802 o B A R 2R i, 2007 AF L5 22 %55 9 )

o A -
AN Wb A B e mi LN
HENBILZ i LS S aRFsE

IR AR

Chinese Journal of Rehabilitation Medicine, Sep. 2007, Vol. 22, No.9

Hawe ! EFF®? R OE' eR!

WE BB RUIRA R SEMG {5 5 Bk MO, TR 1T 0 AR 2 D PR A 2 9 Bl R
Brunnstrom IV 1 (%) 5 % B 41 8 134 Brunnstrom V 3] i 8%, 76 2 17 BR 515 75 J & K A 04 i 6] sl R 2 1w UL
P, PSS 57 B AU A 00 %y 18 - i UL 0 I M JOL AP0 Sk e 4 0 JUL LA 5, 900 T 2 9 R 43 JUL FR AL | ot I o 4 3 4 0L i
PRHEAT AT LA . SR B A S B BT ULER 3 LA (B W) & T A 28 (P<0.01), B 2 A8 00 bip [ e 4 R U B b IR T A 26
(P<0.01>, 117 3 2EL (3% 5600 JHE i JUL et 000 1 5 07 JUL 000 R i UL RR 23 FOL R, , DA R e A0y ot ) i o 4 =2 ) 2 S5 O Jd 35 A (P>
0.05); A B 2 1Y AU 5 Al 000 1 1 iy ULAR 23 LR, 58000 -5 ekt 000 B I ol 24 3 22 i) B8 A S [ AR 8 119 22 53¢ (P<0.01 5% P<
0.05), iy 193 2 S5 00 15 00 JHk i JOLRR 43 JUL v, 22 ) 22 5 34 TC W 25 7 (P>0.05) o 8538« IS 0T A A 0 A8 25 L3 Jetd 32 3 L
V187 WA 45 D)3 i K Xk 43t B AL A ) e 4 1 42 1 5 0 B Sk 4 TR O O B A B R L sEMIG AR S — R RTAE 1) BB 0 1 i A
A8 77 W TR A T R E 2 D) RE VT A T ELAT Y TE A I PR L FH 18

KGR MiAsrh A, R LR AL BROCTY

I E 4K S . R493,R743 XEFRIREG A XE4HS :1001-1242(2007)-09-0802-03

A comparison study about the surface electromyography on the anterior tibialis and gastrocnemius muscles
between the patients of stroke in different stage of recovery/GUO Jingwei,XIE Yuxiao, HUANG Xueying,et
al.//Chinese Journal of Rehabilitation Medicine, 2007, 22(9): 802—804

Abstract Objective:To explore the feature and regularity of surface electromyography in different stage of recovery
of hemiplegic patients after stroke. Method: Seventeen hemiplegic patients were divided into 2 groups: Group A, 9
subjects’ lower extremity at Brunnstrom motor recovery stage IV; Group B, 8 subjects, at Brunnstrom recovery stage
V. The signals of surface electromyography of anterior tibialis and gastrocnemius muscles were recorded during
maximum voluntary contraction (MVC) of ankle dorsiflexion. Integrated EMG and co—contraction ratio of both groups
were compared and analyzed. Result: There were great significant differences in integrated EMG of anterior tibialis
muscles and co—contraction ratio of affected side between two groups (P<0.01). However, no significant difference
was found in integrated EMG of affected side gastrocnemius muscles, as well as the anterior tibialis and
gastrocnemius muscles and co-contraction ratio of the unaffected side between two groups (P>0.05). There were
significant differences in the integrated EMG of anterior tibialis muscles and co—contraction ratio affected side and
unaffected side between both groups(P<0.01—0.05>. Conclusion: The function of ankle dorsiflexion contraction and
the ability of inhibiting antagonist co—contraction in later stage of recovery after stroke were greatly better than
earlier stage. As a convenient and untraumatogenic examination technique, surface electromyography has potential
value in motor functional assessment for hemiplegic patient after stroke.

Author’s address Dept. of Rehabilitation,The China—Japan Friendship Hospital ,Beijing, 100029

Key words

stroke ;stage of recovery;surface electromyography;ankle joint

KWL (surface electromyography, sEMG)/& REHEAT THFSY, (HXT T AN [0 52 00 i 24 v e 5 7 R

— FAERI O TG A 7 5, B J5 i, sEMG 155 20
DL BB S 75 — i 5 B L S Wiz 3y B0 55 48 1 [ 25 Ak
AP P N R, LA UL % A A 5 R A A I
RAYALEMER, JF HIXSe PR S5 A AR ST ALK
b ] DD RE R AR UIAR O, BORH SEMG
{5 AT BRI A rp 8 5 e 22 UL R G REAR
AN AT AR B R AT B — A U B
BRI SEMG X ik A v SR 0 R R BRSETY 2

KT RERI BT FE [ P i R LR . ARSCRIH sSEMG
XA [l 52 3 I 7 v R85 e i JULAT B B UL SEMG
{5 S HEAT R B, R i A o i e A8 2 A2 401
sEMG {55 e sl SOAE O il A v O 3 19 340 %

1A BB BER R, b T, 100029
2 AR R 25 1 AL B AL
TEF A a0 L, IR I
Wk H 4:2007-02-25



o B AT IS A 2R R, 2007 4E 55 22 3 45 9 )

Chinese Journal of Rehabilitation Medicine, Sep. 2007, Vol. 22, No.9 803

IR IR VLS AR

1 #EREFE
1.1 —sER

2005 4 9 H—2006 4F 10 A 7B HEFTI6 7 10
G A Al R S 1T 9 e 9 A AR < WD R Y
G 75 v g RE R E R R 3 T AE & b
Brunnstrom IV . HEBE b5 v . ™ B IAHIFE 65, A GE B
fifE T BC A SE 00 53 A A AT o T R A, HLBROG

TGS IR 2R 4 RO 1 2 IR A H
T th 28 R Ge P , AT RESE A N AL RS 3l 35 5 I 3%
T HL A AR A S 2 AR B . W 17 R E L H T K
Brunnstrom 433 B AN [/ 2000 43 A B 4 LA 41 9
5], #1 4 Brunnstrom [V ] ; B 41 8 i, ¥4 Brunnstrom
VI, P — BRI Fe A 3R 1, 2R e L A 22
A E R L (P<0.05) , A S TR E (R Hds
BC(BMIT) 45 19 H R 22 57 34 00 3B P 3 SL(P>0.05) .
1.2 Jrik

1 RARE-—RABEE

5 (61)

Jigi 2 v S 78 (f51])

it 8 000 (4510

4 i A (Y P o = ?
A B 5\ x AR (%) e (d) WEAE i = 5 M (kg) B (m)  BMI(kg/m®)
Al 9 7 2 53.78+£9.94 51.33+30.96 8 1 6 3 67.56£7.50  1.70+0.07 23.44+1.14
B4l 8 6 2 54.00£9.98  58.87+29.62 7 1 5 3 69.75+8.33 1.71£0.06  23.70x1.21

120 WK i AR I EMSE BT B s A e B AR T,

E BROCS T it 90° Hh 37 A 5 BRI S T AR 4k
= 1 T A R S S M S U S I R (R
A A i % ] B, S e R %5 AT BR OGS i (e K
SRR ) ESRE T A S B T R A R R
JHE (<200 ) FIER SC 15 N BH , Hh B 220 10 2 52 58 A i
MY o= WL N1 B A W B AN 9 € U N R R P &
TEFELEFE T (B R AL 10wV), M5t U8 B
e KA 775 8 BR OG-+ 5s 247 (4 BT it — B
Hli] 3s) , BRI G i 3 W, E] ] BR 3s 22
A O R AR HEAT 43 B o W0 3 o o i B ¢
KAk

e HEAT BROC HE 9 [ eF, R H 3B E ™
NORAXON Telemyo2400T 2 ifif il H X 1 4 />3
TE 53 9010 55 SR DU R A0 %) I8 B i LR R P L A Sk
W g 9 LEL (5 5 o ik B Ag/AgCl 3% T HEL B i ¢
sEMG 5% , FLA 5 HLH FLAR 0.5em , HL AR [A] 0 [7]
FE R 2em, WA & T UEEE, H 5 WL 4856 17 P17,
HARNLE R OB 1 L« 30 3t B P BT A Y
TR =B E a7 ity AR ) ; @B
JUUAMI 3K+ 3 i FEL ARG o 3T I A S AR i
dem Ab 70 v LR 0T ] 3 B2 % B i BT R
Ko M AR RS ACHE BR B IR LR IR
K FH WU B B A OR 3 25 1000, fa A B B>
100MOhm , FEAE I b (CMRR )>100dB , i i >R 45
F& M 10—500Hz, R L 1wV, WL (5 5 508 % 4290
R 3000 Hz, 382 TGk #2050 a4 I h S04 6 A7 A
R, RS A 915 5 A0 FEERF MyoResearch

1.2.2  sEMG VLG A7 - sSEMG WL 8 b £ 45 7 A2
SRS T e o R A 1 - i LA HE B LA Sk 1)
B0 WLHLAE (integrated EMG, iEMG), DL K 7E B K
H 304 25T BRI BE) EMG B R W 4 %
(co—contraction ratio), PRI ZE FIE AN .
P R U 46 26 (% ) =45 e LR 43 L H, T80 B/ =8 3l JULAR 40 L T
L4 B0 LR 43 JUL R THT AR
1.3 Geit*#orin

I SPSS11.0 B A REAT G o3 Hr o, 2L 1) Fe e
ST ¢ K5, 2N (R R0 B B X L)
BERTREAS ¢ K50 e .35 PR 7K 2y P<0.05 (HBOSU
o) .

2 #R
2.1 PR AR TEUEAT R OGN TY e, AR 1
1% B i LR R i IVRR O3 JLRR ) B s, LA R v [ Wi 44
R R

W2, GPMSTREAR KR LI, A 45 B 4l
AR -1 T LR A3 LR 17 22 5 HLAT A 1) B 3 1k o
(P<0.01) , i 19 41 635 118 U0 g AL e 2 iy L
L2 LA 22 ) G BH 2 22 53 (P>0.05) 5 19 20 £ 00 i) P
) i 45 2% =2 R) ELA R 3 Y 25 5% (P<0.01) , 1 {at
0] Fry B ] WAc 4 6 22 ] JE B & 22 5% (P>0.05) o

LN RO B X REAS ¢ K56 A B, A B ALY
RN f 00 B LR 3 L H 22 ) 22 S LA Al
L (P<0.01) , 1 PR 2H 8055 4l Jk B LR
WU Z (a1 34 TE I i 25 5% (P>0.05) ; A 41 j Al () ol

K2 WARERMESHIAFHGRS LR DRt FE 4R & (xs)
. BRAT I BU WL (V- s) 1) 2 % (%)
B AR L ARk I L A 2 A L A0 ik A 1L am f
A4l 672.22+264.56 286.96£156.75  3289.22x1432.71%  366.81x141.45 28.89+8.55 10.33x2.74%
B4 1994.00+950.18"  308.98£134.16  4092.55+1267.03®>  357.36x110.87 14.75+7.387 8.37+2.26%

D5 A 4118 P<0.01,5 Bl L #: P<0.01,3)5 Ml k% P<0.05



804 o B A R AR 2%, 2007 AL 55 22 5,5 9 W Chinese Journal of Rehabilitation Medicine, Sep. 2007, Vol. 22, No.9

A S (g A 2 S B AR 3 B L (P<0.01),B
2 S A00 P [ S 4 5 S A Ll A 25 S oA R X
(P<0.05),
2.2 PHZH R E RN 00 R T LR HE B LR 43 AL
F, 2 1 S 7 A0 ot [ WS 4 238 22 (L 1) L A

W3 3, G HEAR ¢ K50 & I, B ZH P I1E
I WL2Z 06 9 000 s L 26 B 1 L A 2l /)N {H 22
SR FEVER X, A B P4 H 4 R 22 1A
B SR AR WoE MR L(P<0.01),

#£3 WARN RURSHNMMENRS
LB E R AU EREEEENLE ()
B R B L (Y -s) A B3 ) S 44 25 22 A
IO A0 P L2 (B P A0 AL 2% (%)

A 2617.00£1344.81 79.86+185.92 18.56+8.69
B4l 2098.55+1046.19 48.39+103.69 6.63+5.58"
¢l 0.878 0.423 3.317
PH 0.394 0.678 0.005

D5 A 415 P<0.01

3 iTig

2 5| S Y iz B B g2 B T Ras s g oT
P, 1B RGOk X T = A R R IR A DA D 4
f A A 08 Bz 5T LA K i s s R R, T BUR
O JE P LR T P R 2580 . LSR5, 7 A i3 Bl B
1% . Brunnstrom KK & 75 B B BRETA R, i 34 114 1K
HR— T EMRELER ST, 7E Brunnstrom [ 1] [
SEBR A SR e ) E SR T, 1 Brunnstrom IV 3] DL
AR HIEE X BRI E W] . Brunnstrom V J] 8 25 1Y
18 s 8 Z Brunnstrom [V BB 3238 IE %, /B
Sy R )3 Bl 0 o B D B is B B AR )
Yo ZE i — PR o DABRSCTS 35 i S 1] [e] 4k o 4 e
B ARANE T |, P & )5 W] (Brunnstrom V 3] 04 4w 7 i
LA 52 F 3 (Brannstrom IV 3 ) 1) i 9 8 & SR OGS
TR DI RE ST R 4 KA J5 I A8 D Re AR Y O
e T K Dy RS URE A s 4 DO RE T i, 4 2
F TGS BT URE 9 B ] Wi & 42 10 453 BE S e 7 FRA ]
K SEMG 45 14 B 358 20 B % AN [) 0k 52 100 il 7 v R o
fE BT WL HER LAY sEMG #4745 g, DAY
HORR ORI

I3 3 A A2 SEMG 2308 TR — A7k, How
MBI AT IR TEMG, iEMG [ R B 52— R i ]
WL T2 5% 2h 32 2 507 i i i i, RDAE RS
[E]ASAZ B RT3 N HAR B K/ NE— BB B 17 2
I AR Iz 3h 557 1Y B 22 /0 Fl A3z Bl BRL Y
H RN IR /N S T UL e, i £ 170 A2 AT ] e A 56
AIBIFIE — BRI, &R LA S A T 20T L Wedd
s IR AL S SEMG 55 B9 IR IR R A7 78 45 1
G SE R, el A R R Y GEMG R

AN T LS A T R S . NASBE SR 45 R T LR
H , Brunnstrom V 3 ) /2 35 S A2 & A L iEMG B &,
m T IVIEE 25 BAIE BEME L (P<0.01),
MR AT A LR 5 DBrunnstrom V
WA E SN et , 12 h AL SEE R DAk
A Hp AR A o PR 25 B 5 3 T Brunnstrom IV 38 (9 55 L
Q7 I} [a] 41 [ #4 Ai7 $2 F |, Brunnstrom V ] 58 % 3
WL 2 5535 3 i 42 3l 5L A B i R T IV T AR
H o MAL AR SCRIF G 25 R i 3 B BRE T 1F 79 2 17 8 )
JHE R JOU A 00 8 - i AL 00 JHE i AL HEMG 22 T8] e B
W25 (P>0.05),

I3 I W 4 2 48 A W) —F 1 A T ) — O Y
F A NUAFEHTILAY [FI U4, 24 3 sh L4 = A4 3h
YRR, H5HT LAY A B B Sl KCF Be SOIR S A i 3
e O AR N R e — R A BB X TR R N,
TS EHCILZ 18] A BLAE FH IR E HOR 5 F i 52
AR ATHLE], S IR E ), EE LS R B
Z 18] i) B [ W i A7 B T D iz 3 B8 T At
Ji RS A5 1 4 v X A 28 2R 8 52 BB I (A il A
) AT A8 H AR T — O I O [ W e 1 S
AR P[] Wi 4 58 s e 1 2 4 BT ULAE 32 30 LAY i
aa it B T R e, WUHS R R 2 B E B[R]
Wi R R By AR A E R I P, 2 AR E
SS9 i A v R B B R WA S AR B A BT
LR B ) W 4 218 & . A WFIE 945 R IESE 13X —
Mo MEERBIIAE H, Brunnstrom VATV #I19 H
4 AR 0 Bp ] WS A S v T A, R R AR TR AE
1, 1B Brunnstrom V B A 8 35 £ 0005 T 0 B[R]0
25 R E W B AKX T Brunnstrom VARG &, BAHIEE
BEMEI 225 (P<0.01) . /R FATLEIRYT P R 7850
% EAE UL [A] e 40k = sh LD RE A 2R, 410
FEHUNUA AR T REXS BRAZIRIT A 88, 3 ME E ot 3k
BT, S S i 7 e 8 o A 00 R T P ) B [ e A 5
e TmEE AN, AR sREr, BA
Brunnstrom [V ] F1 'V 1 11 £ 35 i (1] 7y Bip ] i 4 236 2
) 9 2 5 T W 3 M S, (HOER(E B A75 9K ke iy
Brunnstrom [V 1 8 25 (g 00 R 55 s 14 B3 ] Wi 45 22 s A
b=

WAL 11 SO G ) 09 AR
P2 ) 0 gl 2 i BT L HEMG B R A R 2
] 24 A 0 35 AR 0 0 25 55 T A R 5
DUHE 7 UL AEMG =2 i) X 6 B 48 2% 55 %o 19 201 6 7
0 12 1 AT WIUAD Ik B L AEMG. 2 DL K 3 0 1 [] 0 4
R HE— WG LAt BAR A B A fiE

(F#811 ™)



