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Definition of seizure and epilepsy

2005 and 2014




2005 Definition of seizure and epilepsy

An epilepftic seizure is defined conceptually as :

a transient occurrence of signs and/or symptoms
due to abnormal excessive or synchronous neuronal
acftivity in the brain v

pilepsy is a disorder of the brain characterized by an

nduring predisposition to generate epileptic seizures, and
by the neurobiologic, cognitive, psychological, and social
consequences of this condition. The definition of epilepsy
requires the occurrence of at least one epileptic seizure.

X

Epilepsia, 46(4):470-472, 2005



ILAE OFFICIAL REPORT

2014 A practical clinical definition of epilepsy

*Robert S. Fisher, {Carlos Acevedo, }Alexis Arzimanoglou, §Alicia Bogacz, ¥J. Helen Cross,
#Christian E. Elger, **Jerome Engel Jr, itLars Forsgren, ifJacqueline A. French, §§Mike
Glynn, q9Dale C. Hesdorffer, ##B.l. Lee, ***Gary W. Mathern, t{tSolomon L. Moshé,
{iiEmilio Perucca, §§8Ingrid E. Scheffer, {99Torbjorn Tomson, #H##Masako Watanabe, and
*eekSamuel Wiebe

Epilepsia, 55(4):475-482, 2014
doi: 10.1111/epi.12550

Epilepsy is a disease of the brain defined by any of the following

ne unprovoked (or reflex ) seizure and a probability of further
eizures similar to the general recurrence risk (af least 60%) after two
unprovoked seizures, occurring over the next 10 years

v\ Diagnosis of an epilepsy syndrome

Diagnosis # Treatment



Classification of epilepsies




ILAE Classifications of Epilepsy and Seizures

. Gastaut-Proposed international classification-seizures

. Gastaut- Proposals - seizures & epilepsies

. Gastaut- Classification- seizures = 1970 : Merlis — Classification — epilepsies
: Commission — Classification — seizures

: Commission — Classification — epilepsies

: Commission — Classification — epilepsies/ syndrome

: Commission — epidermiological standards

: Blume - Glossary of ictal semiology

: Engel- Proposed diagnostic scheme/Axis 1-5

. Fisher- Definition of seizure and epilepsy

: Task Force: Report- seizures and epilepsies

Commission: Revised terminology and concepts for organization of seizures
and epilepsies.... Debate until 2013

Classification of the epilepsies and operational classification of seizure type




ILAE 1981

Clinical seizure type

1. Partial (focal, local) seizures
Simple partial sz

EEG inferictal

EEC i expression

A 5 axes diagnostic scheme

- with motor signs
- with somatosensory symptoms
- with autonomic symptoms and signs

1. Ictal phenomenology

Complex partial sz

Partial sz evolving to 2°gen sz
-SPS — GTC
-CPS — GTIC
-SPS — CPS — GTC

3. Unclassified epileptic sz

- with psychic symptoms

- start with SPS followed by impairment of consciousness
- with impairment of consciousness at onset

2. Generdlized sz (convulsive and non-convulsive)
Absence, Myoclonic, Clonic, Tonic, Tonic-clonic, Atonic

4. Prolonged or repetitive seizure (status epilepticus)

2. Seizure type

4. Etiology

5. Impairment

3. Epilepsy syndrome

2001

U

ILAE 1989

L jated epilepsi d

ILAE 1989

8 Y
1.1 Idiopathic
- benign childhood epilepsy with centro-

temporal spike

- childhood epilepsy with occipital paroxysms
- primaryreading epilepsy

1.2 Symptomatice.g. TLE, FLE, PLE, OLE

1.3 Cryptogenic

ILAE 1989
2. i il ies and sy
2.3 Symptomatic
2.3.1 Non specific efiology
-EME

- IEE w supression burst
- other symptomatic generalised epilepsies not defined
cbove
2.3.2 Specific syndromes/efiologies
- Cerebrol malformafion
i
3. Epilepsies and syndromes undetermined whefher
focal or generalized e.g. SMEI, LKS, CSWS,
neonatal sz
4. Special syndromes e.g. FC, reflex epllepsy, isolated
2

2. i ilepsies and sy
2.1 idiopathic (with age-related onsef, fisted in order fo age]
~Benign neonatal familial convulsions
- Benign neonatal convulsions
-Benign myoclonic epilepsy of infan
- Childhood absence epilepsy (pyknolepsy)
- Juvenile absence epilepsy
- Juvenile myoclonic epilepsy
- Epilepsy w grand mal (GTCS) sz on awakening
-efc.
22 Cryptogenic orsymptomatic (in order fo age)
- West syndrome
Lennox-Gastaut syndrome
ilepsy w myoclonic-astafic sz
Epilepsy w myoclonic absences

Crypfogenic
special syndromes

TWO DICHOTOMIES,
A 4-PART CLASSIFICATION

Localization- Generalized
related
Localzotonaioted | Ganeraized 1Giopaiic
Idiopathic diopaltic
e 1ot
Localizafion-related Genevullzel_i
symptomatic | Smelomotc symplomatic
s sce
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[ Focal Onset ]

{ Generalized Onset ]

[ Unknown Onset ]

| Impaired
i Aware s

Motor Onset
automatisms
atonic
clonic

epileptic spasms
hyperkinetic
myocionic

tonic

Non-Motor Onset
autonamic
behavior arrest
cognitive
emotional
sensory

Motor
tanic-clonic
clonic
tanic
myoclonic
myoclonic-tonic-clonic
myoclonic-atonic
atonic
epileptic spasms

Motor
tonie-clonic
epileptic spasms

Non-Motor
behavior arrest

]

Non-Motor (; )

typical

atypical
myoclonic

eyelid myaclonia

0-13

Revised Terminology for Organ;

f Seizures and Epilepsies 2010

Classifi

izures.

Focal seizures Unknown

im0 one heriphere

o choracterze a5
focol,

or more features:

Avareness/Resporslveness:
altered (dyscogaitive)or retained

oo §

Revised Terminology for Organization of Sefzures and Epilepsies 2010

Ore exampl of how sy
Aranged by e

2017




ILAE 1981

Clinical seizure type EEG sz type
1. Partial (focal, local) seizures

* Simple partial sz

1981

EEG interictal
expression

with motor signs

with somatosensory symptoms

with autonomic symptoms and signs
with psychic symptoms

Complex partial sz
- start with SPS followed by impairment of consciousness
- with impairment of consciousness at onset
* Partial sz evolving to 2°gen sz

- SPS —- GTC
-CPS —» GTC
-SPS —- CPS — GTC

2. Generadlized sz (convulsive and non-convulsive)
Absence, Myoclonic, Clonic, Tonic, Tonic-clonic, Atonic

3. Unclassified epileptic sz

4. Prolonged or repetitive seizure (status epilepticus)




1.

ILAE 1989

Localization-related epilepsies and syndromes
1.1 Idiopathic

- benign childhood epilepsy with centro-
temporal spike

- childhood epilepsy with occipital paroxysms
- primary reading epilepsy

1.2 Symptomatice.g. TLE, FLE, PLE, OLE

1.3 Cryptogenic

ILAE 1989

2. Generalized epilepsies and syndromes
2.3 Symptomatic
2.3.1 Non specific eficlogy
- EME
- EIEE w supression burst

- other symptomatic generalised epilepsies not defined
above
2.3.2 Specific syndromes/eficlogies
- Cerebral malformation
- IBEM

3. Epilepsies and syndromes undetermined whether
focal or generalized e.g. SMEI, LKS, CSWS,
neonatal sz

4. Special syndromes e.g. FC, reflex epilepsy, isclated
sz

ILAE 1989

2. Generalized epilepsies and syndromes
2.1 Idiopathic (with age-related onset, listed in order to age)
- Benign neonatal familial convulsions
- Benign necnatal convulsions
- Benign mycclonic epilepsy of infancy
- Childhcod absence epilepsy (pyknolepsy)
- Juvenile absence epilepsy
- Juvenile mycclenic epilepsy
- Epilepsy w grand mal (GTCS) sz on awakening
- ete.
2.2 Cryptogenic orsymptomatic (in order to age)
- West syndrome
- Lennex-Gastaut syndrome
- Epilepsy w myocclonic-astatic sz
- Epilepsy w myoclenic absences

Cryptogenic
Special syndromes

TWO DICHOTOMIES,
A 4-PART CLASSIFICATION

Localization- Generalized
related
Localizafionrelated Generalized Idicpathic
Idiopathic I palhic
IPE IGE
Localization-related Ceneralized
Symptomatic Symptcmatic Symptomatic
SPE SGE




A proposed diagnostic scheme for people with epileptic
seizures and with epilepsy 2001

lctal phenomenology

Seizure type  (1981+1989)

Syndrome (1989 + new synd)

Axis 1: Ietal phenomenology, from the Glossary of Descriptive
Ictal Terminology. can be used to describe ictal events with any

M degree of detail needed.

E -I-I O | O g y Axis 2: Seizure type, from the List of Epileptic Seizures.
Localization within the brain and precipitating stimuli for reflex
seizures should be specified when appropriate.

Axis 3: Syndrome, from the List of Epilepsy Syndromes, with the
understanding that a syndromic diagnosis may not always be
o possible.
Axis 4: Etiology, from a Classification of Diseases Frequently

I I I l p O I rl I l e n 1- Associated with Epileptic Seizures or Epilepsy Syndromes when
possible, genetic defects, or specific pathologic substrates for

symptomatic focal epilepsies.

Axis 5: Impairment. this optional, but often useful, additional

diagnostic parameter can be derived from an impairment
classification adapted from the WHO ICIDH-2.




Revised Terminology for Organization of Seizures and Epilepsies 2010

Classification of Seizures
Generalized seizures Focal seizures * Unknown
Arising within and rapidly engaging Originating within networks Insufficient evidence
bilaterally distributed networks limited to one hemisphere to characterize as
focal, generalized or both
Tonic-Clanic Absence Clonic Tanic Atonic Myoclonic Characterized according to one - Epileptic Spasms
- Myoclonic or more features: - Other
- Myoclonic-atonic Aura
Myoclonic-tonic Mator
L ] ical Autonomic *
Typica Abge,”f‘; with Atypica Awareness/Responsiveness:
TPy .eatures altered (dyscognitive) or retained
- Myoclonic absence -
- Eyelid Myoclonia * May evolve to *
Bilateral convulsive seizure

\\
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Focal seizures

« QOriginate within networks
limited to one hemisphere

be discretely localized
more widely distributed

ILAE-Slide sets




Generalized seizures

Originate at some point within and
rapidly engage bilaterally
distributed networks

« Can include cortical and
subcortical structures
not necessarily the entire cortex

ILAE-Slide sets



Revised Terminology for Organization of Seizures and Epilepsies 2010

Electroclinical S;mtlrﬂmes ahdbﬁ'leripaeps{eserped byﬂpaclﬁcity ﬂﬂﬁagmﬁs

Electroclinical syndromes

One example of how syndromes can be organized:

Arranged by typical age at onset

Meonatal period

- Benign neonatal - Febrile seizures , Febrile
SEiFUMes seizures plus (F5+)
- Benign farnilial - Benign infantile epilepsy

negnatal epilepsy

(BFME)

- Dhtahara syndrame
- Early ryaclanic

Infancy

- Benign familial infantile
epilepsy (BFE)

- Wast symdrome
Cuavet syndrome

Childhood Adolescence-Adult
- Febrile seizures , Fabrile seizures plus (F5+) = Juverile absence epilepsy
- Early anset childhood occipital epilepsy [14E)

- Juvenile myodonic eplepsy
[IME)

= Epilepsy with eeneralized
tonic-clonic seizures alone

- dutosomal dominant

(Panayictopoulos syndrome)

- Epilepsy with myoclonic atonic (previously
astatic) ssizuras

- Childhood absence epilepsy (CAE)
Benign epilepsy with centratermparal spikes

Yariable age at onset

- Familial focal epilepsy

with variable foci
[childhood to adult)

- Progressive rmyaclonus

epilepsies [FME)

- Reflex epilepsies

encephalopatiy - Myoclonic epilepsy in (BECTS) spilepnr LT Uy
(EME] in?fauncy [r-ﬂflll:I i - futosomal dominant noctunal frontal lobe fatures {'{'FEAH
- Myaclanic encephalopathy in epilepsy (AONFLE) ~Githey familid berriporst lobe
norprogresshve disardars - Late anset childhood oeeipital epilepsy Spilepsies
- Epilepsy of infancy with (Gastaut type)
migratirg focal seizures - Epllepsy with mycclonic absences
- Lennox-Gastaut syndrome (LGS)
- Epileptic encephalgpathy with continuous
spike-and-wave durning slesp (CIWE)*
- Landau-kleffner syndrome (LKS)
Distinctive constellationy/Surgical syndromes Nonsyndromic epilepsies

Cistinctive constellations/Surgical syndromes

- Mesial temporal lobe epilepsy with hippocampal
sclerosls (MTLE with HS)

- Rasmussan syndrame

- Gelastic ssizures with hypothalamic hamartoma

- Hamiconwulsion-hamiplegia-epilepsy

Epilepsies attriputed to and organized by
structural-metabolic causes
Malformations of cortical development
themimegalencephaly, heterctopias, etc.)

- Meurocutaneous syndromes (tuberous sclerosis
complex, Sturga-Weber, etc)

- Tumar, infection, trauma, angioma, antenatal and

perinatal insulls, stroke, ete

Epilepsies of
unknown cause




the year 2017...what happened ¢




I Motivation for revision of 2017

Some seizure types can have either focal or generalized
onset e.g. epileptic spasms, tonic sz, atonic sz, clonic sz,
myoclonic sz

ome important seizures types are not included

Some terms do not have high level of acceptance or public
unders’rqn.din% e.cc)g. partial, psychic , SPS, CPS,
dyscognitive(2010)

Fisher et al. Instruction manual for the ILAE, Epilepsia 2017



ILAE POSITION PAPER

ILAE classification of the epilepsies: Position paper of the

ILAE Commission for Classification and Terminology

'"23Ingrid E. Scheffer, 'Samuel Berkovic, *Giuseppe Capovilla, *Mary B. Connolly,
6jacqueline French, "Laura Guilhoto, 89Edouard Hirsch, 1%5atish Jain, ! 'Gary W.Mathern,
2§ 0lomon L. Moshé, I:‘Douglas R. Nordli, '*Emilio Perucca, 'sTorbjéirn Tomson,
'®Samuel Wiebe, ' "Yue-Hua Zhang, and '&195ameer M. Zuberi

Epilepsia, **(*):1-10, 2017

Generalized Unknown

doi: 10.1111/epi.13709

Etiology

Structural

Epilepsy types

: Combined
Focal Generalized Generalized
& Focal

Co-morbidities

Unknown

Metabolic

Level 3 @
Epilepsy Syndromes

Immune
Unknown




ILAE COMMISSION REPORT

Instruction manual for the ILAE 2017 operational

classification of seizure types

'RobertS. Fisher, 2j. Helen Cross, 3carol D’Souza, 4jacqueline A. French, 5Shet'yl R. Haut,
SNorimichi Higurashi, "Edouard Hirsch, 8Floor E.)ansen, ‘Lieven Lagae, 1%Solomon L. Moshe,
; 'jukka Peltola, 2Eliane Roulet Perez, I:'Ingrid E. Scheffer, YA ndreas Schulze-Bonhage, SErnest
Somerville, "*Michael Sperling, "7Elza Marcia Yacubian, and 18,1952 meer M. Zuberi on behalf of
the ILAE Commission for Classification and Terminology

Epilepsia, **%(*):1-12, 2017

doi: 10.111 1/epi.13671
ILAE 2017 Classification of Seizure Types Expanded Version 1
[ Focal Onset ] [ Generalized Onset Unknown Onset
: - e
[ P Impaired J ﬁ“otor \ Motor
Awareness tonic-clonic tonic-clonic
clonic epileptic spasms

/”~ Motor Onset \ tonic Nonmotor

automatisms myoclonic

itonic2 myoclonic-tonic-clonic \_ behavior arrest Y,

i ’ . o ILAE 2017 Classification of Seizure Types Basic Version 1

epileptic spasms ci,lmcti

hyperkinetic SpHepUc spasms [ U e 13 ]

nclassified
myoclonic Nonmotor (absence) -
tonic typical [ Focal Onset } [ Generalized Onset ] [ Unknown Onset J
Nonmotor Onset “VP'?'I - e "
- myaoclenic [ Al J otor otor
t i 5 ware s i

e |\ o | s ]| "t e

cognitive Motor Onset Nonmotor (Absence) MetiitoLor
\ ::;:::;"al / Nonmotor Onset

- - - l Unclassified 2
[ focal to bilateral tanlc-clomc}

[ focal to bilateral tonic%lonic]
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Focal

{Generalized} { Unknown J

(Aworeness W (

Knowledge of self and environment

Aware
Impaired

an

Prominent
symp’roms

Motor : 'IilA(())r:Or:WOTor N}‘c?l:icérclonic
Non motor (absence) other motor
Non motor

V

Focal to bilateral
tonic-clonic

=

L
1
|

{ Unclassified }




I 80% level of certainty

Step 1 { Onset } [ Focal } {Generolized} { Unknown}

| 3
KSTep 2 (chreness Step 1. Onset: semiology
nowledge Of sg|

f : : :
or SNVironmen; Step 2. . iImpaired awareness=
(during any segment of the seizure)

\

QCTIVIf[e
Step 3 .
\ Evaluation of for ictal and not

postictal

If you have further information (VDO, EEG,

MRI, details) in any level, seizure type can
be changed.

I
2
5
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Focal Generalized Unknown

J

ILAE 2017 Classification of Seizure Types Expanded Version !

| Focal Onset ] Generalized Onset Unknown Onset
reness /
[ Adaia Impaired J ﬂo‘lotor \ 4 Motor N
Awareness tonic-clonic tonic-clonic
clonic epileptic spasms
/ Motor Onset \ tonic Nonmotor
: 3 4 behavior arrest
° atonic 2 myoclonic-tonic-clonic | o
P romine nt clonic myoclonic-atonic B
: 2 2 atonic
sym pi-oms epileptic spasms

hyperkinetic epileptic spasms [
myoclonic Nonmotor (absence)
tonic typical
Nonmoter Onset atypical
g myaclonic
autonomic

lid loni
behavior arrest ke‘ﬂ?l myoclonia '/

cognitive
emotional

\_ oomory Y,

[ focal to bilateral tonit:uclonic]

Unclassified 3 J

J automatisms myocloenic




Table 2. Glossary of terms

‘Word

D efinition

Source

Table 2. Continued.

Absence, typical

Absence, atypical

Arrest
Awonic

Automatism

A sudden onset, interrup ion of ongeingactvities, a blank smre, possibly a brief upward
deviation of the eyes. Usually the patient will be unresponsive whenspoken to. Duration s a
few seconds to half aminute with very rapid recovery. Although not always available, an EEG
would show generalized epileptiform discharges during the event. An absence seizure is by
definition a seizure of generalized onset The wordis not synonymous witha blank samre,
which also canbe encountered with focal onset seizures

An absence seizure with changes in tone that are more pronounced thanin typical absence or
the onser and/or cessation i not abrupt, often associated with slow, irregular, generalzed
spike-wave actvity

See behaviorarrest

Sudden loss or diminution of musde tone without apparent preceding mycclonic or tonic
event lasting ~1-1 s, involving head, runk, jaw, or limbmusoulature

A more orless coordinated motor activity usually cocurring when cognition isimpaired and
for which the subject is usually (but not always ) amnesic afterward. This often resemblesa
volun@ry movement and may consist of an inappropriate continuaton of preical motor

Adapted from
Ref. 12

Adapted from
Ref. 1!

Mew
12

i2

Word Definition Source

Gelastic Bursts of laughter or giggling, usually withoutan appropriate affective tone 12

Generlized Originating at some point within, and rapidly engaging, bilaterally distributed networks 5

Generalized tonic—clonic Bilateral symmetric or sometimes asymmetric tonic contraction and then bilateral clonic Adapted from
contraction of somatic muscles, usually associated with autonomic phenomena and loss of Refs5, 12

Hallucination

Behaviorarrest
Immobility
Impaired awareness

awareness. These seizures engage networks in both hemispheres at the start of the seizure

A creation of composite perceptions without corresponding external stimuli involving visual, 12
auditory, somatwosensary, olfactory, and/or gustatory phenomena. Example: “Hearing” and
“seeing” people mlking

Arrest {pause) of activities, freezing, immobilization, asin behavior arrest seizure New
See activity arrest MNew
Seeawareness. Impaired or lost awareness is a feature of focal impaired awareness seizures, New

Automatism : A more or less coordinated motor activity usually
occurring when cognition is impaired and for which the subjectis ..
usually ( but not always ) amnesic afterward. This often resembles

a voluntary movement and may consists of an inappropriate

continuation of preictal motor activity.

Epilepsy

Eyelid myodonia

Fencer's posture seizure

Figure-of-4 seizure
Focal

Focal onset bilateral onic—
donic seizure

sustained as a tonic seizure. Limited forms may occur: Grimacing, head nodding, or subde eye
movements. Epile ptic spasms frequently occur in clusters. Infantile spasmsare the best known

form, butspasms can ocauratall ages

A disease of the brain defined by any of the following conditions: {1 ) At least two unprovoked
(or reflex) sefures occurring =24 h apart; (2) one unprovoked or reflex) seizureand a
probability of further sefzures similar to the general recurrence risk (at least 60%) after two
unprovoked seizures, occurring over the next |0 years; (3) diagnosis of an epilepsy
syndrome. Epilepsy is considered t be resolvedfor individuals who had an age-dependent
epilepsy syndrome but are now past the applicable age or those who have remained seizure
free for the last 10 years, withno antiseizure medidnes for the last 5 years

Jerking of the eyelids at frequencies of at least 3 per second, commonly with upward eye
deviation, usually lasting = 10 s, often precipitated by eye dosure. There may or may not be
associaed briefloss ofawareness

A focal motor seizure type with extension of one arm and flexionat the contralateral elbow
and wrist, giving an imitation of swordplay with afoil. This hasako been calleda
supplementary motor area seizure

Upper limbs with extension of thearm (usually contralateral to the epileptogenic zone) with
elbow flexion of the otherarm, farming afigure-of -4

Originating within networks limited to one hemisphere. They may be discretely localized or
mere widely distributed. Focal seizures may eriginate in subcortical strucwres

A seizure type with focal onset, with awareness or impaired awareness, either motor or non-
mictor, progressing to bilateral tonic-clonic activity. The prior term was seizure with partial
onsetwith secondary generalizmton

New

MNew

MNew

N ——

Seizure

Sensory seizure
Spasm

Tonic
Tonic—<lonic
Unaware
Unclassified

Unresponsive
Versive

) e g ey e e e e P mimem i Cm

A transient occurrence of signs and/or symptoms due to abnormal excessive or synchronous 4
neuronal activity in the brain

A perceptual experience not caused by appropriate stimuli in the external world 12

See epileptic spasm

A sustained increase in muscle contraction lasting a few seconds to minutes 12

A sequence consisting of a tonic followed by a clonic phase 12

The term unaware can be used as shorthand for impaired awareness MNew

Referring to a seizure type that cannot be described by the ILAE 2017 classification either Mew

because of inadequate information or unusual clinical features. If the seizure is unclassified
because the type of onset is unknown, a limited classification may still derive from observed
features

Motable to react appropriately by movement or speech when presented with stimulation MNew
A sustained, forced conjugate ocular, cephalic, and/or truncal rotation or lateral deviation from 12
the midline

"\

Epilepsia 2017




Table |. Common descriptors of behaviors duringand
after seizures (alphabetically)

Cognitive
Acalculia
Aphasia
Attention impairment
Déja vu or jamais vu
Dissociation
Dysphasia
Hallucinations
llusions
Memory impairment
Neglect
Forced thinking
Responsiveness impairment

Emotional or affective
Agitation
Anger
Anxiety
Crying (dacrystic)
Fear
Laughing (gelastic)
Paranoia
Pleasure
Autonomic
Asystole
Bradycardia
Erection
Flushing
Gastrointestinal
Hyper/hypoventilation
Nausea or vomiting
Pallor
Palpitations
Piloerection
Respiratory changes
Tachycardia

Automatisms
Aggression
Eye-blinking
Head-nodding
Manual
Ovral-facial
Pedaling
Pelvic thrusting
Perseveration
Running (cursive)
Sexual
Undressing
Vocalization/s peech
Woalking

Motor
Dysarthria
Dystonic
Fencer’s posture (figure-of-4)
Incoordination
Jacksonian
Paralysis
Paresis
Versive

Sensory
Auditory
Gustatory
Hot-cold sensations
Offactory
Somatosensory
Westibular
Visual

Laterality
Left
Right
Bilateral

Common descriptors

Epilepsia 2017



Table 2. Glossary of terms

Table 2. Continued.

‘Word D efinition Source
Absence, typical A sudden onset, interruption of ongoingactvities, a blank stare, possibly a brief upward Adapted from Word Definition Source
deviation of the eyes. Usually the patient will be unresponsive whenspoken to. Duration s a Ref. 12 E o _ . N
few secondsto half aminute with very rapid recovery. Althoughnot always avadble, an EEG Gelastic Bursts of laughter or giggling, usually withoutan appropriate affective tone 12
would show generalized epileptiform discharges during the event An absence seizure is by Generlized Originating at some point within, and rapidly engaging, bilaterally distributed networks 5
definiona seizure of generalized onset The wordis not synonymous witha blank sare, Generalized tonic—lonic Bilateral symmetric or sometimes asymmetric tonic contraction and then bilateral clonic Adapted from
which dst tanhs ancountared Wil focal st velains contraction of somatic muscles, usually associated with autonomic phenomena and loss of Refs 5, 12
Absence, atypical An absence seizure with changes in tone that are more pronounced thanin typical absence or Adapted from Th o b i bt Bty h f the z
the onset and/or cessation is not abrupt, often associated with slow, irregular, generalized Ref | awareness. These seizures engage networks in both hemispheres at the start of the seizure
spike-wave activity Hallucination A creation of composite perceptions without corresponding external stimuli involving visual, 12
Arrest See behaviorarrest New auditory, somatosensary, olfactory, and/or gustatory phenomena. Example: "Hearing” and
Awonic Sudden loss or diminution of musde tone without apparent preceding myoclonic or tonic 12 “seeing” people alking
event lasting ~I-2 5, involving head, trunk, jaw; or limb musculature Behavi % % £ activi f oo a3 bilizat in behavi N
P N o s i i e S iy el ket o i 2 ehaviorarrest rres !pause) of activities, freezing, immobilization, as in behavior arrest seizure ew
for which the subject is usually (but not abways ) amnesic afterward. This often resemblesa Immublizt;r See activity arrest New
volun@ry movement and may consist of an inappropriate continuation of preical motor Impaired awareness Seeawareness. Impaired or lost awareness is a feature of focal impaired awareness seizures, New
Autonomic seizu
) . . .
°
enavior arres rres ause) O ACTIvI reezin
o 4 ’
Awareness
Bilareral . oge . . . .
—Immobillization, as In behavior arrest seizure :
Cogritve - - - - i = £ et e et o v
) m“"""”_'dp'?’d".rhe provious tern f“r‘"f"”’”‘*“‘ andnrehpe wikpai Myoclonic-atonic A generalized seizure type with a myoclonic jerk leading to an atonic motor component. This MNew
Consciousness A smte of mind with both subjective and objective aspects, comprisinga sense of selfasa New p lled i !
unique entity, awareness, responsiveness, and memory type was previously calle myogonic-astatic
Dacrystic Bursts of crying, whichmay or may notbe associated with sadness 12 Myoclonic—tonic—clonic Oneor afew jerks of limbs bilaterally, followed by a tonic—clenic seizure, Theinitial jerks can Derived from
Dystonic Susmined contractions of both agonist and antagonist musdes producing athetoid or twisting Adapted from beconsidered to be either a brief period of clonus or myecdlonus. Seizures with this Ref. |
movermess, which ey producestnacmal postaces Ru: 12 characteristic are common in juvenile myoclonic epilepsy
Emotional seizures Seizures presenting with an emoton or the appearance ofhaving an emotion asanearly MNew = q 4 4 IR AT "
B : ; it : - Nonmotor Focal or generalized seizure types in which motor activity is not prominent New
prominent feature, such as fear, spontaneous joy or euphoria, laughing (gelastc), or crying
(dacrystic) Propagation Spread of seizure activity from one place in the brain to another, or engaging of additional brain New
Epileptic spasms A sudden flexion, extension, or mixed e xtension-flexion of predominantly proximal and Adapted from networks
o uncal musdes that is usually more sustained than a myotionic movement butnot as Ref. 12 Responsiveness Ability to appropriately react by movement or speech when presented with a stimulus New
sustained as a tonic seizure. Limited forms may occur: Grimacing head nodding or subde eye Sei A S f si 4 t diie i abnarmal < h 4
cxvenrni Bt s Foequeniloocin s stz bifon il s s dia biest o es eizure transient occurrence of signs and/or symptoms due to abnormal excessive or synchronous
form, butspasms can occuratall ages neuronal activity in the brain
Epilepsy A disease of the braindefined by any of the following conditions: (1) At least two unprovoked 3 Sensory seizure A perceptual experience not caused by appropriate stimuli in the external world 12
(or reflex) seiures occurring =24 h apart; (2) one unprovoked (or reflex) seizureand a Spasm See epileptic spasm
probability of further seizures similar to the general recurrence risk (at least 60%) after two ; 3 2 . 2 . x
g : : : 2 Tonic A sustained increase in muscle contraction lasting a few seconds to minutes 12
unprovoked seizures, occurring over the next |0 years; (3) diagnosis of an epilepsy i ” R 5 2
syndrome. Epilepsy is considered to be resolvedfor individuals who had an age-dependent Tonic—clonic A sequence consisting of a tonic followed by a clonic phase 12
epilepsy syndrome but are now past the applicable age or those who have remained seizure Unaware The term unaware can be used as shorthand for impaired awareness New
free for the last 10 years, withno antiseizure medidnes for the last 5 years Unclassified Referring to a seizure type that cannot be described by the ILAE 2017 classification either MNew
Eyelid myodonia Jerking of the eyelids at frequencies of at least 3 per second, commonly with upward eye MNew i 5 - % = -
Sl ; Bt because of inadequate information or unusual clinical features. If the seizure is unclassified
deviation, uswally lasting = 10 s, often precipimted by eye dosure. There may or may not be g 3 ; 7
associated briefloss ofawareness because the type of onset is unknown, a limited classification may still derive from observed
Fencer's posture seizure A focal motor seizure type with extension of one armand flexion at the contralateral elbow MNew features
andwrist, giving animimtion of swordplay with afoil This has also been calleda Unresponsive Motable to react appropriately by movement or speech when presented with stimulation New
: Spplemantary motorane seaince ) ) ) Versive A sustained, forced conjugate ocular, cephalic, and/or truncal rottion or lateral deviation from 12
Figure-of-4 seizure Upper limbs with extension of thearm (usually contralateral to the epileptogenic zone) with New A
elbow flexion of the stherarm, forming afigure-of 4 the midline
Focal Originating within networks limited to one hemisphere. They may be discretely localized or 5
mere widely distributed. Focal seizures may eriginate in subcortical strucwres
Focal onset bilateral onic- A seizure type with focal onset, with awareness orimpaired awareness, either motor or non- MNew

donic seizure

mictor, progressing to bilateral tonic-clonic activity. The prior term was seizure with partial
onsetwith secondary generalizton
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Search for etiology in any level: seizure type, epilepsy type
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Combined generalized and focal epilepsy types
* Dravet syndrome

* Lennox Gastaut syndrome

« KCNTI gene mutation, EIEE, EME



Epilepsy syndrome

Revised Terminology for Organization of Seizures and Epilepsies 2010

Electroclinical Syndromes and Other Epilepsies Grouped by Specificity of Diagnosis

Electroclinical syndromes

One example of how syndromes can be organized:

Arranged by typical age at onset

1

Neonatal period

- Benign neonatal
seizures

- Benign familial
negnatal epilepsy
(BFME)

- Ohtahara syndrome

- Early myoclonic
encephalcpathy
(EME)

Infancy

- Febrile ssizures | Febrile
seizures plus (F5+)

- Banign infantile epilepsy

- Benign famnilial infantile
epilepsy (BFIE)

- West syndrome
Cranvet syndronse

- Myaclonic epilepsy in
infaricy (REL

- Myoclanic encephalopathy in
nonprogressive disorders

- Epitepsy of infancy with
migratire focal seizures

Childhood

- Febrile seizures , Febrile seizures plus (F5+)
- Early anset childhood occipital epilepsy

(Panay‘l’ofopoulos syndrorr:ﬁ}
Epilepsy with myoclonic atonic (previousty
astatic) ssizures

- Childhood absence apilepsy (CAE)

Bendgn epilepsy with centrotemporal spikes
(BECTS)

- Autosomal dominant noctwrnal frontal lobe

epilepsy (ADNFLE)

- Late anset childhood occipital epilepsy

(Gastaul typel)
Epilepsy with myaclonic absences

- Lennox-Gastaut syndrome (LGS)

Epileptic encephalopathy with continuous
spike—and-wave during sleep (CSW5I*

- Landau-Kleffner syndrome (LKS)

Adolascence-Adult
Juverile absence epilepsy
[JAE}
Juvenile myodonic epilepsy
[JRED

= Epilepsy with eeneralized
tonic-clonic seizures alone
Autosomal dominant
epilepsy with auditory
features (ADEAF)

- Cther familial tamporal lobe
epilepsies

Variable age at onset

= Familial. focal epilepsy

with wvariable foci
[childhood to adult)

- Pragressive myaclonus

epilepsies (FME)

- Reflex epilepsies

Distinctive constellations/Surgical syndromes Hm‘lﬁ'jlnd_lﬁl!’ﬂﬂ_ epilepsies

Epilepsies of

Epilepsies attributed to and organized by
unknown cause

structural-metabolic causes
Malforrmnaticns of comical developmeant
themimegalencephaly, heterctopias, etec.)

- Neuwrocutaneous syndromes (tuberous sclerosis
complex, Sturee-Weber, etc)

- Tumor, infection, trauma, angioma, antenatal and
perinatal insults, strgbe

If cannot define syndrome, it's ok

Distinctive constellations/Surgical syndromes

- Mesial termporal Wobe epilepsy with hipoocampal
schierosis (MTLE with HS)

- Rasmussen syndrome

- Gelastic seizures with hypothalamic hamartoma

- Hemiconwulsion-hermiplegia-epilepsy

www.epilepsydiagnosis.org
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INTERNATIONAL

o \ International League Against Epilepsy I;. | ‘

AGAINST
EPILEPSY

> Overview Welcome Kamornwan!
EpilepsyDiagnosis.org

Video Help

Working toward a world where no person'’s life is limited by epilepsy
International Reach

The ILAE Commission on Classification and Terminology welcomes you to EpilepsyDiagnosis.org, a cutting edge online diagnostic
Give Feedback manual of the epilepsies.

Seizure Classification
Goal

Focal Onset Seizure The goal of epilepsydiagnosis.org is to make available, in an easy to understand form, latest concepts relating to seizures and the
Unknown Onset Seizure epilepsies. The principle goal is to assist clinicians who look after people with epilepsy anywhere in the world to diagnose seizure
type(s), epilepsy type, diagnose epilepsy syndromes and define the etiology of the epilepsy. The site is principally designed for
clinicians in primary and secondary care settings caring for people with epilepsy and we hope will also serve as a useful teaching aid.

Generalized Onset Seizure

Epilepsy Classification
Generalized Epilepsy

Focal Epilepsy Structure

Generalized and Focal

Epilepsy The structure of this site reflects the importance of seizure type, epilepsy type, syndrome, and eticlogy in clinical practice. On this

website, you will find current classification concepts for seizures, with their clinical features, video examples, EEG correlate, differential
diagnosis and related epilepsy type, epilepsy syndrome and etiology. Epilepsy syndromes are detailed by their clinical features, seizure
Epilepsy syndromes types, EEG, imaging and genetic correlates and differential diagnoses. The site includes sections on etiologies of epilepsies and -

Unknown Epilepsy

\
www.epilepsydiagnosis.org



Co-morbidities

» Neuropsychiatric
cognitive impairment
attention deficit
adjustment disorder
aggression

* Physical problem: hemiparesis, gait,

movement problem

« Eyes and ears problem

« Eating problem

¢ eflc

>

Co-morbidities




Childhood
Absence

Epilepsy

Juvenile
Myoclonic

Epilepsy

ILAE

Juvenile
Absence

Epilepsy

Generalized
Tonic-Clonic
Seizures Alone

Some terminology in 1989 22

v

Genetic generalized
epilepsy (GGE) v



\ ILAE 2017 Classification of Seizure Types Expanded Version 1

Etiology
QEpEmizes L) Focal Onset Generalized Onset Unknown Onset
Structural
Aware | Impaired ﬂﬂotor \ Motor
$ Genetic Awareness tonic-clonic tonic-clanic
S . clonic epileptic spasms
e Motor Onset tonic Nonmotor
© v automatisms myoclonic )
ey Epilepsy types Infectious atonic 2 myoclonic-tonic-clonic __Eemcecanie
ren clonic myoclonic-atonic
Combined epileptic spasms atonic
0oca eneralize nKknown hyperkinetic epileptic spasms —
o Focal G lized Generalized Unk » yp i [ Unclassified 3 J
E Metabolic myaclonic Nonmotor (absence)
6 & Focal tonic typical

atypical

cognitive
emotional
sensory

Unknown

Nonmotor Onset ol
Immune autonomic ;nt:-cdom" c\':clonia
behavior arrest L/

Epilepsy Syndromes

[ focal to bilateral tonlc—clonicJ

o

l'me and experi il indicate
perience will INn .
\g Whether the |LAE revisions meet their goal



Four-dimensional epilepsy classification

Classification of paroxysmal events and the four-dimensional epilepsy classification system.
Hans Luders, et al.

Table 1. Paroxysmal event classification.

Ictal semiology (ie. automotorseizure)

Epileptogenic zone (ie. left temporal)

Etiology (ie. hippocampal sclerosis)

Co-morbidities (ie. anxiety)

Paroxysmal events (PE) Ictal semiology (ie. clonic event)

Psychogenic Etiology (ie. post-traumatic stress disorder)

Non-epileptic Co-morbidities (je. none)

Ictal semiology (ie. cataplexy event)

Organic Etiology (ie. narcolepsy)

Co-morbidities (ie. none)

‘\\ Epileptic Disord, Vol. 21, No. 1, February 2019



Auras *

Auditory aura*

Autonomic aura

Abdominal Aura

Gustatory aura

Olfactory aura

Psychic aura

Somatosensory aura®

Vestibular aura

Visual aura*

Autonomic seizure®

Bradycardic seizure

Emetic seizure

Sialorrheic seizure

Tachycardic seizure

Urinary seizura

Dyscognitive seizure

Aphasic seizure

Akinetic seizure

Dialeptic seizure

Motor seizure*

Simple motor seizures®

Clonic seizure®

Epileptic spasm*

Myoclonic seizure*

Tonic seizure*

Tonic-clonic seizure*

Versive seizure®

Complex motor seizures

Automotor seizure

Gelastic seizure

Hypermotor seizure

Special seizures

Astatic seizure

Atonic seizure

Central apneic seizure

Hypnopompic seizure

Hypomotor seizure

MNegative myoclonic seizure*

Asymptomatic EEG seizure

Ictal semiology



Generalized

Hemis-
Focal phere* Temporal*

Lateral temporal*

Mesial temporal*

Temporal pole®

Basal temporal*

Frontal*

Prefrontal lateral*

Prefrontal mesial*

Basal frontal*

Premotor lateral*

Premotor mesial*

Central*

Centro-temporal*

Mesial central®

Parietal*

Mesial parietal*

Lateral parietal*

Occipital*®

Lateral occipital®

Mesial occipital*

Cingulate*

Anterior cingulate*

Mid cingulate*

Posterior cingulate*

Insula*

Anterior insula*®

Posterior insula*

Multifocal

Unknown

\\

Epileptogenic Zone

Etiology

Structural*

Genetic

Inflammatory

Infectious

Unknown




Neonatal seizure classification ( ongoing )

Etiology of Neonatal Seizures

@ Hypoxic-ischaemic encephalopathy (35-45%)
@ Infarctions & haemorrhage (20-30%)

Brain malformations (5-10%)

Infections (5-20%)
@ Metabolic disorders (7-20%)

Genetic / epilepsy syndromes (6-10%)

Unknown /other (10%) Critically i i Ini icl Presentation
y ill or with clinical suspicion
Hypoxic-ischaemic [
encephalopathy !
T Non-seizure episodes Video EEG / aEEG
= . Infections (without EEG correlate)
; 1 Diagnosis
tabolic
Seizures

(with EEG correlate)

l
| |

's .
[Without clinical signs

-

| With clinical signs ) ;.

( Motor \

automatisms
clonic
epilepticspasms Seizure type
myoclonic
sequential
tonic
Non-motor

ILAE website autonomic

behavior arrest

\Unclassified r

] Manifestation




SPECIAL REPORT

A definition and classification of status epilepticus — Report
of the ILAE Task Force on Classification of Status
Epilepticus

*+1Eugen Trinka, §Hannah Coclk, YDale Hesdorffer, #Andrea O. Rossetti, *“Ingrid E. Scheffer,
++Shlomo Shinnar, ;{Simon Shorvon, and §§Daniel H. Lowenstein

Epilepsia, 36(10):1515-1523, 2015
doi: 10,111 lepi. 13121
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