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REASEGBEEWERN | BRI E A DR RSB
B BRES A E ik APk OB BB B g R
ES PN TR A e SN Ry
EREASMEGEERETRMNENEN’ RBEASYHIGRER/EEASELIIHLIC
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(*HRZE—1EH)

AS AV ILA E R BT N M IRIR (cerebral palsy) 2 & b kg § Ao Sy S Ak 0 IR ANMIE T
Z— o Ky AR L FAETAEIN TR USRI REFIR o 44F 2 F ) % (Mesh-glove electrical
stimulation, MGES)& —##8 & B TR ik - A RAT - HANERRFR L T LiE 8 BAA A% R
o AHTR B AR MGES #I§HRE L& LN R B F A F 2B -

Kk AU RFERMAATRA TR - S E A 8 4 3-12 RIEHME R E > 2k EE R (MGES)
A 4% #| 4 (traditional rehabilitation, TR) o 72 7% #& AT #4 4% R 15 iE AR FTH515 @ 47 K J& % 8 & (Modified Ashworth
Scale, MAS)> ki 3% 75 & 'H 9] 5 (Quality of Upper Extremity Skills Test, QUEST) #& A& # & F i8] 52 (Box and
Block Test, BBT) » % & % Rl zh &4 A £ 378 & & (Functional Independence Measure for Children, WeeFIM)
VE By J& 245 - MGES #12 B 542 TR o0 LR S B NP EAEE KL 90 o4~ —8 2 Kk~
4k 12 38 o KT FAL A & & 4531 7 #2 X (general estimation equation, GEE) b $% iy 41 AT 14 70) 0 Bk & »
BEKFREP<.05-

#R : GEE 2474 R8T > MGES 47t MAS 8958 S 42 & 16 K7 TR 4(p< .01) > B MGES %4/t
QUEST #» BBT #2 TR 40 bR 2B 5 ) Lk #pF B R 73 i 4 (p< .01) > /& WeeFIM & & & B H
# b TR A i it 4 (p< .03)

B AT RERBAT > MGES Tek &l EANEMRE L T LR EE R FHMk > Bt 7T
W B BB EA R E L8R % —ARBIERH - AR R T HABEAR AR FRBRRAEARBEINR
B o (GHAMEEZ 20165 44(4) 1 201-209)

RASEEA : 49F £ F b % (mesh-glove electrical stimulation) » %4 k% (cerebral palsy) » 4% 5% % F #) %
(somatosensory electrical stimulation) » _ i (upper extremity) » 4% 3k & (motor function)

MRARGEET » BS MR B (cerebral palsy) & B 2 BAT2R
. Bfoz=  MEMBESKEAHSEREERERE
oo BSERZ EIFEEITERIEE > EREMEREBBERE

[l

N B

KiSHHE 106 £ 8 H 8 H B HHE 106 £10 B 5 H B HHE 106 £ 10 H 30 H
BIEE | RERHE > REBRMEEAMNORESEBERE > PR 333 &ILEERE S 5 -
EEE © (03) 3281200 2 8148 E-mail : clingchen@gmail.com doi: 10.6315/2016.44(4)04
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KA - EEEAS B EMEmMEEREEER
3 o U2 48 70 S 14 i 9B (spasstic cerebral palsy) 2 B 14
BT RAEE  BKRERBENIARS ~ LK
[ BN S e T R R R S EIE R RERU R
B o K9F S0%RIH L EThRerER - hRERHEE
EREEHNTEERRSZ— P

REMNKEMERETRBIARES > BEEH
EHEERIE  REEEFURER FERR - VKR
B H P E RS RE R E E B R R R R
BRAEEEEREE A IASERSREH B
HEE N4 Baclofen ~ O REEY) ~ EEMHBMRLERIR
I o Hoh o EEEFEEEERIGE - FEEIR
THBE IS B3R R e RS LS B R T AR LS B
#l ¥ (neuromuscular electrical stimulation, NMES)#& 3¢
BEE BN AEEER - B1E R BBIIEE » i
4 B S B #1735 B (range of motion) it AEIEEA R
HIERFEWm AR HEZBENA AL -

IEA0 B » NMES 22— @I {F A E R TIEE
MABEERENRELAE  EEEEEMERERS
NMES A7 3 #2 Bl 73 45 i T &7 BR R A S ik i 52 - B 4%
M » #83F & & #l ¥ (mesh-glove electrical stimulation,
MGES) £ — f& £8 % & & # # (somatosensory electrical
stimulation) » ) BUR B E R MR HL A BRKEN - B
BFENBNRTEEZBNGFEE ) » v #ERERE
ZAFEBRM S B IT LR E R - ohpelE
W4 ¥R 3& 5 (functional magnetic resonance imaging)iff %%
BErEEER MGES #BHAEVHERE LG
(primary sensorimotor cortex) fll X #k B8 R & K &
(secondary sensorimotor cortex)Ifl i [Z fE(blood oxygen
level dependent) 18 fin ® > L B ¥ 1t % & #% (basal
ganglia)[lo] o 1£ &% A & W ¥ (transcranial electrical
stimulation)# I # 52 %3 - MGES AR EE S L »
38 30 43 S A BRI BN 7] 5 | &S BB BN F R E IR A1
Mg ET o o VT Rk - MRk %5E ] MGES fE5
WBEREN RSB EBE LREEIREZ T > R
BRI E E B EOIRER BB A E R o PR
EAEIEES 4N - MGES P32 B 4 i B2 52 2 O B 3B i 92
R Azzam Z2EERIEBRHBER L > BERK
Wi ks DK o 5EE MGES 38 FHES 1 ik
BRE LR AERGEE 2 EER AR BES
BEHABRIGE -

IS 12k i B 52 B Y i BB RE AR B B R LR B E AR B
i = AR DL - B L RR S YA R AE R AT R I R B
K BSER 18 BB B E T  E B EAHR 2 RIER - ®
It MGES "% R@AHPKEMERE > KBE R

NMES ZH##iaE AR o ImEMF - BRlR L E—
R IE R MGES J> i 14 i B 52 2 b [0 88 2 sk it 5%
i RAEWIETE H MGES 352 LEHIBI{ELNGE ~ {EEIR
BRREERE AR B - Rt > KRR ENERR
#f MGES F > S50 B 1 o 8 52 BB b B Th BE 2 R o

[ ] MELER TR [ ]

R L

AR R EEEVEE AN OREEERH M
B Z B GELKREE TH#{TIRB No. 103-7425A3) © £
T RE e S Bk [0 88 o S MGES £ oh i BB 1O A R R
HeHEim - 2 B R R 5 R EE K 8 8 (spastic hemiplegic)
ZBSTERE R E > WEGRGWT 1. 3-12 XZERR
R SRR R S 2.8 FRE 4 R HE(Manual
Ability Classification System, MACS)Z K /K{iEFHE S
¥ (Mini-MACS) " @R 11-111 ; 3. 7] B R 5%
AEBOBRESKEGERFE 4 60 HANREEXA
EEEESRRE HERGEHS  LHTHKEMERE »
WEB R ~ EERERE > AR NEEBRESE ]
2 REHAMIE 6 A N #EE 3.8 ~ F - Fh
KFIEEREEER A BENOERN  IBREFE
TR S H At & R BRI MR SRR &
DR REFREE ~ BRIE - HEBAEEE - AHEFERZ
MRS 68K 3 EABREKRFMN - HRXBHEKRE
PRERRMEEAMORERRERE o MRMX
REHWRERHAERNED - BEASER > £IE
REARE R EXHABNBERES HETHE -

BT R iRAL

KIAFIRINGERER M IR E S B - K2 HEAHS
IKEEBHBFESERE MGES H(UATEH MGES
#H) 0 {5 5 18 {8 #H (traditional rehabilitation, LA T &
TR #H) o 167 #A M B — 28R 1a FR AT 5 MGES #H1{E %=
HEATIER - 1 TR AHAEEERZ KB ERERE &
BiaBEANA BB UEBERERGEE IR - EXHE
¥u B R B A/ R Y e R R IR R
FHERMBEEGEE o 16BN KIG R R HIKBE IR R AT &
TEH (AIFFEENAZEAEMBEHEL ) FAZEA
HEAHBRRE G RIES BB R » FFFIERD R A O
R Sl ~ MR ~ BBl ~ MACS 1 Mini-MACS 4>
o

MGES 4~



MGES #H#% &K 90 43 §##19 MGES 15 & (& 10
SEEENG ~ 80 3 EHy EREBE M) —E2 K~
24 RZFRE BRI ZHABEREM EERFER
EEER > BWMEGleve) FHELE - BFEANEH
RFERFIE » ZBIGEREE S (Prizm Medical Inc.
Oakwood, GA, USA)Z iF & & #H# EfEHE REF
EoFIBIEERERERISRIPE 45 7 #is TR
BEE T BRI HEI N A RS - MRPE 45 o
EREEREFBEMFHLBEEMFEHEIED
Be) o 1V S 1 TR R S BEEVT LI (R
I ER(E 2) » Mg O K B 1 B RS A B (RS B b
B EFRFIRES > 10 BBk FESREDESE
TR #HRIME B 52 E i L RThRE 18 & - B0 — {8t LAY
VR REEBRE R  BEMRERIGE - MEEH
FEEIR ~ BB 73R ~ b i A8 1 B 77 B o B it
HE LGRS - mHNEKBHERERER
Y E R E
B E AR

#R #8 International Classification of Functioning,
Disability, and Health (ICF) » ¥ A %E I g8 f1 & &
(Functioning and disability)%> & =@ 7] » & iEH THE
;EESE 58I RE B M & (body functions and
structures) ~ & Bfj(activity)H1 22 B (participation) 2 J5 Hl o
SEe PR T B A T 0 4 B 12 B2 ISR R = 2
fHH MACS - 1M 3 £ 4 RISHERMELZERRMEH
Mini-MACS 353 #k o B FF it 22 6 BB BRI R
TR K & 8 & £ (Modified Ashworth Scale, MAS) ~ k%
75 58 HE8(Quality of Upper Extremity Skills Test
QUEST) #1 & K B & F ] B (Box and Block Test,
BBT) ~ DIk SR EH A IhgE % B 3 5F & & £ (Functional
Independence Measure for Children, WeeFIM)ZR & fi &
&~ BFLIRE ~ FEBEREEIIRE

MACS #1 Mini-MACS 2 —1{&1E H & 43 P a0 fa
FHEFRERDE > FE—FEBEREYHEND
IREMEAT RS - W AFZE MR R ZEAH T E
o VOPIMACS #Ff& S 4-18 3% > M B A ME
ik BR— RN ED G BHR = AT
ERZE MG > ERBERENRE . BHRh= B#EY
HIREE - EiBhFARES ; BRI - FEARBR
TH#EERELMSNME  BRE - EEREEDH
& BRIIEE ) T 8047 6 5 15 8h o ' Mini-MACS Z
FEEMR 1 £ 45K FESRAMEER - HFEES
RAMER > @k— BB RIHEEMG . @k = :
ARERLEYG > BEEFRERTREER LR
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K BR= EIEMGRE > BHBFAEES . Bk
o AR E B S NMH D BRE  ERIREY
HFIE A IRAIBE I FRITE 515 S - '

MAS BEGIK EEIZFARHENAREREEE
T Ad A 2 o BN T POE B LR o (KIEE
HERBRZEWEIBRTIE FLAAB0E 45
SEUERRESEYEE - FEEER LEAEZF
BRI REBILAR I ZER - BN w8 Fh -
FHEMIAIE o B P8 H EF G TEMREIEREE
5 0.67-0.88 » PO R 1 #5035 EE-0.94(convergent validity)
Plgg s B RAFH) LI E B o

QUEST | #2775 5 '8 I B 55 1 T2 1 1A 8 B 5
TR S — o P EER St 33 B ETEES
8% B4 BB /E(Dissociated Movement, DM) ~ 1l
18 (Grasp) ~ #& E (Weight Bearing) & f# 3 % 1 B
(Protective Extension) » 53 848 &5 X £ B /ERE /7R 4F o )
R AR RSB EBGET N AGE - K ILE SR 5 B
BEIE S &5 > 3£ 25 B R EEHEE o B
HILM S B REEIE 0.69-0.83 K iEHlIEEEERS
0.67-0.92 » 123 2%k 7 yimt A6 ) g BB g o

BBT 2HIEFEE S - il TEBS— @RS
MRS B SRR ERAR  RERZREZHE
il A A TE 60 B HIEEAR —K—51 ~ B
Bl UKW BRBED > SEBEEEREH
FRABEF HWEFEGEERFNERE(EE
0.85-0.99 ; ZEHEXNE 0.400-0.717) » REH X JE H B I F
HEE R o &)

WeeFIM & % FI 3R 5F i B &G WL DI RE o BIE A
EoER > BEEHE -~ BOEH 80~ B17 &
B EERAEE S - HF 18 o Bo®ER 1 5%
ZWBNE 7 5(GEREL) - Ao B R LB LT EE
Bir o WEERFAZERRIFNEIEGEREMGEE
0.96-0.98 ; ZEHESE 0.88) o P& AR Ie(EEH B E
(self-care)7; &R & 73 BE BEBIBEZ — ©

FH AT

oS EM A SPSS 22.0 etk ETER S
> RIARRIA O 25 BRI NTHI R E 2 B S
T # 7 (Fisher exact test)ig R 1 B Fl R BEE > & B-EE
U(Mann-Whitney U test) 2k f& & MACS level » DA K {5 FH
B R E AR 7 B2 H M B A 2 1R
FEfE ~ MAS ~ QUEST ~ BBT 1 WeeFIM BB =& o
24 RIBFERER 21 » MR HIZ 268 BB A S (8
7= H i % (Wilcoxon signed-rank test) ; [EF £ T H 56 R
HEBRZTABRAERNVESERGEIIHEEE
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B > & & 3 5 2 R (Generalized estimating tailed test) » EFE R p<.05 BIRTEERTHEE=ZR -
equation, GEE)#1T 017 o 217 #& SR R B E(two

= | MHXAE 2 E 7 MERER

MGES #f TR #H

UNEE -3 (N = 4) (N =4) pfE
MRl (B/4&) 3/1 2/2 .500
Eim (&) 5.842.67 5.2+1.11 886
BEA (AH/E) 3/1 3/1 786
BxERERER (5#58) 67.5+15.0 75.0+17.3 356
MACS #1 Mini-MACS Level II 2 2 1.000

Level 111 2 2
MAS 2.33+0.656 1.58+0.456 .606
QUEST S RETEEN R 12.25+5.123 17.25+3.304 514
g 6.25+2.062 10.00+4.397 .098
BBT 7.2543.862 11.00+7.832 194
WeeFIM 23.75+9.639 22.75+11.383 362

2F | MACS=1& FHE J714 38 % #i(manual ability classification system) ; MAS={& I1F ki Fal & {8 #ff [ & & & 52 (Modified
Ashworth Scale) ; QUEST=_F i #% 75 /7, /& I % (Quality of Upper Extremity Skills Test) ; BBT=7& /A i & 7 il B& (Box and
Block Test) ; WeeFIM= 5 Z % H I E M B F 7 & & % (Functional Independence Measure for Children) ; N=number

# 2. FMAERT RSO 4T 2 R

MGES #H(N=4) TR #H(N=4) GEE

LA S ol S - B SE i@
MAS Distal 1.92+0.500 1.00+0.471 1.42+0.500 1.33+0.272 -.833 .195 <.001%**
Proximal 2.75+0.866 1.75+0.645 1.75+0.645 1.63+0.750 -.875 207 <.001**
a4 2.33+0.656 1.58+0.456 1.58+0.456 1.48+0.492 -.854 156 <.001%**
QUEST DM 12.25+5.123  21.75+7.042 17.25+£3.304 20.75+3.096 6.000 1.061 <.001%**
Grasp 6.25+2.062 11.00+1.414 10.00+£4.397 10.50+3.697 4.25 .857 <.001%**
BBT 7.25+3.862 14.00+£2.160 11.00+7.832 14.25+£8.770 3.50 1.262 .006**

WeeFIM 23.754+9.639 28.50+10.661 22.75+11.383 25.75+11.927 1.75 .820 .033*

2F ! GEE =FE & i 5 2 R (Generalized Estimating Equation) ; MAS = & 1E IR Fl & {5 8 8 S E & & 32 (Modified
Ashworth Scale) ; Proximal = MAS 33 ( FIFIwGE ) 48 ; Distal = MAS & (B ~ 5038 ) 98 QUEST =
b B ¥ 75 & I ES(Quality of Upper Extremity Skills Test) ; DM = QUEST 43 B 8/ {F(Dissociated Movement)43 8 ;
Grasp = QUEST ¥ (Grasp)4> & ; BBT =f& A& F 5% (Box and Block Test) ; WeeFIM =5 ZBH FH ThRE M B F2F
& & #(Functional Independence Measure for Children ; *£ GEE » p<.05 ; **£ GEE » p< .01 o
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II ® R O

ZHAHFHH

FLIREE 8 i fm B B Al (spastic hemiplegic) B 14 fif
BREZHEARW - K8OIKE MGES HAZ 4 fiI
(5.8£3.67 3%) » TR #H 4 fir(52+1.11 %) ; S W2 B » 3
MRAE: Hf o iZHENBUKBEELEHE 2 (15
R CRSR Do AOEEHHING BRI RS > K&
T MAHZAEEIBRIAMER ~ Fin - R -
MACS ~ Mini-MACS level fl45 B2 5 & 18 IR
MR EEEEZR(RR ) - TR 2 EARH
e A 70 B AT S R AR B R PR A ©

& T K

K3 M H 3 24 RN AZEEE > MHESES
HE ERNEBREE - MHEHE Wilcoxon Signed-Rank
Test tLEMAHAEANERIBREAIN S BEE » SHERE
et ERREEER -

T — A BRIE AR 7E N 2 I AY & T B o B B
G > A GEE S #THI#S SRR (E 2MGES #H
Hyea s B B 1 TR #H(MAS #8431 p<.001 » MAS
SR p<.001 » MAS 3£ ¥ : p<.001 » QUEST 4 BB 1E :
p<.001» QUEST #[i& : p<.001 » BBT : p<.006 » WeeFIM :
p<.033) > B A MGES fi6 5 F 7] DU B % #Y

TE o

i I O

AXREBHMXRLE  EEERARFEENRS
O LB B MBS R R E - R HEE
FH & G RER NI 52 o ISR/ R AT BN - K@
24 RERRR > MGES & #f A% 8 M3k A RS 1%
JijE R E T R B LR - R B REIEThRE K
A VERSTINBE o K MGES ] RE 7] DA 53 B 1 ik i 57,
E FRCEENRE R L o

KRB FEB R BT SES M RME R E
B AEE » AR AR - BERE T BRI
ZREHENASEAMRESTHMARKITES » HHK
ORI A (R 8 i (large-diameter afferents) 41t »
=) B0 71 B (segmental ) F &i B | (supra-segmental) {9 1 &
BEWREE - 7 e R g0 T %€ 8 N1 A 0
(pre-synaptic inhibition) o [*"* 1A B 52 & B BLiE £ — S B
MR R % A Y PRI e R B R

A ¥4 X FF MGES A] [ {5 B 14 i B 52 22 e L o e 8
fiRE o

MGES ] DU S PE fi 5R 2E 2 E B e -
R FERE R R MGES 7t Atk » H QUEST #4455
HR TR 1B TEEEEZR -TREERERFES
W B R LLEA AT R E B B8 B OE % (corticospinal
excitability) ~ & 7’8 A& (intracortical inhibitory) g B
% jH & (excitatory circuits) o U] s o i =2 o o o S0 ) e
E B & (kinesthetic) #i A £ & # % (posterior column
nuclei) ~ fF # % (ventral-posterolateral thalamus) » 3&
G Ta fASHAE ~ Tb FHRCHEHE & group 1T HYERR{LRK
FE > AR E RN BRREREN - AT R E R
BE #7020 g3 5% o AL 8 504 98 (mirror therapy, MT)
& PF MGES Z % & — %1 » & Fugl-Meyer
Assessment B> SIS B E B Z B EEEMH o Y

Al i BBT H1& Hi MGES 7] UG 3 FE & 75 & /]
R EEEESENRA - EMEIFHESE
HIsR A - MEARERIG E B FRIRIR - IR REBAE
1 MGES F i o JE OB 92 4 5 — Bol " Lin 22
HERRDIRFEBIGES I MGES H & E R
BBT S #EEEERERESZ MT # o "534 - Sullivan
BEMmEhRMEE (B—2HM) #% MGES /T A »
LA Jebsen-Taylor hand function test F {55 3 35 1% Il 5 38 He
WEEEEY [

£ WeeFIM 1B th 540 MGES 1 £2 7 & 14 i /8 52
HAEEBILIIEE - AR R E R MGES A5 o E
EHFHEREBAMEML o ) Lee B9rhEE RS EIEE
& B MGES 1£ L) € 1% % 7 & % ( Functional
Independence Measure ) HI5s 5> BEEEEBRHEIGERES
HH5 MGES » "M Sullivan 25 Fg#4 IRHF%E Motor
Activity Log-14 #IB MGES 3% 25 » ey iz
FERYZ Sullivan W FEHE/T AN EE 20 /NEF > Lee 23
M AR 30 /NP EEATR S2 M8/ A& 36 /NRFEAH
T RGBT RER B I BEE RN o

KRARMEEED » URHRRETEEERSIK
Ktk MGES Fi 17 B 14 ki 88 62 25 b o2 8 3817 98 e i i
i ERIREER > R BEE S E RGN AR B R
B RERITR SRR 5T 2R B8 B MGES 234 o

O % @ O

IR RS MFEEREE 6 LRTIsERH)
1 B0 T [ G B 1k R R S R B BCRY MAS > 38
QUEST ~ BBT J WeeFIM 53 8 » X FE BRI
B Bif b Jis 2 75 3L e A e 14 i e L B Y JR
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o ARARIRPEREARE > R RFIGINZ R
HIREREE AT AT Rz MGES 535 ©

B BB [ ]

% 3 B 5 85 (MOST101-2314-B-182-004-MY3 F
MOST102-2410-H-182-018) K £ B B B
(NMRPD1C0641 fil CMRPG3B1471-3):Z iR & & 5l o

B 22 Rk [ ]
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Introduction: Neuromuscular electrical stimulation is one of the non-invasive treatments for improving
spasticity of upper extremity (UE) and motor function in children with cerebral palsy (CP). However, some
children felt uncomfortable in receiving the neuromuscular electrical stimulation. The mesh-glove electrical
stimulation (MGES) is one kind of somatosensory electrical stimulation. Recently, there were few
researches indicating that MGES causes positive effectiveness for the spasticity control of UE in children
with CP. This study aims to investigate the treatment effects of MGES on UE function and daily function in
children with CP.

Methods: This controlled trial is based on a pre- and post-treatment study design. Eight children with
CP, aged 3-12 years, were classified into the experimental (MGES) and control (traditional rehabilitation,
TR) groups. Outcome measures, including the Modified Ashworth Scale (MAS), the Quality of Upper
Extremity Skills Test (QUEST), the Box and Block Test (BBT), and the Functional Independence Measure
for Children (WeeFIM), were assessed before and after the treatments. The MGES group received
electrical stimulation on their affected UE and motor training for 90 minutes, twice a week for 12 weeks. A
general estimation equation (GEE) model was used to measure the outcome changes between two groups.
The significance level was set at p< .05.

Results: GEE showed MGES group had greater decrease in the spasticity, measured by MAS, than
TR group (p< .01). The MGES group had greater improvement in UE quality and manual dexterity,
measured by QUEST and BBT, than the TR group (p< .01). The MGES group also induced greater gains
in self-care, measured by WeeFIM, than the TR group (p< .03).

Conclusion: The results show that MGES may induce greater gains in UE function and daily function in
children with spastic hemiplegic CP. Therefore, MGES may be used as an adjunct therapy in the treatment
of UE dysfunctions in these children. Due to the limitation of the small sample size, further studies should
recruit larger sample size to validate the findings. ( Tw J Phys Med Rehabil 2016; 44(4): 201 - 209 )

Key Words: mesh-glove electrical stimulation, cerebral palsy, somatosensory electrical stimulation, upper
extremity, motor function
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