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Development of neurorehabilitation technique using noninvasive spinal cord
stimulation
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Development of an effective rehabilitation method based on scientific
evidence is an important subject while the clinical application of regenerative medicine to the
spinal cord injured person has become realistic. A recent study showed that epidural spinal cord
stimulation restored lower limb motor function of a person with complete spinal cord injury.
However, this method requires the implant of epidural electrodes in their body, and is not used much

in rehabilitation.

In this study, a transcutaneous spinal cord stimulation method, which is a noninvasive method of
stimulating the spinal cord, was established. Furthermore, it was revealed that spinal cord circuits
which was activated by this method are strongly affected by somatosensory input.



5,000

(central pattern generator;

CPG
( CPG
)
1
Ims OmA-100mA
®
1
©)
|
EMG - (\
FOERR\ 2
@
€Y

50ms)

CPG)

- [ERE
OBEEB
QR LI E R
GOXIAI_LHIB B R

- RIS
EAIREMERRZE

1. 281 0OBEX

CPG



OREER @R LFIEZ B O LFIEZ B

0.1 mV
10 ms
2. 3DELBZHGBRUBTCOEMRIIGEDEN
(2 —REORIS K ZHEDORIL)
@
(
3)
A 1 ATvEYY B w  HIESE
WIILAR -
WA oF
mV 1]t 40
1mV @% " =1
Rj: it
LE(E w  ARBEZSEER
£S5 A% S o
e
2mv A \/\ - ig )
f\*%*i)%is""ﬁ
3. FEMIRTYEVY (A BLUR LY F (B) ICKBBHRFSEDEL
9
Nakagawa K, Masugi Y, Saito A, Obata H, Nakazawa K, Influence of motor imagery on
spinal reflex excitability of multiple muscles, Neuroscience Letters, , 6:668,

pp.55-59. DOI: 10.1016/j.neulet.2018.01.015.
Kaneko N, Masugi Y, Yokoyama H, Nakazawa K, Difference in phase modulation of
corticospinal excitability during the observation of the action of walking, with
and without motor imagery, Neuroreport, , 29(3), pp-169-173. DOI:
10.1097/WNR.0000000000000941 .
Masugi Y, Obata H, Nakazawa K, Effects of anode position on the response elicited
by transcutaneous spinal cord stimulation, Conf Proc IEEE Eng Med Biol Soc,

, 2017: 1114-1117. DOI: 10.1109/EMBC.2017.8037024.
Masugi Y, Obata H, Inoue D, Kawashima N, Nakazawa K, Neural effects of muscle
stretching on the spinal reflexes in multiple lower-limb muscles, PLOS ONE,

, 12(6):e0180275. DOI: 10.1371/journal.pone.0180275.



o

Hiroki Obata, Tetsuya Ogawa, Motonori Hoshino, Chiho Fukusaki, Yohei Masugi,
Hirofumi Kobayashi, Hideo Yano and Kimitaka Nakazawa, Effects of Aquatic Pole Walking
on the Reduction of Spastic Hypertonia in Patient with Hemiplegia: A Case Study,
International Journal of Physical Medicine & Rehabilitation, , 5:401. DOI:
10.4172/2329-9096.1000401

BIO
Clinica 32 pp-73-76
Masugi Y, Kawashima N, Inoue D, Nakazawa K, Effects of movement-related afferent
inputs on spinal reflexes evoked by transcutaneous spinal cord stimulation during
robot-assisted passive stepping, Neuroscience Letters, , 627, 100-106. DOI:
10.1016/j .neulet.2016.05.047.

Arm swing
Arm
swing - - 24 2016 pp-68-72
29 2016 469
474
3

2016 9 23

2016 11 26
- - 37

2016 11 13

MASUGI, Yohei

60778942



@

®

*



