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Epileptologie veréffentlicht sowohl angeforderte als
auch unaufgefordert eingereichte Manuskripte tiber al-
le Themen der Epileptologie. Es werden in der Regel nur
bislang unveroffentlichte Arbeiten angenommen. Die
Manuskripte oder wesentliche Teile daraus diirfen auch
nicht gleichzeitig anderen Zeitschriften angeboten wer-
den oder anderweitig bereits zur Publikation angenom-
men worden sein. Alle Manuskripte werden zweifach
begutachtet. Von den Beitragen werden keine Sonder-
drucke erstellt, sie werden jedoch als pdf-Datei zusatz-
lich auf der Liga-Homepage (www.epi.ch) veroffentlicht
und kénnen von dort heruntergeladen werden.

Unaufgefordert eingereichte Manuskripte (inkl.
Briefe an die Herausgeber) sind zu richten an:
Frau M. Becker, Redaktion Epileptologie, Schwei-
zerische Epilepsie-Liga, Seefeldstr. 84, 8008 Ziirich.
Tel. 043 477 01 39, Fax 043 488 67 78, e-mail: becker@
epi.ch.

Manuskripte werden nur akzeptiert, wenn sie den
folgenden Kriterien entsprechen. Nicht entsprechend
abgefasste Manuskripte werden vor der Begutachtung
zuriickgesandt.

1. Sprache: Neben deutsch auch englisch und franzo-
sisch moglich.

2. Schreibweise (deutsch): Als Schreibweise gilt die
deutsche Form mit ,,z“ und ,,k“ (also z.B. Karzinom),
lateinische Fachtermini behalten aber ihre Schreib-
weise (also z. B. Arteria carotis).

3. Form: Der gesamte Text, einschliesslich Literaturver-
zeichnis, Tabellen und Abbildungslegenden, ist fol-
gendermassen zu formatieren:

- DIN-A4-Papier, einseitig (1 1/2- oder 2-zeilig mit
max. 30 Zeilen je Seite).

- Literaturverweise werden gemass der Reihenfolge,
in der sie im Text vorkommen, arabisch nummeriert;
im Text erscheinen die Verweiszahlen in eckigen
Klammern.

- Tabellen und Abbildungen haben eine jeweils fort-
laufende arabische Nummerierung.

4. Reihenfolge: 1. Titelblatt (ggf. inkl. Danksagung, For-
derung durch Hilfe anderer oder Drittmittelfinanzie-
rung), 2. Zusammenfassung in Deutsch, Résumé in
Franzésisch und Summary in Englisch sowie je drei
bis funf Schllisselworter, 3. Text, 4. Literatur, 5. Ta-
bellen, 6. Abbildungslegenden und 7. Abbildungen:

- Das Titelblatt enthdlt den vollen Titel der Arbeit
(deutsch und englisch), Namen und Titel der Auto-
ren, die Kliniken bzw. Institutionen, an denen alle
Autoren arbeiten, sowie die vollstandige Adresse
des federfiihrenden Autors mit Telefon- und Fax-
nummer sowie e-mail.

- Zusammenfassung, Résumé und englischer Ab-
stract (mit Titel der Arbeit): Ohne Literaturzitate
und Akronyme sowie uniibliche Abkiirzungen (je
maximal 250 Worter).

- Text: Dabei bei Originalarbeiten Gliederung in Ein-
leitung, Methode (inkl. Untersuchungsmaterial, Pa-
tienten, Versuchstiere etc., ggf. auch Angabe iiber
Einwilligung bzw. Einhaltung der Deklaration von
Helsinki inkl. Votum einer Ethikkommission), Ergeb-
nisse und Diskussion. Abkiirzungen sind bei ihrem
ersten Erscheinen im Text voll auszuschreiben.

- Literaturverzeichnis: Am Ende der Arbeit werden
die Literaturstellen in der im Text zitierten Reihen-
folge aufgefiihrt und nach untenstehendem Muster
zitiert. Personliche Mitteilungen, unverdffentlichte
Befunde oder zur Publikation eingereichte Manu-
skripte werden nicht aufgenommen, sondern ent-
sprechend im Text vermerkt. Zitierungen ,,im Druck®
bzw. ,,in press“ beziehen sich nur auf von einer Zeit-
schrift bereits angenommene Arbeiten (mit Angabe
von Zeitschrift und — soweit bekannt — Band und
Erscheinungsjahr. Das Zitieren von Arbeiten als ,,in
Vorbereitung* oder ,in preparation ist nicht zulas-
sig. Kongressmitteilungen kénnen nur als zitierbare
Abstracts oder Beitrag in Proceedings-Banden be-
riicksichtigt werden.

- Tabellen: Jede Tabelle steht auf einer neuen Seite und
hat eine kurze erklarende Uberschrift. Abkiirzungen
oder Zeichen sind in einer Fussnote zu erklaren.

- Abbildungslegenden: Die Legende fiir jede Abbil-
dung steht auf einer neuen Seite; alle Abkiirzungen
oder Zeichen sind darin zu erklaren.

- Abbildungen: Zeichnungen (als Vektorgrafik) oder
Fotografien (mit einer Auflésung von 300 dpi).

- Zitierweise: Zeitschriftenartikel: Daoud AS, Bati-
eha A, Abu-Ekteish F et al. Iron status: a possible
risk factor for the first febrile seizure. Epilepsia
2002; 43: 740-743 (bei bis zu vier Autoren werden
alle genannt; Abkiirzungen der Zeitschriften nach
der ,List of Journals indexed in Index Medicus”);
Blicher: Shorvon S. Status Epilepticus. Its Clinical
Features and Treatment in Children and Adults.
Cambridge: Cambridge University Press, 1994;
Buchkapitel: Holthausen H, Tuxhorn |, Pieper T et
al. Hemispherectomy in the treatment of neuronal
migrational disorders. In: Kotagal P, Liders HO (eds):
The Epilepsies. Etiologies and Prevention. San Diego,
London, Boston et al.: Academic Press, 1999: 93-102

Alle Manuskripte sind inklusive Abbildungen und
Tabellen in dreifacher Ausfiihrung einzureichen. Bevor-
zugt wird eine elektronische Manuskripteinreichung
per e-mail (Textverarbeitung: MS Word), alternativ die
Zusendung von drei Ausdrucken und einer CD (fiir Abb.
und Tab. ist das verwendete Programm anzugeben).



Premiére crise : et apres ?

Prof. Dr méd. Serge Vulliémoz

Cheres et chers collegues,

Pourquoi est-ce arrivé ?

Qu’est-ce que ¢a change pour moi ?
Est-ce que ca va revenir ?

Que faire pour l'éviter ?

Une premiére crise d’épilepsie constitue un éve-
nement extrémement marquant dans la vie d'une
personne avec potentiellement de nombreuses consé-
quences médicales et psychosociales, tant privées que
professionnelles, notamment en lien avec I'hygiéne de
vie, la conduite de véhicule a moteur et certaines acti-
vités a risque. Lenjeu le plus important est bien sar le
diagnostic correct, la prédiction du risque de récidive
et ainsi le diagnostic éventuel d’épilepsie et son traite-
ment. Toutes ces étapes constituent souvent des défis
diagnostiques et pronostiques pour les cliniciens.

Dans ce numéro d’Epileptologie, quatre articles pré-
sentent les évidences et les recommandations actuelles
tant sur le plan sémiologique, électroencéphalogra-
phique, radiologique et thérapeutique, avec des cas
illustratifs. Limportance de la recherche clinique et du
développement de nouveaux outils diagnostiques et
pronostiques est également soulignée.

Lapplication d’une prise en charge optimisée et
moderne ainsi qu’une remise en question répétée des
cas difficiles est cruciale pour réduire a la fois les sous-
diagnostics et les sur-diagnostics. En effet, la surinter-
prétation de facteurs favorisant plus que provoquants,
la sémiologie non-objective décrite par les témoins, la
présence de grapho-éléments inhabituels non-patho-
logiques a I'EEG et la découverte de Iésions fortuites a
I'imagerie sont des piéges classiques dont I'impact peut
étre réduit par une confrontation entre les différents
éléments sémiologiques, I'EEG et I'imagerie. Sur le plan
thérapeutique, on ne peut qu’insister sur I'importance
du choix le plus rationnel du traitement en fonction du
contexte clinique en cas de diagnostic d’épilepsie.

Excellente lecture !
Bien cordialement

Serge Vulliémoz

Epileptologie 2016; 33
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First Seizure: What‘s Next?

204

Epileptologie 2016; 33

Prof. Dr. med. Serge Vulliémoz

Why did it happen?

What does it change for me?
Will it come again?

What can | do against it?

A first epileptic seizure represents an extremely
marking event in the life of a person, with several po-
tential medical and psychosocial consequences both in
the private and professional life, notably with respect
to lifestyle, driving and avoidance of certain activities.
The most important challenge is of course the correct
diagnosis, the prediction of recurrence risk and there-
fore, the diagnosis of epilepsy and its treatment. All
these steps often constitute diagnostic and prognostic
challenges for the clinicians.

In this issue of Epileptologie, four articles present
the evidence and current recommendations for the
clinical evaluation, EEG recording and imaging proce-
dures with illustrative cases. The importance of clinical
research and the development of new diagnostic and
prognostic markers is also stressed.

The application of an optimised and modern man-
agement and the repeated questioning in difficult cas-
es is crucial to reduce both under- and over-diagnosis.
Indeed, the overinterpretation of favoring rather than
triggering factors, the non-objective semiology de-
scribed by eye-witnesses, the presence of non-path-
ologic EEG variants and the discovery of incidental le-
sions on imaging are classical traps. Their impact can be
reduced by a careful confrontation between the various
elements of semiology, EEG and imaging. From a thera-
peutic perspective, we can only insist on the impor-
tance of a most rational choice of anti-epileptic drug
in each specific clinical situation, in case a diagnosis of
epilepsy is made.

| wish you an excellent reading!
Sincerely,

Serge Vulliémoz



Erster Anfall — wie weiter?

Prof. Dr. med. Serge Vulliémoz

Liebe Kolleginnen und Kollegen

Warum ist es passiert?

Was andert das fiir mich?
Wird es wieder vorkommen?
Was kann ich dagegen tun?

Ein erster epileptischer Anfall ist ein sehr ein-
schneidendes Ereignis im Leben eines Menschen, mit
zahlreichen moglichen medizinischen und psychoso-
zialen Konsequenzen fiir den privaten und beruflichen
Alltag. Er kann die Lebensfiihrung beeintrachtigen,
zum Beispiel im Hinblick auf das Autofahren oder das
Ausuben bestimmter Sportarten. Die wichtigsten
Herausforderungen bestehen dabei in der korrekten
Diagnosestellung, dem Abschatzen des Wiederho-
lungsrisikos, der Einordnung des Anfalls als epilep-
tisch oder nicht-epileptisch und dem Einleiten der ent-
sprechenden Behandlung. Alle diese diagnostischen
und prognostischen Uberlegungen beinhalten fiir den
Kliniker anspruchsvolle Entscheidungen.

In dieser Ausgabe der Epileptologie befassen sich
vier Artikel mit den Erkenntnissen und aktuellen Emp-
fehlungen fiir die klinische Untersuchung, EEG-Ablei-
tungen und Bildgebungstechniken, auch mittels an-
schaulicher Fallbeispiele. Dabei wird die Wichtigkeit der
klinischen Forschung und der Entwicklung von neuen
diagnostischen und prognostischen Mitteln betont.

Die Anwendung eines optimierten und modernen
Fallmanagements und das wiederholte Infragestellen
getroffener Massnahmen ist entscheidend, um ein Un-
ter- oder Uberdiagnostizieren zu vermeiden. Tatsdchlich
sind eine Uberinterpretation von anfallsbegiinstigen-
den statt anfallsprovozierenden Faktoren, eine nicht
objektive Beschreibung des Anfalls durch einen Zeugen,
das Auftreten von ungewohnlichen nicht pathologi-
schen Zeichen im EEG und die Entdeckung von zufalli-
gen Lasionen bei der Bildgebung klassische Fallstricke.
Wenn man diese Faktoren sorgfaltig mit den verschie-
denen Elementen der Semiologie in Verbindung setzt,
konnen Fehlinterpretationen vermieden werden. Wird
die Diagnose einer Epilepsie gestellt, ist die Wahl des
fiir diesen klinischen Kontext geeignetsten Antiepilep-
tikums von grosser Bedeutung.

Serge Vulliémoz

Epileptologie 2016; 33
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First Seizure — is it Really Epilepsy?

Summary

Seizures are among the most common neurologic
conditions leading to an emergency room admission.
However, there are a number of paroxysmal events that
can mimic epileptic seizures. On the one hand, it is im-
portant to delineate isolated seizures from epilepsy, on
the other hand, there is a number of non-epileptic par-
oxysmal disorders that might mimic epileptic seizures.
As the diagnosis of epilepsy has long-term social, medi-
cal, and prognostic implications, it is crucial to deter-
mine the correct diagnosis as early as possible.

A careful history is essential to determine the cor-
rect workup, which usually includes routine-EEG, MRI,
in some cases video-EEG-monitoring or cardiologic
workup. This article will summarize the most impor-
tant aspects that help to make the correct diagnosis.

Epileptologie 2016; 33: 206 — 215

Key words: First seizure, syncope, psychogenic non-epi-
leptic seizure, differential diagnosis

Erster Anfall —ist es wirklich Epilepsie?

Epileptische Anfdlle gehdren zu den haufigsten
neurologischen Ursachen einer Zuweisung auf die Not-
fallstation. Allerdings gibt es eine grosse Zahl von Er-
eignissen, die epileptischen Anfdllen dhneln. Einerseits
ist es von Bedeutung, einzelne provozierte Anfillle von
einer eigentlichen Epilepsie abzugrenzen, andererseits
gibt es paroxysmale Ereignisse nicht-epileptischer Ge-
nese. Da die Diagnose Epilepsie erhebliche langfristige
soziale, medizinische und prognostische Konsequenzen
mit sich bringt, ist es dusserst wichtig, so friih wie mog-
lich eine korrekte Diagnose zu stellen.

Eine sorgfiltige Anamneseerhebung ist die
Grundlage des weiteren diagnostischen Vorge-
hens. Dieses beinhaltet ublicherweise Routine-EEG
und MRI, in speziellen Fallen Video-EEG-Monito-
ring oder kardiologische Abklarungen. Dieser Arti-
kel soll die wesentlichen Aspekte zusammenfassen,
die dabei helfen, eine korrekte Diagnose zu stellen.

Epileptologie 2016; 33

Janina Elisabeth Tepperberg, Mathias Christoph Karl
Troger and Silke Biethahn
Neurologie, Kantonsspital Aarau

Schliisselworter: Erster Anfall, Synkope, psychogene
nicht-epileptische Anfille, Differenzialdiagnose

Premiére crise — est-ce que c’est vraiment épilep-
sie ?

Les crises d’épilepsie sont une des présentations
neurologiques les plus fréquentes dans les services
d’urgence. Toutefois, il y a un certain nombre de phé-
nomenes paroxystiques qui peuvent mimer des crises
d’épilepsie. D’une part il est important de distinguer
une crise isolée d’une épilepsie. D'autre part, il y a de
nombreux troubles neurologiques paroxystiques non-
épileptiques qui peuvent mimer des crises d’épilepsie.
Comme un diagnostic d’épilepsie a des implications
pronostiques médicales sociales a long terme, il est
crucial de déterminer le diagnostic correct aussi tot
que possible. Une anamnése soignée est essentielle
pour déterminer le bilan diagnostique adéquat qui
comprend habituellement un EEG standard, une IRM
et dans certains cas un enregistrement video-EEG pro-
longé ou un bilan cardiologique. Cet article résume les
aspects principaux qui aident a poser un diagnostic cor-
rect.

Mots clés : Premiére crise, syncope, crise psychogéne
non-épileptique, diagnostic différentiel

Introduction

All over Europe, the number of patients with neuro-
logical diseases in the emergency room increases, both
due to demographic changes and the development of
the specialty [1 - 3]. Among those patients, seizures
rank within the top three most common diagnoses [4].
Since the percentage of misdiagnosis of epilepsy can be
as high as up to 30% [5], every referral with suspected
seizure should be critically challenged. This is especially
of relevance as current criteria allow establishing the
diagnosis of epilepsy already after one or two seizures.
Hence, it is even more important to rule out other con-
ditions mimicking epilepsy at the first appearances of
seizures [6].

First Seizure —is it Really Epilepsy? | J. E. Tepperberg, M. C. K. Troger, S. Biethahn



The most important differential diagnoses can
be divided into three groups: 1. provoked seizures, 2.
(physiologic) non-epileptic paroxysmal disorders in-
cluding syncope, and 3. psychogenic non-epileptic sei-
zures. This article summarizes important aspects that
need consideration when taking the history and plan-
ning further investigations including EEG, CCT/MRI, and
cardiologic workup including tilt table test or video-
EEG-monitoring.

Epileptic seizures
Case report 1

A 24-year-old woman is admitted to the emergency
room after a first generalized tonic-clonic seizure. At ar-
rival 45 min after the seizure she is awake and reports
no symptoms beside sore muscles. Physical examina-
tion reveals a lateral tongue bite but no other abnor-
malities. Her husband who has witnessed the event

reports no behavioral abnormalities preceding the inci-
dent and a sudden start with loss of consciousness, a
tonic phase followed by generalized shaking of all ex-
tremities for about a minute. Afterwards the patient
was agitated and disoriented for 20 minutes.

MRI showed no abnormalities but EEG revealed
generalized polyspike and spike-wave complexes.

On repeated history the patient reported that for
some years she experienced short twitching movement
sometimes in the morning that led to some broken ta-
bleware but did not alarm her.

Taking the history

Detailed history is the mainstay for an accurate
classification of any paroxysmal event [7]. It is crucial
not to rely solely on the information given by the pa-
tient himself but to seek actively for eyewitnesses of
the event and interview them directly and as soon as
possible. A precise documentation of seizure semiology

Table 1: Distinguishing features among common paroxysmal disorders adapted from Reuber M et

long standing, pain

nausea, sweating

al. [8].
Epileptic seizure Syncope
Trigger unexpected
Prodromal epileptic aura, i.e.
symptoms - epigastric dizziness
« psychic tunnel vision

Time course

« visual/acoustic

sudden, rapid crescendo

to maximal severity

impaired hearing

sudden, rapid
crescendo to
maximal severity

Falls tonic/atonic falls slumping

Eyes open Half open

Movements tonic, clonic, atonic, atonic, myoclonic
complex

Appearance cyanosis pallor

Vital signs tachycardia orthostatic

Tongue biting lateral tongue bite variable

Breathing postictal stertorous shallow

Duration <3 min seconds to minutes

Reorientation

minutes to hours

prompt

First Seizure —is it Really Epilepsy? | J. E. Tepperberg, M. C. K. Troger, S. Biethahn

PNES
emotional stress,
surrounded by others

emotional stress

waxing and waning

protective movements, no
relevant trauma

closed

asymmetric/asynchronous
movements, head rolling

variable

mild tachycardia
bite at tip of tongue
normal

minutes to hours

fluctuations for hours

Epileptologie 2016; 33
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— especially the initial phase — gives precious hints
for localizing the epileptogenic focus and relation to
imaging results. Fifty percent of patients with an ap-
parent “first seizure” have had minor seizures before
the event, so their diagnosis is epilepsy [9] with the ex-
ception of multiple events within 24 hours that do not
lead to the diagnosis of epilepsy and are not associated
with an increased risk of recurrent events [10]. Also it is
well known that nocturnal seizures pose a higher risk
of recurrence [11], so documentation of the time of the
event is important.

Based on history and clinical findings it is possible
to diagnose an epilepsy syndrome in about half of the
patients presenting with a first epileptic seizure [12]. It
has to be emphasized that there are rarely single clini-
cal signs or symptoms that definitely prove or rule out
the diagnosis of an epileptic seizure. Usually it is rather
the combination of signs that makes one or the other
diagnosis likely. Table 1 is summarizing the relevant
signs of the most important differential diagnosis for
paroxysmal spells.

Yet, even a given diagnosis of an epileptic seizure
does not prove epilepsy. It is always important to rule
out provocative factors, as even recurrent provoked sei-
zures do not justify the diagnosis of epilepsy (Table 2).

Table 2: Examples of provocation factors

Alcohol withdrawal

Benzodiazepine or barbiturate withdrawal

Medication (tramadol, imipenem, theophylline, bu-
propion and others)

Metabolic disorders (uremia, hypoglycemia, hypo-
natremia and others)

Drugs (cocaine, amphetamines and others)
Infection — CNS or systemic

Acute brain injury
e Trauma

- Stroke

« Brain surgery

Severe sleep deprivation

Epileptologie 2016; 33

Particular attention should be paid to detailed de-
scription of the epileptic event as this leads to valuable
hints to localization or leads to the diagnosis of primary
generalized epilepsy syndrome. Epileptic aura can give
localizing hints too (Table 3). In the revised classifica-
tion, aura is defined as a focal seizure without impair-
ment of consciousness involving subjective sensory or
psychic phenomena only [13]. On the other hand, com-
plex hallucinations like such as seeing formed objects
or hearing words or sentences are very unlikely epilep-
tic [8].

Table 3: Focal signs in epilepsy

Region of Onset Characteristic focal signs

Frontal Focal clonic motor
Hypermotor behavior

Temporal

Mesial Autonomic (epigastric)
Amnestic/Dysmnesic
Déja vu, Jamais vu

Gustatory/Olfactory

Lateral/posterior Auditory

Neocortical Complex visual
Dysphasic

Parietal Sensory

Occipital Simple visual

Laboratory testing

The main objective of laboratory testing in the set-
ting of first seizure is the exclusion of provoked sei-
zures.

Creatinkinase is often elevated after generalized
tonic-clonic seizures. Yet any trauma in the context of
spells can also cause an elevation of CK, so this does not
distinguish epileptic vs. non-epileptic events.

Elevated postictal prolactin levels can support the
diagnosis of an epileptic seizure vs. psychogenic non-
epileptic seizures [14, 15]. However, prolactin is also
elevated after syncope and trauma, so in this context it
does not help to discriminate epilepsies and other dis-
orders.

First Seizure —is it Really Epilepsy? | J. E. Tepperberg, M. C. K. Tréger, S. Biethahn



Genetic testing is appropriate only in rare cases of a
known genetic epileptic syndrome in the family.

Imaging

Every patient with a first epileptic seizure should un-
dergo imaging to detect underlying diseases and struc-
tural abnormalities. In most instances MRI is the appro-
priate method, but in emergency setting and patients
not eligible for MRI, e.g. with pace-makers, computed
tomography (CT) will be the method of choice [16 - 18],
but reveals an epileptogenic lesion in just 30% percent
of patients with refractory epilepsy [19]. MRI showed
epileptogenic lesions in 38 of 141 patients presenting
with a first epileptic seizure, including 17 tumors [11].
A more recent study showed 29% of abnormal imaging
in patients with a single seizure episode [18].

No lesion was revealed in patients with a general-
ized epilepsy syndrome [11]. So in very typical cases of
primary generalized epilepsies (e.g. childhood absence,
juvenile myoclonic epilepsy) with typical EEG-changes
and adequate response to antiepileptic drugs imaging
may not be necessary [13, 17]. Imaging should be per-
formed on a 3T machine using a standardized protocol
[20, 21].

Other imaging techniques such as SPECT and PET
are not routinely necessary in the setting of first epilep-
tic seizures.

Electroencephalography (EEG)

EEG is the most specific technique in diagnosing
epilepsy. Epileptiform discharges are seen very rarely
in adults and children without epilepsy (0.2 - 3%) [22,
23]. Also during the interpretation, benign epileptiform
variants as well as changes due to toxic or metabolic
disorders have to be recognized [24] to avoid false posi-
tive findings.

Routine EEG more than 48 hours after the event is
non-diagnostic in up to 70% in patients with epilepsy.
So a normal interictal EEG does not rule out the diagno-
sis of epilepsy. The yield may be increased to more than
50% by recording within 12 h of the event [25] repeated
recordings [26], sleep deprived-EEG [27] and especially
by performing ictal or post-ictal recordings [11, 28, 29].

Recognition of an ictal EEG pattern confirms the di-
agnosis of an epileptic event and helps to classify the
seizure type. Also, it is of relevance to evaluate the risk
of seizure recurrence: Within two years the risk of recur-
rence in patients with epileptiform discharges is 83%;
in patients with non-epileptiform abnormalities 41%;
and in patients with normal EEG 12% [30]. In some pa-
tients this information is not mandatory, otherwise it is
advisable to perform video-EEG monitoring [31].

First Seizure —is it Really Epilepsy? | J. E. Tepperberg, M. C. K. Troger, S. Biethahn

Case report 1 —diagnosis

The patient’s seizures can be classified as general-
ized tonic-clonic seizure and myoclonic seizures. The
history and the patient’s age are strongly suggestive of
genetic epilepsy, most likely of juvenile myoclonic epi-
lepsy. This diagnosis is supported both by the findings
of her EEG and the absence of irregular findings on MRI.

Epileptiform mimics of somatic origin

Case report 2

A 33-year-old male was admitted to our EEG-
Monitoring-Unit after presentation in the emergency
room due to a first generalized seizure. Eyewitnesses
described the event to last for up to 3 minutes, with
open eyes, jaws pressed together, jerky movements.
Afterwards the patient felt tired, but was oriented rap-
idly. On further questioning, he mentioned that similar,
though less severe events had occurred before, mostly
associated with pain or emotional stimuli. Routine-EEG,
ECG, bedside orthostatic testing and MRI were normal.

After 24 hours of video-EEG-monitoring without
any specific findings provocation was performed by
drawing blood. Prior to the puncture the patient was
informed about the painful and traumatic nature of the
procedure. Shortly after needle insertion a short loss
of tone was seen with loss of consciousness followed
by irregular cloni of all extremities, and then another
atonic phase occurred with a generalized tonic phase
afterwards. After a total duration of 40 seconds the
patient regained consciousness without any postictal
phenomena.

Monitoring revealed a habitual heart rate of ap-
proximately 56 bpm, which raised up to 92 bpm shortly
before needle insertion and fell to 40 bpm for 8 seconds
starting in the moment of insertion and followed by
an asystole of 32 s duration. Afterwards sinus rhythm
restarted spontaneously. Electroencephalographically
6 s after onset of the asystole a theta-slowing was ob-
served, after further 5 s EEG was dominated by diffuse
suppression. Normal EEG-activity was seen 5 s after re-
turn of normocardic sinus rhythm (Figure 1).

Syncope:

Syncope is characterized by a transient and rapidly
reversible loss of consciousness accompanied by a loss
of postural tone [32]. There are several causes for syn-
cope (Table 3).

Due to the observation of myoclonic movements
(in up to 90% of syncopes) during the phase of uncon-
sciousness, syncopes are often be mistaken for seizures.
In convulsive syncopes, the myoclonic movements fol-
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Figure 1: EEG during asystoly

low an initial loss of tone, whereas during a seizure
cloni emerge from an initial tonic phase. Additionally,
the lack of postictal confusion can help to distinguish
between generalized seizures and convulsive synco-
pes, whereas a loss of urine or tongue bites can occur
in both, seizures and syncopes. In syncopes caused by
orthostatic hypotension or vasovagal reflex the dura-
tion usually is shorter than in epileptic seizures, mostly
lasting a few seconds after reaching the horizontal po-
sition. In patients with cardiogenic syncopes, the dura-
tion may be longer, thus up to 20 - 30% of patients with
cardiogenic syncopes are misdiagnosed as epileptic
seizures. In order not to miss a potentially life threat-
ening cardiac disease with arrhythmias (e.g. Brugada-
Syndrome) in patients with recurrent convulsive events,
careful cardiac workup up to the implantation of loop-
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recorders is sometimes needed besides taking up a de-
tailed medical history [33].

Apart from the above mentioned cardiogenic syn-
copes, the remaining categories are mostly provoked
by clear triggers like standing, raising from the supine
position, increase of abdominal pressure, pain or ma-
neuvers which increase vagal tone — so history helps
in most cases to distinguish between a syncope and an
epileptic event.
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Table 4: Forms of syncope

Vasovagal  dumping syndrome

pain syncope

miction syncope

pressoric syncope (defecation, cough,
sneeze)

Orthostatic

Cardiogenic myocardial infarction
primary rhythmogenic

valvular/obstructive

Case report 2 —diagnosis

The patient’s history with paroxysmal events trig-
gered by pain or emotion was suggestive of vasovagal
syncope and was supported by the absence of any ab-
normal findings on EEG, standard-ECG and MRI. It was
proven by triggering a typical episode with a combina-
tion of fear and pain, resulting in syncope with asystole.

Transitory ischemic attack (TIA):

TIA is defined as transient neurologic dysfunction
of sudden onset due to a disturbance of perfusion with
duration of less than one hour and is also characterized
by the lack of persisting structural brain damage [34].
Since both seizures and TIA can cause focal neurologi-
cal symptoms like aphasia, palsy or sensory phenom-
ena, both differential diagnoses have to be taken into
account when confronted with such complaints in the
emergency department.

A rare condition mimicking a focal seizure is a limb-
shaking TIA, associated with carotid artery stenosis, of-
ten provoked by orthostatic or certain neck movements
leading to reduced perfusion of the territory of the af-
fected vessel. The observed jerking however resembles
rather choreatic movements or tremor and can also be
accompanied by a dystonic limb posturing or an ataxic
component. Usually the face is spared and in contrast
to focal motor seizures there is no march of convulsion
observed. The latency between the provoking action
and the onset of dyskinesia is usually only a few sec-
onds [35].

A life threatening neurovascular condition that can
be mistaken as focal dyscognitive epileptic seizure or
status is an occlusion of the top of the basilar artery.
Due to infarction of the rostral and dorsal parts of the
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midbrain, it can lack lateralizing signs like palsy and is
characterized by altered consciousness/apathy or hy-
persomnolence in combination with abnormal eye and
pupil movements, sometimes even associated with
hallucinations [36]. In most of these patients a careful
neurologic examination reveals signs of a brainstem le-
sion. In doubt CT-angiography is a mandatory examina-
tion.

Transient global amnesia (TGA):

Isolated memory loss (anterograde, but also retro-
grade for the last hours or days before symptom onset)
is the main characteristic of TGA. Headaches and diz-
ziness are common accompanying symptoms, how-
ever, there are no focal neurological deficits other than
memory impairment [37].

Since most seizures of temporal origin are accom-
panied by staring, oral or manual automatisms and a
loss of responsiveness, the absence of these features
corroborates the diagnosis of TGA [38]. The most im-
portant distinguishing feature of TGA however is its du-
ration: while seizures with amnestic episodes last less
than 15 minutes, an episode of TGA has a duration of
mostly 4 - 8 hours, never lasting longer than 24 hours
[37].

Migraine aura:

A migraine aura can mimic epilepsy due to its simi-
larity in the evoked clinical symptoms like visual phe-
nomena, which also can occur in occipital lobe epilepsy
or sensory disturbances that can have their origin in pa-
rietal lobe epilepsy.

One of the most important features helping in the
differentiation between a migraine aura and epileptic
seizures is the speed of the ,march” of the symptoms.
In epileptic seizures, a march of symptoms takes only
a few seconds, whereas migraine-auras develop within
minutes — similarly the all-over duration of migraine-
aura is longer (up to 60 minutes, commonly 15 - 20
minutes vs. mainly 1 - 2 minutes for example in occipi-
tal lobe epilepsy). Fortifications and photopsia are fre-
quent signs in visual auras and are usually very bright
and often (not always!) colorless, wandering towards
the periphery, and are often followed by a scotoma [38,
39]. In epileptic seizures, the visual phenomena are
mostly colored, of circular shape, and multiply during
the attack. They often start in the peripheral temporal
hemifield and move horizontally toward the contralat-
eral side.

The occurrence of headache afterwards is not very
helpful for the differential diagnosis especially in pa-
tients with visual phenomena, because postictal head-
aches (often undistinguishable of migraine-headache)
are a common finding in occipital lobe epilepsy [39].
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Additionally, in migraine with visual auras cases with
focal occipital slowing in EEG have been described,
even more in hemiplegic migraine [40].

Others:

For the sake of completeness, drop attacks, which
are idiopathic in 60%, and cataplectic attacks should be
named in the list of differential diagnosis of seizures.
Both share the feature of sudden loss of tone without
alteration of consciousness, discriminating from atonic
seizures or syncopes, which are accompanied by a loss
of consciousness [41, 42].

However, some atonic seizures similar to drop at-
tacks last only a few seconds with full orientation after
the fall. The age of the fallen patient is indicative, since
astatic seizures occur in patients with specific epilep-
tic syndromes with onset in the childhood [38], while
drop attacks usually occur in the elderly. To differentiate
atonic seizures from cataplectic events the duration of
the spells (minutes in cataplexy) and the history (pro-
voking emotional triggers and excessive daytime sleep-
iness in cataplexy) can be of avail.

Last but not least, movement disorders in some cas-
es can be hard to distinguish from epileptic phenom-
ena, e.g. in paroxysmal dyskinesia or myoclonic jerks.
The former can be preceded by dizziness or sensory
phenomena that can be mistaken for a ,seizure-aura”
[32]. Non-epileptic myoclonic jerks (besides of physi-
ologic myocloni in drowsiness, on awakening or after a
syncope) are usually symptom of either neurodegener-
ative disorders, metabolic, infectious or paraneoplastic
diseases with mostly concomitant other symptoms and
signs [38].

Patients with myoclonic jerks after resuscitation
represent a difficult diagnostic entity on the ICU, since
the distinction of Lance-Adams-Syndrome (LAS) in se-
dated patients from myoclonic status epilepticus (MSE)
can be challenging, as there are no distinctive EEG-
features. But a clear diagnosis in these cases is crucial,
since the former has a fairly good prognosis and the lat-
ter a devastating one. The most important hints are giv-
en on the one hand by the response after stopping the
sedation (awakening in LAS, persisting coma in MSE)
and on the other hand by the time of onset (MSE pre-
sents within 12 - 24 hours after return of spontaneous
circulation (ROSC), LAS evolves later and has a chronic
course after discharge from hospital with intention- or
action-myoclonus) [43].
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Psychogenic non epileptic seizures

Case report

A 22-year-old female patient was announced to
arrive at the emergency room by ambulance for treat-
ment of status epilepticus for more than 20 minutes;
GCS was reported to be 6. On arrival of the patient
the neurologist on call and the anesthesiologists were
summoned, the latter ready to intubate the patient.

The ambulance staff reports that the patients’
mother called them because the young woman had a
seizure. By the time the ambulance arrived the seizure
was ongoing for 20 minutes. The patient did not re-
spond to questions, had her eyes closed, and had jerky
movements of all four limbs. 5 mg midazolam were
injected. In the ambulance the seizure stopped, the
patient opened her eyes and was responsive, though
slightly drowsy. However, on arrival at the emergency
room the symptoms started again.

On neurologic examination the patient’s eyes were
closed. When trying to check the pupillary responses
the eyes were screwed tightly. She had asynchronous
movements of all four extremities with inconsistent
withdrawal to pain stimuli; her head was rolling from
side to side.

The anesthesiologists point out that the GCS is
6 at most and urge the neurologist on call to make a
decision for intubation to protect airways in a formally
comatose patient and to go on with diagnostics and
therapy...

Psychogenic non-epileptic seizures (PNES) are a
challenge especially for young neurologists on call for
two reasons: First of all it is often not easy to differen-
tiate the clinical signs from those of epileptic seizures.
Furthermore there sometimes is time pressure to per-
form an extensive emergency workup as the patient
appears to suffer from a serious acute organic disease.
Yet it is crucial to make the correct diagnosis as soon as
possible, as a misdiagnosis has severe consequences for
the patients’ further treatment and the prognosis of
the disease — the longer the delay of the diagnosis, the
poorer the prognosis [44]. Presently, diagnostic delay is
7 - 10 years [45], and 80% of patients with PNES receive
antiepileptic drugs before the correct diagnosis is made
[46].

Clinical signs

There are some features that have been shown
helpful in distinguishing epileptic from psychogenic
non-epileptic features. Some of the most relevant signs
that are easy to evaluate are summarized in Figure 2
and Table 1. They are also helpful to make the diagnosis
of PNES in the case described above.
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Figure 2: 6-sign bedside test for discrimination for epilepsy vs. PNES, from De Paola et al. [47] with permission

Other signs might be helpful in making the correct
diagnosis of PNES:

+ the circumstance of the occurrence of the attack
(intensified or alleviated by bystanders)

+ ictal crying/weeping [48]

+ duration of more than 10 minutes [49]

+ history of pain or fibromyalgia [50]

« history of physical, emotional or sexual abuse [51]

However, signs commonly attributed to epilepsy
such as urinary incontinence or injuries do not discrimi-
nate PNES from epileptic seizures [12]. It has to be kept
in mind that there is no single sign which specifies a
100% for epileptic seizures, rather it is essential to find
a set of clues pointing to PNES [52].

Diagnostics

Even in cases that appear obvious at first glance,
EEG and cerebral imaging (usually MRI) are usually per-
formed to rule out abnormalities that point to epileptic
seizures in spite of the clinical impression of PNES. This
is especially important as about 15 - 20% of patients
with PNES also have epileptic seizures [53, 54].
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Video-EEG-Monitoring is considered as gold stand-
ard to differentiate PNES from epileptic seizures — how-
ever, this is rarely applied after a first seizure.

Therapy

Early in the course of the disease it has been shown
to be effective to simply communicate the diagnosis
to the patient [55]. Still in most patients a professional
psychiatric evaluation is required, and especially cogni-
tive behavioral therapy has been shown to be effective.
Yet, a neurologist should also accompany the patients’
therapy at least for some time as a somatic frame for
psychiatric treatment is often required [56].

Case report 3 — diagnosis

In this patient several typical signs of PNES could be
documented: The long duration, the effect of the sur-
roundings on the consciousness, the closed eyes and
her movements (asynchronous movements and head
rolling). On further examinations EEG and MRI were
normal, while a history of physical abuse was obtained.
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Conclusion

There are a number of paroxysmal disorders resem-
bling epileptic seizures, and it might be difficult to get
to correct diagnosis when confronted with a patient
with or after a first event. Yet the correct diagnosis is
of utmost importance to avoid medical complications,
social consequences and unnecessary costs for the
healthcare system.

Even in 2016 the most important clues are still ob-
tained by taking a thorough history and a careful physi-
cal examination. Further technical investigations are
usually required to confirm the diagnosis. Among them
of most importance are early EEG, cerebral imaging and
cardiac evaluations and in some cases video-EEG-mon-
itoring.
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Summary

New diagnostic criteria define epilepsy as a disorder
of the brain characterized by an enduring predisposi-
tion to generate epileptic seizures. Two factors are as-
sociated with an increased risk of relapse: the presence
of a cerebral lesion and epileptiform abnormalities
(EA) in the electroencephalogram (EEG). In this paper
we focus on the risk of relapse after a first unprovoked
seizure; we review the yield of standard and sleep EEG
to identify EA and/or abnormal but unspecific slowing.
Sensitivity is defined as the percentage of EEG with EA,
when epilepsy is present; specificity as the percentage
of presence of epilepsy, when EEG shows EA. Main find-
ings are: 1) Sensitivity and specificity of interictal EA
are: 17% and 95% for adults, and 58% and 70% for chil-
dren. An adult presenting with a first unprovoked sei-
zure has a 77% post-test probability of relapse if routine
EEG includes EA and 47% if it does not (focal and gener-
alized discharges confounded). Percentages for children
are slightly lower than adults (66% and 38%). 2) There is
an increased yield if routine EEG is performed within 24
hours after seizure (51% in a mixed population of chil-
dren and adults). 3) Identification of EA after the third
normal standard wake EEG is extremely low. Sleep EEG
increases significantly the likelihood to detect EA, i.e.
with up to 50%. Standard EEG carries valuable informa-
tion with respect to the underlying syndrome and risk
of relapse. If negative, we propose to obtain a sleep re-
cording, including the first 2 hours after awakening.
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EEG nach erstem unprovoziertem Anfall — wel-
che Zusatzinformation konnen wir erwarten?

Die neuen diagnostischen Kriterien fiir Epilepsie
definieren diese Erkrankung als eine andauernde Pra-
disposition, Anfdlle zu generieren. Zwei Faktoren sind
mit einem Ruickfallrisiko assoziiert: das Vorhandensein
einer zerebralen Lasion und epileptogene Anomalien
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(EA) im Elektroenzephalogramm (EEG). In diesem Ar-
tikel diskutieren wir das Risiko eines Riickfalls nach ei-
nem ersten nicht-provozierten Anfall und den Ertrag
von Standard- und Schlaf-EEG zur Identifizierung von
EA und/oder unspezifischen EEG-Verlangsamungen.
Sensitivitat ist definiert als die Fahigkeit des EEGs, EA
zu entdecken, wenn eine Epilepsie vorhanden ist; Spezi-
fizitat bezieht sich auf die Wahrscheinlichkeit, Epilepsie
zu diagnostizieren, wenn das EEG EA zeigt. Haupter-
gebnisse: 1) Sensitivitdt und Spezifizitat von EA sind 17
% und 95 % fiir Erwachsene sowie 58 % und 70 % fiir
Kinder. Ein Erwachsener hat eine Ruckfallwahrschein-
lichkeit von 77 %, wenn das EEG EA zeigt, und 47 %,
wenn das nicht der Fall ist. Die Zahlen fiir Kinder sind
etwas niedriger (66 % und 38 %). 2) Der Gewinn eines
Standard-EEGs ist hoher, wenn es innerhalb von 24 h
nach dem Anfall durchgefiihrt wird (51 % in einer ge-
mischten Patientenpopulation von Kindern und Er-
wachsenen). 3) Die Wahrscheinlichkeit, doch noch EA
zu finden, wenn das 3. Standard-EEG normal ist, ist ext-
rem niedrig. Die Ausbeute kann deutlich erhéht werden
durch ein Schlaf-EEG, d.h. bei 23 - 50 % mehr Patienten
kann eine Epilepsie diagnostiziert werden. Das Stan-
dard-EEG enthdlt wertvolle Informationen beziiglich
des zugrundeliegenden Syndroms und Ruickfallrisikos.
Falls negativ, empfehlen wir, ein Schlaf-EEG durchzu-
fiihren, welches alle Schlafstadien sowie die ersten 2
Stunden nach dem Erwachen umfasst.

Schliisselworter: Erstanfall, Riickfallrisiko, medikamen-
tése Behandlung, MRT

Contribution de I’EEG au diagnostic épileptique
aprés une premiére crise non provoquée

Lépilepsie est une affection cérébrale caractérisée
par une prédisposition durable a générer des crises
d’épilepsie. Deux facteurs sont associés a une aug-
mentation des récidives : la présence d’une lésion
cérébrale et une anomalie épileptiforme (AE) a Iélec-
troencéphalogramme (EEG). Dans ce papier, nous met-
tons I'accent sur le risque de récidive apres une crise
non provoquée et revoyons la place de 'EEG standard
et de 'EEG de sommeil dans I'identification des AE et/
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ou autres anomalies non spécifiques. La sensibilité est
définie comme la capacité de 'EEG a détecter les AE
lorsque la maladie est présente; la spécificité est défi-
nie comme le risque d’avoir la maladie lorsque I'EEG ré-
véle une AE. Voici nos conclusions principales: 1) la sen-
sibilité et la spécificité d’'une AE interictale sont : 17% et
95% pour les adultes, 58% et 70% pour les enfants. Un
adulte se présentant avec une premiére crise non-pro-
voquée a une probabilité post-test de récidive de 77%
lorsque 'EEG montre une AE et de 47% en l'absence
d’AE (décharges focales et généralisées confondues). Le
pourcentage chez les enfants est discretement plus bas
(66% et 38%). 2) LEEG de routine est de meilleur ren-
dement lorsqu’il est réalisé dans les 24 heures apreés
la crise (51% d’anomalies dans une population mixte
d’adultes et d’enfants). 3) Lidentification d’'une AE aprés
le troisieme EEG est extrémement faible. LEEG de som-
meil augmente significativement la probabilité de dé-
tecter une AE et ceci jusqu’a 50%. UEEG standard nous
informe surtout sur la présence d’'un syndrome épilep-
tique et du risque de récidive. Si ce dernier est négatif,
un EEG de sommeil, incluant les premiéres heures apres
I’éveil, est de mise.

Mots clés : Premiere crise, risque de récidive, traitement
médicamenteux, IRM

1. First seizure and epilepsy: current definition
and epidemiology

Epilepsy is one of the most frequent neurological
diseases, affecting between 0.5 - 1% of the popula-
tion, i.e, approximately 50 Mio people worldwide [1]. In
2005, a task force directed by the International League
Against Epilepsy (ILAE) and the International Bureau for
Epilepsy defined epilepsy as “A disorder characterized
by an enduring predisposition of the brain to generate
epileptic seizures and by the neurobiologic, cognitive,
psychological and social consequences of this condi-
tion” [2]. A commonly used operational definition em-
ployed for epidemiological purposes considers a diag-
nosis of epilepsy after 2 unprovoked seizures occurring
at least 24 hours apart [3]. Studies showed that after
2 unprovoked non-febrile seizures, the probability of
having another seizure was 73% [3] at 5 years (95% ClI
is 59 - 87%) versus 40 - 52% after a single unprovoked
seizure [1].

Nowadays, the “two unprovoked seizures” defini-
tion appears to be inadequate in several clinical cir-
cumstances. In 2009, Hesdorffer showed that a patient
who presented with a single unprovoked seizure after a
remote brain insult, such as stroke, tumor, central nerv-
ous system infection or trauma is at high risk of a sec-
ond unprovoked seizure. This risk is comparable to the
risk for further seizures after 2 unprovoked seizures [4].
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The same is true for distinct epileptic syndromes (like
juvenile myoclonic epilepsy), reflex epilepsy or a single
symptomatic seizure of a focal cortical dysplasia [5].

Regarding these considerations, in 2014, the task
force of the ILAE re-considered the diagnosis of epilepsy
by any of the following conditions [6]:

« At least two unprovoked seizures occurring more
than 24 hours apart

» One unprovoked seizure and a probability for fur-
ther seizures similar to the general recurrence risk
after two unprovoked seizures (at least 60% )

» Atleast two seizures in a setting of reflex epilepsy

The threshold of 60% is considered as estimation
and not as strict cut-off. This number is based on the
risk of relapse after two unprovoked seizures, which is
about 60% at 2 years and 70 - 75% at 5 years of follow-
up. It requests a workup to calculate the individual risk
of predisposition for further seizures.

As we will discuss below (“Risk of relapse”), two fac-
tors are consistently associated with an increased risk
of relapse: the presence of cerebral lesion and epilep-
tiform abnormalities in the EEG. Seizures clustering
within 24 hours confer approximately the same risk for
later seizure as a single seizure [7]. Thus, two or more
seizures occurring in a 24-hour period are considered to
be a single unprovoked seizure.

High risk for recurrence after a single seizure should
lead to the consideration of starting an antiepileptic
treatment already after the first seizure. In that case,
the risk of recurrent seizures, at least during the first 2
years, is significantly reduced by an average of 34% [8].
However, the long-term prognosis is not changed; for
this reason, when a lesion is present, the possibility of
surgery should be brought up already during the first
consultation.

2. Routine EEG in first seizure

Routine EEG should be performed within 24 hours
of the first seizure. Indeed a prospective study on 300
consecutive patients showed that interictal epilepti-
form abnormalities (EA) were present in 51% of pa-
tients who underwent an EEG within the first 24 hours,
compared to 34% of the patients who had a later EEG
[9]. However, it is of note that this study included many
children, which differ from adults in terms of occur-
rence likelihood of discharges. Several studies have
shown that interictal EA are more frequent after sei-
zures (postictal activation) [10, 11]. Although these
studies were performed on chronic epilepsy, it seems
that this increased frequency also applies to new-onset
epilepsies [9]. Unfortunately in many cases, scheduling
of early EEG is not feasible. On the other hand, very ear-
ly EEG may show transient, less specific abnormalities,
like postictal slowing, which must be interpreted cau-
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tiously, as they can also result from the presence of a
lesion and are not necessarily a sign of epileptogenicity
[12]. An exception are rhythmic delta, extratemporal or
temporal, which usually indicates the presence of sei-
zures [13].

Routine EEG should be performed with at least 21
electrodes, placed according to the standard 10 - 20
system and last at least 20 minutes. It is recommended
that hyperventilation of 3 minutes and intermittent
photic-stimulation at 1 - 50 Hz with the eyes open and
closed at each frequency are carried out. The placement
of additional inferior temporal electrodes (F9, T9, P9
and F10, T10, P10) is of extreme importance in particu-
lar if temporal seizures are searched, a frequent con-
stellation in adults.

Accurate classification of seizure type will help cli-
nicians in diagnostic and therapeutic decisions. Clinical
history is fundamental, but unfortunately, after a first
episode, this is fraught with limitations due to the lack
of witnesses, or peri-ictal amnesia. King et colleagues
[9], on a population of 300 patients (20% below 16
years, range 5 - 83 years), were able to classify seizures
into focal versus generalized in just 47% of cases after
considering medical history and physical examination
findings alone. When EEG findings were also taken
into account, correct classification was possible in an
additional 30%; thus, in their study group, only 23%
of seizures remained unclassified. Specific syndromes
also influence the likelihood of seeing EA on EEG, with
higher rates in patients with absence seizures (92%)
and atonic or myoclonic seizures (85%) compared with
focal seizures (59%) [14].

What is the relevance of non-epileptiform abnor-
malities, such as focal slow activity, regional attenua-
tion, or abnormalities of background cerebral rhythms?
They are much less specific risk predictors than EA, al-
though they can imply localized structural pathology
underlying the seizure disorder, or diffuse cortical dys-
function as in symptomatic generalized epilepsies [15].
Non-epileptiform abnormalities are more common in
symptomatic cases (25%) than in idiopathic epilepsy
syndromes (7%) [14, 16]. As stated above, rhythmic fo-
cal delta usually indicate active epileptogenicity.

What happens if the first routine EEG is normal? A
retrospective study on 619 patients reveals that the cu-
mulative yield of EA is 39% after the first EEG study and
68% after the third. Beyond the 3rd EEG, the probability
to find epileptiform abnormalities is very low. Thus, at
this point a sleep EEG should be requested if this was
not yet done before [17].
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3. Sleep EEG

The yield of EEG can be significantly increased in all
age groups by the use of sleep recording. Indeed sleep
states influence the presence of interictal and ictal
epileptic activity. Particularly, non-rapid eye movement
(NREM) sleep has been characterized as a state of rela-
tive “neuronal synchronization”. Such coordinated syn-
aptic activity allows the recruitment of a critical mass
of neurons, necessary to initiate and sustain epileptic
activity [18]. This is why interictal (mainly focal) EA are
more common in NREM sleep than in awake record-
ings. Carpay et al. [14] reported that 60 of 177 (34%)
children with normal findings during a standard re-
cording showed EA after sleep deprivation (mostly dur-
ing sleep). Similarly, King et al. [9] reported that 35%
of adults and children whose initial EEG findings were
normal, showed EA in a subsequent study performed
during sleep. Overall, the literature suggests that sleep
EEG increases the yield of significant EEG abnormalities
by 30 - 35%.

Whereas NREM sleep may “unmask” the EA that are
not present on awake state, REM sleep is reported to
show fewer EA. However, REM recordings show a more
limited electric field of EA, i.e. corresponding to the true
irritative region and thus contributing to localization of
the epileptogenic focus [19, 20]. Shinnar et al. [16] de-
scribed 148 children with unprovoked first seizure who
had both sleep and wakefulness recorded on a single
EEG. EA were identified either only while awake or only
while asleep in 30% of subjects, and in both states in
70% of subjects. While generalized discharges are more
common during the awake state, focal discharges are
more easily detected during the sleep state.

Sleep recording can be also useful to detect epilep-
tic seizures, of which patients can be unaware. NREM
sleep activates frontal lobe seizures more than tempo-
ral lobe seizures, and temporal lobe seizures are more
likely to secondarily generalize during sleep than during
wakefulness [21, 22]. A variety of epilepsy syndromes
occur predominantly or exclusively during NREM sleep,
or during awaking phases. For example, EEG in patients
suffering from “grand mal on awakening” may have a
completely normal routine EEG, but very active and fre-
quent EA just before awakening (Figures 1 and 2). Oth-
er striking examples are the syndrome of continuous
spike-wave activity during slow-wave sleep, defined by
an EEG pattern consisting of generalized slow-spike-
wave discharges present for 85 - 90% of slow-wave
sleep and relatively suppressed during REM sleep and
wakefulness, and the Landau-Kleffner syndrome. These
syndromes, characterised by a continuous spike-wave
in slow sleep, start in early to mid-childhood and lead
to cognitive regression and seizures. Early, appropriate
treatment is indicated to attempt to ameliorate the
electrical status and improve the child’s cognitive func-
tion.
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Figure 1. 19 y.o. patient with a first unprovoked generalized seizure during wakefulness. Routine EEG was performed <24 hours
of the episode. It showed a posterior background activity at 8Hz, bilateral, symmetric, reactive. Bipolar montage.
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Figure 2. Same patient. Light sleep on awaking showed frequent bursts of 4 Hz generalized spike-poly-spike wave-complexes,
of variable length, without clinical correlates. Bipolar montage.
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4. Relevance of ictal recordings in the 1st EEG

It is possible that the first seizure which comes to
medical attention, is not the patient’s true first seizure
[9, 23]. Patients presenting at emergency often have a
history of more subtle seizures (e.g., absence seizures
or myoclonic or simple partial seizures) that were not
identified by the patient or its entourage. These types
of seizures could be observed already during the first
routine EEG. For this reason the facilitating techniques
are fundamental during EEG: for instance, hyperventi-
lation can trigger absences in children with untreated
childhood or juvenile absence epilepsy; photic stimula-
tion can induce myoclonic jerks in patients with juve-
nile myoclonic epilepsy. Focal seizures occur more rarely
during standard EEG, and if they do, they are rather an
alarming sign for a very active epileptic condition and
hospitalisation should be considered. In any case, indi-
vidualized and specialized care and appropriate anti-
epileptic medication should be initiated. If the routine
EEG shows an electrical, or non-convulsive, status epi-
lepticus, injection of antiepileptic drugs under EEG con-
trol and hospitalisation is strongly recommended.

5. Risk of relapse

In 2014, a meta-analysis estimated the risk of re-
lapse after the first event in patients who were treat-
ed immediately or with delay and showed a risk of
15%, 8%, 6% and 7% of relapses after 6, 12, 18 and 24
months in patients who were treated immediately. If
an observational attitude was chosen and treatment
postponed, these numbers increased to 18%, 10%, 9%
and 7%. The risk of relapse was higher in patients with
an abnormal EEG than with an abnormal imaging, giv-
en that not all epilepsy syndromes are related to cer-
ebral lesions [24]. Several studies with long follow-up
showed that 80 to 90% of individuals recur within two
years of the initial seizure [25].

However, while early antiepileptic treatment de-
creased the number of further seizures, it did not
change relapse rate beyond 2 years disease duration.
Indeed the two multi-centre randomized trials (FirST,
MESS) failed to show any change in long-term prog-
nosis in patients with early treatment versus delayed
treatment after further seizures [26].

EEG and brain imaging are considered essential as
part of the neuro-diagnostic evaluation of adults pre-
senting with an apparently unprovoked first seizure, as
suggested by the practice parameter from the Ameri-
can Academy of Neurology [27]. A prospective study on
208 consecutive patients with first seizure followed for
5 years [28], showed that an EEG with epileptiform ab-
normalities was associated with a relative increase for
seizure recurrence at 1 to 5 years of 2.16 (95% Cl 1.07
- 4.38) as compared to patients without such EEG ab-
normalities. It is important to remember that the EA
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presence in healthy subjects is extremely rare, with an
incidence of 0.5% [29].

Although interictal EA have been associated with a
higher risk of relapse [1, 30 - 32] their diagnostic value
has been unclear for a long time. Indeed a meta-analy-
sis of 2003 [32] showed that sensitivity and specificity
of interictal EA for seizure relapse after a first seizure
varies widely among published studies, with a range
from 20% to 80% for sensitivity, and 41% to 99% for
specificity. Just recently, a Cochrane [33] systematic re-
view and meta-analysis about diagnostic accuracy of
routine EEG on 1799 patients with first seizure and 1
year of follow-up was published [34]. In adults, sensi-
tivity (defined as the percentage of EEG with EA, when
epilepsy is present) is 17.3% (range 7.9 - 33.8) and spec-
ificity (percentage of presence of epilepsy, when EEG
shows EA) is on average 94.7% (range 73.7 - 99.1). In
children, a sensitivity value of 58 % (range 49.7 - 65.6)
and a specificity of 70% (range 57.5 - 79.5) were iden-
tified. The same study revealed that an adult present-
ing with a first unprovoked seizure has a 77% post-test
probability of relapse if routine EEG includes EA (posi-
tive likelihood ratio) and 47% if it does not (negative
likelihood ratio). Similary, a child has a 66% post-test
probability of relapse if routine EEG includes EA and
38% if it does not. These observations are extremely
important, considering that a patient with a first un-
provoked seizure should be treated if the probability of
relapse is >60% at 10 years [6].

Other factors carry important information regard-
ing the overall prognosis, as the underlying syndrome.
Idiopathic generalized (or genetic generalized, as it is
named in the new classification) epilepsy achieves re-
mission in 80 to 85% compared to focal epilepsy in 40
- 65% [3]. Multiple seizure types in the same patient are
associated with higher seizure recurrence [26]. Younger
age at onset has also been described as predictor of
worse outcome. Onset of epilepsy before the age of 12
months is a poor prognostic factor. Best prognosis is
noted if onset occurs after the age of three years [25].
A prospective observational study of over 1000 adults
presenting with a first unprovoked seizure showed a
similar likelihood of seizure recurrence in older (> 65
years) compared with younger adults (53 versus 48
percent). However, by five years, the cumulative risk
of recurrence was higher in older adults (75 versus 61
percent). This relates to a greater likelihood of a remote
symptomatic etiology rather than age itself [35]. An-
other powerful predictor of the long-term prognosis is
the early response to treatment. Several studies found
that the response to the first antiepileptic drug showed
to be the strongest predictor of good long-term out-
come in adults and children. Along the same line, pa-
tients who are not seizure-free after > 2 antiepileptic
drugs should be referred to specialized centre to deter-
mine the reasons for lack of response and/or search for
the possibility of epilepsy surgery [36].
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Recently, Fisch et al. showed that patients with in-
stalled medical follow-up are significantly more likely
to receive a precise diagnosis and increased delay to
the next unprovoked seizure in comparison with pa-
tients without organized medical care (p=0.008). The
study emphasized the need of specialized care starting
already in the emergency room, provided by epileptolo-
gists. After a first evaluation, important exams such as
EEG and MRI are rapidly and reliably scheduled and re-
sults can be discussed at the next appointment. Early-
specialized improved not only the diagnostic accuracy,
but also adherence to follow-up consultations, proba-
bly because patients better understood their condition
and the importance of compliance and lifestyle adjust-
ments [37].

Psychiatric and neuropsychological comorbidities
are associated with a lower response to drug treatment
and higher risk of failure of remission. In these cases,
specialized consultations, relevant non-epileptic treat-
ment and/or increased frequency of follow-up appoint-
ments should be scheduled, at least initially [38, 39].

To conclude, EEG is a fundamental test to diagnose
the presence or absence of epilepsy after a first seizure.
Ideally, it should be performed as fast as possible after
the event, if possible within 24 hours. Proper and cor-
rect diagnosis of the type of epilepsy is fundamental in
order to offer optimal treatment and prognostic infor-
mation regarding seizure relapse. It is self-evident that
such information is of utmost importance for the medi-
cal and socio-professional wellbeing of each patient.
It should not be forgotten that with each initiation of
treatment the possibility and timing of withdrawal of
antiepileptic medication should be discussed with the
patient, if possible early in the course of the disease
to avoid “autonomous” withdrawals which end in the
emergency room.
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Brain Imaging After a First Seizure

Summary

Neuroimaging is one of the main pillars of diagnos-
tic workup in epilepsy. After a first seizure neuroim-
aging is indicated in all patients but those presenting
with a typical genetic generalized epilepsy. Emergency
imaging is warranted if the seizures may be the symp-
tom of an acute brain pathology. If the patient returns
“back to baseline” at the time of clinical examination,
MR imaging may be performed electively using a dedi-
cated epilepsy protocol. Data on seizure recurrence
rates over 10 years are still lacking for many classical
brain pathologies associated with epilepsy. Novel imag-
ing techniques may be helpful in detecting prolonged
seizures and mimics in the emergency setting.

Epileptologie 2016; 33: 223 —231
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Zerebrale Bildgebung nach einem ersten Anfall

Die zerebrale Bildgebung ist ein zentrales Element
der diagnostischen Beurteilung von Epilepsien. Nach
einem ersten Anfall ist eine zerebrale Bildgebung bei al-
len Patienten indiziert, ausser bei Patienten mit einem
typischen Bild einer genetisch generalisierten Epilep-
sie. Eine notfallmassige Bildgebung ist dann notwen-
dig, wenn der Anfall Zeichen einer zugrundeliegenden
akuten Hirnerkrankung sein kann. Bei Patienten, die
zur Zeit der Untersuchung bereits wieder ihren Nor-
malzustand erreicht haben, kann die MR-Bildgebung
elektiv und nach einem speziellen Epilepsieprotokoll
durchgefiihrt werden. Daten zur Wahrscheinlichkeit ei-
nes Anfallsrezidivs innerhalb von 10 Jahren, wie in der
aktuellen Definition der Epilepsie gefordert, liegen fiir
viele Gehirnpathologien, die mit Epilepsie einhergehen,
nicht vor. Neue bildgebende Techniken kénnen hilfreich
sein, insbesondere, um in Notfallsituationen prolon-
gierte Anfalle und Epilepsie-Mimikers zu erfassen.
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Limagerie cérébrale aprés une premiére crise

Limagerie cérébrale représente un important pilier
du processus diagnostique en cas d’épilepsie. Apreés la
premiére crise épileptique une imagerie cérébrale est
indiquée chez tous les patients sauf en cas d’épilepsie
génétique typique. Une imagerie cérébrale en urgence
est nécessaire si la crise peut étre signe d'une affection
cérébrale aigue sous-jacente. Si le patient est a nouveau
dans son « état habituel » lors de la consultation, une
imagerie résonance magnétique peut étre effectuée
électivement de préférence selon un protocole d’épi-
lepsie spécialisé. Données sur la fréquence de récidive
de crises épileptiques sur 10 ans, comme revendiqué
pour la nouvelle définition d’épilepsie, ne sont pas dis-
ponibles pour une grande partie de pathologies céré-
brales associées a I'épilepsie. Des techniques d’'imagerie
cérébrale nouvelles peuvent étre utilisées notamment
en cas d’urgence pour détecter des crises épileptiques
prolongées et des mimiqueurs.

Mots clés : Imagerie cérébrale, crise épileptique, épilep-
sie

Introduction

Neuroimaging constitutes one of the three main pil-
lars in the diagnosis of epilepsy following a first seizure.
MR imaging as well as computed tomography allow to
screen for pathological conditions and alterations of
brain anatomy that promote the development of epi-
lepsy after a first seizure [1]. Epilepsy is characterized
as a disorder substantiated by an “enduring predispo-
sition to generate epileptic seizures”. While this condi-
tion is fulfilled after two unprovoked seizures (i.e.: i) of
unknown etiology or ii) in relation to a demonstrated
preexisting brain lesion or progressive CNS disorder),
the International League Against Epilepsy (ILAE) has
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integrated risk profiles that allow the diagnosis of epi-
lepsy after a first seizure, given an equal risk of > 60% to
develop epilepsy (a second unprovoked seizure) within
the next 10 years or by the established diagnosis of an
epilepsy syndrome [2]. These profiles encompass clini-
cal, neurophysiological and neuroimaging features that
predispose to epilepsy [3]:

i. apriorbraininsult; increased relative rate for seizure
recurrence at 1 to 5 years 2.55 (95% confidence in-
terval [Cl] 1.44 - 4.51)

ii. an EEG with epileptiform abnormalities; increased
relative rate for seizure recurrence at 1 to 5 years of
2.16 (95% C1 1.07 - 4.38)

iii. a nocturnal seizure; increased relative rate for sei-
zure recurrence at 1 to 4 years of 2.1(95% C1 1.0 - 4.3)

iv. abnormal brain imaging; increased relative rate for
seizure recurrence at 1 to 4 years of 2.44 (95% Cl
1.09 - 5.44)

There is converging evidence from class Il and class
[l studies that “abnormal brain imaging” related to a
prior ischemic brain insult, previous brain infection or
head trauma equal the risk of a 2nd seizure to predis-
pose to epilepsy [4 - 6]. However, data on the 10 years’
risk of seizure recurrence are lacking for other brain le-
sions, as e. g. long term epilepsy associated tumors (as
e. g. ganglioglioma and dysembryoblastic neuroepithe-
lial tumors or hippocampal sclerosis) [1]. From a health
economics point of view, consequences arise since a
plain CT in those patients to confirm a remote brain le-
sion by identifying damage associated with one of the
above mentioned lesions would be enough to diagnose
epilepsy, however at the risk to overlook other structur-
al lesions that may necessitate intervention.

This short review aims to extend the discussion be-
yond this current state of evidence towards decision
making in clinical practice, where particularly the fol-
lowing questions have to be addressed with priority:

a. Is the underlying imaging finding of the patient re-
lated to a seizure or a mimicking condition (i.e. a sei-
zure like episode)?

b. Does the underlying imaging finding confirm an
underlying acute neurological disorder that has to
be immediately treated (i.e. may point towards a
symptomatic or provoked seizure)?

c. Is there a substantial lesion of the brain that ex-
plains the first seizure and influences the prognosis
— oris it just a coincidental finding?

d. Are newer imaging techniques available which are
promising to increase the diagnostic yield?

For discussion we refer to the guidelines of the Ger-
man Society of Neurology (DGN) 2012 [7], the British
National Institute for Health and Care Excellence (NICE)
guidelines [8] and to the American Academy of Neurol-
ogy (AAN) guidelines on imaging (2015) [3].
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a. Is it a seizure or a seizure-like episode?

Here, two different scenarios must be taken into
account. First, under given emergency conditions,
without clear confirmation of a witnessed seizure, the
principal role of neuroimaging is to rule out potential
other causes of persisting neurological deficits not re-
lated to a seizure. This may be related to an ischemic
stroke with persisting motor deficits and/or aphasia,
migraine with aura, a stroke-like episode related to an
acute infection (e. g. brain abscess), mitochondrial en-
cephalopathies, malignancies, venous thrombosis or
hemorrhage [1, 3]. These conditions may also initially
present with a symptomatic (i. e. a provoked) seizure,
and special consideration must be given to the precise
nosological definition of the underlying condition.

Under such conditions, neuroimaging should be
performed immediately in the emergency setting to
initiate appropriate treatment as soon as achievable.
Computed tomography including contrast administra-
tion or — if available — MR imaging should be timely
requested. Considering the high numbers of stroke
mimickers and chameleons of up to 14% of cases pre-
senting in the ER with stroke-like episodes, appropriate
diagnosis may avoid persisting damage due to misin-
terpretation [9]. Thus, a clear cut clinical description of
the condition, the reporting of persisting deficits and
the suspected diagnosis is mandatory to guide the neu-
roradiologist in selecting the appropriate imaging tech-
nique [10, 11].

Secondly, patients presenting with a seizure that
may be of non-epileptic origin as e. g. syncope, conver-
sion disorders or otherwise not explained mental im-
pairment, and having returned to their baseline clinical
status can be scheduled for elective further evaluation
that is mainly based on patients history, clinical exami-
nation, interictal EEG findings, laboratory results (i. e.
creatine kinase evaluation, potentially serum prolac-
tine level changes) and testing of the cardiovascular
regulation. For the mimicker, neuroimaging plays a mi-
nor role in the etiological workup, yet should be taken
into consideration if a vascular or metabolic brain disor-
der is suspected.

b. Is the seizure a symptom of an underlying
acute neurological disorder that has to be further
investigated without delay?

Urgent brain imaging is mandatory after a first sei-
zure, as a seizure may be the first symptom of an acute
underlying neurologic disease. It is particularly impor-
tant in patients who present with a history of a recent
head trauma, focal seizure onset, lateralized symptoms
on clinical examinations or focal EEG changes [1]. Fur-
ther consideration should be given to prevalent system-
ic disorders that may affect the brain, as HIV infection,
immunocompromised, anticoagulation, alcoholism or
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Chameleon (CT): Ischemic Seizure + Aphasia. TTP Delay.
Infarct demarcation.

11.14°

Mimic (MRI): Ictal Aphasia+ Hemiparesis. TTP Accel.
No restricted diffusion.

Figure 1 a and 1 b: Stroke presenting with a seizure — Seizure presenting with hemiparesis and aphasia

bleeding diathesis. If there is no direct relationship to
an CNS insult, brain imaging may be carried out elec-
tively and should directly encompass a dedicated MR
epilepsy imaging protocol, as recently proposed by
Wellmer and colleagues, preferably using MRI at higher
field strengths (3 T) instead of standard protocols [12].

Brain Imaging After a First Seizure | M. Hauf, C. Weisstanner, R. Wiest

The detection rate of abnormalities detected with neu-
roimaging lies — dependent on inclusion criteria — be-
tween 1 and 48% of all MRI and CT, with recent study
of Hakami and coworkers reporting 28% of potentially
structural epileptogenic lesions in patients having had
an unprovoked epileptic seizure and 53% if the seizures

Epileptologie 2016; 33




226

had a focal onset [13]. While encephalomalacia due
to stroke, encephalitis and head trauma is the most
frequent abnormality detected in series that included
remote symptomatic seizures, it must be emphasized
that more than 50% of pathologies others than stroke,
hemorrhage, calcifications, encephalomalacia and

brain tumors may be obscured by plain CT [14]. Clini-
cally important examples of pathological imaging find-
ings are resumed in Figures 2 - 4.

Sinus vein thrombosis Stroke

c. Is there a substantial lesion of the brain that
explains the first seizure and influences the pro-
gnosis — or is just a coincidental finding?

There is evidence from 2 class Il and one class IlI
studies that structural brain lesions may generate an
enduring predisposition for unprovoked seizures [3].
However, the evidence for the prediction of 2> 60%
probability of seizure recurrence in 10 years — accord-

Enzephalitis MNeoplasia

Figure 2: Causes of acute symptomatic seizure, Left: Contrast-enhanced CT-image depicting a thrombus within the superior
sagittal sinus. 2nd image left: Acute stroke in the media territory of the right side visualised by hypodense demarcation of pa-
renchyma on unenhanced CT. 3rd image left: Contrast enhanced CT with extravasion of contrast agent in the subarachnoidal
space as correlate of blood-brain-barrier dysfunction in meningoencephalitis. Right: Right frontal contrast-enhancing extraaxi-
al tumor suggesting meningioma.

Head trauma

Astrocytoma

Hemorrhagic stroke

Figure 3: Typical imaging findings in patients with first seizure, Left: FLAIR image with bilateral fronto-polar/fronto-mesial
chronic lesions after head trauma. Middle: Right cortico-subcortical subacute haemorrhage on T1-weighted image.

Right: T2-weighted image showing a T2-hyperintense tumor adjacent to cortical tissue of the left SMA. Cortical involvement of
the lesion indicates epileptogenic potential.
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Astrocytoma

Harmatoma

Figure 4: Typical imaging findings in patients with first seizure (cont.) Left: Diffusion restriction on DWI in the right temporal
lobe in a patient with MELAS. Middle: MR-Spectroscopy unveiling a astrocytoma in the left mesiotemporal structures by docu-
menting increased cholin concentrations within the tumoral tissue. Right: Diencephalic harmatoma on FLAIR image.

ing to the new epilepsy definition requirements — is
currently restricted to lesions that are sequelae of an
insult to the brain. For brain lesions such as low grade
gliomas, cavernomas and AVMs, mesiotemporal sclero-
sis and malformations of cortical development the 10
years seizure recurrence rates have not yet been specifi-
cally studied. Hence, the presence of these brain lesions
does not fulfill the requirements of the current criteria
to replace a second unprovoked seizure [1] (see Figure
5 for illustrative cases). Clearly, more epidemiological
data are required to further translate the current imag-
ing definitions from a “potentially epileptogenic struc-
tural brain lesion” into a “predictive brain lesion for
recurrent seizures”. Notably, almost 50% of the brain
lesions detected during the workup of a first seizure
may nowadays be considered as incidental. Thus, the
imaging result has to be always balanced towards the
personal situation of the patient and the type of lesion
in the discussion if an antiepileptic treatment has to be
started of a single seizure. A growing low-grade CNS tu-
mor may be resected for neuro-oncological reasons, yet
not due to its epileptogenicity. A diagnosis of epilepsy
carries severe consequences for the individual patients
and may be difficult to be reversed. Hence, even in case
of “potential epileptogenic lesion” on neuroimaging,
waiting for seizure recurrence prior to making a diagno-
sis of epilepsy may still be appropriate. Neuroimaging
under emergency conditions is required to inform the
epileptologist about potentially treatable conditions
related to the seizure and to decide whether a presum-
ably unprovoked seizure may turn into a provoked one
(which alters the prognosis). Further, elective neuroim-
aging should be performed in every patient with focal
abnormalities on EEG, focal neurological deficits and
focal seizure onset. MRI can be omitted in clear cut cas-
es of genetic generalized epilepsies. If MRI is requested,
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the qualitative requirements should be targeted to-
ward the detection of epileptogenic lesions, thus fol-
lowing epilepsy protocol standards that warrant fur-
ther postprocessing and lesion analysis.

d. Are newer imaging techniques available which
are promising to increase the diagnostic yield?

As discussed above the application of the new defi-
nition of epilepsy requires epidemiological data on sei-
zure recurrence rates in 10 years that are not available
for a large portion of clinic situations after a first sei-
zure. In parallel new imaging techniques emerged in re-
cent years, for example brain perfusion measurements,
susceptibility weighed imaging (SWI), simultaneous
EEG/fMRI recordings and neuronal current imaging
(NCI) or various nuclear medicine techniques e. g. PET
measurements. All these new techniques have been
applied to epilepsy. Currently, knowledge of the diag-
nostic benefit of these techniques are based on case
studies. In the following we will give illustrative exam-
ples of different imaging approaches and discuss the
potential of these techniques that could be selectively
used in patients.

Brain perfusion measurements on CT or MRI are
part of the emergence imaging protocols in the major-
ity of hospitals in Switzerland. In cases of unwitnessed
episodes of seizures, persisting altered mental state
or focal deficits, acute stroke has to be ruled out dur-
ing the emergency situation. Epileptic brain activity
induces hemodynamic changes which can be detected
on perfusion measurements. A hyperperfusion can be
identified in the majority of cases during nonconvulsive
status epilepticus [10] (Figure 6). The “epileptic” hyper-
perfusion has a cortical distribution, is not related to
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Cortical dysplasia; Taylor 2a

Hippocampal sclerosis

Polymicrogyria /
Schizencephaly

Figure 5: Imaging findings in specific epilepsy syndromes, Left: Juxta-cortical T2 hyperintense lesion (transmantle sign) in the

cortical dysplasia Type Taylor 2a. Middle: FLAIR hyperintense and atrophic hippocampal formation in hippocampal sclerosis in
mesiotemporal epilepsy (MTLE). Right: Inborn polymicrogyria / schizencephaly in Lennox-Gastaut syndrome.

vascular territories and should motivate an immediate
electro-clinical evaluation. In the postictal state, espe-
cially during a Todd’s paresis or aphasia, brain hypo-
perfusion can be visualized. The distribution of the “ep-
ileptic” hypoperfusion of postictal state is unrelated to
the vascular territories and in general covers the whole
hemisphere. In emergency setting epilepsy-related per-
fusion alterations may guide diagnostic workup. Data
on treatment decisions and outcome are not available.

Another recently established imaging technique is
the susceptibility weighted imaging (SWI). This tech-
nique is sensitive to the paramagnetic effect of the
imaged tissue. Hemosiderin and calcifications are the
main target of SWI but changes in deoxygenated blood
content in veins are as well visible. In a recent study, our
group reported the potential to detect focal and gener-
alised hyperperfusion in status epilepticus by SWI [11].
The presence of hypointense veins as potential cor-
relate to nonconvulsive status epilepticus (NCSE) may
— like perfusion measurements detecting a hyperperfu-

Cortical hyperperfusion in Status epilepticus

Figure 6: Perfusion measurement during NCSE, Hyperperfusion (red arrow) in NCSE visualized by increased cerebral blood flow

(CBF) left side and reduced mean transit time (MTT) right side.
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erfusion

Imaging of hyperoxyginated blood on
Suseptibility weighted imaging (SWI) in
status epilepticus vermaR etal. [15]

Figure 7: SWI showing on the right side disappearance of hypointensive signal in cortical veins in the region of ongoing hyper-
perfusion (middle image) during non-convulsive status epilepticus. The diffusion weighted imaging (DWI) (left image) detects
a diffusion restriction within the symptomatogenic zone as defined by the perfusion imaging of the current status epilepticus.

sion — lead to an immediate EEG recording to establish
the diagnosis of NCSE. The diffusion weighted imaging
(DWI) changes do most likely indicate parenchymal
damage, however the prognostic role of epilepsy re-
lated diffusion changes in respect to seizure recurrence
and cognitive outcome has to be established (see Fig-
ure 7).

Recording EEG signals inside the MR scanner during
BOLD measurements is called simultaneous EEG/fMRI.
Analysis correlates hemodynamic changes to epilepti-
form EEG activity and is an established tool in epilepsy
research and progressively gaining importance in the
presurgical epilepsy workup [16]. The examples given
here, highlight additional information from EEG/fMRI
in two patients with similar clinical and EEG findings
consisting in generalized seizures and diffuse interictal
epileptic spike-wave activity on surface EEG after first
seizure. In the first patient simultaneous EEG/fMRI re-
cording shows a focal hemodynamic change in frontal
operculum as correlate to a frontal lobe epilepsy with
rapid generalisation (image on the left side). In the
second patient (image on the right side) a generalized
pattern of hemodynamic changes with positive BOLD
correlate in the thalamus point to an underlying gener-
alized genetic epilepsy (Figure 8).
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The imaging techniques based on perfusion chang-
es in the brain as perfusion measurements itself, SWI or
EEG/fMRI rely on measuring indirect effects of the epi-
leptic neuronal activity. The Neuronal Current Imaging
(NCI) has been developed in our group aiming at visual-
ising neuronal activity directly on MR images [17]. The
underlying principle is that the distortion of the mag-
netic field as induced by electric currents arising from
high frequency neuronal activity is depicted by an MRI
sequence adapted from magnetisation transfer imag-
ing protocols. A first study shows encouraging results in
lateralising of the epileptic activity. In most of the cases
the seizure onset zone was located in the lobe of acti-
vation in the NCI. Interestingly, in patients with drug-
resistant epilepsy with a favourable outcome after sur-
gery NCI activity has disappeared on the postoperative
MRI. The example given here, shows the spatial con-
cordance of the distribution of the amplitude mapping
of interictal spikes and the localisation of the NCI meas-
urement (Figure 9). Clinical relevance of NCl needs to be
established by consecutive studies and experiences.
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Figure 8: Simultaneous EEG/fMRI with different findings in focal epilepsy and genetic generalized epilepsy (for details see text).

Spike amplitude
mapping

Neuronal current imaging (NCI)

Kiefer C. et al. Radiology 2016

Figure 9: Neuronal current imaging (NCI) as first imaging technique directly related to neuronal activity shows activity in the
accordance to epileptic EEG signals.
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Summary

Neuroimaging is one of the main pillars of diagnos-
tic workup in epilepsy. After a first seizure neuroimag-
ing is indicated in all patients but those presenting with
a typical genetic generalized epilepsy. Emergency imag-
ing is warranted if the seizures may be the symptom of
an acute brain pathology. If the patient returns “back to
baseline” at the time of clinical examination, MR imag-
ing may be performed electively using a dedicated epi-
lepsy protocol. Data on seizure recurrence rates over 10
years is still lacking for many classical brain pathologies
associated with epilepsy. Novel imaging techniques
may be helpful in detecting prolonged seizures and
mimics in the emergency setting.

The Copyright of the images stays with the authors.
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First-Line Antiepileptic Drugs in Adults: From Guidelines to Personalized Medicine

Summary

We review in this article the relevant points in the
choice and introduction of a first antiepileptic drug
(AED). We will present three important aspects regard-
ing that choice: first the guidelines, then the AED char-
acteristics and third some common patient profiles.
Although the available guidelines evaluate evidences
and provide invaluable information on best tolerated
and most efficacious treatments in general scenarios,
they have limitations. Given the intensive work they re-
quire, they are often not fully up-to-date. Furthermore,
they are limited to the inclusion criteria of the corre-
sponding studies, which rarely include patients with
significant somatic or psychiatric comorbidities. From a
review of the guidelines, we will present the individual
characteristics of the AED and how they differ one from
the other. We will then discuss frequent and particular
clinical situations and emphasize the peculiarities that
determine the choice of an AED.

Epileptologie 2016; 33: 232 — 239
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Antiepileptika erster Wahl bei Erwachsenen: Von
Richtlinien zur personalisierten Medizin

Dieser Artikel stellt die notwendigen Konzepte zur
Wahl und Einflihrung eines ersten antiepileptischen
Medikaments auf den Priifstand. Es stehen zwar ,,Gui-
delines“ zur Verfligung, welche Evidenzen bewerten
und wichtige Informationen liber die Therapien mit
bester Toleranz und hochster Wirksamkeit in Standard-
situationen bieten. Diese unterliegen jedoch Beschran-
kungen. Angesichts der erforderlichen Arbeit zu deren
Ausarbeitung liegen diese nicht immer aktualisiert vor.
Dartiber hinaus sind sie durch Einschlusskriterien der
entsprechenden Studien limitiert, die selten Patien-
ten mit relevanten psychiatrischen oder somatischen
Begleiterkrankungen einbeziehen. Nach einer Zusam-
menfassung der ,Guidelines” flihrt dieser Artikel die
individuellen Eigenschaften jedes Antiepileptikums
sowie haufige und spezielle klinische Anwendungssi-
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tuationen auf. Der Fokus liegt auf den Besonderheiten,
welche Wahl und Einfiihrung der Antiepileptika be-
stimmen.

Schliisselworter: Wahl, Begleiterkrankung, Interaktion

Médicaments antiépileptiques de premiére ligne:
des recommandations a la médecine personnalisée

Cet article passe en revue les différents nécessaires
aspects pour choisir et introduire un premier médi-
cament anti-épileptique. Des recommandations sont
disponibles. Elles résument la littérature et donnent
ainsi une information précieuse sur les traitements
les mieux tolérés ou les plus efficaces dans des situa-
tions générales, mais elles ont des limitations. Au vu
du travail nécessaire a leur rédaction, elles ne sont pas
toujours complétement a jour. De plus, elles sont res-
treintes par les critéres d’inclusion des études qu’elles
analysent, qui intégrent rarement des patients avec
d’importantes comorbidités, psychiatriques ou soma-
tiques. Avec les recommandations comme point de dé-
part, cet article présente ensuite les caractéristiques in-
dividuelles de chaque anti-épileptique et les situations
cliniques fréquentes ou particuliéres. Un accent est mis
sur les particularités qui détermineront ensuite le choix
et I'introduction des antiépileptiques.

Mots clés : Choix, comorbidité, interaction

Introduction

The AEDs are symptomatic treatments for epilepsy.
The chance for a patient to be seizure free after a first
AED is approximately 50% [1]. There are small efficacy
variations between AED but the major differences lie in
their adverse events profile and pharmacokinetic prop-
erties.

Previously, physicians had the choice between 6
“older” AEDs often with a complex hepatic metabo-
lism and high potential for interactions [2]. After 1990,
“newer” AEDs have been commercialized, with much
simpler pharmacokinetics and less adverse effects, but
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with a higher cost. Table 1 lists a selection of the AEDs
that will be cited in this article, sorted by date of intro-
duction.

Clinicians were traditionally more prone to use old-
er AEDs. The trend is now reversing, as illustrated by a
British cohort study on more than 60 000 patients [3]:
the use of phenytoin (PHT) has decreased from 39.5%
in 1993 to 18.3% in 2008. Meanwhile, older generation
AEDs are increasingly being replaced by newer AEDs,
with lamotrigine (LTG) and levetiracetam (LEV) prescrip-
tion rates increasing from 2% to 17% and 0 to 8.6%,
respectively in the same interval. For those 2 AEDs pre-
scription rates of as much as 30 - 35%, are now report-
ed [4].

To illustrate this review we will consider a fictive
case. Mrs G. is a 22-years-old woman and presents with
a first unprovoked generalized tonico-clonic seizure.
The neurological examination and brain magnetic reso-
nance imaging are normal. The electroencephalogram
shows generalized spike and wave discharges. The pa-
tient is professionally active, is married, takes oral con-
traception and is known for a severe anxiety disorder.
Taking in consideration of the situation of this fictive
patient, we will discuss what is likely to be the best
AEDs in this case.

Table 1: Name, abbreviation and date of intro-
duction of selected AEDs. The double line rep-
resents the limit between “older” and “newer”
AEDs.

Name Abbreviation Year of
introduction
Phenobarbital PB 1912
Phenytoin PHY 1938
Primidone PRM 1954
Ethosuximide ESM 1960
Valproic acid VPA 1967
Carbamazepine CBz 1974
Vigabatrin VGB 1993
Gabapentin GBP 1993
Lamotrigine LTG 1995
Topiramate TPM 1996
Oxcarbazepine OXC 1998
Levetiractam LEV 2000
Pregabalin PGB 2005
Zonisamide ZNS 2007
Lacosamide LCM 2009
Perampanel PER 2013
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Overall, we now benefit from the choice of more
than 20 drugs. Not every AED is however a good option
to start therapy after a first seizure. Several sugges-
tions were made by various neurology or epileptology
societies, based on available studies and are published
as guidelines. We will briefly review the most widely
used guidelines. We will then try to fill the gap between
these guidelines and everyday practice by showing in-
dividual AED characteristics and how they fit each pa-
tient’s profile.

Guidelines and illustrative studies

There are several guidelines published in the treat-
ment and diagnosis of epilepsy. A recent review shows
that there were at least 35 of them in 2016 [5]. Table
2 presents treatment recommendations from four im-
portant societies: the International League Against Epi-
lepsy (ILAE), the American Academy of Neurology, to-
gether with the American Epilepsy Society (AAN/AES),
the National Institute for Health and Care Excellence
(NICE) and the Société Francaise de Neurologie (SFN).
The differences between guidelines are due to the date
of redaction and methodological differences in rating
and the evaluation of the available literature [6]. Over-
all, the guidelines reflect on the increasing place given
to newer AEDs over older AEDs. Traditionally, the two
“gold standards” were carbamazepine (CBZ) (especially
the extended release form) for focal onset seizure and
valproate (VPA) for generalized onset seizure. Recent
studies have challenged this view. We will now discuss
five of these studies [7 - 11] to illustrate this point and
understand the rationale of the published guidelines.

The SANAD arm A [8] was an open label multicen-
tre randomized trial with 1700 patients. For the treat-
ment of epilepsy with focal onset seizure, it compared
the “gold-standard” CBZ to four newer AEDs: gabapen-
tin (GBP), lamotrigine (LTG), oxcarbazepine (OXC) and
topiramate (TPM). In term of retention time (which is
influenced by seizure control as well as adverse events),
LTG was superior to all the other drugs. The SANAD
arm B [9] had a similar design but included patients
with generalized onset seizures. VPA was the “chal-
lenged” drug against LTG and TPM. In this latter study,
VPA showed better efficacy than LTG and better toler-
ability than TPM. Regarding these results, the authors
considered LTG to be the best drug in focal-onset and
VPA the best one in generalized-onset seizure (with the
exception of women of childbearing age, as discussed
below). Although important and well designed, these
studies are limited by their open label design and were
thus considered “Class 11I” by the ILAE. A class |1l study
cannot be used to consider a grade A recommendation
and this is why LTG is only ranked grade C for the treat-
ment of focal onset seizure in ILAE guidelines.

Brodie et al. [7] have studied LEV in focal epilepsy.
They conducted a randomized, double blind, multi-
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Table 2: Comparison between four published guidelines. Levels of evidence are expressed using

grade A-D or first and second choice for the NICE guidelines. For abbreviations see Table 1.

Association ILAE AAN/AES NICE SFN
Guidelines International American British French
Date (and Glauser et al. French et al. Saciety website Society website
publication) Epilepsia Meurology (2016) [(2014)
(2006 and 2013) | [2004)
Sorted by Grade [A-D) Grade [A-B) First (1) or Grade (A-B)
second (2]
choice
Comment Efficacy review Only reviewed
(Do not consider | new AED
itself as a
guideline)
Focal onset Adults A/B: GBP, TPM, 1: CBZ, LTG General
seizure A: CBZ, LEV, PHT, | LTG, OXC 2: LEV, OXC, VPA | A/B: CBZ, OXC, LEV,
ZNS LTG
B: VPA
C: GBP, LTG, OXC,
PB, TPM, VGB
D: CZF, PREM
Elderly Elderly
A: GBP, LTG, A LTG
B:-
C: CBZ
D: TPM, VPA
Generalised Adults AfB: - 1: VPA A: -
onset A B:- 2:LTG B: VPA, LTG
C: CBZ, LTG, OXC, Discuss CBZ and
PB, PHT, TPM, oxC
VPA.
D: GBP, LEV, VGB
Absences Children As - 1: ESM, VPA A
A: ESM, VPA B: LTG 2:LTG B: LTG, VPA
B: -
C: LTG
D:-
Juvenile ABC:- 1: VPA A
Myaoclonic D: TPM, VPA 2: LEV, LTG, B: LTG, VPA
Epilepsy TPM

centre non-inferiority trial on 579 patients. It showed
that LEV was non-inferior to extended-release CBZ in
monotherapy. This important trial ranked LEV as grade
A recommendation in the ILAE and SNF guidelines. The
AAN/AES guidelines were published before this study
and therefore they could not include it. The NICE guide-
lines recommended LEV only as second line treatment
because it was not considered cost-effective.

LEV has been further studied in the elderly popula-
tion. A randomised, double blind retention study from
2015 [11] compared extended-release CBZ, LEV and
LTG in this population. LEV was superior to extended-
release CBZ. LTG did not differ significantly from the
other two drugs. This tends to indicate that the newer
AEDs are better candidates AEDs in the elderly, proba-
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bly because of their relative low propensity of cognitive
adverse event and the absence of liver enzyme induc-
tion, which can lead to interaction with comedications
as discussed below. This is an example of a recent study
whose conclusions have not been integrated in guide-
lines yet. There is also an open label randomized trial
of LEV in focal epilepsy, compared with LTG showing no
significant difference [10].

In conclusion, guidelines can only bring evidence
regarding what questions have been asked in clinical
trials, mostly efficacy and to a lesser extend safety of
AEDs [6]. A clinician may need more knowledge to
choose the appropriate drug for each patient.
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Table 3: Important theoretical aspect regarding AED use. SIADH: Syndrome of Inappropriate Anti-
diuretic Hormone secretion. For interpretation, see the text.

MName and Spectrum Elimination Pharmacokineti |Useful when...  |Avoid when... Specific sides
abbreviation (adapt doses) c effects
Specificities.
Valproic acid Broad Hepatic Potent liver Depression Overweight Weight gain
(VPA) enzyme inhibitor |Anorexia Essential tremor |Ammonium
encephalopathy
Migraine Pregnancy Polycystic ovary
Osteoporosis The worst for
Young woman
Carbamazepine |Narrow Hepatic Liver enzyme Depression |Overweight SIADH
(CEZ) inducer Trigeminal oral Severe skin rash -
neuralgia contraception =see genetic
(steoporosis testing
Gabapentin Narrow Renal COnly renal Anxiety - Somnolence
clearance
(GBP) No interaction Insomnia
Neuropathic pain
Essential tremor
Lamotrigine Broad Hepatic and Metabolism Depression Insomnia Severe skin rash
[L.TG) renal induced by oral  |Anorexia [Myoclonus) [especially when
contraception and| Jrapid
pregnancy introduction with
VPA
oral
contraception
Pregnancy
Older patients
Topiramate Broad Renal = Liver enzyme Overweight |Depression Anorexia
inducer (high
doses)
(TPM) hepatic +/- inhibitor Migraine Anorexia Nephrolithiasis
Essential tremor  |Oral Paraesthesia
contraception [if
=200mg/d)
(Pregnancy) Psychiatric and
I phasic troubles
Oxcarbazepine Narrow Hepatic Liver enzyme Depression Oral SIADH [more than|
inducer (high contraception CBZ)
doses) Osteaporosis
(OXC) +/- inhibitor
Levetiracetam Broad Renal Clearance oral |Depression Psychiatric
increase during  |contraception troubles [anxiety,
pregnancy +/- Pregnancy irritability,
oral psychosis)
(LEV) lcontracention Anxiety
Pregabalin Narrow Renal Only renal Anxiety |Overweight Somnolence
clearance
(PGE) No interaction Insomnia Oedema
Restless Legs
Neurppathic pain
Zonisamide Broad Renal = Metabolism Overweight Anorexia Similar to TPM
inducible but possibly less
[ZNS) hepatic Oral psychiatric side
contraception effects
Lacosamide Narrow Hepatic and = - =
(LCM) renal
Perampanel Narrow [Broad?) |Hepatic Half-life=48h - Somnolence +/-
(PER) irritability
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Table 4: Practical information regarding AEDs introduction. This table is only indicative and does
not substitute for official information and clinician experience. Average price in 2014, adapted
from Rossetti 2015 (Rossetti, Epileptologie, 2015)

Name and
abbreviation

Valproic acid

Carbamazepine

Gabapentin

Lamotrigine

Topiramate

Oxcarbazepine

Levetiractam

Pregabalin

Zonisamide

Lacosamide

Perampanel
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Initial Dose

2x500mg

2x200mg

100mg 3x/j
aim: 900-
1200mg/d

1x25mg
(12.5 if con-

Maximal Dose

3000mg/d

1600mg/j

2400mg/j

600mg/d

comitant VPA)

1x25mg
(for 1 week)

2x150mg

2x500mg

2x75mg

1x50mg
(for 1 week)

2x50mg
(1x50mg)

1x2mg

200mg/d

(400mg/d)

2400mg/d

3000mg/d

600mg/d

400mg/d

400mg/d

8-12mg/d
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Points/potential
adverse events to
be aware of

Hyponatremia

Skin rash

Genetic HLA testing
for population at risk
(before introduction)

Skin rash

Hyponatremia

Irritability or psychosis

Average/month
in CHF (dosage)

20.-
(1000mg)

20.-
(800mg)

120.-.
(1800mg)

70.-
(200mg)

55.-
(100mg)

90.-
(1200mg)

60.-
(1000mg)

120.-
(300mg)

115.-
(200mg)

160.-
(200mg)

250.-
(6mg)



Beyond guidelines: tailoring the treatment accord-
ing to the patient‘s needs

As pointed out above, guidelines reflected on the
trials that assessed these medications. People included
in trials are chosen in order to demonstrate a differ-
ence between the two arms of the studies. The results
are difficult to extrapolate to clinical practice as these
studies are limited by their short duration, rigid inclu-
sion and exclusion criteria, inability to analyse the ef-
fect of concomitant medications, and lack of dosing
flexibility. Regulatory AED trials often ignore aetiology
and epilepsy syndrome which may affect prognosis,
and also include homogenous cohorts with a high sei-
zure frequency, without major comorbidities [12]. In
order not to worsen any concomittant condition or to
interfere with other treatment, it is important to con-
sider the overall situation of the patient before start-
ing a AED. Furthermore, AEDs can be chosen to help to
improve the symptoms of another condition, such as
mood disorder, neurogenic pain, or insomnia. Tables
3 and 4 summarize important aspects in the choice of
the first line AED listing 11 of the most common ones.
Beyond the most relevant AEDs from the guidelines,
this table adds two of the latest AEDs lacosamide (LCM)
and perampanel (PER), whose prescription rate is likely
to be growing in everyday practice (e. g. LCM has been
approved for monotherapy in the USA in 2014). We did
not however include retigabine (as its discontinuation
was recently announced), nor PHT or phenobarbital
(PB) (due to their adverse events and pharmacokinetic,
these medications are usually not suitable first-line
drugs nowadays). For Table 3, each column presents in-
formations with clinical implications. Broad spectrum
AED are used in case of generalized onset seizures, al-
though the underlying level of evidence is weak, as un-
derlined in the guidelines. A recent evidence review [13]
has supported the use of just 5 AEDs for the treatment
of primarily generalized convulsive seizures: LTG, LEV,
TPM, VPA, with evidence for ZNS considered low-level.
Of these, only LTG, LEV, and TPM have demonstrated ef-
ficacy in randomized, double blind, placebo-controlled
trials of adjunctive treatment for drug-resistant gener-
alised onset seizures. A recent study also suggests that
PER could be used in that context [14]. The next column
shows clearance mechanisms and pharmacokinetic
properties that have to be taken into consideration in
case of renal or hepatic failure. Drugs with pure hepatic
metabolism are also more prone to lead to interaction.
The three last columns are important for a tailored AED
choice regarding each patient. It presents the effects of
the different AEDs in conditions other than epilepsy. Ta-
ble 4 shows practical data: proposed initial and usually
maximal dosage, recommended controls and average
monthly prices.

The titration and dosing schema is another impor-
tant aspect of the choice of first line AEDs. The speed
of titration needed is usually dictated by the activity of
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the disease. A medication whose titration to reach ef-
ficient level takes weeks (such as LTG) is inadequate to
control an epilepsy with daily disabling seizures. Simi-
larly, the availability of an intravenous formation (such
as LEV, LCM) also allows, most often with a loading bo-
lus, to obtain quickly efficient medication levels. On the
other side, titration pace is likely to be slowed down
in patients reporting frequent medication intolerance.
The dosing can also be determinant, for instance to im-
prove compliance with AEDs requiring only one daily
dosing (ZNS for instance) [15]. The first-line medica-
tion is then titrated according to the response (control
of seizure) and tolerance. If the control is insufficient, it
has been suggested at times to increase the dosage un-
til signs of intolerance appear. Remission, which is the
aim of a first line treatment, is however likely to occur
at relatively low dosage [16], making inappropriate an
indiscriminate continuous dosage increase if no effect
on seizures is observed.

We will now discuss several common situations: el-
derly patients, patients with neoplasm or HIV infection,
women in child bearing age, patients with intellectual
disability and CBZ genetic testing.

Specific populations

The most relevant aspects of elderly patients are co-
morbidities (leading to frequent comedications) and of-
ten reduced renal and hepatic functions [11]. Regarding
this aspect, drugs with simpler pharmacokinetic and
without liver enzyme induction action (non-“inducers”)
should be preferred, as illustrated in the above-men-
tioned guidelines. Osteoporosis is often present in
older patients and can also be worsened by inducers.
Those patients are also more liable to cognitive adverse
effects of medication. In this population, LEV, LTG, or
PGB, are good candidates AEDs.

Patients with primary brain tumor, metastases or
cancer in general are at increased risk of seizure and
often need both AED and chemotherapy. Liver enzyme
induction is also problematic in this case: CBZ, PHT, PB
and primidone (PRM) can decrease the efficacy of the
chemotherapy agent. VPA has a possible direct benefi-
cial effect against glial cell tumor but this has not yet
been proven in prospective trials [17]. Meanwhile, VPA
can also lead to increased chemotherapy serum con-
centration possibly leading to toxicity, because of its
action as liver enzyme inhibitor [18]. The same rule ap-
plies for HIV-infected patients taking antiviral agents,
as induction by AEDs can lead to failure of antiretrovi-
ral treatment. Some antiretroviral treatments can also
interfere with metabolism of some AEDs (mostly CBZ).
The AAN issued guidelines regarding treatment adjust-
ment in this case [19].

It is the general consensus to continue AEDs dur-
ing pregnancy because of the potentially severe con-
sequences of recurrent seizures for the mother and the
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foetus [20]. Indeed, the consequences of uncontrolled
seizures are considered to outweigh the risk of medica-
tion. Overall, children of mothers with epilepsy taking
AEDs are at increased risk of major foetal malforma-
tions (approximately 3 - 7% compared to 2% in the gen-
eral population) [21, 20], but important differences ex-
ist between AEDs [22]. The AEDs with the best profile in
this situation are LTG, LEV, CBZ, and OXC. The worst AED
in pregnancy is by far VPA. It causes a malformation
risk of 6% for doses <700 mg and up to 25% for doses
>1500 mg. Beyond this risk, there are also cognitive
and developmental complications for the child after
its exposition. In child bearing age women, VPA should
be reserved to patients not responding to other treat-
ment option. LTG and LEV are safe AEDs in pregnancy,
although they undergo a change in their metabolism
during pregnancy and their serum level needs to be fol-
lowed, to adapt the dosage accordingly.

Regarding contraception, liver enzyme inducers
AEDs again are better avoided because they can lead to
loss of efficacy of contraceptive pills. The alternative is
to use highly dosed contraceptive pills. Conversely, the
oral contraception can induce the metabolism of LTG
which may also justify dosage adaptation.

Epilepsy is more prevalent in people with intellec-
tual disabilities, with prevalence rates of up to 50% in
severely disabled institutionalized patients [23]. The
seizures are often intractable and the management of
adverse events can be complicated by comorbidities
and communication difficulties. The aim of the treat-
ment should be not to worsen cognition or motor skills
as well as to avoid to induce behavioural difficulties.
Among AEDs, the newer ones probably have good effi-
cacy and tolerance, as illustrated by a prospective study
showing a high 3-year retention of approximately 70%
for LTG [23].

CBZ (more than LTG) is associated with skin hyper-
sensitivity reactions in up to 10% of patients. Most are
erythematous maculopapular rash. However, in rarer
cases (1-10/10 000) much more severe reactions can
happen such as Steven Johnson syndrome or toxic epi-
dermal necrolysis. These complications are potentially
very severe and are associated with genetic suscepti-
bility in HLA variants HLA-B*15:02 and HLA-A*31:01,
which have different prevalence according to patient’s
origin. While European Medicines Agency and the
American Food and Drug Administration require the
search for HLA-B*15:02 before instituting CBZ in people
with Asian ancestry (descendant of Chinese, Thai, Indi-
an, Malay, Filipino, Indonesian; level A), they are not tak-
ing position on systematic testing for HLA-A*31:01. The
level of evidence was recently reviewed [24] with the
following recommendation: preventive genetic testing
for HLA-B*15:02 for patients at risk of having this vari-
ant, but also possibly for general population (level C).
Testing of HLA-A*31:01 is recommended for all patients
regardless of origin (level B) in this review, although the
benefit of testing this HLA variant is less clear. Swiss-
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Medic also supports the testing for HLA-A*31:01 in
Caucasians. The Swiss League Against Epilepsy issued a
statement, currently in press, putting these recommen-
dations in perspective. It is not the point of this article
to argue with the regulatory authorities recommenda-
tions, but the potential necessity of genetic testing be-
fore introducing CBZ led in practice to a decrease of its
use.

Conclusion

Back to the treatment of Mrs G. The first aspect is
that she has epilepsy with generalized onset seizure,
for which, the level of evidence for the choice of treat-
ment is low. Five AEDs have a broad spectrum of action:
VPA, LTG, TPM, LEV and ZNS. Although probably the
most efficient, VPA is not a good option regarding the
fact that this patient is in childbearing age. The often
prescribed LEV can worsen the anxiety disorders and
should also be avoided. LTG is a good option because it
has favourable effect on mood disorders and it is a safe
option for pregnancy. It is compatible with contracep-
tion or pregnancy although doses have to be adapted.

In conclusion, it is essential to consider the patient
globally when choosing the first AED, in order to max-
imise the chances of achieving remission as quickly as
possible without significant adverse events.
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Sibylle Ried-Preis

Der Sibylle-Ried-Preis wird seit 2001 im deutschspra-
chigen Raum zum Gedenken an Frau Dr. med. Sibylle
Ried (29.8.1956 — 14.6.2000) verliehen. Frau Ried war
eine Pionierin in der Entwicklung von Methoden zur
Verbesserung der Behandlung und Beratung und der
Zusammenarbeit mit Menschen mit Epilepsie. Der Preis
richtet sich an alle in diesem Bereich tatigen Menschen
und Gruppen, ausdriicklich auch aus den Bereichen
Neuropsychologie, Psychologie, Rehabilitation, Sozial-
arbeit, Selbsthilfearbeit etc.

Der Preis ist mit € 2.500,- dotiert und wird alle 2 Jahre
anlasslich der gemeinsamen Jahrestagung der Deut-
schen, Osterreichischen und Schweizer Sektion der In-
ternationalen Liga gegen Epilepsie vergeben.

Die bisherigen Preistrager:

+ 2001 Frau Margarete Pfafflin und Herr Dr. Theodor
W. May (Bethel/Bielefeld)

« 2003 Herr Klaus Gocke (Berlin), stellvertretend fiir
das Redaktionsteam der Zeitschrift ,,einfalle“

» 2005 Dr. Hansjorg Schneble und Dr. Hans-Martin
Schneble fiir das Epilepsie-Museum Kork

+ 2007 Die Autorengruppe (Ulrich Bettendorf, Heil-
wig Fischbach, Gerd Heinen, Karin Jacob, Petra Klein,
Gerhard Kluger, Thomas Meilhammer, Margarete
Pfafflin, Dagmar Rahn, Susanne Rinnert, Rita Winter,
Gabriele Wohlrab) des Projekts FAMOSES (Modu-
lares Schulungsprogramm Epilepsie fiir Familien)

+ 2009 Frau Susanne Rudolph und die jungen Autoren
fur das Buch ,,Ein beinahe fast normales Leben“

« 2011 Mechthild Katzorke und Volker Schéwerling
fur das Gesamtwerk ihrer Filme, insbesondere fiir
die DVD ,Epilepsie leben, Epilepsie verstehen®, Dr.
Silke Kirschning und Dipl. Psych. Gerd Heinen fiir das
Informationskonzept ,Bei Tim wird alles anders*

» 2013 Youth on the move Germany Selbsthilfeverein
Kirstin Nahrmann, Einreichung: Dokumentarfilm,
Titel: Es gibt nur ein Ich und im Ich verweilt meine
Seele... , Flyer, generelle Information liber Epilepsie
~emPower talents with epilepsy*

« 2015 Das Theaterstiick , Steile Welle“ von Marion
Witt und Hans Konig

Epileptologie 2016; 33

Das Preisgeld stammt aus den Ertragen einer Zustif-
tung an die Stiftung Michael, zu der die Firmen Aven-
tis Pharma, Bayer AG, Boehringer-Ingelheim Intern, BV.
Prohema, Desitin Arzneimittel, GlaxoSmithKline, Jans-
sen-Cilag, Sanofi-Synthelabo und der Blackwell Wissen-
schafts-Verlag, die Familie Ried, Frau Anna Ruths, Frau
Frauke von Thiimen, die Adolf Messer Stiftung und an-
dere beigetragen haben. Die Stiftung Michael tragt im
Bedarfsfall auch mit eigenen Mitteln bei.

Zur Bewerbung um den Preis konnen samtliche Formen
von Publikationen, dokumentierte Aktivitaten und Me-
thoden eingereicht werden, deren Ziel eine Verbesse-
rung der Betreuung von Menschen mit Epilepsie und
ihrer Lebensbedingungen ist. Eine Beschrankung auf
bestimmte Berufsgruppen erfolgt nicht, und es gibt
auch keine Altersbeschrankung.

Die Mitglieder des Preisrichter-Kollegiums sind:

+ Dr. med. Giinter Kramer, Past-Prasident der Schwei-
zerischen Epilepsie-Liga;

 Ingrid Coban, Leiterin des sozialtherapeutischen
Diensts im Epilepsie-Zentrum in Bethel;

+ Dr. Gerd Heinen, psychologischer Psychotherapeut
in Berlin; und

« Dr. med. Matthias Ried, Bruder von Sibylle Ried
(Frankfurt am Main).

Datum zum Einreicheschluss: 31.12.2016

Geschiftsstelle der Stiftung Michael
Alsstr. 12

D-53227 Bonn

Deutschland



Schweizerische Epilepsie-Liga
Ligue Suisse contre I'Epilepsie

Lega Svizzera contro I'Epilessia
Swiss League Against Epilepsy

Neu: Flyer ,,Nichtepileptische Anfalle* |

Nicht jeder Anfall ist epileptisch, auch wenn er zu-
nachst so aussieht. Die Unterscheidung fallt nicht leicht
— sogar erfahrene Neurologen verwechseln gelegent-
lich nichtepileptische mit epileptischen Anfallen.

N'ch;(\p”t‘mlithe Ankille

Unser neuer Informationsflyer beschreibt mogliche
Ursachen, Symptome, Diagnose sowie Behandlung und
empfiehlt Massnahmen bei einem Anfall. Er richtet sich
primdr an Betroffene und Angehdrige, die von physio-
logischen oder psychogenen Anfillen betroffen sind,
ist aber auch fiir Fachpersonen von Interesse. Autor ist
der Vizeprasident der Epilepsie-Liga, PD Dr. med.
Andrea Rossetti.

»Seit meinem 17. Lebensjahr plagten mich immer
wiederkehrende Krampfanfalle, und im Alter von 49
Jahren kam endlich die Erl6sung. Ich weiss, was ich Mithtepilaptise
habe! Ich weiss, warum ich es habe! Und ich weiss,
dass es eine Therapie gibt und ich diese Krankheit
verstehen und vielleicht auch hinter mir lassen kann.*
(Sonja Casutt, Betroffene psychogener Anfalle)

he Anfiigin

Bild: Pinnwand / photocase.com
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Ligue Suisse contre I'Epilepsie

Schweizerische Epilepsie-Liga
Lega Svizzera contro I'Epilessia
Swiss League Against Epilepsy

Nouveau : le dépliant « Crises non épileptiques »

Méme si elle y ressemble au premier abord, une crise
n’est pas forcément épileptique. Il n’est pas simple de
faire la différence entre les deux, et il arrive méme a
des neurologues expérimentés de confondre crises épi-
leptiques et non épileptiques.

Crica i
=I5ES NOB-Eplleptiies

| s L TP, T

Info

Notre nouveau dépliant d’'information décrit les causes - Epie
possibles, les symptémes, le diagnostic ainsi que le , < £
traitement et préconise des mesures en cas de crise.
Il s’adresse en premier lieu aux personnes atteintes
de crises physiologiques ou psychogénes et a leurs
proches, mais présente également un intérét pour les
professionnels. Son auteur est le vice-président de la
Ligue contre I'Epilepsie, le Dr Andrea Rossetti, privat-
docent.

« Je souffre de convulsions récurrentes depuis mes
17 ans, mais je n’ai trouvé le salut qu’a 49 ans. Je sais
enfin ce que j'ai ! Je sais pourquoi je I'ai ! Et je sais qu'il
existe un traitement, que je peux comprendre la mala-
die et peut-étre méme la laisser derriere moi. » (Sonja
Casutt, patiente atteinte de crises psychogénes)
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Férderung der wissenschaftlichen Forschung im
Bereich der Epilepsie (vorwiegend Starthilfen) durch
die Schweizerische Epilepsie-Liga

Die Epilepsie-Liga unterstiitzt wissenschaftliche
Projekte im Bereich der Epileptologie im Gesamtbetrag
von

CHF 25’°000.—

pro Jahr. Insbesondere soll die Erforschung von Ur-
sachen und Behandlungen der Epilepsie gefordert wer-
den.

Stipendien fiir Aus- oder Weiterbildung oder Aus-
landaufenthalte werden nicht ausgerichtet. Hingegen
konnen Reise- und Aufenthaltskosten (ohne Salar) fir
Kurzaufenthalte (maximal einige Wochen) finanziert
werden, sofern sie dem Erlernen von Methoden dienen,
welche im Rahmen eines unterstutzten Projektes in der
Schweiz eingesetzt werden.

Falls der Antragsteller/die Antragstellerin bereits
anderswo Antrage fiir Unterstiitzung gestellt hat, ist
offen zu legen, bei wem und mit welchem Ergebnis.

Termin fiir die Einreichung von Gesuchen:
31. Dezember 2016

Gesuche sind in elektronischer Form einzureichen an
strassmann@epi.ch

Siehe Richtlinien www.epi.ch/forschungsfoerderung

Schweizerische Epilepsie-Liga
Seefeldstrasse 84

8008 Ziirich

Tel. 043 488 67 77 | Fax 043 488 67 78
info@epi.ch

Vorschau Epileptologie 1 | 2017
Neurostimulation

VNS mit herzfrequenzbasierter Anfallserkennung
N. N.

Patientenselektion VNS
Martinus Hauf und Klaus Meyer | Tschugg

tDCS in der Epilepsie
Markus Gschwind | Genéve

Update DBS in Epilepsy
Claudio Pollo | Bern

Neurofeedback in Epilepsy
Ute Strehl | Tiibingen

TMS — Netzwerkeffekte
Jochen Kindler und Daniela Hubl | Bern

Die Schweizerische Epilepsie-Liga vergibt alle 3 Jah-
re einen Preis in Hohe von

CHF 1°000.—

fiir die beste Dissertation auf dem Gebiet der Epilep-
tologie.

Bewerbungen sind aus allen Fachbereichen und
Berufsgruppen moglich und erwiinscht, sowohl aus
Grundlagen- als auch klinischen Fachern. Eine Altersbe-
schrankung erfolgt nicht.

Das Preisrichterkollegium setzt sich aus drei Vor-
standsmitgliedern der Epilepsie-Liga zusammen, das
bei Bedarf zusatzlich externe Gutachter hinzuziehen
kann. Es trifft seine Entscheidung in geheimer Wahl.

Falls der Antragsteller/die Antragstellerin bereits
anderswo Antrage fiir Unterstiitzung gestellt hat, ist
offen zu legen, bei wem und mit welchem Ergebnis.

Die Preisverleihung erfolgt jeweils im darauf fol-
genden Jahr anlasslich der Jahrestagung oder Mitglie-
derversammlung der Epilepsie-Liga.

Bewerbungen sind bis zum 31.12.2018 an die
Geschiftsstelle der Epilepsie-Liga (Seefeldstras-
se 84, 8008 Ziirich) einzureichen und missen
beinhalten: fiinf Exemplare der abgeschlossenen und
beim Dekanat eingereichten Dissertation, flinf Exemp-
lare einer Stellungnahme des Doktorvaters (dabei kann
es sich auch um das entsprechende Gutachten fiir die
Dissertation handeln).

Epileptologie 2016; 33
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Alfred-Hauptmann-Preis fiir Epilepsieforschung

Dieser Preis ist nach dem deutschen Neurologen
und Psychiater Alfred Hauptmann (1881-1948) be-
nannt. Hauptmann hatte schon 1912 — noch als Assis-
tenzarzt — erstmals auf die antiepileptische Wirkung
von Phenobarbital aufmerksam gemacht. 1935 wurde
er aufgrund seiner jiidischen Abstammung von den
Nationalsozialisten aus dem Dienst als Direktor der
Psychiatrischen und Nervenklinik der Universitat
Halle/Saale entfernt und musste in die USA emigrieren.

Der Preis wurde von 1980 bis 2008 in der Regel alle
zwei Jahre durch das Epilepsie-Kuratorium eV. verge-
ben, seit 2009 ist er ein gemeinsamer Preis der Deut-
schen und Osterreichischen Gesellschaften fiir Epilep-
tologie und der Schweizerischen Epilepsie-Liga mit Ver-
gabe auf den alle zwei Jahre stattfindenden gemeinsa-
men Tagungen.

Ausgezeichnet wird die beste wissenschaftliche Ar-
beit aus dem deutschsprachigen Raum auf dem Gebiet
der experimentellen und klinischen Epileptologie aus
den beiden letzten, der Verleihung vorangegangenen
Jahren.

Arbeiten werden besonders aus den Fachgebieten
Neurologie, Padiatrie, Psychiatrie, klinische Pharmako-
logie, Neurophysiologie und Neurobiologie erwartet.

Die ausgezeichneten Personen erhalten eine Urkunde.
Dariiber hinaus ist der Preis mit

10‘000 Euro

dotiert. Es kdnnen mehrere Einzelpersonen oder Ar-
beitsgruppen ausgezeichnet werden. Stammt eine
Arbeit von mehreren Autoren, so wird der ihnen zuer-
kannte Preis in gleichen Betragen aufgeteilt, sofern die-
se nicht bei Einreichung der Arbeit einen anderen Ver-
teilungsschliissel festgelegt haben.

Die Arbeiten sind entweder elektronisch per E-Mail an
strassmann@epi.ch oder in vierfacher Ausfiihrung per
Post bis zum

31.12.2016
an folgende Adresse zu senden:
Schweizerische Epilepsie-Liga
«Alfred-Hauptmann-Preis»
Seefeldstrasse 84

8008 Ziirich
Schweiz

Epileptologie 2016; 33

Unvollstandige Unterlagen werden nicht bearbei-
tet. Es konnen sowohl bereits publizierte als auch zum
Druck angenommene Arbeiten eingereicht werden. Bei
der Einreichung ist mitzuteilen, ob und wo die Arbeit
veroffentlicht bzw. zum Druck angenommen wurde.

Die Arbeiten kdnnen in deutscher oder englischer
Sprache verfasst sein. Dem Kollegium kénnen auch Ar-
beiten zur Preisvergabe vorgeschlagen werden.

Zusatzlich zu den Arbeiten sind folgende weitere
Unterlagen einzureichen:

- ein Lebenslauf

 eine Stellungnahme des Klinik-/Institutsvorstandes
zur Bewerbung

« fiur den Fall von Mehrautorenarbeiten, bei denen
nicht alle Autoren am Preis beteiligt werden sollen,
eine Aussage Uber den Anteil der einzelnen Autoren
an der publizierten Arbeit. Unter den fiir den Preis
vorgeschlagenen Autoren einer Arbeit muss der kor-
respondierende Autor der Arbeit sein. Falls dies nicht
so ist, ist dies zu begriinden.

Uber die Preisvergabe entscheidet in geheimer Wahl
das Preisrichterkollegium aus Vertretern der Deutschen
und der Osterreichischen Gesellschaft fiir Epileptolo-
gie sowie der Schweizerischen Epilepsie-Liga: Dr. med.
Glnter Kramer (Zirich; Vorsitz), Prof. Dr. med. Rudolf
Korinthenberg (Freiburg), Prof. Dr. med. vet. Wolfgang
Loscher (Hannover), Prof. Dr. med. Giinther Sperk (Inns-
bruck).

Das Kollegium ist in seinen Entscheidungen frei und
unabhangig. Seine Entscheidungen sind nicht anfecht-
bar. Der Rechtsweg ist ausgeschlossen. Die Preisverlei-
hung nimmt der Vorsitzende des Kollegiums auf der
Dreilandertagung in Wien (3.-6. Mai 2017) vor.

Mit freundlicher Unterstiitzung von UCB Pharma GmbH.



Laudatio Research Recognition Award 2016

Since 2004 the Swiss League against Epilepsy (SLAE)
grants annually a Research Recognition Award (For-
schungsférderungspreis) to foster experimental and cli-
nical research in the field of epileptology. With a price
money of CHF 25’000 the Research Recognition Award
is the highest Award granted by the SLAE. It aims at
fostering scientific projects exploring the causes of epi-
lepsy, thereby also leading to novel treatments.

Projects executed either in Switzerland or abroad
during a sabbatical by scientists or clinicians active in
Switzerland are considered. The main criteria for grant-
ing the Research Recognition Award are outstanding
scientific quality, the opportunity to study novel meth-
ods and techniques and to establish or consolidate
international collaborations, as well as the overall fea-
sibility of the project [1]. The previous awardees are
listed in the following Table:

Awardees of the Research Recognition Award of the
Swiss League against Epilepsy

Year Awardees

2015 Christian Rummel, Bern

2014 Christophe Lamy, Fribourg

2013 Jean-Yves Chatton, Lausanne, and
Benjamin Stocklin, Basel

2012 Bernhard Schmitt, Zirich

2011 Johannes Lemke, Bern

2010 Pierre Lavenex, Fribourg

2009 Jean-Marc Fritschy and Michela
Zattoni, Zirich

2008 Alexandre Datta, Basel

2007 Anne-Chantal Héritier Barras,
Mary Kurian and Margitta Seeck, Genf

2006 Svenja Landweer, Basel, and
Andrea Rossetti, Lausanne

2005 Reinhard Ganz and
Matthias Schmutz, Ziirich

2004 Susanne Miller, Ziirich /

San Francisco

The Research Commission of the SLAE consisting of
Dr. Glinter Kramer, Dr. Klaus Meyer, Professor Christoph
Michel and Dr. Markus Schmutz granted the Research
Recognition Award 2016 unanimously to

Prof. Jean-Marc Fritschy and Tilo Gschwind (Univer-
sity of Ziirich) for their project

“Using closed-loop optogenetic intervention to in-
vestigate the mechanisms of epileptogenesis and its
anti-epileptogenic effects in a mouse model of tempo-
ral lobe epilepsy”

Prof. Fritschy is one of the brightest shining stars in
the field of preclinical epilepsy research in Switzerland

Jean-Marec Fritschy (left) and Tilo Gschwind

and beyond. The project of Prof. Fritschy and his main
collaborator, Tilo Gschwind, makes use of a novel tech-
nology to investigate top priorities in epilepsy research,
namely mechanisms of epileptogenesis, approaches to
prevent epilepsy, neuronal networks, and temporal lobe
epilepsy.

Several clinical features and neuropathological
changes of temporal lobe epilepsy associated with hip-
pocampal sclerosis can be reproduced experimentally
upon intrahippocampal injection of kainic acid in adult
mice, the animal model used in this project. The effect
of kainic acid on hippocampal activity can be divided
into three phases, starting with a non-convulsive sta-
tus epilepticus, followed by a latent period of about 2
weeks, and finally a persistent chronic phase of spon-
taneously recurring non-convulsive seizures. The latent
period is considered to represent the phase of epilep-
togenesis. It is characterized by the occurrence of low
voltage spikes and spike-and-wave discharges. Howev-
er, it has not been established so far whether such epi-
leptiform activity is a mere manifestation of the func-
tional alterations provoked by kainic acid or indeed the
driver of epileptogenesis. The main goal of the awarded
project is to investigate how epileptic discharges during
the latent phase of the kainic acid model are involved in
the formation of an epileptic focus.

This will be done by performing EEG recordings
in kainic acid-injected mutant mice expressing light-
operated channels, thus by using a novel technol-
ogy: closed-loop optogenetics, an exciting field which
through unprecedented specificity will allow new in-
sights into neuronal networks. The technique applied
here makes use of light sensitive proteins called opsins
which are expressed in ion channels of specific neu-
ronal populations in the hippocampus. Thus, the activ-
ity levels of such neuronal populations can be directly
modulated through the delivery of light via implanted
electrodes. Thereby light stimulation patterns designed
to either mimick or block epileptic activity are used in
an on-demand fashion, providing intervention only
when needed. Hence, detected epileptic discharges can
be modulated with instantaneous feedback. Towards
this end Tilo Gschwind, in collaboration with the Stan-
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ford University, greatly improved the seizure detection  ulty of Medicine of the University of Ziirich. He was and
software which now enables detection of epileptic  still is member of many scientific societies and editorial
activity within 20 - 40 ms and thus allows immediate  boards and published extensively in major journals.
closed-loop intervention upon very short epileptogenic In the name of the Research Commission and the
events. SLAE | cordially congratulate Prof. Fritschy and Tilo

By using this technique it will now be possible to  Gschwind, on the Research Recognition Award 2016!
perform targeted manipulations of neuronal function
on-demand during the phase of epileptogenesis in
the kainic acid model, which has never been done so  Markus Schmutz
far. This will allow to better understand how epileptic
discharges during epileptogenesis are involved in the
development of spontaneously recurring seizures and
the formation of epiIeptic foci. In addition, improving 1. Krdmer G, Miihlebach C. Epilepsie. Auszeichnungen und Preise, Stipen-
online seizure detection will contribute to advance cur- dien und Stiftungen 2012/2013. Fiinfte, aktualisierte und erweiterte
rent clinical closed-loop approaches such as interven- Auflage. Bad Honnef: Hippocampus Verlag 2012: 111-113
tions using deep brain stimulation.

Prof. Fritschy was born in Geneva. He completed his
academic studies with the Diploma and PhD degrees at
the Universities of Geneva and Lausanne, respectively.
In 1996 he habilitated at the Medical Faculty of the
University of Ziirich on the topic of GABA,-receptor sub-
types in brain and was awarded shortly thereafter with
the «Georg Friedrich Gotze-Preis». Since 2004 he is Pro-
fessor of Pharmacology at the Institute of Pharmacol-
ogy and Toxicology of the University of Ziirich and since
2010 Director of the Neuroscience Center Ziirich. Since
last year Prof. Fritschy is also Deputy Dean of the Fac-

Epi-Suisse veranstaltet jedes Jahr

einen Moses- und einen Famoses-Kurs fiir Menschen e pl Su |Sse

mit Epilepsie und ihre Angehorigen: Filr Menschen mit Epilepsie

4 ¢

FAMOSES: MOSES:
Maodulares Schulungsprogramm Epilepsie fiir Familien Modulares Schulungsprogramm Epilepsie

Alltag mit Epilepsie - Leben mit Epilepsie -

ein Kurs fiir Kinder mit Epilepsie und fiir Eltern ein Kurs fiir Betroffene und Angehirige

Datum/Ort: Datum/Ort:
Donnerstag, 11, Mai und Freitag, 12. Mai 2017 Samstag, 14. Oktober und Samstag, 21. Oktober 2017
Seminarhaotel Mtschberg, Grosshiichstetten BE Klinik Lengg, Ziirich

Referenten Elternkurs: Referenten Moses-Kurs:
Dr. med. Alexandre Datta, stellvertretender Abtellungsleiter Dr. med. Andreas Disko, Facharzt Neurologie,
Meuro- und Entwickiungspadiatrie UKBB Oberarzt Klinik Lengg

Sandra Ditsch, dipl. heillpadagogische Friherzieherin, Klaus Fetscher MLA, dipl. Sozialarbeiter FH,
Psychologin FSP, Psychotherapeutin ASP Leiter Sozialberatung Klinik Lengg

Referenten Kinderkurs:

Andrea Zinsmayer, Fachfrau neurophysiologische Diagnostik, Weitere Informationen: www_epi—suisse_ch

Kinderspital Ziirich
PR R THS Wir freuen uns, wenn Sie diese Angebote lhren

Cornelia Basiger, Sozialarbeiterin FH, Epi-Suisse Patientinnen und Patienten gmpfgh|en!

Epi-Suisse ist die schweizerische Patientenorganisation fiir Menschen mit Epilepsie. Wir bieten Beratung, Kurse, Ferien- und Freizeitangebote, Sefbsthilfe und Entlastungsangebote

Epi=Suisse - Seefeldstrasse B4 - BOOB Zirich - 043 488 68 B0 - infod@epi-suisse.ch



Mise au concours — Soutien de la recherche

Promotion de la recherche scientifique dans le do-
maine de |‘épilepsie (surtout sous forme d‘aide initiale)
par la Ligue Suisse contre I‘Epilepsie (Ligue contre I‘Epi-
lepsie)

La Ligue contre |‘Epilepsie soutient les projets scien-
tifiques dans le domaine de |‘épileptologie par un mon-
tant total de

CHF 25‘000.—

par an, la priorité étant accordée aux projets cher-
chant a élucider les causes et a mettre au point des trai-
tements de |'épilepsie.

Aucune bourse ne sera octroyée pour la formation
de base ou continue ou pour des séjours a |‘étranger.
En revanche, la prise en charge de frais de voyage et
de séjour (sans salaire) est possible pour les séjours
de courte durée (quelques semaines au maximum)
lorsque ces séjours servent a apprendre des méthodes
appliquées dans le cadre d‘un projet bénéficiant de
soutien en Suisse.

Si le requérant a déja fait une demande de soutien
ailleurs, il faut nous en informer en spécifiant ou et
avec quel résultat.

Délai de remise des demandes :
31 décembre 2016

Les demandes sont a adresser par voie électronique a
strassmann@epi.ch.

Voir instructions : www.epi.ch/soutien_recherche

Ligue Suisse contre I‘Epilepsie
Seefeldstrasse 84

8008 Zurich

Tél. 043 488 67 77

Fax 043 488 67 78
info@epi.ch

Mise au concours — Prix de la meilleure thése

La Ligue Suisse contre I‘Epilepsie (Ligue contre I‘Epi-
lepsie) décerne tous les 3 ans un prix d‘un montant de

CHF 1°000.—

pour la meilleure dissertation dans le domaine de
I‘épileptologie.

Tous les domaines spécialisés et tous les groupes
professionnels couvrant les disciplines fondamentales
ou cliniques sont invités a soumettre leur candidature.
Aucune limite d‘age n‘a été fixée.

Le jury décernant le prix se compose de trois
membres du comité directeur de la Ligue contre I‘Epi-
lepsie. Il peut étre complété au besoin par des experts
externes. La décision est prise par vote secret.

Si le requérant a déja fait une demande de soutien
ailleurs, il faut nous en informer en spécifiant ou et
avec quel résultat.

Le prix est toujours décerné I‘année suivante dans le
cadre de |‘assemblée annuelle ou générale de la Ligue
contre I‘Epilepsie.

Les dossiers de candidature doivent parvenir au
Secrétariat de la Ligue contre I‘Epilepsie (Seefeld-
strasse 84, 8008 Zurich) jusqu‘au

31.12.2018
et comporter les piéces suivantes :
- cing exemplaires de la dissertation achevée et re-
mise au décanat,
- cing exemplaires d‘une prise de position du direc-

teur de thése (il peut par exemple s‘agir de I‘'exper-
tise concernant la dissertation).
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I der

JAHRESTAGUNG 2017

eutschen und

sterreichischen Cesellschaften

fur Epileptologie und der Schweizerischen Epilepsie-Liga

& BambooBeast | Wikimediaong

3.—6. MAI 2017 ¢ Austria Center Vienna

Tagungsprasident

Univ.-Prof. DI Dr.

Christoph Baumgartner
Krankenhaus Hietzing
Neurologisches Zentrum Rosenhiigel
Epilepsiezentrum Rosenhiigel
Riedelgasse 5« 130 Wien

Tagungssekretarin

Priv.-Doz. Dr. Susanne Pirker
Krankenhaus Hietzing
Neurologisches Zentrum Rosenhiigel
Epilepsiezentrum Rosenhiigel
Riedelgasse 5« 1130 Wien

Wissenschaftlich verantwortlich Tagungsort
Osterreichische Gesellschaft Austria Center Vienna
flr Epileptologie Bruno-Kreisky-Platz 1

Hermanngasse 18/1/4 « 1070 Wien 1220 Wien
www.ogfe.at

Deadlines
Fortbildungsakademie Abstract-Deadline:
Prof. Dr. Martin Holtkamp 30. Oktober 2016
Klinische und Experimentelle
Epileptologie Frihbucherdeadline:
Klinik fur Neurologie o7. Marz 2017

Charite-Universitatsmedizin Berlin
Campus Charité Mitte
Charitéplatz 1 « 10117 Berlin/DE

O[%

Online-Anmeldung ab Oktober 2016 unter:

www.epilepsie-tagung.de



| Grindelwald
56. Fachtagung fiir Neurophysiologie und
angrenzende Gebiete
Information: Prof. Dr. J. Mathis,
Neurologische Univ.-Klinik,
Inselspital, 3010 Bern, Sekretariat: Annemarie Zaugg,
Tel. 0041 /31 /6323054, Fax 0041 / 31 / 6329448,
e-mail: annemarie.zaugg@insel.ch,
www.neuro-alpin.net

| Luxor, Agypten
4th East Mediterranean Epilepsy Congress
Information: ILAE/IBE Congress Secretariat,
7 Priory Office Park, Stillorgan Road,
Blackrock, Co. Dublin A94 FN26, Ireland,
Tel. 00353 /1 /2056720, Fax 00353 /1 / 2056156,
e-mail: luxor@epilepsycongress.org

| Athen, Griechenland
11th World Congress on Controversies in Neurology
(CONy)
Information: comtecMED, Medical Congresses,
53 Rothschild Boulevard,
PO Box 68, Tel Aviv, 6100001, Israel,
Tel. 00972 /3 / 5666166, Fax 00972 /3 / 5666177,
e-mail: Info@comtecmed.com,
www.comtecmed.com/Cony

| Salzburg, Osterreich
6th London-Innsbruck Colloquium on Status
Epilepticus and Acute Seizures
Information: pco tyrol congress, Ina Kaehler,
Rennweg 3, A 6020 Innsbruck, Osterreich,
Tel. 0043 /512 / 575600, Fax 0043 / 512 / 575607,
e-mail: se2015@cmi.at, www.statusepilepticus.eu

| Boston, USA
69th Annual Meeting of the American Academy of
Neurology (AAN)
Information: AAN, 201 Chicago Avenue,
Minneapolis, MN 55415, USA,
Tel. 001 /612 /9286000,
www.aan.com/conferences/2017-annual-meeting

| Wien, Osterreich
10. Dreilindertagung der Osterreichischen und
Deutschen Gesellschaften fiir Epileptologie und der
Schweizerischen Epilepsie-Liga
Information: Epilepsie-Liga,
Seefeldstrasse 84, 8008 Ziirich,
Tel. 0041 /43 / 4886777, Fax 0041 / 43 / 4886778,
e-mail: info@epi.ch,
www.epi.ch

| Dakar, Senegal
3rd African Epilepsy Congress
Information: ILAE/IBE Congress Secretariat,
7 Priory Office Park, Stillorgan Road,
Blackrock, Co. Dublin A94 FN26, Ireland,
Tel. 00353 /1 /2056720,
Fax 00353 /1 /2056156

| Amsterdam, Holland
3rd Congress of the European Academy of
Neurology (EAN)
Information: ean Head Office,
Breite Gasse 4/7,
A 1070 Wien, Osterreich,
e-mail: amsterdam2017 @eaneurology.org,
www.eaneurology.org/amsterdam2017
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