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Evaluation of masseter oxygenation dynamics during wakefulness and sleep bruxism
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Awake and sleep bruxism is caused by excessive muscle activity, which
adversely affects the stomatognathic system, but also causes fatigue and pain in the muscles
themselves. In this study, we used a near-infrared tissue oxygen monitor (NIRS) that can measure
muscle oxygenation dynamics non-invasively in addition to the conventional evaluation of muscle
activity by electromyography, during bruxism and during recovery. The condition of the masseter
muscle was examined. We performed tasks assuming bruxism during awakening and measured
polysomnographs for bruxism during sleep. With continuous clenching, muscle oxygen saturation and
oxygenated hemoglobin concentration during the task decreased, and oxygenated hemoglobin
concentration increased. Sustained and rhythmic exercise gradually returned to baseline during the
recovery period.

NIRS



1)
Diurnal Bruxism
Teeth Contacting Habit: TCH 2

Sleep Bruxism

3)

4)

6)

40 60

Near-infrared spectroscopy NIRS

LED Source

Phaoto Detector

Probe

»——Human
Tizsue

Mear—Infrared

H1 ERMEHEREBRE-SEBLAETIO—T

5)

7

NIRS
NIRS astem
Hb14-2
NIRS
Horikoshi 8)
EVA

[X]2 NIRSO % & ik




50
180

30

es8 NIRS

24

8

10

60 15

BA1104, TEAC

10
38

46

9,10,11,12)

150

30 50

BMI 23

YA
Yol

3 REFORAMHLOHO—H

B4 77 LB () LR T S142T42 T () D—HI

15

i .
A . . s o .
'“E”Eefé"a"."xﬁ*"-Mw""»'*‘-"‘”“ I —— ,.\w..'/\/--/.vv.v/.'ﬂw ! \\\ MM.W\.M, »J'ﬂ““'-\,,,,x\f-. " b Ik Aﬂvlls_v_"‘k"’;”ﬂvmrwﬂ‘.w!w “q USRS
ALY . L )
e otk mipeomprr M Aty ey v | ARy »“”’"‘“"/\Mm A A e \"““l\’-‘*mv"“’""Mq‘.‘v‘W;ﬁfl‘y‘,’-"‘.‘.»'ﬂ“'vi"-wnw.’-"‘W."‘ WD
EEG(02-A1) \P 4 . EEG(02-A1) ! )
b aorenelrmnt S TR g M‘M“W«“'\"'“'“wf"{ K M '/"""M"\‘ ottt | M{_.m;"h.m,w\.-;\mg\q;'/-v/@\,,;w»'N‘ sl o AP 5 LB Y NS
Fosm i o EOG(L)
P e e e S M"”M"\"Nw'.ﬂrl‘ N 1 i o | oAb st e L e S O RPN A S ARV
EOG(R) Y U \\ # W EOG(R) v
/ \ !
Y T ) o A 4 0 0 0 0 G (L 1 OO T G U (R (RO [V [ {0 NP (SR 00 N [ 0 |9 I T
ECG £CG I
EMG(Ghin) EMG(Chin)
b b sl
EMG(MassL) EMG(MassL)
*_A“lr WA. ~ LA v
_EMG(MassR) _EMG(Hiassry)

%0 %
sto; 8011 | so, &
TotalHb 02 TotalHb 0.
OxHb 01 OxHb —
DyHb i

DyHo
5 BEREISFAXL(TFA0T109) D—H) B6 BEREFISF X L(OLUFUT)D—H)




1)

2)
3)

4)

5)
6)

7)

8)

9)

0%150sec oxHb 0%150sec dxHb gum oxHb sum dxHb

- ) /'/\/
50%30sec oxHb 0sec dxH grnde ailinienind
= — — —
[gi7 ﬁ@ﬁ#d)ﬂﬁﬁb&)d)Hbﬁ%ﬁﬂﬁE’\o)%% K8 HEER DA LMBBLEERY S T10 T DHOBRHBADRE
{01 50 02
gum St02 grind St02
— —
B9 HEER DA LHES LB, R 51T 10 OBFREMRE~OHE
NIRS
5 , , .138-164,2011.
TCH , 118(2), 2012.

. 4(2), 0-88, 2012.
Pain induced by a single simulated office-work session: time course and association with
muscle blood flux and muscle activity, V Strem, S Knardahl, JK Stanghelle, C Roe. Eur
J Pain. 13(8), 843-852, 2009.
Work-induced pain, trapezius blood flux, and muscle activity in workers with chronic
shoulder and neck pain, Strem V, Ree C, Knardahl S. Pain. 144(1-2), 147-155, 2009.
Mental Stress-induced Physiological Changes in the Human Masseter Muscle, O. Hidaka,
M. Yanagi, K. Takada, J Dent Res, 83(3), 227-231, 2004.
Blood oxygenation of masseter muscle during sustained elevated muscle activity in
healthy participants, S Suzuki, E E Castrillon, T Arima, Y Kitagawa, P Svensson, J Oral
Rehabil, 43(12), 900-910, 2016.
Oxygen saturation and electromyographic changes in masseter muscle during
experimental chewing of gum with harder texture. Horikoshi E, Ishikawa H, Yoshida T,
Tamaoki S, Kajii TS. Acta Odontol Scand. 2013;71(6):1378-85, 2013.
Haemodynamic changes in human masseter and temporalis muscles induced by different
levels of isometric contraction.Kim YJ, Kuboki T, Tsukiyama Y, Koyano K, Clark GT. Arch
Oral Biol. 44(8):641-650, 1999.

10) Reperfusion response changes induced by repeated, sustained contractions in normal

11)

human masseter muscle Shigeru Aizawa 1, Yoshihiro Tsukiyama, Kiyoshi Koyano,
Glenn T Clark, Arch Oral Biol. 47(7):537-43, 2002.
- ®R -




, 11, 107-115, 2005
12) Evaluation of tissue oxygen saturation of the masseter muscle during standardised teeth
clenching. Chiho Satokawa, Akira Nishiyama, Katsuhiko Suzuki, Shunsuke Uesugi,
Satoshi Kokai, Takashi Ono, J Oral Rehabil. ;47(1):19-26. 2020.



10 10 0 6

Kawahara Hiroo, Inoue Miho, Okura Kazuo, Oshima Masamitsu, Matsuka Yoshizo 17
Risk Factors for Tooth Loss in Patients Undergoing Mid-Long-Term Maintenance: A Retrospective 2020
Study
International Journal of Environmental Research and Public Health 6258 6258
DOl
10.3390/ijerph17176258
Suzuki Yoshitaka, Rompre Pierre, Mayer Pierre, Kato Takafumi, Okura Kazuo, Lavigne Gilles J 64
Changes in oxygen and carbon dioxide in the genesis of sleep bruxism: a mechanism study 2020
Journal of Prosthodontic Research 43 47
DOl
10.1016/j . jpor.2019.04.012
Abe Susumu, Miyagi Akane, Yoshinaga Kaoru, Matsuka Yoshizo, Matsumoto Fumihiro, Uyama Emi, 9
Suzuki Yoshitaka, Oshima Masamitsu, Okura Kazuo, Tanaka Eiji
Immediate Effect of Masticatory Muscle Activity with Transcutaneous Electrical Nerve 2020
Stimulation in Muscle Pain of Temporomandibular Disorders Patients
Journal of Clinical Medicine 3330 3330
DOl
10.3390/jcm9103330
tl tl I I I I 33
2020
(2186-2052)33 1  Page55-59(2020.12) 2186 2052

DOl




Suzuki Yoshitaka Rompre Pierre Mayer Pierre Kato Takafumi Okura Kazuo Lavigne Gilles J. 64
Changes in oxygen and carbon dioxide in the genesis of sleep bruxism: a mechanism study 2020
Journal of Prosthodontic Research 43 47
DOl
10.1016/j . jpor.2019.04.012
Hayama Rika, Kanemitsu Yukari, Goda Chisato, Abe Susumu, Okura Kazuo, Afroz Shaista, Goto Nami, 31
Raju Resmi, Dalanon Junhel, Oshima Masamichi, Rodis Omar, Okayama Yoshihiro, Kawano Fumiaki,
Matsuka Yoshizo
quality of life job satisfaction female dentists Japan 2019
Journal of Oral Health and Biosciences 79-86
DOl
10.20738/johb.31.2_79
, , , , , , , , 12
2019
39-106
DOl
10.11264/jjop.12.39
Shimada Akiko Ishigaki Shoichi Matsuka Yoshizo Komiyama Osamu Torisu Tetsurou Oono Yuka 46
Sato Hitoshi Naganawa Takuya Mine Atsushi Yamazaki Yoko Okura Kazuo Sakuma Yasushi Sasaki
Keiichi
Effects of exercise therapy on painful temporomandibular disorders 2019
Journal of Oral Rehabilitation 475 481

DOl
10.1111/joor.12770




Abe S. Noguchi N. Matsuka Y. Shinohara C. Kimura T. Oka K. Okura K. Rodis 0. M. M. 22
Kawano F.

Educational effects using a robot patient simulation system for development of clinical 2018

attitude

European Journal of Dental Education e327 e336
DOl

10.1111/eje.12298

2018

95 108

DOl

17 3 4

Kazuo Okura

Occlusal force control and digital dentistry

entisphere 4 International scientific meeting 5th asean plus & tokushima joint international conference

2019

Susumu Abe, Hiroki Mori, Eiji Tanaka, Tachibana Naoko, Murakami Ayu, Kazuo Okura, Yoshitaka Suzuki, Toshinori Okawa and
Fumiaki Kawano

Craniofacial morphology in OSA patients treated by oral appliance with and without sufficient effects

2019 World Sleep Congress

2019




Yoshitaka Suzuki, D Junhel, Kazuo Okura, Susumu Abe, Fumiaki Kawano and Yoshizo Matsuka

Three-dimensional accuracy of resin block through various measurement methods

International Association for Dental Research

2019

Kazuo Okura, Yoshitaka Suzuki, Susumu Abe, Fumiaki Kawano and Yoshizo Matsuka

Treatment effect of four different type splints for sleep bruxism

International Association for Dental Research

2019

’ s , , , , , Omar Marianito,

- TBL -

2019

2018

2019




TBL

2019

2019

, Arief Waskitho,

2019

2019




3D

2019

TBL

2019

2018

2019

10

2019




2018

, Afroz Shaista, Danalon Junhel C., , , ,

2018
2018
3
Gilles J Lavigne, Peter A Cistulli, Michael T Smith, Takafumi Kato, Kazuo Okura, Frank 2020

Lobbezoo, Samar Khoury, Barry Sessle, Kazuyoshi Baba, Kiyoshi Koyano, Peter Svensson, Yoshihiro
Tsukiyama, Guido M Macaluso, Sandoro Palla, Charles R Carlson, Taro Arima, Yuka Abe, Fernanda
R Almeida, Lene Baad-Hansen et al.

Quintessence Pub Co 224

Sleep Medicine for Dentists: An Evidence-Based Overview 2nd Edition 2020




2020

80

2019

199

(SUZUKI Yoshitaka)

(40581393) (16101)
(ABE Susumu)

(10359911) (16101)
(MATSUKA Yoshizo)

(90243477) (16101)







