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Definition of epilepsy




Definition of egilep Sy

A practical clinical definition of epilepsy

*Robert S. Fisher, ¥Carlos Acevedo, fAlexis Arzimanoglou, §Alicia Bogacz, ). Helen Cross,
#Christian E. Elger, **Jerome Engel )Jr, t+Lars Forsgren, iiJacqueline A. French, §§Mike
Glynn, €9Dale C. Hesdorffer, ##B.l. Lee, ***Gary W. Mathern, ti+Solomon L. Moshe,
$iiEmilio Perucca, §§8Ingrid E. Scheffer, 499 Torbjorn Tomson, ##Masako Watanabe, and
EESamuel Wiebe

Epilepsy 1s a disease of the brain defined by any of the following conditions
1. At least two unprovoked (or reflex ) seizures occurring > 24 hr apart

2. One unprovoked (or reflex ) seizure and a probability of further seizures
similar to the general recurrence risk (at least 60%) after two unprovoked

seizures, occurring over the next 10 years

3. Diagnosis of an epilepsy syndrome

Diagnosis # Treatment Epilepsia 20112/293Y4): 475482



Resolved Epilepsy (1)

* Epilepsy =2 treatment = seizure free (2 yrs in kid vs 4 yrs in
adult)-> tapering AED

» Task Force

AE: 1. individuals who had an age-dependent

epilepsy syndrome but are now past the applicable age

2. who have remained seizure-free for the

last 10 years, with no medicines for the last 5 years

* Resolved epilepsy # Remission # Cure

11/21/2020 6
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ILAE 1981

Clinical seizure type

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

EEG sz type

- 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. Generdlized sz (convulsive and non-convulsive)
Absence, Myoclonic, Clonic, Tonic, Tonic-clonic, Atonic
3. Unclassified epileptic sz
4. Prolonged or repetitive seizure (status epilepticus)

EEG interictal
expression

A 5 axes diagnostic scheme

Etiology ]

Unknown

1. Ictal phenomenology
2. Seizure type

3. Epilepsy syndrome
4. Etiology

5. Impairment

n
o
=
i
o
=
o
E
o
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Epilepsy types

Unknown

| Epilepsy Syndromes -/
N e

[ Focal Onset

] (Ger\am!ized Onset ] ( Unknown Onset ]

Aware
Awareness

Impaired ]
Motor Onset
automatisms
atonic
clonic
eptlepticapaunse
hyperkinetic

Non-Motor Onset

autonamic
behavior arrest

1985

ILAE 1989

1. localization-related epilepsies and

Y
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.G lized epilepsies and syndi
2.3 Symptomatic
2.3.1 Non specific efiology
- EME

- EIEE w supression burst
- other symptomatic generalised epilepsies not defined
above
2.3.2 Specific syndromes/eficlogies
- Cerebral malformation

- 1BEM

3. ies and i whether
focal or generalized e.g. SMEI, LKS, CSWS,
neonatal sz

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

1989

2001

Revised Terminology for Organ

<cognitive
emotional
sensory

Motor Motor
tanic-clonic tonie-clonic
clonic epileptic spasms
Lans Non-Motor
myoclonic

behavior arrest

myoclonic-tonic-clonic
myoclonic-atonic
atonic
epileptic spasms

.

Unclassified

typical

atypical
mysclonic
eyelid myoclonia

2010-13

>f Seizures and Epilepsies 2010

ILAE 1989

2. Generalized epilepsies and syndromes
2.1 idiopathic (with age-elated onset, listed in order to age)

Classific Seizures

Focal seizures Unknown

imied 1o ove erisphere

o choracterze a5
foco, z

- Benign neonatal fomilial convulsions

- Benign neonatal convulsions

- Benign myoclonic epilepsy of infancy

- Childhood absence epilepsy (pyknolepsy)

- Juvenile absence epilepsy

- Juvenile myoclonic epilepsy
- Epilepsy w grand mal (GTCS) sz on awakening
-efc

2.2 Cryptogenic or symptomatic (in order to age)
- West syndrome

or more features:

Avareness/Resporslveness:
altered (dyscogaitive)or retained

oyenieto 4

Bilteral convulive sefzure

- Epilepsy w myo
- Epilepsy w myocl

Revised Terminology for Organization of Sefzures and Epilepsies 2010

Cryplogenic
special syndromes

TWO DICHOTOMIES,
A 4-PART CLASSIFICATION

Ore exampleof hon
Aranged by

cromes con be o
Lage atonset

Localization- Generalized
related
lization-related idiopathic
idiopathi
Idiopathic dlopotic
1PE IGE
Localzafion-related Generalized
" symptomatic symptomatic
Symptomatic ymetomat YRIoMaR
SPE sGE

2017

11/21/2020 8




2017: Framework for epilepsy classification

Sefzu re types*®
Etiology
Generalized Unknown

Structural

=
=2
=
=3
=
=

/

Genetic

Epilepsy types

Infectious

Combined Unk
: nknown
Generalized Metabolic
& Focal

Generalized

Co-marbidities

Unknown

Epilepsy syndromes

11/21/2020 . .. Q
{*) Denotes onset of seizure EpllepSla,ZOI 7




ILAE 2017 Classification of|Seizure Types kxpanded Version 1

-

[ Focal Onset ] { Generalized Onset Unknown Onset }
- l/’ \
Aware | Impaired ﬂﬂntnr \ Motor
Awareness tonic-clonic tonic-clonic
clonic epileptic spasms
/ Motor Onset \ tonic ik
automatisms myoclonic
atonic 2 myoclonic-tonic-clonic \ behavior arrest )
clonic myoclonic-atonic o
epileptic spasms 2 at?lmct]
hyperkinetic eplieptic spasms [ —— ]
myoclonic Nonmotor (absence) Unclassified
tonic typical
Nonmotor Onset atypical
s myoclonic
otz eyelid myoclonia
behavior arrest K /
cognitive
emotional

\_ sonsory

"

[ focal to bilateral tuni::uclﬂnic] . 11/21/2020

Epilepsia, 2017




Step 1 Onset N Focal N Generalized H Unknown J

Step 2 [Awarenes } faare }

* Impaired awareness

Step 3 Promlnent [‘ Motor } e Motor s 1\t/IoForl |
. . onic-clonic
Symptoms Non motor Hon motor other motor

absence
( ) e Non motor

Step 4 Spreadlng Focal to b11ateralw ( Unclassified }
tonic-clonic J \

11/21/2020 11
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* Non motor

U \ 4
- ‘ Spreading Focal to bilateral W ( Unclassified ]

tonic-clonic J L
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Step 1 Onset N Focal N Generalized H Unknown J
- . 4 O i

= 80% Confidence level

* Try to look for lateralizing signs

11/21/2020 13




2010 Focal seizures

* Originate within networks
limited to one hemisphere

* May be discretely localized
or more widely distributed

ILAE-Slide sets

11/21/2020
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0100 Generalized seizures

* Originate at some point within and
rapidly engage bilaterally
distributed networks

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

ILAE-Slide sets 11/21/2020 15



Video: onset

Focal

11/21/2020 16



Step 1 Onset N Focal N Generalizedn
4 \ 4

Step 2 [Awareness} [ Aware }

Impaired awareness

* Awareness = knowledge of self and environment
» Evaluate awareness during ictal period, not post-ictal period

» Can skip this step i1f we do not have enough information

11/21/2020 17




Step 1 Onset N Focal N Generalized H Unknown J

Step 2 [Awareness} [ LG }

Impaired awareness

Step 3 Promment [ Motor }  Motor ) l\gz;fcrzom'c
e Non motor . )
symptoms 22?623“ other motor

* Non motor

» Earliest symptom
= Motor vs Non motor

11/21/2020 18




ILAE 2017 Classification of Seizure Types Expanded Version !

[ Focal Onset ] [ Generalized Onset Unknown Onset J
[ A Impaired J Motor 4 Motor N
ware
Awareness tonic~clonic tonic-clonic
clonic epileptic spasms
Motor Onset tonic Nonmotor
automatisms myoclonic

behavior arrest
2 N o

myoclonic-tonic-clonic
myoclonic-atonic

atonic
clonic
epileptic spasms
hyperkinetic
myoclonic

atonic
epileptic spasms
Nonmotor (absence) [
typical
atypical
myoclenic
eyelid myoclonia

Unclassified 3 ]

tonic

Nonmotor Onset

autonomic
behavior arrest
cognitive
emotional
sensory

[ focal to bilateral tonic—clonic 11/21/2020




Prominent symptoms: motor vs non motor onset

ILAE 2017 Classification of Seizure Types Expanded Version !

Focal Onset Generalized Onset Unknown Onset
o Impaired E ﬂnotor \ 4 Motor h
Awareness tonic-clonic tonic-clonic

i clonic epileptic spasms
Motor Onset ' tonic Nohmotor
automatisms myoclonic
atonic 2 myoclonic-tonic-clonic \_ behavior arrest Py
clonic mycoclonic-atonic
epileptic spasms * atc;:'nct]
hyperkinetic epileptic spasms [ — ]
myoclonic Nonmotor (absence) Unclassified
tonic typical
Nonmotor Onset atypical
- myaclonic
Sulononic eyelid myoclenia
behavior arrest \ _/

cognitive
emotional
sensory

[ focal to bilateral tonit:uclonic]

11/21/2020 20



Prominent symptoms: motor vs non motor onset

ILAE 2017 Classification of Seizure Types Expanded Version 1

| Focal Onset ] Generalized Onset Unknown Onset
Impaired Motor 4 Motor ™
Aware
Aurareness tonic-clonic tonic-clonic
clonic epileptic spasms
/ Motor Onset \ tonic W A
automatisms myoclonic
atonic 2 myoclonic-tonic-clonic \ behavior arrest )
clonic myoclonic-atonic - =
epileptic spasms 2 atc;lmc ]
hyperkinetic epileptic spasms [ — J
myoclonic Nonmotor (absence) Unclassified
tonic typical
Nonmotor Onset atypical
g myocloenic
S enoNe eyelid myoclonia
behavior arrest
cognitive
emotional

\ -oumboey Y,

[ focal to bilateral tonit:uclonic]
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Prominent symptoms: motor vs non motor onset

ILAE 2017 Classification of Seizure Types Expanded Version !

[ Focal Onset ] [Generalized Onset] [ Unknown Onset J

[ - Impaired J /Motor w Motor
Awareness tonic-clonic

tonic-clonic
clonic epileptic spasms
/ Motor Onset \ tO:ICI ” Nonmotor
automatisms myQEonie
atoniic 2 myoclonic-tonic-clonic behavior arrest

myoclonic-atonic

clonic :
» epileptic spasms 2 atc;]mct]
ineti epileptic spasms —
hyperkinetic 3 [ e T ]

myaclonic onmotor (absence)
tonic typical
Nonmotor Onset atypical
- myaclonic
MbmoNiG eyelid myoclonia
behavior arrest \ /
cognitive

emational

k. oo J

[ focal to bilateral tonic-—clonic]

EEG will help clarify focal or generalized onset of epileptic spasms,,



ILAE 2017 Classification of Seizure Types Expanded Version !

u

[ Focal Onset ] [ Generalized Onset Unknown Onset J
- /f \
[ Aware | lmpawed J ﬂﬂotur \ Motor
Awareness Sofscclonic —
donic epileptic spasms
/ Motor Onset \ tonic Wy S
automatisms myoclenic
atonic 2 myoclonic-tonic-clonic \ behavior arrest )
clonic myoclonic-atonic -
epileptic spasms 2 “?T'Ct]
hyperkinetic epileptic spasms [ — J
myoclonic Nonmotor (absence) Unclassified
tonic typical

Nonmotor Onset atypical

autonomic
behavior arrest

myoclenic
eyelid myoclonia

cognitive
emotional
sensory

[ focal to bilateral tonic—clonic 11/21/2020 23




Focal non-motor seizure
(Hx taking+ VDO + EEG+ imaging)

Autonomic Behavior Cognitive Emotional Sensory
arrest
:Asystole :Acalculia :Agitation :Auditory
:Bradycardia * :Aphasia :Anger :Gustatory
:Tachycardia :Attention :Anxiety :Hot-cold
:Flushing impairment :Fear sensation
:Nausea :Déja vu :Laughing :Olfactory
:Vomiting :Dysphasia .etc :Somatosensory
:Palpitation :Hallucination :Vestibular
:Piloerection :Memory :Visual
.etc impairment .etc
: etc

11/21/2020 24



\What would you describe this video?

ILAE 2017 Classification of Seizure Types Expanded Version 1

| Focal Onset ] Generalized Onset Unknown Onset

=,

o Impaired Motor 4 Motor N
Awareness tonic-clonic tonic-clonic
clonic epileptic spasms
/ Motor Onset \ to;llcl " Nonmotor
automatisms yQ L
atonic 2 myoclonic-tonic-clonic N behavior arrest /

clonic myoclonic-atonic

epileptic spasms 2 atonic

hyperkinetic epileptic spasms [ —— ]
myoclonic Nonmotor (absence) Unclassified
tonic typical
Nonmotor Onset atypical
autonomic myoclonic
eyelid myoclonia
behavior arrest
cognitive
emotional

\ sdry Y,

[ focal to bilateral tonic—clonic]
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Generalized non-motor seizure (absence)

Do you need EEG ?
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Gen non-motor atypical absence : need Hx + EEG

11/21/2020
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T3-T5
T5-01

Fp2-F4
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C4-P4
Pa.02

Fp1-F3
F3.C3
C3-P3
P3-01

T

EEG during non-ictal period

Baseline EEG of atypical absence (@ underlying epilepsy
syndrome/clinical syndrome
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From previous evaluation

ILAE 2017 Classification of Seizure Types Expanded Version 1

| Focal Onset ] Generalized Onset [[ Unknown Onset
i \
Aware | Mmpaired ﬂﬂotor \ Motor
Awareness tonic-clonic Sl dtoide
clonic epileptic spasms
/ Motor Onset \ tonic NohmGtas
automatisms myoclonic
atonic 2 myoclonic-tonic-clonic behavior arrest y
clonic myoclonic-atonic
epileptic spasms 2 Ettillnlct]
hyperkinetic eplleptic spasms [ P ]
myodonic Nonmotor (absence) Unclassified
tonic typical
Nonmotor Onset atypical
- myoclonic
S vonomiie eyelid myoclonia
behavior arrest \ /
cognitive
emotional

\__ soneory Y,

[ focal to bilateral tonit:uclonic]
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Imaging
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From previous evaluation but now changing to

ILAE 2017 Classification of Seizure Types Expanded Version 1

Focal Onset Generalized Onset Unknown Onset
- / \
Aware | IMmpaired Aﬂotor %, Motor
Awareness tonic-clonic Coike atoite
clonic epileptic spasms
/Motor Onset \ tonic S
automatisms myoclonic
atonic 2 myoclonic-tonic-clonic \ behavior arrest J
clonic myoclonic-atonic
epileptic spasms 2 atc;]mct]
hyperkinetic eplieptic spasms [ P }
myoclonic Nonmotor (absence) Unclassified
tonic typical
Nonmotor Onset atypical
. myoclonic
il eyelid myoclonia
behavior arrest \ /
cognitive
emotional

\ sensory /
l focal to bilateral tonic-clonic |
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2017: Framework for epilepsy classification

Sefzu re types*®
Etiology
Generalized Unknown

Structural

=
=2
=
=3
=
=

/

Genetic

Epilepsy types

Infectious

Combined Unk
: nknown
Generalized Metabolic
& Focal

Generalized

Co-marbidities

Unknown

Epilepsy syndromes

11/21/2020 . .. 32,
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2015

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

Epilepticus
1Eugen Trinka, §Hannah Cock, YDale Hesdorffer, #Andrea O. Rossetti, **Ingrid E. Scheffer,
*+1Eugen Trinka, §H h Cock, YDale Hesdorffer, #And O.R i, “*Ingrid E. Scheff

++Shlomo Shinnar, ;{Simon Shorvon, and §§Daniel H. Lowenstein

Epilepsia, 56010:1515-1523, 2015
doi: 10.111 lep1.13121

Eugen Trinka is
professor and
chaimrman of
Department of
MNeurology, Paracelsus
Medical University
Salzburg Austria.
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NEONATAL SEIZURE CLA

[FICATION ( ON

Etiology of Neonatal Seizures

Hypoxic-ischaemic
encephalopathy

m‘
&w
fo

Infarction,
haemorrhage

e
tic Metabolic

@ 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%)

Infections

ILAE website

‘ Critically ill or with clinical suspicion ’

| —

[

Nop-selzure episodes Video EEG / aEEG y
(without EEG correlate) |

Seizures
(with EEG correlate)

I
l l

Without clinical signs

With clinical signs
8 (Electrographiconly)

[ Motor \

automatisms
clonic
epilepticspasms
myoclonic
sequential
tonic
Non-motor
autonomic
behaviorarrest

\Unclassified

Presentation

Diagnosis

Manifestation

Seizure type

11/21/2020
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