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Plastic changes in cortical activities and dysfunctional specificity following
treatment of movement disorders in orofacial region

NARITA, Noriyuki
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linvestigated the modulatory effects of use of a sensory trick on dystonic
abnormal muscles activities and related activation of primary sensorimotor cortex in patients with
oromandibular dystonia. Abnormal oromandibular dystonic muscle activities and related primary
sensorimotor cortex activities were decreased by placing candy in the mouth. Furthermore, injection of
botulinum toxin into the area of oromandibular dystonia led to significantly decreased abnormal
oromandibular dystonic muscle activities and related primary cortex activation, as well as improvements
in non-motor symptoms such as pain awareness and depressive mood state. Our findings indicate that both
sensory trick and botulinum toxin injection modulate cortical activities related to oromandibular
dystonia. In addition, such an injection improves both motor and non-motor symptoms in affected patients.
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Fig. 1 Sensorimotor cortex activities in left
hemisphere and jaw muscles activities of right side
under sensory trick OFF (A) and ON (B) (case)
Sensory trick OFF (A) presents the cortical activities
at rest, in contrast, sensory trick ON (B) presents the
deactivation in cortex and jaw muscles activities.
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Fig.2 Sensory trick ON vs. OFF (n=6)

Red anatomical label indications present the
significantly (p<0.05, paired t-test) deactivated
cortFi‘cal areas by sensory trick ON, as compared with

2 ON vs. OFF
ON OFF

®

MKG K61, Myotronics Co.
(Bio-Amp, NEC Co.)

(fNIRS ETG-100, HITACHI Co.)

®

1)



A Pre-treatment

Mm(L)

Mm(R)

Tm(L)

Tm(R)

AD(L) " -

AD(R) P Y "

SCM(L)
losmv
open § | 25mm

SCM(R)

Vertical

Antero/ ,, posterior ¢

Posterior

left £

open t, ] 600
mm/sec

Lateral

Velocity —_
2sec

B Post-treatment

Mm(L)

Mm(R) .

Tm(L) b " " . H o TNV

Tm(R)

AD(L)

AD(R)

scm(L)

losmv

%N b |o5mm
posterior 4
left £

open t | 600
" mmisec

SCM(R)

Vertical

Antero/
Posterior ~

Lateral

Velocity -
2sec

Fig. 3 Sensorimotor cortical activities (A/B) and jaw
muscles activities during pre- and post-treatment by
botulinum toxin type A (Botox®) injection case
Botox® injection decreased the cortical activities and
related jaw muscles activities.
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Fig.4 Cortical activations by the Botox® injection vs.
pre-treatment condition (n=7)

Red anatomical label indications present the
significantly (p<0.05, paired t-test) deactivated
cortical areas by the injection of Botox®, as compared
with pre-treatment condition.
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Table 1 Sensorimotor and psychiatric examinations
between pretreatment and post-treatment of Botox®
injections (n=7)

1 ®
Pre-treatment Post-treatment

Examinations
(x+SD) (x+SD) (pvalue)
Pain awareness 4.43%+331 1.14%+1.22 p=0.018
Chewing difficulty 557+3.41 214%1.77 p=0.006
Lip movement difficulty 3.43+4.61 1.5742.30 p=0.214
i i 94281 1.71%+2.36 p=0.493
Breathing difficulty 1.14+2.04 0.57%1.51 p=0.500
Tongue difficulty 2.71+3.86 2.29+2.98 p=0.649
aw opening difficulty 92,81 043113 p=0.102
Jaw closing difficulty 3.86+3.98 1.71+2.63 p=0.089
Eyes opening difficulty 3.14+4.49 1.00=%=1.41 p=0.212
Eves closing difficulty 0.86+1.46 0.43%1.13 p=0.604
Neck rounding difficulty 0.57+1.13 1.001.92 p=0.667
Dystoniascale 10.34%3.26 5.57%5.03 p=0.013
Depression 1.34+0.88 0.96+0.72 p=0.046
Somatization 0.88+0.77 0.5520.47 p=0.091
Somatization without pain 0.80+0.89 0.53%0.64 p=0.087

Awareness in pain and chewing difficulty, dystonia
scale, and psychiatric state in depression are
improved by the injection of Botox®, as compared with
pre-treatment condition.

®

Jaw



positioner

(1
26 2
2014 pp85-92

10

Narita Noriyuki  Effects of botulinum

toxin to psychiatric states in idiopathic
OMD, 10th International Congress on
Non-Motor Dysfunctions in Parkinson's
Related

Disease and Disorders

(NMDPD2014) 10

2014 12 3 9

5
® 27
2014 7
19 20
Narita Noriyuki, 3 Effects of

sensory trick on modulations in motor
behavior and activities in prefrontal and
parietal cortex in idiopathic oromandibular

dystonia, 18th International Congress of

Parkinson’s Disease and Movement
Disorders (MDS2014) 18
2014 6 7
14
. 6
Botox® 11
2013 9 1
2
11

2013 9 1

Narita Noriyuki, System neuroscience in

dentistry, International Conference on
Dental and Oral Health (ICDOH2013)

2013 8 18 23

26
2013 7 20
21

Narita Noriyuki, Cortical activities of

oromandibular dystonia and efficacy of
botulinum toxin- a case report, a combined
symposium on dystonia, spasticity and
botulinum toxin therapy (Dys-Spas-Bot
2013) 2013 6
5 11
1
Sensory Trick 122
2013 5 18 19

Narita Noriyuki, Oral somatosensory

association with visual cortex, 16th

Congress of the European Federation of
Neurological Societies (EFNS2012) 16
2012 9 7 13

o
NARITA, Noriyuki

10155997



