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Summary

Modulation mechanisms of epileptogenicity by sleep: analyses by means of wide-band
electrocorticogram

Katsuya Kobayashi, Jumpei Togawa, Taku Inada, Masao Matsuhashi, Morito Inouchi,
Takayuki Kikuchi, Kazumichi Yoshida, Takeharu Kunieda, Riki Matsumoto, Akio Ikeda

A close relationship between epilepsy and sleep is well known, however, the correlation
between wide-band EEG and sleep has not been elucidated. Herein, by means of
electrocorticograms (ECoGs), we aimed to clarify the modulation mechanisms by sleep of
normal and epileptic brain activities. We recruited the medically intractable epilepsy patients
who underwent chronic subdural electrode implantation for presurgical evaluations. We
adopted the phase-amplitude coupling which is one of the methods to express the cross-
frequency coupling as an index of normal brain activity and epileptic high frequency oscillations
(HFOs) as that of epileptogenicity. To evaluate the occurrence of HFOs, we used the automatic
detector. PAC was higher in the posterior head region (temporo-parietal junction) than in the
anterior head region during awake and rapid-eye movement (REM) sleep, consistent with the
previous reports presenting that the posterior head region has a close relationship with the
construction and preservation of consciousness. Epileptic HFOs were more frequent during
slow-wave sleep and under propofol anesthesia, and less during wakefulness. These behaviors
of HFOs indicated the usefulness of analyzing HFOs under propofol anesthesia during epilepsy
surgeries.
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