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Outline

* Important EEG information/pattern in some epilepsy syndromes




ILAE Proposal for Revised Terminology for Organization of Seizures and Epilepsies 2010

Electroclinical Syndromes and Other Epilepsies Grouped by Specificity of Diagnosis

One example of how syndromes can be organized:

= Lesnox-Gastaut syndrome (LGS)

- Epileptic encephalopathy with continuous
spike-and-wave during sleep (CSWS)*

= Landau-Kleffner syndrome (LKS)

Distinctive constellations/Surgical syndromes
= Mesial temporal lobe epilepsy with hippocampal
sclerosis (MTLE with HS)
= Rasmussen syndrome
= Gelastic sezures with hypothalamic hamartoma
= Hemiconvulsion-hemiplegia-epilepsy

Variable age at onset

- Familial focal epilepsy
wath variable foci
(childhood to adult)

= Progressive
myoclonus epilepsies
(PME)

= Reflex epilepsies

Arranged by typical age at onset’
—  p—— T +
Neonatal period Infancy Childhood Adolescence - Adult
= Benign neonatal - Febrile seizures’, Febrile ~ Febrile seizures”, Febrile seizures plus (FS+) = Juvenile absence epilepsy
seizures” seizures plus (FS+) = Early onset childhood occipital epilepsy [JAE)
- Benign familial - Benign infantile epllepsy (Panayiotopoulos syndrome) = Juvenile myocionic epilepsy
neonatal epdepsy = Benign familial infantile = Epilepsy with myodionic atonic (previously UME)
(BFNE) epilepsy (BFIE) astatic) seizures = Epilepsy with generalized
- Ohtahara syndrome - West syndrome = Childhood absence epilepsy (CAE) tonic-clonic seizures alone
= Early Myocionic = Dravet syndrome - Benign epilepsy with centrotemporal spikes = Autosomal dominant
encephalopathy - Myaclonic epilepsy in (BECTS) epllepsy with auditory
{EME) infancy (MEI) = Autosomal dominant nocturnal frontal lobe features (ADEAF)
= Myoclonic encephalopathy epilepsy (ADNFLE) = Other familial temporal lobe
in nonprogressive disorders = Late onset childhood occipital epilepsy epllepsies
- Epilepsy of infancy with (Gastaut type)
migrating focal seizures = Epilepsy with myodionic absences

Epllepsies attributed to and organized by
structural-metabolic causes
= Malformations of cortical development
(hemimegalencephaly, heterotopias, etc.)
- Neurocutaneous syndromes (tuberous sclerosis
complex, Sturge-Weber, etc.)
= Tumor, infection, trauma, angioma, antenatal and
perinatal insults, stroke, etc
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Epllepsies of
unknown cause




Epilepsy
Classification

2017

Epilepsy types

Combined

I_ﬁ':p:mnrb!dities

Epilepsy
syndromes
2022




2 O 2 2 ed: 20 March 2022 Accepted: 21 March 2022

SPECIAL REPORT

Epilepsia

ILAE classification and definition of epilepsy syndromes
with onset in neonates and infants: Position statement by
the ILAE Task Force on Nosology and Definitions

Sameer M. Zuberi! | Elaine Wirrell?© | Elissa Yozawitz’® | Jo M. Wilmshurst'® |
Nicola Specchio®® | Kate Riney®” ® | Ronit Pressler®® | Stephane Auvin'’'® |
Pauline Samia™ © | Edouard Hirsch?© | Santiago Galicchio™ | Chahnez Triki'* |
0. Carter Snead'® | Samuel Wiebe'®® | J. Helen Cross'”*® | Paolo Tinuper®® |
Ingrid E. Scheffer’>® | Emilio Perucca??**® | Solomon L. Moshé**?5%6 |

Rima Nabbout” ©

Received: 23 April 2021 [ Revised: 18 March 2022 Accepted: 21 March 2022

DOL: 10.1111/epi.17236

Epilepsia

SPECIAL REPORT

ILAE definition of the Idiopathic Generalized Epilepsy
Syndromes: Position statement by the ILAE Task Force on
Nosology and Definitions

Edouard Hirsch' @ | Jacqueline French®’® | Ingrid E. Scheffer’® | Alicia Bogacz® |
Taoufik Alsaadi®® | Michael R. Sperling®® | Fatema Abdulla’ | Sameer M. Zuberi® |
Eugen Trinka®'’® | Nicola Specn::hio11 ©® | Ernest Somerville”® | Pauline Samia”® |

Kate Rineyl"’15 | Rima Nabbout'®® | Satish Jain'’ | Jo M. Wilmshurst®® |
19,20

Stephane Auvin’®?’@ | Samuel Wiebe?X © | Emilio Perucca??%® |

Solomon L. Moshé**® | Paolo Tinuper®? | Elaine C. Wirrell”’ ®

18/09/65

Received: 24 April 2021 Revised: 16 March 2022 Accepted: 17 March 2022

DOL: 10.1111/epi.17241

Epilepsia

SPECIAL REPORT

International League Against Epilepsy classification and
definition of epilepsy syndromes with onset in childhood:
Position paper by the ILAE Task Force on Nosology and
Definitions

Nicola Specchio' ©® | Elaine C. Wirrell>® | Ingrid E. Scheffer’® | Rima Nabbout'® |
Kate Riney>®® | Pauline Samia’® | Marilisa Guerreiro® | Sam Gwer’ |

Sameer M. Zuberi' | Jo M. Wilmshurst''® | Elissa Yozawitz'?® | Ronit Pressler>® |
Edouard Hirsch® | Sam Wiebe”®® | Helen J. Cross'®® | Emilio Perucca”®® |

Solomon L. Moshé”’ @ | Paolo Tinuper™? | Stéphane Auvin®®

Received: 23 April 2021 \ Revised: 12 March 2022 | Accepted: 16 March 2022

DOI: 10.1111/epi.17240

Epilepsia

SPECIAL REPORT

International League Against Epilepsy classification and
definition of epilepsy syndromes with onset at a variable
age: position statement by the ILAE Task Force on Nosology
and Definitions

Kate Riney?® | Alicia Bogacz® | Ernest Somerville**® | Edouard Hirsch®’*® |
Rima Nabbout®'®'@ | Ingrid E. Scheffer?® | Sameer M. Zuberi'3* |
Taoufik Alsaadi'®® | Satish Jain'® | Jacqueline French!’® | Nicola Specchio®® |

Eugen Trinka??**'® | Samuel Wiebe*?® | Stéphane Auvin®**#*@© |
27,28

Leonor Cabral-Lim* | Ansuya Naidoo | Emilio Perucca®™® |
Solomon L. Moshé**2® | Elaine C. Wirrell*®*® | Paolo Tinuper®***



(A)

(8)

1wk Imo6mo 1yr 6yrs 12 yrs 18 yrs 1wk Imo6mo 1yr 6 yrs 12 yrs 18 yrs
Neonate Infant Child Adolescent Adult Neonate : Infant Child | Adolescent ‘ Adult
FOCAL EPILEPSY SYNDROMES Mesial Temporal Lobe Epilepsy with GENERALIZED EPILEPSY SYNDROMES Juvenile Myoclonic
Hippocampal Sclerosis Epilepsy

Infantile Epilepsy

Self Limited (Familial)
Neonatal Epilepsy

Self-limited Familial Neonatal and

Self-Limited (Familial)
Infantile Epilepsy

Self-Limited Epilepsy with Centro-
Temporal Spikes

Self-Limited Epilepsy with
Autonomic Seizures

Sleep-Related Hypermotor
(Hyperkinetic) Epilepsy

<~

Childhood Occipital
Visual Epilepsy

—all;—

Photosensitive Occipital Lobe Epilepsy

Familial Focal Epilepsy with
Variable Foci

<

Familial Mesial Temporal
Lobe Epilepsy

+

Childhood Absence
Epilepsy

e

Epilepsy with Generalized
Tonic-Clonic Seizures Alone

|
Juvenile Absence
Epilepsy

|
Epilepsy with Eyelid
Myoclonia |
Epilepsy with Mvociunic|
Absences
Myoclonic Epilepsy in
Infancy

- =

|
Epilepsy with Reading-

Genetic Epilepsy with Febrile | Induced Seizures

Seizures Plus

(C)

1wk lmo6mo 1yr 6yrs 12 yrs 18 yrs

Neonate Infant Child Adolescent ‘ Adult
Syndromes with Developmental and Epileptic Encephalopathy and
Syndromes with Progressive Neurological Deterioration

Infantile Epileptic Spasm

Syndrome
>
‘ Develo ilepti
< pmental and/or Epileptic
Early Infantile Encephalopathy with Spike-Wave
Developmental and Activation in Sleep
Epileptic
Encephalopathy

Lennox Gastaut
Syndrome

Epilepsy with Myoclonic-
Atonic Seizures

Dravet -
e

Epilepsy in Infancy
with Migrating Focal

Seizures
Rasmussen

'.‘ Syndrome

Febrile Infection-Related Epilepsy Syndrome
|
Progressive Myoclonus Epilepsy

Gelastic Sefzures with
Hypothalamic Hamartoma

i 3 —_—
EPI\EDSV with | Hemiconvulsion-
Auditory Features ‘ Hemiplegia-Epilepsy
1wk 1me6mo 1yr 6yrs 12 yrs 18 yrs 1wk 1mob6mo 1yr 6 yrs 12 yrs 18 yrs 1wk 1mo6mo 1vr 6vrs 12 wrs 18 vrs
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I Mandatory

Alerts

Exclusionary

* Criteria that must be
present to diagnose
the syndrome

Absent criteria in vast
majority of patients
but rarely can be seen

Rethink the diagnosis
R/O other conditions

e Criteria that must
be absent to
diagnose the
syndrome
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Syndrome Core Diagnostic Criteria

Seizure type

EEG (interictal)

Age at onset
Development at onset

Neurological exam

Are MRI or Ictal EEG
required For Dx

Other studies-genetic

Syndrome without
laboratory confirmation
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Clinical
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Interictal Ictal
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EEG Diagnostic Criteria in epileptic syndrome

EEG (interictal)

Ictal EEG required For Dx




Self-limited epilepsy with centrotemporal
spikes (SeLECTs)

“ Previous : BRE-Benign Rolandic Epilepsy

: BECTS-Benign epilepsy with centrotemporal spikes




SelLECTs EEG Diagnostic Criteria
—_“_

EEG (interictal)

Sustained focal slowing not
High amplitude C-T limited to postictal

biphasic epileptiform | |, Persistently unilat C-T SW on
abnormality serial EEG

* Lack of sleep activation of CT SW

Ictal EEG required For Dx No need for ictal EEG

\
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High Pass Filte... *




SelLECTs exclusion

* R/O by atypical history context, EEG exclusion, imaging

* Imaging: R/O structural lesion, FCD etc

* Example of the 3 previous pages is EEG of patient who has
left hemispheric encephalomalacia
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Sleep-related hypermotor (hyperkinetic) epilepsy
(SHE)




SHE EEG Diagnostic Criteria
| Wiandstory | [ esclusionary T

EEG (interictal)

Ictal EEG required For Dx  Not required

N




Genetic Generalized Epilepsies

Idiopathic Generalized Epilepsies Epileptic Encepha[apathy

Epilepsy with
Myoclonic-Atonic Seizures

Childhood Juvenile L EMALS
Absence Absence |

Epilepsy Epilepsy
CAE JAE

Epilepsy with
Eyelid Myoclonia
EEM
Juvenile :
Epilepsy with Myoclonic Epilepsy with
Generalized : Myoclonic Absences
Tonic-Clonic Epilepsy EMA
SeizuresAlone JME
GTCA

Myoclonic Epilepsy ~ Deyelo pme ntal
in Infancy

MEI Encephalopathy
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CAE EEG Diagnostic Criteria

O A i sy

EEG (intericta
G (interictal) Paroxysmal 3 (2.5-4)Hz ¢ Unilatd/c Diffuse B/G
gen S/W * No3HzS/Wd/c BRI

during HV in
untreated pt P
Background OIRDA 21% * Persistent ="
slowing B/G
Ictal EEG required For Dx No need, but . Typical staring

untreated pt will have without EEG
a recorded absence sz

on routine EEG.

N\
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JAE EEG Diagnostic Criteria

O sy

EEG (interictal)
Paroxysmal 3 -5.5 Hz

gen S/W

Ictal EEG required For Dx No need, but
untreated pt will have

a recorded absence sz
on routine EEG.

N\
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No 3-5.5 HzS/W  EERCLliEIaiele:1Re /e
d/c during HV in  ERELCERLL

untreated pt slowing

) * Typical spell
Persistent with no EEG
slowing B/G correlate
without sedative
drug <8, >20Yrs
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Ictal EEG CAE vs.

Ictal EEG JAE

More disorganized d/c in JAE
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JME EEG DiagnosticCriteria

I T O

EEG feas) ° 3 5 5 HZ gen S/W Gen slow SW < 2. 5 Hz

e GPSW Unilat focal d/c
Focal slowing

Diffuse b/g slow that is not
postictal
Myoclonic sz but no GPSW

Ictal EEG required For Dx Not required <8, > 40yrs
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Normal

EEG in treated JME
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EEG in treated JME

Isolated/subtle
abnormal
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GGE Genetic Generalized Epilepsies

Idiopathic Generalized Epilepsies Epileptic Encephalopathy

Epilepsy with
| Myoclonic-Atonic Seizures
Childhood Juvenile \ . EMALS N
Absence Absence s - St
Epilepsy Epilepsy —
CAE JAE

Epilepsy with New term = EEM

Eyelid Myoclonia
EEM
Juvenile .
Epilepsy with Myoclonic Epilepsy with
Generalized ;
Tonic-Clonic EpIIEpSV EMA
Seizures Alone JME
GTCA

Myoclonic Epilepsy DEVEIOp mental
in Infancy

ME] Encephalopathy
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EEM EEG Diagnostic Criteria

EEG (interictal)
ntericta Eye closure and intermittent Gen slow SW<2.5Hz

PS produces 3-6 Hz GPW, gen Uilkisiecs] el
, Focal slowing
polyspikes

Diffuse b/g slow that is not
postictal

Lack of EEG correlate w
typical event

Ictal EEG required For Dx Not required
<2,>14Yrs
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Infantile epileptic spasms syndrome
(IESS)

“ Previous: West syndrome




IESS EEG Diagnostic Criteria
L | wedsew [ E | elusionary

EEG (interictal) .
Interictal

+  Hypsarrhythmia Interictal Ictal
. Multifocal/focal d/c * Normal EEG Normal EEG

(might be seen early after spasms) * SB pattern during clinical
spasms

Ictal EEG required For Dx  No need for Ictal EEG.
If no hypsarrhythmia
or no epileptiform
discharge — need Ictal

EEG. ‘

EST_EEG COURSE 2022




Hypsarrhythmia pattern

* Abnormal interictal high amplitude waves and a background of
irregular spikes

* Wakefulness: continuous high amplitude (> 200 Hz), gen
polymorphic slowing

: ho organized background

: multifocal spikes




Modified Hypsarrhythmia

* Hypsarrhythmia with interhemispheric synchrony
* Hypsarrhythmia with voltage asymmetries

* Hypsarrhythmia with focus of abnormal discharges
* Hypsarrhythmia with episodes of attenuation

* Hypsarrhythmia consisting primarily of high voltage slow activity with

few sharp waves or spikes

EST_EEG COURSE 2022
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Modified hypsarrhythmia-IESS
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Electrodecrements
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LGS EEG Diagnostic Criteria
L | wedsew [ E | elusionary

EEG (interictal)

IEPIIE] PPR at iow f Persistent focal
* Gen slow< 2.5 Hz SW ot IoWTg
(suggest CLN2) abnormal
complexes :
without gen

* Gen PFA in sleep slow SW

Ictal EEG required For Dx  Not required.
But if strongly
consider myoclonic-

atonic seizure
syndrome.
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LGS: EEG-bipolar montage
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LGS: EEG-average montage
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DEE-SWAS, EE-SWAS

* New term: Developmental and/or Epileptic encephalopathy
with Spike-wave Activation in Sleep

* Previous term: CSWS/ESES




DEE/EE-SWAS EEG Diagnostic Criteria
e M I ===

EEG (interictal)

* Slow (1.5-2 Hz) spike and * GenPFrAIn
wave in NREM sleep sleep (LGS) e
e Abnormality activated in * Genslow s/w
sleep in both awake
and asleep

stage (LGS)
Ictal EEG required For Dx  Not required

Sleep EEG Needed
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Epilepsy with Myoclonic-atonic seizure




Epilepsy w myoclonic-atonic seizure EEG Diagnostic Criteria

EEG (interictal) «  Gen 2-6 Hz spike and wave
* Polyspike/wave

e GenPFAinsleep

e GenslowS/W

* PPR atlow Fq * Hypsarrhythmia
 Persistent focal

abnormality

Ictal EEG required For Dx  Not required.
But if suspicious of
LGS, epileptic spasms
Ictal EEG should be
recorded.
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EEG: Epilepsy w myoclonic-atonic seizures
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Summary: Pattern that we have learned

* SeLECTs

* SHE

* CAE/JAE/JME

*EEM

* |IESS

* LGS

- DEE/EE-SWAS

* Epilepsy with myoclonic atonic




Syndrome Core Diagnostic Criteria

Seizure type

EEG (interictal)

Age at onset
Development at onset

Neurological exam

Are MRI or Ictal EEG
required For Dx

Other studies-genetic

Syndrome without
laboratory confirmation
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Thank you for your time






