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Feasibility of magnetoencephalography and dynamic changes of epileptic discharges in

epilepsy patients after vagus nerve stimulation
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Fig. 1 MEG data displaying before (A) and after (B) elimination of magnetic noise from the stimulator
itself and stimulation using Maxfilter accompanied by (C) simultaneous EEG data.
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Fig. 2 An illustrative case that underwent VNS. (A) 3D surface MRI shows ECD clusters in the bilateral

posterior temporal and perisylvian regions before VNS. (B) After VNS, total number of MEG
spikes was decreased with 3D surface MRI showing smaller ECD cluster in the left posterior
temporal and perisylvian regions and scattered ECDs spreading in the right hemisphere. VNS,
vagus nerve stimulation; ECD, equivalent current dipole.
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Fig. 4 GMFT showed the proportion (%) of ABS was not changed but that of AUS was significantly
increased after VNS. The proportions of PBS and PUS were significantly decreased after VNS.
ABS, anterior bilateral spike; AUS, anterior unilateral spike; PBS, posterior bilateral spike; PUS,
posterior unilateral spike
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Summary

Feasibility of magnetoencephalography and dynamic changes of epileptic discharges in
epilepsy patients after vagus nerve stimulation

Koji Iida, Kota Kagawa, Akira Hashizume, Masaya Katagiri, Kaoru Kurisu

This study evaluated (1) the feasibility of magnetoencephalography (MEG) in vagus nerve
stimulation (VNS) and (2) the dynamic changes of epileptic spikes using equivalent current
dipole (ECD and gradient magnetic-field topography (GMFT) before and after VNS. Seven
patients were studied by MEG using the MaxFilter (Elekta-Neuromag) for elimination of
magnetic noise during VNS. GMFT evaluated predominant distributions (anterior, A/ posterior,
P) and then spreading patterns of the hemisphere(s) (unilateral, U/ bilateral, B) for pre-and
post-VNS MEG spikes. In all 7 patients, interpretable MEG data were obtained using the
MaxFilter. Before VNS, all patients had multiple ECD clusters or scatters in the bilateral
hemispheres. MEG after VNS revealed the similar distributions of the ECDs in 6 patients and a
single cluster in 1 patient. The number of total MEG spikes decreased without statistical
significance (p=0.16) after VNS. GMFT showed the proportion (%) of AB spikes was not
markedly changed but that of AU spikes was significantly increased after VNS. The
proportions of PB and PU spikes were significantly decreased after VNS. This study
demonstrates the feasibility of MEG in VNS patients. VNS produced dynamic changes in
epileptic spikes which were revealed by GMFT analysis.
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