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Not all EEGs are equal

ÅStandard EEG (20 minutes to 1 hour) 

ÅStandard EEG plus sleep stage 1-2

ÅSleep deprivation EEG

ÅLong-term EEG (24 h) 

ÅPresurgicallong term monitoring

Åvideo registration

ÅAt least 24 electrodes

ÅNo sedation (if needed melatonine?)

ÅInterictal versus ictal EEG



IctalEEG 

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

InterictalEEGs

ÅLikelihood to find epileptic abnormalities increases in sleep

ÅGeneralized epilepsies : interictalsometimes normal

ÅFocal spikes also possible in generalized epilepsies

ÅBackground activity and number of spikes : related to cognitive 
problems
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Event is captured
during EEG Seizure No seizure

Ictal tracé
Epilepsy diagnosis 

confirmed
Subclinical 

seizure

Normal EEG 
during event Is it a seizure?
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1. 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 is not necessary to always repeat EEG  during follow up.

But it should be repeated

1. When doubt about the diagnosis remains

2. When new seizure types occur

3. When new neurological problems arise 



3. EEG should not be normal before tapering 

of the anti-epileptic medication is considered

But EEG study after 2 years of seizure freedom is helpful

to evaluate the risk of recurrence



4. EEG has no routine place in the diagnosis of

- Head trauma

- Learning problems

- ADHD 

(EEG should not be done before start stimulants)

- Autism



3-р ҈ ƻŦ άƴƻǊƳŀƭέ ŎƘƛƭŘǊŜƴ ƘŀǾŜ ŜǇƛƭŜǇǘƛŎ 99D 
abnormalities 

What is the role of EEG abnormalities in other

neurodevelopmental disorders ?

- autism

- ADHD 



26 %



Kawataniet al, Brain and Development, 2012

EEG : Autism versus ADHD 

Autism :  52 %

ADHD  :   41 %
More centrotemporal spikes 



5. EEG studies are not necessary in simple febrile seizures

But EEG is helpful in complex febrile seizures 

(= epilepsy)



EEG in childhood : developmental issues 

ÅDominant rhythm moves from central to occipital
Åposterior-anterior gradient develops early on
ÅDominant rhythm at 6 years should be >= 8 Hz
ÅSlow activity (theta) physiological , but symmetric

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

ÅMany more artifactsand normal variants 
ÅEpileptic activity comparable to adults





Always includeECG 
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Ventricular extrasystoles
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Drowsiness: waxingandwaningof occipitalalpha
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Drowsiness: posterioralphais gone
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Sleep: Stage1 non - REM
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Sleep: Stage 2 non-REMsleep : vertexsharpwaves
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Sleep: Stage 2 non-REMsleep  spindles
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Sleep: Stage 2 non-REM sleep: K complexes
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Sleep Stage 3 non-REM sleep : delta activity(20-50%)
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Sleep: Stage 3 non-REMsleep: delta activity(20-50%)
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Sleep Stage 4 non-REMsleep: dominationof delta activity(>80%)
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REM- (RapidEye Movements)
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ProvocationbyHyperventilation

Left: 5 y old child, normalbackground activitybeforeHV is started. Right: after 2 minutesof HV
bilateralhigh voltage slowingdelta
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Intermittent photicstimulation: PhotoparoxysmalResponse 
Classificationof PPR (Waltzet 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 Type 1 : spikes over occipitalelectrodesόΨdrivingΩύ
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PPR Type 2: Parieto-occipitalspikes 
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PPR Type 3: Parieto-occipitalspikes whichspread to anteriorregions
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PPR Type 4: Generalizedspike-wavecomplexes

34



35



Childhoodabsence epilepsy(CAE) girl 7 y old. IctalEEG pattern, bifrontalonset
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Juvenileabsenceepilepsy(JAE), 
female, 13 y old. Generalizedepileptiformdischarge, 3.5 Hz spike and wave
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Female15y old with Juvenilemyoclonicepilepsy(JME)
Generalizedpoly-spikewaves(duringIPS)
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Boy 10 y old with LennoxGastautSyndrome. 
Generalizedparoxysmsof spikes followedbyshort postparoxysmalattenuation
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Male 24y old, frontal lobeepilepsy
Ictalsleep EEG: tonic seizure: fastactivity10-14Hz, and postictalattenuation.
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Boy, 2 ½ y old with SturgeWeber syndrome. Ictaltracé : Myoclonicseizure
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West syndromein 7 monthsold baby:
hypsarrhythmia: high voltage  irregularslow activity with multifocalspikes  and sharpwaves
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Interictalsleep EEG (2 ½ monthsold baby with flexionspasms)
disorganizedbackground activitywith veryfrequent generalizedepileptiformdischarges, and  short 
suppressionburst
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7 monthsbaby with contolledextensionspasms(West syndrome). 
Generalizedepilepticabnormalities
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5 daysold baby with EarlyInfantileEpilepticEncephalopathywith suppressionburst . 

Ohtaharasyndrome
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