Harjut, A. Paetau¥, H. Kalimo¥|, L. Valanne**,

A. Suomalainent, and H. Pihko*

*Hospital For Children and Adolescents, Helsinki University
Central Hospital, Helsinki, Finland; TBiomedicum-Helsinki,
University of Helsinki, Helsinki, Finland; }University of Oulu,
Oulu, Finland; §Clinical Research Center, Oulu Univerity Hos-
pital, Oulu, Finland; §|University of Helsinki, Helsinki, Finland;
and **Helsinki Medical Imaging Center, University of Helsinki,
Helsinki, Finland

Purpose: Mutations in mitochondrial polymerase-gamma (POLG) can
present from infancy to adulthood with variable clinical presentations
like Alpers-Huttenlocher syndrome, recessive ataxia-neuropathy syn-
drome (MIRAS) and PEO (progressive external ophtalmoplegia). We
describe five Finnish patients of infantile/childhood-onset encephalo-
pathy with compound heterozygous missense mutations in POLGI1
gene.

Method: Patients were evaluated clinically. Neuroradiological and neu-
rophysiological investigations were done. Muscle biopsy was performed
with respiratory chain enzyme analysis and immunohistochemical stud-
ies. Neuropathological examination was performed on two patients.
POLGI gene was sequenced.

Results: We found 5 children with 5 different mutations in POLG1. All
patients had either W748S or A467T mutation, the other mutation varied.
The disease onset was encephalitis-like with vomiting, decreased con-
sciousness and recurring seizures progressing to epilepsia partialis con-
tinua and status epilepticus, myoclonias, hemiparesis, ataxia, tremor and
visual disturbance. Age at onset was 9 months — 6 years. Elevated liver
transaminases were detected, often connected with the start of an-tiepi-
leptic medication, but the administration of sodium valproate caused irre-
versible liver failure. Patients died 5 months-11 years after disease
onset. They had no typical mitochondrial pathology in muscle biopsy or
respiratory chain enzyme analysis. EEG findings consisted of focal slow
wave or spike-slow wave discharges shifting from one hemisphere to the
other. MRI findings included transient lesions and atrophy; laminar corti-
cal necrosis and hippocampal atrophy were seen in neuropathological
examination.

Conclusion: POLG mutations are an important cause of early-onset
encephalopathy with severe epilepsy, and sodium valproate is toxic to
these patients and can lead to fatal liver failure.

T255

MUTATIONAL ANALYSIS FOR REPETITIVE FEBRILE
SEIZURES AND SPORADIC FEBRILE SEIZURES PLUS
IN JAPANESE

G. Fukuma*, A. Ishii*, J. Wang+t, H. Kurahash}, S. Miyakes§,

S. Kaneko¥|, and S. Hirose*

*School of Medicine, Fukuoka University, Fukuoka, Japan;
+Qilu Hospital, Shandong University, Jinan, China; Nagoya
University Graduate School of Medicine, Nagoya, Japan; §Kag-
awa Prefectural Central Hospital, Takamatsu, Japan; and

Y[ School of Medicine, Hirosaki University, Hirosaki, Japan

The prevalence of febrile seizures (FS) in Japanese is significantly high
compared to that in the rest of the world suggestive of a unique trait for
FS of Japanese. FS may be repetitive whereas frequent FS followed by
FS beyond 6 years of age and/or afebrile seizures is differently defined as
FS+. FS+is also a cardinal manifestation of autosomal dominant epilepsy
referred to as generalized epilepsy with FS+ (GEFS+). As causes of
GEFS+, mutations of the genes encoding Na+ channel subunits have
been identified. The aim of this study is to see if mutations of such genes
underlie repetitive FS and sporadic FS+ in Japanese. We recruited 30
individuals with FS+ consisting 19 males and 11 females ranging from 1
to 23 years old (mean 8.63) at the study and 53 individuals with FS con-
sisting 36 males and 17 females from 1 to 29 years old (mean 5.75).
Genetic abnormalities within exons and their flanking introns of the
genes encoding major subunits of the Na+ channels (SCN1A, SCN2A,
SCN1B and SCN2B) were sought using a direct sequencing method. In
these cohorts, only one heterozygous missense mutation, D1740H in
SCNIA was found in a girl with FS+. Her epilepsy phenotype was not
narrowly-defined FS+ but similar to that of borderline severe myoclonic
epilepsy in infancy as psychomotor retardation had become evident after
6 years of age. These finding suggest that mutation of Na+ channel does
not contribute, if any, to the pathogeneses of repetitive FS and narrowly-
defined FS+ in Japanese.

T256

A GAIN-OF-FUNCTION MUTATION IN SCN2A IS ASSO-
CIATED WITH INFANTILE-ONSET EPILEPSY AND
EPISODIC ATAXIA

A. Anttonen*, Y. Liao¥, E. Liukkonen}, E. Ahonen*, H. Lerchef,
and A. Lehesjoki*

*Folkhdlsan Institute of Genetics,, University of Helsinki,
Helsinki, Finland; 1 University of Ulm, Ulm, Germany, and
{Epilepsy Unit, Hospital for Children and Adolescents, Helsinki
University Central Hospital, Helsinki, Finland

Purpose: Previously, mutations in SCN2A encoding the brain sodium
channel Nav1.2 have been associated with benign neonatal-infantile sei-
zures, a relatively mild epilepsy syndrome presenting within the first year
of life and having a favorable outcome. We screened SCN2A for muta-
tions in a group of patients with intractable epilepsy and no SCN1A muta-
tions.

Method: All coding exons of SCN2A were amplified from genomic
DNA of 28 patients and sequenced. The electrophysiological properties
of the identified mutation were studied using the patch clamp technique
and expressing the mutant human isoform of the Nav1.2 channel together
with the auxiliary betal and beta2 subunits in the mammalian cell line
tsA201.

Results: We identified a novel de novo missense mutation, ¢.788C>T
(p-Ala263Val), in SCN2A. The patient presented with infantile-onset
partial motor and tonic—clonic seizures and episodes of ataxia after 18
months of age. Electrophysiological analysis of the mutant channel
showed a threefold-enhanced noninactivating, persistent sodium current
and a slower time constant of fast inactivation. The voltage dependence
of both activation and inactivation was shifted towards more depolarized

Epilepsia, 50(Suppl. 4):2-262, 2009
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potentials and the slope factor of the steady-state fast inactivation curve
was increased leading to an increased window current.

Conclusion: SCN2A mutations may associate with both infantile sei-
zures and episodic ataxia. The gain-of-function properties of the mutant
channel could explain the neuronal hyperexcitability of pyramidal and
cerebellar neurons resulting in seizures and ataxia. A differential spatial
and temporal expression of this channel might explain the distinct age
dependence of the neurological symptoms.

T257
BENIGN CHILDHOOD EPILEPSY WITH CENTROTEM-

PORAL SPIKES FOLLOWING BENIGN NEONATAL
SEIZURES RESULTING FROM A MUTATION OF
KCNQ2

A. Ishii*, T. Miyajimat, G. Fukuma*, H. Kurahashi* 1,

J. Wang*§, S. Yasumoto*, S. Kaneko¥|, and S. Hirose*
*School of Medicine, Fukuoka University, Fukuoka; TTokyo
Medical University, Tokyo, Japan; TNagoya University
Graduate School of Medicine, Nagoya, Japan; §Qilu Hospital,
Shandong University, Jinan, China; and YSchool of Medicine,
Hirosaki University, Hirosaki, Japan

Molecular pathogenesis of benign childhood epilepsy with centrotempo-
ral (Rolandic) spikes (BECCT) remains unclear whereas mutations of the
gene encoding components of KCNQ K+ channels, KCNQ2 and
KCNQ3, have been identified as causes of benign familial neonatal con-
vulsions. Association of both epilepsy phenotypes have been reported
while only a few cases of such association were documented in relation
to the mutations of KCNQ2. We here report a girl with benign neonatal
convulsions followed by BECCT, for whom a mutation of KCNQ2 was
identified. She was born to nonconsanguineous and seizure-free parents
and had a completely normal perinatal history. From 2 days of age, she
developed tonic seizures with laterality lasting a few to 20 seconds and
the seizures became frequent but disappeared spontaneously at 14 days of
age. In the follow-up course, consecutive EEG recordings showed centro-
temporal spikes since 2 years of age, and a sylvian seizure occurred at 5
years and 8 months of age during sleep. Since carbamazepine therapy
was instituted, no seizures had been observed although the centrotempo-
ral spikes remained. Her psychomotor development was normal. A het-
erozygous deletional mutation (c.910-2delTTC or TTT, F304del) of
KCNQ2 was identified in the patient but not in the parents and thus con-
sidered to be a de novo mutation. Electrophysiological study revealed
null function of the mutant KCNQ K+ channels. This case of BECCT in a
patient who had a mutation of KCNQ2 resulting in benign neonatal con-
vulsions may give us a clue to the understanding of the molecular patho-
genesis of BECCT.

T258

VARIATION OF JME FAMILY PHENOTYPE ANTICI-
PATED BY PREVIOUS EEG CHARACTERIZATION:
CLINICAL AND GENETIC EXPLORATION

A. Martins Da Silva*, 1,1, P. Lacerda$§, L. GuedesS, J. Lopes*,

B. Lealt, 1, P. Pinho e Costat,1,§, and B. Martins da Silvat,1,§
*S Neurofisiologia-Hospital Santo Antonio — Centro Hospitalar
Porto, Portugal; TUMIB/ICBAS — Universidade Porto,
Portugal; JICBAS — Universidade Do Porto, Portugal; and
§INSA-Dr. Ricardo Jorge, Porto, Portugal

Purpose: To study the relationship between the clinical picture and
EEG patterns, after seizures occurrence in previously unaffected mem-
bers of a JME plus Photosensitivity family. To screen the EFHC1 gene
(myoclonin) for mutations in the present family.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Method: Fifteen individuals from three generations of a family
including two brothers with JME (one with Photosensitivity), three
members with only photosensitivity, and another with febrile convul-
sions were studied four years ago. Assessment of new seizure cases
was complemented by photosensitivity study protocol (Neurophys.
Clin. 1999; 29:318-24). All exons of the EFHC1 gene were submitted
to high resolution melting mutation analysis. Confirmatory sequencing
was performed.

Results: New seizures occurred recently (proband mother and niece).
Now reevaluated, their EEG findings maintain similar features, with
more expressive and frequent abnormalities. Mother had four (spontane-
ous?) CP evolving to generalized seizures. Niece had two generalized sei-
zures occurring when watching TV. Further genetic studies, including
mutation screening of the myoclonin (EFHC1) gene were carried out. No
association of clinical or EEG features with EFHC1 mutations was appar-
ent.

Conclusion: EEG changes on photic stimulation anticipate seizures
occurrence in three generations of the same family. Seizures had different
expression in different members (females are photosensitive and the male
has only JME features). Apparently the female from the first generation
was the carrier of the genetic trait subjacent to seizure and photic expres-
sion. Our results do not support the involvement of the EFHC1 gene in
the etiopathogenesis of JME in this family. This finding was not unex-
pected given the peculiar phenotypes observed.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Neuroimaging

T259

EEG-MRI STUDY IN PATIENTS WITH PARTIAL EPI-
LEPSY

L. Fedotova

Kharkov State Medical University, Ukraine

Purpose: To investigate Blood Oxygen Level Dependent (BOLD)
responses to interictal epileptic discharges (IEDs) during EEG-correlated
functional MRI (EEG-fMRI) in patients with partial epilepsy.

Method: We studied 15 patients who had a diagnosis of partial epi-
lepsy and active spiking on routine scalp EEG recording. Sessions of
continuous EEG-fMRI were recorded, and spikes (identified after
online artifact removal) were used as events in the fMRI analysis.
Regions of BOLD signal change in response to interictal epileptic dis-
charge were assessed and epileptogenic zone localization was electro-
clinically identified.

Results: 15 patients with partial epilepsy were recruited (10 males, 5
females, mean age 21.6, mean onset age range 0.5-27). 4 who underwent
EEG-fMRI were excluded from further analysis: one due to absence of
epileptic discharges, the other due to excessive head motion. Eight ses-
sions of EEG-fMRI scanning in 8 patients were obtained: 5 with activa-
tion and deactivation, one with activation only, and one with deactivation
only. Focal activations corresponding to electroclinical localization
occurred in 7 sessions, 5 of which were maximal.

Conclusion: Maximally activated areas detected by EEG-fMRI in
patients with partial epilepsy appear to be concordant with epileptogenic
areas as defined by electroclinical localization data. In most patients with
focal epilepsy, positive BOLD responses seem to be mainly in epilepto-
genic zones and the corresponding contralateral areas. Responses to
deactivation seem less associated with IEDs. So EEG-fMRI is a useful
tool to study the pathophysiological mechanisms of epilepsy and may
assist in presurgical evaluation of epilepsy.
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T260

TARIQUIDAR-INDUCED P-GLYCOPROTEIN INHIBI-
TION AT THE RAT BLOOD-BRAIN BARRIER STUDIED
BY POSITRON EMISSION TOMOGRAPHY WITH (R)-
[11C]VERAPAMIL

J. Bankstahl*, C. Kuntner, A. Abrahimi,§, R. Karch§,

O. Langeri,§, and W. Loscher®, T

*University For Veterinary Medicine Hannover, Germany,
tCenter for Systems Neuroscience, Hannover, Germany;
TAustrian Research Centers GmbH — ARC, Seibersdorf, Austria;
and §Medical University of Vienna, Austria

Purpose: The multidrug efflux transporter P-glycoprotein (Pgp) is
believed to play an important role in resistance to antiepileptic drugs.
Modulation of Pgp at the blood—brain barrier (BBB) by the highly selec-
tive inhibitor tariquidar may be a promising strategy to overcome drug
resistance by enhancing the brain penetration of antiepileptic drugs.

Method: We used small-animal positron emission tomography (PET)
and the new Pgp substrate tracer (R)-[11C]verapamil to study modulation
of cerebral Pgp activity by tariquidar in naive rats. To enable a compari-
son with human PET data, we performed kinetic modeling to estimate the
rate constants of radiotracer transport across the rat BBB. Wistar Unile-
ver rats underwent (R)-[11C]verapamil PET scans 2 hours after i.v.
administration of tariquidar (15 mg/kg).

Results: Following tariquidar administration, the distribution volume
(DV) of (R)-[11C]verapamil was 12-fold higher as compared to baseline
(3.68+0.81 versus 0.30+0.08; P=0.0007). The increase in DV could
mainly be attributed to an increased influx rate constant K1 of (R)-
[11C]verapamil into the brain, which was about 8-fold higher after tari-
quidar. A preliminary dose-response assessment provided an estimated
half-maximum effect dose (ED50) of 6.5 mg/kg (95% confidence inter-
val, 4.9-8.2).

Conclusion: Our data demonstrate that tariquidar is a potent inhibitor of
Pgp at the BBB that enhances intracerebral uptake of Pgp substrates. The
next step will be to establish a dosing protocol for tariquidar to inhibit
BBB Pgp in humans. The study was supported by the European 7th
framework program collaborative project European research initiative to
develop imaging probes for early in vivo diagnosis and evaluation of
response to therapeutic substances (EURIPIDES).

T261

TRANSIENT LESIONS IN THE SPLENIUM OF THE
CORPUS CALLOSUM IN EPILEPTIC PATIENTS

T. Prochdzka™, H. Malikova*, 1. Mareekovd*™, Z. Vojtich®,

J. Vymazal*, and M. Kalina*

*Na Homolce Hospital, Prague, Czech Republic

Purpose: Transient focal lesions in the splenium of the corpus callosum
(SCC) have been previously described in patients with several different
conditions. The objective of this study was to describe these lesions in
patients with epilepsy.

Method: We retrospectively reviewed magnetic resonance images
(MRI) of 115 adult epileptic patients who had undergone EEG monitor-
ing at the Epilepsy Center Na Homolce.

Results: of 115 epileptic patients, 2 (1,7%) had SCC lesions. One patient
had juvenile myoclonic epilepsy and MRI was performed 4 days after
discontinuation of carbamazepine therapy. The other had intractable tem-
poral lobe epilepsy, MRI was obtained 7 days after resumption of original
treatment, lamotrigine was reduced to two-thirds of the admission dose.
In both cases brain MRI revealed ovoid lesion in the SCC characterized
by high signal on T2-weighted images and no enhancement after gadolin-
ium infusion. One patient had MRI protocol supplemented by diffusion-

weighted (DW) sequences and the lesion had restricted diffusion. Both
patients were asymptomatic and a follow-up MRI showed complete reso-
lution of the SCC lesions.

Conclusion: Different pathogenetic mechanisms might be at the origin
of SCC lesions. However, in our cases, sudden antiepileptic drug (AED)
withdrawal or AED fluctuation with a consequent impact on fluid bal-
ance appears to be the most likely cause. It is important to be aware of the
benign and transient nature of the lesions in the population of patients
with epilepsy.

T262

NEUROPSYCHOLOGICAL PERFORMANCE OF
PATIENTS WITH POLG1 MUTATION AND EPILEPSY:
EVIDENCE OF MORE PRONOUNCED RIGHT THAN
LEFT HEMISPHERE DYSFUNCTION?

A. Gramstad*, T, L. Bindoff*,1, A. Lillebo*,, C. Tzoulis*,{, and
B. Engelsen*, i

*Haukeland University Hospital, Bergen, Norway; TUniversity
of Bergen, Bergen, Norway; and {Institute of Clinical Medicine,
University of Bergen, Bergen, Norway

Purpose: Mutations in polymerase a (POLG) may give rise to different
clinical symptoms including ataxia, epilepsy and cognitive dysfunction.
We have recently described the general neurological and epileptological
semiology of these patients. The latter could suggest more prominent
dysfunction of the right than the left hemisphere in patients with POLG1
mutations with genotype 467/467, 467/748 and 748/748. We investigated
if neuropsychological test results could support this hypothesis.

Method: Eight patients (6 women and 2 men, mean age at testing 22.3
years) with epilepsy and POLGI mutations with genotype 467/467 and
748/748 were tested with an intelligence test (WAIS). Four of the patients
were also given memory tests and a comprehensive neuropsychological
test battery. Differences between verbal and nonverbal IQ and memory
and neuropsychological left and right hemisphere dysfunction scales
were tested for significance (paired samples t-test; SPSS).

Results: Full scale IQ was 77.4. Verbal IQ was 84,3, nonverbal IQ was
71.8. This difference was significant (t = 5.23, p = .001). In 4 patients,
General Memory Index was 76.5 and General Neuropsychological Defi-
cit Scale was 46.8. Verbal Memory Index was 84.0, Visual Memory
Index was 68.8. Left Neuropsychological Deficit score was 9.0, Right
Neuropsychological Deficit score was 6.3. These differences were not
significant.

Conclusion: The patients had subnormal scores on cognitive tests.
POLG1 mutation was associated with a higher verbal than nonverbal 1Q
and better verbal than nonverbal memory. This may indicate more pro-
nounced right hemisphere dysfunction. However, a comprehensive bat-
tery gave no clear indication of lateralized dysfunction. Thus, further
studies are needed to clarify this.

T263

AN OPTIMIZED VOXEL-BASED MORPHOMETRIC
STUDY OF GRAY MATTER CHANGES IN PATIENTS
WITH LEFT AND RIGHT MESIAL TEMPORAL LOBE
EPILEPSY AND HIPPOCAMPAL SCLEROSIS (MTLE/
HS)

M. Pail, M. Brdzdil, R. Mareéek, and M. Mikl

St. Anne’s University Hospital and Faculty of Medicine,

Masaryk University, Czech Republic

Purpose: To determine whether the changes of the gray matter volume
or concentration differ according to the affected side in MTLE/HS syn-
drome.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Method: Gray matter volume (GMV) and gray matter concentration
(GMC) of the whole brain was assessed using voxel-based morphometry
(VBM) with or without a modulation step. Twenty patients with left-
sided MTLE/HS, 20 patients with right-sided MTLE/HS, and 40 sex- and
age-matched healthy controls were included in the study. Statistical para-
metric maps were used to compare structural changes between patients
and controls separately for the left and right-sided subgroups.

Results: Significant GMV reduction in the left MTLE/HS was observed
in the ipsilateral hippocampus, parahippocampal gyrus, amygdala, and
thalamus. Obviously more extensive GMV reduction was revealed in the
patients with right-sided MTLE/HS. In the patients of this subgroup, the
reduction of volume was detected in the ipsilateral hippocampus, para-
hippocampal gyrus, amygdala, and thalamus, but also in the ipsilateral
insula and contralateral thalamus (mediodorsal nucleus and pulvinar).
Significant GMC differences were detected in both subgroups of patients
in the hippocampus and parahippocampal gyrus only, and in the right
MTLE/HS also in the ipsilateral thalamus.

Conclusion: More extensive structural abnormalities were detected in
the right MTLE/HS subgroup. It seems that the degree and location of a
neural cell loss is dependent on the side of MTLE/HS, and that right
MTLE/HS is not a ‘mirror’ of left MTLE/HS. We confirmed neither more
widespread neuronal loss in patients with left MTLE nor identical pattern
of GM decrease in the two subgroups of patients as described in previous
studies. The study was supported by MSMT ER Research Program no.
MSM0021622404.

T264

THE CORRELATION OF BOLD CHANGE IN CONTINU-
OUS FMRI AND EEG RECORDING AT 3T MRI SCAN-
NER IN PATIENTS WITH PARTIAL EPILEPSY

E. Lee*, J. Kang* M. Songt, H. Yoon¥, J. Chungf, D. Im¥, and
H. Parkt,§

*University of Ulsan College of Medicine, Asan Medical

Center; t1fMRI Laboratory, Brain Science Research Center,
Korea Advanced Institute of Science and Technology, Daejeon,
South Korea; INeuroscience Research Institute, Gacheon
University Gil Medical Center, Korea, and §Korea Advanced
Institute of Science And Technology, Daejeon, South Korea

Purpose: Functional MRI with continuous EEG recording continuous
EEG-fMRI) in epilepsy may be useful to localize the generators of inte-
rictal epileptiform discharges (IED) by correlating BOLD signal changes
with the occurrence of epileptic spikes. This study was to analyze the spa-
tial correlation between BOLD activations and interictal spikes in
patients with partial epilepsy to find the usefulness of continuous EEG-
fMRI.

Method: A total of twenty patients underwent EEG recording with a
magnetically compatible recording system inside a 3 T MRI scan. Image
data were analyzed using SPM2 with canonical hemodynamic response
function to detect fMRI activations in each patient who had IED during
continuous EEG-fMRI. We analyzed BOLD activations and correlated
them with electro-clinical features.

Results: Among the twenty patients, eight were not analyzed because of
the absence of spikes during recording (n=4) and poor-quality EEGs de
to pulse artifacts (n=4). Ten of the remaining twelve patients with spikes
showed BOLD activation areas. Among them, nine patients showed
BOLD activation concordant with EEG and MRI abnormalities, whereas
BOLD activation in one patient was not. Two patients who had BOLD
activation were performed epileptic surgery, and BOLD activation areas
were well correlated with epileptic foci.

Conclusion: In our study, BOLD activation areas in continuous fMRI-
EEG were well correlated with EEG and MRI findings. Continuous
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fMRI-EEG study may be useful to localize the epileptic zone in presurgi-
cal evaluation of epileptic patients. This work was partly supported by
the Korean Ministry of Science and Technology (grant no. M1-0107-07-
0001).

T265

SIMULTANEOUS RECORDING OF INTERICTAL EEG
AND FUNCTIONAL MAGNETIC RESONANCE IN
THREE PATIENTS WITH PARTIAL REFRACTORY
EPILEPSY. USEFULNESS OF THIS TECHNIQUE IN
EPILEPSY SURGERY

1. Maestro*, A. Donaire*, M. Carrenio*, S. Fernandez*,

N. Bargallo*, C. Falcon¥, and J. Rumia*

*Hospital Clinic Barcelona, Spain; and TIDIBAPS-BBN,
Barcelona, Spain

Purpose: Simultaneous recording of electroencephalogram (EEG) and
functional magnetic resonance (FMRI) in epileptic patients is a novel
technique that can help to localize the irritative and epileptogenic zones
during presurgical evaluation. We present three patients with focal
refractory epilepsy who underwent interictal combined EEG-fMRI stud-
ies.

Method: Three patients with refractory focal epilepsy who underwent
prolonged video-EEG monitoring in our epilepsy unit are reported. They
all had MRI, SISCOM and PET. One of the patients was also studied with
subdural electrodes. All patients underwent interictal simultaneous EEG-
FMRI study. Sequential analysis of fMRI was performed applying the
framework of general lineal model.

Results: The EEG recording of interictal epileptiform activity during
fMRI showed, interictal spikes starting over the right frontocentral region
in patient 1, interictal spikes over both fronto-central regions in patient 2,
and generalized spikes and polyspikes and wave in patient 3. The simul-
taneous fMRI showed activation over the right frontocentral region in
patient 1, over the left frontal cortex in patient 2 and over the right frontal
region in patient 3, concordant with SISCOM, PET and invasive EEG
recording.

Conclusion: Simultaneous recording of EEG and fMRI may be a useful
tool during presurgical evaluation of refractory epileptic patients. Areas
showing increase in BOLD signal during interictal discharges correlated
with areas involved in seizure generation as shown by other tests of func-
tional neuroimaging and invasive studies. Interictal EEG-fMRI may help
to localize the irritative and epileptogenic zones.

T266

3T MR SPECTROSCOPY IN DRUG-RESISTANT TEM-
PORAL LOBE EPILEPSY WITH HIPPOCAMPAL
ABNORMALITIES

S. Battaglia®, A. Marliani*, V. Clementit, M. Maffei*,

D. Zimatoref, R. Agati*, G. Rubboli*, L. Volpi*, R. Michelucci*,
P. Tinuper§, C. Tassinari§, M. Giulioni*, and G. Marucci|
*Bellaria Hospital, Bologna, Italy; tGE Healthcare Technolo-
gies, GE Healthcare, Bologna, Italy; Radiology, Fellow,
University of Bari, Italy; §Neurologic Clinical Institute of
Bologna University, Italy, and YSection of Pathology University
of Bologna, Bellaria Hospital, Italy

Purpose: 3T MR systems allows more accurate anatomical investiga-
tions and more precise MRS studies. Proton magnetic resonance spec-
troscopy (1H-MRS) of hippocampal regions might provide lateralizing
informations in the presurgical evaluation of patients with drug-resistant
temporal lobe epilepsy (TLE).
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Method: From December 2005 to March 2008 we performed 3T 1H-
MRS (Signa Excite system, GE) on bilateral hippocampal regions in 17
patients (7 males — 10 females, aged from 27 to 50) suffering from intrac-
table TLE associated with mesial temporal sclerosis (MTS). All patients
underwent surgery; pathological examination of surgical specimens dem-
onstrated MTS in all cases, with associated cortical dysplasia in some.
1H-MRS spectra were obtained by a PRESS sequence with TE 35 ms,
TR 2000 ms. Data postprocessing was performed using LCModel. The
tNAA/Cr, tNAA/Cho, tCho/Cr, mI/Cr, Glx/Cr ratio were calculated and
compared with data collected from 12 healthy volunteers. Data from
patients versus normal subjects, and data from the affected hippocampus
versus the contralateral healthy, one were compared and statistically
evaluated (Student’s t-test).

Results: Our preliminary analysis shows: (1) a statistically significant
(p<0.01) bilateral reduction of tNAA/Cr in hippocampal regions in
patients as compared to normal subjects; (2) in all patients a statistically
significant increase (p<0.01) of the mI/Cr ratio in the affected hippocam-
pus as compared to the contralateral one.

Conclusion: Our study demonstrates concordance between increased
hippocampal ml/Cr ratio and pathological hippocampus; an additional
interesting finding was the bilateral reduction of hippocampal NAA/Cr
ratio as compared to normals, suggesting metabolic abnormalities in both
hippocampi.

T267

THE COMPARISON BETWEEN ICTAL SPECT AND IN-
TERICTAL PET IN RELATION TO ICTAL SCALP EEG
PATTERNS IN PATIENTS WITH UNILATERAL HIPPO-
CAMPAL SCLEROSIS

G. Lee™ E. Lee* K. Im*, J. Kim¥, J. Kim*, J. Lee*, S. Lee*, and

J. Kang*

*University of Ulsan College of Medicine, Asan Medical Center,
Seoul, Korea; and TKorea University College of Medicine, Guro
Hospital, Seoul, Korea

Purpose: The interictal hypometabolism on PET may be correlated with
ictal hyperperfusion on SPECT. The aim of this study was to compare
hypometabolic area on PET with ictal hyperperfusion area on ictal
SPECT according to initial ictal EEG patterns in the HS-MTLE to find
the relationship between ictal and interictal changes.

Method: Twenty patients with surgically proven HS-MTLE were classi-
fied into 2 groups based on initial ictal discharge frequency on scalp
EEG: those with a sustained regular 5- to 9-Hz with a restricted temporal
or subtemporal distribution (group 1, N=8) vs those with an irregular 2-
to 5-Hz with a widespread distribution (group 2, N=12). PET results of
each group were compared with age- and sex matched controls to identify
regions of significant hypometabolism by SPM2. Ictal SPECT images
were spatially normalized to SPECT templates using SPM2. Significant
decreases in glucose metabolism or significant increases in cerebral per-
fusion were estimated at a threshold of p <0.001, uncorrected for multiple
comparisons.

Results: Interictal hypometabolism on PET and ictal hyperperusion on
SPECT in group 2 were larger than those in group 1. The areas of ictal
hyperperfusion on SPECTs were larger than those on PETs in both
groups. The hyperperfusion areas on SPECT in both types included ipsi-
lateral hippocampal area, basal ganglia, and thalamus, wider in group 2.
No significant between-group difference was found in clinical character-
1stics.

Conclusion: This study showed that hypometabolic area on PET was
well correlated with ictal hyperperfusion area according to initial ictal
EEG patterns in the HS-MTLE.

T268

HEMODYNAMIC RESPONSE RELATED TO INITIA-
TION VS. PROPAGATION OF INTERICTAL SPIKES
CAN BE DISCRIMINATED USING EEG SOURCE IMAG-
ING AND EEG-FMRI DATA

S. Vulliemoz, R. Thornton, R. Rodionov, M. Guye, and L. Spinelli
Institute of Neurology, University College of London, UK

Purpose: Increasingly used to localize epileptogenic activity, EEG-
fMRI has high spatial resolution but low temporal resolution. Combina-
tion of EEG driven fMRI analysis with EEG source imaging (ESI) has
been shown to help distinguishing between BOLD clusters associated
with initiation vs propagation of interictal epileptic activity. ESI is gener-
ally applied on EEG recording acquired outside the scanner. ESI based
on the EEG recorded simultaneously with fMRI data offers the advantage
of analyzing the same events with EST and fMRI, which is a prerequisite
for advanced EEG analysis applied to EEG-fMRI.

Method: EEG driven fMRI data (3T MRI scanner, 32-channel EEG)
analysis was performed on 5 patients with focal epilepsy as described
previously (Lemieux, Magnetic Resonance Imaging, 2007). ESI was
based on the distributed linear inverse solution algorithm LAURA using
an individual realistic head model based on the SMAC approach (Michel,
Clin. Neurophysiology, 2004).

Results: In all patients, ESI on EEG inside the scanner was of good qual-
ity. ESI at the first period of stable EEG topography was consistent with
one BOLD cluster of activation, thus localizing the interictal spike initia-
tion. ESI of later time frames showed propagation of the interictal spike
corresponding to other BOLD clusters of activation.

Conclusion: Joint analysis ESI and EEG-fMRI results allow labeling of
the BOLD activation related to spike initiation and propagation areas.
The ESI-fMRI combination is ideal because the temporal resolution of
the ESI allows identification of the primary focus while the fMRI allows
precise anatomical localization of the epileptogenic zone.

T269

FEASIBILITY OF SIMULTANEOUS INTRACRANIAL
EEG-FMRI: A PRELIMINARY INVESTIGATION OF RF
INDUCED HEATING.

D. Carmichael*,t, J. Thorntonf, R. Rodionov*,t,

R. Thornton*,7, A. McEvoy§, P. Allen¥|, and L. Lemieux*,}
*UCL Intitute of Neurology, London, UK; tMRI Unit, National
society for epilepsy, Chalfont St Peter, UK, ILysholm, NHNN,
London, UK; §Victor Horsley, NHNN, London, UK, and

S NHNN, London, UK

Purpose: Performing intracranial EEG and fMRI concurrently presents
a unique opportunity to study both normal and epileptic neuronal dynam-
ics at different spatial and temporal scales. However, MRI of patients
with implanted electrodes poses health risks — primarily from RF induced
heating.

Method: We performed experiments on a realistic test object and Ad-
Tech electrodes simulating a clinical arrangement to determine tissue
heating during MRI. Cables were attached and two extremes of electrical
loading were tested; (1) external cable-terminations physically separated;
(2) all cable-terminations electrically shorted in conductive gel. Head-
and body-RF transmit coils were tested as was cable position within the
bore with the same 6-minute fast spin-echo sequence. Temperature mea-
surements were made from three electrode contacts and one ambient
position continuously using an MR-compatible thermometer during
imaging within a 3T Siemens Tim-Trio.

Results: For the head RF coil moderate heating was observed (+0.6°C)
with the cables lying along the body and with the cable terminations
shorted which was reduced (+0.3°C) when the cables were terminated in
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an open circuit. With the body coil much larger temperatures were
recorded (+6.9°C).

Conclusion: Regulatory guidelines state that brain temperature
increases should not exceed 1°C. With the head RF coil temperature
changes <1°C were observed. However, with the body coil temperature
increases far exceeding the guidelines were obtained. This preliminary
work suggests that icEEG-fMRI can be performed safely in terms of RF
heating in certain specific circumstances, however, caution is required;
conditions were found that caused dangerous levels of tissue heating.
Electrical and stimulation safety require evaluation.

T270

RETROSPECTIVE CORRECTION FOR PHYSIOLOGI-
CAL ARTIFACTS IMPROVES EPILEPSY CORRE-
LATED FMRI

P. Van Houdt*, T, P. Ossenblok*, J. de Munckft, F. Leijtent,

D. Venis§, and P. Boon*

*Epilepsy Centre Kempenhaeghe, Heeze, The Netherlands;

TVU Medical Centre, Amsterdam, The Netherlands;, TUMC
Utrecht, Utrecht, The Netherlands; and §SEIN, Heemstede,

The Netherlands

Purpose: EEG correlated functional MRI (EEG-fMRI) has become
applicable to the preoperative planning of epilepsy surgery, in which
EEG is used to detect epileptiform activity and fMRI for spatial delinea-
tion. However, fMRI is highly sensitive to respiratory and cardiac arti-
facts, especially in case of abnormal function, thus complicating
delineation of the epileptogenic area. The aim of this study was to model
irregularities in these functions in order to improve epilepsy correlated
fMRI.

Method: In a study of presurgical candidates with lesional epilepsy (n =
10) EEG together with respiratory and pulsation signals was measured
during fMRI scanning. Artefact correction was applied to both EEG and
fMRI. Respiration and pulse were analyzed on a beat-to-beat basis, yield-
ing all the parameters of the signals. In addition to six heartbeat and respi-
ratory confounders (Glover et al., Magn Reson Med, 2000, 44:162-167)
irregular breathing and cardiac parameters were used as regressors in the
general linear model (GLM).

Results: Results will be presented of the analyses of data of a patient
with right temporal lobe epilepsy and an irregular breathing pattern dur-
ing registration. Before correction fMRI showed a diffuse correlation pat-
tern, especially at the edges of the image. Using the added regressors the
effects of irregular functioning were strongly diminished resulting in a
dominating BOLD response in the right temporal lobe. These findings
were in concordance with MEG dipole localizations and the intraopera-
tive electrocorticogram.

Conclusion: This study shows that correction for physiological artifacts,
such as abnormal breathing, allows a more reliable identification of the
epileptogenic area using EEG-fMRI.

T271

ATYPICAL LANGUAGE LATERALIZATION ASSOCI-
ATED WITH RIGHT FRONTAL GREY MATTER
INCREASES - A COMBINED FMRI AND VBM STUDY IN
LEFT SIDED MTLE PATIENTS

M. Mertens*, V. Magalova-Mertens*, A. Ebner¥*, J. JanszkyT,
and F. Woermann*

*Bethel Epilepsy Center, Mara Hospital, Bielefeld, Germany;
and T University of Pecs, Pecs, Hungary

Purpose: By combining language functional MRI (fMRI) and voxel-
based morphometry (VBM), we addressed the question whether in
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patients with left-sided mesial temporal lobe epilepsy (mTLE) atypical
language dominance is associated with extratemporal changes of grey
matter volume (GMV).

Method: Only patients with unilateral hippocampal sclerosis and with
unilateral EEG changes were included. Using language fMRI (Woer-
mann et al, 2003), we identified 23 patients with an atypical language lat-
eralization (i.e. an lateralization index of their individual fMRI activation
-0.2 <LI < 1). These patients were compared with a group of 23 matched
patient controls. Using T1-weighted 3D MR-images of all patients and
optimized VBM, we compared GMV of patients with atypical language
lateralization to GMV of patients with typical language lateralization.

Results: Using SPMS, small volume correction in a volume covering
both frontal lobes, and a method to correct results for multiple compari-
sons, there were no areas of grey matter increase in patients with typical
language. In patients with atypical language, there were increases of
GMYV in both frontal lobes. These were statistically significant in a clus-
ter (max T = 4.66; 27347 voxels) covering the right sided subcallosal
gyrus, mesial superior frontal gyrus, cingulated gyrus, and medial frontal

gyrus.

Conclusion: Left-sided mTLE patients with atypical language laterali-
zation showed an increase of GMV in both frontal lobes, implicating
mainly right-sided (para-) limbic areas.

T272

TEST-RETEST RELIABILITY OF BOLD RESPONSES
IN A COVERT VERBAL FLUENCY FUNCTIONAL MRI
TASK

J. O’Muircheartaigh*, C. Vollmart, P. Thompsont, V. Kumari*,
G. Barker?, J. Duncant, M. Koeppt, and M. Richardson*
*Institute of Psychiatry, King’s College London, London, UK;
FInstitute of Neurology, University College London, Queen
Square, London, UK; and }Centre For Neuroimaging Sciences,
Department of Clinical Neuroscience, Institute of Psychiatry,
King’s College London, UK

Purpose: Functional MRI language tasks are increasingly being looked
at as an alternative to the invasive intracarotid amobarbital testing for
assessment of language lateralization in patients with epilepsy. Quantita-
tive assessment of the test—retest reliability of these tasks is crucial for
them to be of any benefit as a clinical tool.

Method: Here, a simple covert verbal fluency task was performed by
ten subjects on four occasions across two sites to assess BOLD test/retest
reliability using a simple language task. Reliability was assessed using
voxel-wise intraclass correlation coefficient analysis.

Results: Although intersubject reliability was moderate, intrasubject
reliability was high. Patterns of language lateralization were found to be
consistent within-subjects and across sites.

Conclusion: The low intrasubject variability of BOLD response rein-
forces the role of this cognitively simple task as a reliable measure of lan-
guage-related eloquent cortex.

T273

MRI CHANGES IN STATUS EPILEPTICUS: A SYSTEM-
ATIC REVIEW IN A TERTIARY CENTRE

T. Lema-Facal, M. Carreiio, A. Donaire, S. Ferndndez,

1. Maestro, and N. Bargallo

Hospital Clinic, Barcelona, Spain

Purpose: Our objective was to find out the percentage of patients who
display MRI changes associated to status epilepticus (SE), and to corre-
late them with clinical and EEG data.
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Method: We systematically reviewed 112 patients who were dis-
charged with the diagnostic of SE during the years 2000-2007.
Twenty four patients (mean age 51, range 20-88, 12 women, 12 men)
who had MRI performed during the admission were included. Seven
patients had generalized SE; eleven patients had complex partial SE;
six patients had simple focal motor SE, evolving to generalized con-
vulsive in 3. Mean time from onset of SE until image acquisition was
5 days (1-17). MRI included T1, T2, FLAIR, DWI and ADC
sequences. EEG was performed in all patients. We evaluated the pres-
ence and location of signal changes and their correlation with clinical
and EEG data.

Results: MRI changes suggestive of focal edema were found in 13
patients, six of them with previous history of epilepsy and 7 with status
due to other etiologies. Most patients (9) in this group had complex par-
tial SE. All patients, but three, had MRI changes involving cortical gray
matter; additional changes were found in hippocampus, amygdalas and
bilateral thalami. Correlation between the location of the MRI changes
and the location of the discharges in the EEG (suspected epileptogenic
zone) was found in 8 patients.

Conclusion: A significant percentage (54,16%) of all episodes of status
epilepticus show signal changes in MRI. These changes may correlate
with the anatomic location of the epileptogenic zone.

T274

AN FMRI ASSESSMENT OF LANGUAGE REORGANI-
ZATION IN TEMPORAL LOBE EPILEPSY (TLE) WITH
HIPPOCAMPAL SCLEROSIS (HS)

F. Villani*, F. Ghielmetti*, S. Dylgjeri*, S. Angelot,

C. Marras* M. Bruzzone*, C. Rosazza*, L. D’Incerti*, and

R. Spreafico*

*Neurological Institute Carlo Besta, Milano, Italy; and TPolitec-
nico University, Milan, Italy

Purpose: The risk of language deficits after surgery for drug-refractory
TLE may be influenced by a rearrangement of the language areas. fMRI
is a noninvasive procedure for functional brain topography with high
spatial resolution increasingly used in the epilepsy presurgical workup.

Method: i) To assess by fMRI the reorganization of the language net-
work in a homogeneous cohort of TLE-HS patients; ii) to correlate this
findings to the electroclinical data.

Method: Eighteen right-handed patients (6 males and 12 females)
with refractory TLE-HS were submitted to presurgical assessment
(complete history, long-term Video-EEG, MRI, FDG-PET, neuropsy-
chological tests) at the Istituto Neurologico ‘C. Besta’. Right TLE-HS
(rTLE-HS) (n=9) and left TLE-HS (ITLE-HS) (n=9) were equally dis-
tributed. fMRI studies were performed on a 1.5 T scanner. Verbal flu-
ency and reading comprehension tasks were always administered. Data
were analyzed by SPM99: ROIs were located in the frontal and tempo-
ral areas and were rated separately after brain normalization. Laterality
indices (LI) were calculated with the standard formula (L-R)/(L+R),
the results ranging in the interval between 1 and -1 (I1=left lateraliza-
tion; -1=right; O=bilateral).

Results: Analysis of the frontal lobe activations showed mean LI values
of 0,75 for the rTLE-HS group and 0,4 for ITLE-HS. Mean LI values
obtained from the temporal lobe activations were respectively 0,6 (rTLE-
HS) and 0,55 (ITLE-HS). ITLE-HS patients showed a trend for bilateral
activation both in the frontal and temporal lobes whereas in the rTLE-HS
patients left lateralization was more preserved, particularly in the frontal
lobe.

Conclusion: Language fMRI, investigating language reorganization
due to plasticity in TLE, may be a useful tool for minimizing the risks of
language deficit after epilepsy surgery.

T275

MAGNETIC RESONANCE SPECTROSCOPY IN
NONCONVULSIVE STATUS EPILEPTICUS PATIENTS
Z. Aydin Ozemyr, E. Terzibapyolu, S. Sencer, and B. Baykan
Istanbul University, Turkey

Purpose: We aimed to study the metabolic differences in nonconvulsive
status epileptic (NCSE) patients diagnosed with IGE by using MR Spec-
troscopy and correlating the results with age and sex matched normal
subjects.

Method: Four patients with IGE who have recurrent NCSE attacks were
investigated. MRS measurements of N-acetylaspartate (NAA), choline-
containing compounds (Cho), creatine (Cr) were performed in the frontal,
occipital cortex and thalamus bilaterally using a stimulated echo acquisi-
tion mode (STEAM) technique with a voxel size of 20x20x20 mm, the
values of the patients with NCSE were compared with those of the normal
controls by appropriate statistical tests.

Results: Right frontal and right thalamus NAA values were decreased
and left occipital NAA concentration was increased without reaching sta-
tistical significance. MRS was carried out in one of these patients during
ictal and interictal periods. Cholin level was decreased in all voxel areas
particularly in the frontal lobes except left occipital lobe while she had
NCSE in comparison to the interictal state.

Conclusion: This is a preliminary study in NCSE to investigate the path-
ophysiology by using MRS and we showed some neurochemical
changes, in a small number of patients.

T276

fMRI IDENTIFIES
PATIENTS WITH
EPILEPSY

C. Vollmar*, J. O’Muirchearthaight, M. Richardsont, M.
Koepp*, M. Symms*, G. Barkerf, V. Kumarit, P. Thompson*,
and J. Duncan*

*University College London, London, UK; and 1Kings College
London, London, UK

DYSFUNCTIONAL CORTEX IN
NONLESIONAL FRONTAL LOBE

Purpose: Frontal lobe epilepsy patients are a heterogeneous group, pre-
senting with a range of possible clinical manifestations. The absence of a
structurally visible MRI lesion can challenge the presurgical evaluation,
especially if other diagnostic methods also fail to clearly localize a sei-
zure focus.

Method: In an ongoing study we investigated five patients with
nonlesional frontal lobe epilepsy and 15 healthy controls. Subjects had to
perform a set of frontal lobe fMRI tasks, including verbal fluency, verb
generation, spatial and verbal working memory, saccadic eye movements
and emotional processing. fMRI images were acquired on a 3T Scanner,
using a whole brain acquisition of 50 slices, 2.5 mm slice thickness and a
TR of 2.5 sec. fMRI analysis was carried out using SPM 5 and FSL 4 soft-
ware.

Results: Two patients showed normal cortical activation in all tasks.
Two patients showed a reduced left frontal activation in both language
tasks and emotional processing, but normal activation in other tasks. In
one patient the left frontal failed to activate in any of the cognitive tasks,
whilst other areas activated normally. In this case seizure semiology was
not lateralizing and EEG showed bilateral findings, more pronounced on
the left side. fMRI was the first diagnostic method clearly lateralizing,
and indicating dysfunction of the structurally normal left frontal lobe.

Conclusion: In patients with nonlesional focal epilepsy, fMRI with a
comprehensive set of cognitive tasks can help to localize cortical dys-
function. This can therefore guide further presurgical evaluation, includ-
ing the Implantation of invasive electrodes.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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T277

HOW FREQUENT ARE SEIZURES AND ICTAL PAT-
TERNS IN RECORDINGS FROM ROUTINE ELECTRO-
ENCEPHALOGRAPHIC LABORATORY?

Z. Vojtech, T. Prochazka, 1. Mareckova, and M. Kalina

Na Homolce Hospital, Prague, Czech Republic

Purpose: To establish the frequency of occurrence of seizures and ictal
EEG patterns in routine EEG recordings.

Method: We reviewed reports of EEG recordings performed during a 10
years’ period in a routine EEG laboratory. We retrieved those containing
clinical seizures and/or ictal EEG patterns.

Results: During a period between January 1998 and December 2007, we
evaluated 19,261 patients. We identified 47 recordings performed in 39
patients fulfilling inclusion criteria. These recordings contained 63 epi-
sodes (46 behavioral seizures and additional 17 ictal EEG patterns). 59
episodes were epileptic, 4 nonepileptic (3 PNES and 1 convulsive syn-
cope). The diagnosis of epilepsy (22 remote symptomatic, 8 acute symp-
tomatic, 1 genetic, 2 unknown) had been established in 36 patients and it
preceded the evaluated recording by 12 years on average. All 3 psycho-
genic patients had been erroneously diagnosed as epileptic. 25 patients
were video-EEG monitored, 13 before and 12 after ictal routine record-
ings.

Conclusion: Ictal recordings were rare in our material (0.24%) and
occurred mostly in intractable epilepsy population and in patients suffer-
ing from acute symptomatic seizures. In intractable patients, these
recordings added little new information and video-EEG was necessary
before operation in most of them. Routine EEG was useful in conscious
patients with acute symptomatic seizures. Ictal recordings might alert
physicians to the possibility of nonepileptic events.

T278

QUALITY-OF-LIFE IMPROVEMENT DURING LONG-
TERM TREATMENT WITH ESLICARBAZEPINE ACE-
TATE

J. Cramer¥*, J. Maiat, L. Almeidat, and P. Soares-da-Silvat
*Yale University School of Medicine, USA; and TBIAL — Portela
& Co, SA, S Mamede Do Coronado, Portugal

Purpose: To assess the quality-of-life outcome during long-term
adjunctive therapy with eslicarbazepine acetate (ESL) in patients with
partial epilepsy.

Method: During an open-label extension of a phase III study (BIA-
2093-301) with ESL, the Quality-of-Life in Epilepsy Inventory 31
(QOLIE 31) was applied at the end of the treatment period (1 year or
early discontinuation) and the results were compared with those at base-
line. Most patients were treated with ESL 800 mg once-daily (range:
400-1600 mg).

Results: In the intent-to-treat (ITT) population (n=255), significant
improvements from baseline were found in overall quality-of-life
(p<0.0001), seizure worry (p<0.0001), energy-fatigue (p<0.05), cogni-
tive functioning (p<0.05), medication effects (p<0.0001), social function
(p<0.01), and the overall score (p<0.0001. In the per-protocol (PP) popu-
lation (n=224), significant improvements were found in all scores:
overall quality-of-life (p<0.0001), seizure worry (p<0.0001), emotional
well-being (p<0.01), energy-fatigue (p<0.001), cognitive functioning
(p<0.01), medication effects (p<0.0001), in social function (p<0.001),
and overall score (p<0.0001). In the ITT population, the mean relative
improvement was 16% in overall quality-of-life, 51% in seizure worry,
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7% in emotional well-being, 16% in energy-fatigue, 15% in cognitive
functioning, 33% in medication effects, 36% in social function, and 12%
in overall score. In the PP population, improvement was 19% in overall
quality-of-life, 59% in seizure worry, 10% in emotional well-being, 20%
in energy-fatigue, 18% in cognitive functioning, 34% in medication
effects, 41% in social function, and 14% in overall score.

Conclusion: Quality-of-life, as assessed by QOLIE 31, showed statisti-

cally and clinically significant improvement from baseline during long-

term open-label adjunctive therapy with ESL in partial epilepsy.
Supported by BIAL- Portela & Co, SA.

T279

THE IMPACT OF PROLONGED AMBULATORY EEG
ON DIAGNOSIS OF EVENTS IN AN EPILEPSY CLINIC
A. Mohamed, J. Boserio, M. Pereira, and A. O’ Connell

Royal Prince Alfred Hospital, Sydney, Australia

Purpose: To assess the diagnostic usefulness of prolonged ambulatory
EEG recording in an outpatient epilepsy clinic.

Method: We retrospectively reviewed all consecutive ambulatory EEGs
(AEEG) performed for the diagnosis of reported events on outpatients
referred from a single epilepsy clinic. Patient medical records and
AEEGs were reviewed to determine the provisional diagnosis, previous
EEG results and change in diagnosis as a result of the AEEG. From a total
of 150 patients tested, 98 (53 female) were done for diagnosis of events.
Patients were recorded for an average of 3.3 days (range of 1-4). The
median number of days taken to record an epileptic event was 2 and a
non-epileptic event 1 day.

Results: An event was recorded in 50/98 (50%) of patients. Epileptic
seizures were recorded in 11/98. Events other than epilepsy were
recorded in 39/98 and included pseudoseizures (n=13), syncope (n=9),
orthostatic intolerance (n=3), parasomnias (n=3), bradyarrhtyhmia / sinus
pause (n=2) and periodic limb movements (n=1). Two patients had both
epileptic and pseudo-seizures recorded. In 17/98 patients who had previ-
ous nondiagnostic EEGs, AEEG recordings confirmed a diagnosis of
epilepsy. Following the AEEG the diagnosis remained unchanged in 59/
98, was revised from epilepsy to a diagnosis other than epilepsy in 20/98,
from a diagnosis other than epilepsy to epilepsy in 6/98. The diagnosis
remained unknown in 13/98.

Conclusion: Prolonged AEEG recording has a substantial impact on the
diagnosis even when patients have been referred from a specialist clinic.

T280

CHANGES OF NEOCORTICAL AND HIPPOCAMPAL
EPILEPTIFORM DISCHARGES DURING SLEEP-WAK-
ING CYCLE

E. Saralidze*, L. Khuchuat, and T. loselianit

*Shota Rustaveli State University, Batumi, Adjara, Georgia;
and tIvane Javakhishvili State University, Tbilisi, Georgia

Purpose: The purpose of our work was investigation of the changes of
hippocampal and neocortical epileptiform discharges at different stages
of sleep-waking cycle (SWC).

Method: In vivo experiments were carried out on chronic Wistar rats.
Under ketalar anesthesia stimulating (bipolar) and recording (unipolar)
electrodes, made of insulated stainless metal wire of 150 me in diame-
ter, were implanted in the neocortex and dorsal hippocampus (DH)
according to stereotaxic coordinates by Paxinos and Watson atlas. Bipo-
lar electrodes were also implanted in cervical muscles and orbital cavity
for the recording of muscular tone and eye movements. The epileptiform
discharges (EDs) which were induced by high-frequency electrical stim-
ulation (30Hz) of dorsal hippocampus were recorded with 8 channels
electroencephalograph (Medicor 8 S; Hungary). After each set of experi-
ments the animals were sacrificed, brains were removed and immersed in
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10% solution of formalin. Locations of electrode tips were identified in
frontal sections of the brain.

Results: It was found that EDs of hippocampal origin were more durable
at the stage of slow sleep than in wakefulness. Consequently during slow
sleep the hippocampal epileptogenic threshold was lowered. And consis-
tently epileptiform discharges increases. According to the data obtained
one of important factors increasing susceptibility of hippocampus to
EDs, at the stage of slow sleep, should be the weaking of tonic inhibitory
influence of the cortex upon hippocampus, result of which is decrease of
epileptogenic threshold in the latter. Epileptogenic thresholds of neocor-
tex were lower during wakefulness than in stages of slow sleep and epi-
leptiform discharges increases during wakefulness, than in stages of slow
sleep.

Conclusion: Neocortical epileptiform discharges increase in stage of
wakefullness and decreases in stage of slow sleep. Hippocampal epilepti-
form discharges decreases in stage of wakefullness and increases in stage
of slow sleep.

T281

POLYSOMNOGRAPHIC STUDY IN RING CHROMO-
SOME 20 SYNDROME

A. Vignoli*, E. Zambrelli*, G. Didato*,}, M. Mastrangelo},

L. Nobilit, V. Chiesa*, F. La Briola*, R. Canger*, M. Canevini*,
and I. Fiocchii

*Epilepsy Center, San Paolo Hospital, Milan, Italy; tC. Munari
Epilepsy Surgery Center, Niguarda Hospital, Milan, Italy; and
tPediatric Neurology, V. Buzzi Hospital, ICP, Milan, Italy

Purpose: Ring chromosome 20 [r(20)] syndrome is a well-defined chro-
mosomal disorder characterized by epilepsy, mild to moderate mental
retardation and lack of recognizable dysmorphic features. Since epilepsy
is often the most important clinical manifestation of the syndrome, dis-
tinct and various electroclinical features have been described, probably
depending on the age of the patients at the time of evaluation. So far, the
wakefulness EEG patterns peculiar of this syndrome have been
described, but the polysomnographic features of sleep have not yet been
evaluated in these patients.

Method: We studied the peculiar pattern of sleep in 6 patients (2 males,
4 females) aged 2 — 49 years with r (20) syndrome who underwent one
polysomnographic recording.

Results: We describe the evolution of sleep pattern as progressive dete-
rioration ranging from a normal sleep (in early childhood, before seizure
onset) to a destructuration of activity both in NREM and in REM sleep
phases. Recognizable phasic elements were recorded at pediatric age,
while variable degree of NREM sleep alteration (sleep spindles difficult
to detect, reduced/absent slow wave sleep) with persistence during REM
sleep of the same theta rhythm of wakefulness was observed in adult-
hood. EEG abnormalities detected during wakefulness persisted during
sleep with some morphological changes with deepening of sleep.

Conclusion: Similarly to other genetically determined syndromes also
patients with r (20) syndrome show important changes of sleep architec-
ture that seem to be age-related. A potential role of cortical and thalamo-
cortical dysfunction in determining sleep structure abnormalities is
discussed.

T282

‘THERE’S NO PLACE LIKE HOME’ - A PROSPECTIVE
CONTROL STUDY OF HOME VIDEO TELEMETRY
VERSUS INPATIENT VIDEO TELEMETRY AT KINGS
COLLEGE HOSPITAL

L. Drummond, and F. Brunnhuber

Kings College Hospital NHS Trust, UK

Introduction: Inpatient video telemetry is the gold standard and the
requirements for seizure classification and presurgical evaluation. At
least 50% of the patients referred for video telemetry are for seizure clas-
sification. However, there are limitations to the procedure. We pose the
question, ‘could video telemetry be provided outside the hospital’?.

Purpose: To assess the clinical and technical accuracy of seizure/event
classification and feasibility of home video telemetry compared with in-
patient video telemetry (gold standard) in a series of pediatric patients.

Method: Primary: A prospective control study in which each patient
receives home video telemetry, the results of which are compared to their
in-patient telemetry visit (each patient is his own control).

Results: Set-up of the system in the home, quality and complications of
the recording in the home environment, the number of days to record,
percentage of habitual seizures/events captured, technical problems,
actual technician involvement, monitoring of quality assurance, financial
constraints to the Trust, patient/carer satisfaction. Secondary: The video
data only acquired at home is independently reported and compared to
the classification and/or diagnostic outcome of the ‘gold standard’ video
recorded as an inpatient.

Conclusion: The preliminary data of the first 10 patients will be dis-
cussed. Our preliminary findings indicate that home video telemetry was
an inexpensive alternative to inpatient video telemetry and could become
aclinical service.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Neuropsychology

T283

PROSPECTIVE MEMORY IN JUVENILE MYOCLONIC
EPILEPSY PATIENTS AND THEIR HEALTHY UNAF-
FECTED SIBLINGS

B. Wandschneider*, U. Kopp*, M. KliegelT, and B. Schmitz*
*Charité Universitdtsmedizin Berlin, Berlin, Germany; and
+University of Zuerich, Zuerich, Switzerland

Purpose: Patients with juvenile myoclonic epilepsy (JME) have deficits
in prospective memory (PM), a process dependent on executive functions
(EF). JME has a strong genetic predisposition; accordingly, cognitive
deficits could be genetically determined rather than due to seizures or
medication side effects. The present study aimed at investigating differ-
ences in PM between JME patients, their siblings and healthy controls
(HCs).

Method: 28 JME patients, 14 siblings and 29 HCs were examined with a
complex PM paradigm (Kliegel M et al. Memory and Cognition
2000;28(6):1041-1049.) including different phases of PM (i.e. intention
formation, intention retention, intention initiation and intention execu-
tion).

Results: ANOVAs showed a significant group effect for intention for-
mation (F=15.33; p<. 001) and intention execution (F=17.79; p<. 001).
Post hoc analysis revealed a better performance for HCs in intention for-
mation than both JME patients and their siblings but without significant
difference between patients and siblings. For intention execution JME
patients performed worse than siblings and HCs but there was no differ-
ence between siblings and HCs.

Conclusion: This is the first study demonstrating deficits in PM in
healthy siblings of JME patients. Siblings were specifically impaired in
intention formation. JME patients also showed deficits during intention
execution. Different phases of PM are modulated by specific EF; there-
fore these results may indicate similar deficits in planning abilities during

Epilepsia, 50(Suppl. 4):2-262, 2009
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intention formation for both siblings and JME patients. Accordingly, our
results support the hypothesis of genetic factors underlying cognitive def-
icits in JME.

T284

CHANGES OF PRE- AND POSTOPERATIVE MEMORY
PERFORMANCES AFTER APICAL TEMPORAL-LOBE
RESECTION THAT SPARES THE HIPPOCAMPUS
COMPARED TO MESIAL TEMPORAL-LOBE RESEC-
TION INCLUDING THE HIPPOCAMPUS

S. Horstmann*, H. Pannek*, F. Woermann*, R. Schulz*,

H. Elsharkawy¥, J. Aengenendt®, H. Steffen®, C. Gyimesit,

J. Janszkyt, and A. Ebner*

*Epilepsy Center Bethel, Bielefeld, Germany; and T University of
Pécs, Rét 2, 7623, Pécs, Hungary

Purpose: Temporal lobe epilepsy patients often suffer from memory
deficits that may potentiate after a temporal lobe resection (TLR). Based
on the well documented involvement of the hippocampus in memory pro-
cessing, we examine how TLR with (mesial) and without (apical) resec-
tion of the hippocampus affects the memory performance.

Method: The apical TLR is a comparatively new method of resection
that here, for the first time, is examined on a major sample (N=113).
Patients were examined with standardized verbal and visual learning and
memory tests before and after the surgical intervention. We expected that
patients after apical TLR perform better at memory tests compared with
patients after mesial TLR.

Results: Results show a decrease in verbal learnig ability after apical
TLR of the dominant hemisphere but an increase after apical TLR of the
nondominant hemisphere. With regard to visual learning and memory
performances, no differences between patients after left- or right-hemi-
spheric apical TLR were evident. A comparison of the two resection
methods shows that patients achieve overall better cognitive perfor-
mances before and after apical TLR compared with patients before and
after mesial TLR. In particular, verbal memory performances drop after
mesial TLR while patients after apical TLR can keep their level. How-
ever patients after TLR of the dominant hemisphere show a drop of per-
formance in verbal learning after apical and mesial TLR.

Conclusion: We conclude that the apical TLR as a surgical intervention
that on the whole leads to less distinctive postoperative verbal learning
and memory deficits.

T285

APPLICATION OF PROPOFOL IN WADA TEST. FUR-
THER EXPERIENCES

P. Soluch, O. Szymanska, A. Rysz, B. Majkowska-Zwolinska,

P. Kulisiewicz, and M. Jaworski

Medical University of Warsaw, Poland

Purpose: Inaccessibility of amobarbital and methohexital sodium salt
constrain us to look for new anesthetic available for Wada Test proce-
dure. Positive experiences of Kyoto University Graduate School of Medi-
cine group (Takayama M et al. Neurology 2004;63:510-515) encourage
us to use Propofol.

Method: 1. In 6 of first 9 trials prepared according to KUGSM intense
psychomotor agitation and disorientation was observed, which precluded
any objective assessment of evoked neurological deficits. We introduced
modified version of the procedure altering the speed of application of the
solution, which effectively reduced adverse events. II. We assessed the
application of intracarotid modified Propofol procedure in Wada double
tests in 35 patients with MTLE prepared for the surgical treatment. 1 ml
propofol diluted in 9 ml of saline salt administrated through catheter by
Seldinger method, with prolonged the speed of application of the first 2
ml of solution to 20 sec. Remaining 8 ml were applied in bolus. Contralat-
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eral flaccid paresis of extremities was efficacy parameter. In few cases
additional dose of 3 ml of agent was administrated. Cognitive tests per-
formed in course of loss of contralateral muscle power. Interval between
both trials was amount 30 minutes.

Results: Speech arrest was observed in all examinated patients; in most
of trials — facial asymmetry and visual field deficits; in few cases — slight
motor disquiet, lacrimation or/and trembling. No patients have vascular
pain or delayed secondary memory disturbances.

Conclusion: Results confirmed our previously experiences about use-
fulness of Propofol in Wada test.

T286

DEPRESSIVE SYMPTOMS IMPROVEMENT DURING
LONG-TERM TREATMENT WITH ESLICARBAZEPINE
ACETATE

D. Hodoba*, A. Czlonkowskat, J. Cramert, J. Maia§,

L. Almeida§, and P. Soares-da-Silva§

*Clinical Psychiatric Hospital Vrapce, Zagreb, Croatia; TInsti-
tute of Psychiatry And Neurology, Warsaw, Poland; }Yale Uni-
versity School of Medicine, CT, USA; and §BIAL — Portela & Co,
SA, S Mamede Do Coronado, Portugal

Purpose: To assess the depressive symptoms change during long-term
add-on treatment with eslicarbazepine acetate (ESL) in patients with par-
tial epilepsy.

Method: During an open-label extension of a phase III study (BIA-
2093-301) with ESL, in which most patients were treated with 800 mg
once-daily (range: 400-1600 mg), the Montgomery Asberg Depression
Rating Scale (MADRS) was applied at the end of the treatment period
(i.e., 1 year or early discontinuation). The results were compared with
those at baseline.

Results: In the intent-to-treat (ITT) population (n=264), significant
improvements were found in the total score (p<0.0001), apparent sadness
(p=0.0001), reported sadness (p<0.01), inner tension (p<0.001), concen-
tration difficulties (p<0.0001), lassitude (p<0.001), inability to feel
(p<0.01), and pessimistic thoughts (p<0.05). In the per-protocol (PP)
population (n=232), significant improvements were found in the total
score (p<0.0001), apparent sadness (p<0.0001), reported sadness
(p<0.01), inner tension (p<0.0001), concentration difficulties
(p<0.0001), lassitude (p<0.001), inability to feel (p<0.01), and pessimis-
tic thoughts (p<0.01). In the ITT population and PP populations, the
mean relative improvements were 34% and 38% in apparent sadness,
respectively, 40% and 41% in reported sadness, 31% and 34% in inner
tension, 48% and 53% in reduced sleep, 57% and 62% in reduced appe-
tite, 30% and 33% in concentration difficulties, 38% and 39% in lassi-
tude, 38% and 35% in inability to feel, 26% and 31% in pessimistic
thoughts, and 56% and 60% in suicidal thoughts.

Conclusion: Depressive mood, as assessed by MADRS, showed statisti-
cally significant improvement from baseline during long-term open-label
adjunctive therapy with ESL in patients with partial epilepsy.

Supported by BIAL- Portela & Co, SA.

T287

COGNITIVE DYSFUNCTION BEYOND MEMORY
IMPAIRMENT IN TEMPORAL LOBE EPILEPSY
PATIENTS

J. Amlerova*, P. Marusic*, H. Krijtova*, M. Tomasek*, and

A. Javurkova*,t

*Charles University, 2nd Medical Faculty, Motol Hospital,
Prague, Czech Republic; and tKralovske Vinohrady Hospital,
Prague, Czech Republic
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Purpose: Memory functions connected to temporal lobes are routinely
assessed pre- and postsurgically in temporal lobe epilepsy (TLE)
patients. The aim was to expand battery of neuropsychological tests and
evaluate for other functions that may be associated with temporal lobes;
and to compare results of patients and controls.

Method: We included 22 left-speech dominant TLE patients, 11 left-
sided (mean age 36,4 years, FSIQ 89) and 11 right-sided (mean age 40,6
years, FSIQ 104). Control group consisted of 10 subjects (mean age 36,5
years, FSIQ 109). Patients and controls were examined with standard
neuropsychological battery expanded with Boston Naming Test (BNT),
Face Recognition Test, Emotion Recognition Test and Faux-Pas Test.
Scores were not correlated to intelligence level.

Results: There was no difference between patients and controls in face
recognition, however, right-sided patients had more false-positive
answers. Patients scored worse in emotion recognition than controls, the
impairment was more pronounced in left-sided. Left-sided patients had
lower scores in BNT, right-sided patients scored similarly to controls.
Patients differed from controls in Faux-Pas Test, left-sided had worse
outcome than right-sided.

Conclusion: Except from face recognition, patients scored worse than
controls in all tests, right-sided were similar to controls in BNT. Ten-
dency for more pronounced impairment in emotion recognition and
Faux-Pas Test in left-sided patients compared to right-sided was
observed. Intelligence level of left-sided TLE patients was lower than in
right-sided and may possibly influence the difference in results, this need
to be investigated in further studies.

T288

NONEPILEPTIC PSYCHOGENIC SEIZURES AND
EPILEPTIC SEIZURES: A NEUROPSYCHOLOGICAL
STUDY

R. Curral* i, C. Silveira*,1, D. Maia*,}, I. Dominguez*,

A. Norton*, L. Pires*, G. Sousa®, F. Barbosat, A. Pacheco
Palha*,}, and A. Roma Torres*

*Hospital Sdo Jodo Porto, Porto, Portugal; TFaculdade de
Psicologia e Ciéncias da Educagdo da Universidade Do Porto,
Porto, Portugal; and $Faculdade de Medicina da Universidade
Do Porto, Porto, Portugal

The authors present the preliminary results of a correlational study
among the scales of Luria Nebraska Neuropsychological Battery
(LNNB), the Mini Mental State Examination (MMSE) and clinical vari-
ables (disease onset and duration, type of crisis).

The aim of this study is assessing the existence of a relationship
between neuropsychological variables and clinical variables. 12 female
patients with both nonepileptic and epileptic seizures with a mean age of
39,6 years (x+12,3), followed at Psychiatric and Neurophysiology Ser-
vices, were recruited. It were used the following instruments: socio
demographic and a clinical interview, the LNNB and the MMSE.

The results indicate that the emergence of nonepileptic seizures occurs
on average 9 years after the onset of the epileptic disease; the duration of
epilepsy is the clinical variable most correlated with the clinical scales of
LNNB. The highest value (worst performance) was found on the scale
that assesses the Intellectual Functions (30,73). From 11 clinical scales, 6
(motor, tactile, expressive speech, write, arithmetic and memory) are
negatively correlated with the MMSE. These results are very similar with
the results reported by Horton & Alana.

T289

DECISION MAKING IN PATIENTS WITH TEMPORAL
LOBE EPILEPSY

K. Labudda*, K. Frigge*, S. Horstmannt, J. AengenendtT,

F. Woermannt, A. Ebnert, H. Markowitsch*, and M. Brand*
*University of Bielefeld, Bielefeld, Germany; and TMara
Hospital, Epilepsy Center Bethel, Bielefeld, Germany

Purpose: Decision making — a very important function of every-day
life — depends on affective processes and executive functions. Although
it is well known that patients with temporal lobe epilepsy (TLE) can have
impairments in both executive functioning and emotion processing, the
ability to make decisions under ambiguity and risk has not been investi-
gated in these patients, to date. We aimed to study whether TLE patients
exhibit deficits in decision making situations primarily associated with
emotional processes (decision making under ambiguity) and those situa-
tions additionally linked to executive functions (decision making under
risk).

Method: We examined 20 TLE patients and 20 healthy individuals
(CG) with a task assessing decision making under ambiguity (Iowa Gam-
bling Task, IGT), a task measuring decision-making under risk (Game of
Dice Task, GDT) and a neuropsychological test battery.

Results: GDT performance did not differ significantly between the
patients and the CG (p=.26). On the IGT patients with TLE selected the
disadvantageous alternatives more frequently compared to the CG
(p=.03). Side of epileptogenic focus did neither impact GDT nor IGT per-
formance (p’s>.62). GDT and IGT performance was associated with
executive subcomponents, e.g. interference susceptibility (p’s<.05).

Conclusion: In summary, TLE-patients are selectively impaired in deci-
sion-making under ambiguity that commonly depends on processing pre-
vious feedback to learn the option’s contingencies. Probably, this deficit
is linked to alterations within the epileptogenic mesiotemporal region.
By contrast, decision making under risk conditions that is based on expli-
cit knowledge about consequences and their probabilities seems to be
intact, most likely due to unimpaired executive functions of the TLE
patients studied.

T290

ATTENTION IMPAIRMENT IN TEMPORAL LOBE EPI-
LEPSY: NEUROPHYSIOLOGICAL APPROACH BY THE
STUDY OF THE P300 WAVE

P. Bocquillon, V. Phalempin, N. Betrouni, K. Dujardin,

E. Houdayer, J. Bourriez, P. Derambure, and W. Szurhaj

Lille University Medical Center, Lille, France

Purpose: Attention is often impaired in temporal lobe epilepsy (TLE).
The P300 wave, an endogenous event-related potential, is a correlate of
attention. It is usually recorded during an oddball paradigm, the subject
being instructed to detect a rare target stimulus among frequent, standard
ones. In order to better understand the alterations of attentional networks
in TLE, we compared P300 characteristics in 10 TLE patients and 10
healthy controls.

Method: Every subject underwent a high density EEG recording (128
channels) during an auditory and a visual oddball-paradigm. The P3b
latency and amplitude were compared between both groups. The P3b
sources were localized on individual 3D MRI with the LORETA
method and a statistical group comparison was performed with
SPM.

Results: We showed a diminution of P3b amplitude in TLE subjects
(p<0.001). Nevertheless our main results concern the evidence of a
significant decreased P3b current density of P3b in TLE patients in
right superior temporal gyrus, left inferior temporal gyrus and fusi-
form gyrus, right inferior frontal gyrus and right post—central gyrus.
In visual condition, this source reduction was noted in right inferior,
middle and superior temporal gyrus, in bilateral fusiform gyrus, in
right dorsolateral frontal cortex, and in right post—central gyrus
(p<0.001).

Conclusion: The reduction of temporal and frontal sources in TLE sub-
jects may reflect a direct local cortical dysfunction secondary to the epi-
leptic focus or a more complex interference between epileptic networks
and normal attentional pathways.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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THE QUALITY OF LIFE IN CHILDREN WITH WEST
SYNDROME IN HOSPITAL INFANTIL SUR IN SANTI-
AGO DE CUBA

G. Naranjo Pelayo*, M. Casamajor Castillot, Y. Popa Rosales*,
and E. Soler Fuentes?

*Hospital Universitario Clinico Quirirgico Juan Bruno Zayas,
Santiago De Cuba, Cuba; THospital Universitario Pedidtrico
Infantil Sur, Santiago De Cuba, Cuba; and I Policlinico
Municipal Julio Antonio Mella, Santiago De Cuba, Cuba

The evaluation of the quality of life is a challenge to the modern medi-
cine, especially for those who try to improve parameters in order to
give to some people the hope they consider as lost. Evaluate the qual-
ity of life in children with West syndrome or infantile spasms and in
their parents is the main objective of this research paper, trough the
application of Test Cave, used exclusively in children with this dis-
ease. Our specific objectives are based on know the main problems
after apply the Test and to modify the way of life of these children and
their relatives. There were used each medical history and the general
files of all these patients to do an exhaustive work finding all kind of
data on it. There were serious problems in the social behavior and the
adaptation of these patients to the environment, familiar and school
also marked neurocognitive dysfunction. After analysis of those results
we started a project of multidisciplinary work between neuropsycholo-
gists and neurophysiatrist to insert those kids and their parents in the
community and to provide a better quality of life not only to them but
to parents, teachers and the people that surrounds them and make sure
they have a better life.

T292

EVALUATION THE FREQUENCY OF HYPOXIC-
ISCHEMIC ENCEPHALOPATHY IN HOSPITALIZED
NEONATES

F. Eghbalian, and A. Monsef

Hamadan University of Medical Sciences, Hamedan, Iran

Evaluation the frequency of hypoxic-ischemic encephalopathy in hospi-
talized neonates.

Purpose: A considerable number of pathophysiologic mechanisms
can cause to damage the developing brain of the neonates. Neonatal
seizures may have different causes with different history and clinical
manifestations. Determining seizure causes is very important because
it helps to treat and also determine the prognosis. Seizure due to hyp-
oxic-ischemic encephalopathy usually occurs in 24-48 hours after a
history of asphyxia and may cooperate with metabolic common cause
of seizure in neonates. The aim of the present study was to evaluate
the frequency of hypoxic-ischemic encephalopathy in hospitalized neo-
nates.

Method: This cross-sectional study implemented for the tow year evalu-
ation of 1295 neonates admitted at neonatal ward of Ekbatan hospital in
Hamedan province of Iran for hypoxic-ischemic encephalopathy. Data
such as CT scan findings, blood gas findings, Apgar score of 5th minute,
decreased muscle tone and consciousness, seizure, age, sex, birth
weights, serum calcium, glucose and sodium, were entered into the ques-
tionnaires and data were analyzed using SPSS 13.

Results: 34 patients (2.62%) out of 1295 evaluated neonates had seizure.
From 34 neonates with neonatal seizure, 11 (32.4%) had hypoxic-ische-
mic encephalopathy. The mean age was 14.03+/—10.05 days (1-29 days).
25 (73.5%) neonates were boys and 9 neonates (26.5%) were girls.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Conclusion: According to the results of our study, The incidence rate of
hypoxic-ischemic encephalopathy in hospitalized neonates was 32.4%.

T293

DRUG UTILIZATION PATTERN OF ANTIEPILEPTIC
DRUGS IN CHILDREN 0-7 YEARS OF AGE: A PHAR-
MACOEPIDEMIOLOGIC STUDY IN CROATIA

L. Cvitanovic-Sojat*, I. Bielent, and A. Srukt

*University Hospital Sestre Milosrdnice, Zageb, Croaria; and
tGeneral Hospital Sveti Duh, Zagreb, Croatia

Purpose: The aim of this study was to investigate the antiepileptic drug
(AEDs) pattern for the treatment of various forms of epileptic seizures in
children. Information on AED utilization is an useful objective parameter
in the evaluation of the standard of care of children with epilepsy.

Method: The analyzed patient data were collected by means of ques-
tionnaires completed by primary health care physicians (PHPs) from dif-
ferent regions in Croatia. The diagnosis of epilepsy in preschool-children
(0-7 years) was previously confirmed by neuropediatricians. Only chil-
dren with active epilepsy were included.

Results: A total of 37 PHPs provided the required data (33 pediatricians
and 4 family physicians). They were in charge of 34 467 children in age
of 0—7 years and in that population a total of 119 children (51.3% boys,
48.7% girls), mean age 4.84 + 1.76 years, with previously verified active
epilepsy were identified. Monotherapy was used in 88/116 (75.9%) and
polytherapy in 28/116 (24.1%) of children, missing data 3/119 (2.5%).
Valproate (55.2%) was the most frequently prescribed AED, followed by
topiramate (19.0%), phenobarbiton (14.7%), lamotrigine (11.2%), carba-
mazepine (9.5%), metilphenobarbiton (8.6%), clonazepam (2.6%), pri-
midon (1.7%), other AEDs (6.1%). The children with epilepsy and
associated handicaps were more often treated with polytherapy. In those
children, lamotrigine and topiramate is frequently use in mono or poly-
therapy.

Conclusion: AED monotherapy was much more frequently used, the
most commonly used were valproate and topiramate. Polytheraphy was
significantly more common in children with one or more handicaps.

T294

EFFICACY AND SAFETY OF INTRAVENOUS LEVETI-
RACETAM IN CHILDREN WITH ACUTE EPILEPTIC
SEIZURES

J. Garcia-Peiias, J. Lara-Herguedas, M. Rodrigo, A. Duat-
Rodriguez, M. Ruiz-Falco, and L. Gonzdlez Gutiérrez-Solana
Hospital Infantil Universitario Niio Jesus, Madrid, Spain

Purpose: To describe the efficacy and safety of intravenous levetirace-
tam (LEV) in children with acute epileptic seizures.

Method: We retrospectively analyzed data from 15 consecutive children
aged 14 days to 18 years treated with intravenous LEV. Medical records
of these patients were reviewed for demographic data, underlying neuro-
logic disorders, the indications, dose, and duration of use of intravenous
LEV, seizure control, and adverse events. There was no bolus administra-
tion, butin 9 patients we used an attack dose of 30 mg/kg (maximum dose
of 1.500 mg). In all patients, the given dose was infused for 10-15 min-
utes. The frequency of administration was every 8—12 hours.

Results: Intravenous LEV was used for control of acute repetitive sei-
zures in 10 patients and for refractory status epilepticus in 5 patients. The
mean dose used was 50.6 mg/kg/day. All patients received previously
treatment with intravenous diazepam and phenytoin, and the 5 patients
with refractory SE also needed intravenous valproate and phenobarbital
and continuous intravenous midazolam infusion. A symptomatic etiology
was found in 12 patients (80%) including inherited metabolic disorders,
malformations of cortical development and acute viral encephalitis. Nine
patients (60%) showed a seizure frequency reduction of more than 50%
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including 6 patients (40%) who became seizure-free. LEV was generally
well tolerated although 7 patients (46%) reported side effects. Somno-
lence was the most commonly reported adverse event (40%).

Conclusion: Our results indicate that intravenous LEV may be an effec-
tive and safe alternative in the treatment of acute repetitive seizures and
refractory status epilepticus in children.

T295

EVALUATION OF THE BIOCHEMICAL PARAMETERS
OF BONE METABOLISM AND BONE MINERAL DEN-
SITY IN AMBULATORY EPILEPTIC CHILDREN
RECEIVING NEWER ANTIEPILEPTIC DRUGS

S. Chung

Kyung Hee University Hospital, Suwon, South Korea

Purpose: To assess the effects of newer antiepileptic drugs (nAEDs) on
the biochemical parameters and bone mineral density (BMD) in epileptic
children.

Method: Thirty-five epileptic children, aged 2 to 15 years, 14 treated
with topiramate-alone (TPM), 10 lamotrigine-alone (LMT), and 11 ox-
carbazepine-alone (OXC) for more than 1 year were included in the
study. Thirty-five normal children were chosen by age and sex matched
to each patient as control. Serum levels of calcium, phosphorus, alkaline
phosphate, vitamin D3 (25-hydroxycholecalciferol; 250HD, 1,25-di-
hydroxycholecalciferol; 1,25(OH)2 D) were evaluated. BMD was mea-
sured at lumbar spine (L1-L4) by the dual-energy x-ray absorptiometry.

Results: Vitamin D3 levels of OXC (25-OHD: 40.3 — 10.5 ng/ml,
25(0OH)2D: 57.9 — 15.2 pg/ml) were significantly lower than the control
(44.6 — 11.5, 66.2 — 10.5) (P<0.05), but not significant in TPM (42.8 —
10.3, 62.7 — 13.4), and LMT (42.6 — 11.3, 61.7 — 12.4) (P>0.05). There
were no significant differences among each study group. The rest bio-
chemical parameters were not significantly different between the control
and the study groups. BMD were significantly reduced in OXC (L1-L4:
0.84 —0.06) than in the control (0.73 - 0.11 g/cm?2) (P<0.05), but not sig-
nificant in TPM (0.82 — 0.08) and LMT (0.81 — 0.14). BMD of OXC was
significant reduced than TPM or LMT.

Conclusion: BMD was significantly reduced in OXC than in the control
and the other nAEDs, but not in vitamin D3. BMD was not related to vita-
min D3, however, in patients treated with nAEDs, monitoring of bone
metabolism is indicated.

T296

COGNITIVE IMPAIRMENT AND LACK OF RESPONSE
TO ANTIEPILEPTIC DRUG TREATMENT ARE FRE-
QUENT IN CHILDREN WITH FRONTAL LOBE EPI-
LEPSY

H. Braakman*, and W. Reniert

*University Hospital Maastricht, Maastricht, The Netherlands;
and FCanisius-Wilhelmina Hospital, Nijmegen, The Netherlands

Purpose: To study the frequency and risk factors of cognitive impair-
ment and refractoriness in children with frontal lobe epilepsy.

Method: We reviewed the medical files of children (age<18 years) diag-
nosed with frontal lobe epilepsy, in the out-patients’ department for Chil-
dren with Epilepsy and Paroxysmal Disorders in a university hospital in
the Netherlands, between 1995 and 2005. We assessed the frequency and
risk factors for cognitive impairment and refractoriness.

Results: We found 23 children with frontal lobe epilepsy, 11 boys and
12 girls. Twenty patients (87%) had cognitive impairment. Refractori-
ness (60% in the cognitive impaired group versus 0% in the cognitive
unimpaired group) and low age at seizure onset (4.4 years in the cognitive
impaired group versus 10.6 years in the cognitive unimpaired group)

were frequent among children with cognitive impairment. Twelve chil-
dren (52%) had refractory epilepsy. Absences with a frontal lobe focus
were only observed in patients who eventually developed refractory epi-
lepsy (n=9; 75%).

Conclusion: Cognitive impairment and refractoriness are frequent in
children with frontal lobe epilepsy. Risk factors for cognitive impairment
may include refractoriness and low age at seizure onset. Therefore, the
cumulative effect of epileptic activity seems to have a negative influence
on the developing brain, especially on cognitive functioning. Absences
as seizure type may be a risk factor for refractoriness. The causal mecha-
nisms remain unknown and warrant further study.

T297

PERVASIVE DEVELOPMENTAL DISORDERS (PDD),
EPILEPSY AND EEG PAROXYSMAL ABNORMALI-
TIES: HOW ARE THEY LINKED?

G. Barcia, A. Posar, E. Raimondi, M. Scaduto, M. Santucci, and
A. Parmeggiani

University of Bologna, Bologna, Italy

Purpose: Pervasive developmental disorders (PDD) are heterogeneous
clinical conditions with a prevalence of 64.9/10.000 (Fombonne E. et al.,
Pediatrics, 118(1): €139-50, 2006). Although epilepsy and EEG abnor-
malities have been described in PDD, the recurrence is extremely vari-
able (Giovanardi Rossi P. et al., Brain and Development, 22: 102-106,
2000; Levisohn P.M., Epilepsia, 48 s9: 33-35,2007).

Method: Our Italian sample includes 300 patients affected by PDD
according to DSM-IV TR. The aim of the study is to evaluate occurrence
and features of epilepsy and EEG paroxysmal abnormalities in different
age and diagnostic subgroups.

Results: At the last observation, the mean age of patients is 10.4 years;
209 patients have autistic disorder; 72 PDD not otherwise specified, 12
Asperger disorder, 7 childhood disintegrative disorder. Familial anteced-
ents for epilepsy are present in 23.7% of patients. Epilepsy and/or febrile
seizures occur in 25.0% of cases and EEG paroxysmal abnormalities
without epilepsy in 25.0%. Epileptic seizure onset has two peaks, one
early and one during adolescence. On the other hand EEG abnormalities
are more common during childhood. Partial and generalized epilepsies
are both represented.

Conclusion: The higher prevalence of epilepsy and EEG paroxysmal
abnormalities in PDD seems to be related to genetic factors rather than
cerebral lesions. Probably an early brain dysfunction is responsible for
PDD and epilepsy. How EEG paroxysmal abnormalities influence clini-
cal picture is still debated. These findings emphasize the importance of
EEG recordings during the evolution of PDD patients.

T298

NEUROPSYCHOLOGICAL ASPECTS
ROLANDIC EPILEPSY

H. Goldberg-Stern, O. Gonen, D. Inbar, K. Rabin, and M. Sadeh
Schneider Childrens Medical Center, Petach Tigva, Israel

OF BENIGN

Purpose: Benign rolandic epilepsy, also known as benign childhood
epilepsy with centrotemporal spikes (BCECTS), is the most common epi-
leptic childhood disorder. It is known from previous studies that children
with BCECTS have learning difficulties, mainly in the field of verbal
functioning, compared with healthy controls, as expressed on neuropsy-
chological tests. It is not clear whether the source of these difficulties lies
in the electrical impairment, the seizures or is an adverse effect of treat-
ment with antiepileptic drugs. The purpose of the study was to compare
neuropsychological test scores of children with BCECTS with those of
children with normal electroencephalograms (EEGs) in order to investi-
gate the effect of the disorder on cognitive abilities without the confound-
ing factors listed above.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Method: We compared the cognitive functions of 36 children with
BCECTS prior to commencing treatment with antiepileptic drugs with 15
children who underwent EEG monitoring for various reasons and had
normal results. We provided neuropsychological tests to both groups.

Results: Children with BCECTS had statistically significant lower
scores in tests of verbal functioning. No relationship was found between
the lateralization of the epileptic focus and the scores in neuropsychologi-
cal tests. A higher number of seizures did not result in lower neuropsy-
chological test scores.

Conclusion: Children with BCECTS have an impaired ability to process
verbal information. It appears that this impairment derives from the path-
ological electrical discharges which are part of this syndrome and not
from drug treatment, laterality of the epileptic focus or number of sei-
zures.

T299

PREDICTORS OF INTRACTABLE EPILEPSY IN CHIL-
DREN: A CASE CONTROL STUDY

G. Aithala*, and L. Sztrihat

*UiTM, Shah Alam, Malaysia and 7 University of Szeged, Szeged,
Hungary

Purpose: To determine the clinical, electroencephalographic and radio-
logical factors associated with medically intractable seizures in children
in the Al Ain Medical District in United Arab Emirates.

Method: A prospective, case-control study of children with epilepsy in
the age range of 2 months and 13 years referred to pediatric neurology
and neurodevelopmental clinics at Tawam and Al Ain University Hospi-
tals from December 1997 to December 2002.

Results: There were 55 children with intractable epilepsy; their data was
compared with 50 children who responded well to antiepileptic medica-
tions and were seizure-free for at least 2 years. Onset <1 year of age, a
high seizure frequency at onset, positive history of neonatal seizures,
developmental delay and status epilepticus, neurological deficits and
abnormal brain imaging results were found to be significantly more com-
mon in the study group. Children in this group had symptomatic localiza-
tion related epilepsy more commonly than in the control group.

Conclusion: Our study suggests that children who present with idio-
pathic localization-related and generalized epilepsy syndromes with few
seizures at onset, with no neurological deficits tend to have a relatively
good prognosis.

T300

SUBCLINICAL EPILEPTIFORM DISCHARGES AND
SEIZURE OCCURRENCES IN CHILDREN WITH
ATTENTION DEFICIT HYPERACTIVITY DISORDER

W. Kim, and Y. Lim

Chungbuk University Hospital, Cheongju, South Korea

Purpose: Our objectives were to: (1) assess the relationship between sei-
zure activity and EEG (Electroencephalography) abnormality of atten-
tion deficit hyperactivity disorder (ADHD) patients; (2) study the
influences of methylphenidate to seizure activity of ADHD patients.

Method: EEGs were obtained from 164 children with ADHD from 1999
to 2006. We assessed the seizure activity and the severity of ADHD
according to the results of the EEG. In cases of abnormal EEGs, we ana-
lyze the seizure activity and risk factors between a group taking and a
group not taking methylphenidate.

Results: The average age of ADHD patients was 8.7 years old and there
were 141 boys and 23 girls (6.13: 1). 135 (82.3%) children showed nor-
mal EEG findings and 29(17.7%) children showed abnormal findings.
The relationship between the EEG findings and seizures showed a corre-

Epilepsia, 50(Suppl. 4):2-262, 2009
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lation (p-value<0.0001, Fisher’s exact test). The severity of ADHD is not
different between normal and abnormal EEGs (p-value 0.106). There
was no statistical difference between the 14 patients (48.3%) taking
methylphenidate with abnormal EEGs, and the 15 patients (51.7%) not
taking methylphenidate with abnormal EEGs. Among 29 children with
abnormal EEGs, 4 patients taking methylphenidate had seizures and 3
children not taking methylphenidate had seizures. There was no statisti-
cal relationship between seizure activity and treatment with methylpheni-
date (p-value 0.682).

T301

INTELLECTUAL DEVELOPMENT AND EEG OF CHIL-
DREN BORN BY MOTHERS WITH EPILEPSY AND
EXPOSED TO AED IN UTERO

A. Kozhokaru®, V. Karlovt, and A. Serkina*

*Nevromed-Clinic, Moscow, Russia; and tMedical Dental Uni-
versity, Moscow, Russia

Purpose: To assess the intellectual development of children born to
mothers with epilepsy who were administered AED during pregnancy.

Method: VideoEEG monitoring. Weksler method. Forty-four children
aged 6 months to 16 years (main group); 22 controls. Twenty chidren
(main group) and 15 children (control group) aged 4 to 16 years were
evaluated by Weksler method. Neurological status and psychomotor
development assessment revealed psychomotor retardation in 11.3% of
children aged 6 months to 3.5 years.

Results: In 6.8% of subjects in the main group vs. 4.5% in controls total
1Q scores were significantly decreased; in 13.6% of the subjects in the
main group nonverbal intelligence (DIQ) was decreased. In 9% of the
children EEG changes were revealed and the diagnosis of epilepsy was
established; 15.9% of the subjects had various EEG changes, but epilepsy
was not revealed. Intellectual retardation was associated with EEG find-
ings: 6.8% of the subjects had the diagnosis of epilepsy and a decrease in
total IQ scores; in 13.6% of the subjects DIQ was decreased, there were
EEG changes and no epilepsy. Among mothers with epilepsy during
pregnancy 68% received monotherapy, 20% received polytherapy, and
12% were not administered any AEDs. High-dose mono- or polytherapy
was associated with a decrease in total 1Q scores in 13% and 4.5% of
cases, respectively, or with a decrease in DIQ scores in 9% and 4.5% of
cases, respectively.

Conclusion: Low total IQ scores were found in children diagnosis of
epilepsy.

T302

ACOUSTIC EFFECTS OF LAMOTRIGINE IN PEDIAT-
RIC PARTIAL EPILEPTIC PATIENTS

S. Kim, M. Yun, and Y. Choi

Chonbuk National University, Jeonbuk, South Korea

Purpose: The aim of this study was to investigate the acoustic effects of
lamotrigine in pediatric epileptic patients.

Patients and Method: Newly diagnosed 27 partial epileptic patients
(aged 5-15 years) were assessed through a Computerized Speech Lab
(CSL) applied before the beginning of therapy with lamotrigine and 2
months after dosage had been stabilized (Target dosage: 7mg/kg/day).
Language tests had been used Velopharyngeal incompetency and articu-
lation screening test. We compared the data from patients and similar
aged healthy volunteers.

Results: Mean VOT and TDs for all lenses and fortes increased and; for
aspirates /ph, kh/ they increased and for /th/ and it decreased after lamo-
trigine antiepileptic therapy. However, none of these change show signif-
icance (P>0.05). The first formant (F1) of vowels /a, i, e, o/ and the
second formant (F2) of /i, e, o/ increased; F1 of /u/ and F2 of /a, u/
decreased (P>0.05). Pitch range decreased from 206 ;4 37.0 Hz before
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the therapy to 203.9 % 37.5 Hz after. The energy level measured by
loudness also decreased from 47.7 ;¥4 6.0 dB to 46.7 {4 4.6 dB after the
lamotrigine antiepileptic therapy (P>0.05). Speaking rate of counting one
to ten; duration of counting decreased from 8.8 — 2.5 to 8.2 — 1.8 after the
therapy (P > 0.205). Precise articulation rates before and after the therapy
were 93.1% and 92.7% respectively.

Conclusion: No significant negative acoustic effect of lamotrigine was
found in this study. Lamotrigine is safe for acoustic function in pediatric
epileptic patients.

T303

EARLY PREDICTORS OF INTRACTABLE EPILEPSY IN
CHILDREN WITH CEREBRAL PALSY

A. Trabacca, G. De Agazio, L. Losito, L. Gennaro, and

M. De Rinaldis

Scientific Institute L.R.C.C.S. E. Medea Association ‘La Nostra
Famiglia’, Ostuni, Italy

Little is known about early prediction of intractable epilepsy in children
with cerebral palsy. Such information could help guide the use of suitable
therapies in these selected patients.

Purpose: to examine the importance of early predictors of outcome in
epilepsy and to determine the real risk of intractable epilepsy in children
with CP at the time of initial diagnosis.

Method: we have retrospectively valued the clinical and electroenceph-
alogram (EEG) characteristics of epilepsy in patients with cerebral palsy
for the 18 months after the onset of epilepsy and at last follow-up visit.

Results: 54 patients, mean age 11.9 (DS "b 3.53 years), of which 27 boys
and 27 girls, were included in the study. 83,3% had spastic tetraplegia,
12,9% had spastic hemiplegia, 3,8% had spastic diplegia. Classification
according to seizure type demonstrated that generalized seizures domi-
nated in epileptic patient (68,5%). 48,1% of patients showed intractable
epilepsy at 18¢X month after the onset and 33,5% at last follow-up visit.
Early onset epilepsy, initial high seizure frequency and high seizure fre-
quency at 12¢X and 18¢X month after the onset of epilepsy, EEG slow-
ing and generalized seizures at the onset of epilepsy, acute status
epilepticus were associated with an increased risk of intractable epilepsy
(p<0,05).

Conclusion: our data suggest that children at greater than average risk
of developing intractable epilepsy can be identified early.

References: Berg AT, Shinnar S, Levy SR, et al. Early development of
intractable epilepsy in children: a prospective study. Neurology 2001, 56:
1445-1452.

T304

HIPNAGOGIC MYOCLONIC EPILEPSY: A NEW EPI-
LEPTIC SYNDROME?

F. Sanmarti*, O. Sans Capdevila*, I. Alonso*, and A. Donairet
*Sant Joan De Deu University Hospital, Barcelona, Spain; and
tEpilepsy Unit Hospital Clinic Barcelona Spain

Purpose: Present a unique case-report of a new epileptic syndrome.

Method: A 13 years old female patient was referred with chief com-
plaint of frequent nocturnal awakenings that were increasing in number
and duration for a 3 months period. Family reported several episodes per
night, lasting from few seconds up to 30 minutes of muscular jerks in
limbs without loss of consciousness. Pathologic antecedent was behavio-
ral problems, anxiety-phobic attacks and low scholar performance at 12
years of age. After 6 months on olanzapine all behavioral problems
improved. No other personal or familial pathological findings were
present. Possible diagnostic entities: Insomnia, Parasomnias, Nocturnal
Epilepsy, or Pseudoseizures. Initial neurological examination, wake

video-EEG and cerebral MRI were normal. After the first visit an exter-
nal neurologist decided to start antiepileptic treatment with Topiramate
and Clonazepam. There was disappearance of nocturnal awakenings for a
period of 20 months. During that time the patient was followed up in our
unit. Nine months after starting medication, a nocturnal video-PSG
(NVPSG) was normal. Reappearance of symptoms occurred 20 months
later. To understand the reason of relapse, all medication was stopped. A
new NVPSG demonstrate four episodes of generalized epileptic myo-
clonic jerks that woke up the patient from slow wave sleep. Episodes
lasted from 15 secs. to 13 minutes. Photic and photoconvulsive responses
were also found.

Conclusion: Electroclinical findings and response to 500 mg/24h of val-
proate support the diagnosis of hipnagogic myoclonic epilepsy. To our
knowledge and after review of the scientific literature we did not find
reports on this new entity.

T305

POPULATION PHARMACOKINETIC ANALYSIS OF
LEVETIRACETAM IN PEDIATRIC PATIENTS WITH
EPILEPSY AGED 1 MONTH TO 16 YEARS

N. Toublanc, M. Lovern, M. Sargentini-Maier, and A. Stockis
UCB Pharma SA, Braine-L’Alleud, Belgium

Purpose: To characterize levetiracetam pharmacokinetics in children
with epilepsy, including identification of clinically relevant covariates,
and to propose dosing adaptation rules in children younger than 4 years.

Method: 197 children received single or multiple bid doses of leveti-
racetam as add-on therapy in 6 studies. Levetiracetam concentration-time
data were analyzed using nonlinear mixed-effect modeling. Age, gender,
race, body weight, body surface area, creatinine clearance, dose and con-
comitant antiepileptic drug (AED) were tested as possible covariates.
Sensitivity analysis was performed to eliminate nonrelevant covariates.

Results: 112 males and 85 females provided a total of 1182 plasma con-
centrations. Levetiracetam concentrations were adequately described by
a one-compartment model. Body weight and age were identified as fac-
tors affecting both apparent clearance (CL/F) and apparent volume of dis-
tribution (V/F). The age effect on CL/F was an asymptotic function to
account for renal maturation in the first postnatal months. The effect of
age on both parameters decreased as age increased, becoming negligible
by approximately 4 years of age. Overall, intake of concomitant enzyme-
inducing AEDs increased CL/F by 19%. Simulations indicated that only
children aged 1 to 6 months would require a 30% decrease in dose (mg/
kg) relative to 4-year-old children to obtain the same exposure.

Conclusion: The main factor explaining the interindividual variability
in levetiracetam pharmacokinetics was body weight, followed by induc-
ing AEDs and age. A nomogram was established to help with dose adjust-
ment in children from 1 month to 4 years of age.

T306

PEDIATRIC UNIT OF VIDEO-ENCEPHALOGRAPHY -
RESULTS FROM 4 YEARS IN OPERATION

A. Helena*, C. Carlos*, R. Eduardo*, C. Enriquet, V. Teresa*,
M. Eduardo*®, D. Rosario*, and P. Alberto*

*Universtary Hospital Virgen De La Arrixaca, Murcia, Spain;
and tUniverstary Hospital Santa Maria Del Rosell, Murcia,
Spain

Purpose: The degree of difficulty in the diagnosis of children epilepsy
determines that the video-electroencephalogram is an invaluable explora-
tion for its diagnosis and monitoring. The aim of our study is to describe
the main indications of the video-electroencephalogram, its usefulness
for the diagnosis and the advantages on the conventional intercritical
EEG in a reference neuropediatrics section.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Method: Checking of the clinical records of the patients on which a
video-electroencephalogram has been used between October 2000 and
October 2004. The diagnosis of epilepsy is established through the simul-
taneous clinical evaluation of two of our professionals. The data is saved
in Access and the descriptive and inferential statistical analysis is made
by the SPSS13.0 program.

Results: There were 212 video-electroencephalograms from 172
patients. Indications: 58 cases were to differentiate epilepsy and pseudo-
crisis, 89 to clarify the epileptic phenotype and 65 to keep and/or change
the treatment. Diagnosis: 54 without epilepsy, 25 intertemporal epilepsy,
10 idiopathic generalized epilepsy, 19 symtomatic generalized epilepsy,
16 idiopathic partial epilepsy, 30 symtomatic partial epilepsy, 3 less dis-
tinctive idiopathic epilepsy, 4 myoclonic-astatic epilepsy, 1 atypical Ai-
cardi epilepsy, 2 reflex epilepsy, 2 Lennox-Gastaut syndrome, 3 POCSL,
1 infantile spasm without electroencephalographic alteration, 1 West
syndrome, 1 EGGF+. In our group, the positive predictive value from the
clinic is 87%, from the EEG is 34.4% and from the video-EEG is 86.7, in
the selected subgroups.

Conclusion: In our group, the correct clinical selection of the patients
and the video-electroencephalographic record obtains a higher diagnos-
tic accuracy in the infantile epilepsy than the conventional intercritical
EEG.

T307

TOPAMAX MONOTHERAPY IN CASES OF CHIL-
DREN’S AND ADOLESCENT’S FOCAL EPILEPSY

N. Freydkova*, and V. Karlovt

*Morozovskaya Children’s Clinical Hospital, Moscow, Russia;
and TMoscow State Medico-Stomatological University, Moscow,
Russia

Purpose: Evaluate the efficiency and safety of using topamax (TPM)
for long time as monotherapy.

Method: An open randomized study of 71 patients (44-male, 27-female)
aged 2 — 18, who received TPM since 6 months to 5 years, dose varied
2-10mg/kg/day. All patients were subjected to dynamic clinical monitor-
ing, EEG and MRI. Rolandic epilepsy (RE) was diagnosed in 11 cases
and in 60 — symptomatic/cryptogenic epilepsy (SCE) (17 and 43 respec-
tively). The drug was administered as starting therapy to 33 patients and
to 38 as 2 or 3 medicine.

Results: 11 patients (15,5%) discontinued the treatment due to drug
inefficacy or negative effects: seizures aggravations (2 cases-2,8%) and
adverse events (11 cases-15,5%). With RE the medicine was effective in
8 cases (72,7%), whereas with SCE a remission took place in 32 cases
(53,3%). The attacks were arrested to a degree of 50% or higher in 7
patients (12,7%)/ In 8 cases transitory side effects were documented.
Only in 1 situation we used TPM for 2 years and the drug was withdrawal
because renal stones appeared.

Conclusion: TPM was efficacy in cases of focal epilepsy of different eti-
ology (74,2%). For children, the dose program would be from 2 to 10 mg/
kg/day. A long-term use of the drug does not trigger any serious side
effects. TPM has a high level of efficiency and tolerability with children
and adolescents.

T308

LEVETIRACETAM MONOTHERAPY IN IDIOPATHIC
GENERALIZED EPILEPSY OF CHILDHOOD AND ADO-
LESCENCE

D. Pruna*, S. Casellato¥, T. Pisano*, D. Simula¥, M. Scioni*,

L Chillotti*, and C. Cianchetti*

*University of Cagliari, Cagliari, Italy; and tUniversity of
Sassari, Sassari, Italy

Epilepsia, 50(Suppl. 4):2-262, 2009
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Purpose: This study evaluates efficacy and tolerability of LEV mono-
therapy in a cohort of newly diagnosed patients with idiopathic general-
ized epilepsy (IGE) or IGE resistant/intolerant to previous AEDs.

Method: We reviewed medical records of 25 patients with IGE (18
females and 7 males, age 5-22 years) treated with LEV. Thirteen were
newly diagnosed patients and 12 resistant or intolerant to previous
AEDs. Patients were subdivided according to syndromic classification:
14 juvenile myoclonic epilepsy (JME), 7 childhood absence epilepsy
(CAE), 3 juvenile absence epilepsy (JAE) and 1 benign myoclonic epi-
lepsy of infancy (BMEI). We reviewed clinical and EEG data, LEV
doses, side effects and therapeutic response. Follow-up was 2 months-
2 years.

Results: LEV monotherapy has been effective in 12/25 patients (48%)
that are seizure-free (SF). In particular, 10/14 JME (71%) are SF; of these
5 were newly diagnosed patients. In the other 4 JME patients LEV was
partially effective or ineffective. In the 7 patients with CAE, only one
child is actually SF. In 6/7 of whom 4 resistant to previous AEDs, LEV
was ineffective. In the small group with JAE, 1/3 (33%) is SF with LEV
monotherapy. In the whole group of patients with absences, 2/10 (25%)
are SF. LEV was also effective in the only patient with BMEIL LEV dose
was 500-2000 mg per day (15-40 mg/kg/day). No side effect has been
reported.

Conclusion: This study confirms efficacy and safety of LEV as first line
treatment of JME while it seems to be less effective in patients with
absences.

T309

FUNCTIONAL NETWORKS OF WORKING MEMORY
IN CHILDREN WITH EPILEPSY AND COMBINED
ADHD IN COMPARISON TO CHILDREN WITH DEVEL-
OPMENTAL ADHD

N. Bechtel*, M. Kobel*, P. Webert, M. Burrit, M. Klarhdfert,

K. Schefflert, K. Opwis*, and I. Penner*

*University of Basel, Basel, Switzerland; and tUniversity
Children’s Hospital Basel, Basel, Switzerland

Purpose: Children with epilepsy have a significant risk for attention def-
icit/hyperactivity disorder (ADHD) and in consequence often show defi-
cits in working memory performance. However, it is not yet clear
whether there are specific differences in the underlying mechanisms of
working memory capacity between children with epilepsy and ADHD,
and children with developmental ADHD.

Method: 7 boys with diagnosed epilepsy and ADHD, 13 boys with
ADHD only and 12 healthy controls were investigated using fMRI. For
fMRI three different N-back tasks with increasing difficulty were
applied. Participants had to respond to visually projected numbers by but-
ton-press according to the instructions. Functional images were recorded
on a 3T human head scanner.

Results: In the easiest 0-back task all boys performed on a high level.
In the more demanding 2- and 3-back tasks healthy controls performed
on a significantly higher level than boys with epilepsy and/or ADHD.
Between the patient samples, no behavioral difference could be
detected. On a functional level, all boys showed the expected frontal
and parietal activations, which were more pronounced in the 2- and 3-
back tasks. Only healthy controls showed additional activation in the
cerebellum.

Conclusion: These preliminary data indicate that working memory
capacity of children with combined epilepsy and ADHD is as deficient as
in children with developmental ADHD. These behavioral results are also
reflected by functional data indicating similar activation patterns in both
patient groups. It can be assumed that the neural dysfunctions of working
memory performance are comparable in children with epilepsy and/or
ADHD.
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T310

SEIZURE RESPONSE AND COGNITIVE FUNCTION IN
CHILDREN AND ADOLESCENTS TREATED WITH
TOPIRAMATE

U. Brandl*, G. Kurlemannt, B. Neubauer}, K. Rettigs,

A. Schreiner¥|, and B. Schauble¥|

*University of Jena, Jena, Germany; TUniversity of Muenster,
Muenster, Germany; T University of Giessen, Giessen, Germany;
§GEM, Meerbusch, Germany; and YMedical & Scientific Affairs
EMEA, Janssen-Cilag, Neuss, Germany

Purpose: To explore seizure outcomes and cognitive function in chil-
dren with epilepsy treated with topiramate.

Method: Open label, noninterventional multicenter trial (TOPMAT-
EPP-401) in children age 6—16 with epilepsy and treatment with flexible
dose TPM for 12 weeks. Kaufman-ABC, digit symbol test (HAWIK-3),
verbal learning memory test (VLMT), tolerability were recorded. Seizure
frequency was compared to a 12-week retrospective baseline.

Results: 54 patients (52% male; median age 11 years) with a mean dura-
tion of epilepsy of 32 months (SD+40 months) were followed. 22% discon-
tinued due to AE(9%), insufficient efficacy (11%). Maximum dose TPM
was 3.5mg/kg/day (age 6-12) and 2.49mg/kg/day (>12) at endpoint. 56%
had >=50% seizure reduction and 35% became seizure free. K-ABC,
VLMT and digit symbol test was tested at baseline and endpoint. Four
groups were defined: AED naive patients with continuous monotherapy
(group 1: n=14), patients converting to monotherapy (group 3: n=18),
patient remaining on add-on therapy (group 4: n=21). Pairwise compari-
sons between group 1, 3 and 4 showed no significant differences between
groups, in the pre-post comparisons within groups on the Kaufman-ABC
or VLMT. The digit symbol test did not reveal differences between groups
at first and last visit. 33 AEs were at least possibly related to TPM (AE
>=T7: paresthesias 7%, fatigue 7%, speech and language disorder (7%)).

Conclusion: Findings suggest that topiramate is associated with a reduc-
tion in seizure frequency in children and adolescents with epilepsy. In
addition, there was no significant change in cognitive function as mea-
sured by VLMT and digit symbol test at described doses.

T311

HYPERVENTILATION INDUCED HIGH AMPLITUDE
RHYTHMIC SLOW ACTIVITY WITH ALTERED
AWARENESS (HIHARS) IN CHILDREN: IS IT A TRULY
NONEPILEPTIC PHENOMENON?

J. Ng* R. Kandlert, and S. Mordekar*

*Sheffield Children’s Hospital, Sheffield, UK and tRoyal
Hallamshire Hospital, Sheffield, UK

Purpose: HIHARS is increasingly identified in children and is thought
to be nonepileptic. HIHARS has similar clinical features to absence epi-
lepsy. It is important to establish whether it is a truly nonepileptic phe-
nomenon. We investigate clinical outcome in children with HTHARS.

Method: Thirteen children (M: F 5:8 Age range: 5-9y Mean 6y) with
HIHARS were identified from the clinical neurophysiology database.
Case notes and video-EEG were reviewed retrospectively.

Results: All children had typical EEG/clinical features of HIHARS.
Four had an additional inter-ictal epileptiform EEG abnormality. Nine
presented with blank spells (BS) and the others with generalized tonic
clonic seizures, daytime sleepiness, deteriorating school performance
and nocturnal events. Three children had a previous diagnosis of epi-
lepsy: childhood absence (CAE) in 2 and unclassified in 1. Following the
EEG, anticonvulsant medication was not introduced in 10 and was con-
tinued/ commenced in 3 children. The children were followed for 4-72
(mean 18) months. BS spontaneously resolved in 5 of 9 children. BS

resolved in 1 child after changing anticonvulsant medication. One child
has continuing BS in association with CAE. One child developed BS a
year after EEG. Two have continuing BS and remain under follow-up.
None of the children went on to be diagnosed with a subsequent epilepsy.

Conclusion: Outcome of HIHARSs appears to be heterogeneous and
appears to be benign and nonepileptic in most children. The significance
of HIHARS in children with epilepsy remains difficult to interpret. The
importance of follow up in these children is emphasized.

T312

CLINICAL CHARACTERISTICS OF EPILEPSY IN RETT
SYNDROME

K. Kim*, B. Lim*, A. Cho*, K. Koh*, H. Hwang*, J. Chae*,

Y. Hwang*, and H. Parkt

*Seoul National University Hospital, Seoul, South Korea; and
+Eulji University Hospital, Daejeon, South Korea

Purpose: Rett syndrome (RS) is an X-linked dominant neurodevelop-
mental disorder showing gradual developmental regression in spite of
normal early development. Epileptic seizures occurred in about 2/3 of
cases. This study was performed to investigate clinical characteristics of
epilepsy in the patients with RS.

Method: Thirty-five patients with RS were retrospectively evaluated.
Diagnosis of RS was made according to consensus diagnostic criteria in
2001. Among the 33 patients in whom MECP2 gene analysis was done,
14 showed mutations.

Results: Epileptic seizures were present in 30 patients (85.7%). The
mean age of seizure onset was 40 months. Seizures developed during the
stage I in 3 patients (10%), stage I1in 9 (30%), and stage III in 18 (60%).
Seizure types were partial in 12 patients, generalized in 6 and both in 6
patients. Eight patients showed only one seizure type, however, 20
patients had two different seizure types, and 2 patients had three seizure
types. Sixteen patients (53%) achieved seizure freedom with antiepileptic
drug treatment during clinical stage III and IV. EEG (available in 18
cases during stage II, 20 during stage II and 8 during stage IV) showed
deterioration of background activity and decrease in frequency of epilep-
tiform discharges according to the evolution of clinical stages.

Conclusion: Seizure types were variable and EEG features were not
pathognomonic. However, EEG patterns and response to treatment chan-
ged as clinical stage progressed. Therefore, EEG findings may be helpful
in evaluation of clinical features. And treatment plan should be decided
considering the clinical courses.

T313

LEVETIRACETAM: EFFICACY AND TOLERABILITY
IN EPILEPSY OF PEDIATRIC POPULATION

1. Pieri, R. Vittorini, and G. Capizzi

University Turin, Turin, Italy

Purpose: To evaluate efficacy and tolerability of levetiracetam (LEV)
as adjunctive and in monotherapy in children with treatment resistant sei-
zures.

Method: The population consisted of 42 (26 males, 16 females) patients
between 3 and 18 years. Subjects had diagnosis of treatment resistant par-
tial or generalized onset seizures (ILAE classification, 1989) and were
receiving a dose regimen of one-two AEDs. Stable dose of 20—40 mg/kg/
day in titration individually. Patients were followed at baseline"C six
months, for AEDs, frequency seizures, efficacy (assessed as responder
rate 75% — 50% — <50% seizure frequency reduction) and tolerability.

Results: We included 42 patients (26 male, 16 female), mean age was
11.5 — 4.5 years; 28 (67%) had symptomatic partial epilepsy, 4 (9%)
cryptogenetic partial epilepsy, 2 (5%) symptomatic generalized epilepsy,

Epilepsia, 50(Suppl. 4):2-262, 2009
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5 (12%) cryptogenetic generalized epilepsy, 3 (7%) idiopathic general-
ized epilepsy. Sixteen of 42 patients (38%) showed a 275% reduction in
seizure frequency. A >50% reduction was seen in ten of 42 patients
(23%). Concomitant AEDs therapy at baseline was present in all patients;
after six months 16 patients (38%) were in monotherapy with LEV. Mean
age at introduction LEV is 10.2 + 5.5 years. Adverse events occurring in
8 patients (19%): most commonly headache, somnolence, nervousness,
emotional lability, infections. There was evidence that LEV, in our study,
exacerbate seizure in EPS in two patients (therapy with LEV and carba-
mazepine). Interruption LEV was necessary in 6 patients (14%) for leth-
argy and seizures increase.

Conclusion: LEV demonstrate good efficacy and tolerability in multiple
type seizures in pediatric population, in add-on and in monotherapy.

T314

LEVETIRACETAM IN CHILDHOOD ABSENCE EPI-
LEPSY: LONG-TERM EFFICACY IN NEWLY DIAG-
NOSED PATIENTS

A. Verrotti*, C. Cerminarat, A. Romigit, S. Domizio*,

A. Mohn*, E. Franzonii, C. Garonel, G. Coppola$,

E. Cesaroniy|, N. Zamponi¥|, P. Parisi**, A. SpaliceTT,

P. lannettitt, F. Chiarelli*, and P. Curatolo¥

*University of Chieti, Chieti Scalo, Italy; TTor Vergata Univer-
sity, Rome, Italy; {University of Bologna, Bologna, Italy; §Uni-
versity of Naples, Naples, Italy; §Salesi Hospital, Ancona, Italy;
**University of Rome, Rome, Italy; and 11 University of Rome
‘La Sapienza’, Rome, Italy

Purpose: To assess the efficacy and tolerability of levetiracetam (LEV)
monotherapy in children and adolescents with childhood absence epi-
lepsy (CAE).

Method: Thirty-four subjects (18 male; 16 female) with CAE (mean age
of onset + SD: 13.2 + 0.8 years) from seven centres in Italy were enrolled
in this prospective study. The number of seizures was recorded prior to
treatment (baseline). Seizures and any adverse events were recorded dur-
ing treatment. LEV monotherapy was initiated at 250 mg/day and was
gradually up-titrated to 1000-2000 mg/day. All patients were evaluated
following 6 months’ treatment and 18 patients were also re-evaluated
after 12 months’ treatment.

Results: At the 6-month evaluation, out of 34 patients studied, 17 (50%)
were seizure free and 2 (5.8%) experienced a =50% reduction from
baseline in absence seizures. Less than 50% reduction of absence seizures
was observed in 15 patients (44.1%). At the 12-month evaluation, 13/18
(72.2%) patients were completely seizure free, 2/18 (11.1%) were sei-
zure-free with some anomalies (e.g. sporadic polyspike) upon EEG. One
(5.5%) patient who had not responded to LEV at the 6-month evaluation
subsequently responded at the 12-month evaluation. LEV did not have an
effect in 2/18 (11.1%) patients (also nonresponders at 6 months). LEV
was generally well tolerated; only two patients reported an adverse event
over the entire study: these were transient somnolence and irritability.

Conclusion: Our results suggest that LEV monotherapy is effective and

well tolerated in children with CAE. Large-scale, prospective, long-term

double-blind studies are needed to confirm these findings.
UCB-supported.

T315

IMPROVEMENT OF BEHAVIORAL AND EMOTIONAL
DISORDERS AFTER SURGERY IN CHILDREN WITH
INTRACTABLE EPILEPSY

E. Nakagawa, A. Arai, K. Sugai, M. Sasaki, and T. Otsuki
National Center Hospital For Mental, Nervous And Muscular
Disorders, NCNP, Tokyo, Japan

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x

Purpose: We evaluated the effect of epilepsy surgery on behavioral and
emotional disorders (BED) in children with intractable epilepsy.

Method: We assessed eight patients who underwent epilepsy surgery
for intractable epilepsy (4 males and 4 females, aged 1 to 11 years). The
subjects consisted of two patients with mesial temporal lobe epilepsy,
four with frontal lobe epilepsy, one with parietal lobe epilepsy, and one
with generalized epilepsy. Seven patients underwent lober or cortical
resection and one patient had callosotomy. Presurgical evaluation
included video EEG monitoring, MRI, PET, ictal SPECT, and MEG.
Developmental scales and Achenbach's Child Behavior Checklist were
evaluated.

Results: EEG showed epileptic discharges over the frontal and/or tem-
poral areas. Ictal SPECT revealed hypoperfusion and interictal FDG-
PET showed hypometabolism in the frontal area in 6 cases, in the caudate
and thalamus in 6 cases, and in the mesial temporal area in 2 cases. Sei-
zure outcome resulted in Engel's class{T in 5 cases and class {U in 3
cases. Inattentive, hyperactive or impulsive behaviors and developmental
age were also improved.

Conclusion: Epileptic seizure activities and propagation of paroxysmal
discharges into the frontal and temporal areas, corpus striatum, and thala-
mus may influence (exacerbate) BED in pediatric severe epilepsy. For
patients with intractable epilepsy of frontal or temporal origin and con-
comitant severe BED, surgical treatment can be an important treatment
option for BED as well as epilepsy.

T316

LEVETIRACETAM MONOTHERAPY IN 12 INFANTS
PRESENTING WITH NEONATAL SEIZURES

J. Dinger, D. Friebel, U. Reuner, H. Ikonomidou, and

G. Ramantani

Klinik Und Poliklinik Fiir Kinder- Und Jugendmedizin,

TU Dresden, Germany

Purpose: Neonatal seizures are common, especially in prematurity, and
should be treated, since they may precipitate further neuronal injury. Phe-
nobarbital (PB) represents the antiepileptic drug (AED) of choice, despite
recently shown to increase neuronal apoptosis in animal models and cog-
nitive impairment in subjects. Levetirazetam (LEV) is a newer AED with
proven efficacy beyond four years and a favorable profile regarding
apoptosis.

Method: In a prospective feasibility study, LEV was applied in neonatal
seizures, after ruling out hypoglycemia, hypocalcaemia, hypomagnesa-
emia, pyridoxin dependent seizures and following PB treatment failure
(no seizure control/severe adverse effects). In 9 premature infants (gesta-
tional age 23-30 weeks, birth weight 550-1370 g) and 3 term infants
(3741 weeks, 2960-3400 g) PB was discontinued and 10 mg/kg incre-
ments up to 30-50 mg/kg LEV were administered (intravenously, then
orally) in 3 days. Based on clinical observation, EEG tracings (aEEG/
routine EEGs), and LEV-titer monitoring, drug safety and anticonvulsant
efficacy were assessed over 3—6 months.

Results: Infants were seizure free on day 4 of treatment with 15,3-55
mg/kg LEV, while EEGs were markedly improved in 11/12 patients on
day 7. LEV plasma levels were 12,5-55 pg/ml under intravenous/oral
administration (reference values 5-65,0 pg/ml). In 9 cases, LEV was dis-
continued after 3 months seizure-freedom. No severe adverse effects
were observed.

Conclusion: These results illustrate the safety of LEV treatment in neo-
natal seizures, especially in prematurity, and illuminate LEV anticonvul-
sive efficacy in sustaining seizure freedom. Evaluation of LEV efficacy
as primary therapy is called for, in order to establish a reasonable alterna-
tive to PB.
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T317

LANGUAGE LATERALIZATION IN CHILDHOOD-
ONSET FOCAL EPILEPSY: EVIDENCE FROM FMRI

G. Pahs*, P. Rankin*, J. Crosst, G. Northam®, F. Vargha-
Khadem*, and T. Baldeweg*

*Institute of Child Health, London, UK; and TGreat Ormond
Street Hospital, London, UK

Purpose: We investigated language lateralization using functional MRI
(fMRI) in children suffering from left-sided medically refractory, child-
hood-onset focal epilepsy and determined factors associated with atypi-
cal lateralization.

Method: Sixteen children (mean age 13.4yrs, range 8-17yrs, 38%
female) suffering from drug-resistant epilepsy (range of seizure onset 1—
12yrs) with a left hemisphere lesion on MRI underwent fMRI-scanning
using a covert verb-generation task. Sixteen healthy volunteers, matched
for age and gender, served as controls. Images were analyzed using SPM5
and lateralization indices (LI) were calculated within regions of interest
(Brocajs area, temporal lobe, cerebellum) using the LI-toolbox (Wilke
et al., J Neurosci Methods, 2007;163:128-36). Factors contributing to
atypical language distribution were investigated including: age at seizure-
onset, seizure frequency, handedness, lesion location and lesion size.

Results: FMRI language lateralization in Brocas area was reduced in
epilepsy patients (mean LI=0.15) compared to controls (LI=0.68,
p<0.05) with 8 patients showing atypical language distribution, including
2 bilateral (LI<I0.21) and 6 right-sided (LI;U-0.2) cases. A reverse pattern
of lateralization was found in the cerebellum (p<0.05). Among the vari-
ables investigated, presence of a multilobar lesion (I02=4.27, p<0.05)
and left-handedness (102=6.23, p<0.05) were associated with atypical
language. Left-handedness (n=4) was only observed in patients with mul-
tilobar lesions. There was no relationship between language LI and verbal
and nonverbal intelligence.

Conclusion: Atypical language distribution is a common reorganiza-
tional pattern in children suffering from lesional left-sided epilepsy. Even
though individual reorganization patterns are difficult to predict, our
findings suggest that the likelihood of atypical language representation
increases with lesion size.

T318

INFRINGEMENT OF CREATINE METABOLISM IS ONE
OF REASONS OF RESISTANT FORMS OF EPILEPSIES
IN CHILDREN OF EARLY AGE

L. Kirillova* M. Vasilenko, Z. Rozkova, L. Tkachuk, L. Silaeva,
and A. Shevchenko

Obstetrics and Gynecology Academy of Medical Sciences of
Ukraine, Kiev, Ukraine

Further is presented case of the boy V., two years old, who stayed in our
pediatric psychoneurological clinic department. Perinatal anamnesis-
without peculiarities. In the age of 5 month the parents noticed attacks of
short-time loss of consciousness. Epilepsy attacks were in the form of
simple and complex absences from 10 to 12 per day. Before admission to
our clinic the boy underwent inpatient treatment at home place, he
received Topamax (Topiramatum) 75 mg per day, Depakine (valproate)
3.5 ml (110 mg) per day, Vitamin A6. The number of attacks did not
decrease. The Topamax dose was increased to 100 mg (8 mg/kg) a day.
The number of attacks decreased to 3 — 5 a day; later they became more
frequent, up to 7 — 10 a day. Due to absence of effect the child was direc-
ted to treatment in our department. His status did not contain focal neuro-
logical symptomatology. According to logopedist conclusion the child
demonstrated slight development delay. According to electroencephalog-
raphy results epileptic activity was not revealed. Magnetic resonance
tomography of the brain did not reveal structural changes. Magnetic reso-
nance spectroscopy discovered decrease in brain guanidinoacetate
N-methyltransferase and 20% decrease in brain creatine. The patient
received creatine monohydrate as dietary supplement and Topamax 3

mg/kg of body mass. The number of complex absences decreased to 3—4
a day. There can be concluded that resistant form of metabolic epilepsy
in this child was caused by brain decrease of guanidinoacetate N-methyl-
transferase, which led to 20% drop in brain creatine. The combination of
anticonvulsant therapy and creatine monohydrate intake, as well as
restricting of arginine in diet led to the decrease in the number of attacks,
but did not allow total control of them.

T319

FIRST EXPERIENCES WITH RUFINAMIDE IN LEN-
NOX-GASTAUT SYNDROME IN CHILDREN OF THE
EPILEPSY CENTER KORK

A. Wiemer-Kruel, J. Fahrbach, S. Donmez, F. Mann, and J. Ernst
Epilepsiezentrum Kork, Kehl-Kork, Germany

Purpose: Rufinamide (RUF) is a newly licensed AED for treatment of
Lennox-Gastaut syndrome in children older than 4 years. It is available in
Germany since June, 2007. Until now, 11 children have been treated with
RUF in the Epilepsy Centre Kork. The results of the treatments are pre-
sented.

Method: 11 children, 6 boys and 5 girls, at the age of 5 to 172 years,
have been treated with RUF. The number of AEDs used before was high,
up to 24, 2 patients additionally have a NVS. The dosage was slowly
titrated up to 40 mg/kg/d.

Results: 2 children have been under therapy for a longer time (5 and 8
months). In 4 children the therapy with RUF was already stopped, mostly
because of side effects, mainly fatigue, reduced strength and impulse.
Vomiting was not seen, also no fever and no infections. 5 children are in
progress of titration. Till now only 2 patients show a positive response to
RUF in regard of seizures.

Conclusion: In contrast to the literature, the results of the treatment with
RUF in children with Lennox-Gastaut syndrome in the Epilepsy Centre
Kork are not so favorable: only 2 from 11 children (18%) had a reduction
of seizure frequency, and the tolerance was also reduced (in the literature,
45 mg/kg/d are reported as well tolerated). Learning from our experi-
ences, one should raise the dose slowly to avoid side effects, i.e. every 5—
7 days in steps of 100 or 200 mg from 10 to 40 mg/kg/d.

T320

DNA GAIN IN CHROMOSOME 1 (46,XX,1P+ DE NOVO),
IN AN EPILEPTIC CHILD

P. Vorgia*, O. Grafakout, and S. Voutoufianakis

*University of Crete, Iraklion, Greece, Medical School; THealth
Center of Spili, Rethimnon Crete, Greece; and §Venizelion Hos-

pital, Iraklion Crete Greece

DNA aberrations related with epilepsy concerning chromosome 1 are
mostly deletions of the long arm (1q). A probable unique series of 7 chil-
dren with partial epilepsy was recently reported with a DNA gain in the
short arm of chromosome 1 by CGH array (1). We report a four year
female with DNA gain in the short arm of chromosome 1 by standard
caryotype. Child of unrelated parents, after in vitro fertilization. Besides
of an IUGR, pregnancy and delivery were uneventful. Epileptic seizures
since the neonatal period. She presents partial epilepsy with secondary
generalisation. Beside epilepsy she also presents mental retardation, fine
movement immaturity and low stature and minor facial dysmorphic fea-
tures. Cerebral MRI shows bilateral ventricular dilatation and white mat-
ter thinning and a few areas of increased signal behind the occipital horns
compatible with a probable leukoencephalopathy. Recent EEG findings
reveal generalized bursts of spikes, amplified at the parasagital regions
bilaterally. All other hematological and imaging investigations are nor-
mal. In conclusion, in selected epileptic patients, cytogenetics and DNA
analysis can highly contribute to the diagnosis. An interesting question is
the probably relation of IVF to this chromosomal aberration. CGH array
would elucidate the exact DNA abnormality of our patient.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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T321

SUCCESSFUL TREATMENT WITH 2,25:1 KETOGENIC
DIET - A CASE OF CHILD WITH DRUG RESISTANT
EPILEPSY

M. Bachariski*, D. Domariska-Pakiea*, J. Chmielik*,

D. Rokicki*, and J. Kasprzyk-Obara*

*The Children’s Memorial Health Institute, Warsaw, Poland

Purpose: In our center as all over the world we treat children with drug
resistant epilepsy with 4:1 and 3:1 ketogenic ratios. However not for all
children those ratios are suitable. We describe a case of 5 years old child
with drug resistant epilepsy successfully treated with low ketogenic ratio.

Method: Child with drug resistant epilepsy initially treated with 3:1 ke-
togenic ratio, which was unsuccessful due to excessive vomiting. The
diet was decreased to 1.5:1, than gradually increased to 2:1 and stopped
at 2.25:1 ratio. Lab values (and beta-hydroxybutyrate levels), eeg are pro-
vided. Over 2 years observation period.

Results: More than 99% reduction of seizures. Good tolerability of the
diet.

Conclusion: Our observation confirms that low ketogenic diet ratio also
could be efficacious in some particular children. Lower ketogenic ratio
could be associated with a fewer number of adverse events. Gradually
increased ketogenic diet is better tolerated. The diet should be tailored to
the particular patient.

T322

OUTCOME AFTER HEMISPHERECTOMY - CONSE-
QUENCES FOR THE PROCESS OF DECISION MAKING
A. Hamad*, ¥, J. Aengenendt*, A. Elsharkawy*, H. Freitagf, V.
Hans*, H. Pannek®, A. Sakamotot, I. Tuxhorn§, F. Woermann*®,
and T. Polster*

*Bethel Epilepsy Centre, Bielefeld, Germany, TSao Paulo
Federal University, Sao Paulo, Brazil; Charite Campus
Virchow-Klinikum, Berlin, Germany; and §Cleveland Clinic
Foundation, Cleveland, USA

Treatment decisions imply cost-benefit-analyses. These are particularly
relevant in irreversible procedures as epilepsy surgery with hemispherec-
tomy and its modifications being the most invasive ones. We studied the
cost-benefit-ratio in children after functional hemispherectomy/hemi-
spherotomy operated for catastrophic epilepsies, analysing objective data
as seizure control and neuropsychological outcome as well as the subjec-
tive evaluation of the families. Ninety children, operated at the Bethel
Epilepsy Centre between 1990 and 2006, were retrospectively analyzed.
Follow up was from 1 year to 17 years (mean 6.4); mean age at surgery
was 5.4 years (0.4-17.9); mean duration of epilepsy before surgery was
4.2 years (0.2-16.6). 49 operations (54%) were left-sided. Etiology in
most cases was malformation of cortical development (51.1%) and
included 27 patients with hemimegalencephaly. Acquired pathology was
seen in 26.7% and progressive disease (Rasmussen’s encephalitis or
Sturge-Weber syndrome) in 22.2%. Seizure outcome was similar in all
etiologic groups and stable over time: Engel class I or II was seen in
64.3% of 84 patients at 2 years and remained at 63.4% after 5 years (52
patients). Cognitive development improved in 27.6% and remained sta-
ble in 67.2% after 2 years. Parents considered seizures as the most rele-
vant problem and many did not regret the decision for surgery even with
outcome Engel III. Motor function was judged by the parents as equal
(24.6%) or even improved in 36.8% and reduced in 38.6%. Surgical
decisions should primarily be oriented towards seizure control with
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adequately individualized discussion of the possible effects of hemi-
spheric surgery on development and motor function.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Psychiatric / Social Issues

T323

PREVALENCE OF DEPRESSION IN EPILEPSY IN A
DEVELOPING COUNTRY

H. Hecimovic* and V. Demarin*

*Zagreb Epilepsy Center, Zagreb, Croatia

Purpose: Epilepsy is a common neurological disorder with complex
relations with social and vocational functioning. Depression is a frequent
comorbid condition in patients with epilepsy. Self-reported assessments
suggest strong association of quality of life in epilepsy patients with
depression. Majority of studies examined epilepsy patients in developed
countries, whereas developing countries have different social and voca-
tional background. In this study we evaluated prevalence of depressive
symptoms in epilepsy patients in Croatia.

Method: We examined 92 consecutive and consenting epilepsy patients
in a tertiary epilepsy clinic. We assessed their clinical and demographic
data: age, gender, seizure factors, education, employment and their mari-
tal status. All subjects had their mood function evaluation in a psychiatric
interview and with the Beck Depression Inventory (BDI).

Results: Mean age of the patients was 31 + 11 years. Majority were
females (62.4%), employed (68.3%) and single (62.9%). Most had com-
plex partial seizures (n = 76, 82.6%), and 8 (8.7%) had primary general-
ized epilepsy. For eight patients the type of epilepsy was not defined. The
mean seizure frequency was 2.4 + 5.3 and epilepsy duration 10.78 + 8.7
years. Assessment with the BDI showed that 32.7% of patients had recent
depressive symptoms: 5.2% had mild, 13% moderate and 14.5% had
severe depressive symptoms.

Conclusion: This is the first larger study assessing mood dysfunction in
epilepsy patients in Croatia. Our results suggest similar prevalence of
depression in epilepsy in developing countries, indicating less significant
role of social and vocational factors in the etiology of the disease. This
work was supported by the Epilepsy Foundation grant to Hrvoje
Hecimovic.

T324

HOW ADULTS MANAGE THEIR EPILEPSY AND
HOW GENERAL PRACTICE CAN IDENTIFY THOSE
PEOPLE AT RISK FROM POOR SELF-MANAGE-
MENT

W. Smithson

Escrick Research Practice, York, UK

Purpose: To explore factors that predict how adults with epilepsy man-
age their condition and to suggest ways to identify patients at risk of sub-
optimal self-management.

Method: A community based cross-sectional self-completed question-
naire study Setting: 27 general practices in Yorkshire and Humberside
Participants: 438 adults with epilepsy excluding those with cognitive
impairment recruited from 1333 case notes reviewed through general
practice databases Main outcome measure: Factors associated with
self-management behavior scores and adherence with antiepilepsy
medication.

Results: General practice was the preferred source of information about
epilepsy for 49% of the sample, 39% had experienced seizures in the last
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12 months of which 18% still held a drivers license. Young adults, those
in education or employment, people living with others and those who
described ictal visual disturbance or had recent seizures were more likely
to achieve low self-management scores. No significant demographic
associations were found for medicines adherence but low self-manage-
ment scores, recent seizures or ictal visual disturbance were associated
with nonadherence.

Conclusion: General practice can use the annual epilepsy review to
identify adults with epilepsy who are at risk from their condition due to
either poor self management behavior or nonadherence with epilepsy
medication. These behaviors may be addressed in general practice
because of the established systems to manage long-term conditions.

T325

NEUROPSYCHOLOGICAL STATUS OF CHILDREN
WITH NEW ONSET EPILEPSY

T. Ko* M. Yum*, and H. Yoo*

*Asan Medical Center, University of Ulsan, Seoul, Korea

Purpose: Cognitive impairment has been reported in children with epi-
lepsy. But whether the problem may be present at epilepsy onset or not
and the IQ patterns associated with epilepsy types remains to be deter-
mined. This study is an effort to characterize neuropsychological status
of children with recent-onset epilepsy without symptomatic etiology and
the differences of IQ between the different types of epilepsy.

Method: We performed Korean Education Development Institute-
Wechsler Intelligence Scale for Children (KEDI-WISC) in Children
(age: 6-15 years) with newly diagnosed (<12months) epilepsy (N=41)
who had normal clinical MRI and no other neurological disorder. The
children were classified to benign childhood epilepsy with centrotempo-
ral spikes (BCECTS, n=10), other localization-related epilepsy (LRE,
n=14), and idiopathic generalized epilepsy (IGE, n=17). The differences
of 1Q between the three types of epilepsy were evaluated by Kruskall-
Wallis test.

Results: The mean IQ of these three epilepsy groups were within normal
limits, but significant difference was observed in the domain of nonverbal
1Q, especially in arrangement, and coding (p<0.05). The mean nonverbal
1Q of the BCECTS appeared higher than LRE and IGE groups (113.0 vs
97.2 and 92.6). Among the patients with AED (n=36), significant differ-
ences were also noticed in the full-scale IQ, nonverbal 1Q, arrangement,
design and coding (p<0.05).

Conclusion: There were some different patterns between the types of
epilepsy in the earliest stage of epilepsy. Follow-up study with large
number of patients should be required to provide more information of the
effect of epilepsy itself or AED on the intelligence of the children.

T326

ATTITUDES TOWARD AND AWARENESS OF
EMPLOYMENT OF PEOPLE WITH EPILEPSY IN
EMPLOYEES OF THE ENTERPRISE AMONG A LOCAL
CITY IN JAPAN

S. Yoshioka, and M. Fukuda

School of Health Science, Faculty of Medicine, Tottori Univer-
sity, Yonago, Japan

Purpose: The employment is an important problem for the public partic-
ipation of people with epilepsy. However, there is far a restriction in the
employment of them in Japan. This study investigates the attitudes
towards employment of people with epilepsy in employees of the enter-
prise in a local city, Japan.

Method: A questionnaire on knowledge of epilepsy and attitudes and
awareness regarding working of people with epilepsy was distributed and
completed by 99 employees participated in the enterprise workshop of
the human rights held in Tottori city in October 2007. Statistical analysis

with chi-square was used to identify factors associated with negative atti-
tudes.

Results: of our responders 46.5% had read/heard/seen something in the
epilepsy, 39.4% knew someone with epilepsy and 37.4% witnessed a sei-
zure. Fourteen percent knew the treatment for seizure attack. People with
epilepsy were in the employ at 3.0% of the enterprise. Regarding mar-
riage to 28.3% were rejected it and regarding playing with a patient with
epilepsy 12.1% were objected it. While regarding his employment 10.1%
were positive, 72.8% were skeptical while 2.0% were against it. Attitudes
towards employment of people with epilepsy were significantly influ-
enced by their attitudes towards marriage to and playing with a patient
with epilepsy.

Conclusion: The rejection attitudes towards employment of people with
epilepsy in employees are relatively low. However, information cam-
paigns are necessary in order to promote the employment of people with
epilepsy, the employees’ understanding of epilepsy and tolerance with

epilepsy.

T327

PSYCHOLOGICAL SEQUELAE OF SWITCHING FROM
AN ORIGINAL TO A GENERIC AGENT IN DRUG-
RESISTANT EPILEPSY - A PROSPECTIVE STUDY

E. Czapinska, and P. Czapinski

Epilepsy and Migraine Treatment Centre, Krakow, Poland

Purpose: Although 50% of epilepsy patients accept a decrease in the
cost of their therapy, the majority of them are afraid of changing drugs,
being mostly concerned with effectiveness and safety of generic drugs.

Method: The prospective studies included 441 patients aged 18-58
years of life with drug-resistant epilepsy with partial seizures treated by
lamotrigine (n=224), topiramate (n=104) or gabapentin (n=113). In each
patient, the assessment included the frequency and degree of trouble-
someness of epileptic seizures, quality and frequency of adverse effects
and quality of life (the QOLIE-31-P scale). The subjects were tested prior
to changing the medication and three months after the switch.

Results: The investigations have demonstrated that there is no signifi-
cant difference in the frequency and troublesomeness of epileptic sei-
zures in particular groups treated with original or generic lamotrigine,
original or generic topiramate and original or generic gabapentin. After
the switch, there were no differences in the frequency and quality of
adverse effects. A switch from an original to a generic drug does not
affect the quality of life either.

Conclusion: It appears that the use of generic drugs in patients with
drug-resistant epilepsy is fully justified.

T328

PILOT PROJECT: BUILDING BRIDGES BETWEEN
YOUNG PEOPLE WITH EPILEPSY AND EMPLOYERS
M. Lux*, M. Wendlert, H. Schmidt, B. Steinhoff*, and J. Ernst*
*Epilepsy Centre Kork, Kehl-Kork, Germany and tVocational
Training Centre Waiblingen, Waiblingen, Germany

Pilot project: ‘Building bridges between young people with epilepsy
and employers’.

Purpose: Young people with epilepsy are often facing difficulties in
receiving the adequate education and finding a job. They are often con-
fronted with discrimination in education, employment and social accep-
tance. The pilot project’s intention is to improve the situation of young
people with epilepsy.

Method: To better understand the needs of young adults with epilepsy, a
qualitative study was undertaken. In this project, standardized question-
naires were distributed between more than 1100 people who are involved
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in the occupational integration (employers, teachers, physicians, etc.).
The poster will present the outcome of the analysis of the questionnaires.

Results: Building up a choice of vocation assessment. The findings
revealed that there is a lack of knowledge in public, employers and main-
stream career advisors. Fears of employers were cut down by providing
information about epilepsy and assistance. 110 young adults are involved
in the project until now. 44 could be transferred into a vocational educa-
tion. Increasing general awareness of epilepsy by attracting professionals
and nonprofessionals.

Conclusion: Following goals have to be implemented with all the stake
holders involved: Identify gaps in occupational integration (services) for
young people with epilepsy; Discuss strategies for a better occupational
integration; Individual considerations: job requirements vs. kind of sei-
zure; Understand the impact of epilepsy on young adults; Identify the
unique psychosocial needs of young adults with epilepsy; Learn about
possibilities to decrease discrimination.

T329

NALTREXONE IN THE TREATMENT OF NONEPILEP-
TIC PSYCHOGENIC (DISSOCIATIVE) SEIZURES

H. Straub*,1,%, and K. Bohlmann*, ¥,

*Epilepsiezentrum Berlin-Brandenburg, Bernau, Germany;
TEpilepsieklinik Tabor Bernau, Bernau, Germany, and

T Universitit Potsdam, Potsdam, Germany

Purpose: There is some data suggesting that naltrexone could be effec-
tive in the treatment of dissociative phenomena in postraumatic stress
disorder (PTSD) and borderline personality disorder (BPD). We want to
report our clinical experiences with naltrexone in the treatment of disso-
ciative seizures in these patients.

Method: We selected 18 consecutive patients with established diagnosis
of PTSD or BPD following DSM 1V-criteria and chronic (duration 2-20
years), high-frequent (daily) dissociative seizures (diagnosed by video-
EEG-monitoring), who showed no response to all precedent therapeutic
interventions (inpatient setting, psychotherapy and psychopharmacologi-
cal treatment). After informed consent they received 50mg naltrexone/
day over one week to reduce seizure-frequency. Cognitive/behavioral
psychotherapy was continued simultaneously, co-medication remained
unchanged. Seizure frequency was assessed four weeks before and con-
tinuously after the treatment (follow up 0,5 -4 years, out-patient-based).
Responders (seizure reduction > 75%) continued with an intake of nal-
trexone (50mg/day).

Results: 12 of 18 patients responded to naltrexone (5 patients: seizure
reduction > 75%, 7 patients: seizure-free). Success occured immediately
in all responders and persisted over a follow-up -period of 0,54 years
(mean 2,1 years). Significant side effects were not observed.

Conclusion: Our small pilot study shows a lasting effect of the opioid-
antagonist naltrexone in the treatment of dissociative seizures in a psy-
chotherapeutic setting. This suggests that endogenous opiods can play a
key role in the development of dissociative seizures. Further investiga-
tions are necessary to assess the role of opioid-antagonists in the treat-
ment of dissociative phenomena.

T330

ELECTROENCEPHALOGRAPHY (EEG) ALTERATION
IN AUTISM SPECTUM DISORDER (ASD)

L. Dobrescu, F. Rad, V. Simion, L. Ilie, and I. Jipescu

‘Prof. Dr. Alexandru Obregia’ Hospital, Bucharest, Romania

Purpose: Our purpose is to appreciate the prevalence of EEG alteration
in children with ASD, with or without another psychiatric disorder.

Method: We have examined 77 children diagnosed with ASD, inpatient
in Child and Adolescent Psychiatry Department, Bucharest. The age was
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between 1.5 and 6 years old. The diagnosis was formulated using DMS-
IV-TR criteria for ASD. The sample was dividing in 5 groups after we
evaluate EEG: Group 1: normal EEG Group 2: convulsive discharge
(with clinical correspondent) Group 3: bioelectric immaturity (slow
theta/subtheta rhythm) Group 4: epileptiform activity Group 5: bioelec-
tric immaturity and epileptiform activity The most frequent EEG alter-
ation was in Parietal-Temporal bilateral, Temporal bilateral and
Occipital bilateral.

Results: From our sample with children diagnosed with ASD with age
between 1.5 and 6 years old: 1.29% have normal EEG, 7.79% have con-
vulsive discharge with clinical correspondent, 46.75% have bioelectric
immaturity, 10.38% have epileptiform activity and 33.766% have bio-
electric immaturity and epileptiform activity.

Conclusion: Our preliminary results are in concordance with dates from
available literature. Between ASD and Epilepsy there is a debate relation
(them are comorbid in 6.5-10-15%). Some of the children with ASD
have clinical history of convulsions; some of them have only EEG alter-
ation, without clinic correspondent. The relation between the role of epi-
lepsy and epileptiform activity on ASD’s etiology generate a lot of
discussion. They are frequent associated but there is no evidence for their
causal relationship.

T331

SHOULD PATIENTS WITH PSYCHOGENIC NONEPI-
LEPTIC SEIZURES BE ALLOWED TO DRIVE? RECOM-
MENDATIONS OF GERMAN EXPERTS

U. Specht, and R. Thorbecke

Bethel Epilepsy Center, Bielefeld, Germany

Purpose: To seek expert opinion on the ability to drive of patients with
psychogenic nonepileptic seizures (PNES).

Method: Similar to a study of Benbadis et al in the USA (Epilepsia 41,
2000, 895-7), 41 experienced German epileptologists were contacted by
e-mail and were asked what they recommend in patients with PNES with
regard to driving privileges. The choices were (1) apply the same restric-
tions as in official regulations for patients with epilepsy; (2) apply no
restrictions; and (3) follow an individualized approach. The results were
compared with those found by Benbadis et al.

Results: Thirty-four of 41 addressed epileptologists (83%) responded.
32% applied the same restrictions as stipulated for patients with epileptic
seizures (USA: 49%), 68% decided on an individual basis (USA: 19%)
while no physician perceived PNES patients fit for driving without any
restrictions (USA: 32%).

Conclusion: More than two-thirds of epilepsy experts in Germany sug-
gest an individual assessment of driving ability in patients with PNES.
This seems to reflect the great variability of PNES concerning semiology,
frequency, risks of injuries, etiology and prognosis of the attacks. In con-
trast to one third of neurologists in the USA, no German physician per-
ceived PNES patients being fit for driving in general. This may be related
to the German driving regulations where persons with PNES are dealt
with similarly to those with epileptic seizures, who are considered unable
to drive as long as a ‘substantial’ recurrence risk exists.

Monday 22 — Wednesday 24 September 2008
Traditional Poster Session
Surgical Treatment/ VNS

T332

OUTCOME AFTER HEMISPHERECTOMY IN ADULTS
WITH REFRACTORY HEMIPLEGIC EPILEPTIC SYN-
DROMES
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C. Cukiert* T, M. Argentoni-Baldochi*t, C. Baise-Zung*,T,
C. Forster®t, V. Mello*, A. Cukiert®, ¥, J. Burattini*, T, and
P. Mariani*,t

*Hospital Brigadeiro, Sao Paulo, Brazil; and Clinica De
Epilepsia De Sao Paulo, Sao Paulo, Brazil

Purpose: Hemispherectomy is an extremely effective surgical proce-
dure usually performed in children with Rasmussen encephalitis, hemi-
spheric cortical dysplasia, hemimegaloencephaly, congenital or acquired
hemiplegic epileptic syndromes or Sturge-Weber. Hemispherectomy is
certainly an underused surgical procedure and many kids with refractory
hemiplegic epileptic syndromes grow and are left without adequate treat-
ment until adulthood. We report on our results obtained after hemispher-
ectomy performed in adult patients with refractory hemiplegic epileptic
syndromes.

Method: Fourteen patients were studied. Age ranged from 17 to 34
years (mean = 23 years). All patients had refractory hemiplegic epileptic
syndromes. Daily unilateral simple partial motor seizures were present
and prevailed in every patient. Complex partial seizures and tonic-clonic
seizures were also present in 11 patients. MRI showed a gross hemi-
spheric congenital lesion prevailing over the middle cerebral artery terri-
tory in all patients. Interictal EEG showed spiking restricted to the
damaged side in 8 patients, bilateral synchrony in 2 patients, discharges
prevailing over the nondamaged hemisphere in 2 patient and exclusively
healthy hemisphere spiking in 2 patients. All patients were submitted to
functional hemispherectomy. Follow up time ranged from 1 to 11 years
(mean = 50 months).

Results: All patients underwent uneventful procedures. Six patients had
an aseptic meningitis syndrome (headache, neck stiffness and fever) that
needed no antibiotic treatment. All patients were seizure free one year
after surgery. Two patients, who had unilateral preoperative EEG find-
ings, had 2 and 3 generalized tonic—clonic seizures during the first post-
operative month, respectively. The antiepileptic drugs were successfully
reduced in all patients, and 5 patients were taking no drugs at last
follow-up.

Conclusion: Functional hemispherectomy is highly effective in this
adult patient population. Although effective in all age strata, this proce-
dure should not be delayed; all these adult patients might have been good
surgical candidates earlier in life.

T333

OUTCOME AFTER MAXIMIZED CALLOSOTOMY IN
PATIENTS WITH PRIMARY GENERALIZED EPILEPSY
M. Argentoni-Baldochi*, T, A. Cukiert® 1, P. Mariani*,,

J. Burattini*, T, C. Cukiert*,T, C. Baise-Zung*,7T, C. Forster*,¥,
and V. Mello*

*Hospital Brigadeiro, Sdo Paulo, Brazil; and tClinica de
Epilepsia de Sdo Paulo, Sao Paulo, Brazil

Purpose: Primary generalized epilepsy is usually considered a benign
form of epilepsy and is usually treated with low dose anticonvulsant dos-
ages. Some patients with primary generalized epilepsy belong to the
refractory side of the biological continuum represented by this disease.
We present the outcome after callosotomy in patients with refractory pri-
mary generalized epilepsy.

Method: Eleven patients with primary generalized epilepsy were stud-
ied. Age ranged from 17 to 43 years (mean=27 years). Two patients were
classified as having juvenile myoclonic epilepsy and 9 as having child-
hood absence epilepsy. All patients had daily absence seizures and tonic-
clonic seizures (mean frequency = 1 seizure / week) despite adequate
medical therapy which included high dose valproate, lamotrigine and
phenobarbital. MRI was normal or showed mild diffuse atrophy in all
patients. Interictal EEG showed diffuse bilateral and synchronous spike
(n=7) or polyspike (n=4) and wave discharges (2.5 to 3.5 Hz). Preopera-
tive general 1Q ranged from 75 to 110 (mean = 87). All patients were

submitted to 90% callosal section under general anesthesia. Follow-up
time ranged from 9 months to 7 years (mean= 32 months).

Results: At least a 85% reduction in seizure frequency was obtained in
all patients, and 1 patient became seizure free. Postoperative EEG
showed bilateral synchrony rupture in all patients during wakefulness; in
9 patients bilateral synchrony was rebuilt during slow wave sleep. MRI
documented uneventful surgical procedures. One-year postoperative neu-
ropsychological testing was available for 7 patients. There was a mean
increase of 11 points in general 1Q, basically related to increased atten-
tion.

Conclusion: Our results suggest that although etiology might vary, pri-
mary and secondary generalized epilepsy might share some pathophysio-
logic mechanisms, which should include an important role for the corpus
callosum and subcortical modulation of the epileptic activity.

T334

POSTCALLOSOTOMY ALIEN HAND SYNDROME
P. Mariani*t, A. Cukiert* 1, J. Burattini*, 1, C. Cukiert®,,
M. Argentoni-Baldochi*,, C. Baise-Zung*,7, C. Forster*,t,
and V. Mello*

*Hospital Brigadeiro, Sdo Paulo, Brazil; and tClinica de
Epilepsia de Sao Paulo, Sdo Paulo, Brazil

Purpose: Alien hand syndrome had been reported in patients with heter-
ogeneous brain lesions. Although it has also been reported after callosal
section, its occurrence is extremely rare after this procedure. We describe
a patient who had a transient alien hand syndrome after maximized
(90%) callosal section.

Case Report: This 43 year-old man presented with refractory simple
absence and tonic—clonic seizures since the age of 7 years. His MRI was
normal and his mean IQ=85. Interictal and ictal EEG showed diffuse
bilateral and synchronous spike and wave discharges, prevailing over the
frontal regions. He underwent an uneventful 90% callosal section. The
extent of section was documented by postoperative MRI and his post-
operative EEG showed complete disruption of the secondary bilateral
synchronous and asynchronous spike and wave discharges. One month
after surgery, the general IQ remained stable. There was a 90% improve-
ment in seizure frequency and marked improvement in attention. Imme-
diately after surgery, he was unable to perform any bimanual task.
Actually, the left hand would always interrupt or disturb the movement
intention of the right hand. He remained highly incapacitated due to this
condition for one week, after which the symptoms started to vanished.
The symptoms disappeared forty-five days postoperatively.

Conclusion: Although rare, this transient condition could be highly dis-
ruptive of the normal daily activities. It is rarely seen postoperatively in
callosotomy patients. This was the first time we documented this syn-
drome in our 133 callosotomy patients series. It might represent a very
severe transient intermanual conflict deficit.

T335

DEEP BRAIN STIMULATION FOR TREATMENT OF
REFRACTORY EPILEPSY

J. Burattini*, T, A. Cukiert*}, P. Mariani*, T, C. Baldauf*,T,

C. Baise-Zung*, T, M. Argentoni-Baldochi*, T, C. Forster® ¥, and
V. Mello*

*Hospital Brigadeiro, Sdo Paulo, Brazil; and tClinica de
Epilepsia de Sao Paulo, Sdo Paulo, Brazil

Purpose: Deep brain stimulation (DBS) for treatment of refractory epi-
lepsy has been actively investigated over the last decades as a treatment
modality option in patients who had failed or are not candidates for con-
ventional resective or disconnective surgery. We report the findings in 4
patients submitted to DBS.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Method: Three patients (Patients 1-3) with generalized epilepsy previ-
ously submitted to callosal section and one patient (Patient 4) with bilat-
eral periventricular nodular heterotopia previously submitted to temporal
lobe resection were studied. All patients had daily seizures. All patients
were implanted bilaterally at the thalamus using a Kinetra device (Med-
tronics). Patients 1-3 were targeted at the centro-median nucleus and
Patient 4 at the ventral-anterior nucleus. Present electrode settings are:
Patient 1- 2V, 300 usec and 100 Hz (18 months of follow-up); Patient 2-
0.8V, 300usec and 130 Hz (6 months of follow-up); Patient 3- 1V,
300 usec and 130 Hz (6 months of follow-up) and Patient 4- 2.25V,
300 usec and 100 Hz (18 months of follow-up).

Results: Patient 1 has presently 1 seizure / month. Interestingly, he is
much more alert and verbal output is much higher than before DBS; Patient
2 presently has 1 seizure / 10 days; Patient 3 has 1 seizure / week. Patient 4
remained seizure free for 2 months after DBS. Her present seizure fre-
quency is 2 seizures / month. All patients presented increased attention
with stimulation parameters lower then those required for seizure control.

Conclusion: All patients benefit from the procedure. We are targeting
the centro-median nucleus for patients with generalized epilepsy and the
ventral-anterior nucleus in patients with focal epilepsy. Additional fol-
low-up is needed to adequately assess the clinical outcome after DBS.
Improvement in the attention deficit is precocious and seems unrelated to
seizure control.

T336

EPILEPSY SURGERY IN ATHENS

A. Siatouni*, S. Gatzonis*, N. Georgakouliast, T. Bouras*,

C. Tsekou*, E. Sigounas®, I. Aggelopoulos?,

M. Papathanassiou§, E. Aggelakis*, P. Patrikelis*,

K. Konstantinidis¥|, I. Kaskarellis*, I. Fassaris*, E. Patsouris**,
and D. Sakas*

*Evangelimos Hospital, Athens, Greece; TAthens General Hos-
pital, Athens, Greece; TAthens Medical School, Aeginition Hos-
pital, Athens, Rome; § Attikon’ Hospital, Athens, Greece;

| Cormed Company, and **Athens University, Athens, Greece

Purpose: The study presents the presurgial evaluation protocol and the
results of the epilepsy surgery programme of Epilepsy Surgical Center of
Athens Medical School in Evaggelismos Hospital.

Method: Presentation of the presurgical evaluation protocol, the surgi-
cal procedures and the long term results.

Material: We present 53 patients, aged 14-63, 28 men and 25 women
who were treated surgically for drug-resisting epilepsy. Group A includes
29 patients, with mesial temporal lobe epilepsy (MTLE) who underwent
standard surgical procedures (anteriomedial, selective hippocampecto-
my). Group B consists of patients with extra temporal epilepsies who
underwent tailored procedures.

Results: In group A, after the surgical treatment, eighty percent of
patients have remained seizure free, while in Group B, fifty percent of
patients who proposed for surgical therapy have remained seizure free.

Conclusion: The recently established program “Epilepsy Surgery in
Athens” runs successfully and meets outcome rates no fare from these
international accepted.

T337

EPILEPSY SURGERY OF THE TEMPORAL LOBE -
LONG-TERM SEIZURES OUTCOME

J. Pimentel, C. Bentes, A. G. Campos, and A. Ferreira

Hospital Santa Maria, Lisbon, Portugal

Purpose: To present a series of temporal lobe operated patients regard-
ing their long-term seizures outcome.

Epilepsia, 50(Suppl. 4):2-262, 2009
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Method: Follow-up of at least 6 months, according to the Engel classifi-
cation of seizures outcome.

Type of resections: Isolate amygdalohyppocampectomies(IAH),amy-
gdalohyppocampectomies plus focal resections (AH+FR), isolated focal
resections (IFR).

Results: 101 patients, 48 males, with a median age of 35.0 + 13.1 years.
Median time of follow-up of 9.5 months. IAH, AH+FR and IFR per-
formed, respectively, in 69 (36 anterior and 30 selective), 27 and 5
patients. 12 patients lost for or with follow-ups of less than 6 months.
Considering the 3 groups (89), 93.3% and 87.7% patients were in class I
at 3 and 72 months, respectively. For IAHs, 95.1% and 78.5% were in
class I at 3 and 72 months, while for the AH+FRs one, 91.3% and 83.0%
were in the same class for similar periods. Still for IAHs, 100% and
90.0% of the anterior AH patients were in class I at 3 and 72 months
respectively, while 88.0% and 75% of the selective AH patients were in
class I. For the IFR group, 75.0% and 0.0% of the patients were in class I
at 3 and 72 months, respectively.

Conclusion: Our series showed a favorable long-term seizure outcome.
The better outcome for patients of the anterior AH subgroup, when com-
pared to the selective AH one, might be due to some nonstudied seizure
outcome predictors. The IFR group ran worse but the sample was too
small.

T338

VAGUS NERVE STIMULATION (VNS) IN CHILDREN:
TEN YEARS EXPERIENCE

J. Alving*, H. Nielsen*, and K. Olofssont

*Danish Epilepsy Center, Dianalund, Denmark; and TRoskilde
Hospital, Roskilde, Denmark

Purpose: To evaluate the short- and long-term efficacy of VNS in
children with intractable epilepsy.

Method: Follow-up study of 25 children, all with difficult-to treat epi-
lepsy, in the period 1996-2006 Seven excluded from surgery after pre-
operative work-up All mentally retarded, half of them severely Epilepsy
syndromes: 17 localization-related, 8 generalized 6-10 AEDs tried
before VNS; Four also had tried the ketogenic diet.

Results: Seizure response Seizure reduction by 50% or more: after 1
year: 6/25, after 2 years: 7/19, after 3 years: 7/15. One child died during
follow-up Failures: in 2 children, VNS was switched off, and in another
two, the stimulator as removed. Adverse reactions after 1 year (N = 25):
voice alteration (7), increased seizure frequency (6), coughing (5), dysp-
noea (3), pain at stimulation site (2), nonconvulsive status (2), insomnia
(2) Positive effects after 1 year (N = 25): Better mood (15), Improved
attention (14), Successful aborting seizures (magnet) (7), shortened post-
ictal phase (6).

Conclusion: VNS is a safe, well-tolerated and effective treatment option
for children with intractable epilepsy. The effect seems to be sustained
over a prolonged period, and in accordance with previous findings in
adults, to increase over time. The high frequency of positive effects on
mood and attention is noteworthy.

T339

VAGUS NERVE STIMULATION: LONGITUDINAL
LONG-TERM FOLLOW UP IN ALL PATIENTS IN
CZECH REPUBLIC TREATED OVER FIVE YEARS

R. Kuba*, M. Bro¢zdil*, M. Kalinat, T. Proch¢zkaf,

J. Hovorka®, T. Nedal}, J. Hada§, K. Broovi¢§, L. Faladovi¢9],

V. Sebroovi¢Y, V. Komig¢rek¥|, P. Marusi¥, H. Olejkovi¢**,

J. Zi¢rubov¢§, and I. Rektor*

*St. Anne s Hospital, Brno, Czech Republic; tEpilepsy Center
Na Homolce Hospital, Prague, Czech Republic; INa Frantisku
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Hospital, Prague, Czech Republic; §Centre For Epileptology
and Epileptosurgery, Thomayer Teaching Hospital, Prague,
Czech Republic; 4 Charles University, Motol Hospital, Prague,
Czech Republic; and **Brno University Hospital and Faculty of
Medicine, Masaryk University, Brno, Czech Republic

Purpose: The purpose of this study was to analyze the outcome of
patients treated by the use of VNS over 5 years.

Method: We performed retrospective, multicenter, open-label study to
evaluate the efficacy of vagus nerve stimulation (VNS) in all patients in
Czech Republic treated more than 5 years. 90 patients were included. All
suffered from refractory epilepsy and in all of them resective surgery was
excluded.

Results: The mean last follow-up was 6.6 + 1.1 years, i.e. 79 = 13
months. Till the last follow-up, 12.3% of patients dropped out. The med-
ian percentage number of seizures in the whole group gradually
decreased from 41.2 seizures/month (s/m) in the prestimulation period to
12.4 s/m at last follow-up visit. The average percentage seizure reduction
was 63.2%. The responder rate in our series is in concordance with the
decrease of overall seizure frequency. 1 year after the onset of VNS there
were 44.4% responders and this number increased up to 58.7% at 2 years
follow-up. There were 64.4% responders 5 years after the onset of VNS
and at the last follow-up visit. At the last follow-up, 21.1% patients had
90% seizure reduction, and 6.7% patients were completely seizure-free.
The separate analysis of patients younger than 16 years showed worse
efficacy of VNS in comparison to the whole group. Complications and/or
chronic adverse effect occurred in 13.3%.

Conclusion: VNS is a very effective and safe method for treatment of
refractory epilepsy. Long-term data showed that in patients treated by
VNS gradual improvement occurred.

T340

PROSPECTIVE LONGITUDINAL 10-YEAR SEIZURE
OUTCOME OF RESECTIVE EPILEPSY SURGERY IN
SWEDEN

A. Edelvik*, B. Rydenhag*, R. Flinkt, and K. Malmgren*
*Sahlgrenska Academy At Gothenburg University, Goteborg,
Sweden; and TAkademiska University Hospital, Uppsala, Sweden

Purpose: The long-term seizure outcome of epilepsy surgery is not well
characterized. Length of follow-up has been associated with poorer out-
comes. Few studies report the proportion of patients with sustained sei-
zure freedom. This study aims at furthering knowledge about long-term
outcome of resective epilepsy surgery.

Method: The Swedish National Epilepsy Register encompasses data on
all patients operated since 1990. Long-term prospective follow-up 5 and
10 years after surgery was initiated in 2005. Patients operated 1995-97
underwent a semistructured telephone interview 2005-07, addressing the
present seizure situation and changes since the 2-year follow-up, social
situation, medication and driving.

Results: of 188 resective procedures 1995-1997 133 (71%) were tempo-
ral lobe resections (TLR), 55 (29%) various extratemporal (XTLR). 144/
188 patients (77%) had 10 year follow-up, while 11/188 had been reoper-
ated, 12/188 were dead and 21/188 were lost to follow up. 104/133 (78%)
TLR patients had 10 year follow-up: 66/104 (63%) were seizure-free
(compared to 61% at 2 years), 30/104 (29%) had sustained complete sei-
zure freedom since surgery (compared to 44% at 2 years). 40/55 (73%)
XTLR patients had 10 year follow-up: 20/40 (50%) were seizure free
(compared to 40% at 2 years) and 12/40 (30%) had sustained complete
seizure freedom since surgery (compared to 36% at 2 years).

Conclusion: In this study of seizure outcome 10 years after resective
epilepsy surgery the seizure free rates are similar to the 2-year follow-up
and higher for TLR. The proportion of patients with sustained complete
seizure freedom since surgery is lower than at the 2-year follow-up.

T341

VAGUS NERVE STIMULATION FOR PATIENTS WITH
GENERALIZED SEIZURES - A VNS PATIENT OUT-
COME REGISTRY STUDY

P. Boon*, V. De Herdt*, I. Dewaele*, and I. Danielssont

*Ghent University Hospital, Ghent, Belgium; and TCyberonics,
Inc, Houston, Texas

Purpose: The purpose of this study was to determine the effectiveness
of vagus nerve stimulation (VNS) among patients reporting generalized
seizures.

Method: Query of the VNS Patient Outcome Registry yielded a constant
cohort of patients with generalized seizures and data regarding changes
in seizure frequency and quality of life at 3 and 12 months after implanta-
tion with the vagus nerve stimulation (VNS) device. of the 524 patients, 5
reported having other types of seizures in addition to generalized.

Results: The mean age at implantation was 26.1 (SD15.8); age at onset
of epilepsy was 6.3 years (SD8.9). of the 524 patients, 270 (51.5%) were
males, 90 (17.9%) were institutionalized, and etiology was unknown for
367 (70%). Median reduction in seizure frequency was 46% and 56%;
=>50%: 48% and 56%; =>75%: 28% and 37%; =>90%: 16% and 21% (3
and 12 months, respectively). Improvements (better or much better) in
quality of life were alertness: 58% and 65%; postictal: 47% and 53%;
clusters: 39% and 44%:; verbal skills: 39% and 44%; mood: 39% and
50%; achievements 24% and 31%; memory: 26% and 36% (3 and 12
months, respectively).

Conclusion: After 12 months of VNS, more than half of these 524
patients with generalized seizures reported reductions =>50% in seizure
frequency, and more than two-thirds reported improved alertness. Addi-
tional studies of VNS for generalized seizures are warranted.

T342

VAGUS NERVE STIMULATION IN PATIENTS WITH
MEDICALLY INTRACTABLE PARTIAL EPILEPSY: 15
PATIENTS EXPERIENCE

F. Lpez Gonzslez*, X. Rodriguez Osorio*, J. Pardo Ferndez*, A.
Prieto Gonzalez* M. Peleteiro Ferndez* J. Ferndez Ferro*,
and M. Noya Garcia*

*Hospital Clinico Universitario de Santiago de Compostela,
Santiago de Compostela, Spain

Purpose: Vagus Nerve Stimulation (VNS) is an alternative treatment
for patients with drug-resistant epilepsy not amenable to surgery. We
report results of the follow-up of 15 patients treated with VNS in our Epi-
lepsy Unit.

Method: Descriptive retrospective analysis of adult patients with
refractory epilepsy who are not candidates for surgery after a complete
presurgical evaluation including magnetic resonance imaging and
EEG-Telemetry showing ictal recordings, with VNS for at least a year of
monitoring.

Results: The median age was 35 years old [27, 51] with a median dura-
tion of epilepsy of 6 years [4, 16]. Number of seizures per month ;U5
appeared in 20% of patients, between 5-20 in 40% and 40% with >20 epi-
sodes. Mean of AEDs in use prior to implantation was 3.3 (3—4). Mean
period of follow up was 20.2 months (12-36). Mean intensity of stimula-
tion was 1.43 mA (0.5-3). £50% reduction in seizures occurred in 40%
of the patients (n=6) (one became seizure free and 4 diminished fre-
quency 75%). Among poor responders (n=9), who are 71.4% of the
patients with >20 episodes, there was reduction in frequency <40%
(13.3%) in 2, improvement in duration in 4 (26.6%) and no response in 3
(20%). 33.3% (n=5) suffered secondary effects (dysphonia, dyspnea or
cough), all disappeared after diminishing intensity of stimulation.

Epilepsia, 50(Suppl. 4):2-262, 2009
doi: 10.1111/§.1528-1167.2009.02063.x
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Conclusion: VNS is a safe and well tolerated therapeutic option in most
of our patients. Efficacy results, with 50% reduction in total seizure fre-
quency in 40% of our patients, agree with literature data (DeGiorgio et al.
Epilepsia 2000;41:1195-1200).

T343

EPILEPSY SURGERY WITH GAMMA KNIFE: SINGLE
CENTER’S RESULTS

A. Artiges, N. Massager, P. Van Bogaert, D. Devriendt,

P. Tugendhaft, and B. Legros

ULB — Hopital Erasme, Brussels, Belgium

Purpose: Epilepsy surgery is an effective treatment for refractory focal
epilepsy (RFE). Surgery with Gamma knife is an alternative developing
technique. We reviewed all patients with RFE treated with gamma knife
in our institution.

Method: We retrospectively reviewed the charts of 11 patients with
RFE treated with gamma knife in ULB-Hopital Erasme. Patients were
separated in 3 groups according to the nature of the supposed epilepto-
genic lesion. Group 1 corresponds to 7 patients with hippocampal sclero-
sis, group 2 to 3 patients with hypothalamic hamartoma and group 3 to 1
patient with cavernous haemangioma located in eloquent cortex. Mean
follow up was 36.9, 36.3 and 43 months respectively for groups 1, 2 and
3. The mean irradiation dose was 22.4, 17.3 and 25 Gy respectively.

Results: At last follow up, in group 1, no patient is seizure-free. 2
patients had a dramatic decrease in seizure frequency, one being almost
seizure free, 2 patients conserved only auras and there was no change for
3 patients. In group 2, 1 patient had a spectacular decrease in seizure fre-
quency and there was no change for 2 patients. In group 3, the patient is
seizure-free. In term of morbidity, in groupl, 1 patient (14%) had a
delayed temporal lobe oedema requiring a temporal lobectomy and in
group 2, 1 patient developed a nystagmus, probably due to a brainstem
irradiation-induced lesion.

Conclusion: Gamma knife represents an interesting noninvasive tech-
nique for epilepsy surgery, but its indications and effectiveness should be
evaluated in well-designed multicenter prospective studies.

T344

DEEP BRAIN STIMULATION IN LESIONAL TEMPO-
RAL LOBE EPILEPSY

C. Boéx*, S. Vulliéemoz*, R. Tyrand*, L. Spinelli*, G. Folettif,

A. Rossettit, E. Pralongt, C. Pollot, and M. Seeck*

*University Hospital of Geneva and Lausanne, Switzerland;

and T University Hospital of Lausanne, Lausanne, Switzerland

In patients with pharmacologically intractable epilepsy who are not eligi-
ble for surgery, deep brain stimulation is currently under evaluation as an
alternative treatment. In the present study, we report the effects of high
(HFS — 130 Hz) vs low (LFS — 1 Hz) frequency stimulation with symmet-
rical versus asymmetrical biphasic pulses of the principal epileptogenic
focus, in 5 patients with unilateral hippocampal sclerosis. The periods
before, during HFS and LFES, as well as after up to 2 hours (post-HFS,
post-LES) were analyzed. HFS with biphasic symmetrical pulses was
associated with a reduction of the interictal discharges for 2 out of 5
patients. Comparison of HFS periods and post-HFS periods indicated that
HFS with symmetrical pulses was followed by a reduction of interictal
discharges in 4 out of 5 patients and interrupted subclinical seizures in 2
patients. HFS with asymmetrical pulses did not reduce interictal dis-
charges neither during nor after HFS. LFS with symmetrical pulses was
associated with an increase of interictal discharges in 1 out of 5 patients.
Interictal discharges after LFS reduced in 1 out of 5 patients. Our findings
indicate that HFS with symmetrical biphasic pulses may have a more
beneficial effect on interictal discharge reduction compared to asymmet-
rical pulses, which may even last after the stimulation stopped. HFS with
asymmetrical pulses is preprogrammed in some commercial stimulation

Epilepsia, 50(Suppl. 4):2-262, 2009
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devices, and its use may explain the suboptimal efficacy of DBS reported
elsewhere in patients with hippocampal sclerosis.

T345

QUALITY OF LIFE AFTER EPILEPSY SURGERY IN
CHILDREN AND ADOLESCENTS

S. Koskinen*, P. Putkonen*, M. Granstromt, and E. Gailyt
*Helsinki University of Technology, Espoo, Helsinki; and
‘tHelsinki University Central Hospital (HUCH), Helsinki, Finland

Purpose: Previous studies suggest that health related quality of life
(HRQOL) of adults is improved after epilepsy surgery, but similar data
are scarce in children and adolescents. We measured HRQOL in patients
most of whom were less than 16 years old at surgery.

Method: Questionnaires measuring postoperative HRQOL were sent to
118 patients operated in HUCH from 1991 through 2004. 15D was used
for patients over 16 years, 16D for ages 12—15 years and 17D for ages
0-11 years and disease specific QOLIE-31 for all patients. Clinical data
was obtained from hospital charts.

Results: Forty-eight patients responded (29 patients <16 years old). The
mean age at surgery was 8 years (range 0.4—15.6y) in children and adoles-
cents and 32.4 years in adults (range 17-59y). Twenty patients underwent
extratemporal resections, 24 temporal resections and four callosotomy.
After one year, 31 patients had Engel I outcome, seven Engel 11, five En-
gel IIT and five Engel IV. The mean HRQOL follow-up after operation
was 4.4 years (range 0.28 -12.06y). The mean overall HRQOL scores
were 0.85 (16D-17D), 70.7 (QOLIE-31) and for adults; 0.89(15D) and
71(QOLIE-31). Seizure outcome correlated with QOLIE-31 scores
(p=0.000, r=0.578**) and with 16D-17D scores (p=0.005, r=0.579%*%*%*)
in children and adolescents. Follow-up interval did not covary with
HRQOL results (p=0.557 for QOLIE-31 and p=0.980 for 15D-17D).

Conclusion: Good seizure outcome is associated with better quality of
life by the instruments used in this study in children and adolescents after
epilepsy surgery. The length of time after operation did not affect
HRQOL scores.

Acknowledgments: This study has been supported by Kuopio Univer-
sity Hospital, Yrjo Jahnsson Foundation, The Finnish Epilepsy Research
Foundation and Helsinki University of Technology Graduate School
Functional Research in Medicine.

T346

SURGICAL TREATMENT OF SYMPTOMATIC EPI-
LEPSY CAUSED BY FOCAL CORTICAL DYSPLASIA
AT CHILDREN

L. Marushchenko, Y. Orlov, and I. Protsenko

Institute of Neurosurgery, Kiev, Ukraine

Purpose: Children with malformations of cortical development often
suffer from intractable focal epilepsy. At children with resistance epi-
lepsy the congenital disorder of neuronal migration have diagnosed in
12-25% cases. Many malformations of cortical development are geneti-
cally determined. This report considers clinical findings and seizure out-
come of children with focal cortical dysplasia undergoing resective
epilepsy surgery.

Method: We retrospectively analyzed the results of surgical treatment
of intractable epilepsy of 5 children (2 male, 3 female) with focal cortical
dysplasia. The age of children was from 2 to 5 year. All cases of resection
operations were used with application of intraoperative electrocorticog-
raphy. Seizure outcome was classified to Engel’s score.

Results: The congenital disorders of neuronal migration are major rea-
sons of drug resistance epilepsy. The basic clinical manifestations of cor-
tical dysplasia were epileptic paroxysm with an early debut, resistant to
anticonvulsive therapy with transformation in the partial forms of
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epilepsy. The psychomotor retardation was at all patients. The character-
istic feature was delay of speech development (at localization the focal
cortical dysplasia in a dominant hemisphere) and also contralateral pyra-
midal insufficiency. After, on average, 2 years since treatment, 3 children
became seizure free (Engel I) and 2 children the frequency of seizures
decreased (Engel I1I).

Conclusion: High-frequency of epileptic syndromes at focal cortical
dysplasia, the high risk of origin of refractory epilepsies with develop-
ment of incapacitating children requires early diagnostics and optimum
treatment of this category of patients. A timely diagnostics and resection
operation allows successfully treating this category of patients, warning
their severe invalidity.

T347

PROGNOSIS AFTER AMIGDALOHIPPOCAMPECTO-
MY IN 43 PATIENTS WITH MESIAL TEMPORAL SCLE-
ROSIS

X. Rodriguez Osorio, J. Pardo Fernandez, J. Lopez Gonzalez,

A. Arcos Algaba, A. Prieto Gonzalez, M. Peleteiro Fernandez,
and M. Noya Garcia

Hospital Clinico Universitario. Santiago de Compostela. Spain

Purpose: Surgery is the treatment of choice in drug-resistant temporal
lobe epilepsy and it provides the best results in epilepsy surgery. We ana-
lyze diagnostic protocol and prognosis in 43 patients.

Method: Retrospective descriptive analysis of 43 operated patients with
mesial temporal (MT) epilepsy between 1998 and 2007 with 1 year of fol-
low-up. Presurgical evaluation included magnetic resonance imaging
(MRI) with epilepsy protocol, EEG-Telemetry with ictal and interictal
recordings, neuropsychological evaluation and, if necessary, PET/
SPECT, intracarotid sodium amobarbital procedure (ISAP) or foramen
ovale electrodes. Partial resection of the anterior temporal lobe with ami-
gdalohippocampectomy (Spencer technique) was performed. Prognosis
was established with Engel scale.

Results: The median age was 33 years old [29.5, 37.5] with a median
duration of epilepsy of 21 years [13.25, 29]. 90.7% (n=39) of patients pre-
sented with MT sclerosis in the MRI, resulting the most lateralizing test
followed by ictal EEG-Telemetry (88.4%, n=38). ISAP showed a good
contralateral hemisphere function in 72.2% of cases performed and 75%
(n=3) of PET corresponded with the focus. Pathology confirmed MT
sclerosis in 74.42%. Postsurgical complications (meningitis, epileptic
status) appeared in 11.6%, none with definitive sequaela. Final outcome
results were good in 90.7% of cases (84.61% Engel I and 15.39% Engel
II) with a mean follow-up of 43.5 months (DS=9.65).

Conclusion: A correct following of the diagnostic protocol is helpful in
identifying patients with MT epilepsy associated with structural changes
in hippocampus (74.42%), and also contributes to provide these patients
a good outcome after surgery (90.7%, Engel I and II).

T348

FUNCTIONAL HEMISPHEROTOMY IN ADULTS WITH
INTRACTABLE EPILEPSY SYNDROMES - REPORT OF
4 CASES

B. Steinhoff*, A. Staack*, S. Bilic*, A. Schulze-Bonhage, and

J. Zentner?;

*Epilepsy Center Kork, Kehl-Kork, Germany; TEpilepsy Center,
Albert-Ludwigs University of Freiburg, Freiburg, Germany; and
iDepartment of Neurosurgery, Albert Ludwigs University,
Freiburg, Germany

Purpose: Functional hemispherotomy (FH) is mainly performed in chil-
dren with catastrophic epilepsies and preexisting hemiparesis including
the hand function. It is common sense that mainly patients at young ages

with more or less complete loss of their hand function are suitable candi-
dates for FH. However, we feel that FH should be considered also in some
adults with devastating unilateral epilepsy syndromes.

Method: We report four cases of adults who underwent FH because of
their intractable epilepsy syndromes. Three of the four patients had a
reduced but not completely lost hand function. Careful outweighing of
the risk-benefit ratio still led to the decision to perform FH in order to
achieve postsurgical seizure freedom with the highest possible probabil-

ity.

Results: All patients had a surgery outcome of Engel Class I, one of
them suffered from postoperative psychogenic nonepileptic seizures
which were treated successfully by consequent psychotherapy. No clini-
cally relevant complications occurred.

Conclusion: We want to point out that FH is a possible surgical option
in cases with catastrophic epilepsies of adulthood. Patients and relatives
should strongly consider that the loss of a usually presurgically impaired
hand function may be outweighed by the potential seizure outcome of
FH. In all of our cases patients and relatives agreed that the surgical out-
come led to a narked improvement of quality of life and that it had been
the right decision to proceed with FH in spite of the natural negative
impacts of the operation.

T349

BOSTON NAMING TEST IN PREDICTING SIDE OF
SURGERY IN TEMPORAL LOBE EPILEPSY PATIENTS
P. Marusic*, J. Amlerova*, J. Pikova*, and A. Javurkova*,t
*Charles University, 2nd Medical School, Motol Hospital,
Prague, Czech Republic; and tUniversity Hospital Kralovske
Vinohrady, Prague, Czech Republic

Purpose: Results of neuropsychological testing may be helpful in pre-
dicting the side of surgery and possible postoperative functional decline.
Memory functions are routinely assessed pre- and postsurgically in tem-
poral lobe epilepsy (TLE) patients, confrontation naming tasks are used
less routinely. The aim was to examine the utility of Boston Naming Test
(BNT) in epilepsy lateralization and compare this test to delayed verbal
memory score and FSIQ subtests.

Method: We included 40 left-speech dominant (based on Wada test)
adult TLE patients; 22 left-sided (mean age 34,9 years, FSIQ 97) and 18
right-sided (mean age 37,5 years, FSIQ 102). Subjects with FSIQ <70,
age >65 years, multifocal lesions or atypical language were excluded.
Patients were examined with standard neuropsychological battery and
BNT.

Results: All right TLE patients scored >50 in BNT, only six left TLE
patients achieved such result (p<0,001), in FSIQ subtests 21 patients
showed marked asymmetry in either direction, however only marked
VIQ-PIQ difference pointed to the right side (p<0,05). The prediction of
side of surgery was also less accurate with poor delayed verbal memory
(p<0,05). All left-sided patients with BNT score >50 except one had
major hippocampal involvement and poor delayed verbal memory score.
Combination of low BNT score with normal delayed memory score
pointed towards left extrahippocampal TLE.

Conclusion: In our study BNT showed to be more powerful predictor
for side of surgery compared to delayed memory score and FSIQ subtests.
Poor BNT score may be in some left TLE patients the only abnormal neu-
ropsychological finding.

Monday 22 — Wednesday 24 September 2008
E Posters
Adult Epileptology
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E350

MEMORY AND EPILEPSY

S. Shaafi, M. Chenaghlou, and M. Nikanfar
Tabriz University of Medical Science, Iran

Purpose: Neuropsychological studies show memory defects in epilep-
tics. These changes may be due to many factors such as etiology of epi-
lepsy, age of seizures onset, duration of illness, frequency and severity of
seizures. Also antiepileptic drugs and surgical treatments for epilepsy
may be due to memory defects in patients with epilepsy. Repeated sei-
zures and type of seizures are other factors that may cause structural and
functional disturbances in epileptics. Although this fact is not mean that
all patients with epilepsy have memory defects but shows that neuropsy-
chological examination are more important in epileptics and must be per-
formed in epilepsy clinics. The aim of this study is to evaluate the effect
of variables such as etiology, age of onset and type of seizures, duration
of illness, type AED, frequency of attacks with severity and incidence of
memory defects in patients with epilepsy