©
2013 2015

Novel intraoperative monitoring using near- infrared spectroscopy-visualization of
cortico-cortical network system
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We developed novel probes of near-infrared spectroscopy (NIRS) to measure
regional cerebral blood flow (rCBF) from brain surfaces. In a patient with brain tumor, stimulation to
the supplementary motor area, where the seizure onset zone existed, lead to increase in rCBF in the
primary motor area by intraoperative NIRS. In the other patients with brain tumor, stimulation to the
inferior frontal gyrus in the left side resulted in increase in rCBF in the su?erior temporal gyrus.
These results suggest that intraoperative NIRS could visualize cortico-cortical network system. In
future, intraoperative NIRS likely evaluates the language system as intraopeartive monitoring.

NIRS cortico-cortical network imonitoring cortical stimulation epilepsy surgery



100%

Near-infrared
spectroscopy, NIRS

Broca
Sato, et al., 2012
NIRS
NIRS
NIRS
NIRS
Broca Wernicke

NIRS

500Hz, 5-train

50Hz
5Hz
174
NIRS
NIRS
NRIS
3
NIRS
NIRS
4 NIRS

NIRS




O ThRoES) OTROER
® K DES)

3

3 mrRmeBEESN

| 0.02 mM*mnf
4 sec

| MO R DERNTT
TR LR (b, ¢

NIRS

NIRS

3 Broca

NIRS
5Hz 3

—lo.02mm*mm
5sec

SHzORETRVT
NoOF P URILT
LHEBLBELEL

5C

5B
58
3
N + #E.ISEC
% Fig. 2 T
! — i oo 1 — s oy
! A — B
5 ﬁ 0.02mM*mm
S50HzDRMT
Ch4—-Ch5—-Ch1(c
: BRLEHBEH
|2.Ss=r_ |
v 6.3sec - | : : ——
C ‘ ] D

Broca Wernicke
cortico-cortical network activity
NIRS

NIRS

Sato Y, Oishi M, Fukuda M, et al.:
Hemodynamic and electrophysiological
connectivity in the language system:
Simultaneous near-infrared
spectroscopy and electrocorticography
recordings during cortical
stimulation. Brain Lang. 123:64-67,
2012.

Fukuda M, Takao T, Hiraishi T, et
al.: Free-running EMG monitoring
during microvascular decompression
for hemifacial spasm. Acta
Neurochir 157:1505-1512, 2015,

DOI: 10.1007/s00701-015-2492-7.
Fukuda M, Takao T, Hiraishi T, et
al.: Pharyngeal motor evoked
potential monitoring during skull
base surgery predicts
postoperative recovery from
swallowing dysfunction. World
Neurosurg 84:555-560, 2015,

DOI: 10.1016/j.wneu.2015.04.023.
Fukuda M, Takao T, Hiraishi T, et



al.: Cortico-cortical activity
between the primary and
supplementary motor cortex: An
intraoperative near infrared

spectroscopy study. Surg Neurol Int.

2015,

DOI: 10.4103/2152-7806.153872
Sato Y, Fukuda M, Oishi M, et al.:
ctal near-infrared spectroscopy
and electrocorticography study of
supplementary motor area seizures.
J Biomed Opt 18, 2013,

DOI: 10.1117/1.3B0.18.7.076022.
Oishi M, Fukuda M, Yajima N, et al.:
Interactive presurgical simulation
applying advanced 3D imaging and
modeling techniques for skull base
and deep tumors. J Neurosurg
119:94-105, 2013

DOI: 10.3171/2013.3.JNS121109.
Fukuda M, Takao T, Hiraishi T, et
al.: Novel devices for
intraoperative monitoring of
glossopharyngeal and vagus nerves
during skull base surgery. Surg
Neurol Int. 2013,

DOI: 10.4103/2152-7806.

No Shinkei Geka
41:219-227, 2013,
http://dx.doi.org/10.11477/mf.143
6101949

NIRS
cortico-cortical activity

NIRS
cortico-cortical activity monitoring

NIRS

NIRS cortico-cortical
network activity monitoring

Fukuda M, Fujii Y, Springer Japan
(Tokyo), Neuroanesthesia and
cerebrospinal protection, 2015,
ppl85-192

2013, pp36-43

@
FUKUDA, Masafumi
@
AOKI, Hiroshi
A

TAKAO, Tetsuro
HIRAISHI, Tetsuya
SATO, Keisuke
SATO, Yosuke



