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Hybrid Assistive Neuromuscular Dynamic Stimulation
(HANDS) therapy & Brain Machine Interface (BMI) *!
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Two New Therapeutic Methods for Paretic Upper Extremities in
Stroke Patients : HANDS Therapy and BMI*!

Toshiyuki Fusiwara**

Abstract : Hybrid Assistive Neuromuscular Dynamic Stimulation (HANDS) therapy was devel-
oped as a new therapeutic approach to facilitate the use of the affected upper extremity in daily
living by combining closed loop EMG controlled neuromuscular electrical stimulation with a wrist
splint for patients with moderate to severe hemiparesis. We found significant functional recovery
and physiological changes in patients following HANDS therapy. We cannot, however, apply
HANDS therapy in patients whose paretic extensor EMG activities are undetectable with surface
electrodes. For such severely hemiparetic patients, we can apply the Brain Machine Interface
(BMI) to facilitate EMG activities in the paretic finger extensors. After the BMI training, we
found that EMG activity appeared in the affected finger extensors. HANDS therapy and BMI may
offer promising options for improving paretic upper extremity function among patients with se-
verely hemiparetic upper extremities. (Jpn J Rehabil Med 2013 ; 50 : 718-722)
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i3 U &I

AR EE R REEZ O L EEREEOMBEL L
T, MEBEOREI VLY L HEAFICLEL SR
5 PSR ORI B0 R O n R VRIS b,

WhWwAHEEHI Ny F—ary (LT, Un)
BRI ABE & 72 o 7228 H Fr BRI R T BRI BB
RS ENL BWVWERELRD, ENH0DADPEROE
EOFRTHRBEFEZMEZ S L)% 500K R
T, HEEGECTHEHTE A EHFLEBT L0,
ABEBEEDOH) 30 ~40%TH o7z,

ABEHE® Stroke Impairment Assessment Set (SIAS)
finger function score %% 3 Ll EDvyb @ 5 FI5 D 53-8
BN EE T, BRERICZD0%L i

R=VERBEMTHL S, Ty 7ROFE TR TnL
LA RE L A R AREE R R L Cwizas, 20T o
BETRCOEREOEROWRMERK ZoTn2
ZEvghode (B, ThabbEEHOEED)
INMZED, SEREEISHB L T B BE TIXERN R
FORREDEEITRETH B, HEER)IHE LT
Wi WEITIEE O ) N X B HREFOEN M OES
FEFIRONTVEOPBIRTH B L) T Lt
5.

FIT, BATEEDOYNTIEIHEN 2 FORED
REEC b o 7oA~ B B ROE R O B AR R Y 7%
[E48 % H #8372 % 12 Hybrid Assistive Neuromuscular
Dynamic Stimulation (HANDS) therapy'? %°Brain
Machine Interface (BMD® % WU %2 BT L7,

2013 4F 8 [ 10 H %4

FARRIEETHEARINEY T v g VRFERGMESFRES Y VRV A [T EES S 26T U NEY F—T 3
VIREADA 37 M) Q012411 18 H, £HE) 2F L0 OTHS.

BB KR ESEI Y N F— g CRBHE/T 160-8582 ETHRHTTE X AZ RN 35
Department of Rehabilitation Medicine Keio University School of Medicine

E-mail : tofuji@xc5.so-net.ne.jp

718 Jpn J Rehabil Med vor. 50 no.9 2013



HANDS Therapy & BMI
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HANDS Therapy & BMI
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