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Development of a novel method of functional electrical stimulation to maximize
functional recovery after central nerve injury

Koki, lkuno
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Conventional functional electrical stimulation with constant frequency has a
clinical problem of causing muscle fatigue and pain. It is considered that the muscle fatigue
caused by electrical stimulation is involves recruitment of the same motor unit. We examined whether
the randomly synchronized frequency stimulus could reduce the temporal synchronization of motor
unit stimuli and prevent firing of the same motor unit to reduce muscle fatigue, pain, and
discomfort. Random pulse stimulation has been shown to reduce muscle fatigue, have higher torque
generation efficiency, and have less pain and discomfort than conventional constant frequency
electrical stimulation. This novel method may solve the clinical problems of muscle fatigue and pain
caused by conventional functional electrical stimulation therapy.



1990

Functional
Electrical Stimulation: FES
200-300p s 30-50Hz
Chae et al, 2008
Henneman, 1965
2
Force potentiation Ca
Eom et al, 2002 Force potentiation
Force potentiation
Force potentiation
Force potentiation
Nozaki et al, 1995
9 ( 1 25 4+ 2 8 171 3+ 7 3cm 60 3+ 9 3kg)
5cmx 5cm
40Hz CONS
40Hz+ 15% ( GAUS)
EQ) 3 5 5
20 1 1 10 180%
Numerical Rating Scale(NRS)
/ 105447
' s St S >
| i STORIB SR |
| | I
| I 20 R ER !
: ! 000000 !
: : : >
, | RS | | REgsH
MVCEIE I NRSHEEY 1
MR HERD ! ' SRS X LICERE |




11 ( 25.0+ 3.0)
5cmx 5¢m
40Hz + 15%
2 5 5
20 1 1 5 165%
1-2 4-5 3
801
B ) © avRR v bRHG
&5 O —BROHRE
a5 T T o 59 ANTHERE
3 ===
R 40 i I
& 20+
c | L} Ll T Ll
0-1s 1-2s 2-3s 3-4s 4-5s
NRS
(CON 4.5+ 1.91 GAUS 3.2+ 0.87 EQ 3.3+ 1.26 p<0.05)
NRS (0-10) —TACES ZEEK
aAvyziv b —¥%5%H HI 25 % il
I8 H 43%20 32+3.2 3.1%0.9 3.783 (Dp;g.é)y ¥ F>=REH, HIR5H
ENr3 42*+19 13*1.7 34*19 2.197 0.13 n.s.
NRS: Numeric Pain Scale, N.S.: B&E =74 L
2 5
3 1 1
2
44 -
80 O aYREVNEHE
7 . o —KROMEH
s T T 5 % = YRGS HEE
S > °eT —C
g 2 5% 40- H
g 1' 20-
0 T T ol — : : :
aAvAZV b —&9HH BV AH%H 0-1s 1-2s 3-4s 4-5s
1
X P<0.05 3



i+
Kk
A
AN
™K
X
A
1
@

o —KRDWmERHE
o N7 ADmEN

v

v >3

t

o
(e]e]
i

cons

p<.05

Torque-time integral

o
o]
r T T T 1
o o o o o
< o N @
S*ONN %
(]
£
-
* o o
©
£
[
=] o
o (o]
S
o
F S & 5 § =
N N - -
S
X o f o
£
08 % e
3 Y
mivm%
[e]
[
T

o
Q0

Torque aver
<.05
cons

o J6°
0.2+ ‘
o

0.3+
0.1

OAN %

gaus

cons

gaus

cons

gaus

gaus

, N
I Z by
¢ Lol | %
1 _ T ®
AN
n
n
e
o
V
o
2 g
L [m] - [
3 h
L L Ll L
O ['23 < [l N
- - - - -
=] o =3 = o
(CEID)
Y S E L
—
o
o
o
+|
0 S
RE
00
=+|
Lo
<t
—
o o

FES

FES



25
2018
6-10
Dol
7 3
26 in
2018
25 in
2017
58 in

2019




58

2019

2017

2017

25

2017

56

2019




2017

173-188

(Kawashima Noritaka)

(30392195)

(82404)




