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Research for physiological function and epileptogenesis by analysis of high
frequency oscillations and phase amplitude coupling using scalp
electroencephalography
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Modulation index (MI) reflects the degree of pathological and physiological
phase-amplitude couplings between high frequency oscillations (HFOs) and slow waves in
electrocorticography. Children with epileptic spasms (ES) had high values of MI in the intracranial

video EEG (limura et al., 2018). We explored the MI of interictal epileptic discharges on scalp EEG
of a patient with ES secondary to a posterior quadrant leptomeningeal capillary malformation of
Sturge-Weber syndrome (SWS), who underwent two-staged surgery. We concluded that decremental MI on
scalp EEG could predict good seizure outcome in this patient with SWS and ES.

phase amplitude coupling



80Hz
High Frequency Oscillations (HFO)

phase amplitude coupling HFO
HFO
HFO  3-4Hz coupling
(limura 2017, limura 2018)
HFO phase amplitude
coupling
HFO phase amplitude coupling
HFO HFO
HFO phase amplitude coupling
HFO
HFO
HFO phase amplitude coupling
HFO
coupling HFO phase
amplitude coupling
Sturge-Weber 174
HFO phase amplitude coupling

Sturge-Weber



1/4

4 area
Phase amplitude coupling
Ml
MI
(p<0.01) M1
(p<0.01) MI
(p<0.01)

MI(30-70Hz2)

mn Post PCC

ss Post PQT

MI(30-70Mz)

phase amplitude coupling

biomarker

phase amplitude coupling

a0 o

- N

Modulation Index(MI)

MI
area
174

Left anterior

MI area 0.84

Right anterior

6
¥s
I
R4
A g 5
N\ =2 \ —
-— '
0
Pre PCC Post PCC Post PQT Pre PCC Post PCC Post PQT
Left posterior Right posterior
7
. 6 — AN
g8 —2.3H2
o
"4 1-2Mz
5 3 08 1Mz
=,
. L — )
Pre PCC Post PCC Post PQT Pre PCC Post PCC Post PQT
CMi=0508

Ml

Clinical Neurophysiology



3 3 0 0

limura Yasushi Sugano Hidenori Nakajima Madoka Higo Takuma Suzuki Hiroharu Mitsuhashi 130

Takumi Ueda Tetsuya Karagiozov Kostadin lgarashi Ayuko Otsubo Hiroshi Arai Hajime

Is decremental modulation index on scalp EEG a sign of good seizure outcome? A Sturge-Weber 2019

syndrome case with epileptic spasms

Clinical Neurophysiology 1499 1501
DOl

10.1016/j .clinph.2019.06.002

Hayashi Kino Jin Kazutaka Nagamori Chizuko Okanari Kazuo Okanishi Tohru Homma Yoichiro 96

limura Yasushi Uda Takehiro Takada Lynne Otsubo Hiroshi

Sudden unexpected death in epilepsy in the bathtub 2019

Epilepsy & Behavior 33 40
DOl

10.1016/j .yebeh.2019.04.009

Suzuki H, Sugano H, Nakajima M, Higo T, limura Y, Mitsuhashi T, Fusegi K, Kakita A, Otsubo H, 21

Arai H.

4  The epileptogenic zone in pharmaco-resistant temporal lobe epilepsy with amygdala 2019

enlargement.

Epileptic Disorders 252 264

DOl
10.1684/epd.2019.1075

YASUSHI TIMURA

Callosotomy followed by posterior quadrantectomy in sturge-weber syndrome

Europe Epilepsy Surgery Meeting

2018




Strong coupling between slow oscillations and wide fast ripples in children with epileptic spasms: Investigation of
modulation index and occurrence rate

77

2018

Strong coupling between slow oscillations and wide fast ripples in children with epileptic spasms: Investigation of
modulation index and occurrence rate

52

2018

YASUSHI TIMURA

Analysis of coupling between fast and slow oscillations in scalp electroencephalography for Sturge-Weber syndrome with
contralateral epileptic discharges

American Epilepsy Society annual meeting

2018

Strong phase-amplitude coupling between slow oscillations and wide fast ripples in children with epileptic spasms:
Investigation of modulation index and occurrence rate

21

2019




YASUSHI TIMURA

Epileptogenic high-frequency oscillations skip the motor area with drug-resistant multilobar epilepsy

48

2018

YASUSHI TIMURA

Analysis of coupling between fast and slow oscillations in scalp electroencephalography for Sturge-Weber syndrome with
contralateral epileptic discharges

48

2018

42

2019

YASUSHI TIMURA

Analysis of coupling between fast and slow oscillations in scalp electroencephalography for Sturge-Weber syndrome with
contralateral epileptic discharges

52

2018







