MEG in epilepsy: in search of the primary irritative zone.
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One key application of MEG for clinical investigation is the mapping of

interictal ("between seizures") discharges during the presurgical evaluation

of epileptic patients. The goal of presurgical evaluation is to delineate

precisely the "epileptogenic zone" (EZ) in view of its resection. However,

the extent of regions presenting interictal discharges (the "irritative

zone", IZ) may be much larger than the actual epileptogenic zone. Therefore,

a key issue is to determine which subset of regions belongs to the EZ, or,

in other words, what is the primary irritative zone (IZ1).

We will illustrate on two cases novel strategies for defining IZ1, inspired

by experience arising from intracerebral EEG (stereotaxic EEG, SEEG). The

first strategy relies on the source localisation of interictal oscillatory

discharges. Indeed, oscillatory activity has been used classically in SEEG

as a marker of the EZ in the phase of seizure initiation. The second

strategy relies on a combination of (i) independent component analysis (ICA)

and (ii) of an analysis of co-occurrence of interictal discharges (initially

developed for SEEG, Bourrien et al 2005), performed across components. We

will show that in these two clinical cases, these strategies are efficient

for separating the IZ1 from other regions belonging to the secondary

irritative zone (IZ2).
