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A new method for reducing hand spasticity using homeostasis of somatosensory
system
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There is clinical evidence that vibration stimulation of the palm of the

hand at about 100 Hz can reduce hand spasticity (stiffness of hand muscles). When investigating this
neural mechanism, we found muscle activity in the hand extensor muscle. The activity of the
extensor muscle is directed toward reducing hand clasping spasticity, suggesting that this effect
may be involved in the reduction of spasticity. In addition, a visual-somatosensory spasticity
reduction device was developed that simultaneously provides a visual image of hand movements while
receiving vibration stimulation to the palm of the hand. The excitability of corticospinal tracts
was increased when hand movements were simultaneously observed while receiving the vibration
stimulation and motor imagery of hand movements was further given in conjunction with these visual
images. The effect of vibration stimulation was further enhanced by the addition of visual images
and motor imagery of hand movements.



100Hz ( )

@

(D
@

long-loop
( 41 ) M1 E-£%0tyb7y7

2

long-loop

2 RE-FUEREEMBERKE

€))
7 22 111Hz
D

@
(Vibration) (Movie)

11

(Imagery)

@

¢ 3



long-loop

Brain Injury [1]

T e -
B A W A A | -I.- | .I.- .- - .-.-.. .-.-.- -.-.I .- - .- .-.-.- .- '
o gt e UG g T O e g RN e s I-I-I BN RN R NN NN .

RENH N (607D)
3 IRENRIE S DRI HRENEE

)
(Vibration)
(Movie)
) i EEFEREM(uV)
(Vibration)
400
(Movie)
300
Vibrati
(Imagery) Mopasion
( 200 Imagery i )
Vibration  Vibration
4) 100 Movie A L
0
El4 HALGFHETTOREBERHOEEROEL
Journal of

Behavioral and Brain Science [2]

[1] Kimura N, Sato M, Kobayashi Y and *Naito E Augmented activity of the forearm
extensor muscles induced by vibratory stimulation of the palm of the hand in
individuals with subacute post-stroke hemiplegia. Brain Injury
http://dx.doi.org/10.1080/02699052.2022.2048694, 2022.

[2] Kimura N, Furuta T, Miura G and *Naito E Combining motor imagery and action
observation with vibratory stimulation increases corticomotor excitability in
healthy young adults. Journal of Behavioral and Brain Science 12(5), 177-195, DOI:
10.4236/jbbs.2022.125010, 2022.




40
2021
12—17
DOl
Kimura N, Sato M, Kobayashi Y, Naito E
Augmented activity of the forearm extensor muscles induced by vibratory stimulation of the palm 2022
of the hand in individuals with subacute post-stroke hemiplegia
Brain Injury
DOl
10.1080/02699052 .2022 .2048694
Kimura N, Furuta T, Miura G, Naito E 12
Combining motor imagery and action observation with vibratory stimulation increases 2022
corticomotor excitability in healthy young adults
Journal of Behavioral and Brain Science 177—195

DOl
10.4236/jbbs.2022.125010

Zoom

2020




Zoom

2020

2019

27

2019

NICT

2019




37

2019

ICT 2019

2019

(Sato Mamiko)

(Kobayashi Yasutaka)







