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The combination of motor imagery and afferent input with electrical stimulation (MI+ES) enhances
the excitability of the corticospinal tract compared with motor imagery alone or electrical stimulation
alone in healthy subjects. We performed an examination of the therapeutic effects of MI+ES on
upper motor function in patients with chronic stroke.Ten patients with chronic stroke demonstrating
severe hemiparesis participated. The imagined task was extension of the affected finger.
Peripheral nerve electrical stimulation was applied to the radial nerve. MI+ES intervention was
conducted for 10 days, and pre- and post-intervention clinical and neurophysiological examinations
were compared. Upper motor function was assessed with Fugl-Meyer assessments. These
features were significantly improved after MI+ES intervention. Reciprocal inhibition from the
forearm extensor to flexor muscle was increased after MI+ES intervention.
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Effect of combination of motor imagery and electrical stimulation on upper motor
function in patients with stroke.
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The combination of motor imagery and afferent input with electrical

stimulation (MI+ES) enhances the excitability of the corticospinal tract compared with motor imagery
alone or _electrical stimulation alone in healthy subjects. We performed an_examination of the
therapeutic effects of MI+ES on upper motor function in patients with chronic stroke.Ten patients
with chronic stroke demonstrating severe hemiparesis participated. The imagined task was extension
of the affected finger. Peripheral nerve electrical stimulation was applied to the radial nerve. MI+
ES intervention was conducted for 10 days, and pre- and post-intervention clinical and
neurophysiological examinations were compared. Upper motor function was assessed with Fugl-Meyer
assessments. These features were significantly improved after MI+ES intervention. Reciprocal
inhibition from the forearm extensor to flexor muscle was increased after MI+ES intervention.



11
176

30

Simeoni et
al.2015

Paired associative stimulation (PAS)

MEP
PAS

Saito

12 7 5
252+ 1.9

10
Fugl-Meyer
10 59.8+ 9.6
7 3 5 5
10
Hz
Visually guide

Trigger

Static Finger extension EMG of L . |
= e = EDC muscles’_‘ 'J' | I 50 pv

|5mv§

50 msec

Phase | CEEE)
I
EMG of EDC muscles ——WMWL —%WMU#— |50 v
e [ | IR
I 1 1 | | 1 |
T 1 1 1°°° 0 1 1
0 3 6 9 12 54 57 60

Time (sec)

Fugl-Meyer Assessments
(FMA-UE), Motor Activity Log
(MAL-AQU)

Reciprocal Inhibition; RI
RI

H -
(1Isty 0 20ms,100ms 3

FMA-UE MAL-AOU
0.05
10
15
Fugl-Meyer 20.0x+ 6.4
25.5+ 6.4 MAL-AOU
6.4+ 3.5 9.8+ 4.6



Change of RI Oms Change of RI 20ms

Change of RI 20ms

% of unconditioned H-reflex
cRESE-RE5

Okuyama K, Kawakami M (Corresponding
Author), Hiramoto M, Muraoka K,
Fujiwara T, Liu M. (2018) Relationship
between spasticity and spinal neural
circuits in  patients with chronic
hemiparetic stroke. Exp Brain Res. 236 (1):
207—-213. doi: 10.1007/s00221-017-5119-9.

8
1)

43 , 2018 3
2)

43 , 2018 3
3) Brain-Machine
Interface(BMI)

47 ,
2017 11

47
2017 11
5)

47
2017 11
6)

51

7) HANDS

54
, 2017
8)

54
, 2017

, 2017

pre-conditioning

9

K



€Y
KAWAKAMI , Michiyuki

80424133



