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A study of the impaired pain modulation system in the brain of BMS patients
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The pain modulation system in the brain of the BMS patients was
investigated using quantitative sensory testing and functional MRl to clarify the
pathophysiology of BMS which is one of the most_typical orofacial pain with unknown origin. In BMS
patients, temporal and spatial summation is facilitated as compared to healthy controls, in which
impaired pain modulation system of the brain is involved. Habituation was less significant in BMS
patients when noxious heat stimulation was applied at the lower lip. BMS patients report pain
reduction after gum chewing. At this moment, BMS patients showed facilitated activity of the Dorsal
Attention Network and increased connectivity between the thalamus and the inferior frontal gyrus

(pars opercularis).

fRI QST



1.
24593065
BMS
BMS
pain matrix
BMS
BMS
pain
matrix
BMS
15K11326 BMS
fMRI BMS
2.
3
(1) BMS Pain
Matrix
(2) BMS
(3) BMS Pain Matrix  Network
(connectivity)
Pain Matrix Network
Pain Matrix
Network
3.
D
fMRI (

fMRI

BMS
Peltier NC200
Peltier
Baseline32 32
40 32
Baseline32 48 32
Baseline32
T2
voxel

Statistical Parametric Mapping (
SPM) 8 MatLab2009b
a)
b) BMS
BMS
BMS BMS
32
32 16
16

(2) Free Surfer Voxel-based
morphometry ( VBM)

MATLAB2017a
SPM12 VBM
VAS

(©)
rsfMRI
Diffuse Tensor Imaging: DTI

Matrix
network

4 BMS
BMS
(3) rsfMRI
network

4,

(1) BMS



BMS

BMS
BMS
(2) BMS
BMS

BMS

VAS
VAS
BMS
BMS

(3) BMS Pain Matrix Network

(connectivity)
Resting functional MRI

default mode network graph based

network BMS
Pin Matrix Cluster
Global network analysis BMS

local network analysis

BMS

BMS

@) BMS

BMS

BMS

7
Khan J, Noma N, Imamura Y, Eliav E.
(2018) Effect of Pregabalin and
Diclofenac on tactile allodynia,
mechanical hyperalgesia and pro
inflammatory cytokine levels (IL-6,
IL-18) induced by chronic constriction
injury of the infraorbital nerve in rats.
Cytokine. 104: 124-129. doi:
10.1016/j.cyt0.2017.10.003.

Noma N, Iwasa M, Young A, Ikeda M,
Hsu YC, Yamamoto M, Inoue K,
Imamura Y. (2017) Orofacial pain and
headaches associated with exfoliation
glaucoma. J Am Dent Assoc. 148(12):
936-940. doi: 10.1016/j.adaj.
2017.04.010

Noma N, Hayashi M, Kitahara I,
Young A, Yamamoto M, Watanabe K,
Imamura Y. (2017) Painful trigeminal
neuropathy attributed to a space-
occupying lesion presenting as a
toothache: A report of 4 cases. J Endod.
43(7):1201-1206. doi:
10.1016/j.joen.2017.02.002.

Wada A, Shizukuishi T, Kikuta J,
Yamada H, Watanabe Y, Imamura Y,
Shinozaki T, Dezawa K, Haradome H,
Abe O. (2017) Altered structural
connectivity of pain-related brain
network in burning mouth
syndrome-investigation by graph
analysis of probabilistic tractography.
Neuroradiology. 59(5):525-532. doi:
10.1007/s00234-017-1830-2.

Hitomi S, Okada-Ogawa A, Sato Y,
Shibuta-Suzuki I, Shinoda M,




Imamura Y, Ono K, Iwata K. (2017) Summation and Changes in Grey

Enhancement of ERK phosphorylation Matter Volume-. 5th International
and photic responses in Vc¢/C1 neurons Congress on Neuropathic Pain, 2015.
of a migraine model. Neurosci Lett.

647:14-19. doi: 10.1016/j.neulet. 6.

Noma N, Shimizu K, Watanabe K, (1)

Young A, Imamura Y, Khan J. (2017) IMAMURA, Yoshiki
Cracked tooth syndrome mimicking

trigeminal autonomic cephalalgia: A 90176503

report of four cases. Quintessence Int.

48(4):329-337. doi: 10.3290/;.qi. @)

237688. SHINOZAKI, Takahiro

Noma N, Watanabe K, Sato Y,
Imamura Y, Yamamoto Y, Ito R,
Maruno M, Shimizu K, Iwata K.
(2017) Botulinum neurotoxin type A
alleviates mechanical hypersensitivity

50339230

IWATA, Koichi

associated with infraorbital nerve 60160115
constriction injury in rats. Neurosci
Lett. 637:96-101. doi: 10.1016/j.neulet. NOMA, Noboru
2016.11.043.

70386100

6 .

Shinozaki T, Kohashi R, Imamura Y. OKADA, Akiko
Change of brain gray matter volume in
BMS patients a functional study. 17th 10434078

Asian Academy of Craniomandibular
Disorders, 2017

Imamura Y. Burning mouth
syndrome, a neuropathic pain
condition? Invited Lecture, Orofacial
Pain- Core China 2017, 2017
Imamura Y, Shinozaki T, Noma N,
Okada-Ogawa A, Iwata K, Kohashi T,
Watanabe K, Shizukuishi T, Wada A,
Abe O. Spatial and temporal brain
responses to noxious heat stimuli in
Burning Mouth Syndrome. 6th
International Congress on Neuropathic
Pain, 2017

Shinozaki T, Kohashi R, Okada A,
Noma N, Imamura Y, Shizukuishi T.
Spatial and Temporal Brain Responses
to Noxious Heat Thermal Stimuli in
Burning Mouth Syndrome.
International Congress on Orofacial
Pain 2016, 2016.

Shinozaki T, Imamura Y, Iwata K.
Burning Mouth  Syndrome, A
Disordered  Condition of Pain
Modulatory System -—Activated and
Suppressed Brain Areas Evoked by
Noxious Heat Stimulation-. 5th
International Congress on
Neuropathic Pain, 2015

Imamura Y, Shinozaki T, Dezawa K,
Iwata K. Burning Mouth Syndrome, A
Disordered Condition of Pain
Modulatory System —Temporal




