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Simultaneous bicoherence analysis of occipital and frontal electroencephalograms in
awake and anesthetized subject to assess the conscious level
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A prominent alpha rhythm accompanying high bicoherence growth is often seen in
occipital awake EEGs in younger persons. With the induction of anesthesia, the occipital alpha
bicoherence peak disappears and a frontal alpha bicoherence peak appears. The occipital neural network is
spatially differently modulated from the frontal EEG in the regulation of consciousness and anesthesia.
On the other hand, in the elderly, & -6 bicoherence increased under deeper anaesthesia, similarly to
healthy adults, but alpha bicoherence growth was small irrespective of anaesthesia level. Frontal a
bicoherence growth in the elderl¥ EEG did not change with the depth of sevoflurane anaesthesia,
contrasting with the healthy adult showing anaesthesia-dependent change in alpha activity, indicating
that the neural network creating alpha waves may be modulated by aging.




(PNAS,2010;107:22665-

a ( )

a
(Anesthesiology 2010;112: 545-51)
a
o}

(J Neurophysiol, 2005;93: 2864-729)

1)

)

BIS

A-2000 BIS
(version 4.0; Aspect Medical
Systems, Natick, MA, USA)

a
a
BIS
10-20
(1) 10-20
BIS
a
a
a
2
0.1-0.3

0.6-0.8



0.5

80%

®

a a spindle wave

9

Kazuko Hayashi. Inappropriately low
bispectral index of the elderly during

emergence from sevoflurane
anaesthesia. Journal of Clinical
Anesthesia 2016, in press.

Kazuko Hayashi, Teiji Sawa. Falsely
reduced bispectral index during light
anaesthesia in the elderly. Eur J
Anaesthesiol 2016; 33:150-2.

DOI: 10.1097/EJA.0000000000000276

Hayashi K, Tanaka A. Effect-site
concentrations of remifentanil
causing bradycardia in hypnotic and
non-hypnotic patients. J Clin Monit
Comput 2015; Oct 13,26462495.
DO1:10.1007/s10877-015-9794-4

Hayashi K, Yamada T, SawaT. Comparative
study of Poincaré plot analysis using
short electroencephalogram signals
during anaesthesia with spectral edge
frequency 95 and Bispectral Index.

Anaesthesia 2015; 70: 310-317.
DO1:10.1111/anae.12885

Hayashi K. Mukai N. Sawa T. Poincare
analysis of the electroencephalogram
during sevoflurane anesthesia. Clin
Neurophysiol 2015:126:404-411.
DO1:10.1016/j-clinph.2014.04.019

Hayashi K. Mukai N. Sawa T. Simult
-aneous bicoherence analysis of
occipital and frontal electro-
encephalograms in awake and
anesthetized subjects. Clin Neuro-
physiol 2014;125:194-201.
DO1:10.1016/j-clinph.2013.06.024

65(8): 41-47, 2014.

1V-PCA

Vol .32(5)2012;814-820.
http://doi.org/10.2199/jjsca.32.814

Hayashi K, Shigemi K, Sawa T: Neonatal
electroencephalography  shows  low
sensitivity to anesthesia. Neurosci
Lett 2012; 517: 87-91.
DO1:10.1016/j -neulet.2012.04.028

16

. 62
. 2015/5/28-30(28)

(BIS )
19
2015/4/10-11

42
2015/02/10

.2014.11.18-21.

Hayashi K, Yamada T, Sawa T. A
comparative study of the EEG-return
plot with bispectral index monitoring.
The 9th International Symposium on
Memory and Awareness in Anesthesia



(MAA9), Tokyo, Japan, 2014.7.22.
o 3
. 61
, .2014.
5.16. 2013-133871
2013 06 26
JST , .2014.3.11.
Hayashi K. Poincaré analysis of the
electroencephalogram during
sevoflurane anesthesia. 2013-199987
Anesthesiology annual meeting, San 2013 09 26
Francisco, USA. October 12-16, 2013.
15
. 2013.7.5.
PCT/JP2014/065545
, s , 2014 06 12
. 60
.2013.5.23 -25.
’ L] ’ 7 (1)
. HAYASHI, Kazuko
. 60
.2013.5.23- 25. 40285276
3 3 ’ ’ (2)
: SAWA, Teiji
Amplitude-integrated EEG(aEEG ( in
60 .
2013.5.23-25. 10206013
14
. 2013.3.2.
14
2012.7.5-6.
. 59
. 2012.6.7-9
a
59
. 2012.6.7-9.




