REAFEEBUKNSFY

'l'oho;u University Repository

Joodoogooboodoogogboodgoogd
Joodoooogon

0ad Hyeon-Mi Park

[ 3358

Oo0oo 2005

URL http://hdl _handle._net/10097/22859




[EEN AN

K4 (Rg) HyeonMi Park

2 0 WM e + (E %)
% R R B % 3358 B
A 54 B A R 17 3 H 2 H
0 7 5 0 % G HLHSE 4 %5 2 TSN

ok 8 £ 2 H 23 H
B RERERMRERE T

A I = Comparison of MEG Spikes With and Without
Concurrent EEG Spikes in Extratemporal
Epilepsy
(PUBAZES T A AT B 1 5 I IR I R e ol
& Mk X B R 75 D LLIE T 9E)

(£ &)
WX EFEAELE B OE KB - R OB A — F

— 513 —



\)
7,

wmoX N R ®OF

Background : Magnetoencephalography (MEG) and electroencephalography (EEG) have
higher time resolution than any other neuroimaging techniques. Theoretically, scalp
EEG detects both tangential and radial components of a current source, whereas MEG
detects the tangential components only in a spherical volume conductor. Practically,
however, MEG is known to detect a large number of epileptic discharges without
concurrent activity in conventional scalp EEG in patients with epilepsy. Previous reports
have shown that M-spikes are often found more frequently and even exclusively in some
patients. Thus, source orientation alone can not explain the difference between MEG and
EEG to detect epileptic discharges. In the present study, the equivalent current dipole
(ECD) were analyzed for MEG spikes in patients with extratemporal lateral convexity
epilepsy. Location and strength of ECD of MEG spikes with concurrent EEG spikes were
compared to the MEG spikes without EEG spikes.

Materials and Methods : This study included 7 patients (4 female and 3 males, aged 15-44
years) with medically intractable patients with extratemporal epilepsy. All patients had
lateral convexity epilepsy, including 2 with frontal lobe lesions, 1 with parietal lobe
lesion, 2 with hemimegalencephaly, and 2 with non-lesional frontal lobe epilepsy,
confirmed by electrocorticography (ECoG) and chronic implantation of subdural grid
electrodes. Spontaneous interictal EEG and MEG were simultaneously measured in a
magnetically shielded room for 30 minutes with the patients in the drowsy to light sleep
states. Scalp EEG recording used international 10-20 system with anterior temporal
electrodes. MEG recording used whole head neuromagnetometer system with 122 or 204
spatial gradiometer (Neuromag Ltd., Helsinki). Interictal spikes in EEG and MEG were
reviewed separately up to 50 spikes were collected. Interictal spikes were identified using
the following criteria ; EEG spikes showing a regional and logical potential distribution
with bipolar and referential montages, and MEG spikes showing a clear morphology,
amplitude above background activity and each magnetic field distribution consistent
with the single dipole model in the corresponding brain region. We defined E/M-spike
as a spike appearing on both EEG and MEG simultaneously. E-spike as a spike appearing
only on EEG and M-spike as a spike appearing only on MEG. The sources of MEG

spikes were estimated by single dipole model and superimposed on T l-weighted MR
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image. The ECD location and strength were compared between the E/M-spikes and
M-spikes for each patients by the student's t-test.

Results & Discussion : The total number of MEG spikes detected in individuals, ranged
from 18 to 49 (mead 29.7). It was consisting of 9 to 20 (mean 13.4) E/M-spikes and 9
to 13 (mean 16.3) M-spikes. There was no significant difference in dipole localization
between the E/M-spikes and M-spikes. The moments of E/M-spikes were generally
larger than those of M-spikes. Case 1 and 2 showed significantly large (p<0.05). Case
3, 4, 5, and 6 had no significantly but large. And only Case 7 showed small without
significance. The present study found no statistical difference in the ECD localization of
MEG spikes between M-spikes and E/M-spikes, which suggests the clinical significance
of MEG to localize epileptogenic activity. The tendency of the smaller ECD moment of
the M-spikes than that of the E/M-spikes suggests that the source of tangential current
1s generally smaller in M-spikes than E/M-spikes. Theoretically, scalp EEG is known to
detect both radial and tangential currents. However, EEG may not overcome background
brain noise activity.

Conclusion : The similar localizations of E/M-spikes and M-spikes suggest that combina-
tion of MEG and EEG is useful to detect more interictal spikes in patients with
extratemporal epilepsy. The smaller tendency of ECD amplitude of the M-spikes than
E/M-spikes suggests that scalp EEG may overlook small tangential spikes due to
background brain noise. Localization value of M-gpikes is clinically equivalent to that of

E/M-spikes.
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