Visualization of propagating process in the seizure discharge
by use of cross-correlation analysis
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ABSTRACT

Electrocorticogram (ECoG) was recorded in one young adult suffering from medically refractory partial seizures a few weeks before
resection. ECoG of intractable focal epilepsy was analyzed using AR model, wavelet analysis and cross-correlation analysis. The
cross-correlation of the epileptic discharges was calculated between the electrodes in every unit of time, to get the phase shift. A contour map
of the phase shift and the sequential two-dimensional phase shift maps were utilized to localize the epileptic foci and to study their propagation
process. More than two epileptogenic foci were localized and two kinds of propagating process were shown. These investigations suggest that
epileptic phenomena can be caused by at least two kinds of mechanisms in one patient.
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Fig. 1. Electrode array on cerebral surface
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Fig. 2. Raw ECoG at seizure discharge
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Fig. 3. Power spectra of seizure discharge
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Fig. 4. 20 ECoG tracing (after filtering)

1474



AEabEgl &9 Hd 2% 914t 152 AN 3

(a)chl 7I1& (b)ch2 7]1& (c)ch3 71F  (d)chd 7]

it

(e)chs 71&  (f)ch6 7]&  (g)ch7 71&

()ch10 71 (kichll 71&  (chl2 7IE

(m)ch13 715 (n)chl4 71&

(t)ch20 715

(@chl?7 71&  ()chl8 71& (s)chl9 71&

a8 5 2 J1E Mol oI MR
AR Sl WA, wanE oy Xo)

Fig. 5. 20 Contour maps(Black shows the advanced
phase shift and white shows the delayed phase shift)
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Fig. 6. Seguential time-shift display at each electrode
over time [(@) 7 channel, {b) 13 channel}
(Black shows the advanced phase shift and white

shows the delayed phase shift)
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Fig. 7. Enlargements of portions of sequential
time-shift displays shown in Fig. 6
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