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Presurgical epilepsy evaluation



�� Phase IPhase I
�� HistoryHistory

�� VideoVideo--EEGEEG--MonitoringMonitoring
�� interictalinterictal EEGEEG--changeschanges
�� Clinical Clinical semiologysemiology
�� ictalictal EEGEEG--changeschanges

�� Structural imaging: high resolution MRIStructural imaging: high resolution MRI

�� Functional imaging: SPECT, PET, MRFunctional imaging: SPECT, PET, MR--Spectroscopy, functional Spectroscopy, functional 
MRI, MEGMRI, MEG

�� Neuropsychology incl. WadaNeuropsychology incl. Wada--testingtesting

�� Phase II Phase II 
�� Intracranial recordings: ForamenIntracranial recordings: Foramen--ovaleovale electrodes, epidural Pegelectrodes, epidural Peg--

electrodes, subdural strips and grid electrodes, depth electrodeelectrodes, subdural strips and grid electrodes, depth electrodess
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Non-invasive evaluation

•• Diagnostic and prognostic value of Diagnostic and prognostic value of interictalinterictal recordings recordings 

•• Differentiation of epileptic vs. nonDifferentiation of epileptic vs. non--epileptic seizures epileptic seizures 

•• Diagnostic value and limitations of Diagnostic value and limitations of ictalictal recordingsrecordings

•• Classification of epilepsy syndromeClassification of epilepsy syndrome

•• Localization of Localization of ictalictal onset zoneonset zone

•• Quantification of seizuresQuantification of seizures



Non-invasive evaluation

•• DiagnosticDiagnostic and and prognosticprognostic valuevalue of of interictalinterictal recordingsrecordings

•• Differentiation of Differentiation of epilepticepileptic vs. vs. nonnon--epilepticepileptic seizuresseizures

•• DiagnosticDiagnostic valuevalue and and limitationslimitations of of ictalictal recordingsrecordings

•• ClassificationClassification of of epilepsyepilepsy syndromesyndrome

•• LocalizationLocalization of of ictalictal onsetonset zonezone

•• QuantificationQuantification of of seizuresseizures



Interictal EEG: 
Conceptual considerations



Conceptual considerations

functionalfunctional deficitdeficit zonezone

irritativeirritative zonezone

seizureseizure onsetonset zonezone



Conceptual considerations

functionalfunctional deficitdeficit zonezone
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Conceptual considerations

functionalfunctional deficitdeficit zonezone
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Conceptual considerations

funktional funktional deficitdeficit zonezone

irritativeirritative zonezone

seizureseizure onsetonset zonezone
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Conceptual considerations
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EEG-findings in epilepsy patients

•• normalnormal

•• unspecific changesunspecific changes
•• slow background activityslow background activity
•• regional slow activityregional slow activity
•• generalized slow activitygeneralized slow activity

•• epilepsyepilepsy--typical changestypical changes
•• interictalinterictal epileptiformepileptiform discharges discharges 
•• ictalictal epileptiformepileptiform changeschanges

�� normal EEG doesn‘t exclude epilepsynormal EEG doesn‘t exclude epilepsy

�� abnormal EEG doesn‘t prove epilepsyabnormal EEG doesn‘t prove epilepsy



Slow activity



IRS

•• To distinguish fromTo distinguish from
•• slowing during sleepslowing during sleep
•• physiological slowing (temporal slowing in elderly physiological slowing (temporal slowing in elderly 

asymptomatic people)asymptomatic people)
•• EEGEEG--patterns like rhythmic temporal thetapatterns like rhythmic temporal theta--bursts of bursts of 

sleep (sleep (‚‚psychomotor variantpsychomotor variant’’))

•• Localization: generalized, regional or hemisphericLocalization: generalized, regional or hemispheric

•• Morphology: irregular or rhythmicMorphology: irregular or rhythmic



Rhythmic temporal theta of sleep 
(psychomotor variant)



Intermittent rhythmic slow
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Continuous slow

•• No No influeceinfluece of EEGof EEG--activation methodsactivation methods

•• Morphology: irregular Morphology: irregular –– polymorphpolymorph

•• Delta/thetaDelta/theta--frequencyfrequency

•• Regional continuous slow => correlates withRegional continuous slow => correlates with
•• acute or acute or subacutesubacute progressive growing structural lesionprogressive growing structural lesion

•• chronic static lesionchronic static lesion

•• after a migraine attackafter a migraine attack

•• after focal seizureafter focal seizure



IEDs: Definition



Interictal epileptiform discharges
Committee on Terminoloy of IFSECN

““distinctive waves or complexes, distinguished from distinctive waves or complexes, distinguished from 
background activity, and resembling those recorded background activity, and resembling those recorded 
in a proportion of human subjects suffering from in a proportion of human subjects suffering from 
epileptic disordersepileptic disorders……..““

�� Sharp wave Sharp wave -- Transient, clearly distinguishable from background activity, Transient, clearly distinguishable from background activity, 
with pointed peak at conventional paper speeds and a duration ofwith pointed peak at conventional paper speeds and a duration of 7070--200 200 
milliseconds (ms) milliseconds (ms) 

�� Spike Spike -- Same as sharp wave, but with duration of 20 to less than 70 ms Same as sharp wave, but with duration of 20 to less than 70 ms 
�� SpikeSpike--andand--slowslow--wave complex wave complex -- Pattern consisting of a spike followed by a Pattern consisting of a spike followed by a 

slow wave (classically the slow wave being of higher amplitude tslow wave (classically the slow wave being of higher amplitude than the han the 
spike) spike) 

�� Multiple spikeMultiple spike--andand--slowslow--wave complex wave complex -- Same as spikeSame as spike--andand--slowslow--wave wave 
complex, but with 2 or more spikes associated with one or more scomplex, but with 2 or more spikes associated with one or more slow low 
waves waves 



IEDs



IEDs: Sensitivity



Sensitivity
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No IEDs

•• Patients with focal epilepsiesPatients with focal epilepsies
•• Prolonged EEGProlonged EEG--monitoring for an average of 6.9 daysmonitoring for an average of 6.9 days
•• No No IEDsIEDs -- 19%19%

•• Possible explanationPossible explanation
•• samplingsampling--problemproblem
•• epileptic activity arising from some  regions (basal frontal lobepileptic activity arising from some  regions (basal frontal lobe, e, 

mesialmesial temporal lobe etc.) can not be registered on scalp EEGtemporal lobe etc.) can not be registered on scalp EEG
•• small areas of epileptic activity can not be registered on scalpsmall areas of epileptic activity can not be registered on scalp

EEG (at least  6 cmEEG (at least  6 cm22 of synchronized epileptic activity is of synchronized epileptic activity is 
necessary to record the activity in scalp EEG)necessary to record the activity in scalp EEG)

•• some patients show no changes even in invasive EEGsome patients show no changes even in invasive EEG



Factors that affect the occurrence of IEDs

•• children > adultschildren > adults

•• early onset of seizuresearly onset of seizures

•• TLE > FLETLE > FLE

•• AEDsAEDs
•• BenzodiazepinsBenzodiazepins, , PhenytoinPhenytoin reduce the spikes reduce the spikes 

•• postictalpostictal increase of spikeincrease of spike--frequencyfrequency



Sleep and the occurrence of IEDs

•• 30% epilepsy patients => 30% epilepsy patients => IEDsIEDs occur exclusively during sleepoccur exclusively during sleep

•• IEDsIEDs are more easily detected during sleep because the EEG is are more easily detected during sleep because the EEG is 
not contaminated by muscle and movement artifactsnot contaminated by muscle and movement artifacts

•• nearly all patients with nearly all patients with IEDsIEDs during sleep exhibit their first during sleep exhibit their first 
discharges within 15 to 30 minutes after sleep onset => sleep discharges within 15 to 30 minutes after sleep onset => sleep 
recordings can easily be performed on an outpatient basisrecordings can easily be performed on an outpatient basis

•• patients unable to fall asleep => sleep can be induced by chlorapatients unable to fall asleep => sleep can be induced by chloral l 
hydrate (preferable because no excessive beta is induced) or hydrate (preferable because no excessive beta is induced) or 
barbituratesbarbiturates

•• IEDsIEDs become more widespread, diffuse and become more widespread, diffuse and multifocalmultifocal during during 
NREM sleep NREM sleep 

FischFisch and So (2003)and So (2003)



Sleep deprivation and the occurrence of IEDs

•• normal baseline EEGs => repeat EEG after sleep deprivation has normal baseline EEGs => repeat EEG after sleep deprivation has 
a 30a 30--70% chance to show 70% chance to show IEDsIEDs

•• IEDsIEDs may appear even when the patient is awake => effect of may appear even when the patient is awake => effect of 
sleep deprivation is somewhat independent from the occurrence ofsleep deprivation is somewhat independent from the occurrence of
sleep during the recordingsleep during the recording

FischFisch and So (2003)and So (2003)



Additional electrodes
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IEDs: Specificity



Specificity: IEDs in healthy persons

•• healthy children => 2.2healthy children => 2.2--3.5%3.5%

•• healthy adults => 0.5%healthy adults => 0.5%

•• healthy adults with healthy adults with IEDsIEDs => epilepsy: 0=> epilepsy: 0--2.6% 2.6% 



IEDs: TLE



IEDs in TLE
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IEDs in mTLE



IEDs in nTLE



Medial vs. lateral spikes
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Bitemporal IEDs



Bitemporal intertical IEDs in mesial TLE

•• incidence of incidence of bitemporalbitemporal independent independent IEDsIEDs
-- scalpscalp--EEGEEG

-- 88--42%42%

-- ErgeneErgene ((EpilepsiaEpilepsia 2000;41:2132000;41:213--8): 61%8): 61%

-- invasive EEG: 100%invasive EEG: 100%

•• possible mechanismspossible mechanisms
-- bilateral damage in structures with similar bilateral damage in structures with similar 

thresholds of susceptibilitythresholds of susceptibility

-- dysfunction at a distance produced by an dysfunction at a distance produced by an 
epileptogenicepileptogenic focus located in a focus located in a contralateralcontralateral
homologous or nonhomologous or non--homologous locationhomologous location

•• incidence of bilateral incidence of bilateral mesialmesial temporal lobe temporal lobe 
sclerosis in autopsy studies: 41sclerosis in autopsy studies: 41--56% 56% 



Localizing value of uni- vs. bilateral IEDs

•• unilateral unilateral IEDsIEDs (lateralization index: 75(lateralization index: 75--100%) on scalp100%) on scalp--EEG predict EEG predict 
ipsilateralipsilateral seizure onset in 78seizure onset in 78--99%99%

•• patients with patients with bilateral bilateral IEDsIEDs on scalpon scalp--EEG have unilateral seizure EEG have unilateral seizure 
onsets in 50%onsets in 50%

•• influence of influence of uniuni-- vs. bilateral vs. bilateral IEDsIEDs on on outcome after epilepsy surgeryoutcome after epilepsy surgery
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IEDs: FLE



Interictal EEG in frontal lobe epilepsy:
general considerations

•• large cortical areas of the frontal lobe (large cortical areas of the frontal lobe (orbitofrontalorbitofrontal cortex, medial cortex, medial 
frontal cortex, frontal cortex, cingulatecingulate gyrusgyrus) are inaccessible to the scalp) are inaccessible to the scalp--EEGEEG

•• widespread epileptic discharges on scalpwidespread epileptic discharges on scalp--EEG, EEG, butbut circumscribed circumscribed 
irritativeirritative zone on zone on ECoGECoG
�� complex neuronal networks => rapid propagation of epileptic acticomplex neuronal networks => rapid propagation of epileptic activityvity
�� secondary bilateral synchrony => generalized or secondary bilateral synchrony => generalized or bifrontalbifrontal spike wave spike wave 

discharges in patients with unilateral frontal lobe epilepsy (esdischarges in patients with unilateral frontal lobe epilepsy (especially with pecially with 
epileptogenicepileptogenic zones in the medial zones in the medial parasagittalparasagittal convexity, the convexity, the orbitofrontalorbitofrontal
cortex or the cortex or the cingulatecingulate region)region)

•• focal epileptic activity on scalpfocal epileptic activity on scalp--EEG, EEG, butbut spatially extended spatially extended irritativeirritative
zone on zone on ECoGECoG
�� limited sensitivity of scalplimited sensitivity of scalp--EEGEEG



IEDs in FLE
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Secondary bilateral synchrony



IEDs in dorsolateral FLE



IEDs in supplementar sensorymotor epilepsy



IEDs: OLE and PLE



IEDs in OLE

•• extended longitudinal connections of occipital lobe => extended longitudinal connections of occipital lobe => 
IEDsIEDs in OLE with extended fieldin OLE with extended field

•• bilateral synchronic frontal, temporal or bilateral synchronic frontal, temporal or generalisedgeneralised
epileptiformeepileptiforme discharges => 30% of patientsdischarges => 30% of patients

•• anterioranterior--, mid, mid-- or. posterioror. posterior--temporal spikes => 40temporal spikes => 40--60% 60% 
of patientsof patients

•• isolated occipital spikes => 10% of patientsisolated occipital spikes => 10% of patients

•• headband montage and Oz electrode can be helpful for headband montage and Oz electrode can be helpful for 
localizationlocalization



IEDs in OLE



IEDs in OLE



Secondary bilateral synchrony in OLE



IID in PLE

•• 20% of patients show no spikes20% of patients show no spikes

•• presence of spikes => no localization valuepresence of spikes => no localization value

•• propagation => spikes often localized outside of propagation => spikes often localized outside of 
parietal lobeparietal lobe

•• ipsilateralipsilateral temporaltemporal

•• indepententindepentent bitemporalbitemporal

•• bifrontalbifrontal –– bilateral secondary synchronybilateral secondary synchrony



Noninvasive Evaluation

•• DiagnosticDiagnostic and and prognosticprognostic valuevalue of of interictalinterictal recordingsrecordings

•• Differentiation of Differentiation of epilepticepileptic vs. vs. nonnon--epilepticepileptic seizuresseizures

•• DiagnosticDiagnostic valuevalue and and limitationslimitations of of ictalictal recordingsrecordings

•• ClassificationClassification of of epilepsyepilepsy syndromsyndrom

•• LocalizationLocalization of of ictalictal onsetonset zonezone

•• QuantificationQuantification of of seizuresseizures



Differentiation of Differentiation of epilepticepileptic
vs. vs. nonnon --epilepticepileptic seizuresseizures

•• Seizures with loss of consciousness or with bilateral motor Seizures with loss of consciousness or with bilateral motor 
phenomenaphenomena

•• complexcomplex--focal seizures, generalized tonicfocal seizures, generalized tonic--clonicclonic seizures, seizures, 
generalized tonic seizuresgeneralized tonic seizures
•• Changes in Changes in ictalictal EEGEEG
•• Exception: supplementaryException: supplementary--motor seizuresmotor seizures

•• focal seizures without loss of consciousness = simple partial focal seizures without loss of consciousness = simple partial 
seizuresseizures
�� 1010--2020--System: 20% System: 20% ictalictal EEGEEG--changes (changes (LiebLieb 1976; 1976; DevinskyDevinsky 1988)1988)
�� Additional electrodes: 60% Additional electrodes: 60% ictalictal EEGEEG--changes (Bare 1994) changes (Bare 1994) 
�� Signal on scalpSignal on scalp--EEG EEG ÛÛ synchronized epileptic activity with involvement of synchronized epileptic activity with involvement of 

at least 6 cmat least 6 cm2 2 (Cooper 1965) to 10 cm(Cooper 1965) to 10 cm2 2 ((ThaoThao 2005)2005)



Differentiation of Differentiation of epilepticepileptic
vs. vs. nonnon --epilepticepileptic seizuresseizures

�� Overlap of movement and muscle artifactsOverlap of movement and muscle artifacts
�� characteristic patterncharacteristic pattern

�� postictalpostictal slowingslowing

�� EEG changes in nonEEG changes in non--epileptic seizuresepileptic seizures
�� Syncope: slowing Syncope: slowing �� electroelectro--cerebral inactivitycerebral inactivity
�� Muscle artifacts in convulsive syncopeMuscle artifacts in convulsive syncope

�� Other physiological parametersOther physiological parameters
�� ECG, blood pressure, EMG, eyeECG, blood pressure, EMG, eye--movementmovement
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EEG in syncope



Noninvasive Evaluation

•• DiagnosticDiagnostic and and prognosticprognostic valuevalue of of interictalinterictal recordingsrecordings

•• Differentiation of Differentiation of epilepticepileptic vs. vs. nonnon--epilepticepileptic seizuresseizures

•• DiagnosticDiagnostic valuevalue and and limitationslimitations of of ictalictal recordingsrecordings

•• ClassificationClassification of of epilepsyepilepsy syndromsyndrom

•• LocalizationLocalization of of ictalictal onsetonset zonezone

•• QuantificationQuantification of of seizuresseizures



EEG-seizure patterns in TLE



EEG seizure pattern: classification

•• localizationlocalization

•• morphologymorphology

•• time coursetime course

•• postictalpostictal EEGEEG--changeschanges

•• lateralization/localizationlateralization/localization--accuracyaccuracy



EEG ictal pattern: localization

•• focalfocal
�� invasive EEGinvasive EEG--monitoringmonitoring
�� scalpscalp--EEG EEG �� assignment to lobar assignment to lobar subcompartmentssubcompartments is not possibleis not possible

•• regionalregional
�� temporal vs. temporal vs. parasagittalparasagittal > 2:1 (bipolar); > 2:1 (bipolar); interhemisphericinterhemispheric > 2:1 (reference)> 2:1 (reference)

•• lateralized to one hemispherelateralized to one hemisphere
�� temporal vs. temporal vs. parasagittalparasagittal < 2:1 (bipolar); < 2:1 (bipolar); interhemisphericinterhemispheric > 2:1 (reference)> 2:1 (reference)

•• bilateral, lateralized to one hemispherebilateral, lateralized to one hemisphere
�� temporal vs. temporal vs. parasagittalparasagittal < 2:1 (bipolar); < 2:1 (bipolar); interhemisphericinterhemispheric < 2:1 (reference)< 2:1 (reference)

•• bilateral bilateral nonlateralizednonlateralized
�� no apparent amplitude difference between the two sides in a bipono apparent amplitude difference between the two sides in a bipolar lar 

longitudinal or referential montagelongitudinal or referential montage



EEG-ictal pattern: morphology

•• rhythmic, rhythmic, semirhythmicsemirhythmic or irregular activity of variable or irregular activity of variable 
frequency (Alphafrequency (Alpha--, Theta, Theta--, Delta, Delta--activity; ‘recruitmentactivity; ‘recruitment--
rhythms’)rhythms’)
�� significance of different frequencies (?)significance of different frequencies (?)

•• paroxysmal fast activityparoxysmal fast activity
�� close to scalp, neocortical activity (?)close to scalp, neocortical activity (?)

•• attenuationattenuation
�� generalized vs. focalgeneralized vs. focal

•• rhythmic spikingrhythmic spiking



EEG ictal pattern: time course

•• evolution evolution �� metamorphic seizure patternmetamorphic seizure pattern
�� increase of amplitudeincrease of amplitude

�� decrease of frequencydecrease of frequency

�� increase of spatial propagationincrease of spatial propagation

•• pattern at onset (PAO)pattern at onset (PAO)
�� first unequivocal first unequivocal ictalictal EEGEEG--change lasting for at least 3 secchange lasting for at least 3 sec

�� regional (‘initial focal pattern’)regional (‘initial focal pattern’)

�� hemispherichemispheric

�� nonnon--lateralizedlateralized

•• later significant pattern (LSP)later significant pattern (LSP)
�� significant change in the morphology and/or location of PAOsignificant change in the morphology and/or location of PAO

�� often regional or hemispheric (‘delayed focal pattern’)often regional or hemispheric (‘delayed focal pattern’)



EEG-seizure pattern

Pattern at onset:
rythmic theta-activity, regional right temporal
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EEG-seizure pattern

later significant pattern:
rhythmic alpha-activity, regional right temporal
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EEG-seizure pattern

Pattern at onset:
rhythmic theta-activity, non-lateralized

/�'�/+
/+���'
��'�0+
0+��+
�+�1'
/�"�/,
/,���"
��"�0,
0,��,
�,�1"

��'���"
0�-�0�'&

/�'�/(
/(�.(
.(��(
/�"�/)
/)�.)
.)��)



EEG-seizure pattern



EEG-seizure pattern



EEG-seizure pattern



EEG-seizure pattern: time course

•• clinical clinical significancysignificancy
�� pattern at onset = later significant patternpattern at onset = later significant pattern

•• explanation for evolution ‘nonexplanation for evolution ‘non--lateralized lateralized �� regionalregional’’
�� nonnon--lateralized pattern at onset lateralized pattern at onset ÛÛ farfar--fieldfield--potential from potential from mesialmesial temporal temporal 

lobelobe

�� later significant regional pattern later significant regional pattern ÛÛ propagation in the basal and lateral propagation in the basal and lateral 
temporal cortextemporal cortex

•• other seizure patternsother seizure patterns
�� ‘switch of lateralization’; ‘ping‘switch of lateralization’; ‘ping--pong seizures’pong seizures’

�� bilateral bilateral asynchronicasynchronic rhythms (difference in frequency at least 1 Hz)rhythms (difference in frequency at least 1 Hz)

�� mostly in patients with mostly in patients with bitemporalbitemporal epilepsiesepilepsies



EEG-seizure pattern: 
lateralization vs. localization accuracy

•• correct lateralizationcorrect lateralization

�� TLE: 76TLE: 76--85%85%

�� mesialmesial TLE: 81%TLE: 81%

�� unitemporalunitemporal spikes (90spikes (90--96%) vs. 96%) vs. bitemporalbitemporal spikes (75spikes (75--78%)78%)

�� unitemporalunitemporal spikes and spikes and ipsilateralipsilateral HA: 90% HA: 90% 

•• false lateralization: 1false lateralization: 1--13%13%

•• false lateralization more rare than false localizationfalse lateralization more rare than false localization



EEG seizure pattern: FLE



Ictal scalp-EEG in frontal lobe epilepsy

•• QuesneyQuesney (1993)(1993)
�� 72 patients72 patients

�� regional: 22%regional: 22%

�� hemispheric: 11%hemispheric: 11%

�� bilateral or generalized changes:  37%bilateral or generalized changes:  37%

�� no no ictalictal EEG changes: 11%EEG changes: 11%

•• Lee et al. (2001)Lee et al. (2001)
�� 26 patients; 112 seizures26 patients; 112 seizures

�� localized: patients => 42%; seizures 23%localized: patients => 42%; seizures 23%

�� lateralized: patients => 16%; seizures 13%lateralized: patients => 16%; seizures 13%

�� not helpful: patients => 42%, seizures => 64%not helpful: patients => 42%, seizures => 64%



FLE: ictal EEG recordings

•• In scalp EEG can be recorded only In scalp EEG can be recorded only ictalictal EEG changes EEG changes 
from lateral frontal cortex. The from lateral frontal cortex. The ictalictal activity, arising from activity, arising from 
orbitofrontalorbitofrontal-- and and mesialmesial frontal cortex as well as in frontal cortex as well as in gyrusgyrus
cingulicinguli can not be seen on scalp EEGcan not be seen on scalp EEG

•• Propagation in frontal lobe and in temporal lobes Propagation in frontal lobe and in temporal lobes 

•• False imitation of focal EEG changes in spatially False imitation of focal EEG changes in spatially 
extended extended ictalictal onset zoneonset zone

•• Bilateral secondary synchronyBilateral secondary synchrony



Ictal EEG in lateral FLE



Ictal EEG in medial FLE



Ictal scalp-EEG in mesial vs. lateral FLE
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Conclusion: Ictal scalp-EEG is of higher localizing value in lateral as 
compared to mesial frontal lobe epilepsy



The predictive value of scalp-EEG 
in frontal epilepsy

•• 54 patients with frontal 54 patients with frontal 
lobe epilepsylobe epilepsy

•• 38/54 patients (= 70.4%) 38/54 patients (= 70.4%) 
with lesionswith lesions

•• 16/54 patients (= 29.6%) 16/54 patients (= 29.6%) 
with normal MRIswith normal MRIs

•• focal betafocal beta--discharge at discharge at 
ictalictal onset:onset: 14/54 patients 14/54 patients 
(= 25.9%)(= 25.9%)

•• szsz. free:                              . free:                              
13/14 patients (= 92.9%) 13/14 patients (= 92.9%) 
with this pattern vs.                                     with this pattern vs.                                     
14/40 patients (= 35.0%) 14/40 patients (= 35.0%) 
without this patternwithout this pattern Worrell et al. Epilepsia 43:277-282 (2002)



EEG seizure pattern: 
OLE and PLE



Ictal EEG: OLE and PLE

•• LocalizationLocalization notnot possiblepossible
�� Regional Regional ictalictal onsetonset zonezone
�� ExtendedExtended ictalictal onsetonset zonezone in in 

temporotemporo--occipitaloccipital oror parietalparietal
regionregion

�� No No ictalictal EEG EEG changeschanges

•• quick quick propagationpropagation
�� FasciculusFasciculus longitudinalislongitudinalis

inferior inferior �� Temporal lobeTemporal lobe
�� FasciculusFasciculus longitudinalislongitudinalis

superiorsuperior oror FasciculusFasciculus
occipitofrontalisoccipitofrontalis superiorsuperior and and 
inferior inferior �� Frontal lobeFrontal lobe



EEG seizure pattern: 
lateralization and localiazation

accuracy



Ictal scalp-EEG

21%21%24%24%38%38%26%26%75%75%2%2%--3%3%generalizedgeneralized

4%4%21%21%12%12%3%3%--1%1%4%4%--mislateralizedmislateralized

2%2%7%7%4%4%----2%2%--3%3%mislocalizedmislocalized

6%6%28%28%16%16%3%3%--3%3%4%4%3%3%total total incorrectincorrect

4%4%7%7%--6%6%1%1%5%5%21%21%1%1%correctcorrect
lateralizationlateralization

69%69%41%41%46%46%65%65%24%24%90%90%74%74%93%93%correctcorrect
localizationlocalization

Total  Total  
n=486n=486

OLE    OLE    
n=29n=29

PLE     PLE     
n=56n=56

LFLE LFLE 
n=125n=125

MFLE MFLE 
n=51n=51

TLE TLE 
n=225n=225

NTLE NTLE 
n=47n=47

MTLE MTLE 
n=178n=178

Foldvary et al. Neurology 2001;57:2022-28
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