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Consecutive steps in the 
management of refractory epilepsy

• Differential diagnosis 
• Exact diagnostics of type and 

pathophysiology of  epilepsy
• Pharmacotherapy - from monotherapy to 

rational polytherapy. 
• Social  care, occupational care  etc.
• Surgical therapy



DIAGNOSTIC METHODS

• Subjective and objective clinical data
• Non-invasive, semi-invasive video-EEG:

interictal, ictal
• Imaging and metabolic examinations: MRI, 

CT, SPECT, PET
• Neuropsychology and psychology

• Intracranial video-EEG: interictal, ictal





Surgical treatment comes into 
consideration

• in cases where the removal of the
epileptogenic lesion, e.g. tumour, is 
necessary

• in patients resistant to pharmacotherapy
• in about a third of the cases the use of

intracranial exploration precedes surgical 
treatment

• an exact localisation of the epileptogenic
zone
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Invasive video-EEG

• The cornerstone of epilepsy diagnostics is a 
video-EEG recording of the seizure. 

• An intracranial video EEG is necessary in the 
small proportion of epilepsy surgery candidates 
from whom scalp and semi-invasive recordings 
did not yield enough information about the 
location and extent of the epileptogenic zone. 

• For long-term exploration, electrodes are left 
intracranially for one or two weeks while 
sufficient data are gathered.



The following questions have to be 
answered:

• Where the SOZ is localised and how large is it? 
• Is the revealed SOZ the only source of habitual 

seizures?
• Is there an identified lesion that causes the seizures? 

Could be the lesion removed entirely or partially? 
• What are the risks of the removal of the SOZ? What is 

the relation between the epileptogenic cortex and the 
localisation of brain functions? 

• Which operation is more suitable: curative (resection) or 
palliative? 



Electric stimulation via 
implanted electrodes may 
provoke seizure activity and 
also enables a precise 
functional diagnosis of the the 
localisation of the eloquent 
cortex (which must be avoided 
during the operation).



Invasive EEG - intracranial EEG

• The invasive exploration is carried out through surgically 
inserted intracranial electrodes.

Long term monitoring:

• intracerebral electrodes (SEEG)
• subdural and  epidural electrodes
The risk of both approaches is similar, and most centres 

combine both methods depending on the targeted 
structure. The overal complication rate is approx. 5% 
(fever, headache, infections, CSF leak, focal
hemorrhage etc.)

Per-operative monitoring

• electrocorticography (ECoG )



Invasive video-EEG
• There are two main approaches: intracerebral and

subdural recordings.

• In the intracerebral approach, thin depth electrodes with 
5 to 18 contacts are stereotactically inserted in the brain 
(stereo-electro-encephalography, SEEG). In this way, 
almost all areas of the brain are accessible for 
exploration, including the brain sulci and deep structures. 
SEEG does not require craniotomy.

• In order to obtain subdural recordings, subdural
electrodes in the form of strips or grids (usually up to 128 
contacts) are placed on the surface of the brain after a 
craniotomy. This method is less accurate than
intracerebral recording, but easier.



Invasive video-EEG

• Generally, SEEG exploration of the 
mesiotemporal structures is considered 
standard, while the extratemporal explorations 
are carried out subdurally or by SEEG, 
depending on the location of the lesion, but also 
according to the concept of the respective 
centre.

• In some centres, epidural electrodes are also 
used. 

• Intraoperative electrocorticography (ECoG) is 
used as the main method in some centres; in 
others, this method is complementary to the 
long-term recordings. 



Non-invasive EEG

• optimum: spikes, complexes
• even non-specific abnormality is of great 

significance
• does not exclude coincidence of epileptic 

and non-epileptic seizure



Ictal invasive EEG can differ 
from the interictal EEG

• first changes may be discrete
• change of background activity
• initial desynchronisation
• waves and /or  spikes: rhythmic,  may 

synchronise, increase and spread
• postictal depression







Invasive EEG - subdural 
recording

• craniotomy
• strip  electrodes 

with 4 - 6 contacts
• grid electrodes with 

16 - 128 contacts
• easier than SEEG
• often combination 

with SEEG









Invasive EEG - SEEG

• stereotactical installation  (stereo-
electro-encephalography)

• depth electrodes with 5 - 18 contacts 
• almost all brain areas accessible 

including sulci  and subcortical
structures  





















Interictal lateral temporal discharge



Interictal periodic activity 



Interictal – el. Z



Interictal el. Z – spread to Fo



Subclinical seizure



Ictal – seizure onset



Ictal  cont.
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• Right handed male, 32 years old
• No FS, head trauma, cerebral infection
• Epilepsy onset - 15 years of age
• Refractory to CBZ, PHT, VPA, LTG, 

TPM, LEV
• Frequency of seizures 1-3 per month
• CPS occasionally generalized















• Sometimes epigastric aura+deja vecu
illusion, sometimes nonspefic feeling in 
the head, sometimes no aura

• Relationship of SOZ to lesion and 
eloquent cortex

Subdural grid not possible (Labbe´s vein)
SEEG 

















• Stimulation session
– Lateral contacts – only AD C´9-10
– Epigastric aura + déja vecu illusion (B´1-2 and C´1-2) –

habitual

• Wada test
• Temporal epilepsy, probably lateral onset
• Resection of hippocampus and partial lesionectomy

(dorsal part), awake craniotomy with mapping of 
speech reception (reading)

• Engel IA 3 yrs



• 39 years old right-handed man
• Without FS, head trauma, CNS infection
• First seizure (9 years of age)
• Gradually  increased frequency of 

seizures
• AED intractability

– PB, PTH, CBZ, VPA, LTG, TPM

• 5-20 partial seizures per month



• Seizure semiology:
– No aura, staring (motion arrest)
– Tonic contraction of the right part of the 

face
• Sometimes head version to the right
• Sometimes discrete oroalimentary

automatisms
• Sometimes limbs automatisms

– Amnesia, duration of the seizure up to 
30 seconds, without secondary 
generalization

– Postictal speech disturbance (aphasia), 
minimal postictal confusion









fMRI – VFT (verbal fluency task)
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• Incomplete lesionectomy + focal 
cortectomy

• No postoperative deficit
• Histology – DNET + oligodendroglioma

gradus I-II
• Engel IA – 4 years



Non-localized seizures

• Sz begin simultaneously in several lobes in one
or both hemispheres

• Sz arise independently in at multiple locations
• Technical limitations preclude identifying a 

discrete epileptogenec zone
• False SOZ hypothesis

Some patients are cured by resective surgery
despite poorely localized SOZ 


