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The functional gait recovery with transcutaneous spinal afferent stimulation
among patients with stroke
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We developed newly transcutaneous spinal stimulation (TSS) system. We
applied spinal stimulation for gait restoration among patients with stroke. The spinal stimulation
was triggered by muscle activity of unaffected soleus muscle during locomotion. Gait training with
TSS improved 10m walk test and symmetricity of locomotion. it was supposed our newly developed TSS
system combined with gait training may effective to improve gait function.



11
176
(ADL)

(Fujiwara et al.2003)

(20

30Hz) 100z  burst

Fujiwara et al. 2011, Yamaguchi et al
2013

100Hz  burst

Transcutaneous  spinal

stimulation(TSS)

TSAS

(Fujiwara et al. 1999)
flexor reflex

TSAS
flexor reflex
20 30
ADL
(Hofstoetter et
al.2008)
TSS
TSS
TSS

posterior root muscle reflex

100Hz  burst
TSS



TSI = (Stance(%)non-paretic -

Stance(%)paretic) /
0.5(Stance(%)non-paretic +
Stance(%)paretic)

TSAS

10m
TSS

Blind

TSS Cross over

control study

UMIN

TSI,

TSAS

Ims

H Scientific Sol!

ms

TSS

flexor reflex

Time Symmetric Index (TSI)




20 30

ADL

use-dependent plasticity

use-dependent plastic change

spinal reflex

central pattern generator

patterned electrical stimulation(PES)

PES
afferent burst 100Hz
TSS
Hz burst

use-dependent plasticity

1. Fujiwara T, Kawakami M, Honaga K,
Tochikura M, Abe K. Hybrid Assistive
Neuromuscular ~ Dynamic  Stimulation
Therapy: A new strategy for improving
upper extremity function in patients with
hemiparesis following stroke. Neural
Plasticity 2350137: .10115520172350137,

2017.

2. Takahashi Y, Fujiwara T, Yamaguchi T,
Kawakami M, Mizuno K, Liu M: The
effects of patterned electrica stimulation
combined with voluntary contraction on
spinal reciprocal inhibition in healthy
individuals. Neuroreport 28: 434-438, 2017.

3. Kawakami M, Fujiwara T, Ushiba J,
Nishimoto A, Abe K, Honaga K, Nishimura
A, Mizuno K, Kodama M, Masakado Y, Liu
M: A new therapeutic application of
brain-machine interface (BMI) training
followed by hybrid assistive neuromuscular
dynamic stimulation (HANDS) therapy for
patients with severe hemiparetic sstroke: A
proof of concept study. Restor Neurol

Neurosci 34: 789-797, 2016.



46
, 2016 10 28

64
206 10 1

Fujiwara T: HANDS therapy. Stroke. 10
International Society of Physica &

Rehabilitation Medicine ( ), 2016
6 1 , Kuara Lumpur. Malaysia

convention and exhibition bureau

http://ww.tokai-reha.com/medicine/scs.

htm

o

FUJIWARA, Toshiyuki

50276375



