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Not all EEGs are equal

A Standard EEG (20 minutes to 1 hour)
A Standard EEG plus sleep stage 1
ASleep deprivation EEG

ALongterm EEG (24 h)
APresurgicalong term monitoring

Avideo registration
A At least 24 electrodes

ANo sedation (if needethelatonine?)

AInterictal versusictal EEG



Ictal EEG

remains golden standard to confirm epilepsy diagnosis
ARare in short standard EEGs

Interictal EEGs

ALikelihood to find epileptic abnormalities increases in sleep
AGeneralized epilepsiesnterictal sometimes normal
AFocal spikes also possible in generalized epilepsies

ABackground activity and number of spikes : related to cognitive
problems
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. EEG is not necessary for the diagnosis of epilepsy
but it Is very helpful

- to classify the epilepsy
- to assess the severity of the epilepsy (risk factor)
- to differentiate epilepsy from

non-epileptic paroxysmal events



2. It I1s not necessary to always repeat EEG during follow up.
But it should be repeated
nen doubt about the diagnosis remains

W
When new seizure types occur
When new neurological problems arise

W N



3. EEG should not be normal before tapering
of the antrepileptic medication is considered

But EEG study after 2 years of seizure freedom is helpful
to evaluate the risk of recurrence



4. EEG has noutine place in the diagnosis of

- Head trauma
- Learning problems
- ADHD

(EEG should not be done before start stimulants)
- Autism



3p 2 2F AY2NXIf & OKACf

abnormalities

What is the role of EEG abnormalities in othe
neurodevelopmental disorders ?

- autism

- ADHD

I




Frequency of Epileptiform Discharges in the Sleep-Deprived Electroencephalogram in Children
Evaluated for Attention-Deficit Disorders
John J. Millichap, Cynthia V. Stack and J. Gordon Millichap
J Child Neurol 2011 26: 6 originally published online 17 August 2010

Frequency of Abnormal Electroencelphalograms (EEGs) in
Attention-Deficit Disorder Clinic Patients Who Slept Compared
With Those Who Stayed Awake

Normal Abnormal Total
EEG n (%) n (%) n
Sleep 408 (72.0) 159 (28.0)° 567
Awale 53 (93.0) 4 (7.0° 57
Total 48 | 163 624

? Fisher exact test, P = .0002. 26 %




EEG : Autism versus ADHD

Relation between EEG abnormalities and clinical entities.

PDD AD/HD

Autistic Asperger PDD-NOS  PDDwith  Total Combined type  Inattention type  Total

disorder  disorder AD/HD*
Number 15 32 17 51 64 17 5 22
Background abnormalities 5 (33%) 7 (22%) 2 (12%) 12 (24%) 14 (22%) 2 (12%) 0 2 (9%)
Paroxysmal discharges 8 (53%) 19 (59%) 6 (35%) 26 (51%) 33 (52%) 9 (53%) 0 9 (41%)
Diffuse 4 (27%) 11 (34%)  5(29%) 15 (29%) 20 (31%) 4 (24%) 0 4 (18%)
Foci at Fp-F 3 (204 < 3 (14%)
C-T 3 8 (36%)
P-O 2 5 (23%)
RS 1 0
Laterality Rt 3 - 52 0p 3 (14%)
Lt 1 3 (14%)

PDD, pervasive developmental opmental disorder not
otherwise specified; Fp-F, frontd i 0 landic spikes; Rt, right
side dominant; Lt, left side dom 4 1 A)

* Cases of PDD fulfilled the di

More centrotemporal spikes

Kawataniet al, Brain and Development, 2012



5. EEG studies are not necessary in simple febrile seizures

But EEG Is helpful in complex febrile seizures
(= epllepsy)



EEG in childhood : developmental iIssues

ADominant rhythm moves from central to occipital
Aposterioranterior gradient develops early on
ADominant rhythm at 6 years should be >= 8 Hz
ASlow activity (theta) physiological , but symmetric

AStage 1 and 2 sleep : most epileptogenic
ASleep spindles asymmetric, and longer duration up to 6 months

AMany moreartifactsand normal variants
AEpileptic activity comparable to adults



R. Liichinger et al. / Neurolmage 60 (2012) 1426-1439
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Ventrecular extrasystoles
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Drowsinesswaxingandwaningof occipitalalpha
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Drowsinessposterioralphais gone
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Sleep: Stagel norREM
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Sleep: Stage Mon-REMsleep vertexsharpwaves
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Sleep: Stage @on-REMsleep spindles
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Sleep: Stage 2 neREM sleep: Bomplexes
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Sleep Stage 3 neREM sleep : deli@activity (20-50%)
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Sleep: Stage Bon-REMsleep: deltactivity (20-50%)
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REM (RapidBEye Movementsg
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Provocatioroy Hyperventilation

Left 5 yold child, normalbackgroundactivitybeforeHV isstarted Rightafter 2 minutesof HV

bilateralhigh voltageslowingdelta
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Intermittent photic stimulation: PhotoparoxysmdResponse

Classificationf PPRWaltzet al. 1992)

PPR type Features

Type 1 Spikes/sharp waves in occipital areas, same
frequency as stimulation frequency

Type 2 Parieto-occipital spikes with posterior localized
biphasic slow waves

Type 3 Parieto-occipital spikes with posterior localized
biphasic slow waves which spread to anterior
regions

Type 4 Generalized spike-wave complexes
PHOTOCONVULSIVE
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PPR Typ2: Parieteoccipitalspikes
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PPR Type Parieteoccipitalspikeswhichspread toanteriorregions
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PPR Type &eneralizedpikewavecomplexes
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JuvenileabsenceepilepsyJAE),
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Boy 10 yld with LennoxGastautSyndrome
Generalizegharoxysm®f spikedollowedby shortpostparoxysmadttenuation

........................................................................

+

|

|

|

|

|
THi

/ WMWWMW 5
i i R A o N e N T N Y S N NI B =T

+

me“"mnlﬂlMMv

wJeﬂ/syj/;&

<< [WH]

<<|>>

[Standara __ -]|[2 [l [10secs _ -]|[Full scate | Lol (] [Fl=]

1691

N4 eV AN T Rl L A AN S RV e
M"\/\/‘/\r‘f WWWWW -[Fpi-F3 B+ Wak- dREM
MMMMM\\JWMWWMM —

[ AT ﬂiWwWMW -[ T2T4 B+

NI AN R TP g DA Mwmwwmww [Te-0z H+

e N e Ve vaf’kﬂuﬂJJKJM“ﬂH¢f¥fV’\/\\Vv/“‘“/\»\“M~NAA4\,g/f\v\&\u\,~pﬂf\u/‘/,\/fh‘\f\,f«u~”uﬁv\/ +

™

=

| ullmuw.

i

{
=
@

4

Note: 14 - Page:
1691

fast spikes follow by voltage attenuation




Male 24yold, frontal lobe epilepsy
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Boy, 2 Y2 gld with SturgeWebersyndrome Ictaltrace :Myoclonicseizure
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Westsyndroman 7monthsold baby:
hypsarrhythmia high voltageirregularslowactivity with multifocalspikes andharpwaves
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Interictalsleep EEG (2 #onthsold babywith flexionspasm¥
disorganizedbackgroundactivitywith veryfrequentgeneralizeaepileptiformdischarges, and short
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7 monthsbabywith contolledextensiorspasmg\Westsyndrome.
Generalize@pilepticabnormalities
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5 daysold babywith Earlylnfantile EpilepticEncephalopathwith suppressiorburst.

Ohtaharasyndrome
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