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SEIZURE

» Greek : meaning to take hold
* Modern : sudden and severe event

* Seizure = epileptic seizure

» Cardiology : heart seizure

2001

I GENERAL TERMS

L0 SEMIOLOGY

That branch of linguistics concerned with signs and
symploms.
2.0 EPILEPTIC SEIZURE

Manifestation(s) of epileptic (excessive and/or hyper-
synchronous), usually self-lunited activity of newrons in
the brain.
30 ICTUS

A sudden neurologic occurrence such as a stroke or an
epileptic seizure.

4.0 EPILEPSY

a) Epileptic Disorder: A clronic neurologic condition
charactenized by recurrent epileptic seizures.

b) Epilepsies: Those conditions involving chronic re-
current epileptic seizures that can be considered
epileptic disorders.
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2005: EPILEPSY

« A disorder of the brain characterized by
enduring predisposition fo generate
epileptic seizure

« Usually practically applied as having 2
unprovoked seizures more than 24 hours
apart

2013: EPILEPSY

A disease of the brain defined by any
of the following conditions

1. At least 2 unprovoked seizures
occurring more than 24 hours apart

2. One unprovoked seizure and a
probability of further seizures similar to
the general recurrence risk after two
unprovoked seizures (approx 75% or
more)

} No longer present # cure

2013: EPILEPSY

Epilepsy is considered to be no longer present

for

« individuals who had an age-dependent
epilepsy syndrome but are now past the
applicable age or

» those who have remained seizure-free for at
least 10 years off AEDs

« No known risk factors associated with a high
probability (= 75%) of future seizure

2013

» Cure = disappearance
« Remission = abeyance of a disease

» " no longer present” = the person no longer
has epilepsy, although it does not guarantee
that it will not return

2005

2005: ELEMENTS OF A DEFINITION OF
EPILEPSY

Table 1: Conceptual Definition of Seizure and Epilepsv — 2005 Report

An epileptic seizure is a transient occurrence of signs and/or symptoms due to
abnormal excessive or synchronous neuronal activity in the brain.

Epilepsy is a disorder of the brain characterized by an enduring predisposition
to generate epileptic seizures, and by the neurobiological, cognitive,
psychological, and social consequences of this condition. The definition of
epilepsy requires the occurrence of at least one epileptic seizure.

» History of at least one seizure

 Enduring alteration in the brain that increase
the likelihood of future seizures

» Associated neurobiologic, cognitive,
psychological and social disturbances
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2013

2013

* Epilepsy presents after 2 unprovoked seizures
occurring at least 24 hours apart (Hauser et
al 1991)

» After 2 unprovoked non-febrile seizure, the
chance of having anotheris 73% (Hauser et

al 1998) at 4 years

« After a single unprovoked seizure, the
chance of having another is 40-52%
(Berg&Shinnar 1991)

Q: Why 24 hours apart 2

A if seizures clustering within 24 hours
=risk factor for later seizures = risk after a
single seizure

2013

2013

« Stroke, CNS infection and fraumais
important

» Some patient with a single unprovoked
seizure in a circumstance of an epilepsy

syndrome
« If the patient has a single unprovoked = high risk of recurrence
seizure after a remote brain insult = risk of a = epilepsy
second unprovoked seizure = risk for further
seizures after two unprovoked seizures
NEW DEFINITION CLASSIFICATION

» 2 Affect prevalence of epilepsy

* Making the clinicians more comfortable in
initiating freatment after some unprovoked
seizures

» Required specialized diagnostic and
interpretative skills- esp in assessing
recurrence risks or in diagnosing syndromes
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H=SEHCH

WHY CLASSIFICATION IS NEEDED ? TYPES OF CLASSIFICATION

« A universal vocabulary that facilitated

R T + Biology:
communication among clinicians

 Etiology: 19 (idiopathic) or 20 (symptomatic)
» Pathology: Cancer
» Also established a taxonomy foundation « Imaging: Cortical dysplasia

for the research on epilepsy + Clinical criteria e.g. age onset, disease
course, distribution of symptoms: HA

 Mixed:

COMMISSION ON CLASSIFICATION

OVER THE PAST 150 YEARS AND TERMINOLOGY OF ILAE

Classification of Epileptic Seizures in 1981
Classification of Epilepsies and Epileptic
syndromes in 1989

» A proposed diagnostic scheme for people
with epileptic seizures and with epilepsy :
Report of the ILAE Task Force on
Classification and Terminology in 2001

1 1 T
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ILAE CLASSIFICATION WORKI
GROUP
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SPECIAL REPORT

Revised terminology and concepts for organization of seizures
and epilepsies: Report of the ILAE Commission on
Classification and Terminology, 2005-2009

*Anne T.Berg, 1Samuel F. Berkovic, §Martin ). Brodie, §Jeffrey Buchhalter, #]. Helen Cross,
{tWalter van Emde Boas, {iJerome Engel, §§Jacqueline French, §4 Tracy A. Glauser, ##Gary
W.Mathern, ***Solomon L. Moshé, {Douglas Nordli, iiPerrine Plouin, and {Ingrid E. Scheffer
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ILAE 1981
THE CLASSIFICATION CRITERIA OF
Clinical seizure Typdzlmlzl Zigrlerlfgﬁ 10'
Epilepsies Epileptic seizures 1. Partial (focal, local) seizures
(Merlis 1970) (Gastuat 1970) Simple partial sz
- with motor signs
+ Clinical criteria « Clinical seizure type - with somatosensory symptoms
. . - with autonomic symptoms and signs
Seizures ) * EEG seizure type - with psychic symptoms
Neurologic status « EEG interictal Complex partial sz
Age of onset expression - start with SPS followed by impairment of consciousness
N i - with impairment of consciousness at onset
Etiology * Anatomical substrate Partial sz evolving to 2°gen sz
+ EEG criteria « Etiology -SPS — GTIC
. -CPS — GTC
Interictal EEG * Age _SPS — CPS — GTC
Ictal EEG 2. Generalized sz (convulsive and non-convulsive)

Absence, Myoclonic, Clonic, Tonic, Tonic-clonic, Atonic
3. Unclassified epileptic sz

4. Prolonged or repetitive seizure (status epilepticus)

ILAE 1989 ILAE 1989

4--131iﬁir;.uv‘%ﬁlﬁiiuliﬁmﬁhﬁlili.ﬂuilil
2.1 Idiopathic (with age-related onset, listed in order to age)
. ) ) . - Benign neonatal familial convulsions

- benign childhood epilepsy with centro- - Benign neonatal convulsions

temporal spike - Benign myoclonic epilepsy of infancy
P P - Childhood absence epilepsy (pyknolepsy)

- childhood epilepsy with occipital paroxysms - Juvenile absence epilepsy
A H H - Juvenile myoclonic epilepsy
primary reo_dmg epllepsy - Epilepsy w grand mal (GTCS) sz on awakening
1.2 Symptomatic e.g. TLE, FLE, PLE, OLE -etc.

2.2 Cryptogenic or symptomatic (in order to age)
- West syndrome
- Lennox-Gastaut syndrome
- Epilepsy w myoclonic-astatic sz
- Epilepsy w myoclonic absences

1.3 Cryptogenic

Cryptogenic
ILAE 1989 TWO DICHOTOMIES’ Special syndromes
A 4-PART CLASSIFICATION
2.3 Symptomatic
2.3.1 Non specific etiology — -
CEME Localization- Generalized
- EIEE w supression burst related
b - other symptomatic generalised epilepsies not defined Localizafionrelated | Generalized Idiopathic
coove - . X . . Idiopathic
2.3.2 Specific syndromes/etiologies Idiopathic
- Cerebral malformation IPE IGE
. _IBE_M . Localization-related Generalized
3. Epilepsies and syndromes undetermined whether ) Symptomatic Symptomatic
focal or generalized e.g. SMEI, LKS, CSWS, Symptomatic
neonatal sz SPE SGE
4. Special syndromes e.g. FC, reflex epilepsy, isolated
Sz
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ILAE 1989 ILAE 1989

Localizath Jated and

1.1 idiepathic
- benign childhood epilepsy with centro-

temporal spike

- childhood epilepsy with occipital parcysms
- primaryreading epilepsy

1.2 Ssymptomatice.g. TLE. FLE. PLE. OLE

1.3 Cryplogenic

ILAE 1989 TWO DICHOTOMIES,

A 4-PART CLASSIFICATION

Spacial syndromes
2. lrmd anlend
23 Symptomatic

Lecalization- Genealized
related

Generolzed idopatic

Idiopathic

al o genaralized &.g. SMEI, LKS, C5WS,

neonatal s

4 Speciol syndromes o.g. FC, reflax epllepsy, Bolated
4

Symplomatic

2001

Axis 1: ictal phenomenology
Axis 2: Seizure type

Axis 3: Epileptic syndromes
AXis 4: Etiology

AXis 5: Impairment

f Seirures and Epdlepsies 2010

old New

Table . Comparison of major changes between the 1989 and 1981 Classification and Terminology and the newly
proposed Terminology and Concepts (Commission 1981, 1989; Berg et al., 2010)
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Focal and generalired

For seizures
Focal (previously “partial”): the first clinical and electroencephalo- Focal seizures are conceptualized as originating at some point
graphic changes indicate initial activation of 2 system of newrcns within metworks imited (0 one hemisphere

lméted to 2 part.ofone cerebral hemisphere
Generalized: the first chinical changes indicate initial involvement of
both hemispheres
For epilepsies
Localzation-related (focal, partal): epilepsies with focal seizures
Generalized: epilepsies with generalized seizures

Generalized seizures are conceptuzlized a5 ONZINAting at some
point within and rapidly engaging bilaterally distributed networks

These terms were sbandoned 25 overarching categories for classifyng
epilepsies per se, asmany syndromes include both seizure types: they
maystill applyin some bue nat all instances

* The use of generalized and partial (focal) to
refer fo the underlying was abandoned

* But the terms were retained in reference to
mode of seizure initiation and presentation

focdl seizure should be described according
to theirr manifestation
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old

New

Table I. Comparison of major changes between the 1989 and 1981 Classification and Terminology and the newly
proposed Terminology and Concepts (Commission 1981, 1989; Berg et al., 2010)

ot terminciogy and concepes

Recommended new terminology and concepts

For seizures

Focaland generalized

Focal (previously “partial”): the first clinical

ar some point
within networks limited to ane hemisphere

graphic cha of
Emited to a part of one cerebral hemisphere

Generakized: the first clinical changes indicate initial involvement of

Both hemispheres
For epilepsies

Locakization-retated {focal, partal): epilepsies with focal seizures

Generakzed: epiepsies with generalized seizures

Rerdency 1 ol ipantanecunly with time

Generalized seizures are concepaualized as originating at scme
poine within and rapidiy engaging bilaterally distributed networks

These tarms were abandoned 25 overarching categories for classifyng
epilepsies per s, asmany syndromes include both seizure types; they
maystill applyin some but notall instances
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New

the 1989 and 1981 Classification and Terminology and the newly

old

Table |. Comparison of major changes bet:

old

Table |. Comparison of major changes bet:

New

the 1989 and 1981 Classification and Terminology and the newly

proposed Terminology and (Commission 1981, 1989%; Berg et al., 2010) proposed Terminology and (Commission 1981, 1989%; Berg et al., 2010)
Ot rerminology and concepts \ Y Recommended new tenminology and concepts Ot rerminology and concepts \ Y Recommended new tenminology and concepts
Eciology Eciology
diopathic: thers & nouunderlying catse other than 3 possitie Genesicthe epilepsy s, s best a5 underscond, he direct result of diopathic: thers & nouunderlying catse other than 3 possitie Genesicthe epilepsy s, s best a5 underscond, he direct result of
heredtary predisposicion mown or presumed genstic defect(s) m which serzures are the core imown defect(s arethe core

Symptomatic: the epilepsy is the consequence of a known or
suspected disorder of the central nervous system

Cryy referstoa disorder ishidden or
occult. Cryprogenic epilepsies are presumed 1o be sympeomatic

New Term and Conc

symptom of i
specificforms of eidence:
Structuralimetabolic: there s a distinct other structural or mesabolic
condition or disease that has been demonstrated 1o be associared witlf
increased risk Th
or When of g

epikepsy

Unkncrwre: the rature of the undertying cause is unknowre it may
have a fundamental genetic basis (e.2. 2 previously unrecognized
channelopathy) or it maybe the consequence of an
wnrecognized structural or metabolic disorder not yet identified

e e core syemprom of the dsarder

Genetic: Direct result of known or presumed genetic

defect in which seizures are the core symptom of the

disorder

ETERST

Unkncwrs: the rature of the undertying cause is unknawrs it may
have a fundamental genetic basis (e.2. 2 previously unrecognized
channelopathy) or it maybe the consequence of an
wnrecognized structural or metabolic disorder not yet identified

e e core syemprom of the dsarder

brain ete.

Untnowe.: the cause is unknown and might be genetic structural or
metabolc

brain

Untnowe.: the cause is unknown and might be genetic structural or
metabolc
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New

the 1989 and 1981 Classification and Terminology and the newly
(Commission 1981, 1989%; Berg et al., 2010)

o]

Table I. Comparison of major changes
proposed Terminology and

New

the 1989 and 1981 Classification and Terminology and the newly
(Commission 1981, 1989%; Berg et al., 2010)

o]

Table I. Comparison of major changes
proposed Terminology and

0td terminology and concepts \ v

Recommended new terminology and concepts

0td terminology and concepts \ v

Recommended new terminology and concepts

Etiology
Genesic:the epilepsy is. as best as inderstood, the direct result of
Knoweor presumed ganetic efec() ivahich setnres 3rethe core
symptom of by
specific forms of evidence
Strucouralimetabolic: there s a distinct other structural or mesabolic

Idiapathic: there is nounderlying cause other than a possitle
hereditary predisposition

Symptomatic: the epilepsy is the consequence of a knawn or
suspected disorder of the centralnervous system

Cryptogenic this refers toa disorder whose cuse ishidden or

Structural/ metabolic: proven to be associated with and
increased risk of developing epilepsy, include stroke,
trauma, infection or may be genetic origin (TSC)

unrecognized structural or metabolic disorder not yet identified

ferm and Concept Old Term and Co

ore the core symotom of the dscrder

Etiology
Genesic:the epilepsy is. 2s best as inderstood, the direct result ofa
Knowe or pesumed genedcdefec() v ahic setuwres aredhe core

Idiopathic: there is nounderlying cause other than a possible
hereditary predisposition

Symptomatic: the epilepsy i the consequence of a known or symptom of by
suspected disorder of the centralnervous system specsicforms of evidence
cr ferstoa ishidden or thereisa
occult. Cryptogenic epilepsiesare presumed tobe symptomatic condition or disease that has been demonstrated to beassociatedwitl
7. Th
acquired or When of g . thereis
ep and the
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unrecognized structural o metabolic disorder not yet ientdied

“ew Term and Concept
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brain ete.

Unanowe: the cause (s unknown ond might be genedic, strcturdl or
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Unanowe: the cause (s unknown ond might be genedic, strcturdl or
metabalc
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2010

« Classification system versus diagnosis

» 2010 entdil little or no change in what health
care providers do in daily practice

( diagnose and treat individual patients)

« CAE : IGE (old)

: generalized epilepsy, absence,
genetic cause (new)

Case 1-1

A 3-year-old boy presented with persistent monthly seizures. Seizure onset was at 4 months old
with recurrent hemiclonic seizures and status epilepticus, at times triggered by fever. Initial interictal
EEG was significant for rare focal sharp-wave discharges in the right frontal region, and the original
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may be nommal, variable; EEG is nommal or
abnormal {generalized or multifocal)

KENG2 encephalopathy™

sLc2ar Severe glucose transporter Orset i epileptic h
fglucose-transport type I{Gwr!}def.cnen(y Itiph types; prog cogniti
protein 1) syndrome! deck diorder d "

EEG shows background slowing with
o g
Early-onset absence™ Onset <4 y old; refractory absence selzures;
Examples of Specific Genes First Associated W_lth One Epl!epsy $yndmme initially normal development, but may dedine;
and Then Found to be Associated With Very EEG shows generalized spike-wave discharges
. - Doose syndrome***4 Onset in early childhood; multiple seizure
Gene ) Associated Electrodinical ] - types, but predominantly myaclonic and atonic
{Protein Function) Syndromaes Erief Desaription of Syndrome seizures; development may be normal,
SENTA (o1 subunit Dravet syndrome?’2# Orsst <1 y obd; multiple wizure types, often variable; EEG background may evolve from
of the neuronal L i [l i normal to diffuse background slowing:
woltage-gated sodium cognitive i i - EEG evolves fri | generalized polyspike-wave discharges
channel) to background skowing with admixed rmultifocal Nonsyndromic focal®™ Epilepsies with oredomummly few
polyspike-wave discharges electrog
Epilepay in females Onset <1y old (often <6 me okd); focal seizures the features of \M'K'l do not mfH?SP*""‘-‘ o
with mental with prominent autonomic features (apnes, any well-del .
reterdation™ flushing, cysnosis); progresive cognitive such epilepsies are occasionally found in
impairment; EEG background slowing with assaciation with genetic errars that themsehves
admixed multifocal spike-wave dadlurg!; are typically associated with very distinct
Generalized epilep: Ormet in early chil rriay have electrodinical syndromes
pilepsy y
with febrile seizures plus* initially, but continue to haue faver-triggered KCNQ2 (neuronal Benign familial Onset at birth; multiple seizures types;
seizures of all types aftes 6y old; development potassium channel) neonatal epllepsy™ development normal; interictal EEG normal

Onset at birth to first weeks/months; myoconus
or brief tonic seizures as an infant, but selzures
usually well controlled by 3 y old; poor

4 H - EEG back

severely abnormal with suppression-burst
during infancy and gradually evobes toward
normal after several years




